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Elec. Powe! 


Iron and 


Elec. Power in Silk Factory. 
370 

Elec. Pump ine, 153, 869 

Elec. Smoeitine, 1032 

EFlectrically-driven Traveiline 
Garntrivs, 236 

Electricity in Cold Stores, 869 

Electricty in C Hieras, 869 

Electricity in Dockvards. 236 

Eiectricity in Explosivs 
Works, 153 

Electricity in Minine, 
236. 379 627. 911. 992 

El:ctriz:ty in Nitrate Works, 
236 

El-ctricity in Woollen 
Factories, 236 

Glisvow, 33 

Greenock, 415, 1032 

Hammersmith, 465 

Harwich, 830 

Hatines, 665 

Hirine of Elec, Motors, 

Keure-sboreuet . 030 

Marylebon=. 111, 465 

M rl-y. 465 

Seaside Elec. K  ttloz, 278 

S-waee Pum: ine. 911 

Shoroditch, 545 

South Atrica, 832 

Stok--on-Trerit, 587 

T ae Moll Drivine in India, 

The Remedy tor ths Smoke 
Nut unc, 371. 545 

Torquay, 33. 278 

Tynem utn. 278 

Warrineton, 910] 

West Him, 74 

Whitehaven, 153 

Wimtlalon, 236. 415 

Wolv hami tor. 952, 1032 

Works Driving, 33 

Worksop. 665 


193. 


LIGHTING. 


Aberdovey, 959 

Accriny ten, 369 

Annan. 665 

A:ylum L'ghtine. 369, 945. 
627. 706 

Balderton (Notts.), 950 

Ballater, 747 

B^uuly, 789 

B «ilineton, 830 

Bedworth. 193, 414 

Bossbrook (Ireland) 869 

Blacx pool, 329 

Bun 193 
ourton-on-the-Water, 

Bristol, 329 is 

Cheshunt. 587 

Church Liehtine. 74 

Clitden (Ireland), 627 

Clones, 665 

Colchester, 32 

Croydon, 587 

Damac2 to 
Columns, 74 

Delabole, 154 

Dock and Warehouse Lieh* 
ine, 369 

Dover, 329 

Dromore, 789, 1071 


Street Lamp | 


a 


Eccles, 193 

Esher, 747 

Exeter, 277 

Finchley, 369 

Garden Lighting, 277, 329 

Granve (Lancs), 706 

Guildford, 869 

Hamilton, 545 

Hammersmith, 74, 587, 747 

Hanwell, 329 

Heston and Isleworth, 1071 

Hospital Liehting, 706, 747, 
1071 

Infirmary Liektine, 465, 950 

Islineton, 74 

Keictlev. 596 

Library Lich tine, 111 

Lichtine of Workmen's Cot- 
tages (Swansea), 329 

Liverpool, 627 

Lilinidlo-s (Mont.), 999 

Lynton, 869 

Manchester, 32, 193 

Mansion Liehting, 748 

Malacca, 98) 

Market Livhting, 74 

Municipal OPice Liehtine. 706 

Shool Lichtung, 706, 748, 
830. 869, 911 

Newport (Mon, 277, 830 

Nottirebam. 369 

Nuneaton, 329 

Padstow, 952 

PirLiehtite 74 

Plymonth, 465 

Portishead. 911 

Roichost-r, 627 

Retherham, 415 

St. Pareras, 506. 665 

Scdeby, 950 

School Lies tzee, 154277. 229. 
706. 74*, 830. 859. 911 

Sh-theld, 32, 414 

S^uthimpton, 277 

Street Liehtine, 959 

Stretierd, 415 

Swansea, 627 

Terquay, 32. 418 

Tunbridee Wells, 236 

Ventnor, 415 

Villars Lichtinv, 329, 465, 
545. 705. 1031. 1071 

Whitstable. 277 

Willesden. 329 

Wimtledon. 627 

Werknouss Liehtine, 111. 193, 
277, 329. 369. 465. 66:5, 707. 
748. 830, 869, 911. 1031 

Yormeuth, 277 


TRACTION. 


Alcrdsre, 1072 

Aberdeen, PLL, 236, 278, 330, 
369, 415, 465, 596. 748, 809 
959, 99) 

America Elec, 
596 

Ayr, 789 

Baksr-stroet 
Railway, 74 

B ‘ltast, 990. 1071 

Birminvham. 278. 415. 526, 
545. 911, 959. 991, 1071 

Blackburn, 789 

Bournemouth, 370 

Bradford, 707 

Brivhton, 111, 339, 370, 707. 
1071 

Brivhton and Hove Trolby 
Omnibus Schemes, 415 

Brivhton and Hove, 465 

Bristol, 859, 950 

Burnley, 236. 415, 587 

Caraitf, 1032 

Conway, 465 

Coventry. 507 

Coventry and Nuneaton Rail- 
way, 278 

Croydon, 415, 545 

Darttord, 911 

D-wsbury, 415, 95] 

Doncaster. 194, 789 

Dover, 507 

Down, 587 

Dublin, 830 

Dundee, 830, 911 

Dunfermline, 236, 465, 507, 
748 

Ealing. 111 

Edinburgh, 153, 330 


Traction in, 


aad Waterloo 


First-class Tramcars. 278, 951 
Glasyow, 278, 587, 665, 748, 

789. 830. 869. 911. 951, 1072 
Great Northern & City Rail- 


way, 06 
' Greenock, 869, 1071 


| 
| 


— 


Heywood, 111 

Huddersfield, 627, 665 

Hull. 587 

Hunslet, 911 

Hurst, 330 

litord. 74. 748. 991 

Isle of Wivht Tub» Railway, 
369 

Keichley. 154. 194, 330 

Lanarkshire Tramways, 1071 

L.&S.W. Railway Eiectrifica- 
tion, 465, 545, 95] 

L.B.& SC. Rulway. 911 

L.C.C.. 111, 153, 587, 627 665, 
797, 830 

L.C.C. Tramways. 74, 111, 
370. 415. 465, 507 

L. C. C. Trolley-Omnibus 
Sc} ama 370 

Leeds, 74. 369 

Leicester. 1071 

Leith. 95] 

Leyton, 707 

Licht Railways. 278. 330. 627, 
1072 

Liverpool, 415, €65, 911. 1071 

Lian dudno, 8839 

London Suburban Tramways, 
718 

Lon on Traffic Problems. 507 

Lor.ion Tramways and Motor 
Trot. 32 

L^we:tott, 278 

Luton, 278, 339 

Miidstorn >, 370. 830 

Main Line Electrification, 278 

Minonester. 236, 339.809. 911, 
951, 99] 

Merthyr, 736 

Middlesex, 545 

Midtlesox and London United 
Tramways. Š 

Morecambe, 830 

Newe etleeon-Tyne, 415, 707, 
789, 839, 911 


| Newrnart (Mon), 1032 


N^ttireh im, 748, 830, 951 

Nottinehamshire-Derbyshire 
Trump se. 597 

Oxford. 665 

Petrol Et c; Omribuses, 278 

Plymouth. 869, 95] 

Portsmouth, 1072 

Pre tans 1072 

Railway Return. 869 

Ramsbottom. 769, 831 

R- i Ling, 78) 


Silterd, 748 
Scotland, 839 


Shot. 82. 415. 830 


South unit AO NINE 991 
South Lancashire Tramways, 
911 


South Yorkshire Railway 


Scheme, 971 
Stirline, 839, 951, 891 
Stok or Tr^nt, 370 
Swansea. L11. 465. 991 
T ti«nh im, 1932 
Trackless Trolley System. 154 
Trailer Cars, 372 
Tramway Arbitration, 154 
Tramway Assessment, 236 
Walsall. 789 
Walthimstow. 597, 665 
Wemyss Trimwavs, 951 
West Him. 545. 665, 1032 
Wimbledon Sutton Railway, 
1072 
Women's Tramcars, 545 
Yarmouth, 465 
York, 707, 911, 1032 


EMPIRE. 


Adelaide South (Australia), 33 

Australasia, 33. 112. 154, 194, 
237, 279, 371. 415. 597, 545, 
627, 666, 707. 748, 790, 870, 
95], 99!, 1032 

British Honduras, 588 

Canada. 112, 154, 194, 237, 
331.371, 465, 507, 707, 870, 
911, 1072 


€ a 


Customs Duties, 466, 507, 545, 
666. 748, 911 

Evcvrt, 331. 516 

Elec. Blasting on the Rand, 
1072 

Fiii. 546 

India, 194. 546, 707, 748 

Indian Bridge Contract, 237 

Kimberley, 707 

Montreal Elec. 


1072 

South Africa, 154. 194, 279, 
415. 416, 466, 588, 628, 870, 
952. 1072 

Straits Settlements, 466 


Exhibition, 


FOREIGN. 


Art yssinia, 748 

America, 870 

Arrsontina, 33. 74. 112. 194, 
237, 279, 331, 371. 546, 666, 
799, 831. 870. 912, 952,1033 

Austria. 707, 1072 

Austna-Hunrary, 194, 371. 
546. 628 

B-leium, 279 

Bolivia. 666 

Brazil. 74. 194, 4€., 666, 791 
870. 912 

Bulearia, 870 

Cablterr ta. 870 

Cape Verde Islands, 279 

Chili, 371, 628. 748 

China, 237, 371, 546, 628, 707 
991 

Columtis. 952 

Conctintinople, 831 

Coren, 416, 748 

Costa Pica. 707, 870 

Cubs, 791. 912 

Customs Decisions, 195, 279 
666 


Customs Tariff Modifications, 
870 

Dominican Reput lic, 466. 708 

Elec, Clecxss at the Ghent 
Exhibition, 74 : 

Electricity in Mining. 331 

France, 466, 546. 667, 831 

French Equatorial Atrica, 99! 

German South-West Atrica, 
667 

Germ inv. 195, 237, 466, 628, 
749, 831. 991. 1072 

Hawaii. 195 

Hurts. 195 

Helland, 546, 1033 

Hone Kony. 749 

Hunsury, 466 

Italy, 33. 112. 195, 279. 331, 
371. 416. 546, 628, 667, 791, 
870, 1033 

Ie | o? +033 

Japan, 466, 067, 708. 749. 831, 
95] 

Java. 466, 708 

Jerusalem, 667 

Kataned (Conero), 749 

Kot Tramwavs, 279 

Li Guaira (Venezuela), 195 

Madavascar, 912 

Manila, 406 

M--xico, 237. 667 

Morocco, 195. 279, 1033 

Netherlands, 466 

New Caledonia, 547 

Norway, 112, 467, 749, 870, 
&31 

Panama. 870 

Paracuay, 33, 708, 1033 

Peru, 628, 749 

Portuenrl, 628, 83] 

Portueu-s* West Africa, 667 

Roumania, 371. 749 

Russia, 112, 154. 195, 237, 
279, 467, 547. 628, 708, 749. 
791. 871. 912, 1033 

Servia, 371 

Shanghai. 371 

Siam, 708 

Spain, 74, 547, £28, 931, 871 
1033 

Sweden, 195, 416, 667, 831, 
1073 

Switz rland. 992. 1073 

Trade Marks in Japan, 112 

Turkey, 33 

United States. 467, 547, 628, 
667 

Urucuay, 112, 331, 668, 952 

Venezuela. 708 

Zanzibar, 831 


Statutory Returns, &c. 


\\ 


| Anelo-Areentin* Tramways. 38. 77 
Anelo-Bohemian Industrizs, 671 
Anelo-Portueuese Telephone, 209. 552, 1078 
Aron Electricity Meters. 472. 512. 551.916 
Ascot District Gas & Elec., 916 
Associated Fire Alarms, 1078 | 
Auckland Elec. Tramwavs, 242. 1077 | 


Automatic Telephone Mfe 37. 472 B 
RO l^phone Mfe., 37. raunton Elec, Lizht & Power, 38 British | te 632, 996, 
Ear cs E. "rm uL Traction, Light & Power, 222, 336. 1038 ded E de 

; ` M z n E e dy r B itish i " 
Bsp Elec. Supply, 241 Brentford Elec. Supnlv. 38 British Th Don Heuston: 285. 335, 796 

as. oter, Brette, J. W.. 876, 1078 British Union Lamp Works, 472 


Beck Flame Lamp. 118 idiratate fetes . " ; 
Birmingham District Power iain cake a ada & District Elec. Supply & Traction, | Palisa Nesting nous: Elec. & Mfg., 159,796, 1038 , 
8 


Aberdeen Suburban Tramways, 836, 916 
Acxroyd & Best, 160 

Adelaide Elec. Supply. 286 

A.E.G. Electrical Co. of South Africa, 916 
Aero Fire Alarm, 876 

African Direct Telegraph, 712 

Ajax. 996 

Ali-rley & Wilmslow Elec. Supply, 158, 552 
Allen, (E.), 712 

Allen West. 956 

Altrincham Elec. Supply, 552 . 
Aluminium Corpn., 471 

Anchor Cable, 159, 752 

Anglo-American Telegraph, 78, 117, 158, 592 


Blackpool & Fle2twood Tramroad, 672 
| Bognor Gas Lisht & Coke, 956 
Bolckow. Vauehan, 936 
Bombay Elec. Supply & Tramways, 336, 419 
Borland, Haeedarn, 38 
SOLIS & Poole Electricity Supply, 552, 


Brisbane Elec. Tramways, 200 
Brisbane Elec. Tramway Investment, 335 
Bristol Tramways & Carriage, 752 

© British Columbia Elec. Railway. 78, 672 
British Continental Electricitv. 551, 1078 
British Elec. Traction, 336, 419, 471 
British Elec. Transformer, 956 
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Bondy (Kent! Elec. Licht & Power, 996 


Be miton & Kensington Electricity Supply. 


37e 752 
Brak. Hirst. 632 
Brotherton Tut+es & Conduits, 996 
Brown & Parsors. 160 
Brunner, M ad. 335 
Re El ec. Envineerine. 712 
Bu:rnalts, 792 
Bite Elec. Surry. 77 
Buluwaye W terworks, 672 
Bureess Hil & District Elec. Supply, 336 
Cale Accessories, 996 
Ci..utts Elec Supply Corpn.. 200, 202. 712 
Jort Tramways, 77 
Call ders Cal ly & Construction, 159 
Cillerder’s Stare & Investment Trust, 956 
Cina tian General Elec., 38, 996 


Cue Town Consolidated Tramways & Land, 


632 

Castrer Kellner Alkali, 242, 336 

Ceara Tramway, Licht & Power, 632 

Central Elec. Supply, 242 

Central London Railway, 672 

Chadburn's (Ship) Telewraph, 471, 1038 

Churcce Cross; West End & City Electricity 
Sle 292, 712 

Chatham & District Lieht Railways, 672 

Chela Electricity Supply. 376, 712 

C ocsa JO. 552 

Chicas, Elec. Tramway & Lieht, 551 

Chit Telephone, 592, 671, 996 

Chivwick Electricity Supply Corpn., 159 

Chieride Electrical Storie, 202 

Cit Ar^ ntina de Electricidad. 672 

City & South Londen Railway, 672 

City Eka. Licht (Brict ane), 159 

City of Buenos Ayres Tramways, 712 

C trot Carhst Elec. Tramways. 159. 335 

City of Las Palmas Water & Power, 336 

City of London Elec. Lichtini 420, 752, 796 

Civ of Santos Imrrovements, 200 

Claud Hamilton. 876 

Cleveland & Durham County Elec. Power, 286 

Clertet & Hillot Howth Trimroad, 552 

Cic de Valley Elec. Power, 956 

Crit Dove ment Corpn., 286 

Commercial Gas, 876 

Cmrann Alemana Transatlantica de Elec- 
ibo dw, 75? 

Cemrinia de Electricidad de la Province de 
Ba-nos Ayres, 1078 

oy G-neral de Electricidad de Cordoba. 


Com; ania Halie-Arentina Electricidad( Buenos 
Avrest, 335 

Cmrata Teleerafica Telefonica del Plata 
Montevideo), 335 l 

T Di:sel Envine Manufacturers, 


Cons diiatid Electrical, 672 
Conrtantinos hl: Telephone. 117 
Cork Etec. Tramways & Lichtiny, 117 
County of Durham Elec. Distribution, 1078 
County of Londen Elec, Supply, 712 
Crowpark El > Cable, 200 
Cretenda Conduits. 471 
Crem: ton. 512, 552, 1037 
Cet. Submarine Televraph, 118, 159, 199 
E ninebam, 242 
'tmoor Elec, Supply, 
Dies, 752 Dm 
Diri & Timmins, 916 
Druene & Notts Elec. Power, 200 
P aene Telegraphen Gessellschaft, 


D- .*ch-Niederlandische Telegraphen Gesell- 
utat, Artien-Gesellschaft, 24] 

Deutich-Sudamerikanische Telewraphen Geselle 
seat, Aktien Gesellschaft, 375 

Div. Kerr. 996, 1077 

e uc Dr me 996 
ect United States Cable, 38. 117, 157, 

Direct West India Cable, 916, 956 fede 


D. P. Battery, 916 
Dublin United Tramways, 592 
Durhelds. 836 
Dumbarton Bureh & County Tramways, 916 
Dundee, Broughty Ferry & District Tramways, 
996 
Dutilk-Smith McMillan Corrn.. 336 
Eastern & South Atrican Televrarh, 1078 
Eastern Ext nsion. Australasia & China Tele- 
eraph, 160, 241. 283, 336, 420. 512. 592. 1078 
Eastern Telegraph, 160, 241. 283, 336, 420.512, 
1078 
Edison Accumulatorz. 1038 
Edison & Swan United Elec. Licht, 376, 471, 
512 
| Edmundson's Electricity Corpn., 551, 632 
i Elec. & General Investment, 420, 471, 511, 1078 
El c. Apparatus, 552 
| Electrical Co.. 1078 
Elec. Construction, 592, 631, 996 
| Elec. Eneineerine & Motor. 552 
| Elec, Icniticn, 472, 1938 
, Ek c. Oil Refinine, 1078 
| Elec. Power Storave, 1038 
| Elec. Supply Corpn., 225 
Elec. Supply Co. of Victoria, 956 
Elec. Trades Supply, 286 
Electrolite, 552 
Electrolytic Alkali, 38. 117. 118 
Electromobilz. 160, 376, 552. 752, 996 
Elec. Welding. 876 
Elec. Wirinw & Fittines, 202 
Ennine Elec. Licht & Pow.r. 996 
Exchange- Teleowraph 1078 
Express Cable Inver tions, 202 
Farinvdon Elec. Lieht & Power. 242 
Forrien & Colonial Lichtini, 916 
Fors Accumulator Foreien Patents. 336 
Foster Envcineesrine, R36 
Frinton-on-*S 4 Elec.. Livht & Pov^r. 1078 
Gateshead & Dic trict Tramways. 996 
General Accessories. 1038 
Goneral El-ctric. 551, 631. 1072 
Glantawe Elec. Supr Iv, 336 
Glob- T-leeraph & Trust. 471. 511, 1038 
Great North. rn Teleeraph, 200 
Green, (A.). 286 
Greenwood & Batley. 512, 55] 
Guernsey Elec. Pow-r & Lichting. 159 
Halifax & Bermudas Cable, 916, 956 
Hart Accumulator, 202 
Harttord. (S.), 78 
Hastines & District Elec. Tramways, 212 
Harvey El -ctro-Chemicail. 796 
Havana Elec. Railway, Livht & Power. 285 
Hirst. (A) & Son. 916 
Hobart Elec. Tramways. 525 
Holsworthy Gas & Electric, 38 
Hone Kony Tramways. 241, 1038 
H- v» Elec. Livhiting, 202. 1078 
Hurst, Nelson, 955 
Imperial Licht, 169 
Imperial Tramways, 420 
Indian Flee. Supply & Traction, 77. 118 
India Rubber. Gutta Percha & Tolevraph 
Works, 420. 511 
Indo-European Telecraph, 78, 117. 123. 157 
James Keith & Blackman,7 52 
Jandus Arc Lamp & Elec., 712 
Johnson & Phillips. 77 
Johnson-Billineton Electricity Meters, 376 
Kaleoorlic Elec. Power & Lichting Corpn., 285 
Kilvoorli? Elec. Tramways, 712 
Kaministiquii Power, 202 
Kensineton & Knuichtsbriles Elec. 
202. 752 
Key Envineerine, 222 
Kidderminster & District Elec. Lighting & 
Traction, 201 
Lanarkshire Tramways, 672 
Lancashire Dynam » œ Motor, 38. 876 
Lancashire Power Construction. 77, 118 
Lancashire Unit d Tramways, 202 
L?a, Son, 592, 836 


s 


Liehtine, 


' National Telephone tin Liquidation), 712 


La Plata Elec. Tramways, 78, 201 

La Sccicte Internationale de Telerraphie Sans 
Fil, 118 

Lima Livht. Power & Tramways, 285 

Lisbon El-c. Tramways, 201 

Liverpool District Livhtiney, 836 

Liverpool Overhead Railway, 672 

London & Suburban Traction, 160, 336 

London Elec. Railwav, 672 

London Tesleraph Trainins Collers, 752 

Mackay Compunies, 336. 876 

Madras El c. Tramwars, 336 

Manila Elec. Railroad & Livhitine Corpn., 376, 
956 

Manaos Tramways & Lieht, 796 

Marbro, 836 

Marconi Int-rnational Marine Communication, 
471. 5!2. 1038 

Marconi (Russian) Co., of Wireless Teleeraphs 
& Telephones, 471 

mom Wireless Telegraph Co.. of America, 
4 


Marconi's Wireless Teleeraph, 795, 875, 1078 

Marconi Wireless Televraph Co. ot the River 
Plate, 1037 

Mather & Platt, 336. 752 

Melbourne Elec. Supply, 286 

M: moranda, 38, 78, 118, 169, 292, 242. 286, 
336, 376. 420, 472. 512. 552, 532. €32, 672. 
(oae 790. 830. 876. 910, 950, 996, 1038. 

Merthyr El-c. Tracticn & Lichtiny, 241, 1038 

M talit», 376 

M -tropolitan District Railway. 672 

M 'tropolitin El c. Tramw ies, 77 

Metropolitan Railway, 712 

mee & Riwmarsh Construction Synd., 

Mexican Li«bt & Power, 376, 420 , 1078 

Mexican Northern Power, 1078 

Miliad Ebko. Corpn. fur Power Distribution, 
38, 429 

M:flind Ele. Wire, 336 

Mills, Enelish, 472 

Mittrl:os. Bick rion & Day. 335, 376 

Mont-video Telephon, 78 

Montreal Licht, Heat & Power, 551 

Mountain & Gibson, 995 

ur E & District El»c. Li:ht & Traction 


Nairobi Blo. Pow r & Li-htine, 77. 632 
N itional Elec. Supply, 472 
N itional Tel rhon. 159, 221. 632 


E E & District Elec. Lizntine, 336, 876, 

N-wzastl^, Emlyn & District Flee. Supply, 1078 

N wcastl-uponsTyn2 Elec. Supply, 336, 632, 
672 

N w General Traction, 285 

Newmark t Elec. Li tinc, 222 

N-w System Privet Teol-stion +, 292 

Now Trani port, 38, 429 

No Cell, 336 

Northamr-ton Bloc, Licht & Power, 752 

North Metropolitin Elec. Power Supply. 78 

North of Scotland Bloc, Livht & Pow'r, 38 

Oliham, Ashton & Hyd: El c. Tramways, 78, 
83 

Om «31 Else. Lamp. 876 

Ontario Power, 836 

Oriental Telephon: & Elec., 118 

Oxford El-c.. 796 

Paienton Elec. Lizht. 592. 1038 

Para Elec. Rathwavs & Licvhtine. 336, 836 

Paraquay C-ntral Railway, 201 

Parsons, W., 955 

Peel Conner T.]:phone Works, 335 

Porth El*c. Tramways. 592 

Potteries Elec, Traction. 212 

Premier Accumulator. 376 

Provincial Tramways. 429 

Rinsoon Elec. Tramways & Supply, 159 

Rawling Bros., 169 
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Readine Elec. Supply, 38. 336 

Reason Mtv.. 752 

Reuter’s Televram, 286 

Royrolie, A., 552 

Richardsons, Westearth, 118 

Ri» d» Janciro Tramways, Light & Power, 
1078 

River Plate Electricity. 160 

Roth-say Tramways, 160 

Royce, 472 

St. James’ & Pall Mall Elec. Lieht, 672 

Sao Paulo Tramway, Licht & Power, 38 

Scholey, 420 

S: venroak: & District Electricity, 672 

Shanvhii Elec. Construction, 

Shawiniean Water & Power, 512, 996 

Sheerness & District Elec. Power & Traction, 
472 

Siemens Bros.. 472 

Siemens Elektrische Betriebs A.G. (Berlin), 552 

Silent Elec. Clock, 286 

Sineapore Elec. Tramways, 201 

Sith. (W.), 11S 

Smith, (T. E. 78 

South Brazilian Railways, 1037 

South Metropolitan Elec. Tramways & Light- 
ine, 242 

Spanish & General Wireless Trust, 712, 752 

Spanish Tele: hone, 632 

St-varts & Lloyds. 916 

Stothert & Pitt, 1038 

Stratford-on-Avon Electricity, 286 

Submarine Cables Trust, 38. 118. 160, 201. 285 

Sunderland District Elec. Tramways. 242. 1078 

Svanzea Imrrcavoments & Tramways, 78 

Suntehe ar & Cowans, 166 

Telera hConstr:ction & Maintenance Co., 592 

Telephone Co. ot Ecvrt, 78 

Tirmo-Insulation & Envineers’ Supply, 796 

Torauay Tramways, 752 

Traction & Power Securities, 335 

Tratford Power & Lick* Supply. 472 

Ti imas & General Works, 202 

Ticwhrifes Elec. Surly, 201 

Truro Gi & Electricity, 956 

Tuit:s. 472 

Tynssid Elec. Development, 796 

Tym side Tramways & Tramroads, 796 
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Ne, 1. A PRICE SIXPENCE 25^ 
No, 1821. [vA uli] FRIDAY, APRIL 11, 1913. Abroad 8d or 18 conta, or 950, T 
CONTENTS OF THE CURRENT NUMBER. Bv virtue of this act the London Electric Supply Corpn. 
uma | cd C made an agreement in 1910 bv which they placed their 
Arrangements fortheWeek.. 5 D ary[ Young and Brooks]. Westminster area in the hands of the Westminster Electric 
lephone Co ica- “ Mechanical World ” Poc- : 2: 
gis Tea eaiiesioa Sekema ket Diary and Year-Book Supply Corpn. as regards working and management, in 
and the Design of Circuits. for 1913. “Mechanical return for which the latter company were to pay a certain 
By A. B. Hart and W. J. World ” Electrical Pocket d f T li 
Hiljer. iso cessa iones 6 Book for 1913. L'Année | Sum per annum and to pay for all current supplied by the 
‘Self-Synchronising Machines. Electrique, Electrothéra- former co 85d. kil : 
By Dr. E. Rosenberg. Illus. 9 pique et Radiographique : mp ud a a ME: PPE nour, 
New Central Power House in [Courmelles]. Annuaire The working of this agreement seems to have been unsatis- 
the Potteries, Illustrated 13; ^ du Bureau des Longitudes . 
Wie Methods c BIENALA pour Année 1913. factorv, for the Westminster Company took the view that 
Cable Signalling. By H. W. Arcing Phenomena on High. they were free to discourage consumers on the London 
ions pe ae di fe ee _... gg | Company's mains, and, indeed, to refuse to give an alter- 
Engineers ....+eeeseseees . 18 | Building up a Day Load in a nating-current supply, only giving consumers the option 
The Murray House - Service Small Town. By W. E. i ; : KIN i 
Fuse. Illustrated ....... . 19| Haseltine. lllustrated..... 93 | of the Westminster Company's supply, which is continuous 
ExectricaL PtaNT ON War- CORRESPONDENCE .. . . seoses e, 24 | current. In the High Court, and also in the Court of 
SHIPS REESE Cie ton . 20| Concerning the Neutral . | . 
res 21 Commutation Zone Appeal, judgment was given against the London Company ; 
The Heat Treatment, of Tool e Hope DIOE e but in the House of Lords these judgments have been 
Steel [Brearley] Wire- Theories of Commutation 
ea Telegraphy and Tele. zs nO reversed. The whole matter is set out very clearly in the 
phony White. A New aed Surfico: “Eaters aa judgment of Lord Mouttoy, in which it is pointed out that 
System for Preventing C are a oe i l th . 
Collisions at Sea (Maxim). la a Monger a ae what was contemplated by the London Electric Supply Act 
M eas A. N. Shaw, M.Sc. Illus... 25 | of 1908 was the interchange of bulk supply ; no mention 
atender tur Blektrotech- LEGAL INTELLIGENCE ........ 260l |, xti de : : ee 
Diker (Dettmar] Spon’s Tee Wr aai was made of distributing, and the Act does not in any wav 
ad dead ea DE. gm affect the relationship of the public with the undertaker. 
NOTE 8S. Lorp MovuLtTon also expressed the view that when the 
—-———— i Westminster Company took over the management and 
Rights of Consumers. working of this portion of the London Company’s under- 
AN action by the London Electric Supply Corpn. against | taking they were bound to manage and work it with reason- 
the Westminster Electric Supply Corpn. has occupied the | able care and skill, and with an honest regard to the interests 
attention of the Courts for some time past, and has at , of the party transferring it, just as between one individual 
length found its way to the House of Lords. As the judg- | and another. It did not mean that this portion of the 
ment now given is of more than usual interest and the | undertaking was to be considered as in hostile hands or to 
principle at stake affects the public as well as the electricity | be strangled. This seems sufficiently obvious from the 
undertakers, we think it well to call attention to the main | fact that the agreement provided that if the demand fell 


facts. It is well known that the Electric Lighting Acts, | below a certain amount the London Company lost the right 
and also provisional orders, contain somewhat stringent | to supply. Under these conditions the action of „the 
clauses preventing undertakers from divesting themselves | Westminster Company looks very much as if it were an 
of their obligations. The London Electricity Supply Act | easy policy for getting rid of a competitor. It is all very 
of 1908 modified the position somewhat in the metropolis | well to call the London Company's mains by the name of 
by allowing undertakers, with the approval of the Board of | the Westminster Company's mains, and on that account 
Trade. to give each other mutual assistance by supplying | to refuse a supply of alternating current ; but to the man 
electrical energy to one another, or by joining in the | in the street this will appear a mere quibble, and as an 
management and working of stations or parts of under- | attempt to keep the public from having what they are fully 
takings. Nevertheless, this act stipulates that any such | entitled to have. We are surprised that this case should 
agreement shall be subject to all the obligations and | have arisen, and we must confess that we are In sympathy 
liabilities to all persons not being parties to such agree- | with Lord Moutton, when he says “it is a little difficult 
tients as they would have been subject to if such agreement | not to speak strongly of this attempt to set at nought the 
had not been entered into. rights of the public.” 


DAUERN 
Power Supply in the Potteries. 

THERE have been numerous suggestions made from time 
to time regarding the co-operation of municipalities in 
matters of public service, the argument advanced being 
that such co-operation is conducive to economy and would 
contribute to the establishment of an efficient standard in 
the conduct of the undertakings in question.. These sug- 
gestions cannot be carried into effect in the majoritv of 
cases, for the simple reason that considerable distances 
separate the areas, and for technical reasons, which make 
any scheme of unification in the public services impossible. 
In some of the industrial centres in this country the areas 
of a number of boroughs and district councils are con- 
tiguous, and thus present opportunities for concentration 
in such matters as electricity, water and gas supplv. Un- 
fortunately, a mistaken local patriotism, which has been 
allowed to run riot in past years, established in each small 
area diminutive systems of electricity supply which could 
never adequately meet the demands of the district, except 
perhaps for a lighting service. These inefficient stations, 
put down in a spirit of petty rivalry, were carried on in the 
face of engineering and commercial changes which really 
demanded a concentration of the supply under one central 
administration and source of power. The best possible 
preliminary to such a scheme of concentration is the 
federation of the several local interests. 

E Eu 

AN instructive example, illustrating the success of this 
policy, is to be found in the Potteries, where a new central 
power house was opened yesterdav. This station gives a 
supply to the federated towns of Burslem, Hanlev, Longton 
and Stoke and the districts of Tunstall and Fenton. In 
another column we publish the first part of an article 
describing this station and the systems with which it is 
interlinked. We think that Mr. C. H. Yeaman, who has 


been responsible for the concentration of the supply in the | 


areas mentioned, is to be complimented on the successful 
issue of his labours. There have been engineering difh- 
culties, in addition to legal and Parliamentary problems, 
which only care and foresight could surmount, and in the 
latter Mr. YEAMAN has had valuable assistance from the 
Chairman of the Joint Electricity Committee, Alderman H. 
Leese, J.P. We refer to this especially because electricity 
committees do not always see eve to eve with the engineer 
on local affairs, so that more than ordinarv tact and co- 
operation were required in dealing with a body whose 
members are made up from half-a-dozen different districts. 
When the new scheme gets into its stride the new plant, in 
conjunction with the old, should soon be in need of ex- 
tension, for the local manufacturers are keenly alive to the 
economies and advantages of electric power. Even under 
the old arrangement of separate stations a good motor load 
was connected up, and this fact augurs well for the future of 
the federated undertaking. 


Institution Matters. | 

A DAY or two ago the Institution of Electrical Engineers 
issued two circulars, the contents of one of which will 
be of interest to those who have not forgotten the 
stir caused bv the Councils announcement that after 
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June Ist next they propose that candidates for election 
to the class of Associate Members shall pass a qualifying. 
examination, besides fulfilling the other conditions laid 
down in the Articles of Association. The anxiety felt by 
those who were prospective candidates was, perhaps, not 
absolutely unjustified, and is not altogether likely to be 
allaved by the circular to which we refer. As will be seen 
by reference to another column of this issue, the candidate 
will be required to pass an examination which, besides 


including a test of his abilities in English, or some other 


language. applied mechanics and general elementary physics 
or chemistry, will consist of two Papers on a special 
branch of electrical engineering. On the face of it this 
svllabus is innocent enough, but it should be pointed out 
that no details are given as to the scope or character of the 
questions, and it is, therefore, open to the examiners to ask 
problems covering a verv wide range. Indeed. so few details 
are given that we expect most candidates will prefer to 
follow the example of the Irishman, and wait until the 
second examination, when the first papers will be available, 
so as to get some idea of the type of questions likely to be 
asked. On the other hand, we have the assurance of Prof. 
S. P. THompsox, among others, that the questions will 
be designed rather to discover what a candidate knows 
than of what he is ignorant. and will, moreover. contain no 
We hope, in addition, that the ex- 
aminers. when correcting the papers, will keep an eve on the 


{ricks or catches. 


proposal form of the candidate, so that a man who has had 
extensive practical experience in engineering work will not 
be judged too exclusively by his answers, it being well 
known that the ability to answer examination questions 
does not increase as years go on. In spite of these criti- 
cisms, we are pleased, as we feel sure all members will be, 
that the Council bas taken a step which will tend to 
increase the standing, not onlv of members of the Institu- 


tion, but of the profession as a whole. 


—À 
THE other circular which the Institution has issued during 
We do: 
not feel called upon to criticise the programme there set out 
in any respect, as it accords so closely with our own ideas 
of what a meeting of this kind should be. We are glad to 
see, for instance, that undue attention is not being paid to 
the technic al side of the excursion, though the matters 
which are to be discussed are both of an interesting and 
controversia] nature, so that members of our own Institu- 
tion and also those of the sister French Society, are likelv 
to derive much benefit therefrom. The programme of 
excursions, too, seems to.us to be exceedingly well arranged. 
Not only will facilities be given to visit the usual resorts 
of the tourist to-Paris, but there will also be opportunities 
of seeing places which are not very freely open to the general 
public. We feel sure that members will appreciate the 


the week refers to the forthcoming Paris meeting. 


arrangements that have been made on their behalf and 


that the visit will be a great success. 


The “ Murray" House-Service Fuse. | 
THE Rouse service fuses used bv the American Edison 

companies, and described in another part of this issue, are 

fitted with a meter testing device which will be novel to. 


Bs 
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central station engineers in this country. By simply 
inserting a plug, and without making any disconnections, 
a consumer's meter may be tested on his premises. We 
doubt, however, if this facility is one that will be greatly 
appreciated by the average meter superintendent. Meters 
are not generally tested, except on the rare occasions of a 
dispute, until some predetermined period when they are 
brought in, in rotation, to be cleaned. When this is done 
another meter is issued ; the actual changing of the meters 
takes a very short time, and can be done without incon- 
veniencing the consumer. Apart from this, the design 
of the fuses and the sealing arrangements are excellent, and, 
without having actuallv tested them. we should think these 
fuses are among the few which will melt on a short-circuit 
without shattering the containing box. It is generally 
recognised that house-service fuses oüght to be capable 
of being increased or decreased in capacitv, as the con- 
nected load alters, without it being necessary to change 
the fuse boxes or fuse holder. The fuses under notice are 
of the enclosed tvpe, and, within limits, fuses of various 
capacities could be used in the same holder. Of course, 
several tvpes of fuse holders are purposely designed so that 
only one size of fuse can be used in them, to prevent circuits 
being over-fused. But for house service and other purposes 
this is à serious drawback, and, in one particular case, 
greatly decreases the use of a fuse which in all other 
respects is one of the very best. 


Engineers (T.F.—James B. Grierson has been 
appointed Second Lieutenant and Lieut. Stanley Morris has 
resigned his commission in the Western Cable Telegraph Com- 
pany, Western Command Telegraph Companies, Royal Engi- 
neers (Army Troops). 


Meter Approved by Board of Trade.—On April 1 the 
Board of Trade approved of the construction and pattern of 
the meter for the measurement of electrical energy, supplied on 
the constant pressure three-phase three-wire a.c. system, and 
known as the Chamberlain & Hookham Polyphase Watt-hour 
Meter Type A.LT., provided the meter be constructed as de- 
scribed in the specification and drawings, numbered H.3,468 
and in accordance with the pattern meter No. 289.183 deposited 
with the Board of Trade by Chamberlain & Hookham (Ltd.). 
The Board have also approved of the means provided for fixing 
such meters and connecting them with the service lines. 


Electric Supply in London.—A Paper on this subject was 
read before the Royal Society of Arts on Wednesday last by 
Mr. Frank Bailey. The author gave an historical account of 
the development of electricity supply in London, togther with 
the corresponding development in the plant used for the pur- 
pose. For purposes of comparison, the author gave details 
of the gas ard water undertakings at present operating in 
London, and of the cost of using electrical energy for power 
in various trades. Some information with regard to street 
lighting and charging was also given. We shall deal fully 
with the Paper in our next issue. l 


Cable Interruptions and Repairs. i 
Date of Interruption. Date of Repais. 


Letekia—Palura ............ .. May 26, 1910 

Scalamova—Samos .......... .. April 21,1912 = 
iza—Rhodes....... ... April 21, 1912 — 

Bessika—Tenedos  ............ April 24, 1912 -— 


duly 5, 1912 


Poulocondore—Pontianac...... d 
Sept. 10, 1912  ... 


. Tokyo - Guam........ ....... ove 
scar—Reunion ......... Mar. 11,1913 ... 

Djeddah —Suakim ..........+.... Mar. 28, 1913. ... 

Chio—Tenedos ............. .... April 1, 1915 


April 7, 1913 
April 5, 1913 


Prize for Miners’ Electric Safety Lamp.—It is announced 
that the Verein für die Bergbaulichen Interessen im Oberberg- 
samtsbezirk Dortmund are offering a prize of £1,250 for a 
miner's electric safety lamp possessing the following charac- 
teristics : Explosion proof, even after having received a blow 
or damage ; useable for 12 hours uninterruptedlv : portable, 
strong, simple to control, economical: furnished with a gas 
indicator like the ordinary oil or benzine lamp ; and giving a 
candle power of 1 c.p. after 12 hours’ burning. Lamps must 
be sent in. with drawings and explanations in German before 
October 1. 1915. 


Invention in 1919. — The annual report of the Comptroller- 
General of Patents, Designs and Trade Marks has been issued 
as we go to press. Patents dealing with the motor car and 
allied industries were the most prominent group. though the 
loss of the " Titanic". was followed bv a remarkable number 
of inventions relating to the general problem of life-saving at 
sea. The total number of applications rose from 29,353 in 
1911 to 30.089, an increase of 736, or 2-5 per cent. The appli- 
cations received from women inventors numbered 636. as com- 
pared with 598 in 1911. The receipts from patents fees were 
£293,529, as contpared with £283.204 in 1911, an increase of 
£10,325 ; and the total receipts were £333,467, as compared 
with £319,711, an increase of £13,756. The total expenditure 
of the offic» was £201,810, a« compared with £204,980, a decrease 
of £23,140. The surplus of receipts over expenditure was 
£131,627, as compared with £114,731, an increase of £16,896. 
We shall deal with the report at length in our next issue. 


United States Patent Statistics.—According to a recent 
annual report the United States Patent Office for the vear ended 
June 30, 1912, received 69,326 applications for mechanical 
patents, 1,775 for designs and 195 for re-issues, 7,238 for trade 
marks, 941 for labels, and 362 for prints during that period. 
Of this number 35,539 patents were granted, including re-issues 
and designs, and 4,635 trade marks, and 625 labels and 268 
prints were registered. The number of patents expiring was 
19,624, and of the applications allowed 6,970 were forfeited for 
the non-pavment of the final fees. The figures show a material 
increase in the amount of business transacted over the previous 
vear, and the report recommends the erection of a new building 
to accommodate the Patent Office, as the capacity of the present 
structure is severely taxed. The models have had to be re- 
moved to the basement of the office building of the House of 
Representatives, where they are practically inaccessible to the 
Patent Office, and it has also been necessary to store valuable 
records in the hall-ways, where they are exposed to the risk of 
destruction by fire as well as to the dust and the ravages of 
time. A sufficient sum has been accumulated bv the office to 
enable it to purchase land for a new building opposite the 
Capitol and to the north of the Library of Congress; and the 
Commissioner of Patents recommends that this property 
should be secured and that legislation should be enacted for the 
protection of collective trade marks for industria! propert v. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Dr. H. W. Malcolm contributes an article on '' The Methods of 
Submarine Cable Signalling " in which particular attention is paid 
to Mr. Gots system. (p. 16.) | 

Dr. E. Rosenberg read a Paper on ** Self Synchronising Machines " 
before the Institution of Electrical Engineers in London last night 

» 9. 
: A — is given of the New Central Power House at Stoke- 
on-Trent (p. 13). 

We give an abstract of a Paper read by Messrs. A. B. Hart and 
W. J. Hilver before the Institution of Post Office Electrical Engineers 
on “ Trunk Telephone Transmission Schemes " (p. 6). 

Companies’ Meetings and Reports.—Meetings of the Automati 
Telephone Mfg. Co.. Brentford Electric Supply Co.,and New Trans- 
port Co. are reported (pp. 37-38). 

Amongst the directors’ reports abstracted are those of the Braunton 
Electric Light and Power Co., Canadian General Electric Co., 
Lancashire Dynamo and Motor Co., Midland Electric Corpn. for 
Power Distribution, North of Scotland Electric Light and Power 
Co. and Reading Electric Supply Co. (p.33). 
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OBITUARY. 


PRor. ADOLF SLABY.—We regret to record the death of Prof. Adolf 
Slaby, which occurred at Berlin on Sunday last. The deceased had 
a paralytic stroke about two years ago, and had to retire from active 
work. A short time ago he received.a second stroke and gradually 
sank. To readers of THE ELECTRICIAN Prof. Slaby is well known 
from his work in wireless telegraphy. Along with Count Arco he 
developed the Slaby-Arco system. This, together with the Braun- 
Siemens sys‘em, later formed the basis of the well-known Telefunken 
system. Prof. Slaby held the position of director of the Technische 
Hochschule at Charlottenburg from 1884 to 1902, and while there 
bégan experiments which culminated in his final work. He received 
permission from the Emperor William to use the Royal Gardens on 
the Havel for his experiments, and in October, 1897, was able to 
establish wireless communication between two balloons, 21 km. apart. 


` Jas. TANGYE.—We also regret to record the death of Mr. James 
Tangye, one of the founders of the well-known firm of engineers 
bearing his name, which occurred at lllogan, near Redruth, on 
Friday last. Mr. Tangye, invented the hydraulic jack with which 
the “ Great Eastern" was launched. After many early struggles the 
Cornwall works at Birmingham was founded by the five brothers, 
and has long since become famous in the engineering world, Mr. 
Tangye has not taken an active part in the management of the firm 
since 1872. 


APPOINTMENTS VACANT AND FILLED. 


À chief draughtsman is wanted at once by manufacturer of 
dynamos and motors in the Manchester district. See advertisement. 


A meter tester is required, with experience in polyphase work. 
See advertisement. 

Oldham Corporation Electricity Committee require a junior 
assistant electrical engineer. Salary £80, advancing to £100 per 
annum. Applications to borough electrical engineer (Mr. S. Wilmott 
Newington) by Monday, April 21. See advertisement. 


An advertiser requires a senior test-room assistant for testing 
electrical machines. | 

A large manufacturing firm advertise for an electrical engineer for 
their London office. ' 


. The Electrical Committee of the city of Bristol have a vacancy for 
a sub-station shift engineer. Applications to the engineer and 
manager, Mr. H. Faraday Proctor, M.Inst.C.E., by 21st inst. See 
advertisement. , 

A mains superintendent is required for an electricity undertaking 
in Southern India. See advert.scment. 

A foreman is required for a large electrical factory in the Midlands 
to take charge of commutator building and assembling. 

A sound draughtsman is required for dynamos and motors. a.c. 
and d.c., in the Manchester district. 

Islington (London) Council require a mains superintendent. 
Commencing salary £200, rising to £225 per annum. Applications 
by noon April 18. Forms of application from the Engineer, Elec- 
tricity Department, 50, Eden-grove, Holloway, N. 


The Senate of the University of London invite applications for the 
post of professor of civil and mechanical engincering at the East 
London College. Salary £600 a year. Particulars from the Aca- 
demie Registrar, University of London, South Kensington, S.W. 
Applications by first post May 19. 

The Council of Liverpool University invite applications for the 
Brunner Chair of Physical Chemistry. Stipend not less than £600 
per annum. Applications by May 24 to the Registrar, from whom 
further particulars may be obtained. 


Carlisle Electricity Committee have selected Mr. F. W. Purse. 
chief electrical engineer at Watford, for the position of city electrical 
engineer at £500 per annum. 

There were 148 applications, but this number was reduced to four, viz. 
Messrs. F. W. Purse, T. W. Parsons, H. A. Nevi'l, and B. Sinkey. 

Mr. F. W. Purse, M... E. E, who has just been appointed chief 
engineer to the Carlisle Electricity undertaking is an old Merchant 
Venturer. and has been in central station work some 16 years. 
He was at Bristol, Bath and Warrington before going to Watford, 
some five years ago, to take control of the U.D.C. undertaking. 
During that time he has wiped out a long-standing loss and has 
reduced the charges for supply in the district. the Norwich system 
being now in force for domestic service. The outlying district of 
Abbots Langley has been included in the system, the provisional 
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order having been taken over from the Bushey U.D.C. Mr. Purse 
has done all the Parliamentary work in these matters and has also 
considerably extended the plant at the station. By introducing a 
special charge for outside shop lighting the high- pressure gas lanterns 
have been driven from the trading district. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.— Paris Meeting.—The pro- 
visional programme for the meeting of this Institution in Paris 
has now been issued, The party will leave Victoria Station (S. E. 
& C.R.) on Tuesday. May 20th, at 11 a.m., and, crossing by the 
Dover-Calais route, will arrive in Paris at 6:45 p.m. On Wednesday 
an inaugural meeting will be held at the Conservatoire des Arts et 
Métiers at 9 a.m., when a discussion will take place on the ‘‘ Elec- 
trification of Railways" Alternatively to the meeting an inspec- 
tion may be made of the exhibits at the Conservatoire. In the 
afternoon there will be alternative visits to the generating stations at 
St. Denis and Asnieres, or by steamboat to St. Cloud and Sèvres to 
visit the Porcelain factory. In the evening a reception and banquet 
will be held at the Palais d'Orsay by invitation of the Société Inter- 
nationale des Electriciens. After the banquet a cinematograph 
demonstration will be given by M. Gaumont. On Thursday 
business will again begin at 9 a.m., and a large number of alter- 
native arrangements have been made. These include a meeting at 
the Conservatoire des Arts et Métiers to discuss *‘ Long-Distance 
Transmission of Electrical Energy.” Papers being contributed on this 
subject from the continuous-current point of view by Mr. J. S. High- 
field. and from the three-phase current point of view by M. Maurice 
Leblanc. "There will also be visits to the Louvre. the Conciergerie. 
Notre Dame, the Sainte Chapelle. the Aerodynamical Laboratory 
of M. Eiffel at Auteuil. and other places of interest. In the 
afternoon a reception will be held by M. Eiffel on the highest plat- 
form of the Eiffel Tower. when an inspection will be made of the 
wireless installation. There will also be visits to the Invalides and 
to the electrical installations of the Métropolitain and the Nord-Sud 
Railways and of the Compagnie des Omnibus On Friday at 9 a.m. 
a meeting will again be held at the Conservatoire des Arts et. Métiers, 
when the discussion on long-distance transmission will be res imed. 
There will be alternative visits to the Louvre, the Panthéon. the 
Luxembourg. the Musée de Cluny, the Conciergerie. Notre Dame. 
the Sainte Chapelle and other places of general interest. ln the 
afternoon an excursion will be made to Chantilly, where visits will be 
paid to the Chateau and the Musée Condé. On Saturday a meeting 
will be held at 9 a.m., when a Paper will be read on *“ Lighting by 
Means of Vapour Tube Lamps." by M. Claude. and a lecture will be 
delivered on '* Wireless Telegraph y," by Commandant Ferrié. Alter- 
native visits will b» paid to the Louvre. the Panthéon, the Musée 
de Cluny and the. Métropolitain Railway. In the afternoon an 
excursion will be made to Versailles, the Triannon. and afterwards to 
Buc, where an exhibition of aeroplane flying will be given. In the 
evening the new electrical rolling stock of the Ouest- Etat. Railway 
will be inspected. 

The circular issued by the Institution gives full particulars of the 
special arrangements that have been made with regard to railway 
travelling and of the numerous hotels in Paris, with whom members 
are requested to make their own arrangements, As Paris is very 
full towards the end of May the desirability is pointed out of booking 
rooms well in advance, At the request of the French Committee of 
Reception the Paris representative of Messrs. Thomas Cook & Sons 
has, therefore, provisionally engaged a number of rooms at certain 
hotels at inclusive rates. and members wishing to avail themselves 
of these arrangements are requested to communicate direct with 
that firm. During the meeting a reception bureau of the,Société 
Internationale des Electriciens will be open at the Hotel Continental. 
3. Rue de Castiglione. Further, it is pointed out that it is essential 
that early information should be available as to the number of mem- 
bers and ladies likely to attend the meeting. It is, therefore, re- 
quested that information be given to the secretary on this point not 
later than April 14th. 

Institution of Electrical Engineers.—F amination for Associate 
Membership.—It is announced that on and after June 1, 1913, 
candidates for election into or transfer to the class of Associate 
Members will (subject to certain exemptions) be required to pass an 


' examination in addition to satisfying the requirements laid down 


in the articles of association. Candidates will, in lieu of examina- 


| tion, be allowed to present a thesis or Paper. but will be liable to be 


examined orally thereon. Examinations will be held annually in 
April and October in London and other centres if there are sufficient 
local entries. The subjects for examination are divided into two 
parts, the first of which includes an English essay or translation from 
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one of the following languages : French. German, Italian or Spanish, 
and applied mechanics, with either general elementary physics or 
chemistry. In Part II. two Papers will be set on one of the following 
subjecta: Electricity supply, electric lighting and power, electric 
traction, telegraphy, telephony, application of electricity to mines, 
electro-chemistry and electrometallurgy, manufacture of electric 
machinery (including works management) and design of electric 
machinery apparatus. The Papers in Part II. will include optional 
questions on administrative and economic matters. As regards 
exemptions, possession of any of the following will exempt a candi- 
date from the whole examination : (a) Any engineering degree of any 
university in the United Kingdom or in the British Dominions over 
Seas. (b) Whitworth Scholarships. (c) The diplomas or certi- 
ficates in electrical engineering as indicated between brackets 
granted by the following bodies: The City and Guilds Engineering 
College (diploma), the City and Guilds of London Institute (honours 
grade), Faraday House (diploma), the Finsbury Technical College 
(day, course certificate), King's College, London (certificate or 
diploma), University College, London (diploma), Heriot-Wat: 
College, Edinburgh (diploma), the Roval Technical College, Glasgow 
(diploma). the Municipal School of Technology. Manchester (certi- 
ticate of technology), Armstrong College, Newcastle-upon-Tyne 
(diploma). Candidates who have obtained a science degree from any 
university in the United Kingdom or the British Dominions will be 
exempt from Part I. of the examination. The Council will con- 
sider on its merits any other engineering degree, diploma or certi- 
ficate of equivalent standing to those enumerated above which may 
have been obtained by a candidate from any university or college in 
the United Kingdom or abroad. 


Manchester Section of the Institution of Electrical Engineers.— 
The annus! mecting of this section was held on Tuesday evening last 
when voting took plece for the Chairman, Vice-Chairmen and 
Committee for the next session. This resulted as follows :— 

Chairman : Dr. E. W. Marchant. Vice-Chairmen : Dr. E. Rosen- 
berg, Mr. P. P. Wheelwright. Committee : Messrs. C. C. Aitchison, 
C. J. Beaver, K. Faye-Hansen, H. J. Hawkins, E. L. Hill, G. Layton, 
A. E. Mackenzie, E. M. Hollingsworth, B. Thomas, B. Welbourn, 
F. H. Whysall, and Prof. Miles Walker. Votes of thanks were 
accorded to the Vice-Chairmen, Secretary, and Committee for their 
work during the session, also to the Council of the University for 
kindly granting the use of the Physical Laboratory for holding the 
meetings of the Section. After the formal business of the meeting 
was concluded Prof. E. Rutherford, of the Manchester University, 
gave a lecture of “ The Electrical State of the Atmosphere." The 
lecture was illustrated by lantern slides and was listened to with 
great interest. Prof. Marchant, in proposing a vote of thanks to the 
Chairman, stated that, Mr. Day had unfortunately suffered a relapse, 
and that it seemed certain he would not be able to resume his 
active duties for some time. 

Institution of Mechanical Engineers.— The summer meeting of this 
Institution will this year be held in Cambridge, and will begin on 
Monday, July 28th. A local committee, including the Chancellor of 
the University (the Right Hon. Lord Rayleigh, O.M., F.R.S.), the 
Vice-Chancellor (Rev. S. A. Donaldson, D.D.), the Worshipful the 
Mayor of Cambridge (Councillor Walter H. Francis), the members of 
the Institution resident in the neighbourhood, and other gentlemen, 
has been formed to make the necessary arrangements. On Tuesday, 
July 29th, a welcome will be extended to the Institution by the Vice- 
Chancellor of the University and the Mayor of Cambridge, after 
which Papers will be read and discussed. In the afternoon visits 
to engineering works, laboratories and other places of interest in Cam- 
bridge will be paid, while in the evening there will be an Institution 
dinner in the Guildhall, followed by a reception at Trinity Lodge 
by the Master of the Trinity. On the Wednesday, Papers will again 
be dealt with in the morning, and in the afternoon there will be a 
garden party at Magdalene Lodge, followed in the evening by a re- 
ception in the Guildhall by the Mayor of Cambridge. On Thursday 
there will be alternative excursions to Ipswich and Ely, and on 
Friday there will be an excursion to Bedford. Members proposing 
to attend this meeting are requested to communicate their intention 
to the secretary at their earliest possible convenience. 


British Association.— The election of Sir Oliver Lodge, F.R.S.. to the 
pres:dency of this Association, in succession to Sir Wm. White, has 
been confirmed by the General Committee. 


Iron and Steel Institute— The annual meeting of this Institute will 
be held at the Institution of Mechanical Engineers, Storey's Gate, 
London, on May Ist and 2nd. On the morning of the first day the 
Council will submit their report and the Bessemer gold medal will be 
presented to Mr. A. Greister. Papers will then be read and discussed. 
In the afternoon a further meeting will be held, and in the evening the 


annual dinner will take place at the Hotel Cecil. On the second day : 


a meeting will be held in the morning when the Andrew Carnegie 
Medal for 1912 will be presented to Dr. J. Newton Friend, and th^ 
awards of the research scholarships for the current year will be an- 
nounced. Tne autumn meeting of the Institute is to be held in 
Brussels. 

Royal Meteorological Society. A meeting of this society will be 
held at the Surveyors’ Institution, Great George-street, Westminster. 
on Wednesday next, when a Paper will be read on '* Meteorological. 
Electrical and Magnetic Observations during the Solar Eclipse. 
April 17. 1912," by Messrs. R. Corless, G. Dobson and Dr. C. Chree. 
F.R.S. The annual dinner of the society will be held at the Troca- 
dero. Piccadilly Circus, London, W., on Tuesday. May 20th. Members 
are requested to inform the secretary of their intention to be present 
at the earliest possible date. 

Birmingham and District Electric Club.—This club will hold its 
annual ladies’ night at the Swan Hotel, New-street, Birmingham. 
to-morrow evening at 6:30 p.m. Mr. W. Smith will give a lecture 
illustrated by lantern slides entitled ** Some Lamps of the Sky." 
commencing at 6:50 p.m. At the close of the lecture, refreshments 
will be served, after which a concert specially arranged by Mr. 
W. H. Varnom will take place. Among the artistes engaged are 
Mr. Will Kings and the Bel-Canto Quartette. 

Elektrotechnischer Verein, Wien.—This society recently celebrated 
the thirtieth anniversary of its formation, a special festival meeting 
being held at the Hotel Imperial, Vienna, under the presidency of 
Dr. Friedrich Drexler. A number of representatives of Austrian 
Government departments and learned societies were present. [n 
the afternoon a visit was paid to the municipal electricity works, 
while in the evening a banquet was held at which some 250 persons, 
including à number of ladies, took part. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, April 11th (to-day). 
PHYSICAL Society. 
4 p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington. Agenda: ‘‘On Some 
Errors in Magnetic Testing due to Elastic Strain," by Messrs, 
A. Campbell and H. C. Booth, and ‘‘ Note on Cathodic Splut- 
tering,” by Dr. G. W. C. Kaye. 
JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Meeting at 39, Victoria-strect, London, S.W. Paper on 
'" Methods of Regulating and Controlling Working of Electric 
Accumulators," by Mr. G. C. Allingham. 
MONDAY, April 14th. 
WESTERN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
4:30 p.m. Meeting at Park.place, Cardiff. Paper on “ High- 
tension Continuous Current on the Thury System in Mines," 
by Mr. S. F. Walker. 


GRADUATES’ SECTION OF THE INSTITUTION OF MECHANICAL ENGINEERS. 


8$ p.m. Meeting at Storey’s Gate, London, S.W. Paper, “ Some 

Notes on Coal Gas Manufacture," by Mr. A. L. Evans. 
TUESDAY, April 15th. 
ILLUMINATING ENGINEERING SOCIETY. 

8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Paper, ‘‘ Standard Clauses for Inclusion in a Specification of 
Street Lighting,” by Mr. A. P. Trotter. 

GLASGOW SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


8 p.m. Meeting at 307, Bath-street, Glasgow. Paper: “ Power 


Supply on the Rand,” by Mr. A. E. Hadley. 


WEDNESDAY, April 16th. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:45 p.m. Meeting at Victoria Embankment. Paper on “ Alter- 
nating-Current Railway Signalling,” by Mr. T. J. Hornblower. 


PRIDAY, April 18th. 
Rovar INSTITUTION. 


9 p.m. Meeting at Albemarle-street, London, W. Discourse on 
‘ Applications of Polarised Light," by Dr. T. M. Lowry. 


THE LONDON ELECTRICAL ENGINEERS.  - 
Officer Commanding, Lieut-Colone1 H. M. Lear. 
The following orders have been issued for the current week :— 
Monday, April 14, 1913, “ A" Company.— Recruit training, 7 p.m. to 
10 p.m. Company training, 7 p.m. to 10 p.m. 
Tuesday, April 15, 1913, “ B " Company.—Company training, 7 p.m. to 
10 p.m. 
Thursday, April 17, 1913, “ C" Company.—Recruit training, 7 p.m. to 
10 p.m. Company training, 7 p.m. to 10 p.m. 
Friday, April 18, 1913, “ D" Company.—Company training, 7 p.m. to 
10 p.m. 
Saturday, April 19, 1913,— Headquarters will be opened from 10 a.m. till 
,, 12 noon, for regimental business only. 
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TRUNK TELEPHONE COMMUNICATION TRANSMISSION 
SCHEMES AND THE DESIGN OF CIRCUITS.* 


BY A. B. HART AND W. J. HILYER. 


Summary.—This Paper discusses : Standards of reference for speech 
and transmission, best distribution of copper in line circuits, effects of 
loading and losses, the design of a transmission. scheme, trunk-circuit 
design, simultaneous telephone and telegraph working. long-distance 
work and Continental communication. 

The history of long-distence telephony in the United Kingdom 
commences with the inauguration of the London- Paris lines in 189]. 

Subsequent to 1891 the Post Offie» engineers were engaged in 
designing and constructing what has been known as the Backbone 
Trunk system. Most of the lines were completed and working in 
1895. and when in 1896 the Post Office acquired the trunk lines 
opercted by the National Telephone Company, the nucleus of a com- 
prehensive trunk service covering the whole country was formed. 
The efficiency of the Backbone lines was of the highest grade. Copper 
conductors weighing 1.600 1b. per loop mile were used for the longest 
and most important circuits—such as the London-Glasgow, Lendon- 
Leeds, Leeds- Belfast and Belfast -Dublin circuits. Conductors weigh- 
ing 1.200 Ib. per loop mile were used for the secondary circuits, such 
as the Cardiff- Birmingham, Birmingham-Newesstle, and. Liverpool- 
Glasgow trunks; while for circuits such as London. Ipswich, London- 
Brighton, London- Bristol conductors of 800 lb. per loop-mile were 
erected. The Backbone trunks were erected as aerial lines throughout. 
Viewed in the light of our present-day knowledge and experience, 
the trunk system thus formed was defective in some respects. 

Probably the most important point to decide before a transmission 
scheme can be worked out is the qualitv of speech to be provided 
for the class of service under consideration. It has been stated by 
writers in the journals of the American Institute of Electrical! Engi- 
neers that the quality of speech provided in that country for local 
communication is equal to that afforded by t wo standard telephone 
sets separated by 25 miles of standard cable, and that the standard 
quality of speech for long-distence communications is equivalent 
to that obtained between two stenderd telephones seperated by 
30 miles of standard cable. 

Mr. Martin tells us that he learned during his recent visit to Ger- 
many that 30 miles of standard cable is regarded as the greatest 
equivalent which should be allowed between any two subscribers for 
a long-distance talk, of which equivalent not more than 25 miles 
should be allowed in the trunk line. 

In deciding upon the standards to be adopted for the various 
classes of telephone calls, due regard must be given to the conditions 
under which a subscriber m»y be reasonably expected to use his 
telephone—for instance, for local talks a subscriber may ressonably 
expect to be able to carry on a comfortable conversation in an 
ordinary office into which street noises, &c.. penetrate ; and for 
trunk talks to towns up to 200 miles distant it is perhaps not un- 
rez onsble that the subseriber should expect to be able to carry on a 
conversation in an ordinarily quiet room ; but for extra long-distance 
t! Kks—(Continental communication for instance—it is necessary that 
the subscriber should provide himself with a silence cabinet or a 
room made sound-proof. If these propositions are accepted, the 
general experience is that commercial requirements for local service 
in this country can be met by a standard not worse than 25 miles 
of standard cable ; and that for ordinary trunk service a standard 
of not worse than 30 miles of standard cable can be allowed ; whereas 
for extra long-distance talks it is often necessary to speak over lines 
h-ving a standard cable equivalent approaching the limit of com- 
mercial speech. The standards intended to be recognised in this 
country have, it is feared, in the past been misinterpreted, and what 
was accepted asa limiting value has come to be regarded as a standard 
for general application, with the unfortunate result that communi- 
cetion between many points not very widely separated geographi- 
ely is very difficult except under the most favourable conditions 
of lines and apparatus. Several causes have led up to this result 
gad some of them will be referred to. 

[t will be well to investigate certain formulae which hive been 
developed as aids in determining the best distribution of copper for 
any telephone system. ‘The laws for aerial and underground systems 
respectively differ considerably, 

Taking first the case of an aerial system of line construction. If 
a curve be plotted showing the relationship between weight and 
efficiency for open wire it will be found that it obeys the law 

E : 


E= “so? , e o e òo «© o œ (1) 
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where E is the equated length per mile of loop the single wire weight 
of which is W. | 

Let an efficiency expressed as S standard miles be required bet ween 
a zone centre and any of a number of loca] exchanges working on a 
junction centre. If L be the length and N the number of the trunks 
between the zone centre and the junction centre ; / and » the avereye 
length and number respectively of the junctions ; E the economic 
equivalent for the trunks and e that for the junctions —then 


LE+le=N hd . e LÀ . . e . (2) 
and regarding the value of pole space as constant for the smaller 
gauges of wire (say £7 per mile of loop), we have 

2r NxLxW-nxlxw) 
2.240 
where vis the price of copper per ton. and W and w are the single 
wire weights of trunk and junction conductors respectively. 


+ 7(NL+nl) = cost. » «+ (3) 


"n 7:12 
But from (1) We(5E'-. 
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Substituting these velues 
Ir E 2 NL nl - XL 1) 
ala + + il. + nl)-- cost. 
2.240 MEE pn 
S- LE 
and since e= "uu from (2). 
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we have +7(NL4anl)= cost. 
Ec * s Leyva t 


Bv the usual differentia! method we find the minimum cost when 
H S 
E eared ee x " è " * " ë è (4) 


E \ 
( ^ 0434. L 
x) 
Having ascertained this value for E, the nearest standard weight 
can be ascertained from the efticiency-weight curve ; e. of course, 
S— LE 


will be determined by the value "E 


Considering the case of a junction centre T serving several Joc! 
exchanges A. B, C, D, &c.. it is desired to determine the best dis- 


tribution of copper between incoming and outgoing junctions radis- 


ting from the junction centre. Let it be assumed that the loc! 
. . 7 " . *Y 
exchanges are approximately equidistant from the junction centre T. 


Let N represent the number of outgoing junctions required for 


through traflic and n the number of incoming junctions. 
Let / be the averege length of the junctions. 
K is a constant, the value of which will be explained later. 
y? the weight of the outgoing junctions per mile. 


"Sy - l 
J(u Nels 2 " 
Thon y= ( VS Js aa aed sofia 
; K 
The retio n N will, of course, be determined by the ratio of A to B 
traflic. 


It is necessary to state here that for purposes of eompar tiv’ 


economic investigation it is necessary to assume that a 3 in. eebe is 


drawn into a 31 in. duct, and that for any size of conductor the cabl> 
is filled with copper to the same extent. We take 1001b. to 150 Ib. 
conductors as a standard and assume the same total amount of 


copper in the sheath for all other sizes ; if this be not done—and the 
process is quite legitimate— the formule. become unwieldy. With 
this assumption we calculate that the wire-to-wire electrostatic 


capacity will be 0-065 mfd. per mile for esch size of conductor within 
very narrow limits; 8. the real part of the attenuation constant 
for underground conductors. may thus b? written as 


MAx5.00x0085x Rx10, . . . e « (6) 


where R is the resistance per loop mile; this may be rewritten 


0-534 2 . i 
- where w is the weight of conductor per mile of single wire. 


Vw 


It 


follows that the equated length of 1 mile of underground wire 


0:534 l 


f r} 1 b. i] j “7% 
weighing w lb. per mile is -Tog A/ w 0-106 


the product of the allowable equated length of junctions and H 


Lowling.—The formula generally accepted for the calculation of 


(3) of a loaded underground erbe is 


R+(5 R)L 21 (7) 


s — — x—. and K in the formula (5) is 
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where R is the total loop resistance of the line and coils in ohms ; 
‘S the leakance at 800 p.p.s. in ohms and K the wire-to-wire electro- 
static capacity of the line in farads ; and L is the inductance per 
mile of cireuit in henries (including both the coil inductance and 
the inherent inductance of the line). This formula can be written 


RC T ^x 
ANRI Bo JU © : 
2 N LAL, E 


where R, is the loop resistance of the line, r is the effective resistance 
of the coil at 800 p.p.s., and lits total inductance ; L, is the inherent 
inductance of the line and L, is the inductance per mile due to the 
coil. 

[t isobvious that both the ratios r/land S/K have a degrading effect 
on speech and consequently any reduction in their value is to be 
welcomed. Aniron-core which has a ratio r,/ of 50 has hitherto been 
used by the Post Office. Coils having ratios of 25 and 32 are now 
obtainable, but their cost is comparatively high and the occasions on 
which their use is justified economically are rare. 

The value of S/K which has hitherto been used in calculating the 
value of the attenuation constant of underground loops when loaded 
with iron-core coils is 80 ; this value is based on a series of experi- 
ments made some years ago by Messrs. Martin and Hill. Prof. 
Fleming end Mr. Dyke in their Paper * On the Power Factor and 
Conductivity of Dielectrics when Tested with Alternating Electric 
Currents of Telephone Frequency at Various Temperatures," read 
before the Institution of Electrical Engineers in March of last vear 
gave the value of S;K for a cable which they tested as about 20. The 
magnitude of S;K depends much upon the care taken in manufacture 
and in jointing ; the cost involved in obtaining the lower figure is not 
high and the matter certainly deserves the careful attention which it 
is now receiving. In dealing with the provision of new loaded cable 
after the efficiency required has been ascertained it is necessary 
for the circuit designer to determine the cheapest method by which 
the required efficiency can be obtained. A fixed standard cable 
equivalent can generally be obtained by various combinations of 
inductance and resistance . 

When a certain standard of efticiency can be obtained for the same 
cost by using :— 

(1) Heavier conductors or lighter loading or loading with the 
cheaper kind of coil, 

(2) Lighter conductors 2nd heavier loading or loading with the 
dearer tvpe of coil. 

We prefer (1), since it gives 2 higher residual value of plant then 
' does (2). For underground cab!es the Post Office has hitherto con- 
lined itself. excepting as regards a number of experimental circuits, 
to what is termed “light " loading—that is loading to the extent of 
from 0-05 to 0-06 henries per mile. An increase in surge impedance 
and terminal loss of the circuit occurs as inductance is made greater. 
Consideration of this point and the experimental data at our disposal 
together withthe fact that in the case of the heavier conductors a 
realtively large cost accompanies a small decrease in 8 has so far 
made it economical to adopt light loading as the standard in this 
country. Tne considerable extension in the use of long-distance 
loaded underground trunks which is likely to occur in the near future 
may, however, alter matters. With loaded lines of from 100 to 
200 miles in length it may be desirable to utilise heavy loading over 
the middle sections, or to load heavily throughout and use specially 
designed transformers of unequal ratio of winding (terminal trans- 
formers) to reduce terminal losses; the latter possibility is more 
favourable when it is desired to form superposed circuits, and trans- 
formers with their inherent losses must be used in any case. The 
value of the inductance when 8 begins to increase is that obtained 
from the formula 

R+(S/K)L, 9L 
to rb 8/K 


which can be deduced easily from the equation 
je OUR y K 
m UNT 


aad is the maximum amount of inductance which can be added 
to the line beneficially. The value of 8 at the same instant is 
VIR— (r DL) (r 1-- S/K) K, and is the minimum obtainable with the 
particular circuit. The letters in these formule have the significance 
explained above. 

“pacing, of course, always depends upon the particular length of 
the cable to he loaded, since it is necessary to arrange as nearly as is 
prcticable that successive coils are placed at equi-distant points. 
With a wire-to-wire electrostatic capacity of 0-065 mfds., however, 


1 e . . . * 


the standard spacing for a 133 m.h. coil may be taken as 2-5 miles - 


(with terminal spaces of I-25 miles). This gives 3-4 coils per wave 
length at frequency 2.000. "The following tab'e gives "standard "' 
spacing and inductznce per mile for the various types of coils for a 
cable having wire-to-wire capacity 0-065 mfds. :— 


Inductance 


Inductance ging: 
eue | of coil : a. f per mile: 
| (henries). | e (henries). 
Extra light loading ............ 0.000 | 555 0-011 
Light loading ............... — 0-133 2-30 0-053 
Medium loading.................. 0-175 1-90 0-092 
Heavy loading .............. T 0-25 1-33 0-188 


When a cable has to be loaded, however. it is necessary to adopt 
a spacing which shall be as near as possible to 2-5 miles (assuming 
that the cable has a wire-to-wire capacity of 0-065 mfds., end is to be 
lightly loaded), and which shall be à sub-multiple of the total length 
of the cable. The terminal spaces, i.e., the spaces between either 
end of the cable and the first coil from that end should be half the 
length of the space between successive coils. 

While the cable is bring laid up care must be teken that the 
designed length of lay of the wires and pairs is maintained through- 
out. During the laving of the cable any want of uniformity in 
resistance or capacity (Le. espacity to the remaining wires of the 
cable and earth) must be balanced out bv jointing suitable pairs in 
successive sections. 

The Design of a Transmission Scheme.—the first step is to locate 
the theoretically correct positions of local exchanges and to define 
the boundaries of the exchange areas. The grouping of the local 
exchanges around junction centres must be next studied, and the 
area of the district served by the junction centre defined. These 
districts will be similarly grouped around a trunking centre or à zone 
centre as we cell it in the Post Office. The zone boundaries will be 
defined and finally grouped into Provinces, in each of which a Zone 
centre will be selected as the Province centre. We have now to show 
how we een make the results of our fundamental transmission studies 
fit in with the practical requirements of the publie service. We have 
suggested that the standard of speech volume to be provided for 
jocal or trunk communications should be 25 and 35 miles respectively. 


The Subscriber s Line.—'Thisis the one link which in every case 
forms part of the train of connections between ¿ny one subscriber end 
another. When the subscriber's line is considered in conjunction 
with other plant, economie considerations give varying values of 
equated length depending upon the speech quality determined for the 
class of comfnunications under review as the cheapest for the line. 
The efficiency of à common-battery subseriber's line does not vary 
directly as the resistance, but it may be taken that within practical 
limits any two subscribers’ lines having the same resistance are of 
the same efficiency irrespective of the relative electrostatic capacities. 
In the case of common-battery subscribers! lines, therefore, a reedy 
and practical standard is one expressed in terms of ohmic resistance. 
With the loca!-b»tterv sub.eriber the seme condition does not hold, 
the efficiency of the line depending upon its attenuation constant ; 
but any slight dissdvants»ges which might accrue on account. of the 
fact that resistance is not an accurate expression of efficiency is 
greatly outweighed by the advantages arising from uniformity of 
practice. especially es variations of only a mile or so of standard cable 
result. Consequently the standard is expressed in ohmic resistance 
for local battery, as well as on central-battery subscribers’ lines. 
In large towns underground cables are generally in use for sub- 
scribers’ lines ; pipe space is precious, and economie investigations 
will show that the cheapest plan is to utilise light wires for subscribers 
lines, reserving the heavy conductors for the much less numerous 
junctions and trunks. Apart altogether from transmission con- 
siderations, matters of construction limit the size of wires which can 
be used: the smallest size of underground wire used by the Post 
Office for telephone work weighs 10 lb. per mile, whilst the smallest 
open wire (bronze) weighs 40 lb. per mile. These sizes are therefore 
assumed to be for our purpose the standards for subseribers! lines 
in cables end on open lines respectively. 

Taking the resistance of 10 Ib. conductors per mile loop as 176 ohms 
and fixing the limiting resistance of a subscribers’ loop as 350 ohms, 
we are able to reach subscribers within a radius of 2 miles from the 
exch»nge on 101b. conductors. This radius will include the area 
served by local exchanges in all important towns. In the smaller 
towns and rural districts much of the subscribers’ lines will be aerial 
and, therefore, of a resistance not greater than that of 40 lb. bronze. 
Morcover, the distances reached by underground cables will be con- 
sidera bly shorter than in the large towns, and pipe space being of less 
value than in congested districts, heavicr conductors can be utilised 
where necessary underground at a cost littleebove that of the actual 
copper, It is, therefore, possible to adopt forthe smaller towns and 


.. high zn efficiency as possible. 
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rural districts a limit of resistance lower than that for the large towns, 
and 250 ohms may be found to be a suitable figure. 

Junction Circuit Efficiencies.—For the purpose of this Paper the 
term junction includes any line between the two local exchanges. 
between a local exchange and a junction centre, or between a junction 
centre and & zone centre. Where the total amount of traffic dealt 
with at a local exchange is small and can be accommodated on a very 
small number of junctions, sav, three or four, it will generally be 
found advantageous to design those junctions so that they can 
carry any traffic originating at or destined for the exchange under 
consideration. 

Having fixed standards for subscribers’ lines, economical considera- 
tions can be confined to the determination of the gauges to be used 
in the junctions. The efficiency of the junction will, therefore. be 
decided by the requirements of the province scheme for kingdom 
wide communication. 


Trunk Circuit Design. —The following axioms must be kept in 
© view :—(1) For a given efficiency the cheapest circuit is one which 
is homogeneous. (2) If for a stated standard cable equivalent the 
efficieney weight curve gives a size of conductor which is not standard 
then the cheapest circuit composed of standard conductors is one 
which contains only the standard sizes nearest on either side to the 
theoretically best. The amount required of each of these standard 
sizes can be determined by an easy calculation. These two rules can 
be verified by reference to the weight and cost eflicieney curves for 
aerial and underground wires. (3) When a circuit is composed 
partly of aerial and partly of underground wires then it is economical 
to make the underground portion (especially if it be unloaded) of as 
A circuit can be improved by in- 
creasing the gauge of the underground portions at a much lower cost 
than would be involved in effecting an equal improvement bv in- 
creasing the gauge of the open wires. 


The efficiency-cost curve for open wires is much steeper 
than that for unloaded underground conductors, and also than that 
for loaded conductors so far as the sizes of loaded conductor which 
are most generally used on trunk lines are concerned. In designing 
long-distance circuits the most economical arrangement from a 
copper-cost point of view is to keep the circuits acrial throughout ; 
but such an arrangement has hitherto been unattainable in this 
country. This inability has been due mainly to three causes :— 
(1) The existing regulations in regard to maintenance testing. 
(2) The rooted objection of urban authorities and others to the pre- 
sence of telegraph-pole lines in public roads and streets. (3) The 
increasing number of overhead electric power systems. For main- 
tenance testing purposes the trunk lines are divided into sections 
by testing points situated about 12 miles apart, sometimes less, and 
test boxes where all the lines appear on terminals are fitted at each 
testing point. The theory which, we understand. is said to justify 
this practice is that the time taken to localise and remove line faults 
is reduced to a minimum, and consequently revenue earning time is 
kept st à maximum. 

In connection with this point it may be well to draw attention to 
a formula which gives the ratio of the current leaving the'underg round 
cable to that which is oncoming at the otber end, when the cable 
is extended hy long lengths of open lines on eitherside. The formula is 


Ig. ZZ, 0 
l. (Z4 ZyePL—(Z,—Z,)e— PL 


where Ig is the current leaving and I, that oncoming, P is the pro- 
pagation constant, Z, the characteristic impedance of the open line 
and Z,! that of the cables and L length of the cable. 

Of course, the formuls applies to any heterogeneous circuit con- 
sisting of two long portions of impedance Z, on either side of a shorter 
portion of impedance Z,’. 

We would suggest that the major trunk lines be divided as now 
into 12-mile sections, but the dividing points should be test-poles 
where the wires are terminated on specially dosigned insulators. The 
only “ leads " on the pole should be a set of four wires provided with 
special terminating clips so arranged that any square of wires can be 
led down to a terminal box fitted, say, 6 ft. above ground line. The 
testing and fault localising offices should be spaced eight sections 
(that is about 100 miles) apart. The trunk lines should not, however, 
be permanently led into these offices unless they actually pass 
close by.” 

Occasions will still arise where short lengths of underetound: a mile 
or thereabouts in length, will be unavoidable. In those cases careful 
consideration should be given to the possibilities of minimising 
transmission losses by loading. Some differences of opinion exist 
as to efficiency of loading short lengths of underground cable in aerial- 
trunk circuits, but it will, we think, be generally agreed that much 
may be learned from actual trials. 
in this direction and the results of the trials will, it is hoped, be avail- 


Steps have already been taken 


able shortly. 
circuits selected for treatment is such as to bring up the charac- 
teristic impedance of the underground cz ble (regerding the same as 
uniformly loaded) as nearly as possible to the characteristic of the 
aerial sections on either side. A special type of loading coil is being 
used. It is made up for fixing on test frames or test boxes. The 
efticiency of a trunk service viewed from the standpoint of the com- 


mercial user is not to be measured in terms of standard miles only ;. 


that is to say, it is not only a question of volume of speech. The 
other important factors of effici ney are silent circuits and stability 
of service. In regard to the former. it must he realised that an 
amount of cross talk or inductive disturbance, which would not be 
noticed in a local line conversation might be sufficient to interfere 
seriously with conversation between two speekers using a long trunk 
line. By stability of service, we mean the continuity of promised 
facilities ; or. in other words, the absence of those disturbing factors 
which seem to result in a good and quick service one day and a bad 
and slow service the next. Freedom from cross-telk and inductive 
disturbance on aerial-cireuit routes is obtained by the continuous 
twist system or by the cross-over system of wire erection. In either 
case it is essential that perfect regulation of the wires be maintained. 
Unfortunately. in this country the limit»tions imposed on aerial line 
construction frequently render perfect regulation of wires difficult to 
obtain ; the difficulties increase with the load on the pole lines ; and 
the periodical gales and snowstorms which are experienced, parti- 
cularly in the northern distriets, cause havoc which takes weeks to 
repair. On the score of quiet circuits and stability of service the 
underground loaded cabie offers a great advantege over the aerial 
line; and when the cable can be proved in on the grounds of capital 
cost and transmission efficienev there should be no hesitation in 
providing it in preference to the aerial line. As a matter of fact it 
can be shown that for very heavy routes up to. say, 100 miles’ length 
between busy towns when the full capacity of @ stout pole line has 
been reached, and additional circuit accommodation is required, the 
loaded underground cable will prove in on the counts of capital cost 
and annual charges only. 

It is belioved that we are in sight of great improvements in the 
manufacture of loaded telephone cables and that it will be possible 
in the near future to obtain calles with conductor efficiency equel to 
aerial wires weight for weight up to a limit of 2001b. gauge The 
elusive phantom circuit so difficult to maintain in practice on open 
wires is to be a certainty in the future trunk cab!es. The manu- 
facture of cables intended for trunk service required special care and 
smell defects which could be overlooked in an ordinary cable are 
sufficient to condenm a loaded trunk cable. The laving and jointing 
of the long trunk cable also require very expert labour and supervision. 
Extraordinary care must be teken in handling the cable to prevent 
mechanical distortion. Great precaution must be taken in the joint- 
ing and the splicing in of the loading coils. The use of indiarubber 
g.oves by the jointers is imperztive, and it is, of course, essential that 
the eable be maintained at a high insulation. 


Kingdom Wide and Continental Serrice.—We will deal firat with 
the question of communication between two places wide apart within 
the boundaries of the British Isles. Reference to a scaled map of the 
United Kingdom will show that it is not possible for two persons to 
separate themselves by a distance much greater than 800 miles, 
measuring along roads, railways or steamer routes. The well-known 
motor route from Land's End to John o’ Groats is only 800 miles. 

Taking the generally accepted value of 46 miles of standard cable 
as the practical limit of commercial speech and deducting twice 
the maximum equated length between a local exchange and a zone 
centre we hive 46— 21— 22 miles of standard cable for the main 
m2in-trunk line between zone centres. Now referring to a table of 
equivalents for aerial conductors we find that this standard mileage 
equates to a 600 lb. copper loop 815 miles in length. (We have 
chosen 600 Ib. copper as it can be shown that this gauge is the most 
economical for long-distance lines within the boundaries of the United 
Kingdom.) Notwo zone centres in the United Kingdom are as much 
as 700 miles apart. The question now arises why it is difficult to 
ensure satisfactory connection between any one telephone sub- 
scriber and eny other in the kingdom, wherever the subscribere may 
be located. Perhaps we may repeat the difficulties: (1) Mainten- 
ance testing facilities; (2) Urban authorities and others; (3) Over- 
head power systems. 

We have already dealt with item (1), and we believe this difficulty 
will soon be solved. Item (2) presents much more serious obstacles. 
Our course is to educate the public and to place prominently before 
them the actual facts of the situation, but we look to the loaded 
underground cable as the most promising factorin the solution of this 
difficulty. We do not mean to infer that the kingdom wide service 
can be provided on cable circuits. We foresee, however, that as 
the trunk routes between zone centres become heavier, the only 


The amount of inductance that is being inserted in the. 
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possible means of providing the number of circuits required for direct 
trunk traffic is the loaded cab!e : the pole lines will be relieved and 
in most cases need only carry the very few heavy gauge wires required 
for the extra long distance traffic. On the m^jority of trunk routes 
four wires will suffice for many years to come. We do not suggest 
that the heaviest conductors should be extended into every corner 
of the kingdom, nor do we think that it will ever be necessary. 
But there cre some remote places to which the extension of trunk 
facilities in any case involves financiel loss, taking into account only 
the capital cost and revenue earning power of the extension bevond 
the nearest trunk centre. Perhaps we may give an instance. We 
were studying à case recently of a proposal to connect a ceriain 
smell town in the far West of Ireland with the trunk system. One 
of our colleagues consulted us as to the gauge of conductor required. 
We gave him the details, and shortly afterwards he told us he had 
worked out the eost and he thought the cheapest scheme was to 
move the town tothe end of thetrunk line. 

The proximity to overhead trunk lines (item 3) of aerie] power 
circuits carrying alternating current cau: cs serious noise on the tele- 
phone lines 2nd it has not yet been possib'e to devise à method for 
ensur.ng continuous immunity of the trunks from the disturbance. 
Consequently it has been necessary to divert many long distance 
trunks to underground cab!e in the vicinitv of power circuits. The 
possibility of communication with Continental towns forms a very 
interesting study. Great advances in international communication 
have resulted during the last two or three vears from the introduction 
of the loaded submarine cable. The present switching points for 
Continental traffic from the United Kingdom are Paris and Brussels. 
The best lines from London to Paris have an equated length of 171 
miles of stendard cable, and the best Brussels lines have en equi- 
valent of 20 miles of standard cab!e. Teking first the case of com- 
munication via Paris, let us consider what should be the possible 
range of commercial speech from subscribers’ stations in the centre 
of London. 

We have 46 miles of standard cable as the practical limit. 

Deduct five for the line between the London subscriber and the 
trunk end. 

Deduct 17-5 the equiva'ent of the London- Paris line, and we have 
23-5. i 

Deduct 3-0 for exchange losses in London and Paris and we have 
20-5 miles of standard ca b'e available for extension on the Continent. 
Assuming that the Continental subscriber reaches his.trunk end in 
5 miles of standard cab!'e, we have 15-5 for the Continental trunk line. 
Equating this to a 600 Ib. circuit, we find that we have a possible 
range beyond Paris of nearly 600 miles radius, which brings the 
following cities within the reach of London subscribers : Merseilles, 
Lyons, Toulouse, Bordeaux, Brest, Cherbourg end practicelly 
all trunk centres in the North of France. Making a similar 
calculation in regard to communication via Brussels, we heve 
13 m les of standard cab!e availabte for extension beyond Brusrels. 
This brings ell the principal Belgian towns and some of the Dutch 
towns within range of London subscribers ; but if we could assume 
that the extensions beyond Brussels were made on trunk lines of 
equivalent gauge to our 600 Ib. conductors, we should have available 
a radius of nearly 500 miles, which reaches several of the important 
German cities, including Berlin. 

There is little doubt that the increasing demand for Continente] 
service will justify a better submarine cable than any hitherto laid, 
and we feel confident that in the near future we shall be able to obtain 
a circuit from London to one of the main switching centres in Belgium 
or Holland, having an equated length of not more than 12 miles of 
standard cable. This should bring Berlin and even Vienna within 
easy range of the London business man. 


Simultaneous Telegraph and Telephone Working.—We think that 
it will be useful to include in this Paper a few notes on the subject 
of simultaneous telegraph and telephone working as affecting the 
efficiency and design of telephone trunk lines. The evidence for and 
against superposed working to be obtained from the results of experi- 
ments made from time to time on the trunk lines in this country is 
conflicting. At the same time we have the knowledge that many of 
the trunk lines operated by the American Telegraph and Telephone 
Co. carry superposed telegraph circuits. There can be no doubt 
whatever that considerable economy must result from a well- 
organised system of simultaneous telegraph and telephone working, 
80 it is desirable to analyse in the first place the circumstances which 
render superposing exceptional in this country, while on the other 
aide of the Atlantic the practice is general. 

We believe that the condition which has militated most against 
the success of superposing here has been the electrical instability 
of aerial trunk lines ; the instability is due principally to the un- 
favourable conditions of thé atmosphere and climate of this country. 
The Atnérican climate is, we understand, much more advantageous 


to the mintenence of well-balanced lines. 
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Unfortunately the in- 
sulation 2nd apparent clectrostatic capacity to certh ere the electrical 
factors of a line most affected by unfavoursble climatic conditions ; 
and & telephone circuit is more susceptible to want of balance in 
these than it is to want of balance in others of its electricel properties. 
It is possible to edd a considere b!e emount of resistence to one wire 
of a telephone loop cerrving a telegraph superposed in bridge without 
incurring sufficient disturbance from the superposed telegraph to 
cause inconvenience in the telephone circuit ; but è very small capa- 
cit v leak placed on one of the wires is sufficient to render the telephone 
working commercially impracticable. 

On account of the climatic difficulties simultaneous telegraph and 


telephone working on zerial lines in this country c2nnot be regarded 


es sufficiently stable to justifv general adoption. But climatic 
conditions differ enormously in different loczlities ; where they are 
edventegeous end the lines can be maint» ined in è state of electrical 
belance and regulation superposing may be edopted with little 
detri ment to cither service—a pert, of course, from the considerations 
named below. Of course, it often happens that the minimum gauge 
cf wire emp'ovable for à trunk circuit gives a margin of efficiency 
bovond thet required bv telephone transmission considerations ; 
in such eases the economic advantages of su perposing are pronounced. 
Apert from the question of economy of plant however, restriction 
is placed upon the scope of the dual working by the following con- 
sideretions :—(a) There is an absence of automatic signalling 
fecilities on the telephone circuit unless complicated and sensitive 
opperatus be used. (b) When a telegraph is superposed on each wire 
of » loop the telephone is more sensitive to disturb2nce from outside 
sources. (c) The operating speed of the telegraph is limited. 

In addition there is, of course, the fact that the telegraphs act 
inductively on trunks in their neighbourhood, and if the trunks are 
out of balance or regulation, noise on the telephones results. With 
the rapid extension of the junction method of operating trunks, which 
is now taking place the consideration (a) affects more cfíd more the 
question of the practicability of superposed working. The difference: 
in impedance of the telegraph apparatus (including the special 
apparatus required for superposing) when at rest and when working 
gives rise to an occasional condition of unbelance of the lines 
resulting in the condition named in (5). The restriction (c) results 
fiom the addition of impeding 2pperatus which is inserted in the 
circuit of the telegraph in order thet the likelihood of disturbance 
of the telephone working on the seme or neighbouring circuits may 
be a minimum. In prectice it is found essentiz! to add this impeding 
apparetus. 

The object of introducing the impeding apparatus is not to reduce 
the mean velue of the current intensity but to * round-off " the 
curve, end so to diminish the rate of change of the current. The 
introduction of the impeding apparatus, of course, increases the time 
constant of the telegraph circuit and consequently causes a reduc- 
tion in speed of operating results. i 


SELF-SYNCHRONISING MACHINES.* 
BY DR. E. ROSENBERG. 


Summary.—'The scope of the synchronous motor, self-start'ng syn 
chronous moto:8, rotary converters and methods of synchronising are 
discussed. A method of self-svachronising, using an auxiliary motor 
connected ir series, is described. 


SCOPE OF THE SYNCHRONOUS MOTOR. 


Synchronous motors have two edventages over induction motors : 
(1) they do not require magnetising current from the line ; (2) they 
cen be designed, and precticelly must be designed, with a bigger air 
gep then induction motors. Their peculiarity of running at an 
absolutely fixed speed for & given frequency is only in a few cases a 
real advantage, and more often g serious drawback. The necessity 
of continuous-current excitation, and of the proper adjustment of 


same, complicates the machine, and however much the starting 


opparatus may have been improved, it is certainly more complicated 
then that of a slip-ring or squirrel-czge motor. The synchronous 


motor should therefore only be instelled where it gives distinct 


&dvanteges, and only after careful consideration of the conditions. 
It is useless to improve the power factor of one, say 30 4.P., motor 
which only represents a fraction of 1 per cent. of the station load, 


and which cannot materially affect the power factor of the system 


whether it runs at unity, leading, or lagging power factor. Of course 
it would improve the system if all small motors could be made to run 
at unity power factor, but it is quite wrong to install as a general pro- 
position a more costly machine, and to saddle.every ,workman who 
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starts a lathe or à pump with the obligation of looking after an 
exciter rheostat and a power-factor meter. It is far cheaper from 
the point of view of general economy to meke the machines in the 
power station and the cables big enough to carry the magnetising 
current in addition to the watt current. and to let the power factor 
look after itself. Synchronous machines running over-excited 
without doing mechanical work have sometimes been used, and have 
more often been proposed, as “ synchronous condensers ` to take 
leading instead of lagging current from the line, and so to compensate 
for lagging currents produced by other apparatus. A much superior 
and more efficient method of using the synchronous motor is to make 
ít do some useful work in addition to its beautifying function of 
improving the power factor. For instance. if we had a load of 
1,000 kw. at 0-707 power factor. If we want to improve the power 
factor to 0-8, we have to install a synchronous condenser able to 
give 250 k.v.a. at a power factor of zero. Such a machine will have 
losses amounting approximately to 25 kw. The addition of the 
synchronous condenser involves therefore a lo-s of fully 2} per cent. 
of the total output of 1,000 kw., and it is not often that this 21 per 
cent. can be fully recovered by the reduced losses in the cables and 
in the generator due to the reduction of the current. If, on the other 
hand, we could replace an existing induction motor of 250 kw. input 
0-707 power factor, by a synchronous motor of 250 kw. running at 
unitv power factor, we should at once reduce the wattless load to 
750 k.v.a., and thus obtain a resulting load of 1.250 k.v.a. at 0-8 
power factor without any sacrifice of efficiency. A middle-sized 
or large synchronous motor running at unity power factor has, 
generally speaking, the same efficiency as an induction motor, and the 
synchronous motor for 250 kw. and unity power factor is, for the same 
speed, a cheaper machine than the synchronous condenser for 
250 k.v.a. and zero power factor. 

If synchronous motors are started and brought up to speed by 
means of a starting motor, and then synchronised, considerable skill 
is required for synchronising. The experience and pluck of the 
switchboard attendant and the steadiness of the supply frequency 
and voltage make an enormous difference in the time required for 
synchronising. If the synchronous motor is to be used on consumers 
premises for doing useful work, it must be able to start easily and 
develop an appreciable starting torque. One of the most useful 
fields of application for the self-starting synchronous motor is for 
motor-generators. Here a comparatively smal] starting torque is 
required unless a heavy flywheel is coupled to the motor-generator. 
If, however, the synchronous motor has to drive a pump or compressor 
even with unloading valve, the required starting torque is considerable. 


SELF-STARTING SYNCHRONOUS MOTORS. 


(a) Modified Induction Motor.—The synchronous motor works as 
an induction motor during starting, and it can be used either as a 
slip-ring or as a squirrel-cage motor. For this purpose we can either 
make such changes in the induction motor as will enable it to run 
after starting as a synchronous motor, or we can take the synchronous 
motor and make such additions as will enable it to start as an induc- 
tion motor. The ordinary wound rotor of an induction motor can 
be excited, after full speed is reached, with continuous current. In 
order to obtain stability and overload capacity, however, it is essen- 
tial to increase the air-gap and get a ratio of magnetising ampere- 
turns to armature ampere-turns soniewhere in the neighbourhood of 
two, while with the ordinary induction motor the ratio is somewhere 
jn the neighbourhood of one-third. Furthermore, if we take an 
ordinary wound rotor which gives, say, 500 volts between the slip- 
rings at the moment of starting, the continuous current exciting 
voltage required after synchronising will be very low. There is 
the alternative either to use for excitation 2 very small voltage and 
large current, or to allow an exceedingly high voltage during starting 


on the slip-rings and in the starting resistance. Wound rotors of 


this type can be arranged with two slip rings and “single axis " 
winding, which, during the starting period, carries single-phase 
alternating current. But the machine can then only give a small 
starting torque, as the pull-out torque of a single phase rotor at 
full speed is only a fraction of the full-load torque of the three-phase 
rotor. At half-speed the motor runs with a greater pull-out torque, 
which is about half the pull-out torque of an ordinary three-phase 
rotor at fullspeed. Such a motor, if loaded to any extent, will there- 
fore tend to come up to half speed and remain there. The addition of 


a third.slip-ring is certainly justified with such motors, and it also 


has another distinct advantage for running as a synchronous motor. 
It is well known that a synchronous motor is liable to hunt if sup- 


| plied with currents of certain periodic irregularities. These periodic 


irregularities may be produced by the cyclic irregularity of the prime 
movers. Very often it is quite impossib'e to know. which prime 


. movers may. be called upon to supply current for the synchronous 


motor, and therefore it is an absolutely necessary precaution to supply 


the synchronous motor with dampers which. if sufficiently strong, 
prevent hunting even with considerable irregularities of the critical 
periodicitv. A damper, to be effective. should be either a squirrel- 
cage or at least a two-phase closed winding. If we arrange a three- 
phase rotor in the manner shown in Fig. 1, we have a polyphase rotor 
winding used for continuous-current excitation, serving also as a 
three-phase damper. 

Fig. 1 shows a complete diagram of connections for a low-voltage 
motor. The stator is provided with “ star-delta switch " to reduce 
the starting current, which otherwise would greatly exceed the full- 
load current owing to the large air-gap. The rotor has a three-phase 
winding ; and two of the slip-rings are connected direct to the ter- 
minals of the three-phase starter. The other slip-ring can be con- 
nected direct to the third terminal of the starter by pushing the lever 
of the `“ field rheostat " to the position marked " starting position.” 
If the lever is. on any of the other contacts, the exciter and the field 
rheostat are inserted between the third slip-ring and starter. For 
running, the starter is short-circuited. The exciting current flows 
into the third phese and is split at the star point, the two other phases 
each earrving one-half of the current. It is not absolutely necessary 
to eut the exciter out during starting. especially if a large starting 
torque is not required. A moderate alternating current flowing 
through the exciter during the starting period does no harm. 
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Fia. 1.— DIAGRAM OF CONNECTIONS FOR A SELF-STARTING SYNCHRONOUS 


MOTOR WITH DisrRiBUTED ROTOR WINDING ARRANGED IN THREE 
PHASES. 


(b) Salient-pole Motors.—By far the more general and more 
advisable method for the design of a multipolar synchronous self- 
starting motor is to use the standard salient-pole magnet wheel with 
the standard field coils on each pole, and to provide in or near the 
surface of the pole-tips a squirrel cage for starting. With laminated 
pole-tips, slots are provided and bars of copper or some alloy in. 
serted. Either the bars on all the poles are then connected through 
rings on both sides of the pole-wheel, or only the bars belonging to 
each individual pole are connected by a copper or bronze collar 
going round the pole-face. If solid pole-shoes are used, a special 
squirrel cage is not required, the solid pole-shoe in itself presenting 
a path for the currents induced from the stationary armature. 

We can increase the starting torque by increasing the resistance 
of the squirrel cage and for a given stator voltage the torque is, 
within certain limits, proportional to the rotor resistance. The short- 
circuited field winding represents practically a second squirrel-cage 
winding, incomplete because it is a “‘single axis" (single-phase) 
winding, and because it is shaded to a great extent and only traversed 
by a part of the flux. Now this winding will reduce the starting 


torque in the same way as a reduction in the resistance of the main 


squirrel cage. It will also cause a reduction of the starting torque 
when passing through half-synchronous speed. On the other hand, 


i 
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the short-circuited field winding will, like another reduction of the 
squirrel-cage resistance, enable the machine to approach newrer to 
synchronous speed as an induction motor; that means it will de- 
crease the slip of the machine as an induction motor. When we have 
reached this speed, the theory of the induction motor is no longer 
applicable. One thing only is certain: the squirrel cage must bring 
up the rotor as an induction rotor to a certain speed near enough to 
synchronous speed to enable the synchronising power of the machine 
to accelerate the rotor from this point to synchronous speed. 


PULLING INTO SYNCHRONISM, 


(a) Field Excited.—Let us assume a laminated rotor excited with 
continuous current and of the smooth cylindrical type with dis- 
tributed winding. If the rotor was stationary, and the stator con- 
nected to a polyphase supply of a given frequency. we should have 
during one-half of each complete cycle accelerating forces, and during 
the other half of each cycle retarding forces of approximately the 
same strength. If the rotor is running at a speed near synchronism, 
we may say that acceleration will take place if the vector of the E.M.F. 
induced in the stator windings by the rotor is lagging behind the 
vector of the voltage impressed on the stator terminals by the supply; 
retardation, if the induced E.M.F. is leading. 

If in Fig. 2 OA represents the vector of the supply, and OB the 
lagging vector of the rotor, the synchronising output can be repre- 


gented as follows :— 
L= ET, e sin (ts 


where E represents the terminal voltage and 2T, the current which 
flows into the stator winding of the machine if the rotor vector is 
in direct opposition to the supply vector OA. This formula holds 
good on the assumption that the value of the apparent reactance is 
not dependent upon the position of the rotor, and that the circuit 
contains negligible resistance. The maximum value of the syn- 
chronising power is given by 


| cis: = EI ’ 


and the average value during the half-period of acceleration by 


| Laver = TER, 
T 

If, for instance, a machine is so excited that it would take no watt- 
less current when running at synchronism, and if the short-circuit 
current corresponding to this excitation was equal to twice the full- 
load current, the maximum of the synchronising power would be 
twice full-load output. For machines with salient poles it has been 
proved that for small angles the synchronising power is greater than 
would correspond to this formula. But for an approximate calcu- 
lation it will be sufficient to adopt this value. 

We shall now consider a machine without any load (even friction 
being excluded), its rotor coupled to a flywheel and brought bv some 
outside motive power up to a speed (1 — s), 1 representing s*nchronous 
speed and s, a small value, the “slip.” If the supply vector OA 
in Fig. 2 is kept stationary, the rotor vegtor OB must be considered 
as rotating slowly counter-clockwise. The rotor was at first un- 
excited. If the excitation is put on, the synchronising forces tend 
to reduce the slip for all positions of the rotor on the half-circle ACD, 
and to increase the slip for all rotor positions on the half-circle DFA. 
We do not take into account at present any power the motor is 
Able to give as an “ induction motor " due to the existing slip. The 
effect of the synchronising forces will be that, instead of a constant sli p 
8, à varying slip is produced with the outside values s¢s, The 
minimum slip 3— 5, will exist when the rotor vector has the position 
OD in direct opposition to the supply vector OA ; the maximum slip 
8+8, when it is in coincidence with OA. The average slip will not 
exactly occur at the points € and F. To ascertain the points of 
Average speed, we have to divide into halves the work done by the 
accelerating forces during the half-period represented by the semi- 
circle ACD and the work done by the retarding forces in the semi- 
circle DFA. Liver 62 will therefore represent the work done, while 
the rotor slip is reduced from its normal to its minimum value, 
provided ¢ designates the duration of one full-slip period. This work 
Increases the rotor speed from a value (1—5) to a value ( ]1—54 5). 
and is converted into kinetic energy. 

If M is the mass of the fly wheel, and v the linear speed of the radius 
of gyration at synchronous speed 


Mr? 
(1-8 +8,)@—(1—s)"] 


is the gain in stored energy. For amall values of s and s, the above 
Value is nearly equal to Mv?s,. The amplitude of the speed oscilla- 
tions which are superimposed on the average speed can now be cal- 
culated. If the periodicity of the supply be n, then the periodicity 


of the slip is ns, and the duration of a slip period is t= : seconds. 
n. 


The smaller the average slip 4, the greater will be the amplitude 
of the superimposed speed oscillations. As long as the slip s is great 
and the machine a long way from synchronism, the oscillations will be 
hardly perceptible. When, however, the machine runs at nesrly 
synchronous speed it will be tossed about, and immediately before 
pulling into synchronism the slip will vary fronr nearly 2s to nearly 
zero. The limiting condition for pulling into synchronism is that the 
amplitude of the superimposed speed oscillation 8,, should be equal 
to the average slip s. That is, the limiting value of 
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Tae retarding torque for a certain leading angle may be slightly 
less than the accelerating torque for the same lagging angle, and this 
would enable a machine, after coming up toa speed which the outside 
motive power can give, further to accelerate its speed sligntly during 
each slip period until the critical value for the slip is reached. 

If the machine is loaded and brought up to the speed (1 — 4) by means 
of a squirrel cage on the rotor, the conditions for pulling into syn- 
chronism are similar. The machine is then developing at the average 
slip s a torque which is equal to the load torque. For the super: 
imposed speed oscillations the squirrel cage will give us superimposed 
torques following the sine law, and having their positive and nega- 
tive amplitudes at the same moment as the speed oscillations them- 
selves. We knowon the other hand that the speed oscillations reach 
their amplitude when the oscilleting forces which are their cause 
are passing through zero. We have here two kinds of oscillating 
forces: the synchronising torque and the squirrel-.csge oscillating 
torque. The latter one must be represented in a diagram (Fig. 3) 
at right angles to the resultant of both oscillating forces. If OM 
represents the oscillating synchronising torque, MN the oscillating 
torque of the squirrel cage, then ON, at right angles to MN. representa 
the resulting oscillating torque. If MN is small compared with OM, 
the difference in size between OM and ON will be very slight. MN 


O 


Fre. 2.—VECTOR DIAGRAM. Fig. 3.—VECTOR Diagram, 


(corresponding to the superimposed slip amplitude s,) natural] y cannot 
exceed the load torque corresponding to the average slip 8, and it is 
evident that the load torque must be verv much smaller then the 
maximum of the synchronising torque. If MN was even 50 per cent, 
of OM, ON would still be 87 per cent. of OM. 

The limit of the slip which still allows pulling into synchronism 
is therefore nezriy the same in a machine which under a certain load 
runs up on its own squirrel cège 2s in an unloaded machine with no 
squirrel cage which is brought up to the same slip by means of an 
outside motor. 7 

The points of maximum and minimum slip before the m «chine 
pulls into synchronism will, with a loaded machine, be shifte opainst 
A and D (Fig. 2). i 

The limit of the starting torque for which a self -starting syn- 
chronous motor een be used is, 24 » rule, not the torque required for 
starting from rest, but the torque which can be overcome for pulling 
into synchronism. 

lf we take an ordinary synchronous motor which could take, while 
running in synchronism, & meximum overload of three times normal, 
then the average torque during one-holf evcie of slips would be lesg 
than twice normal if the stator of the machine were connected to the 
full voltage and the rotor fully excited. . It is seldom permissible, 
however, to start 2 lerge synchronous motor on full voltage, because 
the starting current (which is only limited by the leakege field of the 
stator and by the ohmic resistance) would often be equal to 10 times 
the normal value. If the motor, by means of an 2uto-transformer, is 
started on half-voltage to reduce the starting current token from the 
line to approximately 2] times normal, and if the rotor is excited to 
a value corresponding to half voltage, the synchronising power of the 
machine is reduced to a quarter of what it was before. 
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SELF-STARTING Rotary CONVERTERS. clterneting-current voltage equal to 33 or 50 per cent. of full voltage, 

u» Y N Px . " 
Rotary converters are frequently started, like squirrel-cege motors, ` a ME a a dics ie pe the 
from low-voltage tappings on the transformers. In generel, the | | Pd PInpere See Eye ten oo OT OUT 


procedure is the same as that described for synchronous motors, but : ET Bur E i iu I iA THES ee Pa 
there are two or i itions. i Bs : ate ; = 
three aggravating conditions. There is 2 commu | of the ermature. One tenth of it, viz., about 3 to 5 per cent. of the 


tator with brushes always short-circuiting a certein part of the al field 2 a din the field ; 
armature winding, and the field winding is not excited from en out- Borm aci mere un consue ficldiron. The coercive 
: i force of the field is smaller, viz.. 1 to 2 per cent., and therefore the 
side source, but generelly frem the continuous-current brushes of the ; ) : ups 
DEA i . magnetism of each pole will be reversed every time the rotary " slips a 
rotary converter. Commutating poles ere frequently «dded, which e on ihe oher hend: d setrescconnected atartingomo'or 
fill part of the space betwcen the main poles, their tips not being fitted Eo E olt Te, - do 1 » alis 8 : 
with dampers like the tips of the main poles. imits the voltage impressed on the rotary slip-rings to 6 per cent., the 
A rotary converter starica from low-voltege tappings requires con- megneto-motive force impressed on the field is only about 4 per cent. 
Be oppi of the norma! field empere-turns, end is not able to reverse the resi- 
| magnet'sm, which represents nearly ] to 2 per cent. An 
| arrangement, similar to that shown in Fig. 4. cen be made for a three- 
phase rotary converter, connected in series with a three-phose, 
squirrel-cage motor. 


siderably more than full-load armature current, even if borring gear , que 
is provided to take care of the initial starting friction, or if ball beer- i 
ings are used. For the line this may represent only pert of the full- 
load current, due to the reduction in the transformer ; but in the 
rotary it will generally cause the extinction of the residuzl megnetism 
of the poles, and when the machine locks into synchroniem it may High-tension supply 


show either the right or wrong polarity. Therefore pole-changing 
devices are always provided for rotaries started in this wey, which, 
if the wrong polarity is obtained, give an opportunity of making the 
machine slip one pole and obtain the proper polarity. Tre sparking 
.on the brushes is as a rule the more objectionab'e the higher the out- 
put and the frequency of the rotary, and it would of course be more 
objectionable with higher voltages if brushes of tho same thickness 
were used as with lower voltage. If the sparking is not too violent, 
and if the rotary is only rarely started. say once a week, or once a 
day, the polish of the commutator and brushes, which is spoilt to a 
certain degree during starting, will agein be established during ordi- 
nary working with continuous current, and therefore this method has 
been adopted by many makers as standerd for certain sizes. For 
large sizes, however, either outside synchronising devices are adhered 
to, starting being effected either from the continuous-current side 
or by means of a starting motor. or brush-lifting devices ere intro- 
duced to overcome the sparking. As » rule only one positive and 
one negative brush are left on the commutetor so gs to enzb'e the 
operator to recognise the polarity to which the machine excites itself, 
and to change it by pole-slipping if necessary. 


H: ian od 
oil switch 


— o —— M —— ee — -æ a ee — M —— € — HÀ 


SELF-SYNCHRONISING USING A STARTING MOTOR. 


A new method intrcduced by the author allows self- synchronising 

of the rotary converter with small armature current, prevents spark- 
ing on the brushes, and prevents the reverse! of the field of the rotary 
converter. A starting motor is connected in series with the slip-rings 
of the rotary converter. As è starting motor, an ordine ry squirrei- 
cage polyphase motor is nearly 2!weys used, but the explenation of 
the method is perhaps simplest by assuming a single-ph-se rotary 
converter and a single-phase commutator motor for starting (as in 
Fig. 4). There are no starting tappings on the main transformer. 
One low-voltage terminel. B, of the transformer is connected direct 
to one slip-ring. B, of the rotary converter. while the other terminal 
A, has a straight connecticn through a single-pole main switch, and 
arother connect on if the main switch is open through the single- 
phase starting motor. A smell switch is shown in series with the 
single-phese motor, but is not essential. If the high-tension switch 
-of the transformer and the switch of the starting motor are closed, 
the main low-tension switch being open, the current will flow through 
the sterting motor into the rotary converter. The starting motor 
limits the current to a frection of the full-loed current of the rotary. 
"The rotary armature represents very little impedance. The starting 
motor takes practically the full voltage of the transformer terminels, 
and as with a properly designed rotor this current of 30 per cent. 
can produce a very good torque which is far in excess of the starting 
friction, it will, without any barring, start and bring the rotary up to 
speed very quickly. A current of this value is, not sufficient to 
destroy the residuc] magnetism of the rotary converter. The field 
circuit of the rotary converter remains connected across the con- 
tinuous-current brushes, end the rheostat is preferably put into such 
a position as to reduce the inserted resistance slightly below the value 
required for norme! no-load excitation, as is done for instance with 
ordinary continuous-current shunt-wound machines in order to allow 
quickexcitation. As soon asit approaches synchronism, the machine 
will therefore readily excite itself l:ke any other continuous-current 
machine. Just before attaining synchronous speed, the voltmeter 
will be violently agitated, but become: steady as soon as synchronism 
is reached. The vcltage can now be adjusted and the starting motor 
short-circuited. 

Across the main low-tension switch an indicating lamp can be 
fitted as shown in Fig. 4. This lamp will flicker before synchronism 
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Fia. 4.— DiaGRAM OF CONNECTIONS OF SELF-SYNCHRONISING SINGLE- 
Punase ROTARY CONVERTER WITH STARTING MOTOR. 


With starting motors, a!lowing approximately 30 per cent. of full- 
load current, the whole starting and synchronising is completed in less 
than one minute, and the rush of current in short-circuiting the star- 
ing motor does not exceed the starting current, that is, 30 per cent. of 
full load. 

Various tests with 50-cycle rotaries of 200 kw. to 1,000 kw. gave as 
the time necessary for staring and synchronising 30 to 50 seconds, 
the current not exceeding at »ny moment of the starting period one- 
third of the full-load current. By connecting the windings of the 
staring motor in a different way, and allowing a starting current 
of 50 to 60 per cent., it Wes possible to start in 15 to 20 seconds. 
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Water Power Development in Prussia.—The ‘ Elektro- 
technische Zeitschrift’ gives an account of a Bill before the 
Prussian Reichstag proposing the development of water-powers 
of the Weser River by the State in connection with the canal 
system of Prussia. It is proposed to build three power stations 
which will be able to develop 41,000,000 kw.-hours per year. 
is reached, and will be dark after the rotary has slipped into syn- ' This energy is to be distributed over the surrounding district, 
c hronism. d which includes the cities of Góttingen, Münden, Cassel and 

Jf we impress on the slip-rings of a self-starting rotary converteran Waldeck. ' 


n——————————— É——— Á——— c( 


THE ELECTRICIAN, APRIL 11, 1913. 


I————— —M———————M————————————MM—————————MMMMMMÁÁá 


13 


NEW CENTRAL POWER HOUSE IN THE POTTERIES. 


Since the incorporation of the four large boroughs and two 
urban districts in the Staffordshire Potteries area, namely, 
Burslem, Fenton, Hanley, Longton, Stoke and Tunstall, the uni- 
fication of the electricity supply systems has been in process of 
accomplishment. A public electricity service was commenced in 
Hanley in July, 1894, and this undertaking is, therefore, one 
of the oldest in the country. The supplies in Longton, Stoke 
and Burslem were commenced in 1901, 1904 and 1905 respec- 
tively, the three 
being in charge of independent Corporation electrical 
‘engineers, who were responsible for the work of extending the 
mains and plant as occasion demanded. After the incorpora- 
tion of these boroughs in 1910 it was felt the public electric 
service would be more economically and efficiently conducted 
by a system of interlinking the four existing stations as they 
had then been placed under the control of one engineer. The 
question of the engineer was settled in the summer of 1910 by 
the appointment of Mr. C. H. Yeaman (who had previously 
been the borough electrical engineer of the Hanley undertaking) 
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Fic. 1.—PLANS SHOWING THE ARRANGEMENTS OF THREE OF THE GENERATING STATIONS IN THE 
PoTTERIES IN WHICH (CONVERTER PLANT HAS BEEN INSTALLED. 


to the supreme command of the united systems. The problem 
then arose as to whether the old stations should be provided 
With extension plant, and so connected as to allow of an inter- 
change of supply ; the pressures are different and the distances 
considerable, while the business centres are quite separate, 


although the area is practically all built over; or whether an 


entirely new station, equipped with units of fairly large size, 
should be erected at some suitable point in the combined areas. 

er à considerable amount of discussion, the latter plan was 
decided upon, and Mr. Yeaman was instructed to carry out the 
Work of designing the station and obtaining and installing 1ts 
*qupment. 

In the space at our disposal we are unable to detail the his- 
tory of various developments which led up to the decision of 
the Committee in favour of a new station and the selection 
of Hanley as its site. The various peculiarities of. the 

lity, the load on the existing stations, the facilities for 


water for boiler feed and condensation, also for transport of 
coal both by water &nd road, and the prospective demand for 
energy for power and domestic purposes, have each and all been 
carefully taken into consideration by the engineer, and his 
decision to build a new station of the type now erected was 
ultimately sanctioned. The work has presented many difficul- 
ties and quite a number of knotty problems, but these seem only 


' to have increased the enthusiasm of Mr. Yeaman in facing the 


stations, and also that at Hanley,- 
' faction of himself and the joint Electricity Committee. 


task and attempting its accomplishment to the entire satis- 


. TRE OLD PLANTS. 

The equipment of the existing electricity stations at Burslem, 
Hanley, Longton and Stoke presents an interesting, not to say 
instructive, study in contrasts. This 
is made clear to a certain extent by 
the composite plan (Fig. 1). The 
Hanley station, dating back to the 
early days of public electricity . 
supply, contains two Ferranti en- 
gines with central flywheel disc 
alternators (of 300 kw. and 600 kw. 
capacity), and two Howden-West- 
inghouse high-speed direct-couplcd 
revolving field units (with a capa- 
city of 500 k.v.A. each). Occupying 
the centre of the engine room is an 
old Brush Falcon engine rope 
coupled to a Mordey alternator. 
This unit is in commission, although 
of no practical service to-dav, and 
should, we think, be preserved in 
the National Engineering Museum 
whenever it is established. We 
were not a little surprised to find 
running three Ferranti rectifiers, 
one of the early Portsmouth double 
commutator with central motor 
type, and the other two of the 
pattern finally developed by the 
Ferranti engineers. These machincs 
supply the local arc lighting and 
seemed to us to run perfectly. They 
have a standby, however, in an 
even more historic equipment com- 
prising two Brush arc lighters 
which are fixed in a corner of the 
condenser house. At Burslem there 
are three Howden-Dick, Kerr high- 
speed units (of capacities 100, 200 
and 350 kw. respectively), and a 
600 kw. Belliss-Siemens mixed pressure turbine. Stoke-upon- 
Trent station is equipped with Willans central valve 
engines and Dick, Kerr dynamos (two with a capacity 
of 150 kw. and two with a capacity of 250 kw.), and at 
Longton are Belliss-E.C.C. direct-coupled sets (consisting of 
two 150 kw. and one 300 kw). The gross steam plant capacity 
of these stations is: Stoke 800 kw., Burslem 1,250 kw., Hanley 
2,000 kw., Longton 600 kw., a total of 4,650 kw. Hanley gives 
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Stoke-on-Trent. 


entirely alternating single-phase supply at 100 periods, with 


sub-stations from which run two and three-wire distributors. 
In the other towns the three-wire direct-current distribution 
is laid down. Fig. 4. is a map of the area of supply. 


THE New Power House. 
In connection with the scheme for the new power house it 


. was decided to add to the existing steam stations by equipping 
them with suitable converting plant so that the additional load 
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could be taken from the new power house and so far as the | The layout of the new station is shown clearly in Figs. 2 and 3. 
larger existing works are of use in this respect, to admit of a | The land on which the buildings have been erected sloped down- 
general interchange of supply. For the new power house ' wards from the road in front of the boiler house to the canal, 
three-phase high-tension generation and transmission was | the fall being about 15 ft. The sectional elevation of the 
decided upon and the use of rotaries and motor converters in | buildings shows how this fall has been utilised to, provide 'a 
the sub-stations. We shall refer specifically to these machines basement in the engine room without the necessity for much 
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lia. 2.—Cross SE6TIONAL ELEVATION OF THE NEW Power HOUSE. 


in dealing with each of the stations in the various towns. We excavation. The buildings were placed in the rs Ji > 
may now turn to a consideration of the details of the new cen- | Borough Surveyor, whose architectural rad t ; Es 
tral power house, which immediately adjoins the old Hanley Solon, has evidently grasped the essentials of the case. ] * ps 
station. The Cauldon canal passes the sites of both stations, tradistinction to the Hanley station, on the adjoining sI ines 
and is available for condensing water, and also offers transport | position of the boiler and engine rooms has been in en 
facilities for coal. As a matter of fact, these are only taken boiler house windows in the new station facing due west. 
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Fio. 3.—PLAN oF New Power HoUsE. 


advantage of on occasions, the bulk of the coal being brought | These windows are long and wide, consequently the boiler 
to the stations by road from various collieries in the neighbour- | room is one of the best lighted in the building and remains well 
hood of or in the supply area. Fig. 5. shows the exterior of | lighted until sundown. Between the boiler house wall and the 
the new station. road is a space of 16 ft., which has been utilised for a coal 
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hopper into which the carts discharge, and from which the coal is 
elevated by a chain bucket conveyor to the hoppers over each 
hoiler. The elevator is also employed for the transport of the 


ash from below the furnaces. 


95 tons per hour, and is driven by an 8 H.P. motor. 
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Fic. 4.— MAP oF AREA OF SUPPLY. 
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The conveyor has a capacity of 


Doiler House.—The boiler house measures 85 ft. by 52 ft by 
34 ft. high and at present contains three Stirling water-tube 
boilers, each having a steaming capacity of 18,900 lb. per hour. 
The heating surface is 4,096 sq. ft., the grate area is 70 sq. ft., 
and the boiler pressure 180 to 200 lb. per sq. in. The boilers 


are of the Stirling Boiler Co.'s stan- 
dard manufacture. The grates are the 
chain pattern and are of a new type 
recently developed by the Underfeed 
Stoker Co. A sectional illustration 
of this grate is shown in Fig. 6. It 
consists of an endless grate of box- 
shaped firebars, these being mounted 
on chains, the links of which engage 
vith sprocket wheels, which are in 
turn rotated from a countershaft. The 
caps of the firebars are perforated or 
slotted for the passage of air into the 
fuel. The air supply enters through 
two rectangular boxes, one at each 
side of the stoker near the front end, 
and flows into the longitudinal box- 
shaped firebars as they move slowly 
by. The construction allows of the 
automatic variation of the quantity 
of air to the different parts of the fire 

, those at the front receiving the 
Rreatest, and those at the back, where 
the fire is, of course, thin, the smallest 
quantity. Suitable dampers are also 
Provided to control the supply of air 
to both the front and back of the 


stoker, 


draught 


de The grate is mounted on four wheels and can be with- 
wn from the furnace like any ordinary chain grate. The 
for the boilers is provided by two Sirocco fans, each 
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delivering 118 cubic ft. of air per minute. These fans are 
driven by both steam and electric power, the former being a 
vertical engine, chain connected to the fan shafts, and the 
latter two direct-current motors which can be directly coupled 
to the fans through claw clutches. | Alternating-current motors 
can take the place of the direct-current plant if desired. The 
flue gases are carried off by a pair of steel stacks, one for the 
single boiler and the other for the pair of boilers. These are 
built of riveted plate and rise 90 ft. above the boiler house floor 


Fig. 5.—ExTERIOR of New CENTRAL Power HOUSE. 


They are stayed together by latticed steel work at a point at 
a height of 74 ft. They are also steadied by galvanised steel 
cables. The boiler room will accommodate two additional 
boilers of the same capacity as those already installed. 
Immediately adjoining the boiler house is the pump house, 
in which is a Weir steam pump having a capacity of 6,000 gallons 
per hour, and also an electric centrifugal pump of similar capa- 
city. In the case of the latter both pump and motor were 
supplied by the British Westinghouse Co. A hot well is placed 
between the back of the boilers and the wall separating the 
boiler room from the engine room, as will be seen in the plan. 
Water is drawn from the Cauldon canal and before passing up 
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F 1G. 6.—SECTION THROUGH TRAVELLING GRATE. 


the pipes to the pumps the impurities are removed by a 
revolving filtering screen, built by Brackett &Co., Leeds. 


(To be concluded.) 
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THE METHODS OF SUBMARINE CABLE SIGNALLING. 


BY-H. W. MALCOLM, D.SC. 


Summary.—To provide a quantitative test of the relative merits of 
different methods of signalling in submarine cables, a standard word is 
supposed sent through a representative cable, and its shape as received is 
calculated. The methods of signalling considered are (a) siphon recorder 
code, (^) ordinary Morse code, (¢) the Gott form of Morse, and (d) the 
Picard form of Morse. The shape of the received word is illustrated 
graphically, and the effect of various modifications in the sending con- 

: ditions is discussed. 


INTRODUCTION. 


Much interest has been awakened by the announcement of 
an important invention by Mr. John Gott, of the Commercial 
Cable Company. The object of the invention is to facilitate 
through working, in which the offices at the ends of a chain of 
communications are put in electrical connection, thus obviating 
the loss of time and the risk of error which are entailed when 
messages are received and retransmitted at intermediate 
stations. 

“Tf two submarine cables of equal lengths and of the same type 
are connected in series they behave as a single cable, the KRIP 
of which is four times that of either component, and therefore 
the speed of the combination, or the words which can be 
transmitted in a given time. is only one quarter that of one of 
the shorter cables. If, now. a perfect relay were inserted at the 
junction to repeat or retransmit the messages automaticallv, 
the combination could be worked with the speed 


of either of its components, but owing to the 8 
manner in which the signals spread out, and " 
are rounded off in transmission, it is not easy to 
ensure that a relay shall work with certainty 6 
at the end of a long cable when the speed of 5 
sending is more than a moderate one. Án in- x 
stance of such through working is afforded by — 7 4 
the cables along the West Coast of South — à 8 
America, which are linkcd up on the Muirhead $ J 
system, so that at certain times New York is — & 
placcd in direct communication with Buenos — $ 

= 


Ayres through four relays. 
In order to test the merits of any proposal of 


modifications in the form of transmission, perhaps -1 
the best way to proceed is as follows : A typical -2 
word is supposed sent through a representative E 


cable in the proposed conditions, and the form 
of the word on reception is calculated. The 
conditions are then varied, and the new shape 
of the word is obtained. This method, whereby 
the complex shape of the word is synthesised 
out of the elementary arrival curves, has been 
developed by the present writer.* It presup- 
poses a knowledge of the elementary arrival 
curve or fundamental transient, which can be found by means | 
of a general theorem. 

In what follows the San Francisco- Honolulu cable is taken 
as an example, as the data regarding it have already been 
tabulated. Should another type of cable be preferred, rules 
for conversion t allow this to be done. As forming a typical 
word the letters SO are chosen—three dots followed by three 
dashes— because they show the cumulative effect of two sets of 
three similar signals in succession, with a change midway from 
the one kind of signal to the other. 

Sine-wave transmission does not come within the restricted 
scope of this article. 


OHMS. 


ELEMENTARY ARRIVAL CURVE. 


Suppose that the cable is worked simplex with sending and 
receiving condensers, each equal to one-tenth part of the cable 


end with the positive pole of the batterv, is given in Fig. 1 
curve A. The current rises to a maximum in 0-53 second and 
then declines slowly to zero, after which both condensers are 
fully charged, and the cable forms a connecting link between 
them, and is charged to one-twelfth the potential of the battery. 

Now, suppose that at the end of a contact lasting 0-08 
second the cable is put to earth at the sending end. This may 
be regarded as equivalent to the insertion of an equal negative 
E.M.F. (— E) to neutralise the first (+E) at the end of 0-08 
second. The arrival curve for this second E.M.F., taken alone, 
would be similar to curve A in Fig. 1, but displaced to the 
right through 0-08 second. as is curve A’, and drawn down- 
wards. The combined effect of the two operations may be 
obtained by adding algebraically the arrival curves which they 
produce—1.e., by subtracting the ordinates of curve A’ from 
those of curve A. Curve B is obtained in this way. It reaches 
its maximum in 0-29 second, and becomes negative at 0-58 
second, after which it approaches zero very slowly. 

Curve C, Fig. 1, s obtained in a similar manner, contact 
lasting in this case for 0-02 second, and the turning value 1s 
reached in 0-26 second. For clearness the ordinates of curve 
(" are drawn to 10 times the scale of those of curve C, as 
though the voltage of the sending battery were increased 
tenfold, or receiving apparatus of 10 times the sensitivity were 
used, to compensate for the decrease in current arising from 
the shortness of contact. 

In like manner the effect of any succession of signals may be 
svnthesised.* 
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Fic. 1.— ARRIVAL CURRENT, SAN FRANCISCO-HONOLULU CABLE, WITH SENDING 

AND RECEIVING CONDENSERS, K,= K,— K//10. 
KI =. 874-6 MFDS. 
Curve A—Single prolonged contact. Curve A’—Single prolonged contact beginning at time 


0°08 second. Curve B.—Dot signal lasting 0°08 second. Curve C—Dot signal lasting 002 second. 
Curve C’ is curve C with the ordinates multiplied by 10. 


2,976 v. MS. Rl=4,975 


KRIi?.-4-352 SECONDS. 


If f(t) denote the elementary arrival curve A, then f(t— d!) 
will denote curve A’, when the time of contact dt is very small, 
and f(t)—f(t—dt) will represent the combined curve, as in B 
or C, for the very short period of contact dt. Now, /(t— dt) 
may be written /(f) — dt . f (t). on expansion by Taylor's theorem, 
neglecting higher orders of infinitesimals than the first. Hence 
f(t) — t- d) — dt . (t), which is the expression for a signal of 
very slight duration, the ordinatcs of which are, therefore, 
obtained by multiplying the first differential or slope /'(/) of 
the elementary arrival curve /(t) by the length of contact dt. 

No advantage can result from diminishing the period of con- 
tact beyond a certain amount, as the only effect is to decrease the 
height of the signal without affecting its shape. 


SIPHON RECORDER CODE. 
In the siphon recorder code, dots and dashes are of equat 


capacity. The shape of the arrival curve of current in these | length, and a dash is distinguished from a dot by its being of 
circumstances, for a single prolonged contact at the sending | opposite polarity. This is represented diagrammatically in 
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* * The Theory of the Submarine Telegraph Cable," THE ELECTRICIAN, 
March 8, 1912, p. 876, et seq. 
t“ Theory,” Sept. 20, 1912, p. 981. 


Fig. 2 by the dotted rectangular line A. The letter S is sup- 
posed to be formed by three contacts, each lasting 0-08 


* For further examples, see ‘‘ Theory,” p. 982, Sept.. 20, 1912. 
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gecond, with the positive pole of the battery, and the letter O 
by three contacts for the same length of time with the negative 
pole. The space between dots and dashes is also 0-08 second, 
and between the two letters 0-08 x 3—0-24 second.* 

The resultant effect at the receiving end 1s shown in curve A. 
Just as the effect of the first dot is beginning to subside, the 
second one makes its appearance, running like a wave on top 
of the first, closely followed by the third. 1f no further signals 
were made the current would pass through zero and become 
negative, afterwards slowly declining to zero. But on the 
arrival of the first dash there is superimposed an additional 
negative current, and the same proccss is repeated as before, 
but in the opposite direction. 

In actual practice these curves would be modified to some 
extent by various factors, such as the inertia of the siphon 
recorder, and the influence of the inductance shunt ; they should 
not, therefore, be used for other than comparative purposcs, 
unless these influences-are taken into account. 

The current in curve A, Fig. 2, starts up exactly as in 
curve A, Fig. 1, and if a train of dots were sent the current 
would settle down into a state of steady oscillation about the 
zero line, the amplitude of the oscillations depending on the 
frequency with which the dots were sent.f 

Suppose that the sending battery has an E.M.F. of 50 volts. 
Then the ordinates in Fig. 2, which represent microamperes per 
volt, must be multiplied by 50. Again, let the relay through 
which the received current passes be of such a sensitivity that 
50 microamperes are required to actuate it. Then when the 
current curve A reaches the height of unit ordinate in Fig. 2, 
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Fio. 2.--FogM oN ARRIVAL or LETTERS SU. 
— 0-08 SECOND. 
Curve B—Ordinary Morse code. 
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LENGTH OF ELEMENT 


Curve A—Siphon recorder code. 


which it does at 0-19 second, the relay will be actuated, and will 
continue to retransmit into the second cable until the current 
decreascs to 50 microamperes again, which it docs not do until 
time 0:73 second. The three dots of the N would be sent into 
the second cable as a very long dot, and, similarly, the three 
dashes would be retransmitted as a very long dash. 

A relay of fixed zero is here understood. One with a vari- 
able zero, or one provided with a local correction circuit, would 
follow the general shape of the curve and be actuated only by 
the ripples, behaving like the inertia governor fitted to marine 
engines to prevent racing. 


ORDINARY MORSE Cope. 


In the Morse code the three dashes are represented by the 
dotted line B in Fig. 2, as contacts made with the same pole of 
the battery, and lasting for three times as long as a dot. The 
shape of the current-arrival curve is given in curve B, Fig. 2. 
It coincides until nearly 0-72 second with curve A for the siphon 
recorder code. 

The shape of the dashes is well marked, as might naturally 

expected, since they may be looked upon as dəts sent so 
slowly that the signals have time to form. | 

The siphon recorder message is completely sent, and the 
cable is ready to receive a fresh one, in time 1-04+0-24 (space 
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: E. Raymond. Barker, '' Electrical Review," Nov. 22, 1901. 
t” Theory,” April 5, 1912, p. 1049. 
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before next letter) — 1-28 second, whereas the same message in 
Morse occupies 1:52 4-0-24 — 1:76 second. ° 

With a fixed zero instrument actuated by 50 microamperes, 
curve B would be retransmitted as two long dashes. The use 
of the siphon recorder code, it is clear, has the advantage over 
the Morse code that the current passcs through zero between 
the two letters. The change from the one letter to the other in 
curve A is strongly marked, while with faster sending the dip 
between the two letters in curve B would disappear and the 
recelved signal would be retransmitted as one long dash. 

In high-speed working the siphon recorder clerk finds SS 
difficult, whereas NO is easy to recognise, because of the way in 
which the current crosses the zero line midway between the 
two letters. 

The letters of the alphabet, as is well known, may be divided 
into two classcs, cross letters such as c (dash dot dash dot) and 
non-cross letters such as A (four dots). Non-cross letters are 
difficult to read, while cross letters are easy, and the speed of 
transmission is limited by the degree of legibility of the non- 
cross letters alone.* 

Now, the Morse code has no cross letters, and for this reason, 
as well as that the dashes require more time than the dots, Morse 
transmission is slower than siphon recorder transmission on 
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Fic. 3.—Fomnw on ARRIVAL OF LETTERS SO, vsiNaG Gott METHOD. 
LENGTH OF ELEMENT==0-08 SECOND. 


Curve A--—As shown on siphon recorder. Curve B—As shown on Morse inker. 


long cables. But if messages are to be sent through a junction 
of cable and land lines—on which the Morse code is exclusively 
employed—the same code must be used on the cable also. 

It may seem accordingly but a short step to modify the 
Morse code by making the even contacts of negative polarity, 
so that the received current may pass to and fro across the zero 
line, as though a succession of cross letters were being sent in the 


siphon recorder code. 


THE Gorr Form or MORSE. 


This is the principle of what will be referred to as the Gott 
method, for the purposes of this article, without prejudice to 
the claims of other inventors.f In Fig. 3, the letters SO 
are supposed sent in this way. The apparatus by which the 
reversals of current are brought about may take a variety 
of forms, and is of subsidiary importance compared with the 
principle involved. At the receiving end a non-polarised relay 
or its suspended-coil equivalent, in which the two contacts are 
joined together, may be used, actuating a Morse inker, which 
will write down the message, Fig. 3, B, without respect to sign 
of current, as though it were couched in ordinary Morsc. 
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* See the Discussion on “ The Sine Wave Transmitter," A. C. Crehore 
and G. O. Squier, Am.L E. E., XVII., 1900, p. 385. | 

t See A. Fraser, THE ErECTRICIAN, LXX., 1913, p. 1018; P. O'Neil, 
‘ Electrical Review," LXXII., 1913, p. 377 ;^ C. Bright, “ Submarine 
Telegraphs," 1898, p. 676, 
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Fig. 3 should be compared with Fig. 2. With a relay of the 
same sensitivity (50 microamperes) the message 18 now quite 
legible (Fig. 3. B). The dashes come through better than the 
dots, as they have more time to form. The second dot is 
rather short, and may be crowded out. The space between 
dashes is very short, but quite enough to enable them to be 
read, and the space between the letters i3 not much greater 
than between dot and dot. 


Tug Picarp FORM or Morse. 


In an interesting article on the Gott method* Mr. E. 
Raymond- Barker recalls to notice a method of signalling which 
appears to have escaped the attention it deserves. Originally 
introduced to enable Baudot working to be carried out on the 
Marseilles-Algiers cable (900 km.), which was accomplished 
with great success between Paris and Algiers, the principle 
was Intended bv its inventor to be applied to submarine cables 
of greater length. 

In this method the cable is normally free at tlie sending end. 
A dot is sent by making contact for an instant with the positive 
pole of the batterv, closely followed, after an interval of 
insulation, by a contact of the same length with the negative 
pole. A dash is distinguished by having its two contacts 
further apart. There is thus a regular alternation of equal 
contacts of opposite sign, cis represented imperfectly by the 
dotted rectangular line in Fig. 5.7 

When contact is made with the battery the cable begins to 
charge up, and current begins to flow out at the receiving end. 
If the cable were then earthed at the sending end, current 
would flow out at both ends of the cable. But when the cable 
is freed at the sending end, current can flow out only at the 
receiving end. 

The case of a cable insulated at the sending end is a new one, 
and requires separate treatment. 

(To he concluded.) 


ASSOCIATION OF CONSULTING ENGINEERS. 


The report of the Committee of the Association of Consulting 
Engineers for the year ended December 31, 1912, has been 
issued, and contains a short historical account of the develop- 
ment and formation of the Association, together with a 
definition of the term " consulting engineer," the qualifications 
necessary for a candidate for membership and the duties of a 
consulting engineer, The report then continues : — 

[t is of interest to compare the English Association with similar associa- 
tions which have been formed abroad, and the attention of the members 
is drawn to a very interesting Paper recently read by Herr Kurt Perlewitz 
before a meeting of Verein. Beratender. Ingenieure (Association of Con- 
sulting Engineers) in Berlin, In this Paper the author describes generally 
the aims and objects of the various Associations of consulting engineers, 
and gives some historical notes on their formation, The oldest is the 
German. Association, founded in 1903, as a society limited to electrical 
envineers, [n 1911 its scope was extended to cover all. branches of 
engineering. as the English one does, and it now has a membership of 45. 
Similar societies were formed in Demark in 1904, in Austria in 1905. in the 
United States in 1905, in Holland in 1910, in Sweden in 1910, the Pacitic 
Association in America in 1912, and in Switzerland this vear. dt is 
interesting to note that an immediate cause of the formation of several of 
the Associations was the great loss and expense caused to manufacturing 
and contracting firms, and thus indirectly to the publie, through the 
waste occasioned by each firm tendering having to draw up its own 
scheme and prepare detailed specifications for the work, instead of being 
able to tender to à definite specifieation drawn up by one independent 
expert. The committee take this opportunity to record their apprecia- 
tion of the letter of congratulation on the formation of the English 
Association reccived from Dr. Blochmann, President of the German 
Association, and to thank Herr Perlewitz for so kindly forwarding copies 
of bis Paper. Shanks are also due to the American Association for 
courteously sending a copy of their annual report, constitution and by- 
laws, code of ethies and schedule of fees. As these two latter documents 
are of peculiar interest to English consulting engineers, some extracts 


* '* Elcetrical Review," February 28, 1913. 

+ This form is the one of which a description is given by A. Tobler, 
'* Journ. Télég..” December, 1903. In another arrangement, described 
by A. Carletti, “ Journ. Téléz.," XXX., 1906, p. 270, and devised for 
Huzhes working, the apparatus used is the same as in the Gott system, 
with transformer, but Picard preferred to insulate the back stop of the 
sending key. 


from them are appended to this report. At the request of the secretary 
of the newly formed. association in Switzerland, copies of the articles of 
association have been forwarded to him, and he has kindly promised in 
return copies of any publications issued by his society. 

International Conqgress.— A communication has been received from the 
Belgium Association of Consulting Engineers stating that in conjunction 
with the French Association they propose to organise an International 
Congress of Consulting Engincers and Engineering Experts on the occa. 
sion of the Exhibition of Ghent, and inviting the co-operation of the 
English Association, ‘The committee trust that it may be possible to 
arrange for representatives to attend the congress and take part in the 
deliberations which have for their object the formation of Associationg 
of Consulting Engineers in all countries, the consideration of the rules 
governing such bodies and the creation of an International Federation of 
Associations of Consulting Engineers, 

Membership.-—Having regard to the small proportion of members of 
the general engineering societies who devote themselves purely to con. 
sulting work, the committee are gratitied to find that up to the present 
between 80 and 90 eligible candidates have applied for membership, and 
been duly elected, thus making the English Association the largest of such 
societies, 

Com petitions,—In September last the attention of the Committee was 
called to the conditions of a sewage competition. advertised. by a rural 
district council in England. The committee. were of opinion that the 
conditions were extremely unsatisfactory, and a letter was addressed to 
the clerk of the council drawing his attention to the paragraph in a recent 
report of the Local Government. Board dealing with the undesirability of 
such competitions, and a letter was also sent to the Local Government 
Board on the matter. Similar action was taken in the case of a rural 
district council in Ireland. 

Standard Conditions of Contract- Consideration has. been given. to 
certain standard conditions of contract prepared by the British Electrical 
and Allied Manufacturers’ Association, which that body wishes to see 
adopted in all specifications to which their members tender. The 
opinion of the committee is that it is not possible to frame one set of con- 
ditions applicable to all contracts, and that it must be left to the inde- 
pendent judgment of individual engineers and their legal advisers to 
decide what conditions are best suited to any particular contract, 

Election of New Member of Committee,—- Mr, Patehell having drawn the 
attention of the committee to the fact that he was no longer eligible for 
membership, the committee with great regret accepted his resignation. 
Mr. Patehell did good work in the formation of the Association, and the 
committee are sorry to lose his help. Under Article 62 of the articles 
of association the committee have elected. Mr. A. A. Campbell Swinton 
to fill the vacancy thus caused, 

Scale of Fes —.A number of requests have been received that the 
committee would draw up a scale of professional fees for the use of 
members, corresponding to that issued by the Roval Institute of British 
Architects, ‘The matter is an exceedingly dithcult one, owing to the fact 
that the association includes members of varving experience practising in 
many different branches and under widely ditfering conditions, After 
long and careful consideration the committee are of opinion that it would 
not be advisable to attempt to stereotype rates of remuneration, but have 
decided to print and issue ©“ Rules Governing the Professional Practice of 
Members of the Association of Consulting Engineers ? dealing broadly 
with the lines on which members carry on their profession, 1t is recog- 
nised that there is a growing need on the part of the public for inde- 
pendent advice in the many engineering matters affecting modern life, 
but that the services of a consulting engineer are not required sufticiently 
often by most people to cause them to be familiar with the proper channels 
through which to procure such advice. Ht is hoped that the publication 
in question will prove of considerable assistance to members by enabling 
them to put before chents in a clear, and at the same time authoritative 
manner, the rules observed by them in their profession and regulating 
their relations with their clients. 

Appointment of Government and Municipal Officials as Consulting 
Engineers. —A subject of great interest to consulting engineers was 
recently raised in the House of Commons when the First. Lord of the 
Admiralty was asked whether the services of the chief electrical cngincer 
had been lent to the Leeds Corporation, and, if so, why his services could be 
spared in view of the statement recently made that the Admiralty could 
not spare their statf to undertake the erection of wireless stations, Mr. 
Churchill. in his reply, stated that the services of Mr. Wordingham had 
not been lent to the Leeds Corporation, but that he had accepted an 
invitation unofficially to give an opinion on certain. points connected 
with their electrical undertaking, on which the advice of an impartial 
expert was desired. He stated, further, that the acceptance by a servant 
of the Crown of employ ment such as this, which did not interfere with the 
performance of his official duties, was not actually prohibited by the 
regulations, The position of scientifie experts in the service of the State 
presented special features, and he saw no reason to interfere with the 
agreement made in this particular case, but at the same time he had 
given instructions that in future the consent of the head of the depart- 
ment must be obtained by an officer before undertaking any services of 
that character. In their issue of February 21, 1913. THE ELECTRICIAN 
put very concisely some of the objections to the practice of allowing per- 
manent oflicials to undertake work of this kind in the following words : 
'* [n calling attention to this matter it will be understood that we have no 
complaint to make against Mr. Wordingham personally, for whom we 
have onlv the highest regard. It must be admitted, however, that if 
the Admiralty allow their engineers to carry on work of this kind it 
amounts to very unfair competition with consulting engineers who are 
not favoured with Government appointments. The reply of Mr. Churchill 
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would make it appear almost as though impartial experts were not to be | bined with this a double-pole main switch under the control of the 

found in the ranks of consulting engineers. We do not suppose that any | consumer. One lead is also looped out into the meter between the 

slur was intended, and certainly none is deserved. It may be said that | fuses and the main switch. 

the services of a etter man can im obtained at smaller salary if bo in | As will be seen from the description given below of tho Murray 
ow ; ; i en ease: ; i á 

should be in R Polin to pay adequately, and there should be no lack of house-serv ice switch fuse, the practice in the e dis B 

work, and if, indeed, there is no lack of work, private practice cannot be what different and supplies some interesting points for the considera- 

an advantage to the department. A similar privilege is allowed by the | tion of our readers. Messrs. A. Reyrolle inform us that it is the 

London County Council, only in this case any fees earned go to the | stendard design of the Edison supply companies. 

Council, so that consulting engineers are faced with competition by a public The accompanying photographs end diagram show clearly the 

essentiel festures of the epp-retus, though ettention may be called 


‘body! Naturally this sort of thing places the private consultant at a 
great disadvantage, as he cannot carry out work at such low fees, having | to the specie] terminals which ere provided so thet the meter cen 


to maintain his own office and staff for the purpose. It should be 
realised that it will not encourage independent men of high ability to 
engage in consulting work if they are to be subjected to the competition 
of those who are in Government and municipal employ. The only 
result of so doing will be to reduce the standard to which consulting engi- 
neers work. This has been found to be the case in other countries, 
where the vocation of consulting engineer has become associated in a 
very undesirable way with contracting and manufacturing work." 
Whilst the committee recognise that there are occasions when it is in the 
public interest that officials having special knowledge should give evi- 
dence before Parliamentary and other authorities, it is obvious that to 
allow them to undertake work for outside authorities and private clients 
which, as in this case, necessitates visits to distant towns and the perusal 
and consideration of lengthy reports, proposals and plans, must occupy a 
considerable amount oí their time and reduce their efficiency as public 
servants, for which they are primarily remunerated. 

Taxing of Engineers! Fees.—Onc or two cases have been brought before 
the committee where solicitors or agents have refused to pay the engi- 
neers' fees on the grounds that they exceed the amount allowed by taxa- 
tion. It cannot be too widely known that the decision of a taxing 
master is only as between party and party, and that he has no authority 
to say what the parties shall pav their engineering advisers. The ques- 
tion of the right to tax engineers’ fees was carried to the Court of Appeal 
by Mr. Hawksley and the Jate Sir Georgo Bruce and Mr. James Man- 
sergh in 1904 in the case of Llandrindod Wells Water Company v. 
Hawksley and Others. ‘The result cannot be better summed up than in 
the reply of the Master of the Rolls to the following case put by counsel : 
“ Take the case of an eminent doctor who has been engaged to attend a 
trial and paid 25 guineas a day and the taxing master, between the parties, 
knocks that down to 15 guineas, Is the doctor bound by that ? “° The 
reply of the Master of the Rolls was : '' Certainly not.” 

Reporis.—Consideration has been given to the best method of keeping 
the general body of members in touch with the work of the committee 
and with each other, and it is proposed to issue from time to time reports 
which, in addition to giving an account of the work of the committee, will 
deal with the subjects of mutual interest to members and the public at 
large, and will thus serve to make the views of consulting engincers known 
to public bodies and others. The committee hope that members will 
assist by reporting to the committee any matters of interest to members 
and also cases in which it is felt that the association can be of assistance. 


~ 


—— Fic. 2.— METER AND FUSES INSTALLED. 


be tested without removing it or disconnecting the consumer's supply. 
As will be seen, apart from this. the switch consists of a massive 
porcelain base’ into which the necessary terminals ere recessed. 
When installed this base is secured to » wooden board. In the two- 
wire service pattern of apperetus the fuscholder consists of a semi- 
circuler porcelain carrier with two recessed projections in which tho 
cartridge fuses are pushed «nd meke contact in clip connections. A 
smell hole at the top of the epperetus enebles a spent fuse to be easily 
removed by means of @ piece of bress wire. The fuse holder has 
terminels which engège with cli»: in recesses of the porcelain b'ock, 
while & brass handle enables the holder to be pulled out when neces- 
sary. The fuses cen thus be replzced without eny 
"live " connections being touched. — Provision is 
made for sealing the fuses with è porcelein or 
metal seal, which is also è Murrey petent. 

Fig. 1 shows 2 Murrey switch fuse complete. 
Fig. 2 is 2 meter and fuse block es installed on a 
consumer's premises, the fuse holder being shown 
withdrawn. The spring clips visible 2re for tho 
insertion of the meter-testing plug. the effect of 
which is to enable the meter to be pleced in 
series with an artificiel losd, a stenderd meter : 
and the supply, whilst the consumer's load is Fic. 3 
by-passed clear of the meter. Fig. 3 shows the — yrenaay SEaL. 
principle of one of the secls. It will be seen that 
the fuse differs from stenderd prectico in this country (1) in 
thet the fuses are of the czrtridge type, (2) no iron castings are 
employed, (3) seals are of porcelain instead of lead, (4) there is a 
meter-testing device for testing meter in situ instead of removing 
meter to test room, (5) the plug fuses are made so that when plugged 
in different countries. Taking the question of house-service fusos | in, in the reverse position, they disconnect the supply end they can 
and switches as an example, in this country it is usual to provide a | be sealed in this position. The apparatus should certainly: offer 
strong and adequately sealed box carrying the main fuses and com- ! distinct aspects of novelty to supply engineers in this country. 


THE MURRAY HOUSE-SERVICE FUSE. 


The infinite variety of we ys in which the same thing may be equally 
well done is illustrated again end again in electrical engireering 
preetice. This verietv is perhaps most strikingly exhibited when 


> 1 b P - j 


bis] 


Tm————— - 


> 3 


Fic. 1.—Murray SwrirCH FUSE. 


We come to compare the methods employed for doing the same thing 
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ELECTRICAL PLANT ON WARSHIPS. 


The conditions under which electrical plant is emploved 
may be roughly divided into three classes. The first of 
these includes places where the atmospheric or other 
conditions present impose no particular difficulties on 
the designer of the plant, and where, in addition. the 
plant is looked after by a personnel accustomed to the 
upkeep and repair of electrical apparatus. The second 
class includes places where the atmospheric or other con- 
ditions present require that special precautions should be 
taken by the designer to render his work immune from 
breakdown on this account, but where, again, the plant is 
looked after bv a skilled) personnel. The third class 
includes places where the conditions present also necessitate 
that special precautions. should be taken, and further 
require that these precautions shall be accompanied. by 
others, which are necessitated by the fact that the personnel 
available for supervising the plant is unskilled in electrical 
work. 

Examples of the first of these classes are many and will 
immediately occur to our readers. An example of the 
second class is to be found in mines, where, although the 
atmospheric conditions require that special precautions 
shall be taken in the design of the electrical plant, and the 
treatment this plant receives is often not of the best, vet the 
equipment is inspected and kept in repair bv a skilled 
electrical staff. To turn out apparatus for this purpose 
is not, therefore, a matter of anv great difficulty to the 
modern electrical manufacturer. The outstanding example 
of the third of our categories is to be found on board ship, 
where, although the conditions present are no less severe 
than in many places on land, vet the staff available for 
the work is often possessed of no great knowledge of 
electrical plant, and adds algebraically to this lack a 
pleasing nonchalance and a belief in. brute force which, 
while no doubt endearing in the abstract to a maritime 
nation, is not without its drawbacks in this particular case. 

We must here pause to remark that we intend no slur 
on the many skilled officers at present in charge of the elec- 
trical installations on board the ships of the Navv and the 
vessels of the merchant service; but thev know as well as 
we that the difficulties of their work are enhanced bv a lack 
of staff sufficiently skilled to carrv out the repairs and 
maintenance necessarv on so large an electrical svstem as 
that on board a modern warship or liner. 

These statements with regard to staff applv more par- 
ticularly to the Navy, the problem on board a liner being 
much more simple, as special men can b? borne with a view 
to carrying out specific duties connected with the elec- 
trical plant. On the other hand, this does not seem to be 
possible in the Navy, tor although an officer, with petty 
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officers under him, is specially detailed for this work, it is 
only as a part of multifarious duties, and he has to rely 
mainly on unskilled assistance. This in itself would be bad 
enough, but matters are made worse by the fact that the 
same men are not always available for this work ; so not 
only is the assistance unskilled, but it stands a very good 
chance of remaining so throughout a ship's commission, at 
the end of which time the whole ship's company undergo a 
re-shuffling, and will probably never m>et as a body again. 

Now, it is scarcely to be expected that the Admiraltv 
will alter the present system of manning just for the benefit 
of the electrical plant, and it is, therefore, necessary to 
adopt the alternative method of making the electrical plant 
fit in as far as possible with the naval system. Mr. A. P. 
Pyne, in a Paper recently read before the Newcastle 
Section of the Institution of Electrical Engineers, gives a 
number of interesting details of how this is being done. To 
readers who are connected with electrical engineering under 
less trying conditions many of the precautions laid down 
in this Paper as being necessarv will doubtless appear rather 
childish. The plant isn’t going to be looked after by 
children, they will say; but we can assure them that it is 
going to be looked after by sailors, which is, after all, much 
the same thing, and, at any rate, goes far to explain all that 
Mr. Pyne says about standardisation, wiring, switchgear, 
accessibility, simplicity and suitability. 

On the other hand, it must not be forgotten that, from a 
purely electrical point of view, there are many conditions 
which must be fulfilled by the plant which are not likely 
to be met with on land. The example of the trunk hoist of 
a heavy gun turret is a case in point. The motor has to 
accelerate to full speed in 21 seconds, slow down to rest and 
again accelerate to full speed, and come to rest, the whole 
operation from the first start taking place in from six to 
seven seconds, and the lift being about 30 ft. Besides this, 
the necessity of providing various sensitive interlocking 
arrangements has led to the adoption of equipment specially 
designed for the purpose. 

It will, therefore, be seen, both owing to the human and 
material conditions present, that the design of electrical 
plant for use on warships is surrounded with difficulties of a 
special nature, and it is therefore important that every care 
should be taken to manufacture equipment suitable for the 
purpose. If this is done we feel sure that the somewhat 
pessimistic view taken by Mr. Pyne of the progress at 
present being made on board ship with electrical apparatus 
will soon prove to be an incorrect one. 
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(Copiss of the undermention:d works can be had from THE FL EcrTPRICIAN Oces, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 


Tas Heat Treatment of Tool Steel. By Harry BREARLZY. (Loadon, 
911:, Longmans, Green & Co.) Pp. xvii.+160. — 105. 6d. net. 

Within recent years the study of the heat treatment of steel 
has received a large amount of attention at the hands of metal- 
lurpists, not only in this country but also in America and on the 
Montinent. Most of the published researches, however, deal 
with the subject from a theoretical and highly specialised point 
of view which renders them intelligible with difficulty to the 


practical man, and it is seldom that one finds any publication 
by one who is so competent to deal with the theoretical and 
practical aspects of the question as the author of this little book. 

The author states that the book is written for the guidance 
of the trained artisan, foreman, merchant and manufacturers' 
representative, but there is no doubt that 1t will be deservedly 
appreciated by a much larger class of readers. 

While carefully avoiding abstruse theories, the author ex- 
plains in a clear and simple manner the changes that occur in 
steel during the process of annealing, hardening, tempering, &c., 
and the changes in structure are illustrated bv a series of well- 
chosen photomicrographs. The special methods adopted in 
the hardening of typical tools and the defects commonly found 
in such tools are then considered, and the chapters dealing with 
these subjects are of special interest as they represent the results 
of many years’ practical experience. A chapter is devoted to 
pyrometry, and, in addition to describing the various forms of 
pyrometers suitable for works purposes, the author gives some 
very sound advice on their proper employment in works prac- 
tice. * It is nearly always a mistake," he says, “to instal a 
pyrometer in opposition to a man ; to fasten it into the furnace 
and enforce its indications willy-nilly is the least profitable use 
to make of it." 

The subject of case hardening is considered and there 18 also 
à chapter on alloy steels. The latter is verv short, but the 
author is perhaps wise 1n not attempting to deal with such a 
complex subject in so small a volume. F. W.H. 
Wireless Telegraphy and Telephony. By W. J. Wurrr.. (London, 

1912: Whittaker & Co.) Pp. 202. 2s. 6d. net. 

As a brief history in everyday language of the progress of 
wireless telegraphy up to about three or four vears ago, this 
book is undoubtedly interesting. Pains are taken to illustrate 
the earlier attempts of Morse, Edison, Preece and others, and 
the work of Hertz and its results are carefully described. 

When, however, one sees the date (September, 1912) of the 
preface to the second edition one is somewhat surprised at 
certain very notable omissions. Thus it is strange to find 
rotary spark gaps mentioned only in the final chapters and not 
in the description of the Marconi svstem. Crystal, electro- 
lvtic and valve detectors are ignored, the question of sharp or 
flat tuning in receiving sets receives httle or no attention, nor 
is much stress laid on the ever-increasing problem of inter- 
ference. The question of directivity is hard!y touched upon ; 
the advantages or disadvantages. of various shapes of aerials is 
not discussed, and no reference is made to the Bellini Tosi 
aerial. Poulsen’s system is also left out in the cold. A general 
description of the Marconi system is given, but it seems curious 
to see primary batteries shown as the source of power. The 
treatment of coupling, and the description of an attempted 
svstem of multiplex working is good. The de Forest and 
Fessenden systems are also described with care. The chapter 
on wireless telephony explains the de Forest system, but savs 
nothing of the Poulsen are. The book is otherwise good but 
elementarv. A. H.S. 
A New System for Preventing Collisions at Sea. By Sir HrramS. 

Maxim. (London, 1912: Cassell & Co.) Pp. xv.-+47. 

In this interesting pamphlet, which owes its origin to the 
terrible fate of the “ Titanic,” the author first vives an account of 
the different varieties of bat and discusses the reasons why this 
animal is able to avoid obstructions in flight without depend- 
ing upon its eyes. That this is so appears to have been proved 
bv experiments in which bats have been blinded and vet were 
able to avoid obstructions with the same ease as before. Other 
senses also do not seem to be used for this purpose. The 
conclusion is reached, though we do not think it is very con- 
clusive, that the waves given out by the wings are reflected back 
by the objects and are perceived by a sensitive network of nerves 
upon the wing or face. Thisthe author terms a sixth sense, and 
he proposes to apply a corresponding sense to ships. The 
method suggested 1s the use of a powerful steam svren worked 
at such a low rate as to give sound waves below the range of 
musical sound. It is assumed that the vibration thus pro- 
duced will not come within the range-of the human ear, that 
they will be reflected from. objects such (as icebergs, and that 
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the reflected waves can be received by a diaphragm: also 
mounted on the steamer, The vibrations of the diaphragm 
would cause electric bells to ring or would produce a graphical 
record on a moving strip of paper. 

There seem, however, to be some weak points in the suggested 
method. Firstly, the author does not appear to have con- 
structed any such apparatus, and it seems rash to rush into 
print, of a sensational popular kind, without having done so. 
Some actual results would have been much more convincing. 
Secondly, it seems to be assumcd that because the vibrations 
are below the pitch of a musical note nothing will be heard by 
those near the source of sound. There is here a confusion 
between sound and light. What happens in sound 1f the pitch 
is sufficiently lowered is that the ear hears the individual im- 
pulses and a musical note no longer results. It does not hear 
nothing. Considering that the svren would be fitted with a 
3in. high-pressure steam pipe we can scarcely think that 
those in its immediate vicinity would hear nothing ; in fact, 
we should expect the result to be so disagreeable as to render the 
method unfeasible even if practicable otherwise. 

Edited 
Vol. I. 


Uppenborn's Deutscher Kalender fur Elektrotechniker. 
by G. DETTMAR. (Munich : R. Oldenbourg.) In two volumes. 
Pp. xit. 2: 624 and Diary ; Vol. IL. vii.--347.. M. 5. 

A pocket-book of this kind, that is, the proper kind, is one of 
the few things that does not show signs of age. However 
many editions of it ere 1 necessary (and our readers may be sur- 
prised to learn that this is the thirtieth time Uppenborn has 
appeared) vet bv means of careful revision and attention to 
detail it is possible with more and evermore success to give it 
perpetual vouth. 

This vear the edition of this work is no exception to the rule 
of constant revision. The whole of the matter has been cere- 
fully brought up to date, either by compression or expansion, 
and a new chapter on electric safety devices for railways has 
been added. Such a vearly work, which has been again under- 
taken by Mv. Dettmar, allows for the discarding of the old and 
the bringing in of the new ina wey that is satisfactory to every- 
body. 


Sron's Architect's and Builder’a Pocket Price Book and Diary, 
1913. Edited by €. YovNG and S. M. Brooks, (London: E. & F.N. 


Spon.) Pp. xxx. +292. 2s. fid. net. 

This vear another rearrangement of this well-known pocket- 
book has become necessary. For, owing to the great demand for 
the memoranda section, tliis has now been issued as 2 separate 
work containing all the old features of the memoranda section 
and in addition a large amount of new and up-to-date matter. 
The whole of the prices in the book under notice have been 
revised and numerous additione! prices are quoted, especially 
under the electrical heading. An important section entitled 
“Charges and Fees Payable " has been added. 

"Mechanical World ' Pocket Diary and Year Book for 1913. 
(Manchester: Emmott & Co.) Pp. 439. 6d. net. 

This very cheap and handy pocket-book contems a large 
amount of information likely to be useful to those engaged in 
the actual handling and manipulation of materials. A good 
deal of the data is set out in tabular form, thus making it easily 


accessible. The descriptions of plant, œe.. seem correct and 
up to date, Several sections, notably those on ges and oil 


engines, have been re-written. 
“Mechanical World” Electrical Pocket Book for 1913. 
ehester: Emmott & Co.) Pp. 311. 6d. net. 

This pocket-book has been thoroughly revised and brought 
up to date, while new sections have been added on in : 
measuring instruments, magnetic currents, magnetic materie! 
alternators, A.C. motors, motor control, fuel and i 
ciation, The contents include a veried collection of electrical 
engineering notes, rules, tables and data specially prepared for 
the use of those in charge of electrical plant or machinery. The 
book is of a handy size and contzins a conveniently arranged 
diary. 


L'Année Electrique, Electrothérapique et Radiozraphique. Bv 
Dr. FovEAU DE COURMELLES. (Paris: Béranger.) Pp. 340. Fr. 3.50. 


. The 13th edition of this book differs little in form from its 
predecessors. It is made up of a number of chapters dealing 
respectively with new apparatus and data that have come to 


( Ma^- 


light during the past year, with cells and accumulators, with 
electrochemical works, with lighting generallv, with electric 
heating and traction, with telegraphy, radio-telegraphy and 
medical electricitv. Each aspect is dealt with not only from 
the practical but from the theoretical point of view. 


Annuaire du Bureau des Long itudes pour | Année 1913. 
Gauthier-Villars.) Pp. lxxx. +00. 1 fr. 90 c. 

The current issue of this well-known annual differs very little 
from its numerous predecessors. It forms as usual an excellent 
collection of astronomical data together with tables relating 
to metrology, weights and measures, geography and general 
statistics, It should be equally valuable to the engineer, 
physicist or mathematician. 


(Paris : 


ARCING PHENOMENA ON HIGH-TENSION SWITCHES." 


BY W. HOEPP. 


Switches for use on alternate-current circuits at high pressures have 
been quite setisfectorily designed, but with direct current something 
still remains to be done. Oil switches for alternating current are 
used for pressures up to 100,000 volts; but even in this case there is 
a limit. due to difficulties which arise on opening the switch under 
full load or à momentary overload. However, switches of this type 
are not evailab!e for direct current except in very small sizes ; 
repeated experiments have shown thet they can only be used at the 
risk of very serious accidents. Still, direct-current pressures are 
rising, end nowedays it is not unusual to find voltages of 1,500 and 
2.000. The author proposes to direct his attention firstly to direct- 
current switches, in the designing of which he has had special ex- 
perience. 

Philippi wes probably the first to suggest the use of formule for 
ealeulations in connection with the design of switches, but they have 
not proved to be of themselves suflicient. inz*much as they neces- 
sarily lesve out of account verietions due to the special design 
adopted, The form of the ere depends on the forces tending to 
create, meintein or dissipate it. These forces are due to the heat 
developed, end to the electrodyne mie and magnetic influences caused 
by the passege of the current through the ere. There are also 
electrostatic forces tending to mzintain the ere. The field between 
the electrodes of on ere facilitates the passe ge of elect rically-charged 
small particles. called ions, end if one tests the arc, which appears 
on à knife-switch, supposing it to be stable for a certein length of 
time, the impression is conveyed thet the forces tending to shoot out 
the ions are similer to those which shoot particles of water out of a 
nozzle. The direct-current ere is elways unsymmetrical, and it 
seems 23 if the tow from the negative pole were more violent than 
thet from the positive end ona horn errester the are nearly always 
rises in & crooked fashion. Moreover, if the switch is enclosed, and 
the metal czse is connected to the positive or negative pole, it is 
found thet the are junips more easily to the case when this connec- 
tion is made with the positive pole. For instance, with a voltage of 
600, when the case wes connected to the positive pole, the are jumped 
to the case when the switch was opened on 22 emperes ; when tho 
connections were reversed, the are jumped et 43 amperes. With 
single-pole enclosed switches of the knife tv pe, it is not immeterial to 
Which pole the fixed contact is connected. The hopes thet " non- 
oreing " metals would be useful in connection with this probem 
have been disappointed when direct current is used. It is certainly 
difficult with these metels to maintein a permanent arc, but it takes 
too long before an emount of oxide hes been formed sufficient. to 
extinguish the are. Moreover, with these metals, the burning of the 
contzets js Very serioux, 

Tho size of the electrodes hes very little effect on the length of tho 
are; but the size of the crater ineresses with the current, and the 
contacts must be designed so as to bein proportion to the current. 
Sharp edges in the neighbourhood of the are easily cause it to flash 
over. This is specially tho case with enclosed switches, where 
the parts are largely exposed to ən ionised atmosphere, and 
phenomena mev be observed very similer to those noticed when 
testing for insulation resistance with a high alternating voltage. 

As for the speed of operation, it is well known that with direct 
current the switch should be opened 2s quickly as possible, unless 
there is à heavy inductive load in circuit. In all ordinary cases, a 
high speed of pases saves the contects, and prevents the collec- 
tion of ionised geses ; it also mzkes a short break possible. This is 
probably due to the fe E that the arc is extinguished because the 
tempereture gredient in the neighbourhood of the electrodes is too 
steep. This means a loss of energy by thermal conductivity and a 
larger voltage drop in the crater. Consequently the are does not 
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require to be drawn out to so great a length in order to extinguish it. 
Unfortunately the speeds at which this effect is noticeable aro very 
high, and it is only in smell switches, cerrving. say, less than 60 
amperes, that it is possible on mechanical grounds to derive any 
benefit from it. With big switches for 100 amperes the electro- 
dynamic effect is very clear; if an external magnet is used for blow- 
out purposes 2 quick break is unnecessary, because the are is already 
blown out before the full length of break has been reached. 

With double-pole switches there ere two arcs side by side, and 
there is a risk of the two ares meeting and causing a short-circuit. 
At 300 volts and 50 amperes the gèp is generally insufficient of itself 
to break the arc, and quick breaks are imprecticable beyond certain 
limits; consequently one must be prepared to find the ere rise and 
wobble first to one side and then to the other ; the risk with two such 
ares side by side is obvious. A quick break which tends to prevent 
the arc from rising may under certain circumstances considerably 
increase the carrying capacity of a switch. If now the current is 
further increased, the ares which carry currents pessing in opposite 
directions are driven apart by electrodynzmic forces, and there is 
no tendency to short-circuit, always provided the switches are not 
enclored. With knife switches for heavy currents, say, from 200 
emperes upwards, the distences between the poles can be kept 
relatively small without fear of short-circuits. It may here be 
pointed out that double-pole knife switches of the usual type, which 
are operated by a handle placed at the top of the cross-conneeting 
arm, are not usually capable on 500 volts of switching off their full 
losd. But this is usually not required. Switches of this type are 
generally connected to motors; they are, therefore, opencd, either 
after the controller has been brought back to the starting position, 
when it therefore carries no current, or while the motor is running, 
in which cese the voltege tending to form the arc is merely the 
difference between the voltage of supply and the counter E. M.F. of 
the motor. If, however, it is required to deel with è case where, for 
instance, for seme reason the motor refuses to start. the ere at 500 
volts is heble to be very serious, end the ordinary type of switch 
ought not to be used. ‘The best plan is to use a switch with the eross- 
connecting arm below the pivot, end to plece it behind the switch- 
hoard, operating it, of course, by s hendle placed in front of the board, 
If switches require to be greesed, this should be done with great 
caution, à minimum of grease being used end the operation being 
repeated as often as found necessary. 

With alternating current, the problem is rether a different one. 
Wherezs with direct current it is always easy to produce en ere, 
there are many conditions to be fulfilled with 2!ternzting current 
before this ix possible. If carbon electrodes ere used, an are is easily 
produced with alternating current if the current end voltage ere not 
very small. But with metallic electrodes the conditions ere different. 
If the loed is free from induction, there is an ere if the switch is not 
opened ct the precise instent when the current passes through its 
zero Velue ; but it is generelly extinguished within ha!f a period of 
the alternations. Suppose the voltage to be 500, and thet current is 

essing through the switch. If then the contacts zre sepereted by a 
distance of 1 mm. or 2 mm., è gep which the voltege could not 
jump if the electrodes were cold, the «re is extinguished 55 soon 2s the 
current reeches its zero velue. If, on the other hend, the switch is 
opened very quickly, end the are is quite unnecesserily drewn out 
to 2 considerable length, phenomena of the nsture of flash-overs end 
short-circnits can arise, if eerthed or current-carrying perts ere neer 
the are, es, for instance, in switches having several poles or of the 
enclosed type. The reason of these phenomena is probably to be 
found in the thermel conductivity of the motels. If the thermel 
conductivity of the electrodes is very small, os in the esse of carbon, 
and consequently the temperature does not deerezse very rz pidly. 
the ere stertsegein asa result of the better conductivity of the gescous 
peth, when the voltage rises agesin. This mey be clecrer if we sup- 
pose the frequency of the alterneting current to be very much de- 
creased and the alternetions to teke place at the rete of one per 
second, Even when the electrodes ere sepereted by es smell a 
distance xs | mm, a voltage of 500 is insufficient to jump the 
gap, end as the alternetions ere supposed to take plece very slowly, 
the gases he ve plenty of time to cool down 2nd disperse, so thet at the 
moment when the voltage pesses through the zero velue the ere is 
effectively broken, From this it is easy to see thet the thermal con- 
ductivity of the electrodes, the intensity of the current and specially 
the frequency heve very pronounced influence on the ereing pheno- 
mens. The higher the frequency, the more nearly do we approach 
the conditions that prevail with direct current. If now there is à 
displecement. of phase between voltage and current, the voltage will 
already be rising at the moment when tho current passes through its 
zero value. This facilitates the passage of the arc, which may con- 
tinue to burn under these conditions, even with metalliczclectrodes, 
if the current exceeds certain limits. These limiting values depend 
on the voltage, the material out of which the electrodes are con- 
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structed, the power factor, &c. A definite series of experiments was 
undertaken with an inductive load on 500 volts, varving the nature 
of the electrodes, with the following resultses to the limiting values 
of the current. When both electrodes were made of iron the limiting 
velue was 10 amperes, with iron and copper 15 amperes, with iron 
and brass 15 amperes, when both were made of copper 25 amperes, 
and when both were made of brass 40 amperes, the electrodes in èll 
ceses being of the seme size and sh»spe. Below these limits it wes 
impossible to maintain & permanent src. If a self-inductive lord 
is in series with an ohmic resistance, the limiting velue of the current 
appears to depend only on the voltage due to the self-induetion. 
And from this it will be evident that the power fector exercise +a very 
important influence. If the self-inductive load is in parellel with the 
inductionless losd, this would constitute a more fevoure ble eese, ex 
the following experiment shows. With 10 emperes at 830 volts on 
en inductive load there was a heavy ere, but this diseppeared as 
soon as an inductionless logd of 1 empere was put in pe relel with the 
choking coil. This, therefore, indicates a simple method by which 
an “inductive " are can be controlled, consisting in the eddition of 5 
small inductionless load in parallel with the inductive loed. A esse 
of great practical importance is to be found in the switches used in 
connection with polyphase motors, the rotors of whieh ere either 
short-circuited or open. 1 short-cireuited, the energy in the rotor 
windings is almost entirely converted into host, end only the primary 
megnetic leakege, which fails to penetrate the rotor windings, tends 
to cause the are at the switch contacts. insofar es the current is high 
enough and exceeds the above-mentioned minimum velues. The 
voltage duc to the strev field is. therefore, the deciding factor, and 
not the total voltage. With the open rotor the total voltage must, 
however, be considered, end èn are on opening of the switch is un- 
avoidable, unless ohmic resistences of sufficient amount ere pleced in 
perelicl with the motor. This method is, of course, similer to thet 
used to protect shunt windings on direct. current, 

The following general principles mey be deduced from the forc- 
going considerations: (1) On inductive loeds, if the currents ire Ie 
then the minimum limiting velues, the switch should. be opercd 
slowly, in order to give time for the ere to extinguish itscif at the 
moment when the current. pesses through its zero velue, end not to 
llow it to draw itself out to any considere b'e length. (2) If the lord 
is of è mixed cheracter, and the power factor is not too low, ù slow 
rete of opening the switch is elso to be desired even with considere bie 
currents ; account must, however, be te ken of the velve of the power 
factor, end this, in its turn, depends on the wey in which the induc- 
tive and induction'ess loads ere interconiceted.— (3) If the power 
factor is too low to work cn the system suggested under (2), en ere i5 
likely to form; the switeh should then be opened quickly over the 
first portion of the gap, this portion being Judged suflicient to bring 
about the 2utometic extinction of the are; tbe gep cen then if 
necessery be slowly inercased, the ides being to void the production 
of on unnecessorily long are. (4) A further corollary is with alter- 
nating current to use metellic, end preferably copper, electrodes. 
These considerations have nothing to do with maximum cut-outs ; 
in such e case it is necessary to seperate the contacts during helf- 
period by such a gap that the ore ez nnot stert itself egein. With ù 
frequency of 50, end è high voltage, this meens è quick break, if some 
artificial method is not 2dopted of bresking the ere at a number cf 
points, The edvantages of oil switches ere essentially dependent on 
the cooling properties of the oil, which mekes much higher voltages 
necessery if the orc is to be meintained. Tho phenomena with 
switches of this type are, therefore, similar to thoso s resdy discus: ed 
under the heading of air-geps with metallic electrodes. The zutbor 
does not, however, assert thet the principles which be hes Izid down 
sbove are epplicable to oil switches, ù matter which must le referred 
more particularly to those who he ve had experience in the design end 
testing of oil switches. 


BUILDING UP A DAY LOAD IN A SMALL TOWN.* 


BY W. E. UHASELTINE, 


This 2rticle isan account of the building up of a day load at Ripor, 
Wis.. U.S.A., a town of 3.800 inhabitants. The population was 
largely made up of retired farmers, and there were practically no 
manufacturing establishments, At first an electric supply was given 
at night only, but eventually it was decided to give à 24 hours' 
supply. Energy for power was to be sold at 41d. per kilowatt-hour 
for the first 60 hours’ use, and afterwards at 2:25d..— First a list was 
made of everyone in the town who could possibly use a motor for any 
purpose. All these people were visited. and the advantages of elec. 
tric power and its costexplained to them. In spite of repeated calls, 
the net result of several weeks’ efforts was.that the only customers 
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definitely booked were a meat market and two printing offices. 
li The majority wanted to wait and see how the other fellow came 
out." 

" Almost ready to give up, the local sales staff, in the depths of its 
despair, remembered the rabbit that climbed the tree ' because he 
had to!’ With this inspiring example in mind the solicitors sallied 
forth again, having determined that this time they must get the 
business.” 

The first place tackled in this grim spirit was a creamery, whose 
manager would use electricity if it cost no more than steam. but he 
was confident *“ that it couldn't he done.’ Finally. the company put 
in an installation of motors for him to try, and if he was dissatisfied 
they agreed to take them out without any cost to the customer. 
After some months' trial the creamery man still thought it was cost- 
ing him more than his old steam drive, so the company arranged a 
test, operating the place one week with steam and a second with 
electricity. The result showed a substantial saving for electricity. 
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Fig, 1.—Station LOAD CURVE JUNE 27, 1912, MOONLIGHT, STREET 
LIGHTING REDUCED. 


The company has supplied this man ever since, and the installation 
proved of the greatest value as an example for securing other business. 
Other motor-service consumers came gradually, each installation 
helped the next. 

The company then picked out a good iron, regardless of cost (for 
one has to live with an electric device after it is installed), and dis- 
tributed them among the consumers, offering a 30-day free trial. If 
it was not sent back at the end of this period, a bill for its net cost 
was sent. About 60 per cent. were retained. Others were sent out 
later. The same plan was followed with toasters. The three best- 
selling heating appliances in their order were irons, toasters and 
warming pads. The company also advertised by circulars, news- 
papers, billstickers, &c. Advertisements in local newspapers were 
found to be specially effective. `“ Personal items to the effect that 
John Jones has just equipped his house with electricity, or that 
William Smith has discarded his gasoline engine in favour of an 
electric motor at his garage, are read with interest by all of Jones’ and 
Smith’s friends, which usually include the whole population.” 
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A great step forward was made when the company got 100 wash- 
ing machines (electrically driven) connected to their mains.* Fig. 1 
is a station load curve, and shows the day peak to be greater than the 
lighting, The shops closed at 6 p.m. 

Fig. 2 shows the comparative station outputs in kilowatt-hours ; 
notice how the hollow of the 1910-11 curve has been filled up. The 
increase in peak load was only 4 per cent., the station output for the 
year increased 57 per cent.. and the gross revenue 40 per cent. 
Regarding the best method of getting new business, the author 
regards personal solicitation as the best, and says that nothing can 
take its place. - 


* This was rather a cryptic transaction, and was apparently done to 
keep the makers of the ma^hincs from moving their factory out of Ripon. 
—Eb. £. 


CORRESPONDENCE. 


CONCERNING THE NEUTRAL COMMUTATION ZONE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In THe Evectrician, March 21, 1913, p. 1103, Mr. 
M. Latour dwells particularly on questions of priority. The 
alleged condition for infinite tension in the commutating coil 
L>RT was not stated by me as due to Arnold but to Girault 
(see my pamphlet “‘ Kommutierung, Kompensierung und Wen- 
depole," p. 9, and * De Ingenieur," 1908, p. 608). 

Mr. Latour's further remarks concerning the said condition 
arise from a misunderstanding. My Paper on that subject does 
not treat the covering of more than one commutator bar by the 
brush, which is treated in the Papers referred to by Mr. Latour. 
What I mean refers to “ the real electric circuit in the dynamo ” 
characterised by two paths through the armature from positive 
to negative brush (assuming a two-pole machine) and by the 
gradual shifting of the connections of these two paths with the 
external circuit, by means of the revolving commutator. The 
case 18 not improved by considering instead of the essential 
features of the dynamo an wnlimited number of indefinite 
shunts, as in the Papers referred to. As a definite result is 
arrived at, that can only have been obtained by a tacitly intro- 
duced restriction. It depends on the mathematical method 
employed what restriction is assumed. No it comes about that 
different authors find different conditions for infinite tension, 
which in reality have nothing to do with the dynamo. 

In the Papers mentioned by Mr. Latour the restriction is the 
same as in Girault’s Paper. It is tacitly assumed that the 
armature current collected by the brushes is mathematically, 
that is absolutely, steady. The infinite tension in the formula 
results from that restriction, as I have stated already. When 
the small fluctuations in the current which result from the 
essential changes in the electric circuit during commutation are 
taken into account, then the calculated tension is finite under 
all conditions. 

My conclusion remains: The tension in the. commutating 
coil is under no condition infinite, even if the question 1s con- 
sidered from a merely mathematical standpoint, and if prac- 
tical considerations which hmit the tension are t out of 
account. 

With regard to Mr. Latour's claim of priority, I may recall 
that the original and fundamental idea of the Arnoldian School 
was that the commutating coil ought to traverse * a magnetic 
flux of such direction as to tend to reverse the current in the 
coil." That fundamental idea Arnold abandoned in fact in 
the " E.T.Z.," 1907, p. 1072, in consequence of some Papers 
published by me on the subject. For he then based his theory 
on several “ entirely separate " fields influencing the commu- 
tating coil, partly in a positive, partly in a negative direction, 
so that, when commutation is perfect, they exactly balance each 
other. The average field must therefore be zero or neutral, and 
not, as previously assumed, “a magnetic flux to reverse the 
current." Thus Arnold then adopted the Latour theorv. For, 
according to Mr. Latour, there ought to be a positive field under 
the commutation pole, neutralised by negative fields at other 
parts of the armature. The theory now generally prevalent 
(see, for instance, Niethammer's explanation, “ E.u.M.," 
Vienna, 1911, No. 25, p. 530) is, in fact, the Latour theory. 
There is but an insignificant difference. Those who follow 
Arnold put the alleged positive magnetic field under the 
commutation pole in the foreground, but thev assume that, 
for perfect commutation, it ought to be exactlv balanced by 
negative fields. Mr. Latour insists in the first place upon the 
neutrality of the “average” field, but, he too, assumes that there 
ought to be an essential positive magnetic field under the com- 
mutation pole. Therefore, my diagram, Fig. 2, in THE Ergc- 
TRICIAN of February 28, 1913, p. 97, does not represent the 
Latour theory. 

Mr. Latour will certainly grant that a theory should hgve 
some experimental basis. I therefore beg to draw his atten- 
tion to the experiments by which I propose to test the various 
views on commutation (see l.c., p, 977). I invite Mr. Latour 
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to state what results he expects from these experiments. He 


will in particular oblige me very much by giving his reasons, so 
that the details of the experiments may be arranged accord- 


ingly and the best possible results obtained.—I am, &c., 
Scheveningen, Holland, April 5. C. L. R. E. MENGES. 


THEORIES OF COMMUTATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır : In your issue of March 28th Prof. Bailey objects to my 


statement that the self-induction of the short-circuited coil 
may be rendered non-existent by means of a rotational E.M.F. 
Now, L is an abstract quantity and has no influence upon the 
circuit until the current changes—that is to say, Ldi should be 
considered as one term and the E.M.F. induced should be 
written zi instead of L^. 
current increment di; if now a similar flux decrement be ap- 


Ldi is the flux increment due to a 


plied to the coil the resultant effect will be the same as if Ldi 


were zero. 

L may be defined as the flux produced by unit current in the 
coil, or as the E.M.F. induced when the current changes at the 
rate of unit current in unit time. If when a current is flowing 
through the coil the latter is not threaded by any flux due to 
that current, or if in each small portion of the coil no E.M.F. 
is induced, it follows that L must be zero. It cannot be said 
that a coil possesses self-induction when that self-induction 
induces no E.M.F., whatever may be the value of di/dt.— 
I am, &c., 

Birkenhead, April 9. G. W. WORRALL. 


ELECTRIC LIFTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In your interesting Leader on “ The Cost of Electric 
Energy," which appeared in your issue of the 28th ult., you 
touch on the cost of electric power for lifts, but you do not state 
the charge per unit made to the consumer who thinks that he 
has a grievance in having the charge for electric power to his 
lifts doubled, If it is merely an increase from 1d. to 2d. per unit, 
which I anticipate to be the case, the cost would still be con- 
siderably under the average charge made for hydraulic power, 
as according to the latest published sliding scale of the London 
Hydraulic Power Co., which goes up to 200,000 gallons per 
quarter, the charge for which is £28. 10s. or 2s. 10d. per 1,000 
gallons, equivalent to about 54d. per unit. 

It is further stated in the article “ that it is very improbable 
that the day will ever come when the consumer of hydraulic 
power will find his charges suddenly doubled." This is quite 
. true, as I am afraid the poor hydraulic consumer who found his 
charges doubled would suffer such a shock as would in all prob- 
ability prevent his further consumption of power, hydraulic 
_ or electric, so far as this planet was concerned. 

The total output of the London Hydraulic Power Co. was 
stated in “ The Times," of February 22nd last, to be 22,000,000 
gallons per week, or 1,144,000,000 gallons per annum, equiva- 
lent to about 74 million units of electricitv, the hydraulic pres- 
sure being 750 Ib. per square inch. 

It would appear that there would not be much difficulty in 
the existing electrical undertakings in London absorbing this 
output as easily as an elephant does a penny bun, seeing that 
the output of the London electrical undertaking, whose area of 
supply overlaps that of the London Hydraulic Power Co., is at 
least 150 million units per annum. 

There is little doubt that, of the number of new lifts installed in 
London year by year, quite 90 per cent. are electric.—I am, &c., 

Westminster, April 7. OBSERVER. 


— ee ———— eee ee 


Reduced Mining Cost for Electrification.—According to 
the i Engineering and Mining Journal” the Ananaconda 
Copper Co, has been able to effect a saving of £550,000 per 
annum in the cost of its power by the use of electrical energy in 
the Montana district. "E i di 
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CHARGED SURFACE LAYERS IN CONTACT {POTENTIAL 
| PHENOMENA BETWEEN METALS.' 


BY A. N. SHAW, M.SC. 


The presence of charged surface layers has been assumed by many 
investigators on contact E.M.F., not only bv those supporting the 
“chemical theory "' of its nature, but. also by some of those who 
believe that the phenomenon is an intrinsic property of the metals. 
Erskine-Murray and others have shown experiments in which an 
insulated plate placed near another plate which is earthed assumes, 
whenever the intervening gas is ionised, a difference of potential 
equal to the contact potential between the two plates. This effect is 
analogous to that obtained by connecting two different metals with 
a drop of an electrolyte, and it was thought that a further studv of the 
rate at which this potential was assumed might be profitable. The 
apparatus set up for these experiments consisted of a cylindrical 
brass vessel, A, resting on insulating supports in which two (B, C) 
plates ean be supported horizontally and the distance between them 
varied at will, as indicated in the diagram ; they are also electrically 
connected to rods which extend outside the case. Inside the cylinder 
is also a double cylindrical shell, D. of lead, having a small square 
window, M, inside of which is a glass tube containing radio-active 
material. The surface of this cylinder is covered by a layer of 
polished brass foil, so as to prevent any influence on the potential 
of C. 

The contact potential between a given plate, C, and the brass plate 
B could be measured with this apparatus in the following ways :— 

1. The Kelvin method : The ionizing source is removed, all parts 
of the apparatus are earthed, and B and C are placed a few milli- 
metres apart. L is then connected to a potential divider, and B is 
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DIAGRAM OF EXPERIMENTAL APPARATUS, 


charged to such a potential that, if C be insulated after this charging 
of B, it will be impossible to alter the electrometer reading by raising 
or lowering B, providing that metallic contact is not made with C. 
The applied potentis! necessary to produce this condition is equal 
to the contect P.D. between the plates. 

2. Ionisation method, No. 1 : All parts are earthed at first, then C 
is disconnected from earth. If the gas between the plates is ionised, 
then the electrometer reading will immediately change. and after a 
short interv2] become steady at a new position. C is then con- 
nected to the potential divider, 2nd it is found that the potential 
necessary to maintain the second reading is equal to the required 
contact P.D. 

3. Ionisation method, No. 2: The plate B and the vessel are both 
connected to the potential divider. If A and B are charged so that 
the electrometer reading remains unchanged when C is disconnected 
from earth, then this charging potential is also equal to the contact 
P.D. between the metal Cand brass. 

Aluminium, zinc, lead, iron, copper and bress plates were tested in 
this way, and in every cese there was complete agreement between 
the three methods. The two ionisation methods were, however, 
about five times as sensitive as the electrostatic method, and gave 
results agreeing with cach other to within two-thousandths of a volt, 


Detection of Charged Surface Layers.—Some experiments were por- 


' formed with the object of obtaining direct evidence of charged sur- 


face layers by determining whether there was any eppreciable timo 


* Abstract of an article in the " Philosophical Magazine." - 
F 
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lag between the ordinary charging of à metal and the formation 
of the charged layers. 

In an attempt of this kind it must first be decided whether an effect 
attributed to the surface of the metal can be distinguished from 
effects due to defective or charged insulation material. It was found 
possible to do this by a series of insulation testa. 


For the detection of lavers, dry air was found to be more suitable 
than the moist laboratory air, because it reduced the small daily 
decrease in the contact potential between plates which had been 
polished. A lead plate was placed in the apparatus as the plate C ; 
the dry air was passed through for some hours, and the vessel was 
then sealed. Three sets of special observations, (a). (b) and (c) were 
taken with the plates at a distance of 8 mm. The conditions of 
ionisation in the vessel A were constant, and throughout the set there 
was no change in the circuit which could involve a change in capacity 
88 ordinarily produced. 


(a) The plates and vessel A were earthed for some time; then the 
lead plate C, together with the quadrants to which it was connected, 
Were insulated, and found to assume gradually a difference in 
potential from the brass equal to the contact difference. 

(b) After the electrometer reading had become steady the brass 
plate B and also the vessel A were charged to a potential equal and 
opposite to the contact potential between brass and the plate C. 
The reading then returned to zcro, and it remained stationary as 
long as the brass was charged. 

(c) The brass plate and vessel were earthed quickly, and the 
reading returned again to that representing the contact P.D.. and 
the figures for this return were found to be the same as those 
for (b). 

Similar tests were made with diffcrent plates and similar results 
obtained. Each set of three could be repeated as often as desired 
when the contact potential remained constant. 


The complete agreement of (b) and (r) with each other and 
their disagreement with (a), considered in conjunction with the 
results of the insulation tests, cannot be attributed to effects due to 
electric absorptiop. These curves can, however, be explained on the 
assumption of definite charged layers, and lead to a simple means of 
tracing electrically the actual formation of the lavers. Suppose that 
the vessel A and both plates are earthed, and that the air is not 
ionised ; then, calling the potential of the brass V,. and the potential 
of the plate C, V,, we have on the brass a laver at a potential V, +a, 
and on C we have one at Va +a, where (Va +a)— (Vi x a) -- P. the 
contact potential as defined in the usual way. During (a) there is no 
permanent change in the layer on the brass. while in (4) and (c) this 
layer does change, and as the passage of electrons would be retarded 
with the formation of the surface layers, it is apparent in the case of 
(a) that with one layer already in its final state there will he a slower 
transfer than in the case of (6) and (c), where both lavers change, A 
perceptible time factor in the formation of the layer is thus definitely 
indicated, and some capacity due to the layers should be detectable. 
The magnitude of the effect depends on the speed with which C is 
insulated after the brass has been charged. It ranged from 0-030 
to 0:040 volt for lead-brass. The etfect usually lasted as long as 
66 seconds, but was almost completed in about 40. 


Injluence of the Gaseous Medium.—The well-known effets of 
polishing the plates discussed in detail by Kelvin, Erskine-Murray and 
others were repeated and examined by these ionisation methods. 
Results similar to those obtained by the electrostatic methods were 
presented, and no new point was apparent. 


It was found that for different metals tested the charging curves 
appeared to differ merely in proportion to the contact potential. 
Thus the curve obtained by the first charging up of the plate C tosome 
potential P, 4- X where P, is the contact potential between the plate 
C and the brass, and then insulating, was similar to that obtained 
when another plate was substituted for C, charged up to P; X and 
insulated, P, being the contact potential between the second plate 
used as C and the brass. The rate of charging (or removal) of layers 
is independent of the metal and the manner in which the layers are 
produced by the phenomenon of contact potential or by external 
means, and the behaviour of the layers on one meta] can be made 
similar to those on another by supplying the difference in surface 
charge by external means. "This similarity in all metals appears to 
be further evidence in favour of the idea that contact potential 
phenontena are due to some intrinsic property of metals in which the 
boundary conditions vary for different metals, such as, for example, 
in the conception that it depends upon the different amounts of work 
to take an electron across the surfaces of different metals. 

The effect of an atmosphere of pure dry hydrogen in the containing 
vessel was tried. No large change was produced, and a week's 
exposure produced no change in the final value of the contact 


potential. Hydrogen prepared from sulphuric acid and zinc had, 
however, a marked effect in reducing the contact potential. The 
presence of H.S and SO, is probably responsible for this effect. The 
behaviour of the surface layers in the experiments strongly supports 
the idea that in cases where the contact potential is diminished we 
have merely the formation of extra lavers which hold back sufficient 
electrons to minimise the normal contact effects. This would sup- 
port the opinions expressed by Richardson in a recent Paper on the 
electron theory of contact E.M.F. 


LEGAL INTELLIGENCE. 


EE Ge 


London Electric Supply Corpn. (Ltd.) and Westminster Electric 
Supply Corpn. (Ltd.) 


CONSTRUCTION OF AN AGREEMENT. 


In the House of Lords on Friday last, before the Lord Chancellor and 
Lords Kinnear, Atkinson, Shaw and Moulton, judgment was delivered in 
the action brought by the London. Electric Supply Corpn, against the 
Westminster Electric Supply Corpn. as to the construction of an agreement 
between the parties, 

The facts and arguments in the House of Lords were fully set out in 
THE ELECTRICIAN of March 7. pp. 1021. 1022. 

The case was argued by Mr. Danckwerts, K.C., Mr. Buckmaster, K.C., 
and Mr. J. Austen Cartwell, for the appellants ; and by Sir Robert Finlay, 
K.C.. Mr. Younger, K.C. and Mr. W. N. Kennedy, for the respondents. 

The proceedings in the lower courts, wherein judgments were given for 
the respondents, were reported in THe ELECTRICIAN for April 14: and 
July 14. 1911. 

On Friday the Lord Chancellor, in the course of his judgment, said the 
case appeared to him to be not unattended with difticulty, but he had 
come to the conclusion that the judgments appealed against could not 
stand. The question was whether an agreement of 1910 was, as held by 
the courts below, one under which the respondents were at liberty to 
manage the undertaking of the appellants within the Westminster arca 
with the «ame freedom as they could have done had they been out-and- 
out purchasers for their own benefit ? Were the respondents left free to 
reduce the working of that undertaking by soliciting persons, who were 
entitled to apply and did apply to appellants to supply them with elec- 
tricity, to take their supply from respondents instead ? Were they, 
further, at liberty, as between themselves and appellants, to say to those 
who, under the terms of the appellants’ provisioaal order of 1889, were 
entitled to claim asupply from appellants, and, subsequently to the agree- 
ment, did so claim, that they, the respondents, having acquired the right 
to manage appellants’ undertaking as well as their own, had an option to 
tell these persons which system of supply they should have ? 

In order to understand the meaning of the agreement, the subject of 
this dispute, it was necessary to remember the state of legislation affecting 
these companies when that agreement was made. Sec. H of the Electric 
Lighting Act, 1882, had prohibited such companies from divesting them- 
selves of their legal powers and liabilities as imposed by that Act, of by 
any Licence, Order or Special Act, without the consent of the Board of 
Trade. The object was to maintain competition and avoid monopolv. 
The provisional orders of appellants and respondents, made in 1889 and 
confirmed by Parliament, accordingly prohibited them from purchasing 
or acquiring the undertakings of or from associating themselves with any 
other company or person supplying electricity under any licence, provi- 
sionalorderorspecial Act within London, unless authorised by Parliament. 
In 1908, by the London Electric Supply Act of that year, they were author- 


ised to enter into and carry into effect, with the approval of the Board of — 


Trade, any agceement for mutual assistance or for associating with each 
other in regard to, among other things, the giving and taking of a supply 
of electricity, for the distribution and supply of electricity so taken, and 
for the mana zement and working of any part of their undertakings. It 
was to be observed that this permission did not, in terms, authorise pur- 
chase or transfer. Sec. 11 of the Act of 1882 and the Orders of 1889 
remained standing, except so far as the words of the Act of 1908 relaxed 
their stringency. Sec. 11 was, indeed, afterwards repealed by sec. 14 of 
the Electrie Lighting Act, 1909, but its substance was re-enacted by the 
same section in rather more stringent terms. 

Under these circumstances the two companies negotiated and the Board 
of Trade approved the agreement dated May 4, 1910, which consisted of 
2l articles. Article 2 provided that appellants were to place the manage- 
ment and working of that portion of their undestaking situated within the 
Westminster area in the hands of respondents during the continuance of 
the agreement (not including existing mains and all meters and apparatus 
on consumers’ premises). Articles 3 and 4 referred to the upkcep of 
existing mains and the cost of extensions and of the provision of such 
works as might be necessary for the requirements of consumers supplied 
from appellants’ mains. Article 9, to reading of meters and collecting 
accounts, and Article 11, by which the respondents werc, in a proper and 
cflicier.t manner, to fulfil and comply with all conditions and requirements 
in respect of supply to which appellants were or might become subject 
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within the area, and were to indemnify appellants against claims for 
default of supply. By Article 13 appellants were to supply to respon- 
dents such amount of alternating current as might be required for enabling 
respondents to supply all the requirements of appellants’ consumers for 
alternating current within the area, and of allsuch other consumers within 
the area as might during the continuance of the agreement be entitled, 
require to be supplied with alternate current as respondents' own cus- 
tomers within the area might require. <A proviso to Art. 13 was that if 
the amount of alternating current so required should be reduced below 
10 per cent. of that supplied by appellants in the area in the year 1908, or 
if the number of customers so supplied were reduced below 35, respondents 
should be entitled to cease taking alternating current from appellants and 
might give a supply from their own stations. A further proviso was that, 
as soon as respondents ceased to take supply from appellants under Art. 
13, appellants were to be released from liability to maintain their trans- 
forming stations and works. By Art. 15 respondents were to pay to 
appellants in each year until 1931 the fixed annual sum therein men- 
tioned, and, if the statutory purchasing authority did not purchase appel- 
lants’ undertaking in that vear, a reduced annual payment thereafter 
until time of such purchase. By Art. 16 the price to be paid to appellants 
by the purchasing authority was to go exclusively to appellants, and re- 
spoa dents were to make up the amount payable for that portion of the 
undertaking within the area to £100,000 should it fall short of that sum. 
By Art. 17 respondents were, in addition to these annual payments, to 
pay appellants for electricity supplied under the agreement £2,000 a vear, 
to meet certain standing charges, and 0-85d. per B.T. unit of electricity 
supplied. Art. 19 provided that nothing in the agreement was to dero- 
gate from the rights of any company or person now or hereafter occupying 
premises within the area to demand or receive from appellants such supply 
of electricity as thev were entitled to receive under orders and statutes 
now in force, or to prejudice or affect any of the statutory liabilities of 
either appellants or respondents in respect of supply within the arca, 

The LoRD CHANCELLOR, continuing, said he agreed that the agreement 
must be read as a whole. So reading it he could not treat it as containing 
under the form of an agreement for management an arrangement under 
which respondents had purchased for fixed sums, appellants undertaking 
in the area with freedom to do what they pleased with it. Such an 
arrangement, in his opinion, would have been in contravention of the 
statutes and provisional orders to which he had referred and would con- 
sequently have been ultra vires on the face of it. The agreement was 
something quite different. The respondents were to undertake the man- 
agement and working of both systems within the area supplied, as pro- 
vided in Art. 19 as to the rights of third persons. In particular sec. 47 of 
appellants’ provisional order of 1889 must be regarded as remaining in 
force, and under this the owner or occupier of premises within 50 yards of 
any of thcir mains was entitled to require from them and to have main- 
tained for him a supply, a provision which was, his Lordship considered, 
in no way affected by the general regulations of the Board of ‘Trade made 
subsequently, Under Art. 13 respondents bound themselves, by impli- 
cation, to buy alternating current from appellants for the supply of the 
latter’s customers as well as their own while the period of the agreement 
continued, and to pay a defined rate for same. The application to take 
and pay for this supply only ceased if the amount required dropped below 
a limit and the number of appellants’ customers fell below 35. He could 
not regatd this proviso as entitling respondents by their own wilful act to 
cause appellants’ undertaking to dwindle below the limit thus prescribed. 
Respondents’ position was a delicate one in so far as they had the com- 
peting interests of both undertakings to attend to ; but it was aot an im- 
Possible one. They had, in his opinion, by implication, bound them- 
selves to do nothing which would either prevent appellants from getting 
steady payment under Art. 17, or from having a chance of realising more 
than £100,000 under Arts. 15 and 16. The judgment of the Court below, 
if wareversed, would, in his opinion, leave respondents free to insist upon 
the persons who were entitled to a supply of alternating current from 
appellants’ mains being bound to accept a supply from respondents of 
continuous current instead and also leave respondents free to solicit 
persons who were consumers from appellants’ undertaking to discontinue 
their custom. In the view which he took of the agreement respondents 
were hound, during its continuance, to supply electrical energy if so re- 
quired by appellants in the form of alternating eurrent from their system 
and to do nothing while the agreement lasted which would destroy appel- 
lants’ undertaking within. the area, But he did not think it necessary to 
grant an injunction at preser.t.— It would he sufficient to give liberty to 
apply in the action if such an injunction or other relief should prove neces- 
sary. He had had the advantage of considerit g the declarations sug- 
gested in the judgment about to be delivered by Lord Moulton, and he 
thought that the wording he proposed, with the addition of liberty to 
apply, was the proper form for such declarations to take. Accordingly 
he moved that the appeal fronr the judgment of Mr. Justice Joyce and the 
Court of Appeal should be allowed, and as the respondents had been sub- 
hoe in the wrong they must pay the costs there and in the Courts 

‘TOW, 

Lord ATKINSON concurred. 

Lord SHaw said he had had the advantage of perusing the judgment 
about to be delivered by Lord Moulton and his treatment of the question 
falling under this appeal, and his citation of the statutes and orders 
bearing thereupon were so full that he (Lord Shaw) contented himself by 
“tating that he substantially agreed in the results which Lord Moulton 
had reached, He procecded to state separately and briefly the points 
which occurred to him in the action. Tho main points, in his Lordship’s 
Judgment, were as to the rights of consumers and the public under the 
statutes and orders of Parliament, which were not affected by the agree- 
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ment. As to the contention of learned Counsel for the Westminster 
Company that a consumer, even though he demanded an alternate current, 
could be refused at the option of the Westminster Company if at the same 
time an offer of continuous current was made to that customer, he agreed 
with all their lordship's in holding that the Westminster Company had no 
such option under the agreement, They remained, in his judgment, as 
managers or agents, bound to supply the demands of the public, and so 
far as the London Company was concerned it also was bound to continue 
to supply those demands within the limits prescribed by the statute ; 
and, on the other hand, was entitled to have from the Westminster Com. 
pany the co-operation and management which would permit the business 
so coming to it to be carried on without interruption or diversion, 

Lord MovrToN then read an exhaustive judgment dealing with the 
course of legislation, the agreement, and the grounds for the conclusion 
to which he had arrived. He said that the appeal raised points of general 
importance, as well as issues affecting only the parties to the suit. For 
the sake of clearness, it would be wellto deal with matters in chronological 
order. Hc then referred to the Act of 1882—the Act which still formed 
the basis of our legislation applicable to the subject—and said that no 
practical action took place under that statute, because of the shortness 
of the term which Parliament then was willing to give undertakers of 
electric lighting enterprises. By the Act of 1888 things were made more 
favourable, and many applications for provisional orders covering various 
areas of London were made in 1889, among them, those of plaintiffs and 
defendants. Plaintifis’ area was a very large one, and was on both 
sides of the Thames, including the district of Westminster. Defendants’ 
area was confined to Westminster. Plaintiffs’ system was the alternating 
current and the system of supply low-pressure continuous current, 
Generated at Deptford the alternating current was transmitted at very 
high pressure and transformed at the districts of supply down to a low 
pressure. In 1908 it was felt that difficulties of establishing generating 
stations in populous districts, and the advantages of producing on a large 
scale and with large units of machinery, rendered it advisable to make 
some concessions in the provisions aimed against monopoly in the 
Statutes of 1882 and 1888, and accordingly the Act of 1908 was passed 
to allow authorised electricity undertakers to enter into arrangements as 
to certain matters with other electricity undertakers. [t was under the 
powers of that Act that on May 4, 1910, the parties to this suit entered 
into the agreement out of which this action arose. The differences 
relative to the meaning and effect of that agreement might be summed up 
in two plain issues. First, the Westminster Company claimed the right 
to use all means in its power, whether in the form of persuasioa or by the 
exercise of powers possessed by it under and by virtue of the agreement or 
the statutes regulating the undertakings, to detach customers from the 
London Company and transfer them to the Westminster Company, and, 
secondlv, the Westminster Company claimed the right to refuse to give 
alternating current from the London (Company's mains to members of 
the public having a right to be supplied by that company, and to compel 
them to take the Westminster Company's continuous current if they 
wished to receive a supplyof electric energy at all. 

The first question, therefore, was, What were the powers and duties of 
the Westminster Company with regard to that part of the London 
Company's undertaking situated in the Westminster area? Those 
powers and duties could only have been acquired by the Westminster 
Company in virtue of the existence of the corresponding provisions in the 
agreement, ‘Those provisions must be within the powers given in the 
London Electric Supply Act, 1908, for, apart from that Act, no such powers 
or duties could have been acquired by the one company with regard to 
the undertaking of the other, either by agreement or otherwise. 

His Lordshipsaid that this was made evident by the chain of statutory 
enactments which he proceeded to review at some length, beginning with 
sec. Il of the Act of 1882, and tracing the changes, as referred to by the 
Lord Chancellor, brought about by the subsequent statutes. He 
referred to sec. 4 in each of the provisional orders under which the fcom- 
panies respectively worked their undertakings. 

This provided that '* The undertakers shall not purchase or acquire the 
undertaking of or associate themselves with any other company or person 
supplving energv under any licence, provisional order, or special Act 
within the Administrative Countvof London unless the undertakers were 
authorised by Parliament to do so." Before examining the agreement 
of May 1, 1910. in detail, it was necessary to state shortly the position 
of the two companies with respect to the nature of the supply that they 
were respectively authorised and compelled to give to the public. "The 
Westminster had from the first sought and obtained powers to supply 
to the public low-tension continuous-current only. From the first the 
London had adopted alternating current as its form of supply, and down 
to 1905 was not authorised to give any other form. In June of that vear 
it obtained powers for an additional system. namely, an extra high- 
pressure alternating-current supply to motor-generators placed in sub- 
Stations erected above ground, and from those motor-generators a con- 
tinuous-current low-pressure supply to the public by means of conductors 
on the three-wire system. But although they had acquired such powers 
thev availed themselves of them only in districts south of the Thames. 
In Westminster they neither installed the requisite motor-generators nor 
laid down any mains for such supply, which required separate mains of a 
different construction from the London Company's mains in that area. 
Therefore, in Westminster they supplied only alternating current. 
Reciting the provisions of the agreement, his Lordship said it was some- 
what difficult to construe arts. 13 and 14 of the agreement, but it was 
sufficient at the moment to say that thcy provided that all the altemating 
current supplied by either company was to be furnished by the London 
Company unless the demand fell below certain limits, Arts 3 and 4 
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provided that the London Company should maintain all the existing 
works of that company in the arca, do the connecting and disconnecting 
on consumers’ premises at its own cost, and lay down any additional 
mains required in the area ; but for this latter the Westminster Company 
were to pay. The monctary terms of the agreement provided that the 
Westminster Company was to take the whole of the revenue produced 
by the undertaking of the London Company in the Westminster area. 
In return it made a fixed annual payment of an amount to be ascertained 
once for all in a manner specified in the agreement. It was agreed by the 
parties that this had been done, and that the sum so ascertained amounted 
to £21,735 per annum. The Westminster Company also paid for all the 
alternating current supplied by the London Company under the agree- 
ment at the rate of 0-85d. per unit; and finally paid £2,000 to the London 
Company to meet certain standing charges. The working of the agrec- 
ment was carefully safeguarded so that the rights of the public were most 
expressly preserved. Under this safeguarding clause the Westininster 
Company were to fulfil in a proper and efficient manner all conditions and 
requirements in respect to the supply of electrical energy to which the 
London Company were, or might hereafter become, subject within the 
Westminster area. 

Then came to be considered the bearing of the various recitals he had 
made on the points at issue between the parties. With reference to the 
first question, What was the effect of the Westminster Company taking 
over the '* management and working " of the London Company's under- 
taking in Westminster * In his opinion the words must be taken to 
mean just what they did in the Act of 1908, under which the agreement 
was made and which it purported to put into practice. Phe company, 
like an individual, were bound to manage and work the business with 
reasonable care and skill and with an honest regard to the interest of the 
party entrusting them with it. He had no doubt that it was in this sense 
that the words were used in the permissive section of th ^ Act of 1908, and 
this must. prevail in agreements made to carry into effect the powers so 
granted. "l'he power to allow another company to manage and work an 
undertaking which is rendering services to the public did not mean that 
it might be put into hostile hands to be strangled. If, therefore, the 
language of other parts of the agreement were such as to compel their 
lordships to give to these words the meaning contended for by the respon- 
dents, a serious question would arise as to whether the agreement was not 
self-contradictory, or in the alternative was not ultra vires. But he could 
see nothing in the language of the agreement which gave rise to difficulties 
of that sort. His Lordship then examined the arguments of the defen- 
dants on this point. They claimed, inter alia; that the London Company 
had no further interest in the undertaking; its sole asset. was the annual 
payment of £21,735 and the guarantee as to the purchase price, and that 
therefore it was the intention of the parties that the defendants should 
do what they liked with the undertaking, avoiding, of course, violations 
of the statutes. But it could not be assumed that if fairly worked and 
managed by defendants, plaintiffs undertaking might not fetch a higher 
sum than £100,000, and he did not think that defendants! contention was 
sound that the arrangement meant that, on their undertaking to pay 
£21,735 per annum and to guarantee a purchase price of £100,000, they 
obtained the privilege of getting rid of a competitor so far and so soon as 
they could do so without violating statutory obligations, ‘That was not, 
in his opinion, a fair exercise of the permission to allow companies to 
associate or give mutual assistance in the management and working of 
their undertakings, or a fair interpretation of the language of the agree- 
ment itself. 

The second question was whether the Westminster Com pany, as manag- 
ing and working the London Company's undertaking, was entitled to 
refuse to give a supply of alternating current to owners and occupiers 
applying to that company for it and entitled to a supply of clectric energy 
from that company. He thought the one simple and decisive answer to 
that question was this: The London Company was bound to give to such 
owner or occupier a supply of alternating current because it could give 
no other. They had never taken the necessary steps to qualify them- 
selves in the Westminster area for distributing continuous current, either 
by laying the requisite mains or by erecting the stipulated generating, or 
rather transforming, plant, i.e., the motor-generators. [t wasabundantly 
clear that an electric lighting corporation could only give its statutory 
supplv from its own mains, The order was full of provisions as to the 
responsibility of the company for the condition of its mains, the prepara- 
tion of maps of those mains, which were to be open to the public for in- 
spection, and so forth. All these precautions were for the benefit of 
owners and occupiers who were entitled to a supply from the company. 
The whole of these provisions would be evaded if the company could refuse 
to connect a would-be consumer with its own mains and force him to take 
his supply from some other source. tt followed, therefore, that the 
London Company had no power to give a statutory supply of continuous 
current in the Westminster area. 

His Lordship having referred to what he characterised as the “ curious 
process of reasoning © by which the defendants seemed to have arrived at 
the conclusion that the London Company might distribute continnous 
current to the public in Westminster, namely, that as managers of the 
London Company's undertaking they were entitled, as against the public, 
to call the mains of the Westminster Company, London Company's mains, 
which he considered wholly unsupported by anything in the agreement said ; 
It follows, therefore, that in both of these, their main, contentions the 
Westminster Company have been in the wrong. This decided the question 
that wherever the London Company has its mains and is distributing 
alternating current there are customers enjoying that supply at the prices 
charged by the company. It follows that their neighbours, on applica- 
tion, are entitled to be simila:ly treated. The choice of the supply which 


he will take in the Westminster area is in the hands of the customer and 
not of the company. The injustice of any other condition would be 
flagrant. As electrical invention progresses it is found that the relative 
advantages of the two types of supply may vary. It was quite possible 
that a stage might come where the alternate-current supply would be 
much more efficient for lighting purposes than the continuous-current 
supply, and in the documents in this case there was evidence that some 
people are of this opinion at the present time. It was intolerable to think 
that the undertakers should have the power to give to favoured cus- 
tomers the more efficient system and to refuse it to others. Fortunately 
no such oversight had been committed in the legislation on this subject. 
Unfortunately the Courts below had come to a ditferent conclusion. By 
some oversight sec. 19 of the Electric Lighting Act, 1882, was not pointed 
out to them, and in the absence of such an equality clause they were led 
by the phraseology of certain technical regulations issued by the Board 
of Trade to conclude that the option in such a case rested with the 
company. His Lordship proceeded. to examine the validity of the 
grounds npon which this view rested, observing that these Board of 
Trade regulations are nowhere made part of a provisional order. Their 
status was that of all regulations imposed on the suppliers of energy in 
order to ensure a proper and sufficient supply. They had nothing to do 
with the rights of the public to a supply, but only to secure that those 
rights were properly satistied. Alternative or double systems of supply 
were the exception. In the Board of Trade regulations with regard to 
the nature of the supply, i.e.. whether continuous or alternating, pre- 
cisely the same language was used and the same object was effected — 
that the consumer should have on record the ©“ declared ` characteristics 
of the supply. With all the reasons he had enumerated, therefore, it 
was not lawful for the Westminster Company to refuse to give a supply 
of alternating current. from the mains of the London Company to con- 
sumers who were entitled. to a supply from that company and made 
application duly for it. Indeed, it was a little difficult not to speak 
stronuly of this attempt to set at naught the rights of the public. The 
Westminster Company, as managers of this part of the London's under- 
taking, claimed the right to force the ordinary Westminster supply on 
consumers desirous of receiving supply from the London Company, and 
entitled so to do, and in virtue of this claim that they were entitled to 
deprive the public in the Westminster area of the right which they have 
hitherto undoubtedly possessed. of obtaining the alternating current 
from the London Company. In. both of these contentions the West- 
minster Company have been in the wrong. It remained to consider 
what should be the relief given by their Lordships’ House in the circum. 
stances of this case. Tt was not necessary to grant any injunction, as 
there was no reason to think that defendants would fail to act in accord- 
ance with their obligations when these had been duly declared. Con- 
cluding his Lordship said : E should suggest the following declarations :— 

l. That it be declared that defendants; in managing and working 
plaintitfs’ undertaking in the Westminster area, are bound to do the same 
with reasonable care and skill and with due regard to the interests of 
the London Company therein. 

2. That it be declared that, according to the true construction of the 
agreement of May 4. 1910, defendants are, as between themselves and 
plaintiffs, bound, if required so to do by plaintiffs, to supply electric 
energy by means of plaintiffs’ alternating current to any consumer or 
proposing consumer in the Westminster area who apples to plaintiffs 
for a supply of electric energy and is entitled to receive from them a 
supply of the same and whose application is duly forwarded by plaintiffs 
to defendants for execution, and to do and permit to be done all acts 
and things necessary for furnishing such customer with plaintiffs 
alternating current. 

Defendants to pay the costs of the actions and the appeals. 

These declarations were carried in these terms, and His Lordship 
declared accordingly. 


Re Willans & Robinson (Ltd.) 


On Friday Mr. Justice Swinfen Eady sanctioned a reduction of capital 
and ascheme of reconstruction of this company. 

Mr. H. G. Wright said that the company was an old-established one, 
but in recent years it had fallen on evil days, and if the proposed reduc- 
tion were not carried through the company would have to. be wound up. 
It had £208,000 of debenture stock and the bank held a first debenture 
for something approaching £40,000, payable on demand. Negotiations 
had been going on for some time in various quarters for a sale or amal- 
gamation, and those were practically ripe and would fructify if the pro- 
posed reduction were effected. The original capital of the company was 
£300.000, and that was gradually increased to £750,000, all in £5 shares, 
70,000 preferences and 75.000 ordinary. A reduction on account of loss 
was made in 1907, when £4 was written off the ordinary shares. Jt was 
now proposed to divide the outstanding preference shares into £1 shares. 
and to write off 12s. a share for each of them. Then they proposed 
to reduce the ordinary shares by 17s. 6d.. making them shares of 2s. 6d., 
reducing the total issue to £141,665. 5s. Thev then converted the two 
classes of shares Into stock, and amalgamated them into one class. They 
also proposed to increase the capital by 30,000 shares of 1s. each, the 
object of which was to give certain gentlemen who were to co-operate with 
the company an interest in the ultimate profits of the company. They 


would subscribe for 24,000 shares, and the other 6,000 would be offered 
for subscription at par. 


LEGAL INTELLIGENCE continucd on page 30. 
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LOAD-GETTING. 


We publish this week an interesting description of the 
methods employed by a supply company in building up a 
day load in a small American town. Perhaps the real 
gecret of the success attained in this case is to be found in 
the story of the rabbit, which was able to climb a tree 
because it had to. In other words perseverance had every- 
thing to do with it. 

Among the plans adopted for procuring business, personal 
solicitation was regarded as of the first importance. We are 
in complete agreement with this view, but we think it is 
of doubtful value unless this class of work is in the hands 
of the right kind of men. Not everv engineer makes a 
successful business canvasser, and probably this is owing 
to some constitutional kink which it is next to impossible to 
take out. The right man may not have his subject at his 
finger ends, but he must have perhaps a little more than 
the normal supply of self-confidence, or that degree of it 
popularly known as “cool cheek." This alone may, of 
course, do more harm than good ; it must be tempered with 
good manners, a smooth tongue and a general savoir-faire. 
Experience goes to prove that business-getters are born 
rather than made. They must be able to adapt themselves 
to all kinds of people, from the roughest to the most highly 
polished personalities. We have found that the uneducated 
rough diamonds are the most difficult to deal with, and 
require the greatest tact in handling. We have the 
liveliest recollections of a smith who used always to greet 


the canvasser with a volley of iron bolts, but who eventually 
succumbed to treatment, and became an exemplary con- 
sumer—indeed, a walking advertisement for the electric 
service in all the public-houses of the neighbourhood. 
Another man, also a smith, used to set his dog on the can- 
vasser, but the latter eventually won his and the dog’s heart 
by half slaying the dog with a loaded stick. The path of the 
load-getter, it will be observed, is strewn with many adven- 
tures. As a general rule, it is our experience that the work of 
canvassing for a power load does not present many diffi- 
culties. Electric motors have a happy knack of recommend- 
ing themselves, and there is not usually much trouble in 
persuading a “ prospect " that he will effect a saving which 
will, sooner or later, wipe off the capital cost of the installa- 
tion. In any organised scheme of load-getting careful 
allowance should be made for a breakdown service of motors. 
Boilers are in the habit of bursting and gas engine flywheels 
are not unknown to quit work somewhat hurriedly. 
“ Incidents ” of this kind should be allowed for by a careful 
notification of the isolated plants running in the neighbour- 
hood with, sav, a card index of their capacity and horse- 
power. Such-and-such a motor in the stores could then be 
earmarked to take the place of So-and-So's boiler or So-and- 
So's gas engine. 

Cooking and heating present entirely different problems 
to the load-getter from those met with in the treatment of 
prospective lighting and power consumers. Cookers 
especially call for assistance from the female element, for 
however much a man may hold forth on the subject—and 
we say this without disrespect to many eminent male 
lecturers and chefs—the woman has to carry out the work 
in the home and is most likely to be convinced when 
arguments are advanced by a member of her own sex. The 
Americans do not seem to have tackled this portion of the 
problem, or if they have we hear very little about it on this 
side. As a matter of fact we rather gather from stray 
reports which reach us from time to time that the electric 
oven does not vet appeal to the American electricity sales- 
man, who is filling in his time at the moment in pushing 
separately heated utensils for table use. In the American 
town which we have already mentioned, irons, toasters and 
warming pads were found to sell best in the order named. 
Such devices as electrically-heated tools, of which the 
soldering iron is the most prominent, had only to be 
exhibited at work to be at once coveted, but there seems to 
be little doubt that this particular utensil, although one 
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of the oldest of those to be adopted for electric heating, is 
not pushed to anything like the extent which its merits 
deserve. It is also found in the case cited that next to 
personal calls advertisements in the local papers were a most 
satisfactory method of securing business. While we were 
some years ago disposed on this side to copy the commercial 
methods of our American cousins in electricity supply, we 
are now finding that these methods are onlv partially 
applicable to our needs, and that it 1s necessary for us to 
strike out in our own way. . 


CURRENT TRADE LITERATURE. 


MAGNETIC MEASUREMENTS IN [RON AND STEEL Wonxks.—We have 
received from Messrs, Siemens Bros, & Co. a reprint of an article on 
this subject. This article appeared in THe ELECTRICIAN some 
months ago. and deals with the apparatus manufactured by Messrs. 
Siemens for the above purpose, 
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. Battersea Borough Council v. County of London Electric Supply Co. 


On Wednesday Mr. Justice Jovee heard a motion in this action for 
obtaining a decision as to whether defendant company were entitled to 
Jay electric mains through the streets of the plaintiff Council. 

Mr. Hughes. K.C, and Mr. Maver were counsel for plaintiffs y Sir 
Alfred Cripps, K.C., and Mr. Tyldesley Jones represented defendants. 

In opening the case Mr. HUGHES said that the real question was whether 
defendants had the right to break up streets within plaintiffs’ area, and 
plaintiffs asked for an injunction (o restrain defendants from laying their 
mains in certain roads or in any other street or place within the Borough 
of Battersea. Defendants wanted to lav their mains along the main 
roads right through Battersea. 

Sir ALFRED CRIPPS said they had vot to get the consent of the Board of 
Trade, but the question was whether defendants had the right to lay the 
mains at all. s 

Mr. Hvcngs said that if defendants had the right then, in respect of 
any ditference as to route or the way the mains should be laid, it was to be 
settled by the Board of "Trade, but the only question. was whether 
defendants had any right to do it at all. If they had the right then the 
further question would. arise as to how the right should be exercised. 
That was to be settled by agreement with the local authority and failing 
an agreement by an arbitrator appointed by the Board of Trade. 
Defendants had no power to do what was complained of under their 
provisional order or the Confirmation Act, and the question. was 
whether they had under a subsequent Act, which related to various other 
metropolitan companies as well. The defendants had certain defined 
areas of supply. Defendants had a large area of supply on the south of 
the Thames which included Wandsworth, to the east Camberwell, and 
north of that to the Southwark boundary. Wandsworth was detached 
from the other two by a short intervening space of about a quarter of a 
mile. They had also an area on the north side of the Thames with a 
generating station at Clerkenwell. They had also a generating station 
at Wandsworth, but they had no right of supply in. Battersea, and 
what they were proposing to do was to lay a main along the high road 
through the Boroughof Battersea, and plaintiffs, as the highway authority, 
objected to their breaking up their streets. If defendants had not the 
right they claimed it was very important for the Council to prevent them 
from doing what they were proposing to do. The point in the case was 
that the Wandsworth area was already connected with the Camberwell 
. area at a point close to West Norwood, and that they desired further to 
connect those two areas was the key to the whole matter. Recently, 
under powers given by the County of London Electric Supply Act of 
1908, defendants had connected up their south areas with the generating 
station at Clerkenwell by cables carried over London Bridge. The 
whole of their areas were therefore now connected together, and each 
area was connected with both of their generating stations. What they 
now wanted to do was to have that further connection which they did not 
allege was necessary but only alleged that it was convenient. It was 
most important to bear in mind that all their areas were already con- 
nected, and that both generating stations were connected with all the 
areas, as his case would be that they were only entitled to necessary 
connections, The Act of 1908 for the first time enabled the suppliers of 
electric energy in the metropolitan area to enter into agreements with 
one another, and,in order to enable such agreements to be carried out, 
power was given to connect one area with another, and also to connect 
generating stations with outlving areas. In their own arcas the method 
of carrviig it out was to be goveraed by each company’s own Acts, 
coupled with the general sections of the Electric Lighting Act of 1882 


THE ELECTRICIAN, APRIL 11, 1913. 


and special sections of the Act of 1899, and where the mains were laid 
outside the area the right was to be subject to the provisions of those 
Acts and agreement with the local authority interested. Failing agree- 
ment with the Jocal authority, the matter was to be submitted to an 
arbitrator appointed by the Board of Trade. The route defendants were 
proposing to follow was the most inconvenient possible, because it went 
along the main street of Battersea from one end to the other. That 
would, of course, be a matter for the Board of Trade, but what defendants 
wanted was a second or alternative connection between their Wands- 
worth and Southwark areas, and that plaintiffs contended they were 
not entitled to. He submitted that the Act did not give them any power 
except to make a connection where they had not got it already. 

Mr. Justice Joven: You admit that but for this existing connection 
the company would be entitled to do what was proposed. 

Mr. HuGnes thought that probably they would. If they were not 
connected, he said, they would probably be entitled to make a con- 
nection. The section, however, seemed to be carefully limited. The 
words were ‘to make a connection," and he contended that that meant 
to make one and one only. Jf plaintitls’ contention was right, they 
might make any number of connections they liked. They said that the 
proposed connection was convenient, but they did not say it was a 
necessit v, 

His LorpsHip: What order do plaintiffs ask for ? 

Mr. HtGues said that they wanted a declaration that under the 
section plaintiffs were not entitled to make the proposed connection. , 

His Lonpsuir said he could not do that on an interlocutory motion. 
He might grant an injunction restraining defendants from making any 
connection, but could not grant an injunction to restrain the breaking 
up of the roads, 

Mr. Hveues said an injunction to restrain the making of the con- 
nection would satisfy them, and, of course, so far as they were con- 
cemed, it would be contined to Battersea, 

Sir ALFRED CRIPPS said that, assuming the Court was against him, 
which he did not anticipate, he would offer every assistance for getting 
the declaration or injunction in the proper form. 

Mr. Hronks said that if plaintiffs were right they could break up every 
street in Battersea. 

Mr. Justice Joyer said no doubt the Board of Trade would have 
something to sav to that. Without calling upon counsel for defendants, 
his lordship dismissed the motion, He was not impressed with the 
arguments of plaintiffs, and he did not see why the company should not 
be entitled to connect now two or more of their areas merely because 
they had some 16 years ago managed to get a connection which was more 
or less convenient. lt might or might not be sufficient, and it might be 
either in good or had repair. There were no words in the section which 
said the company was not to make a connection in places where they 
had one before the passing of the Act; and he could not grant an interim 
injunction, ‘The motion must, therefore, be refused, and the costs of 
the motion would be costs in the action. 

Sir ALFRED hoped that if the Council had any idea of proceeding to 
appeal they would press it on. 

Mr. Hucues thought his clients would probably do so. 


BUSINESS NOTICES. 


Mr. Wm. Baxter, A.M.L E.E.. has resigned his appointment with 
Messrs. A. Reyrolle & Co.. Hebburn-on-Tyne, and has opened an 
office at 90, Pilgrim-street, Newcastle-on- Tyne, as an agent. 

Mr. Baxter will represent Messrs, Daniel Adamson & Co., Dukinfield 
(for turbines, boilers, pumps, &c.). Messrs, Eckstein, Heap & Co. (for 
switchgear), Messrs. Newton Bros, (for motors, dvnamos, gas engines, &c.) 
and the St. Helens Cable & Rubber Co. (for cab-tvre sheathed and other 
cables). Before leaving Messrs. Revrolle & Co.'s works he was presented 
by Mr. Reyrolle with a handsome filing cabinet, which was subscribed for 
by the membe:s of the office and works staff. 

The Electric Battery Co. have removed to 62, Eagle-street, High 
Holborn, W.C. Telephone No. 1080 Holborn. 

Stanley Thos, Robbins and Hedley Shortland Hunt, electrical and 
general engineers, 19, Port-street, Evesham. have dissolved partner- 
ship. Debts by Mr. Hunt. 


It is announced that the offices of the British Chamber of Com- 
merce, Paris, have been transferred to 9, rue des Pyramides, Paris. 

Mr. Donald Smeaton Munro. M.I. E. E., writes to remind manu- 
facturers that in March, 1912, he acquired the section of the electrical 
business of Anderson and Munro which was worked from Edinburgh, 
and he desires that communicatious having reference to that section 
shall be addressed to him at 11, Randolph-place. Edinburgh. 


Sale by Auction.— Messrs, Wheatley Kirk, Price & Co. have 
received instructions from Mr. T. R. H. Tetley (who is discontinuing 
manufacturing) to offer for sale by public auction. piecemeal, at 
Falcon Works, Bedford.street. Greengate, Salford, Manchester. on 
Wednesday, April 30, at II a.m., the plant, machinery, stock and 
entire contents, including lathes. drilling, milling and planing 
machines, emery grinders, smiths' hearth. petrol gas generator, tools, 
belting, office furniture, patterns, &c.; also stock of switches, fuses, 
slate and marble panels, castings, brass and copper rods, strips, &c. 
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Catalogues from the Auctioneers, 16, Albert-square, Manchester, 
46, Watling-strect, London, E.C., and 26, Collingwood.street, 
Newcastle-on-Tyne. See also an advertisement. 


Patents Development.—The proprietors of patent No. 14,766/1910, 
for '" Improvements in combined speed and current regulators for 
dynamo-electric series machines," desire to make arrangements for 
exploiting same in this country. Communications to Messrs. 
Haseltine, Lake & Co., Patent Agents and Consulting Engineers. 28, 
Southampton-buildings, Chancery-lane, London, W.C. 

The proprietors of patents No. 23,781 and 28,909 of 1911 relating 
to“ Improvements in incandescent electric lamps and protectors ” 
desires to sell both. Particulars from Messrs. Perry & Davies, 50, 
Elm-street, Aberbargoed, Mon. 

The’ proprietors of British patents Nos. 22,596/1909, 7,659/1910, 
7.851/1910, 8,228/1910 and 12,248/1910, relating to '* Improvements 
in automatic telephone exchanges. systems, selectors and current 
senders,” desire to make arrangements for practically working same 
in this country. Applications to Messrs. W. P. Thompson & Co., 
patent agents, 285, High Holborn, London, W.C. 

« Safetee ° Switch Fuses.—We are informed that the Safetee 
Controlling Appliances Co. have applied for and been granted by 
Messrs. Berry, Skinner & Co. a limited licenze under Berry's patents 
Nos, 28,546-04 and 13,443-09 to manufacture and vend in the British 
sles under royalty their apparatus known as the ''Safetee " 
Switchfuse. — — . 


HEATH TUTTLE UTC ALIM UA 
ELECTRICITY SUPPLY. 
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EXTENSIONS. 


Birmingham.—On Wednesday the Electric Supply Committee 
came to a final decision on the proposal to construct a new electricity 
generating station on the land at Nechells acquired from the Birm- 
ingham, Tame and Rea District Drainage Board. 

The general scheme was approved in December, but certain details 
remained for further consideration. It is necessary to be prepared to 
meet the steady demand for power. and the Committee have ordered 
sufficient plant to equip fully the Summer-lane station. As this plant 
will be installed at the beginning of next year, they feel they must proceed 
without delay to provide for further expansion in future years. Their 
new scheme is to construct a station at Nechells and lay down plant of a 
capacity of 100,000 kw., and the total cost of this extension will be 
approximately £1,000,000. It is not proposed, however, to complete the 
whole of the work forthwith, but to carry it out in sections. At the out- 
set the Committee willerect buildings and lav down plant with a capacity 
of 25,000 kw. at a cost of £250,000, and it is hoped to have the building 
ready and instal plant of a capacity of 15.000 kw. by the autumn of 1915. 
Then in future years the extensions will be continued as required. 

The most important question left over for consideration was the 
advisability of substituting gas engines for steam turbines, but, after full 
consideration, the Committee have unanimously agreed, on the report 
of the engineer (Mr. R. A. Chattock), to adopt steam turbines, as they are 
satisfied steam turbines would be preferable in all the circumstances to 
gas engines. 

Bootle.—On the recommendation of the Electric Power and Light- 
ing Committee it has been decided to extend the electricity supply 
mains at a cost of £4,375 and to apply for sanction to borrow £3,750 
for defraving the cost of a portion of the scheme, the remainder to be 
defrayed out of loans already sanctioned. 


Carlisle.—The Corporation decided on Tuesday to apply for 
sanction to a loan of £7,500 for further extensions of the electricity 
generating plant. This has been rendered necessary by numerous 
applications for large supplies of current to commercial and industrial 
concerns in the city. 

Colwyn Bay.—An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £5,300 for additional 
generating plant, extensions of mains, &c. 


Mexborough.—An unopposed inquiry was held here last. week into 
the application of the urban council for sanction to borrow £11,500 
for extensions of the electricity undertaking. 

Evidence was given by the clerk (Mr. J. W. Hattersley) and the clec- 
trical engineer (Mr. J. Senior). It was stated that there was a likelihood 
of the demand for electricity for lighting and power being increased. 

Newcastle (Staffs.)—It has been decided to lay anadditional feeder 
and distributor cables at a cost of about £2,000, and the L.G. Board 
have been asked to sanction a loan for this amount. 

Newport (Mon.)—At a recent meeting the Electricity and Tram- 
ways Committee resumed the consideration of the proposed exten- 
sions for the electricity undertaking which were embodied in the 
recent report of the borough electrical engineer (Mr. A. Nichols Moore) 
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on the provision of future requirements for electrical energy. and 
after a protracted discussion the recommendations embodied in the 
report were carried by à unanimous vote, 

The extensions comprise a 2,500 kw. turbo-aliernator, surface condens- 
ing plant, 600 kw. direct-current generator and switchgear. The report 
also dealt with the general outlook so far as the electricity department is 
concerned in Newport. Mr. Moore's recommendations were. also ap- 
proved in regard to lowering of the single-phase frequency, but it is not 
intended to deal with this question for another 12 months. 

At the monthly meeting of the Council on Tuesday the Committees 
recommendations were unanimously adopted. 

Stockton-on-Tees.—It was announced at a recent meeting of the 
Council that about one-third of- the reserve fund of the electricity 
department had been devoted to the purchese of a new rotary 
converter (at £000) to meet urgent requirements, 

The expenditure of a further sum of £1,000 was also found necessary 
some weeks ago, but the Management Committee have been able to 
secure terms from the Cleveland & Durham Electric Power Co. for a 
supply of electricity between 10 p.m. and 6 a.m., or (if needs be) between 
6 p.m. and 6 a.m., which will meet their requirements and save. the 
expense of laying down additional plant. The cables of the Cleveland 
& Durham (Co. are laid within 300 ft. of the Corporation works, and the 
laving of the necessary length of cable to connect with the Corporation 
station will be a simple matter. 


Woolwich.—In order to be able to give a supply of electric current 
to the new L.C.C. hostels at Eltham the Council have decided to 
borrow £1,448, the estimated cost of providing transformers and 
switchgear at the High-street sub-station and also for the provision 
of a duplicate main to New Eltham. 


GENERAL. 

Accrington.—The Electricity Committee have drawn up a revised 
scale of charges for electricity for domestic purposes. but consumers 
are to have the option of availing themselves of it or continuing on the 
flat rate of 4d. per unit, with a more liberal scale of discounts. 

Under the new system the charge will be 12! per cent. per annum on 
the rateable value of the house, plus Jd. per unit for all electricity eon- 
sumed, with a discount of 5 per cent. Under the flat rate the discounts 
will range from 10 per cent. when the consumption does not exceed 200 
units per quarter to 25 per cent., when the consumption exceeds 3,000 
units per quarter, 

The Council have voted the electrical engineer (Mr. H. Gray) £50 for 
extra work in connection with the extensions at the electricity works. 

The salaries of various members of the electricity supply and tramways 
staffs, including Mr. A. W. Clegy (assistant electrical engineer) and Mr. H. 
Pilling (tramways manager), who have been granted increases of £25 per 
year, with a further £25 in 12 months’ time. 


Banbridge.—A Board of Trade inquiry was held on Thursday and 
Friday last into the application of the council for a provisional 
electric lighting order for the district. 

Mr. J. Gorpon, K.C., for the promoters, pointed out that Bonbridge 
had a very considerable manufacturing business and the population was 
increasing. Having given the valuation figures, rating, loans, &e.. he 
said that the estimated expenditure for the proposed electricity. works 
was about £3,300. He referred to the present indifferent lighting of the 
town by gas, and to the memorials sent in to the Board of Trade in 
opposition to the present scheme. The greater number of those signing 
the memorials were manufacturers who had their own places lighted by 
electricity or shareholders and others interested in the existing vas com- 
pany, including one local gentleman who had an electrical installation 
in his own premises, and who actually about two years ago asked the 
town council for permission to crect poles in. the street to enable him to 
supply clectricity to his neighbours. 

The town clerk (Mr. William M'Cormac) and Mr. Pleasance (Messrs, 
Woodside & Co.), electrical engineer, gave evidence as to the estimated 
ex penditure on the proposed scheme, &c. 

Caerphilly.—The council have conditionally assented to the 
application of Mr. J. H. Edwards for a provisional electric-lighting 
order. 

Dromore.—4A Board of Trade inquiry was held here last week into 
the application of the Urban Council for a provisional electric lighting 
order. 

Mr. John Gordon, K.C., who appeared for the Council, said his clients 
were anxious to provide electricity for lighting and power. The town 
was now lighted by gas, the present company having no statutory powers, 
and so far as could be ascertained, no annual returns were published by 
the company. The Council alleged that the gas company were a source 
of annoyance to them, as the public could not get over the streets and 
roads owing to the streets being repeatedly opened up for repairing gas 
mains and service pipes. "Ihe present cost of gas was 5s. 3d. per 1.000 
cubic ft. ‘The Council had been advised by Mr. Pegs. electrical engineer, 
Loans under the Electrie Lighting Acts did not atfect the borrowing 
powers of the Council. It had been made the basis of objection that local 
linen manufacturers were supplied with electric power. but of the 10 
manufacturers inside the urban boundary only two were already supplied, 
and almost the whole of the remainder would take current for light and 
power. 

Evidence for and against the scheme was then taken. 
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Fire Alarms.—Sheffield Corporation have obtained quotations 
from the Post Office, at £065. 15s. per annum, for installing 50 fire- 
alarms with boxes, and at £909, 15s. per annum for 50 fire-alarms 
with pedestals, on a 10 years’ agreement ; but the consideration 
of the quotations has been deferred. pending the result of inquiries 
about the " Gamewell ” system. 

Lye and Wollescote.—The Council have appointed a special com- 
mittee to consider and report upon the question of giving notice to 
acquire the undertaking established under the local electric lighting 
order of 1899. 


Northolt. —The Uxbridge Rural Council have sanctioned the appli- 
cation of the Harrow Electric Light & Power Co, to supply electricity 
to premises at Northolt. 


Sheffield.—The electricity supply department propose to adopt the 
Norwich or rateable value system of charging for current as an alter- 
native to the existing method. 

It is proposed to make a fixed annual charge of 10 per cent. on the net 
assessment (payable quarterly in advance), plus 1d. per unit consumed, 
with no meter rent. The present rates are 4d. per unit fov lighting and 
Id. per unit for heating and cooking. It is claimed that under the new 
system a consumer can tell within narrow limits what his annual expendi- 
ture for current will be, as the fixed charge, which comprises the main 
portion of the account, is not atfected by theaniount of consumption, and 
at the nominal charge of 4d. per unit the additional cost of the current 
cannot be a serious item, Another advantage is that as separate meters 


for heating installations will not be required the ex pense of providing two | 


sets of wiring will be avoided. The taritf is framed to meet the demand 
for heating and cooking. With the cheapening of the supply and. the 
improved apparatus now obtainable at a moderate cost there is every 
likelihood of electricity becoming a keen competitor of gas for cooking, 
The reduced charge of Ld. per unit for heating and cooking is to apply to 
all consumers in. premises other than private houses who sign the mini- 
mum payment form in respect of their lighting installation, For lighting 
they are charged 2d. a unit. provided they guarantee the use of their 
lamps for 41 hours a day, and under the new arrangement between 700 
and 800 consumers immediately become entitled to take advantage of the 
heating and cooking concession, No alteration is to be made in the 
charge for current for power. 

Tne Corporation. approved. the proposal on Wednesday, when the 
chairman of the Electricity Supply Committee (Councillor. Crowther) 
explained that the scheme was by no means an experiment, because it 
had been in use for three or four vears in a numberof cities, and the results 
had been most gratifying, [t was making general for the first time in 
Sheftield advantages which had been given under certain conditions to 
people occupying public premises, He foreshadowed that in the next 
two or three vears the number ef private users of electric current would be 
doubled or even crebled. 

Stretford.—The charge for current to places of worship has been 
reduced from 41d. to 4d. per unit. 

Consideration of the question of extending the generating plant has 
been adjourned for three months pending inquiries, 

Tullamore (Ireland).—The price of gas in this town is 5s. lOd., and 
about 100 ratepayers have petitioned the Urban Council to take 
some steps to secure electricity supply for the district. Accordingly 
the Clerk has been directed to get expert advice as to the possibilities 
of an electric lighting scheme, and the Council have declined to 
negotiate with the Gas Company for the purchase of their works, 


Watford.—There are now 1.524 connections (equivalent to 86.605 
32-watt lamps) to the Council's electricity undertaking. 

It has been decided to alter the Norwich " system of supply from the 
present rate of 121 per cent. plus Id. per unit to 12} per cent. plus jd. 
per unit. 

York.—The Electricity Committee have decided to reduce the 
price of electric current, which varies from 41d. per unit, for a con- 
sumption of 250 units per querter, to 34d. for 4,000 units to a uniform 
charge of 31d. per unit to all consumers of less than 4,000 units per 
quarter. The reduction will mean a reduction of £1,000 a year in 
revenue. 

The Local Government Board have sanctioned a loan of £500 for 
wiring certain premises, the period of repayment being 10 years, 


LIGHTING NOTES. 


Colchester.—The cost of lighting, cleaning. extinguishing and 
repairing the 354 public electric lamps during the year 1912 averaged 
lss. 4d. per 100 c. p. lamp and 15s. Id. per 50 e.p., which, with the 
cost of electric current, represented a total of £3. 18s. 7d. and £2. 5s. 3d. 
respectively. 

Manchester.— The Lighting Committee have approved a joint 
report of the engineer of the gas department (Mr. J. G. Newbigging) 
and the chief engineer of the electricity department (Mr. S. L. Pearce) 
on the lighting of several of the main streets of the cit v. 

Messrs, Pearce and Newbiguing report that they have carefully con. 
sidered the question of public lighting, and are agreed on certain recom. 
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NOW READY. 


“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1913 Edition of 
the Big Blue Book is now ready. The published price is 
158. ; post free, United Kingdom, 158. 9d. The volume 
brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable, as it has 
been completely and carefully revised, and it contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers' and Dealers' purposes. The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 1913 Big Blue Book, 
making it the most complete work of the kind ever 
published. : 


mendaiions, The first ts that a further extension on a moderately large 
scale of the lighting of the principal thoroughfares in the city be made 
with high-pressure gas and clectrie are or metal filament lamps. The 
principal thoroughfares proposed to be set apart for the two lighting 
systems respectively are indicated in the report. he total length of the 
sireets to be lighted by high-pressure gas is 13,500 vds., and that of the 
sireets to be lighted by electricity is 11,8325 yds. In arriving at the allo- 
€iilon the enetacers have had regard. to the thoroughfares in which 
special are dishing cables are already laid and the suitability or unsuit- 
ability of the streets scheduled for centre suspended lighting or side 
livhiing, it being their opinion that, broadly speaking. one set of streets 
are besi dealt with by means of electricity, whilst others are more suit- 
able for the high-pressure gas system. ‘The question of the lighting of 
minor thoroughfares, couris and passages, remains in abeyance, and 
they recommend that this be deferred pending the result of the present 
proposal. 

Sheffield.—In order to improve the lighting of Norfolk.street and 
Barker's Pool (at present lighted by gas) a trial is to be made with 
electricity, subject to the cost of supplying and fixing the lamps 
heing borne in equal proportions by the electrie supply department 
and Watch Committee, and to the cost of maintenance and current 
not exceeding the cost for gas, 

Torquay.— he borough electrical engineer (Mr. C, W. Salt) is to 
obtain four sample street lamps for experimental purposes. in order 
to compare the results with the 1,000 c. p. Osram lamps now in use. 

Current is to be supplied to flame arc lamps outside shop premises on 
the following scale, subject to the type of lamp and the conditions of 
supply being approved in each instance: 1,690 c. p. lamps, 1d. per lamp 
per hour; 2,400 c.p., [ld.; 3,300 c.p., IHd. 


TRACTION NOTES. 


TRAMWAYS. 


London Tramways and Motor Traffic. —Mr. A. L. C. Fell, chief officer 
of the London County Council tramways. gave some supplementary 
evidence before the Select Committee of the House of Commons on the 
dangers of motor trathe in the Metropolitan area. 

He thought more refuges should be provided in such thoroughfares as 
Bow-road, Commercial-road. and Kingsland-road. Very wide streets 
were themselves a source of danger because of the want of defined limits. 
He would prefer a secondary sireet as an alternative route rather than a 
very wide street. ‘There were dangers in having the terminus of a route 
at an unsuitable point in a congested street. The “dead end " ter- 
minus at the bottom of Hampstead-road, for instance, was dangerous, 
but there was a projected scheme to extend the tramlines down Totten- 
ham Court-road to Cambridye-circus, where a looped return track could 
be provided. There was also a scheme for a loop line at the back of the 
National Gallery. Some of the projected improvements in that direc- 
tion had been prevented by the local veto which existed under a Standing 
Order of the House of Commons, Difficulties occurred because of the 
dual control over the tramways by the Home Office and the Board of 
Trade. He would prefer that the brake inspection should be made by 
expert officials of the Board of Trade rather than by a police official. He 
also gave several instances of the whole traffic of a tramway route being 
held up from one hour to three hours by the delay in the arrival of a police 
official from Scotland Yard to inquire into a collision or other accident. 

iepresentations had been made six or seven months ago to Scotland 
Yard and to the Home Oflice as to these delays by a deputation from the 
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L.C... but there had been no improvement vet. He suggested that new 
regulations should be made for dealing with traffic from side Streets 
coming into main thoroughfares ; that there should be more provision of 
refuges at Board of Trade tramway stopping places, and that Board of 
Trade regulations for tramways should apply to all motor vehicles. He 
put in tables which showed that a larger number of accidents occurred to 
drivers of three vears’ experience or under than to drivers of upwards of 
three years! experience. Fewer fatal and non-fatal accidents ovcurred 
to tramway cars than to motor vehicles because the people knew where 
the tramway was, while other motor vehicles went on an irregular line 
and at a varving speed. It would be quite safe for tramway cars to go 
at a speed of 20 miles an hour on a wide, open road, such as between 
Woolwich and Eltham, where there was little other trafic. M would be 
better for the secuirty of street traffic if there were co-ordination between 
the tramway and motor “bus services. 

Sheffleld.—The Tramways Committee propose to invite tenders 
for 25 additional tramcars, and application is to be made for sanction 
to borrow £13,961 for extending the Crookes tramway. 


POWER AND HEATING NOTES. 


Glasgow.—On Tuesday Mr. F. S. Grogan, 3.M.L.C.E.. M.LE.E.. 
of the British Electric Transformer Co.. gave a lecture and demon- 
stration in the Public Hall, Pollokshields, under the auspices of the 
Smoke Abatement League. The lecture, the object of which was 
to show housewives how to apply their existing knowledge of cooking 
to the use of the "Tricity cooker, was repeated in the Public Hall, 
Hillhead, Glasgow, on Wednesday. 

Torquay.—The electrical engineer (Mr. © W. Salt) has been 
directed to report as to the general use of electric cookers. 


Works Driving.—At the last meeting of the Aberdeen Electricity 
Committee it was proposed to give a supply of electricity to the 
Broadford works of Richards (Ltd.) at $d. per unit. 

A discussion took place on the question of supplying electricity at 
the rate proposed, and Mr. Fiddes stated that the profit on the electricity 
undertaking was less now than it was a number of vears ago, when the 
capital was less. He thought that was due to the fact that electricity was 
being sup ed for power at a cheap rate. The total cost (allowing for 
deprecia*i- >, interest and sinking fund) was more than Id. per unit, and 
he moved that the matter be remitted to a sub-committee to consider 
the whole question, with power to call in advice. On a division the 
motion was carried. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.—A system of transmitting radio signals 
from ships in distress, invented by Mr. Raymond Phillips. is being 
shown by Messrs, Maskelyne and Devant at St. George's Hall. London, 

It is designed to ensure the recepaion of such siials isdecpeadenily of 
the wireless operator. The ship in distress sends out a signal consisting 
of a continuous train of waves, as distinct from the intermitient Morse 
code. ‘This signal causes contacts to be made automatically in the recciv- 
ing ship which work an electrical siren or bell, and thus draw the atten- 
ion of the operator. Should the reeciving apparatus be engaged. the 
continuous train cuts out the Morse signals. ‘Phe system is intended to 
be operative within a radius of 20 or 30 miles, but has not yet been applied 
to actual service at sea. 

The German s.s. “ Wiegand " was reported by radio on Saturday 
last to be sinking near the West Hinder Lightship in time for her 
crew to be saved, 


The Chinese Ministry of Communications has resolved to establish 
a radio-telegraph service between Peking. Shanghai, Canton. Hankow, 
Hsi-an-fu and Cheng-tu-fu, and to organize a school where operators 
can be instructed. The same Ministry has ordered the Chinese 
Telegraph Administration to send a commission to Tsingtau to study 
the system of radio-telegraphy in use there. and to report, 
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Adelaide (South Australia).— The accounts of the Municipal Tram- 
ways Trust for the six months ended Jan, 31. 1913, show that the 
total advances from the Government for tramway construction 
amount. to £1,307,488. the balance now repayable being £1.265.895. 
Reserve for renewals amounts to £39,404, and sinking fund to £41,594. 

Revenue was £154,014. plus €88 for interest, discounts, &e., working 
expenses were £101,492 and excess of revenue over operating expenscs 
Was £52.52 Ror £52,610, including bank inieresi, discounts, &e. The 
half-vear's full statutory charges amounted io £58,118. 
= Australasia.—The “Australian Mining Standard " says the resi- 
dents of Katoomba (N.S.W.) recently decided at a public meeting to 
ask the Government by deputation to consider the advisability of 
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establishing an electric tramway for Katoomba and Leura. It was 
stated at the meeting that the capital expenditure would not exceed 


£10,000. . 
It is stated that the Commonweahh Government have decided to 


equip the Federal woollen milly at Geelong (Victoria) with electric power 


plant. 

New engineering workshops are to be erected by the N.S.W. Govern- 
ment at Walsh Island, Newcastle. The foundations for the machinery 
are being put in. 


FOREIGN NOTES. 


Argentina.—Official statistics show that the total imports of 
merchandise into Argentina in 1912 were valued at £76.970,694 
(compared with £73.362.137 in 1911). 

Gf these the United Kingdom sent £23,733.845 (avainst1£2 1.727.486) ; 
Germany £12,788:301. (£013,172.342) 5 United States £11.425,390 
(£10.170,678) ; France. £7.523.716. (£7.605,311) ; Italy £6.407,430 
££5.809,196) ; Belgium £4.074.100.— (£3,807,042) ; | Spain £2,345.06] 
(£2.255,813). and other countries £8,142,244 (£8.364.089), "The total of 
"ek etrieal goods | from all countries was £1.861,757 (£1.336,732. 

Trial runs have been made on the Salta Electric Tramways, 

The construction of the electric tramway to Beriso, a suburb of Buenos 
Ayres, has been completed. 

Electric Traction Cables in Italy.— The application of underground 
cables for the electrification of railwevs is likely to make remarkab!e 
progress in Italy within the course of the present vear. A 25,000-volt 
three-phase underground cable, having a section of 35q. mm. by 
40 sq. mm., is being laid for the clectrificztion of the Milan- Lecco 
line. a distance of about 433 miles. 

The cable has been manufactured and supplied by the well-known firm 
of Pirelli & Co., of Milan, who have also just secured a contract from the 
Italian State Railways for a further supply of 50 km. of three-phase 
25.000- volt underground cable, having a section of 3sq. mm. by 20 sq. 
mm. "This biter cable is also intended forthe electrification of the Giovi 
line Ronco- Sanpierdarena, and will be tested at 85,000 volts at the works 
of Messrs, Pirelli & Co. and at 65,000 volts after laying. 

Italy.—The Bulletin of the French Chamber of Commerce at Milan 
states that an important opening for all kinds of agricultural machinery 
exists in Italy. notably in the plain of the Po and in the south. 

The numerous  underiakings for distributing clectrie power are 
favourable for mechanical installations on large. farms, as well as in 
agricultural centres where small landowners have realised the advantages 
of co-operation, “Co-operative syndicates have sold to their members 
over £200,000 worth of machinery during the last few vears;. Representa- 
tives should visit the district to ascertain the requirements of customers 
to fu nish technical information. 

Paraguay.—The '* Review of the River Plate" states that the 
construction of the Asuncion Urban electric tramways is nearly 
completed. 


Turkey.—The United States Consul at Trebizond savs that electric 
pocket lamps are a great convenience to the people there, and their 
sale is constantly growing. Those with a dry battery are preferred, 
Last year about £1.000 worth of electric pocket lamps and £200 
worth of cigar lighters were sold in the city of Trebizond alone, most 
of which were purchased from Germany. The cost. price of lamps, 
with lens, runs from 4 to 12 piastres (8d. to 2s.) without battery. 
and they are sold at 15 to 25 piastres with the battery. Refill batteries 
can be purchased in the local market at 7d. to 10d., the cost of these 
batteries being 4d. to 5d. The weather of Trebizond affects the 
batteries very injuriously. Stronger batteries are preferred, but 
German manufacturers have not so far sent any to the local market. 
Duty on these goods. as on practically all imports into Turkey, is 
1] percent. ad valorem. The principal dealer in Trebizond purchases 
his stock either directly from Germany or through Constantinople 
merchants. 


MISCELLANEOUS NOTES. 


Customs Decisions.—According to recent decisions zine bars 
(cut to measure but not otherwise prepared) for galvanic cells, and 
automatic lubricating apparatus can be imported into the Nether- 
lands duty free. 


E. I. Athletic Club.—'The fourth annual bohemian concert in con- 
nection with the Electrical Installations (Ltd.) Athletic Club was 
held on Monday at the Oval Hall, Kennington, 

Before an audience of 300 to 400 people, consisting of the staff and 
their friends, an able body of entertainers carried through a most ex- 
cellent variety programme. At the opening of the proceedings Mr. 
Sianley C. Russ, president of the Athletie Club, alluded to the successful 
development of the club, and informed the members that he had been 
successful in his negotiations with the City of London Cricket Club for 
renting a portion of their exceptionally fine ground at Acton. and also 
that the E.l. (Ltd.) Cricket Club had entered for the Western League. 
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Exhibitions.—A Fuel, Light and Power Exhibition will be held at 
the City Exhibition Hall, Sheffield, from Oct. 24 to Nov. 15. 1913. 

The exhibition is being organised under the auspices of the Sheffield 
Health Association and the Sheffield Smoke Abatement Society, and 
under the patronage of the Lord Mayor and Master Cutler, and the 
president of the local Chamber of Commerce. ‘The preliminary advisory 
committee include Mr. J. Seott Anderson, A. M.LC. E... M... E. E.. Mr. 
S. E. Fedden, M.Inst.C. E, general manager Corporation electricity 
department, Prof. W. Ripper, of the Sheffield University. and other pro- 
minent citizens, The managers are Messrs. Walter Cawood (Ltd.), and 
the hon. secretary is Mr. W. Bashforth. The exhibition will comprise 
four sections—viz., (1) Fuel, (2) Light, (3) Power, and (4) General. 
Arrangements are being made for a suitable supply of electricity and gas 
for lighting and power, and there will be demonstrations of cooking by 
electricity and gas, &c. 

The British Consul-General at Chicago reports that 125 manu- 
facturers of pleasure cars were represented at the Annual Automobile 
Exhibition recently held at Chicago, which is practically the centre 
of the United States motor car industry. No foreign cars were 
shown, Prices ranged from £81 to £1.438. Amongst the principal 
features of the newer cars were electric lighting and starting, and 
magnet to worm drives. Sales were good. one firm obtaining an 
order for about £1.233.000 for motor lorries, said to be the largest 
single order ever given. 

An international exhibition of industrial motors will be held at 
Parma (Italy) from June to October next. Applications for entry 
to competitions of (1) motors for deep ploughing. and (2) internal 
combustion motors, burning heavy oils, for use in agriculture will 
be received by the Italian Touring Club, 14. Via Monte Napoleone, 
Milan, until April 30 for No. 1, and May 31 for No, 2. 


Ghent International Exhibition.— Now that the final zerangements 
of the British section are complete. it is possible to give some general 
idea of how Great Britain is to be represented at this International 
Exhibition. which opens at the end of this month. 

'The British Pavilion, which, as has already been stated, stands on the 
left side of the Court of Honour, facing the French Pavilion, is a large 
low building approximately 130 vds. square, divided into a machinery 
hall and four surrounding galleries, where exhibits by a number of 
Government departments, exhibits of British pottery and of arts and 
crafts, and a library of British trade newspapers will be housed. The 
industries of Ghent are largely textile weaving and the manufactare of 
machinery, and have earned. for the town the title of ©“ The Manchester 
of Belgium," containing asit does more than 1,000,000 spindles for cotton, 
nearly 500,000 spindles for linen. and jute, and about 00.000 looms: 
in addition, steam engines representing about 95.000 n.r. are manufac- 
tured there yearly. These considerations have caused. the Board. of 
Trade to select machinery as the central feature of the British display. 
Practically every type of machine used for spinning and weaving will be 
shown at work, and it will be possible to trace the vartous processes from 
the moment that the bale of raw material is opened to the moment the 
finished fabric leaves the machine. Among other machinery exhibits 
a great power plane, weighing 25 tons and cutting steel and iron with the 
case of a carpenter working woed, will draw crowds of visitors, 

Britain's newest industry is also to make a special display, Though 
it is not yet generally known, we have as a nation secured a strong lead 
in the manufacture of everything that caters for the great public demand 
for cinematography, with perhaps the exception of the films. Recog- 
nising the fast growing importance and the great possibilities of this new 
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Steam Turbo-alternator, Surface Condensing Plant, D.C. Generator 
and Switchgear. 

Newport (Mon.) Corporation invite tenders for the supply 
and erection of a 2,000 kw. Steam Turbo-alternator, Surface 
Condensing Plant, a 600 kw. d.c. Generator and e.h.t. and Lt. 
Switchgear, Specifications, schedules. drawings and form of 
tender. &c.. from the borough electrical engineer, Mr. A. Nichols 
Moore. ‘Tenders to the town clerk, Mr. Albert A. Newman. 
Town Hall. Newport. Mon, by 10 a.m. April 26. See an 
advertisement. i 

Switchgear, Cables and Accessories. 

The Electricity Supply Committee of the Corporation of 
DUBLIN invite tenders for the supply and installation at their 
Pigeon House generating station of h.t. and 1t. Switchgear. 
Cables and Accessories. Conditions, specification and form of 
tender from the City Electrical Engineer. Fleet-street, Dublin. 
and tenders to the chairman of the Electricity Supply Com- 
mittee. 3, Cork-hill, Dublin, by noon. Thursday. April 24. See 
an advertisement. 


— 


JUNIO TUAE HU 


A 


industry, the Exhibitions Branch of the Board of Trade has arranged 
a display of the chief British firms, which, it is hoped, will still further 
strengthen the position of the industry. 

Very interesting displays are also to be made by several great English 
railways. notably by the Great Central Railway Co. The largest display 
in the Government galleries will be that of the Post Office; which will 
include examples of the various instruments used by the department 
for the rapid despatch of telegrams and a working model of an overhead 
line. 'The exhibit of the National Physical Laboratory will illustrate 
the work done by that department in elucidating the problems of fight, ` 
and show (among other things) how the air currents playing upon an 
aeroplane are photographed. f 

The exhibit of trade and technical journals, which will be shown in a 
library opening out of the Arts and Crafts Section, and specially designed 
and decorated by Mr. Frank Brangwyn, A.R.A.. is à new departure in 
British exhibits, and should. prove the means of bringing the advertise- 
ments of British manufacturers before Continental buvers. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during 
March. 1913, and (b) during the current vear from Jan. 1 to March 31, 
with the increases or decreases compared with the corresponding 
periods of 1912 :—- 

Electrical machinery. (a) £136,323. (increase £23,090), (b) £307,635 
(increase. £77,302): telegraph and telephone cables (a) other than sub. 
marine £6,880 (decrease £27,443), (b) submarine £34 (decrease £16), other 
than submarine. £18.565 (decrease £82,155): telegraph and telephone 
apparatus (a) £16850 (decrease £496), (b) £520.26 (decrease £10,245) ; 
other electrical wires and cables; rubber insulated (a) £32,041. (increase 
£25087), (b) £93.4140 (increase. £78 173) : with other insulations (a) 
£2,060 (decrease £2.082). (b) £10,939. (increase £1,950): carbons (a) 
£12.394. (decrease £200), (b) £138,241. (increase. £256) ; dow lamps (a) 
£12.20 (decrease £23,342), (b) £54.393 (decrease £52,530) ; arc lamps 
and electric searchlights (a) £134 (increase £310). (5) £406 (decrease £210) ; 
parts of car lamps and searchlights (other than carbons) (a) £8,997 
(decrease £2,519), (^) £20,575 (decrease £6,037): primary and secondary 
batteries (4) £3542 (decrease £251), (b) £13,169 (increase £499). Total 
of electrical goods and apparatus, other than machinery and uninsulated 
wire, (4) £117,190 (decrease £19,080), (5) £374,339 (decrease £36,922), 

Exports.—The exports of electrical machinery, material, &c., (a) 
during. March. 1913, and (b) during the current. year from Jan. 1 
to March 31, and the increases and decreases compared with the corre- 
sponding periods of 1912, are as follows :— 

Electrical machinery, (4). £177,008. (increase. £16,224), (b) £557.505 
(increase £24,854) : telegraph and telephone cables (4) submarine £474,741 
(increase. £04,871), other than submarine £91,880. (increase. £41.3231), 
(1) submarine £577,627 (increase £103,058), other than submarine £180,682 
(increase £105,757) : telegraph and telephone apparatus (a) £22,387 (de- 
crease £2,019), (b) £71,629 (decrease £7,252): other electrical wires and 
cables, rubber insulated (a) £49,686 (increase £10,763), (b) £123,248 (in- 
crease £225): with other insulation, (a) £41.063 (increase £14.172), (b) 
£184,665. (Increase. £72,648): carbons, (a) £2.435 (increase. £1.261), (b) 
£3.778 (decrease £308) ; glow lamps (a) £13,364 (decrease £6.130), (b) 
£38.617 (decrease £9,764): arc lamps and searchlishts, (a) £706 (decrease 
£1.003), (5) £2.251 (decrease £3,229) ; parts of are lamps and searchlights 
(other than carbons), (a) £1,833 (decrease £400), (b) £5,225 (decrease 
£5 247): primary and secondary batteries (a) £25,209 (increase £4,308), 
(b) £74.007 (increase £22 488). Total of electrical goods and apparatus, 
other than machinery and uninsulated wire, (a) £815,673 (increase 
£153,015), (b) £1,540,256 (increase £349,518), 
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Boilers, Economiser, Conveyors, Generators, Converters, Switchboard, 
Barometric Condenser, Cooling Tower, &c. 

The Council of the Borough of SOUTHWARK invite tenders for 
the supply and erection of two Boilers, including Fan, Econo- 
miser and Conveyors; two 1.500 kw. Generators and four 
Converters and Switchboard ; Barometric Condenser, Cooling 
‘Tower and Steel Structure at the electric light station, Penrose- 
street, Walworth-road, London, S. E. Specification and form of 
tender from the Engineer and Manager, at the electric light 
station, Tenders to the town clerk, Mr. Perey H. Gray. Town 
Hall, Walworth-road, S.E., by noon April 23. See an ad- 
vertisement, 

Fibre Conduit. 

Tenders are invited for the supply of 20,000 yds, 3-in. Fibre 
Conduit to the city of MELBOURNE, ‘Tender form, specification, 
&e,. from Messrs, Mellwraith. McEacharn & Co., Ppy., Ltd., 
Billiter-square-buildings, London, E.C., to whom samples are 


to be sent, Tenders must be in by noon, Tuesday. April 29. 
See also an advertisement. 
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Carbon and Metallic Filament Lamps. Arc Lamp Carbons, Carbon Filament Lamps and Copper Cables. 
Bedford Corporation invite tenders from manufacturers for Tenders aro invited for tho supply of 1,020,000 Arc Lamp 
12 months’ supply of carbon and metallic tilament incandescent Carbons for 26,900 carbon filament incandescent electric lamps, 
lamps. Tenders to the office of the electrical engineer, Mr. and h.d. copper Cables to the city of MELBOURNE. Tender 
R. W. I, Phillips, by noon 23rd inst. See an advertisement. forms, &c., from the Agents for the City Council, Messrs, 


Generating Plant, Telegraph and Telephone Material, Copper Wire, &c. Mellwraith, MeEacharn. & Co. Ppy. (Ltd.). Billiter-square- 
Tenders are invited by the Commonwealth of Australia for buildings, London, E.C., to whom tenders by noon April I5. 

the supply and delivery of materials as follows: Power | H. T. Switchgear. 
Generating Station Plant for Port Darwin Radio-Telegraph Tenders aro also invited for supply of h.t. Switchgear, with 
Station (by May 14), Telegfaph and Telephone Material at remote control, to the City of MELBOURNE. Tender forms, 
Hosart (by June 9), and Copper Wire and Accessories at specification, &c., from the agents for the City Council, Messrs. 
BRISBANE (by May 21) Tender forms, specifications, &c., Mellwraith, MeEacharn & Co. Propty. (Ltd.), Billiter-square- 
from the Commonwealth Offices, 72, Victoria-street, London, buildings, Lóndon, E.C. Tenders to the Chairman, Electric 
S.W. See an advertisement, Supply Committee, Town Hall, Melbourne, by 1 p.m. May 30. 


Almshouse and School Lighting. Telegraph Cable. 
Lonpon County Council require tenders by 11 a.m. April 15 Tenders will be received on April 30 at the Salle de la Made- 


for wiring Geffrye's Almshouses, Shoreditch. and by 11] a.m. leine, BRUSSELS, for the supply of about 1,628 yds. of Telegraph 
April 23 for wiring Shadwell High-street Special School (about Cable. 
56 and 115 lighting points respectively). Specifications, &c.. | Insulated Copper Wire. 
from the Chief Engineer, Spring Gardens, S.W. Tenders will b» received at the Government telegraph depart- 
Rail-Bonds, Trolley Wire, Poles, &c. ' ment, BELGRADE. on April 26 for supply of about 78 miles of 
MANCHESTER Tramways Committee want tenders by 10 a.m. Insulated. Copper Wire. . 


April 15 for supply of Rail-bonds. Copper Trolley Wire. Steel 
B NE ene &c.. from. Mr. | [HITLER THATHETHAEEH EHI ELDER DH TUT 
shgear, Pipes, Hot Wells, Vaives, Motors, . = TENDERS RECEIVED AND ACCEPTED. 

LUHATHTHTHDEHEA THEATER TETTE RELA PEACE 


Switehgear, Pipes, Hot Wells, Valves, Motors, &c. 
MANCHESTER Electricity Committee require tenders by 10 a.m. 
April 23 for supply and erection at Stuart-street generating 
station of e.h.t. Switchgear, Low-Pressure Steam and Water Correction, —-In our last issue (p. 1191) we gave some particulars of 
tenders accepted by Marylebone (London) Borough Council. The 
first list (superheater, h.t. cable and ordinary underground cable) was 
correct, but the second list (annual supplies for the electricity depart- 


Pipes. Hot Well, Valves, &c.. and two 50 H.P. three-phase 
Motors for cooling towers. Specifications, &c., from Mr. F. E. 
Hughes, Town Hall, Manchester. 
h ment) did not appertain to Marylebone, but to Wimbledon. The 
contract for meters at Marvlebone has been secured this year and 
several previous years by Messrs, Chamberlain & Hookham. It may 


Three-phase and C.C. Switchgear. 
BnaprFoRD Corporation invite tenders for the supply and 
also be mentioned that the Dussek Bitumen Co. (whose name was 
spelt incorrectly in the Wimbledon list) have also submitted a tender 


erection of three-phase and C.C. Switchgear for two sub- 
stations, Specifications, &c., from the City electrical engincer, 

for compounds to Marylebone Electric Supply Committee, and it 
has been recommended for acceptance. ' 


Mr. Thos. Roles, and. tenders by 6 p.m. April 17 to the town 
York City Council have accepted. the following tenders for the 


clerk, Mr. Frederick Stevens, Town Hall, Bradford. 
Electric Lamps and Fittings, &c. 
plant required for the extensions of the electricity works :— 
Two water-tube boilers, superheaters, chain-graie stokers. pipework, 


GLasGow Parish Council require tenders by 10 a.m. April 23 

for six months’ supply of Electric Lamps and Fittings. Iron- 

mongery scar Castings Acs. 1o their hospite ze ons of &e. (Babcock & Wileox), £4.213 2 supply and erection of 3.500 kw. turbo- 

tender, &c., from Mr. J. R. Motion, 266, George-street, Glasgow. alternator (running at 3.000 revs, per min.), condensing plant, &c. 
(Maschinenfabrik Oerlikon), £9,967; storage battery and reversible 
booster, &c., and maintenance thereof. for 15 vears (Tudor Accumulator 


Jet Condensing Plant. 
DanLiNGTON Corporation want tenders by April 16 for the l ^O ar 5 ve 
supply and erection of a Jet Condensing Plant at the electricity Co). £3,899, with a matitenance charge of £188 per annum. 
© works. Specifications from the Borough Electrical Engineer. Dublin Electricity Committee recommend the acceptance of the 
Steel Frames. following tenders (the lowest received) :— P E 
WARRINGTON Flectricitv and Tramways Committee require Babcock & Wilcox, boiler house plant, £11.024; British Reinforeed 
l a . y 3 Concrete Engineering. Co., coal store, £5,929, and harbour piling work, 
ee e E Supply. ot Ein PEOR STAMEN 2.001; New Conveyor Co, conveying plant. £6.302; H. & J. Martin, 
constructed of standard sections, Specification, &c.. from the hundias-execstian, 48 8055. Worhiaaten Dum (uc O 
Borough Electrical and Tramways Engineer. pipes, &e., £1,346. The total cost (including the turbo-alternator con- 
Incandescent Lamps, Carbons, &c. tract) will be £49,922. Chy Enzi»cer's estimate £44,500. 

BristoL Docks Committee want tenders by noon April 16 for Colchester Tramways Committee have accepted the tender of 
12 months’ supply of Incandescent Electric Lamps, Are Lamp | Joslins, Ltd.. for ironmongery and lighting fittings, oil and grease ; 
Carbons, India Rubber goods, Iron. Lead, Steel, Oils, &c. | Stanford & Co., for castings and car fittings ; Williams & Co., rubber 
Forms of tender from the Engineer, Cumberland Basin, Bristol. | and fibre; Dick. Kerr & Co., and Malleable Steel Castings Co., car 

Electricity Department Stores. i l fittings. | E 

BaTLEY Corporation want tenders by April 16 for 12 months’ | East Ham Council have accepted the tender of the l;4quipment & 
supply of General Stores to the electricity works. Particulars Engineering Co. for the supply of about 6 miles of figure 8 trolley 
from the Borough Electrical Engineer. wire, at 82d. per Ib.. exclusive of drums, The following tenders 

Infirmary Lighting, &c have been accepted for annual supplies to the electricity depart- 
ct ei ; M ; ment :— 

The LIVERPOOL Select Vestry require tenders for Izlectrical M GC Deis doro Bored elo at Brea dt N 
and Hot Water Supply Installations at Highfield Infirmary, bitumen pails, black lead, hurricane lamps, &e.; Middleton Bros., 
Knotty Ash, Liverpool. Intending tenderers should send their candles, chamois leather, crocus cloth, Russian tallow, &e.: Atlas Mill 
names to the Clerk, Brownlow Hill. Liverpool, by April 18. Co., waste, C.H. quality. 

Tramway Construction. Battersea (London) Council have accepted the tender of Babcock 

Ayr Council require tenders by 10 a.m. April 14 for works | & Wilcox. at £1,920, for the supply and erection of a water-tuhe 
required in permanent way construction, &c., in connection | boiler. with superheater, chain grate stoker and pipework, and that 
with the extension of the tramways in Hawkhill, Ayr. of Callenders Cable & Construction Co, for an annual supply of 

The Public Works Department, MapRro», will receive tenders troughing and bends for cables, &e. 


until May 19 for a concession for the construction and working Siemens Bros. Dynamo works have obtained a contract for the 
of an Electric Tramway at BARCELONA. supply of carbon filament lamps and radiator lamps for the Newport 


ht e e ' H 1 EC Ti (1 i . - ^W » r à j . } ; S 1 
Gas Engine, Suetion Gas Plant, Dynamo, Battery, Mains, &c. Corporation electricity and tramways department for the ensuing 


The directors of the LisNasKEa (co. Fermanagh) Electric | !? mon . 
Lighting Co. require tenders by April 14 for supply of Gas The Union Electric Co. have successfully tendered to Watford 


Engine and Suction Gas Plant, Dynamo and Booster, Battery, , Council for a motor-generator, at £189. 16s., and that of the Electric 
Wood Poles, Overhead Mains, Switchboard, &c. Specifications | Construction Co. for supplying new machine panels and for recon- 


from Mr. J. C. Cane, Electricity Works, Belturbet, co. Cavan. | structing existing panels. 
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Woolwich (London) Council have accepted the tender of Babcock 
& Wilcox (at £78.65) for the supply of two steam units with chain- 
grate stokers. and that of the British Electric Transformer Co, (at 
£114) for four k. v.a. air-cooled transformers, 

She ffield City Council have accepted the tender of R. White & Sons 
(at £586. 17s. 6d.) for the construction of an aerial ropeway at the 
Neepsend power station, 

Fulham (London) Guardians have accepted the tender of the Hart 
Accumulator Co, for the supply of a storage battery of 102 cells for 
the workhouse. 


Colchester Corporation have accepted Chamberlain & Hookham's 
tender for ordinary and prepayment meters. 


Stretford Council have accepted the tender of the Union Cable Co., 
amounting to £773. Is. 10d., for cable. 

Commonwealth Tenders.—The Postmaster-General's Department, 
Hobart. have accepted the tenders of British Insulated & Helsby 
Cables for 46 chains of cable. at £425. 10s.. and the Australian Metal 
Co. for 172.chains cab!e, at £1,146. 

Sydney (N.5.W.) City Council have placed contracts with Gordon. 
Marr & Sons for transformer kiosk. £160; Haelle & Bateman, are 
lamp brackets. £9]. 14s. 5d. ; Schmidt & Muller. ditto. £587. 10s, ; 
Lassetter & Co., 75 steel poles, £593. 15s.; British Insulated & 
Helsby Cables, cable, £2.390 (estimated); Noyes Bros., five 200 k. v.a. 


transformers, £1.000 (estimated) and “bus bars for sectionalising and 
testing feeders, £26 (estimated), 


PATENT RECORD. 


eel —— ——————— 


SPECIFICATIONS PUBLISHED. 


The fcilowing abstract from some of the specifications recently published have been 
specially comriled ^y Messrs. MEwPu?N, ErLLis & Pryor. Chartered Patent Agents, 
70 and 72, Chanzery-lane, London, W.C. 

Whenever the dat? apy licd fov differs from the date on which the application was lodged 
at the Patent Office the former 1s given (n brackets after the title, 


. 1911 SPECIFICATION. l 
27,536 Ropinson. Electrically-actuated taximeters for cabs and like vehicles. 


1912 SPECIFICATIONS. 

5,723 Lenron ELECTRICAL TRADING Co. & Bastian. Means for transformine electrical 
energy into haat enerey particularly applicable to hair-dryirg apparatus. 

5,731 Bare & StgOUD. Apparatus for use in the control of instruments and machines 
on board ship. 

5.814 Smitu. Switch arrangement for electric incandescent lamps. 

5.855 TiscHenko. Apparatus for th? electrolytic refining of iron. 

6,189 LEITNER. Variable-sp2ed dynamos for use in starting internal-combustion 
engines, and the like. 

6,212 BrittsH THomson-Houston Co. (General Electric Co.) 
distribution. 

Relates to voltage regulation in systems havine a plurality of sides or legs in which 
the current or voltag» or both in various sides shall bear certain relations to each 
other irrespective of the loads. The apparatus consists in providing dynamo-electric 
machines connected across each leg or side of the system and means for controlling 
the dynamo-el»ctric machines operating in accordanc? with the relations of the energy 
in th: various legs. For exampl>. a balancer set is provided in a three-wire system, 
and relays are provided, one from each side of the system, which pull against one 
another; while the voltages are equal th? switch is maintained in a neutra! position. 
If the voltae: in ons side falls, the switch is caused to make the contact required to 
throw a resistance into the field of the corresvonding machine, and thus restore the 
equality required. 

6.394 Rozier. Electrically-controlled lifts or elevators. 

6.473 Brock. Insulating supports for the conductor rails of electric railways. 

6,552 BLAKE & KitBuRN. Devic? for supporting conduits, pipes or the like for con- 
ductors and other purpoces. 

6,599 CLATWORTHY. Automatic apparatus for cperating electric starting switches and 
the lika. 

6.615 Braakup. Electric medical appliance. 

6.792 Kit Rov & Evsrsyuen & VicnoLes. Lro. Electric indicating apparatus specially, 
thouch not exclusively, applicable for use on board ship. 

6.893 Bryur. Electric lighting systems for automobiles. 

9,181 Erich F. Hutu Gss. & BEHNR. Method of setting or adjusting from a distance 
through th» medium of periodic oscillations of different frequency. | (18/4/11.) 

9.203 UrnELOHDE. Electric resistance furnace. 

10.36? Bonneita. Construction of electric bell push. 

10,427 Suaw, Shaw & SuaRP.  Alternating-current generators. 

Has for its object to provide an alternator adapted to generate alternating currents 
whos? periodicity mav bes altered without necessitating a corresponding variation in 
the speed of the rotor. The windings of the field magnet coils on adjacent pole 
pieces are connected up in pairs so as to form under c:rtain conditions poles of opposite 
polarity on adjac2nt pole pieces. Alternate pairs of windings are on different circuits, 
so that if th» current in one circuit is reversed two poles alternate with two of opposite 
polarity. In this way th? periodicity at any given speed can be halved, and for a 
rang? of speeds from (say) 1,009 to 2,000 revs. per min., twic? the usual variation in 
periodicity can be obtained. 

10.927 Neat & Moore. Form of electric fire-alarm apparatus. 

13,789 Britis# THOMSON-Houston Co. (Alleesmeine Eloktricitats Ges.) 
making electric incandescent lamp bases. 

3.846 Morsan. Automatic means for illuminating advertisements upon motor-driven 
vehicles and the like. 

14,305 Day. Terminal mounting and card-gripping means for electric lamp-holders, 
adaptors or the likes. 

15,975 Von Liesen, Reisz & Strauss. Process and device for increasing the life, 
uniformity and economy of electric discharg? tubes having an incandescent 
cathode. (7.7 ll.; 

Relates to electric discharg: tubes in which the incandescent metals or their 
oxides are used as th» cathodes. In the discharge tube is provided an electropositive 
substance of which the vapour partly takes over the conduction of the current and 
reduces the potential of discharge, the substance teing in addition to the conducting 
gas and independent of the electrodes in the discharge tube. Such substances as 
mercury, metallic amaleam, &c., are used. and may be spread inside the walls of the 
discharge tub, or contained in an extension in the tube near the cathode. 


16535 WERTH. Apparatus for uniform electrolytic treatment of metal strips, wire and 
the like under continuous action. 


Systems of electrical 


Machines for 


17,482 BroxuAM (Roeert Boscu. Firm of). Devices for adjusting the time of ignition 
in internal-combustion engines provided with magneto-electric ienition machines. 

18.341 HATFIELD & CHAMBERLAIN & HooKHAM, Lro. Electrodes for electrolytic 
measuring instruments. 

R lat?s to electrodes for instruments of the type which have solid electrodes at 
which a vas is absorbed or liberat:d from a liquid electrolyte. in order to make tho 
variation in the amcunt of the eb ctrode in the electrolyte as small as possibles, For 
this purpose the cathode 1s tormed in a thimble or pocket well below the surface of 
the howd cl ctrolyts. and the was evolved rises to the surtace in the form of bubbles 
thrower: a small hol? or the small mesh of a erill interposed between the cas chamber 
and the laud. Various constructional forms of the invention are illustrated. 

19.267 De BeEsnakp & EssswitH. El-ctricatly-heated therapeutic apphances. 

19.787 Beroiman, Rotary encn? with el.ctrical power transmission gear. (23 9.11.) 

22093 Knorr. Elctric pocket lames. 

21,523 Lanois & Grr. Two-rat> electricity meters. (27 10 11.) 

25.372 Gecss. Thermo-electrie batteries, (6110 110.5 

25.591 Ritgy. Controllers for el:ctrie motors. (8 11 110.) 

26.099 Bouig & “Vetta” CoMMANDITGESSELLSCHAFT FUR ErtgKTRIzCHE  KLEg!N- 
BSLEUCHTUNG. Dry electric batteries. 

28.542 Bens & Cortinas. Electrical heating apparatus. (Divided application on 
6.763 12. March 19.) 


APPLICATIONS FOR PATENTS. 


Norg.—T he undermertioned Applications (except those marked *) are not open to 
public inspection until atter accevtance of Complete Specitcat:ons.. Thos: marked * are 
open t2 utscr tion 12 months ajter the date attached to them, i they have not been published 
previously in the ordinary course, Names within parentheses are those of communicators 
Ct inventions. When complete Spect.cation accompanies application an asterisk ts amxed. 


s 
February 21, 1913. 
4.502 Marx. T. rhonsattachm:nt. 
4.596 Stevens Bs s. Dynamo Works. (Sivomsns Sz inc cortwerke G.m.b. H.. Germany.) 
D.ivine arrangements fcr looms.” 
4.5)7 Sig«Es:s Bg os. Dynamo Weeks & Ropssrs. S.arting switches and the like for 
altornatine-current induction motors. 
4.514 Marconrs WISSLESS TELEGPAPH Co. & FRANXLIN..— Aerial conductors for us? in 
wir-less teleeraphy. 
February 22. 1913. 
SuttivaAn & Hay. Telephonic apparatus, 
Haycock & Sampson. Eloctrically-driven s condary clocks. 
“HOLEFIELD & FERRANTI (LTD). Electrical init: uments. 
B.T.-H. Co. (G.E.Co.. U.S.) Ozonators. 
534 HaR&RIS^N & Jacoss. S Lctivaelictric signallme. 
| E:ecraic Stun Co, & Dickson. Automatic | ctrical switches.® 
5 Fritp. Krure AxT-QGzs. Grus NWERK. Mniei-tic separator. (153 12, Ger- 
many.)* 
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February 24, 1913. 

4.611 Sureeve. Telephon? r:poat'r svat m. (24 2 12. U.S)’ 

4.6812 Wyatt MuacuERS. Automatically r.eulati g tie voltage of an electrical machine 
subject to variation of speed. 

4.618 Westeen ELEC:RIC Co., Lro. (M.st ro Elezt ic Co., U.S.) Selective signalling 
syst ms.* 

4.621 BzcrH. Power transmission. 

4.64] Loewenstein. Electric clow lamys.* 

4.671 Hopkins. Electric tachometers.* 

4.684 Nipitcu. Railway signal fus? s. (253 12. U.S.1* 

4.685 APPAREILLAGE GARDY (Soc. ANON.) Switch fuses. (25 2 12. Switzerland.)® 

4.69] BERGMANN ELEKTRICITATS-WERKS AKT.-Ges. Reversing the direction of run- 


ning of polyphase current commutitcr motors. (Convention date, 12,312, 
Girmany.)* 


4.204 Ferrer. Antisentic guards for telerhone meuthpice:s. (282 12, Cermany.)* 
4.724 Scott. El-ctred’s for el ctric turnac s. 

4.226 Sccrt. Electric furnace tor the fixation of nitrce n. 

4.72 


7 MgAKER. Double electric lamp ticid:r with a special bridge. 


February 25, 1913. 
4,773 gr & Wipstrom. El ctric machi: s having commutators. | (26/2 12, 
weden.)* 
4.776 Cousens. Apparatus for rend rine wat:r and othr liquids radio-active. — 
4.777 & 4.778 CuAvBEFS, Apparatus employed for wir.l.ss tzlegraphy and the like. 
4.779 CHAMBERS. R-c iving apparatus for wireless t l:graphy. 
4.787 AvRT.N. Holders for th» eloctredes of el:ctric arcs. 
4,732 BETULANDER. Impuls: transmitters for automatic t lephone plants. (282,12, 
Sweden.)® 


4.835 B.T.-H. Co. (G.E. Co, U.S.) Elsctric switch:s. 
4,8947 Erster. Electricity met:rs.* 


February 26. 1913. 


4.853 RoBiNs. Electric switch attachments for clocs. 
4,852 GAMBRELL. Resistance boxes, Wheatstone bridg s, switches, contact makers, 
breakers, and the like. 
867 STEPHENS & Heap. Electric batt-ry hand-lamrs. 
869 Coorer & BarRLow. Controller for electric lifts and hcists. 
879 Zeiss. Coincidence telemeters. (11 3:12. G rmany.)* 
901 CLARK. Automatic wireless train-control apparatus. (26/2/12, U.S.)® 


1 

07 Jorv. Incandescent electric lamps. 

17 Simms. Electric ignition and lighting apparatus. 

26 BROCKIE and JoHNSoON & Paitttrs. Marazine arc lamps. . 

4,927 BsockiE and Jounson & Puivitps. Electrical contact devic:s particularly 
applicable to arc lamps. 

4.931 Ramsey & Marey. S:ction insulators, supporting ears, and the !ike fcr overhead 
conductors. . 

4.945 B.T-H. Co. (G.E. Co., U.S.) Electric circuit int.rrupting devic's. 

4.946 B.T.-H.Co. (G.E. Co.. U.S.) Arc lamps. 


February 27. 1913. 
4.978 Ayrton. Shields for the hold-rs of electrodes cf electric arcs. 
5.013 VANDERVELL & MIDGLEY. Generators of electric current for ignition purposes. 
5.914 VANDERVELL & MipGcLey. Electric starting ard li»ktine arrangement. 
5.020 ComrAGNlE FRANCAISE POUR L EXPLOITATION DES PROCEDES THomsON-HOUSTON. 
Automatic regulating devic:s for nse in conneciion with variable-speed dynamos. 
(Divided Application on 19,537 12, 26 8 11, 26 3 11. Franc*)* 


5.028 CHagtes. Arrangementof the filaments of incand.sc:nt electric lamps. (27/2/12, 
Blgium.)* 


a 


5.010 Scuou, Transmitters for wireless telegraphy.* 
5,030 GRAHAM. Telephone apparatus.* 


February 28. 1913. . 
5,053 MiLHAM. Combination connection adaptor for electrical fittings and the like. 
5.073 Joer. Portable electric battery lamps. (Divided application on 5,170,12. 

1 3.12) 

5.082 Marks. (Submarine Wirel:ss Co., U.S.) Submarine signalling apparatus. * 
5.033 DicktE. Electric safety lamps. d 
5.117 GiRDLESTONE. Electric heating--lements. 
5.132 AsuckRorT. Secondary el:ctroly:e for alkali m:tal manufacture. 
5,157 Erster. El-ctricity mstirs.* 


March 1. 1913. . 
5,158 JOHNSTONE & Fercuson. Regulators for dynamo-?lectric machines. 
5.173 SrgNcER & JoHNSON & PHILLIPS. Magazine arc lamps. — 
5.194 Gitpopy. Overhead electric cable equipment for power or lighting purposes, 
5,199 Scumipt. Arc lamps for projection. 
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Resignations of Mr. Terrell and Mr. Harvey. 


A second resignation from the Committee took place on Thursday 


PARLIAME N TARY INTE LLIGENCE. last, when Mr. George Terrell expressed a desire to be permitted to resign 


for private reasons. His place is taken on the Committee by Mr. J. 


———— dá ——— 
G. Butcher, 
On Tuesday Mr. G. Harvey was discharged. from the Committee 
THE MARCONI AGREEMENT INQUIRY. and Sir R. W. Essex added in his place. 
The Select Committee of the House of Commons on the Marconi 
The Scientific Commission of the Marconi Agreement Committee, 


Agreement continued its proceedings on Thursday last week with the i on 
examination of several stockbrokers. No point bearing any relation accompanied by Lord Justice Parker, reached Copenhagen on Friday last 
to the effect of the Agreement upon the art and industry of radio- and visited the Poulsen Company's radio station at Lyngbye to investi- 

gate the Company's Atlantic radio service. Successful experiments 


telegraphy came up for discussion. he | | 
Proceedings were resumed on Mcnday, when Sir Frederick Banbury | Were (it is stated) made with the largest size gencrators, constructed 

and Mr. J. G. Butcher took their seats as members for the first time, | f" Communication between England and America. 
vice Mr. Harold Smith and Mr. Geo. Terrell resigned. It is understcod that the Scientific Commi:tee's Report will be realy 
for presentation to the Select Committee on the Marconi Agreement by 


The evidence tendered entirely related to Stock Exchange matters the beginning of next month. 


excepting that at the conclusion of the day’s proceedings the Rt. Hon. Sip a eee 
Herbert Samuel, M.P., Postmaster-General, slightly corrected some RADIO APPARATUS FOR AIRSHIPS. 
evidence he had given on: a previous oecadton. The uñly pomt.at issue) © In the House of Commons on Monday, in reply to a question, Dr. 


was as to the date when a Tan interview between Mr. Godfrey Isaacs | Macnamara stated that the naval aeroplane and airship radio apparatus 

and himself (the Postmaster-General) took place. Owing to an error din the Nae viv of Butish and dic French facture 

of a junior in the Secretary's department, a report of this interview had | WSS t Map pun erc pa eee ne 

been omitted from the documents, and although it was in no way material Dundee Corporation Improvement and Tramways Bill.—The 

to the matter under discussion, he wished to remedy the omission. Unopposed Bill Committee of the House of Commons have passed this bill 
On Wednesday and yesterday (Thursday) the Stock Exchange evidence | to improve and take up certain tramwavs, &c. A clause was inserted 

was continued and no electrotechnical evidence was introduced, that not more than £1,000 per annum should be paid by the tramways 


The Committee adjourned until Mc n'a y. into the Common Good. 


— 
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FINANCIAL MATTERS. 


HIA THAM THEE UT IEE HEATED HET TN HT 
MUNICIPAL ACCOUNTS. COMPANIES' MEETINGS AND REPORTS. 


———J2Á——— a 


Dublin.— At the meeting of the Corporation last. week the Elec- AUTOMATIC TELEPHONE MFG. CO. (LTD.)—At the meeting on Tues- 
tricity Committee reported that the income, which was estimated day the chairman (Mr. James Tavlor, J.P.), in moving the adoption of the 
at £95,075 for the current year, was now expected to reach £95,233. | report and accounts for the vear 1912, stated that the profit (£13,498) 
while the Committee had set down as the probable income for the | was satisfactory for the first year’s working of a company formed for the 
ensuing 12 months £108,096, which they are contident will be | purpose of introducing a new commodity. The dividend on the six per 
realised. After providing for interest and repayment of loans, the Com- | cent. preference shares had been paid, absorbing £1 Mu and £1.313 had 
mittee now estimate that only £13,326 will be realised for the current been written off Ay Capen p mg ud to ER Mig 
year, and of this sum £3,331 has been allocated in relief of the rates. nC compan eee can part 

' ! of the year automatic exchanges at Epsom and at the General Post Office, 

Liverpocl.—The accounts of the tramways department for 1912 | London, were completed and handed over to the Post Office, and had 


show gross capital expenditure £2,015,194 (increase £19,499). since been working remarkably well, giving satisfaction both to the Post 
g P ] kn ; B È 
Oftice and to the public making use of them. As a result of that satisfac- 


Revenue was £668,220 (compared with £634,906), operating costs, ; 
including rental of leased lines, were £425,018 (£410,563), and gross profit | tory working the Post Office had placed with the company an order for an 
was £243,202 (£224,343). " Interest and sinking fund required £109,344 | automatic exchange at Leeds to start with an equipment of 6,800 lines. 
(£109,611), leaviny a net profit of £133,858 (£114,732). of which £66.929 It had not been vet possible to cominence work on the site, as the building 
(£76,488) has been placed to reserve, renewal and depreciation account | operations which were in the hands of the Post Office were still incom- 
and £66,929 (£38,244) to relief of rates. Earnings per car-mile were | plete. The company were now negotiating with good prospect of suc- 
12-03d. (11-64d.), operating costs S-]02d. (7-947d.), and total charges | cess for further orders for different towns in this country. An order had 
10-186d. (10-068d.). There are 119 (116) miles of track in operation. been received for an automatic exchange in Cordoba (Argentine), which 

The report of the general manager, Mr. C. W. Mallins, states that the | would be in full working order before the end of the year, and two repre- 
restriction under which the Committee were onlv allowed to contribute sentatives of the coni pany were touring the Far East, giving demonstra- 
one-third of the net profit to relief of rates has now expired, and this vear tions in the various countries where the company held rights, and there 
one-half has been so contributed. The total amount contributed in | was every prospect. of satisfactory business resulting. The Board had 
relief of rates since the undertaking came into the Corporation’s pos- considerable experience in the telephone business, and they were of 
session is £372,899, while £711,640 has been placed to reserve, renewals | opinion (bearing in mind especially the reduced capital expenditure of the 
and depreciation account, £1.012,873 set apart for sinking fund and | National Telephone Co. towards the end of its existence) that the Post 
redemption of debt, and £323,668 paid in rates and taxes. During 1912 Oflice would before now have found it necessary to place orders on a very 
the passengers carried were 134,249,967 (compared with 128,625,374, and large scale for telephone equipment of all kinds. That opinion, he re- 
the car-miles run 12,590,408 (12,399,469). "Traffic reecipts, car-mile | g etted to say, had so far not been justified, but there was no doubt that 
earnings and passengers carried are the highest on record. In 1908 | the telephone service in this country did require improved plant and 
the Tramway, &c., Committee took over their own third-party risk, for | extension no a large seale, and it was to be hoped that no false notions of 
which they previously paid a company £11,580 per annum, and this has j financial economy or demand for expenditure in other directions would 
resulted in a saving of £35,485, of which £26,549 has been placed to a | be allowed to interfere with the provision of the telephone facilities which 
special compensation fund. the public expected and to which they were entitled. The company had 

The single truck car supplied by the United Electric Car Co. in January, | received continual and effective assistance from the Automatic Electric 
1913, has fulfilled the advantages claimed for it, and the receipts on this | Co. of Chicago, but as progress was made at the Liverpool works in the 
car were Id. per mile over the average of other cars. The bogie truck | manufacture of automatic equipment the proportion purchased from 
car delivered by the same contractors in March, 1913, has also shown | Chicago was gradually decreasing. He also referred to work done and in 
its superiority over the ordinary type of bogie car, but the single truck hand for Various manual exchanges at home and abroad, as well as for 
I5 more suitable for Liverpool, except on level routes. Two Stevens | telegraph equipment. l l l 
petro-electrie omnibuses put on Calderstones Park and Woolton route Mr. D. Sinclair, managing director, in seconding the motion, said 
in November last have worked most satisfactorilv. that although automat " gap iro very thoroughly tested in 

: PETS . | America at the time of the formation of this company, it was an unknown 
dee is a á ee REE o R tet ios er quantity as to how far the public in this country would take kindly to 
£46,369, 94: : q : à : h d them. Their experience had been such that that unknown quantity had 

909. 28, 2d. available for capital and special c arges, & decrease | ccased to cause them concern. The apparatus had stood trials as severe 
of £2,222. 1a, 8d. on last year. The total increase of units sold was | as any mechanical appliance could be put through, and it was evident the 


nis or 12-56 per cent. above that of the corresponding period of | British publie were prepared to welcome thc system. 
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The resolution was carried unanimously. 
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BRAUNTON BLECTRIC LIGHT: & POWER CO. (LTD.)—At the recent 
meeting it was reported that there was a profit of £81 for the first year, 
and a dividend of 5 per cent. was paid on the cumulative preference 
shares, The result of thé year's working was considered satisfactory. 


BRENTFORD ELECTRIC SUPPLY CO. (LTD.)—'he annual gencral 
meeting of this company was held at the offices, 16, Stratford. place, 
London, W., on Tuesday last, the chairman (Mr. F. Leverton Harris) 
presiding. 

The secretary (Mr. E. Cunliffe Owen) read the notice convening the 
meeting. and the chairman stated that of the authorised. capital of 
£10,000 3,757 shares had been issued. During the vear £3,656. 10s. 6d. 
had been expended on capital account in laving a system of distributing 
mains throughout the arca of supply and in providing house services 
and meters. With regard to revenue, £507 had been paid to the Metro- 
politan Electric Supply Co. under the bulk supply agreement for purchase 
of current; repairs had cost £19, and management expenses and general 
establishment and other charges were £18]. The sale of current. had 
brought in £768 and other receipts £51, the financial result being a balance 
carried to net revenue of £112. Gs. 2d., which the directors recommended 
should be carried forward. He thought the shareholders would consider 
that a satisfactory result for the first vear's working. On Dec. 31 last 
the number of consumers amounted to 57, their requirements amounting 
to 168-5 kw., 96-2 kw. being for power. "The maximum demand during 
the first half of the year was 51 kw., and during the second half this had 
risen to 85 kw. He referred to the prospects of the present vear as being 
very satisfactory, the number of new consumers showing a steady in- 
crease. He moved the adoption of the accounts, which was unani- 
mously agreed to. 

Resolutions re-appointing the retiring director (Mr. Harrison Cripps) 
and the retiring auditors (Messrs. Deloitte, Plender, Griffiths & Co.) were 
passed, and a vote of thanks to the chairman concluded the proceedings. 


CANADIAN GENERAL ELECTRIC CO.—'l'he profit for 1912 was S2.011.719 
from this amount $456,358 has been written off for depreciation and 
$158,878 for interest on. borrowed capital, leaving 81.396.483. After 
deducting dividends on the preferred and common stocks at the rate of 
7 per cent. per annum and the bonus of 1 per cent. on the latter, there 
remains $706,611, of which $700,000 has been added to reserve. 


LANCASHIRE DYNAMO & MOTOR CO. (LTD.)}—The directors’ report 
for the vear ended Dec. 31. 1912, states that. after providing for debenture 
and’ bank interest and charging full depreciation, there is a protit of 
£15,149. 19s. 5d. Adding £1,990. 2s. 2d. from previous vear, the dis- 
posable balance is £17,140. 15. 7d., which it is proposed to appropriate 
as follows: Dividend on the preference shares for the vear at rate of 
51 per cent. per annum (£2.434. 3s.), interim dividend on the ordinary 
shares at rate of 5 per cent. per annum (£2,125), and a final dividend 
on the ordinary shares at rate of 10 per cent. per annum, making 73 per 
cent. for the year (£4.250). paving directors’ fees (£700), placing £6,000 
to reserve and carrving forward £1,630. I8s. 7d. The orders on hand 
are at better prices than last vear, and if there are no labour disturbances 
the result for 1913 should be quite equal to, if not better than, the past 
year, 

MIDLAND ELECTRIC CORPN, FOR POWER DISTRIBUTION (LTD.)---The 
directors’ report for 19]2 states that the increase in both revenue and 
profit has been much greater than in any previous vear, and this result 
has been obtained partly because of the additional consumers secured, 
and partly through the exceptionally good trade in the area covered by 
the company’s orders. The balance to credit of net revenue account is 
£12,843. 10s. 2d., which the board recommend be applied. as follows : 
Provision for debenture guarantee. premium (£1,250), written. off ex- 
penses of issue of debentures and ordinary shares (£2,144. 2s. 5d.), trans- 
ferred to depreciation account (£2,899, 7s. 9d.), carried forward as a pro- 
vision for the payment of premium due on redemption of outstanding 
debenture bonds (£6,250), These debentures, amounting to £250,000, 
will become due for redemption on June 30 next, and arrangements are 
being made to provide for this, and also for the additional sum necessary 
for the capital requirements of the company. During the vear further 
capital amounting to £27,653. 6s. Od. has been expended, The 3.000 kw. 
turbo referred to in the last report was not delivered in 1912, the delay 
being due partly to the coal strike in March, 1912. It has now been 
delivered and erected. 

NEW TRANSPORT OO. (LTD.)— The fourth annual general meeting was 
held on Tuesday, Mr. A. W. GATTIE in the chair. The report of the 
directors stated that great progress had been made since the last meeting. 
Truckers have been made, and these have incontestably proved that all 
claims made were fully justified. A full private demonstration would 
shortly be given shareholders prior to a public demonstration. The 
chairman said they had succeeded in making what thev called a flying 
transfer, one which is able to smoothly and without concussion transfer 
a heavy trav from one truck to another in a predetermined manner ; they 
had also filed, and in many instances—almost all instances—obtained, 
patents in those foreigm countries and foreign parts of the world where 
they had throught it expedient to do so. He thought he was not over- 
stating the case when he said the affairs of the company were in a very 
promising condition. The directors would be pleased to see all share- 
holders at the works of the company whenever they are inspecting the 
machinery. The works would be open to them on the 15th or 16th inst., 
between 12 and 6, or the secretary would make special arrangements 
to suit their convenience. 

Mr. A. G. SEAMAN said he wished to propose a hearty vote of thanks 
to the engineers and members of the company’s statf, who had worked 
so well right from the beginning. All new work involved the closest 
attention to detail, and all development work meant original and carcful 


thought, and that their staff had given most unremittingly.—The motion 
was carried unanimously, and a vote of thanks to the chairman brought 
the proceedings to a close. 

NORTH OF SCOTLAND ELECTRIC LIGHT & POWER CO. (LTD )—The 
net profit for the past vear (including £1,652 brought forward) was 
£5,220, A dividend of 2 per cent. is recommended, £2,220 being carried 
forward. 

READING ELECTRIC SUPPLY CO. (LTD.)—Thic directors’ report for 1912 
states that the net revenue, after setting aside £3,500 for depreciation 
and including £420 brought forward, is £7,363. The directors recom- 
mend a dividend of 34 per cent., leaving £517 to be carried forward, 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


CYLECTRIC COOKERS (LTD.) (128.070.)—Reg. April 1, capital £5,000 
in £1 shares (3,000 preference) to take over certain inventions relating to 
electric cookers, &c., and to adopt an agreement with H. T. Harrison. 
Private company. First directors are C. A. Battiscombe (managing 
director) and H. T. Harrison. 


G. ST. JOHN DAY (PATENTS) (LTD.)  (128,154.)— Reg. April 4, capital 
£10.000 in £1 shares, to take over from G. St. John Day the benetit of two 
patents relating (1) to electrical coupling devices and (2) to improve- 
ments in the conjunction of eords or wires with electrical apparatus, and 
of two other inventions known as the " One- part Lampholder” and the 
“Mumps Lampholder.’ Private company. First. directors. are G. 
St. John Day, J. Orme and W. Chadwick. Reg. office, Mumps’ Elec. 
trical Works, Albert-street, Oldham. 


HEADCORN & MAIDSTONE LIGHT RAILWAY CO. (LTD.) (128,000.)— 
few, March 28, capital {10.000 in £1 shares, to construct, work and main- 

t un a railway, light railway, tramway, tramroad or other permanent or 
semi-permanent way from Headcorn to Maidstone, Kent. First directors 
are F. G. Langham, H. F. Stephens and W. A. Wardle. Reg. office. 
Nalford-terrace, Vonbridve. 

REVERSIBLE TURBINES [(LTD.) (125.167.)—Reg. April 4, capital 
€1,912. 10s. in 1,750 7 A " shares of £1 each, and 3,250 7 B” shares of Is. 
each, to acquire from W. G. Walker his invention for a reversible turbine 
engine and benefit of. patents or other. protection in respect. thereof, 
Private company, 


MORTGAGES AND CHARGES. 


BORLAND, HAGEDORN & CO. (LTD.) Particulars of £120 debentures, 
created March 1, 1913, filed. pursuant to see. 93 (3) of Companies (Con- 
solidation) Act, 1908, whole amount. being now issued. Property 
charged: Company's undertaking and property, present and future, 
neluding uncalled capital, No trustees, 


CITY NOTES. 


on 
MEMORANDA (April 10).—Bank rate 5 per cent. (since Oct. 17, 1912). 
Price of silver, 27 Ad. per oz. Consols 732—741 for money; 74—74] 
for account. Consols Pay Day, May 2: Stock and Shares Continuation 
Days, April 23 and May l4. Ticket Days, April 24 and May 15. Pay 
Days, April 1E and 25 ; Mining Shares Carry Over Day, April 22. 


ANGLO- ARGENTINE TRAMWAYS CO. (LTD.)— ^ finaldividend of 4j per 
cent. on the ordinary capital has been declared for the half-vear ending 
Dec. 31 (less tax) making 81. per cent. [for the vear: £135,000 is placed to 
depreciation renewals funds, &c., and £9,254 is carried forward. 

DIRECT UNITED STATES CABLE CO. (LTD.)-—4A final dividend of 2s. 
per share (less tax) has been declared. pavable 30th inst., making, with 
the three interim dividends, 4 per cent. for the vear ended March 31. 
The transfer beoks will be closed from 15th to 29th inst. inclusive. 

ELECTROLYTIC ALKALI CO. (LTD. )-—.A notice has been issued summoning 
an extraordinary mecting to copsider a resolution to wind up the com- 
pany voluntary. The year’s accounts accompany the notice and show 
a debit balance of £11894. The directors state that the negotiations 
for power schemes which weuld_have placed the company án. a sound 
position gave failed, and the directors feel that untila modern power plant 
has been installed they can hold out no prospect of the company earning 
a profit. 

HOLSWORTHY GAS & ELECTRIC CO. (LTD)—lhe directors have 
declared a dividend of 4 per cent. 

SAO PAULO TRAMWAY,LIGHT & POWER CO. (LTD.)—The directors have 
declared a dividend of 2} per cent. on the capital stock, payable May 1. 

SUBMARINE CABLES TRUST.—On Tuesdav, April 15 inst., the coupon 
due on that date will be paid by Messrs. Glyn, Mills & Co. Coupons 
should be left four clear days before payment. 

UNITED RIVER PLATE TELEPHONE CO. "(LTD.)— The directors have 
declared a dividend on the ordinary share capital for the nine months to 
Dec. 31 at the rate of 8 per cent. perannum (tax free) leaving £5,004 to 
carry forward, | 


(a) Taess comparisons are with n corrssponding p last year. 
§ Minus 3 days, 


inus 2 days, 


Plus 3 
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ELECTRICAL COMPANIES’ SHARE LIST. 


days, 1 Pl us s2 days.” 


( TRAMWAY AND RAILWAY TRAFFIC 
ELECTS! RECEIPTS 


* Partly electrical. 


* No allowance has been made for accrued inter Tt 


€— | -— e gi Last 
LINE | Week | 5 Inc. " Dec. EST ee xx 5 T NAME. 
A ded. a) iNo. o ‘Inc. or Dec. 
T E gae, AW a. a 
— a Mm A ERN m £ ii 
Aberdeen Corporation ..... | | et a l s : Pa t ex cà $ pod à Electricity A— m 
B caa RA QR 9 WC à , A " SCR a 
ea ne eae April 1| 52276 + 560| 13 | 720.431 |+ 52326 | LH R t Rye dice oan der Mn 
pus De EAE oec 5 40|— $85] 2 315 |+ 10| 6/0 | Do. 6per Cent. Cum. Second Pref . 
roten ion bier "ck "s A x i "n n puc H ie St Do. . 44 per Cent. Deb. Stock (red) -<+ ry 
e ncs ee 2| Mit lelia j fbr d$ bye IMS a ME ONE 
th Electric Trams, Ltd..., April 2 750 | + 4 4 . T t Central Elec.Sup.Co.4% Guar. Deb. Stck. 
gland Corporation = e| ur 5| 11248] + 937) i 8545 + 940 [5 Charing Cross (W.End & City) El.Sup.Co.| 
Birmingham D. P. T. C». Mar. 28 1,237 | + 331 13 12.132. {+ 1,125 Do. 41 war Cant. PIE canvccaedeciac | 
Blackpool & Fleetwood . . v: Ji E" E j St. . per Cent. Deb. Stock (red. ) sane 
Blackburn Corporation ....| April 2| SEO UE AS A LS i 9g | aie) Do Al per Cont, Dab, Stock Ud. Js > 
Ems] Mar. 2| 3351 p 226] 19 | $82 [p 853 3139 | chelsea Electric Supply Ordo o 
Bournsmonth Corporation..| 3l 1,3 + " 191 | $52 sans $ eed St | 44%| Do. 4i per Cent. Bp or Stock (red.).... 
Bradford Corporation ..... Az 5 + "d ir "724 |t 333 St. | 41?2| Chiswick Elec. Supp. Corp. Ist Mort. p> 
Brighton eda diner en pni 4| 7110) + 647 | 13 93.541 |+ 10,723 || 10) 12/0 ad BF eser pode Sled Ord.. 
RR MH. cd et Xue fee] 3| obh32- Zi et | Se | Do. 5 ber Cont. Dae, D oe 
Burton Corporation ...... 6 265 | — 12 l l ats f à St. "EA Do. 44 per Cent. 2nd Deb. Stock (red.) 
Ad CARDS NOR A MEAE " : ES s E l ‘ ; 10 2 VER MOST rn re Supr 2: ATN 
alcutta Tramways C^. .... " , sd Ne pe : 10} 6: o. per Cant, Gum. Probs ossia s 
mi eds ITI. " 5 131 + 4 14 naz + , 145 St. 44% E a a Nee (red. Js esl 
Central London Ralway...| » — S| 5295] + 1695] i4 | 74643 |+ 6307 St. 4] oo. Second Del RR 
City & South London Rly. .| » S| 2925| + 267| 14 42.144 |—- 3,919 S| 6%, | Do. 6 per Cent. Cum. Pref........... 
Cork Electric Trams C». i 3 S. | 16 13 YET € 2 iat St. 44°; Do. 41 per Cent. Ist Mort. Deb. (red.). 
dta Sw Dist T TITTEN Mar. S hie p "e E ree + 264 5 e Y ud coe veda d py Co, Ord.. 
»yonpor ist. Trams..|] » : 5| 2/ 6. -5 per Cont: Cum. Préf ue diese 
Dover ig eg picem z 2 . E pi i St. | 44°%| Do. ti lst dia UR ud Cua | 
Did Onkel eA C Aoi. 4) S935 c —29| de | 356 M- “os st | 44° eet Wisht ELO & P. Co. Deb. Stock. | 
Dudley-Stourbride> ...... Mar. 28 1,385 | + 567| 13 10,723. j+ 1,479 5| 5 Kenaington & Knightsbridge Ord.......| 
Dund+: Corporation ...... April 2| 1,235) + 88] 46 95.877 |+ Ec: 5| 6°, | Do. 6 per Cent. Ist Pref.............| 
Sor E MNT SEEEEE Bete Soge iii 
x*ter Corporation ....... " s X : St. | 4^, |* Xensington netbe.Co. otting Hi 
Gateshead & Dist. Trams ..| Mar. 28 LIES 1^4 S ern 4 ee Co. (Joint Station) 4% Deb. Stock (red. 
Glasgow Corporation ..... April 5 | 20.004 | + 1705 |4 266 ||St.| 41^o| Kent Elec. Power Co. Irred. Deb. Stock. . 
Semon ras ASTETE eve b 5 118 | t : 3 ie tendon vd Sappi DINI V kanea | 
oucsster Corpn. ......... . . : "s : : o er Ce | ee Cre 
eara Eai v Aea Mar. 28 252 | + 2.6019 |+ Tu T 4%, | Do. 4 poe Gent. Gt ME DIL id | 
ER a MI BI E BPH nit Sk py Oe 
reenoc! ort Glasgow . à , gi o. per Cent. Cum. Pret. 52... 
Halifax Corporation ....... T z . aie : E 45") - DS; per Cent. Deb. Stock Ist Mort. 
Hastings Elec. Trams Co. ..| April 3 882 | + D eA [t od St at, Do. 31! p2rCent. Mort. Deb. Stockired. ) 
Shey SA EEA DAMNUM: s E. iris A $1,055 vers [- M | sU up ol Mus Eie cop. dx DA a Eh 
*rsfi? TON enis . 2, ' t oo| Newcastle istric 
{paral rien ies April 5| 2,333 | — 2,333 j~ 37 2.6 Wesicodi Eles Supply 5 per Cent. non- 
or strict oouncell ove t . pod "um. POLI - 25 a duerme eite arr ere ee ye wn 
Ilkeston District Council . om Mas. Lo ' 34 100} 4}%| Do. 4] p2r Cent. Ist Mort. Deb....... 
ay Soe nd nig a ur " 5 389-pe* 100| 5°, ad MEC Pap, RAS 
sl? o MUT US asus . 2 E , 10} 6 0 otting Hi . L. Co. 6° Non.Com.Pref. 
p ARE TEE Mar. 28 lol | + 1,594 |t 94 5 5 4 0 Oxford Electric Ord... xo IEEE IA 
NENI Corporation ..,.. T üs . e t. "m Q. 9 8D; DLOCKs s eece3 d n dun 
Kidderminster & District ..] » 28 i87 [ ^F 1.228 + 112 S50 | St. James" & Pall Mall Elec. Ord........ 
beta Corporation ...| April 5 162 | + 7.553 | + 17 5) 3:6 Do. 7 per Cent. Pref.. E UE da 
irkcaldy Corporation . oe 2 : v St, | 3$°| Do. 3i per Cent. Deb. Stock (red.).... 
Lanarkshire Tram3 C3. ..., » 3 LOSE j AF 20.957 |+ 2.653 5| 20 | Smithfield Market Electric Sup. Ord..... 
pais Unit. vines os » 2 1:223. | + 18,104 |+ 4| 44+ |*South vae EERTE SUPON Orsa 
MADURO eei ae eGo" T $ z EA St. | 5% Do. Mee AST MOTs LOGE TRG.) scale uve 
gh ERO IIT ” 2 pert ji cu à ee 1|0 87) South Metro. d eui d 7% Ist Pret 
CSP UOrpsration sisi , IR s y l ~) oil DA 0 h 2nQg. PT8TS. issu E 
Lei edema a sd & 5 obs |.— 31077 |+ — 909 |l. dis +D. at ist Deb. Stock (red) Saec 
Lincoln Corporation ....... " 5 139 | + 139 |+ IS 5| 1:3 | Urban Electric Supply Ord. ...22 5.2352 
Liverpool Corporatioa ..... Muy. 29 | 12,692 | + 151.912 |t 7,170 5| 5% Do. SperCent. Cum. Pref.ex 3/-in Cert: 
Lape we E ^ad od a April 6 1537 | + 22,035 |+ 1,450 St. ais ae " d EE mort, cH cma 
« Llandudno&7olwyn Bay Ry. ii v . x [dA aste Hea as Elec. Gen. Stations.. 
PUR EE S os z ac rua 2 hie z 2.151 325 F MN 5| 5/5 nue POP. na Onion 
n SC NYO ied , , 5| 2; A or Gent. à L PECTUS M 
London Unit BU js 5| 5573| + Mp. xa] e a Da 
i Corporation " 5 a E io n 
BOSONS LL La 0.0 eor otras à 3 l 
Manchester Corporat » Si 16,727 | — 12.831 |t | 467 3 : 
5 Railway E S "BENE TEC AE. 31.695 |+ 2017 Electr c Railways and Tra aways 
Merthyr Manned EDDA Mir. 23 322 t o Hi Ns EEA ps | 
etropolitan Dist. Rail Avril 5] 13,324 ib. ath Elec. Trams Pret Ord. 2e 
Metropolitan Elec. Trans...| Mar. 23| 9815 | + 105148 |t 3J3£52 1] ge | Do. 5 p2r Cent. Cum. Pref........... 
MUO aeria per na 5» <28 9235.] + 3,952 | + 433 St. | 419,| tDo. 44 Ist Mort. Deb. Stock fred.).. E 
Nelson Corporation ......, T s ‘ 7 + 1329 St. | 41*,| B'ham Dist. Power & Trac.4} IstDeb.Stck 
eter Tyn3Corp1. .| Avril 5 4416 | + 9,552 , 10| 4°, ee & Carriage Ord... ..... 
SWDOTE (MGM). eris aces - "T š we R 10) 425 oF LET EEN uso [voe £53 9 3 LC ad 
Northampton Corporati T 4 2/0. |. = 270 x 61 St. | 4% Da @ fer Cait Dsbs.iicensemckaams 
ea Ashton & HaT., Mar. 23 TINI F iM. t ee zo ipt EPL ee ag ONG UP DOPGUNBR E 
ham Corporation ...... Adil 6 | 1,962] — MS SEL D». Def. Ord. St..... eee cece eee sse 
erth (N.B.) Corporation. . s} 2 153 | + toon = 310 St. | 6% Do, 6 per Cent: Cum Pref... sas 
Perth (W.A.) Elec. Tram; " 4 2483. | T 22317 |+ 3114 iist] | Do. 7 p2r Cent. Non Cum. Pref....... 
Peterborough oe en: d brad. Mar. 23 i95 p + TA T ae St. 5v | 1D5. -9 per die peus i PETTA 
rebel C r ri 023 | — 4 = ' €,| Do. 4} per Cent. 2nd ve LOG ses 
dt teries d T Man 23 5335 + 25905 JF 3,757 B EA Central [us Ordinary Stock. Tm 
Prston Corporation CMM Adil 2 das b 42 Eg i+ 7 os st P po: Hd oa Pa Shor AET. 
rporation js . ' ; o $ St Cent: Pref. saevitia: 
tsa eon à m Mir. 23 233.| “+ 901 n 305 St. 257^ Ds, ‘Daterred Stock. iiias pisans 
Salford Corporation |...... A» 7] 485 |. + 485 |— 224 195 4% Do. 4 pir Cents Dablin etes. 
uro PAPER i a ge tbs m ' ss ISt. | 14% diy bp een Mp . 
SRL EEEE E A r . U : argceno Frere (190910) «525 $2 
L ep dE, 25. io: A E 709) + 1.187 12.103 |+ 1,624 St EE, Eh 2 a M de aep d didi iy | 
PARA dis dpt 2 5]$11.675 , + $153.425 |+ $12.251 St. 5% Do; O K, aN a eani npdim e hips diti n ios | 
South M+trosoitaa........ Mar. 23 939 | + 9125 + 276 ice | 5» Ds US Lo Ceo cS conde. y e's | 
SMASH). coonagaens] oo 28] Bark | 12615 |+ 18) ISt | 40° | Do. 4prrCnt. Perpetual Debs....... 
i TU UTER 2 644 is s 123 53 3 Bs CREAR S BR TAS od As ^ 
n Oat A»'il va JO ates2a l wh, © 6s Fier ee eae 
'Spataport ES A TE Mar. 28 391 | + 3,53 |+ 331 10/ :. | Gt. Northern & City Pref. Ord......... | 
Stalys "dts Hy Js &>., JEBI | Abil 5 328 | — D T E RIE ie ri Drame Ee Toit Gs GR 
RDM ouod oon yai si woe | — , ES ; y o Sb. STOCK dox stu i ea XA 
Surd:rland Corporatia. Hi l 075 = 1,072 |— 6 Ze n ^| Imperial Tramways Ord............... 
Sunderland District ...... dE 523 | + 11.345 |t GS f iol | D». 6 per Cont. Pref. .............. 
wania Tram;........... Mi. 28| 1,420] + 14,545 |+ 1,089 iist | 44%| Do. 44 pir Cent. Dobs............... 
re Corporation ...... Asil .2 153 | + mo | |) 48 HES} 2/0 I. Sr D MEE "Cent Pref.. 
remo ad Dist: uen zl 2| 2125 + 397 [j| 6/5 | Lanarkshire Tramways. oonan 
wird Tram C». wart hee 2 437 | + ici T 15 St. | 5% Lancs Uta. Trams SEU iur LisnD?b.Stk. 
illas2y Co ier MESS j t E ‘St. | 4% ndon Electric 4% Dəb. Stock........ 
Walsall esl eeu dioe. : 3 t + [8249 + 777 St 44? Do, 4 pw Cant. Pref, i.e eese, 
arrington Corporatioa.... s [3 435 | + 435 + 20 | 10| .. | London United Tems Sx Cum. Pref. .. 
nooman | Mix 28 ase | + pr arde 1 1b | Pa en Ba beet eret 
stofs PI Di PRA r. A oe | M3T32y VON. WVIU. SLOC. ern s...» 
dverhamptor C». ....... E 28 703 | + 6277 |t 773 . | Metropolitan Elec. reins Orid ouv 
jv: dhamptoa Cor Pi ARE Axil 2 935 | + so es l| 1|0/5 | Do. 5 per Cent. Cum. Pret........... 
c ea Mor, 28 385 | + 3,164 |+ 237 st 4194 m Sb per ort pa Bde ue 
ed Mar 2|. M21 132 + 20 De ie (po. Se oa T aid 
orkshira ec , 2 politan Railway nsolida eee 
Yorkshire Wagn 2 uel. B E 35 133972. + 1455 ASt]! 


5i - 10} 
8] --91 
19 —10$ 
96 — 98 
8i -92 
Bi 8j 
95 — 96 
4i-- 4i 
4} -4i 
911 -- 93! 
100 --102 
3i --4i 
4d «5 
96 99 
89 —92 
l6 -173 
12 - 13 
116 —120 
100 —102 
10? —111 
111 —12 
101 — 106 
99 —102 
4 -di 
8l —84 
44 5 
4k 5 
90 —92 
71- 8 
88 —91 
7) 8 
4? —851 
90 —93 
89 .92 
75 --80 
1d --1§ 
i -Si 
91 —94 
34 = 37 
4| - 4$ 
97 —100 
84 —86 
99 — 102 
92 — 86 
41-41 
96 — 98 
991 — 1021 
9? -10} 
5i--61 
87 —91 
R1——9 
^i --71 
84 —87 
1} 
21 - 3h 
97 ~-100 
14 —15 
94 —97 
I—1 
21 -34 
i RE 
i, ee 
B! 9 14 
4i —S} 
h— N 
-H 
TA =i 
83 —90 
51 —51 
7] --7} 
10) —102 
9 —11 
31—5] 
85! —981 
34 --37 
R9! —921 
75 —79 
79 B8] 
83 —85 
105 —103 
78 —80 
98 —100 
93 —101 
93 --102 
97 —100 
95 —93 
93 —97 
111—121 
81—9 
41—21 
*—MWh 
65} —71} 
4}—5} 
8 —8} 
81 —83 
24—2§ 
94—10} 
8 —80 
94 —96 
75 —77 , 
4}-—5 
61 —65 
4 —6 
33 —l14 


* RATE 
PER CENT. 


E ik Uu. 
519 0 
414 9 
5-4 Q 
411 6 
" 72 0 
319 0 
4 l1 6 
5.2: 5 
414 9 
4 5.6 
& 40 
a2 68 
o 0 9 
411 0 
417 9 
6.3 0 
412 3 
43 0 
4 80 
555 
5 0 9 
4 5. D 
à 8.3 
63 0 
8 25 
6.0 0 
9 07 Q 
18 0 
12 6 
Eu 
12 9 
14 0 
6 0 
45 
12 6 
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17 0 
9 Ug 
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| DIVIDEND | Busiess 
Due. APRIL 9. 
High-| Low- 
est. | est. 
Mar, Sep 91 
Feb, Aug! .. | 
Feb, Aug 103; 
Jan. July e 
March .... T 
Mar, Sept il 
June, Dec . 
Feb. Aug | -| 
Feb. Aue | ..| 
Jan, July d a. | 
Jan. July | z 
Match 4.5.25 (e 
June, Dec | . os 
Feb, Aue ae 
Jan. July! 12] .. 
n im "n ít 
an, u y "m ee 
Feb, Aug | 11 10% 
Mar, Sept 12! 11} 
Jan, uly 1041. Ex 
May ov TE 
June, July e 
May, Nov$ 4! 
Ta Sees z 
April, Oct 
Mar, Sept 
Feb, Aug 
April, Oct 
Feb, Aug 
Jan, July 
April, Oct +s T 
Jan, LA . . 
Mar apt sia i EA 
Mar, Sept 4# .. 
Jan, July eo gs 
April, Oct 34. 33 
Jan, July TEE 
June, Dec zm 
Jan, July . | 
Feb. Aug (s | E 
Jan. July ; - | : 
March e | EE 
Feb, Aug . 
Feb, Aug . ín 
Jan, July . e 
HS. iore T z 
ApHI Sa SAJ .. 
SoA iun 
Feb, Aug E E 
Feb, Ang y e 
April, Oct e en 
April, Oct re . 
April, Oct . 1 
April, Oct ; A 
May, Aug. E IEST 
Mar, Sept | 8&8 8f 
Jan July | Si} Ste 
t 
| ! 
April vos | T 
Jan, July | .. 
April, Oct | = 
Jan, July 2° 
Feb, Aug ee 
Feb, Aug. | .. 
June, Dee p <3 
Feb, Aug ea 
April, - Det. | «. 
May, Nov! .. T 
Feb, Aug 80} 8) 
Feb, Aug Sy (s 
Fob ees 73A 791 
jan, Juv; 98b ss 
Feb, Aug S 
Feb, Aug | i 
Feb, Aug ‘ 
Feb, Aug | . " 
Feb, Aug | ^ 5 
May, Nov! =. ` 
Feb, Aüg' .. : 
! 8 , 
Mar. S»pt Esai alti 
April, Oct P E «M 
Mar, Ss»pt| .. | .. 
es Sept A | : 
an, uly $5 
Mar, i t $i 
Jan, July T" 
Feb, Aug s d. 
Jan, july | à. " 
95 941 
. 761, 75] 
Jan; July e ee 
é- July ve ets 
b, Aug v prb 
Feb, Aug s | bos 
Jan, July i e 
ESAE x "BAI "us 
Aug | 52] 511 
p | 


ELECTRICAL COMPANIES’ SHARE LIST.-—Continued. 


v | Last: 7 Price *RATE BUSINESS y 4 LAST Toe ie "SING GDNSGCUGNWETE 
z |Drvr- NAME. Wed., | PERCENT, Mun WERK 70 | £ |Divi- NAME. Wed., |percenr.| D j ronde WINES s 
U |DEND April 9. | YIELDED. ' APRIL9. 9% |DEND) iu or TS April 9. | Yrevpen. UE. Arm. 9. 
Electric Railways and Tr» mways— Continued | £ s. d Hie Law j | T.H »phones Es. d | : i High- Loy. 
— Continued. s. d. . est. | est. . s. d. est. | 
St. 2}% | Metropolitan RIT Salua Lands Stocks.| 60 —62 |4 8 0 | Feb, Aug 614! 60} 100 2$ |tAmer. Telephn. & Telegh. Cap. St....... | 194 —136 | 917 6 : 1374. = 
St. '34% | Do. 3} per Cent.Preferencs.......... 8| —83 |4 3 6 Feb, Aug 82}, Blj[b. | $5 | Do. Coll Trust $1,000 4 per Cent. Bds. 91 —93 |4 6 O Jan, July! 92! | 
St. 34% | Do. 3} per Cent. “ A” Preferencs....| 80 —82 |4 5 0 Feb, Aug 81j/ 80i]. | 4% | Do. 4% Cons. Bonds 1936.......... DOS ARI v ae 
St. 34% | Do. 3l per Cent. Convertible Pief.....| 80 —82 |4 5.0 Feb, Ang .. | ..[|St. 5° | Anelo-Portue'se Tel.5% Ist Mt. Db. Stk. 991—101} 418 6 Mar, Sep... 
St. 34% . 34 per Cent. Debenture Stock....| 85 —87 4 0 6 Jan, July  86j| 8487 5 3.0 | Chili Telephone............ceeeeee eee es S 1 O August... 7 | 
St. 34% | Do. 3i per Cent. “A” Deb. Stock....| 84 —86 4 1 3 Jan. July  85}| B4ij]., 5°% | Cuban Telephone 5% Ist Mt. Con. Bds... 95 —97. 5 3 0 a 96). 954 
St. .. | Metropolitan District Railway Ord.....| 39-39}... eb. Aug  39j| 383] 1 073| Monte Video Telephone Ord........... r-ib 19 8 0 Ness i 
St. jon Do. AE PINE Piles es ecc i sm 85 —97 9.9.6 Feb, Aug Boj ..[ ! 0% | Do. SpsrCent. Pre... cessere I S14 3 May, Nov H 
St. 34% | Do. Assented Ext. Pref. (Int. Guar. by | c. 44% New York Telephone Co. 30 yr. Bnds.... 99|—1001.4 9 9 - 100 | 99 
l i Und. Elec. Rlys. Co. of London. Ltd.) 75 —77 |411 O Feb. Aug KOL: ws U DP BN d uotisussa eared Aloe i same là--2 1 400 April, Oct 1$; | 
St. | 3% Do. 3 per Cent. Consoltd. Rent-chaige! 71 —73 4 2 0 Jan, July iet. hes l 0 7 Dó. G6 per Cent. Cüm. Pret... cess. 1*i—1432 418 0 April, Oct là 
St. 4% Do. 4perCent. Midland Rent-charge.. 97 -99 4 1 O Jan, July acl ast s o | Do. 4 per Cent. Red. Dab. Stock...... 83 —90 49 Q Jan Juy  .. 
St. 4% | Do. Guar. Stock 4 per Cent........... 83 —85 414 0 Mar, Sep 84} 85},St. 4i", Telnh. Co. of Egypt 41% Db. Stk. (red.).. 96 —98 411 9 Jan, July | | 
St.: 6% ^ Do. 6 per Cent. Perp. D2b. Stock .... 136 —138 4 7 O Jan, July 138 132i] 9 59 | United River Plate Ord. 1 to 190,000.... 7!—7# 5 5 0 uy. ou ^" 74 | 
SL C Do. A4 per Cant. DIN seosieseireors 99 —95. 4.4 0 lean, july  .. | Au E 2.6 | Do. Sper Cent. Cum. Pref........... 341—514. 4 9 O June, Dæ 
|. | 83d. | Potteries Electric Traction Ord......... ae 8 O00 Aor Oct ac? ape du De. 4) D6. S6 Beda escemsecs 102 —104 4 6 6 Jan, July 
n l Vra p» in. Gent. ws Ue Tee “ar EC : j^ " Fi RUE TOT 
t.' 4170| Lo. 4j per Cent. Deb. Stock........ —8. ay, Nov : ] — 
j l 1 2h S. Met. Elec. crams, & Ltg. 6% Cm. Pref. E i— H : 2 0 fais? ul ? Financial Investments. —. 
hoc o. per Cent. Deb. Stoks crees is = an uly 14 NE. 30 | Elec. & Gen. Investme 9c 3 E —4 6 + OO 
Gal Be ieee ee DU. qudi-a ody oil 29 Globe Teleerarh & Tu bee Se Erba (Ma og V 182 
ar $0 0. H OMAS c.c v vr nn S ER T s 2 i A Do. 6 per Cent. Pref OERO dio ecce 121 —13 4 12 3 Sp.DcMr]u 
7o | Do. 6% In. bds with coup No. Ilisso 92 —93 ,3 4 6 June, Dec 93, 91i] 10 69, | Submarine Cables ERES ^ MOM CLA d iy | ——— 
5 .. | Yorkshire (W.R.) Elec. Trams, Ord... 1} .. o March..... es i AUIS THAME AOT Ede cies TRECE RR ORE RA = el 
5 is |. Do, Oper Cont. Cum. Preferi ov E a | : > 2 ae Sb 4 | | CONT 
St. 44% | Do. 44 per Cent. Ist Debs........... | Jan, July o e Colonial and Foreign Electric 
T Electric Manufacturing, &*. —— € | ' Railways, Tramways, &c. NI T 
È o .. Anchor Cable Co. 419, Deb. Stock......! j= - T" Y : " 
Se TOL Aeon Electricity ode | 4-7 800 “a 21 n [3 23 | Anglo-Areentine 5% Cum. Ist Pref...... 4k 55 |419 O April. Oct} 5 4i E 
1 0/7: | DO. 59. Di. Prof seai ceo ex | $1—331 77 3 O0 April, Oct  .. e fst 29 Do. 5r o Cum, 2nd Prati, ies ee cece 4 fà E H 514 0 Jan, Juy| 4% . var 
100 5% ' fDo. Ist Mort. Con. Dbs............. ' 86 —89 '512 0 am ne : Ht: Do. 4 o DEB. ore ee nO 89, -- 311. 4 7 6 June, Dæ | i %9 Ve 
1 0/74! Automatic TeleohoneMfg.Co.6% Cm. Pf. 11-1] 416 0 a "E cux Déc fi"s Dib. Sto8k. ci oseccireri 981—10014 9 6 i 9} 96 B 
| l/4j Babcock & Wilcox Ord.......-.- se 3&—34& 4 6 3 April, Oct 3& agt Sie | Do, 9» Deb. Stock... eru seres or cune dT DPA ie 
BOUT Dé PiLlsiersenibinpRsPiécte qa lg-1 14 0 0 t e 4 P s D BI ont Elec. Trams, Dog: Dab, (redke 101—107 417 0: jan, july | 32 
5 6/0 tBritish Insulated & Helsby Cables Ord... 7i 8] 6 1 9 July, Feb ' 8} 7i > risbane Elec. Trms. Invest. Ord....... 7 7i 94.5 Maui: 7]) 7 \ AE 
5 3/ Do. bper cent Pb s essoaü Y sen 514 6| 416 0- Jan, July T I 2 Do. 5 per Gent, Cum. PreE. os sess 41-5] 415 0 May, Nov St 
St. 44% Do. 4j per Cent. Ist Mort. Deb. (red). 102 —104 4 6 6 Jan, Juy  .. Rẹ ae o| Do. 4} per Cent. Db. Prov. Certs..... 100 —103,4 7 6 Jan july 100 
St.| 5% Do. 5% Mort. Deb. Stock .......... -103 417 0 T cp ele go British Columbia El. Rly. Db. Ord..... 133 —138 516 0 Mar, Sept , 137. 134 ] 
l DAS, British L. M. Ericsson Mfg. Co. 6% Pf... i -11 5 6 6 Ed eo e er ch Do Pref. Ord. Stock CEEE ERENS N 112 117 2. 6 May, Nov 113 
St. 44% British Thoms'n-Houst'n 44°, Ist Mt.Db. 96 -98 411 9 Mar, Sept ey Ns 5 E Do. o Cum. Pref. Per. Stock ...... 103 —106 ' 4 14 3 Jan. July 105 102) i 
3. .. | British Westinghouse 10 per Cent. Pref... e: T Feb, Ang oe | «3% 43°0| Do. 4} per Cent. Ist Mort. Dhs....... 100 - 103 4 7 © April, Oct =: " 
100 6% l tDo. 6 per Cent. Prior Lien. Dbs. (red.) 98 101 STO -0 -e H i M HL Do. Vancouver Power RDS cine o2 100 —102 | 4 80 Jan, July . : 
St. 4% | Do. 4 per Cent. Mort. Deb. Stock.... 61 —64 3 2 6 Jan, July”. 24 H «à o| Do. 4$% Perp. Con. Dek. St......... 95.97 »4 T7 Ò is 96} 95) 
St.: 5% Brush Elec. Eng. Co. Prior Lien Deb. Stk. 73 --78 6 8 0 T 61} . Èt 976 | Buenos Ayres Lacroze Trams Ist Mt. Db. 99 —101|5 1 0 Mar Sept | 100) Face § 
St: | 43%). DO. MS Perp. 1st Dib Stk, coeno 38 —43 10 9 6 Mar, -Sept St. €", | Buenos Ayres Port & City Tram, Ist | | 
St! 44°5 Do. Perpetual 2nd Deb. Stock ...... 25 —29 1512 0 Jan, July Š E TEE 92 —% |6 5 0 Feb, Aug 
5 5/0 | Callender's Cable Con. Ord............. Ill —11? 6 8 O Jan, July. Wh 11] $ 29 ; Calcutta Tramways (1 te 137,610)...... St--Of 1512 0 Mar, Sept i - Y. NL 
5 2/6 | Do. 5 per Cent. Cum. Pref........... 45-5) 417 6'' Jan, July | 5 26' Do. SperCent. Cum. Pref. ......... 4H—95 418 9 Jan, July. 433, 4d i di 
St., 44%! Do. 44 per Cent. Ist Mort. Debs. (red). 98 —101 4 9 0 Nov, May  .. St i Do. 41", Ist Deb. Stock (red.)...... 971 1000 4 9 6 Jan, July  ;: -*; IPTE. 
1; 0/6 | Castner-Kellner Alkali Co............. 34-34. 5 5 O'May, Nov 3H 3j] 1 19 Gaps Electric Tram Shares ............ e= 620 id is: 1 ey 
St. | 44%: Do. 4} per Cent. Ist Mort. Deb. (red.) 103 —106 4 5 0 Feb, Aug n 5 l 3 City of Buenos Ayres Trams Co.(1904)Sh. 5&—5& 4 1 0 F, My, A. N e . I 
1 i Consolidated Signal Co............... $5-—1 13 6 0. April, Oct St He Do. 4 per Cent. Deb. Stock.......... 4 09 June, Dec «+ - Iva Ss 
|] 0/75) Do. 6pér Cent Pref... eco ek sinh -H 814 O| April, Oct St So" Colombo Tr. & Ltg. 5^, Ist Mt. Db...... 93 -97 5 3 0 May, Nov e ur 
3 .. | Crompton & Co. (Nos. 1 to 85.000)...... 1—i i | Jan, July o Havana Elec. Ry. Con. Mt. 5", $1,000 50 "cie 
100, 5% . Do. SperCent. Ist. Mort. Debs. (red) 55 — 57 814 0) gan, July 50 FEM Cour BAE C Ede ERG i: 97 -—101. 419° 6 Feb; Aug as M E T 
E es Dk Kurt d Du ONG rin acri v eos Ei 6 0 0]|$:»pt... " 100 9". Hone Kong Trams. Co. 5 per Cent. Ist | "TT 
5 0/7; tDo. 6per Cent. Cum. Pref........... Heu 7 8 0!S»pt cass T Mort, DEOS. atest sed saa a REETA 86- 90 511 O June, Dec | Si- NE 
St. 44%, Do. 4! per Cent. Deb. Stock........ 9& —98 411 9 Jan, July  .. bs l ga Kalgoorlie Elec. Trams. SWisesncecswaes a» Tr "T - T 3) ee 
5 .. Edison & Swan United ("A" Sh.) (£3 pd.)  1—i i Feb, Aug  ..' .. [St ad Do. S per Cont. "A" Deb. Stock.... _83 88 514 O Jan, July | 
OD cbe Dos 185 Dalai cl voces GA Vna bea vie i 14-13 va Feb, Aug: .. MI [St $ B» Oper Cent, " B'"Ditto.c is oss 25 -35 |B11 O Jan. July! + «© NS VEN 
St. 4% Do. 4perCent. Mort. Deb. Stock (red. 61 —65 6 3 0 June, Dec  .. P TN Lisbon Elec. Trams. Ord.............. d-1P 4 f 3- Jule sss sk. o tT— 
St. 5% tDo. 5 per Cent. 2nd Deb. Stock...... 70-73 617 O Mar. Sapt l $1 D>. 6 per Cent. Cum. Pref,.......... 1—1] 416 O Jan, July 
2 34% [Electric Construction Co............... là—l& 514 O | July...... | St. 2" Do. 5 perCent. Reg. Mort. Debs. ..... 44-9. 5-3. 0 Jan. ‘Waly, 
2 1/44, Do. 7 par Cent. Cum. Pref........... 1i —2 7 0 0 Jan, July St. 2,6 Madras Elec. Trams. 5%) Dsb. Stock.... 102 - 104 4 16 O Jan, July 
St. 4% , Do. 4perCent. Perp. Ist Mort. Debs..| 781—814]. 4 18 O Jan, July 100 9", | Manaos Trams & Lt. Co. 5% Debs....... GAME TIME a ag bes) oa 
10 6/0, General Electric 6% Cum. Pref......... | 10 —10? 511 6 | June, Dec 5°» | Manila Elec. Ry. $1.000 Gold Bonds.... ,98 —100 5 0 O Feb, Aug: % - 
St. 4% | fDo. 6per Cent. Ist Mort. Debs. ...... | 83 —93 6 9 O' Mar, Sept .. a: [100 $11 | Mexico Trams. Co. Com. St............. [10 —IH2- 6. $ 0 » Mi 110} 
5 10/0 | Henley's Telegraph Warks Ord......... | 121—121 516 0 Geb, Aug 12} 12}; 9| D» Gen. Con. Ist Mrt. 5°, Gold Bds.. 93-95 !5 5 0 94]. 2 [tt fa. 
5 23.) Do. 4j per Cent. Pre... ooi | 44-53 4 B O Feb, Aug .. .. gl00 6% | Do. 6% SOyr. Mort. Bds............. 8 —101|519 0 99$ 98 | "V ifa 
St.: 4}%| Do. 4perCent. Ist Mort. Deb. Stock..| 101 —103 4 7 6 Mar, Sept ..  .. St. 42%) Montreal St. Ry. Sterling 4} per Cent, ! = "N 
10 15/0 | India Rubber Gut. Per., &c., Works Ord. 10 —11 616 0 Feb, Aug 10} 10 | ao | „Debs. (1922) (Nos. 601 to 2.000). ..... 98 —100 |4 10 0 Feb Aug; © ^" aD EV? 
10 5/0 Do. 5 per Cent. Cum Pref........... | 9-10 500 T ve} ge Phi 4b) Do. — do. (Nos. 1 to 4,609)........ 99 —DI- 4 pg x: | ker. od hes 
100 4% tDo. 4perCent. Debs. (red.).......... | 92 —95 & 4-73 | April, Oct 1.071 Fert Elec Trams Ord a oko cae cc. os lsm har 2 0 Máy... A 2a Fé n | 
St. 5% tJohnson & Phillips 5% Ist Mt. Debt. Stk., 75—78: 6 8 8 us A Sim. | Db. Tat Mt Do, BIGEE S ce eeesedéces 105 —108 | 4 12 6 Jan, Julv . ! 
17 ~.. * National Elec. Construction Co......... i—i fi Aprilsas sas 5 3/0 | Rangoon Elec. Trams. & Supply Co. 6% | I5 
-1- .. . Richardsons,Westgarth & Co., Ltd., Ord. i dh Nov p Cum Pf rl dica a d qr ee terim e rd Z6 5$ —5i 5.2.0 | 
2) De. 6per Cent. Cum. Preb uiis. 1—i . zi May, Nov t, | ato) Do. 44% Ist Mort. Deb. Stk......... 97 —99 |411 0 | EP pi 
St.! 44%! Do. 4} per Cent. Perp. Deb. Stock.... 63 —66 616 O Jan, July 100 $14 Rio Janeiro: Tram, Lt. & P. Co,........ T a. 4. 6! ET. dn 
5| .. |-Simplex Conduit 6 pr Cent. Cum. Pref... 4i—5 +o. i T ed 5o Do. JU yr. Colt Bide 5 5 ie 5 canna 2c 101 —102 |418 0 1013 e. he 
1236/0 Telegraph Construction & Maintenance.. 34 —36 613 3 Mar, July 35} 24,|00 5", | tDo. SO yr. Mt. Bnds........ pet ae MI=9 75 4 3 95i 
100} 4% | Do. 4perCent. Deb. Bonds (1909).... 951- 98 4 1 O Jan, July A 100: $21 S10 Paulo Tramway, Lt., Power........ e 13 14 O i es ue «A 
1 Do. Vickers, Ltd Ofiara cana li-1# 510 2| lih; | 5°o | Do». 5perCent. Ist Mt. $500 Db...... 101 -103' 417 O Juns, Dec | 101} 
1|0/6 Do. SrmerCent.non-Cum. Pref-rencs.. lh -14 4 4 0 ; Lo 4E St. 5° Do. 5 per Cent. Pern. Cons. D:b. Stock 105 —107 413 6 ja 106} " 
St. | 5% Do. 5 per Cent. non-Cum. Prefsrred.. 105 —108 4 12 6 ; TN e 100, 44% | Toronto Ry. Co. Ist Mt. 44°, Ster. Bnds.; 96 —98 412 O0 Feb, Aug e d 
St.| 4% ‘Do. 4psrCent. Ist Mort. Db. Sk. (red.) 97 —99 4 1.0 June, Dec 971| 97} | | | reo i 
100! 44% Do. 44 per Cent. 2nd Mort. Deb. (red.) 1014-103} 4 7 0 June, Dec 102]| .. ‘ f | "i 
100: 5% Do. 5 per Cent. 3rd Mort. Debs. Scrip. 1031—105 4 14 9- 105 | 104} Colonial and Foreign Electricity TA 
10. 12% J. G. White & Co. 6% Cum. Pref....... I5 —16 ,7 10 0| Ped) sis Supply, & iw 
j^: Willans & Robinson. Oni i shana hain qe | à - A "E Apr, E y Eee | 
5 .., Do. 6 per Cent. Cum. Pref........... = | pr, dala. " io : " 1 
St. 4% Do. 4per Cent. Ist Mort. D?bs...... 97 —59 | 616 0 | May, Nov | E Son ‘i YT oe Co. 6°% Cu. Pr. | (od ui A | $ 14 ó Mar, Sept iJ » 
| | 10 6/0 | Bombay E.S. & T. 6% Cum. Pref. |... 101—111 5 6 8 VEESUE 
| | Telegraphs. | | St. | 41%) Do. 4) per Cent. Deb. Stk. (red) .. 96 —98 !412 O0 Jan, July | 9n 96i l 
10: 9/0 | Amazon Tel«graph 4.998,99 V3 9 9 9.9.9999 ele wi] 7 —71 | 9 6 8 June, Dec 7 M 100. 595 Do. 5 per Cent. 2nd Mort. Deh Stock A 97 —99 ' 5 1 0 T e a 4 
100; 5% Do. Sper Cont: Debs. (red.).......... 97 —99 ,5 1 O Jan, July 5| 3/6 | Calcutta Elec. Supply Ords e 64 —7i 6 0 9 April, Oct i : 
St.| 30/0 Anglo-American Telegraph Ord......... 66 —68 49 0 My,Ag,N 66 5. 2/6 Eo. 59. Gim. Feel ccc os oc ot -Si pL417 4 us EET "| à 
St. | 30/ Do. Preferred TE er a a et ras oe et | 1114—1121 JG 6 F My, Age. N 112 1114 100. 095 Caleary Power Co. Sor Ist Mort. Bnds.. 93 —95 5 5 0 3x 94 931 p. 
St T3004. Do DOTS veces eves raa 244—244 6 1 6) F,My,Ag.N 24% 2481100 7/2 |tCanacian Gen. Elec. Co. Com. St....... 115 —119 614 0 1183. 1163 "Wy 
St.! 4% tCommercial Cable 4 per Cent. Deb. Stk..| 81 —83 416 6 | Jn,Ap,Jy.O 82} 813100 $3) | tDo. 7% Cm. Pf. Stoeck....... UU 119 —123 514 0 k 120} 120 
10 6/0 | Cuba Submarine Ord.................. 8 —9 613 6 Feb, Aug | 100 5% | Castner Electrolytic Alkali Co.(of U.S.A.) le Wa 
10' 10/0 Do. Preference 10 per Cent.......... l6 —17 518 0| Feb, Aug | oe. IST Mort; Stl: Deb. co evan ica xara 36 —I00 —$ 0.0 Jan, Ju] s: | à t: 
5) 2/0. fDirect Spanish. Ord... Sit |S 6 8 | April, Oct .: 5°o | Elec. Development Co. of Ontario$500bds 921—944) 5 4 3 = 931 } LETAN 
5| 5/0 | tDo. 10 per Cent. Cum. Pref.......... 64—7 T 3 B | April, Oct Si ;.[St. 5% | Elec. Supply Co. of Victoria 5 per Cent. i 
10 2/0 | Direct United States Cable............ | 61—71 6 4 0 | Ja,Ap,Jy,O 7. 6: ast Mort Deb. Sto veoh ects wnsinig ds 9 —93 5 7 6 Jan, July| % 90 a 
100 44% Direct West India Cable 449, Rg.Db.(rd.)) 99 —101 4 9 6 June, Dec T [| 95, .. | Indian Elec. Sup. & Trac. Co........... i1 ' $. a TN MC. ^ 
St, . 25/0 | Eastern Ordinary ............. esee. ,135 —138 5 2 6 JaMy,Jy,O 137} 135[100 .. | Kalgoorlie Elec. Power & Lt. "rr NIME did Pu | May. Nov! «. ~ 19 
St.|17/6| Do. 34 per Cent. Pref. Stock........| 781—30| 4 7 0. JaMy,]y.OO 79} 783] 1 0/7}| Do. 6 per Cent. Cum. Pref........... qos 912 0 Apri, Oct| $ ^" 
St. | 4% | Do. of pn Cent. Mort. Deb. Stk. (red.)) 95 —97 4 2 6 May, Nov 96: 5% | Kaministiquia Power Co. 5% Gold Bnds 101 —103 417 0 zd 102} -- T 
lo an EN EL Sie CO E fa, Ap]rO 133: 12i Be] E Madras E.S. Corp. Ord. ..... sese —1 à * DEN NE. 

.| 4% | Do. 4 per vent. Deb. otock.......... mcm eb, AUG elbourne E.S. Co. Cons. Ord. St ...... 132 —137 ia Uy di». 
gA 45, Eastern & S.Af. 4% Mauritius Sub.Dsbs.| 98 —101 319 0 May, Nov 99} t. 5% | Do. 5% Ist Mortg. cube te drca 101 —104 ; iE ^ Jan, July | 1033. 103} 
10 5/0 | C.N. (of Coperhagen) with coup 87...... | 32—34 5 6 0 Jan, July 32] . | 5% | Mexican Elec. Light Co. 5% Ist Mort. | ik 
25 12/6 Indo-European .......... eese | 38L-601 3 9 6 May, Nov 60! 598] | | Gd Beuds- o, iiusuae dus (hd iki si eye 82 —85 |518 0|]an, July} = | 5 yt 
100| 5% | Mackay Companies Common ..........| 83 —86 616 O0 Ja,Ap,Jy,O | t.; $1 | Mexican Lt. & Power Co. Com. St...... 78 —81 418 9| Jn, Ap,]y,O | 8l | 104} hy $ 

100 4% | Do. Preference ..-....--.s..se tees, 69 —72 516 0 JaAp.Jy,O St.| $31| Do. 7% Cum. Pref. St............... 104 —107 | 6 11 0 | May, Nov | 106), 5 
| 4/0 | Marconi's Wireless Teleg. Co........... a o '4 9 6, April...... 4i. 4, 03% Do. 5% Ist Mort. Gold Bonds........ 921—944 | 5 6 O | Feb, Aug | 93 e 

1| 3/41 Do. 7% Partipe. Pref. VNLT TAI TT | 3 —3i 410 9 T Ji, 3}200 5% | Monterey Rly. L. & P. Co. Ist Mort.Db.Sk 83 —86) | 5 l6 0 B5 | 
100, 4% | Pacific & Europ'n Tel. 4^;Guar.Db;(red.) 971—991, 4 0 6 June, Dec  .., .. [100. $2} | Montreal Lt., Ht. & Power Co. Cup. St...| 225 —230 | 318 0 F,MyAN| «| ~ 

21| 1/8 | West Coast of America................ | *14—1à ^14 2 6, May ..... > t. | 5% | Northern Lt. Power &Coal 5% Gi. Bds..| 10 —20 v | T EE à 
100| 4% | Do. 4 per Cent. Debs. ..... e. suuus. | 95 —98 REEEXAIL iur (à . [St | £10 | River Plate Elec. Co. Ord. cU eee | 217 —227 | 4 8 0, April ja | 1073 | 
10. 1/6 | West India & Panama ................ | 394—314 | 316 6 | May, Nov St} e [St.| 6% | Do. 6 per Cent. non-Cum. Pref. Stk...| 105 —110 | 5 9 0 | May..--..| 10° | 

10| 6/0 | Do. 6 per Cont, Ist Pref............. 10 —101 ! 514 0 | May, Nov .: |... [St.| 5% | Do. Sper Cent. Deb. Stock.......... | 100 —102 | 418 O | Jan, July | -; 140} 

10| 6/0 | Do. 6% 2nd Pref............... e 91—10 | 6 0 0, May, Nov | $12 | Shawinigan Water & P. Co. $100 Cap. St.| 132 —144 | 4. 3 3 is 142 
100) 5% | Do. 5 per Cent. Dada... eese 101 —103 ' 4-17 O0 | Jan, .July | ..| .. fh. 5% Do. SpərCənt. $500 Bonds.......... 107 —109 | 4 11 9 | Jan, July | ::| °° 

10| 3/0 | Western Telegraph ................-- 13 —13} | 5 4 0| MrJuOD | 133) 13%)St.| 43%] Do. 44 per Con. Mt. Db. St...........| 1013—1033 4 7 3|  .1 103 
St. Hh Do. 4 per Cent. Deb. Stock (red.)....| 95 —97 |4 2 9| June, Dac T y Buc 4l% Toronto Power Co. 44% Db. St...masass Sc [ 4.10 WT " 

a| 44%| Western UnionTelegraph Fdg.&R.E.Bnd.| 971—109) 4 9 6 e ee l ae d. 1| 01 | Victoria Falls Power Co. Pref.....« 0) 028-2 “oF 80-4 H oc 

* Noallowanc ' ‘ee. made for accrued int E ; E d. 
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NOTES. 
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L.C.C. Tramway Breakdowns. 

RECENTLY breakdowns at the power house or on the net- 
work of the London County Council Tramways have become 
more frequent than might reasonably be expected, and on 
Monday last further trouble was experienced which resulted 
in the entire stoppage of the svstem from about 9 o'clock 
until 11 o'clock in the morning. The first of the three most 
recent breakdowns was caused by a short circuit on a high- 
tension feeder near the generating station ; we must con- 
clude that the overload cut-out on the feeder did not opzrate, 
and thus failed to give the necessary protection. The 
second stoppage was due to a mistake. A machine 
was being cleaned or overhauled and the phass were short- 
circuited and earthed as a precaution against any possi- 
bility of workmen being injured. Unfortunately, when the 
machine was put into service again someone attempted to 
switch it on without removing the earth connection. This 
in itself might not have caused any great trouble, as the earth 
wire would simp!y have fused, but the are which was formed 
app?ars to have spread to some neighbouring apparatus and 
to have resulted in the burning out of a generator. Two 
days later a second generator was burnt out and the loss of 
these two machines necessitated a r:stricted service of cars. 

— 

Ir might be thought that this would constitute the full 

Chapter of accidents, but the occurrences of last Monday 


were much more fateful. They may indeed be said to form 
such a curious chain of accidents that any power station 
would find it difficult to maintain a supply under the cir- 
cumstances. It appears that the trouble began in a reci- 
procating engine where the cotter holding the piston rod to 
the crosshead came adrift. This caused the corresponding 
piston to be blown through the cylinder cover. The gene- 
rator coupled to this engine then became short-circuited, 
possibly owing to some of the wreckage from the engine 
falling upon it. The surge thus set up started a short- 
circuit under the switchboard gallery and a dividing box 
exploded. An arc from this point jumped on to a continuous 
current conti] board alongside the control desk causing 
a fire and so prevented anv action on the part of the 
operators. For this reason the sets were shut down on the 
steam side, and what was rapidly becoming a fiery furnace 
on the switchboard was extinguished by means of sand. 

FoRTUNATELY it is seldom that such a succession of acci- 
dents arises, and indeed some of them may be regarded as 
engineering " Acts of God,” against which it is difficult to 
provide. On the other hand, it is just for the prevention 
of such electrical accidents that automatic cut-outs and 
safety devices are installed. Without knowing the full 
history of all that happened, it i5, of course, impossible de- 
finitely to say that the automatic electrical devices did not 
work properly. On the other hand, if they did operate as 
they should have done, it is difficult to see why the failure 
of a generator or a feeder should have shut down the whole 
station. These events, we think, rather point to the con- 
clusion that insufficiency of plant for the service demanded 
has placed the staff in difficulties. When there is time for 
requisite overhauiing, cotters do not usually come adrift, 
and in this case the whole disaster was, of course, due 
primarily to this small mechanical defect. The Council 
have recently advertised for tenders for two 8,000 kw. turbo- 
generators. This will doubtless relieve matters in due course, 
but meanwhile there seems to have b2en a desire on the part 
of the Council to increase the tramway service to the utmost 
limit, possibly to meet the competition of motor omnibuses. 

Er 
The Future of the London Uaiversity. 

THE London University has long been one of those un- 
fortunate institutions which, try as it would, seemed to be 
able to satisfy neither its friends nor its enemies. Starting 
as à purely examining body it has, within the last 10 or 15 
vears, had some of the functions of the older Universities 
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aon 
forced upon it without at the same time becoming possessed 


of that executive control over the work of its colleges which 
would make for the highest efficiency. This state of things 
has long been the despair of educationists, and led some 
four years ago to the appointment of a Royal Commission 
(the third which the University has endured) to inquire how 
the present organisation worked and what provision ought 
to be made for university teaching and research. This 
Commission has now published its final report, and, as will 
be seen by reference to another page of this issue, they have 
come to some very interesting and revolutionary conclusions. 
Without a profound study of the report, and without the 
employment of more space than we have at our disposal. it 
is difficult to discover exactly where these recommendations 
will lead. But, briefly, it is proposed to do away with the 
present method whereby a constituent college is partly a 
law unto itself in matters of government and partly under 
the control of the Senate of the University. Instead, 
it is proposed that the University shall consist of constituent 
colleges which are strong enough in one or more faculties to 
comply with the conditions of incorporation and which 
transfer to the University the financial and educational 
control of their work in one or more of these faculties. This 
proposal is undoubtedlv likely to lead to some opposition 
of an obvious kind, but we hope that those concerned will 
exercise sufficient altruism and sink their own advantages 
for the ultimate benefit of university education in London. 

ANOTHER point upon which the Commissioners must be 
congratulated is the attitude thev take up towards the 
external student. The University of London has long been 
recognised as a haven bv those who, desirous of obtaining 
a degree, are not able to attend courses of instruction. Such 
people, while not looked upon exactly with favour, are not, 
however, to have these facilities removed. On the other 
hand, pupils still at a school will not be admitted as candi- 
dates for external degrees, and examinations will onlv be 
held in the United Kingdom. There seems, however, a 
desire to eliminate the external student in process of time; 
we have considerable doubts if this attitude is desirable, 
for the external student has shown himself worthy in the 
past. The dicta which the Commissioners enunciate with 
regard to technological education, professional examinations 
and the true functions of a university make most stimulating 
reading, and, besides being of the greatest value to all 
concerned, show that they have the good of university 
education in London truly at heart. We only hope that 
their recommendations will be adopted and will further 
be so far successful in practice that theirs will he the last 
Royal Commission to traverse these thorny paths. 


ee Oe 
Telephone Progress in the United States.—According to 


the annual report of the American Telegraph and Telephone 
Co., news is transmitted by three methods in the following 
proportion : Telephone 59-5 per cent., post 10-1 per cent. and 
telegraph 0-4 per cent. 

Royal Engineers (T.F.).—Lieut.-Col. and Hon. Col. (Hon. 
Major in the Army) Andrew Bain, M.Inst.C.E. (I.), M.L.E.E. 
(Retired List), has been appointed Hon. Colonel of the London 
District Telegraph Companies, Royal Engineers (Army Troops). 


Lieut.-Col. and Hon. Col. David Laidlaw, jun., from" the 
Scottish Command Telegraph Companies, Royal Engineers 


; (Army Troops), has been placed upon the Territorial Force 


Reserve, with the rank of Lieut.-Colonel and the honorarv rank 
of Colonel. 

Lieut.-Col. John N. Fowler. D.5.0., R.E.. General Staff 
Officer, 2nd Grade, at the staff College, has been appointed 
Commandant of the Army Signal School, vice Col. R.N. Curtis, 
C.M.G.. D.N.O. 

Major and Hon. Lieut.-Col. (Hon. Lieutenant in the Army) J. 
Lang, from Scottish Airline Telegraph Company, has been 
appointed as Lieut.-Col. of the Scottish Command Telegraph 
Companies, R.E. (Army Troops). 

Sup. Nec. Lieut. R. W. Mackinlev is absorbed into the 
establishment of the Scottish Airline. Telegraph Company, 
Ncottish Command Telegraph Companies, R.E. (Army Troops). 

Three New Alloys for Industrial Purposes.— In their last 


official report as chemists to the American Institute of Metals, 
Messrs. A. D. Little, of Boston, mention three new alloys 
among the various items of recent progress in the metal indus- 
trv. A French patent has, it appears, recently been issued 
covering the production of two tvpes of alloys from copper, 
zinc and silicon, which are claimed to possess great tenacity, 
resistance to acids and alkalies, and to be capable of rolling into 
finished shapes. Another new alloy has been patented by the 
Ajax Metal Co. This is composed of iron, nickel and copper, 
which 18 claimed to be non-corrosive, malleable, of great tensile 
strength and capable of being rolled, drawn or cast. A new 
type of pyrophoric alloy has been patented in Germany which 
consists of the addition of 5 per cent. metallic cerium to an alloy 
of manganese and antimony. The inventor claims excellent 
pyrophoric properties from. this. alloy which is essentia!ly 
different from the other allovs of th's type in which cerium is 
the main source of the pvrophoric characteristics, 

Diesel Engine v. Steam Turbine. —In a Paper recently read 
before the Verband Deutscher Elektrotechniker, Mr. Gercke 
formulated the following conclusions in regard to the availa- 
bility of these two tvpes of prime mover for general work: 
(1) For capacities of over 1.000 n.r. the initial capital outlay 
for a Diesel plant is higher than that required for a turbine 
plant of the same size. Hence the amount of interest and 
depreciation. per unit of output is also higher in the Diesel 
plant. These items, however, are of decisive importance only 
if the load factor of the station is low. For higher loads they 
drop out of the calculation. As far as the item of operating 
cost 18 concerned, the Diesel engine is not to be recommended 
as an auxiliary... Only when the immediate readiness to start 
is a chief consideration is the Diese] engine superior. (2) The 
cost of heat per unit capacity in Diesel engines is considerably 
lower than in steam turbines, provided the local price per 
100,000 calories is 21d. or more, or if unfavourable water con- 
ditions prevent the utilisation of the highest possible vacuum 
in the condenser of the turbine plant. (3). With low load 
factors and low local fuel cost a steam turbine is the only mode 
of generation to be emploved for large work, never a Diesel 
engine. (4) With high load factor and high local fuel cost the 
case is reversed. a Diesel plant being more economical. (5) The 
advantages of both types may in manv cases be combined by 
installing Diesel engines and steam turbines together, the former 
taking the continuous load or part of it. and the latter the peak 
loads. "This distribution commends itself on account of the 
lower initial cost of the steam turbine and of the possibility of 
augmenting the output of high-pressure boilers for some time. 
Quite a number of combined plants of this character are already 
in operation in Europe. 

Cable Interruptions and Repairs. 

Date of pe aL Date o Repair. 


Latakia—Palura ............... May 26, 1910 
Scalamova—Samos ............ April 21, 1912 ... — 
Marmariza—HBhodes............ April 21, 1912  ... — 
Bessika—Tenedos  ............ April 24, 1912 ... — 
Poulocondore— Pon!ianac...... July 5,1912 . — 
Tokyo QGuam....... ...... Sept. 10, 1912 April 15, 1915 
Madagascar—Reunion ......... Mar. 11, 1915  ... — 
Paramaribo—Cayenne ......... April 11,1915 ... = 
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North-Eastern Railway Electrification.—As recently an- 
nounced in our columns, the North-Eastern Railway Co. have 
for some time been considering the extensive electrification of 
their lines in the mid-Durham coalfield. A 90-mile section 
stretching from Shildon (near Bishop Auckland) where there 
are very extensive coal sidings, to Newport (near Middles- 
brough) has been selected for the start. The overhead system 
is to be used where possible, but conductor rails will have to be 
resorted to in some places. The locomotives will be capable of 
drawing 1,400 tons on the level at an average speed of 25 miles 
an hour. i 


Long Run with Accumulator Car.—The  * Electrical 
World " gives an account of a run of 310 miles from New York 
to Boston over the Hudson River and Boston and Albany 
routes which was successfully made on March 6 by a new Beach- 
Edison storage battery car. The trip was particularly interes- 
ting in that it demonstrated to representatives of steam roads 
for which the run was made that this type of self-propelled car 
can maintain high average speeds for distances considerably in 
excess of 100 miles. The car used was 50 ft. long overall, 
12 ft. 6in. high and 8 ft. 11 in. wide, and weighed complete 
with load 34-6 tons. Seats wer» provided for 50 passengers, 
although on the trial run the car carried a combined load equiva- 
lent to 84 passengers. The electrical equipment of the car 
includes four 20 u.p. 220-volt motors and two sets of 230 cells, 
each of Edison A-8-H storage battery type and capable of de- 
livering energy to the motors at approximately 240 volts. The 
route followcd provided a variety of track conditions, including 
a long run on the level, several climbs and considerable curved 
track. The batteries were fully charged when the car left New 
York at 9 a.m., and the run of 114 miles to Hudson was made 
at an average schedule speed of 35 miles per hour. On arrival 
at Hudson the car climbed 13 miles of 2 per cent. gradient before 
rc-charging. The energy consumption for the level run of 114 
miles was 374 watt-hours per ton-mile. The car arrived at 
Springfield, Mass., 98 miles distant from Hudson, with about 
one-third of the full charge left in the batteries, and this after 
having climbed the Berkshire Hills to an elevation of 1,450 ft. 
and negotiating many hills, including one continuous up- 
gradient of 1 per cent. for 8 miles. At Springfield the battery 
received a short boosting charge while the party had dinner. 


The remainder of the run, 98 miles, to Boston was covered 
without incident. 


“How to Improve the Status of Engineers and Engineering, 
With Srecial Reference to Consulting Engineers."—At a 
meeting of the Society of Engineers held on April 7th, Mr. 
W. Ransom read an essay on this subject. This essay was 
awarded the second prize in the Status Prize Competition last 
year, no first prize having been awarded. The author pointed 
out that the civilisation of to-day had become possible only 
because of the efforts of the engineer, but that the public did 
hot sufficiently appreciate the advantages they had gained or the 
men whose work had secured those advantages. Engineers 
had many lessons to learn from the legal and medical professions, 
both of which excluded unqualified men and exercised a bene- 
volent, professional control over their members, and the State 
should recognise the engineering profession by giving it an 
official standing equal to that of other professions. The State 
should require engineering aspirants to pass a qualifying exami- 
nation, and should give facilities to pupils and assistants for 
inspecting large engineering works. Admission to the pro- 
fession Tequired to be carefully guarded, and the number of 
pupils allowed to an engineer should be regulated by the extent 
of lis practice, while the climax of the period of pupilage should 
be a State examination. Much more might be done to make 
"xaminations of practical value to those who prepared for them, 
hut no other form of test was possible. When State recogni- 
ton was obtained for engineers the members of the profession 
would constitute one great society, amaglamating the existing 
societies into one body, which should have the control of pro- 
fe ‘sional matters and be the mouthpiece of the profess‘on. 
“uch a society would necessarily have sub-sections dealing 
with special branches of the profession. While the growth of 
specialisation must be recognised, it was essential for those who 
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were beginning their training for the profession to acquire a 
sound general scientific knowledge before thev began to specialise, 
The engineer should not be behind his brethren of the legal 
and medical professions in regard to professional conduct and 
etiquette, while the society that represents him should main- 
tain a high standard of professional honour, and must have 
power to enforce its regulations. The State should fix a scale 
of minimum professional fees. Consulting engineers were 
comparetively few in number, and on that account the public 
placed a high value upon their services. They played an 
important part in forming public opinion on the profession, and. 
the ideals they now placed before themselv +s would make their 
impress on the younger generation of engineers. The tone of 
the profession could not be set bv the professional Societies, 
but every individual must live up to a high code of professional 
conduct. The public estimate of the profession was based, not 
on the conduct of the best menibers, but that of the average 
member, hence the importance of every engineer setting an 
example of lofty ideals before his staff, his clients and the 
public. i 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— | 


Dr. H. W. Malcolm's article on '* The Methods of Submarine Cable- 
Signalling " is concluded (p. 52). 

Án account is given of the discussion in London on Dr. E. Rosen- 
berg’s Paper “ Self Synchronising Machines," read before the 
Institution of Electrical Engineers (p. 57). 

Mr. J. Bailey read a Paper on “ Electric Supply in London " before 
the Royal Society of Arts, of which we give an account (p. 55). 

We give an abstract of Mr. A. P. Trotter's Paper, '* Standard. 
Clauses for Inclusion in a Specification of Street Lighting." read 
before the Illuminating Engineering Society on Tuesday last (p. 46). 
Our leading article deals with this subject (p. 60). 

We give an abstract of Mr. T. Roles’ Paper, which served as an 
introduction for a discussion on “ Electric Heating and Cooking." 
(p. 64). 

An abstract is given of Mr. W. Temple Franks' report on Patents 
in 1922 (p. 62). 

Directors Reports.—The directors’ reports abstracted include- 
those of the Anglo-Argentine Tramways Co.. Babcock & Wilcox. 
Bude Electric Supply Co., Indian Electric Supply & Traction Co., 
Johnson & Phillips, Metropolitan Electric Tramways, Nairobi 
Electric Power & Lighting Co., North Metropolitan Electric Power- 
Supply Co.. Oldham, Ashton & Hyde Electric Tramways and Swan- 


OBITUARY. 


E. B. Bricut, M.Iwsr.C.K.. M.LE. E.—Telegraph engineering 
has lost another of, its few remaining pioneers by the death, at the 
age of 82, of Mr. Edward Brailsford Bright, at Tottenham, on 
Monday morning. Edward Bright, elder brother of the late Sir 
Charles Tilston Bright. of Atlantic cable fame, was a descendant of 
an old Hallamshire family of that name, and was born in 1831. He 
was the second son of Brailsford Bright. At a time when he and 
his younger brother Charles were about to go to Oxford family 
financial misfortunes necessitated turning their attention to more 
immediately profitable occupations than the pursuit of the classics. 

Cooke and Wheatstone’s electric telegraph had lately been instituted, 
and the two brothers joined the Electric Telegraph Co. in 1847, when 
respectively 16 and 15 years old. Within a year both boys became in- 
ventors. Much of their spare time was devoted to developing tele- 
graphic apparatus, &c. Many of their inventions are even yet in common 
use after the lapse of half a century. Perhaps the most important of 
the early inventions was the system devised in February, 1849, of testing 
insulated conductors to localise faults from a distant point by means of 
a series of standard resistance coils of different values, brought into 
circuit successively by turning a connecting handle. 

Important changes in the lives of both brothers occurred in 1851. 
Charlesleft the “ Electric” Company, and shortly after became engineer 
at Manchester to the then lately formed British Telegraph Co., whilst 
Edward joined the Magnetic Telegraph Co. and went to Liverpool. n 
1852 Edward became manager of the “ Magnetic ” Company. It was 
in this vear that the brothers took out their famous patent, to which 


| allusion has been made. 


At the outset of the Magnetic Company's operations the brothers 
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found it necessary to devise fresh apparatus to compensate for the 
inductive diseharge, resulting from the long underground circuits, by 
discharging to earth, and thus neutralising the recoil currents, From 
that time till the spring of 1854 they carried out a series of experiments 
on the great lengths of subterranean wires under their control in order 
to investigate this novel phenomenon. Some of the results of these 
researches. were detailed and illustrated experimentally by Edward 
Bright at à meeting of the British Association at Liverpool in. 1854. 

Charles Bright remained engincer-in-chief to the Magnetic Company 
until about 1860, from which time he held a consulting position only. 
Thereupon Edward Bright assumed the engineership in addition to the 
general management. Subsequently Sir Charles Bright, besides entering 
the political erena as M.P. for Greenwich, went into partnership with the 
late Mr. Latimer Clark; but the brothers were again associated with 
each other from 1869 up to the time of the former's death. In this wav 
Edward Bright was largely responsible for the establishment of tele- 
graphic communication between the West Indian. Islands by some 
5,000 miles of submarine cable. 

On the transfer of the inland telegraphs to the State in 1869 Edward 
Bright became an independent engineer, and with his brother devoted 
his energies to general telegraph work as well as to t: lephony, electric 
lighting, and—to his eventual loss—even mining and railway con. 
struction. The two brothers were amongst the first to hold commissions 
in the Volunteer Service, besides being ardent Freemasons. They were 
also alike in being keen sportsmen. Edward Bright was a member of 
the Institution of Civil Engineers and a member of Council of the Insti- 
tution of Electrical Engineers, He was, moreover, an enthusiastic 
astronomer, and wrote a book entitled ©“ Vis," promulgating certain 
views of an original character. Originally, with the late Dr. Dionysius 
Lardner, he brought out a work entitled “ The Electric Telegraph,” 
which had a considerable sale. 

His nephew, Mr. Charles Bright, lF.R.S. E, is now the sole represen- 
tative of this family wro played such a prominent part in the 
development of electro-telegraphy. Jointly with the latter, Edward 
Bright produced in 1898 a biography of the late Sir Charles (who died 10 
vears earlier), This, together with Mr. Charles. Bright's ‘ Submarine 
Telegraphs,” is the source of a large part of our biographical sketch. 

E. M. Unperpvowy, K.C.—We regret to record the death of Mr. 
Emanuel Maguire Underdown, K.C.. which occurred suddenly 
Jast Friday at the age of 83. Among his many other activities he 
was connected with the electrical industry by being chairman of the 
Direct United States Cable C'o. 


PERSONAL. 


At All Saints’ Church. Gosforth. on Saturday last Mr. Harry 
Stephenson Ellis, borough e‘ectrical engineer of South Shields, was 
marrie to Miss Ida Beatrice Moseley, of Gosforth. After the 
ceremony a reception was held at Tilleys Rooms, Market-s quare, 
and the newly wedded couple left for London and Devonshire. 
There ‘were numerous presents, including a /— geandfather clock. 
which was presented by the staf and employes of the South Shields 
electric supply department. 

It is announced that Mr. A. K. Cargill, assistant engineer of the 
Buildings and Roads Branch of the Punjab Government Service. 
has been posted to the Simla Hvdro- Electric Division. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the post of lecturer in mathematics 
at the University of Hong Kong. Salary £400 per annum and 
quarters, or £100 house allowance. Five years’ agreement. and 
the work will be chiefly with the students of the engineering faculty. 
Applications are also invited for the post of lecturer in strength of 
materials. Commencing salary £350 per annum with quarters, or 
£100 house a'lowance. Five years’ agreement, Applications to 
the Dean of the Faculty of Engineering. Mr. C. A. M. Smith, M.Sc.. 
M.I. Mech. E., care of British Engineers’ Association, Caxton House. 
Westminster, S.W., by May 20. Sce an advertisement. 


An electrics! engineer is required to act ès manager end secretary 
of the Minehead Electric Supply Co. (Ltd.). Commencing selary 
£180 per annum, with percentage of profits. Applications to Mr. 
H. D. Leather, Messrs. Leather & Veale. chartered accountants, 10, 
E:st-parade, Leeds. See an advertisement. 

A junior assistant superintendent of telegraphs is required for 
service in the Telegraph Department of Ceylon. Salary £300, rising 
by annual increments of £20 to £400 per annum, and after three years 
bv increments of £25 to £500. Applicatiuns to Messrs. Preece, 
Cardey & Snell, 8. Queen Anne’s-gate, London. S.W. See an 
ad 'ertisement. 


An engincer is wanted to supervise locally the erection of h.t. and 


l.t. transmission lines. and overhead mains, for town lighting. See 
advertisement, 
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A junior assistant editor is wanted for THE ELECTRICIAN. 
advertisement, 


Se» 


Salar, £209 
Applications to the Town Clerk by April 23. 

Ilford Council require a fourth engineer-in-charge for their elec- 
tricity works. Salary £78, rising to £103 per annum. Applications 
to the Clerk b? Apri 22. 

Oldham Corporation Electricity Committee require a junior 
assistant electrical engineer, Salary £80, advancing to £100 per 
annum, Applications to Mr. S. Wilmott Newington by April 21. 

The Electrical Committee of the city of Bristol have a vacancy for 
a sub-station shift. engineer, Applications to the engineer and 
manager, Mr. H. Faraday Proctor, M.Inst.C. E, by 21st inst. 


A foreman is required for a large electrical faetory in the Midlands 
to take charge of commutator building and assembling. 


Southport Corporation require a tramways manager. 
per annum. 


An instrument maker is required to take charge of repair shop. 


The Senate of the University of London invite applications for the 
post of professor of civil and mechanical engineering at the East 
London College. Salary £600 a vear. Particulars from the Aca- 
demic Registrar, University of London, South Kensington, S.W. 
Applications by first post May 19. 


Mr. G. K. McLaren has been appointed mains and meter superin- 
tendent at Taunton. 


Mr. C. M. Davis, of Bristol. has been recommended by Hampstead 
Lighting Committee for the position of consumers! engineer in the 
electricity supply department. 


INSTITUTIONS AND SOCIETIES. 


Scottish Section of the Institution of Electrical Engineers. --The 
office bearers of this section for the session. 1913-1914 will ba as 
follows: Chairman, Mr. J. A. Robertson: Vice-t'ha:?rmen, Messrs. 
James Lowson and T. Blackwood Murray; Past Chairmen, Messrs. 
Sam Mavor, F. A. Newington and Wm. M'Whirter ; Chairman of 
Students Section, Mr. A. Page: Ordinary Members of Committee. 
Messrs, D. A. Starr, J. K. Stothert. J. 5. Nielson. W. L. Spence. 
M. B. Field, J. H. Bunting. J. S. Nicholson, E. T. Goslin and G. 
Stevenson; Hon. Secretary aud Treasurer. Mr. J. E. Sayers; Assistant 
Hon. Secretary, Mr. Win. F. Mitchell. 


British Science Guild. — Ve are informed that the Lord Mayor of 
London has given permission for the annual meeting of the British 
Science Guild to be held at the Mansion House on Wednesday. 
May 21, at 4 p.m.. when he will preside, and Sir William Mather. 
PC (Lord Haldene's successor to the presidency), will bo present. 
The annual dinner of the guild will be held on Mondar. May 26, at the 
Trocadero Restaurant, The guild has recently been considering 
the question of national education. and a report will b» presented 
to the Government in connection with the contemplated organisation 
of our educational system. 


Association of Teachers in Technical Institutions.— The annual 
conference of this Association will be held this vear in Bradford at 
Whitsuntide, The proceedings will be opened on Whit Monday, 
when the Lord Mayor of Bradford, Ald. F. Foster, will officially 
welcome the conference to Bradford. This will be followed by the 
address of the President, Mr. P. Coleman, of the Northern Polytechnic 
Institute. The meeting on Tuesday evening will be addressed by the 
Right Hon.J. A. Pease. President of the Board of Education,and in vie 
of the introduction of the new Education Bill soon after Whitsuntide 
this address will b» looked forward to with exceptional interest. 
This me»ting will also be addressed by Mr. M. E. Sadler, C.B., Vice- 
Chancellor of the University of Leeds, Sir William Priestley, M.P.. 
Sir A. Keogh, K.C.B., Rector of the Imperial College of Science and 
Technology. F. W. Jowett, M.P., and others. Papers will be read to 
the conference on “ Corporate Life in a Technical Institution," by 
Mr. W. Hibbert ; ‘ Vocational Education," by Mr. A. C. Coffin; and 
'* Co-ordination within a County Area," by Mr. F, N. Cook. 

The Metropolitan Electric Supply Company.— A very successful staff 
dinner of this company was held last Wednesday evening. when the 
chair was taken by Mr. J. S. Highfield, and a large number of guests 
were entertained, including Sir Robert Cranston, K.C.V.O., and 
Messrs. F. W. Goodenough. H. Hirst, D. Sinclair, Roger T. Smith. 
A. L.C. Fell, W. Rutherford and several of the engineers associated 
with the supply of electricit v in the Metropolis. 

In proposing the toast of “Our Guests " Mr. HIGHFIELD remarked that 
the essence of fair trading was that both pariies should obtain protits and 
getrich. That was the principle on which they desired to do their trading 
and that evening they had with them many friends with whom they had 
the most cordial commercial relations. In this connection he always 
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looked back with the greatest satisfact'on on the Holborn.strect lighting 
contract, which had brought him into close touch with one of the g iests 
resent that evening, namely Mr. Goodenouga. 

Mr. F. W. GoopENocahH (of the Gas Light & Coke Company) expres: ed 
his pleasure at being present, and equally his satisfaction in the Holborn 
contract, which had enabled him to make friends with Mr. Highfield. H 
was pleasing to think that although people might differ in their professional 
opinions it was yet possible for them to be friends. 

This toast was also supported by Mr. D. SiNcLA1IR, who made a number 
of interesting remarks for the benefit of the younger generation. He 
remarked that the idea was prevalent that we had reached a point when no 
more steps of a revolutionary kind could b» expected in electricity supply. 
He remembered the same idea 30 years or more ago, and it was a great 
mistake. It was about then that Hughes practically revolutionised ideas 
in telegraphy by reading a Paper before the Institution of Electrical 
Engineers in which he stated in simple language the effect of self-induc- 
tion. Mr. Sinclair recommended the younger engincers to turn to this 
Paper and also to Tesla's Institution Paper, which was of a similar revo- 
lutionary character. There was no reason why any limit to advance 
should be set at the present time, and the younger engineers should keep 
their minds open for creating the next revolutionary step in progress. 

Mr. Roger T. SMITH in proposing the toastof “The Company,” compli- 
mented Mr. Highfield upon being the only English author who had been 
asked to contribute & Paper by our French friends at the forihcoming 
visit to Paris. This must surely be due to the fact that Mr. Highfield had 
introduced the earth return in his high-tension work, which must un- 
doubtedly in due time destroy all the pipes of our gas competitors by 
electrolysis. Mr. Smith in referring to railway electrification stated that 
it was not the question of system that prevented the railway companies 
from taking up the matter; it was merely that tkev cesired e ec rea! 
energy at a fd. per unit instead of 1d. As soon as cheaper e: ergy could 
be obtained there would be a rapid advance. 

The toast was responded to by Mr. F. LEvERTON HARRIS, one of the 
directors of the Company, who remarked that if Mr. Smith would promise 
them a 100 per cent. load factor he thought the Company might almost 
give him energy at the price he desircd. Mr. Harris expressed great 
appreciation of the loval service given by the staff of the Company and 
gave some reminiscene s of the early days of electricity, and contrasted 
these with the progress that has since been made. He was of opinion 
that people should be educat d to tak» up electric cooking. for electric 
«nergy was being supplied more cheaply in this country than in most 
others, 

The toastof “The Chairman " was proposed by Mr. E. CUNLIFFE OWEN. 
In happy terms he paid a tribute to Mc. Highfield as their chief who com- 
bined both the commercial and engineering qualities that were so needful, 
and who they always felt was not merely their chief but a friend. This 
resulted in good fellowship and harmony, with consequent smooth 
working. 

Mr. HIGHFIELD, in responding, expressed the great pleasure at the kind 
way in which Mr. Owen had propose tl the toast. and remarked that 
friendly relations should always come b^fore business relations if the 
latter were to be truly productive. In 1907 the revenue of the Company 
had been the same as during the past vear. Owing to the mctal filament 
lamp it had been necessary to obtain 4,000 more consumers to make up 
for lost revenue in the interval, but the additional work was handled by 
the same staff and now he hoped they were going to sec the result in a 
growing revenue. 

Mr. HiauriELD then proposed the health of Mr. F. Hipwell, who was 
responsible for carrying out the arrangementsofthe dinner. Mr. HiewELL 
responded in an appropriate speech, the humour of which was much 
appreciated. Between the speeches an excellent programme was ren- 
dered, consisting of songs, violin solos and other appropriate items. 


Faraday House Old Students' Association Annual Dinner.— 
On Friday this Associetion held its ninth annual dinner at the 
Hotel Cecil, under the (chairmanship of | the president, Mr. 
Haydn T. Harrison. The members of the association and their 
guests numbered about 150. 

After the loyal toasts had been honoured, Mr. H. Hirst proposed 
“ Faraday House and its Old Students," and in the course of a brief 
speech referred to the good work which Faraday House had 
carried on since the early days of the electrical industry, and of the 
facilities which it now offered to students who were anxious to take 
up electrical engineering as a profitable career. Some years ago he 
had thrown open his works to the Faraday House students, and quite 
a number had passed through them, including the son of his late 
colleague, Mr. G. Byng. The General Electric Co. had passed at 
n Faraday House students through their works at various 
periods. 

Dr. ALEXANDER RussELL, the principe! of Faraday House, in reply, 
reviewed the work of the institution during the past year, and 
mentioned the interesting fect that at the G.P.O. examination 
Faradey House students were first and second on the list. He was 
pleased to note that a number of Faradians were finding an outlet 
for their abilities in wireless telegraphy, and in that respect he 
Wished particularly to acknowledge the assistance of the Marconi 
Company. 

Mr. R. Hammonp, in the course of one of his usual bright speeches, 
proposed the toast of “ The Guests," and humorously introduced 
a reference to Mr. Hadley and his Rand Power Supply scheme, which 
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could boast of an output of 2,000,000 units per day. He recalled 
the times when 1,000,009 units per annum was looked upon as a 
large output. It seemed to him that Mr. Hadley would be able to 
provide billets for all the company present that evening if they 
required them. 

Mr. W. DuDDELL, F.R.S. president of the Institutionand Sir ROBERT 
Hunter, K.C.B., solicitor to the General Post Office, replied to this 
toast. The tosst of the chairman, Mr. HaAvpN T. HARRISON, was 
proposed by Mr. G. W. PARTRIDGE, chief engineer of the London 
Electric Supply Corpn., wko referred in pleasing terms to the 
work which Mr. Harrison hed carried out in street lighting, and to 
improvements in street illumination generally. He caused consider- 
c bie merriment by mentioning thet outside his house was a street 
lantern fitted with one of Mr. Harrison's special reflectors, and he 
found this so efficient that it was unnecessary for him to turn on any 
lights when retiring for the night. He thought thet the public were 
indebted to Mr. Harrison for keeping the streets respectable. Mr. 
Harrison, in the course of & brief reply, szid thet he was pleased to 
find that Faradsy House men were putting th^ir education to 
practical purposes. à statement which was confirmed by theffact that 
they were to be found doing good work in ell parts of the world. 
The example which Mr. Hammond hed set. in founding the Hammond 
College, which wes the forerunner of Faraday House, was, he thought, 
one to be emulated. He was pleased to mention that the roll of the 
association now included over 300 members. 

The proceedings terminated with 2 musica! entertainment, one of 
the principal items cf which was songs by Mr. Howard Foulds, the 
late secretary of Farade.vy House. The entire arrangements for the 
function were in the hinds of Mr. E. A. N ssh, the present secretary 
of Faraday Hoas>, who perform; the arduous duties of honorary 
secretary of the Old Students’ Ass ciation. 


Twenty-five Club.—The next dinner of this Society will be held at 
the Conniught Rooms, Great Queen-street, London, W.C.,. on 
Wednesday, April 23rd, at 7:15 for 7:30 p.m. 

Union Internationale de Tramways et de Chemins de Fer d’Interet 
Local.—The office of this association has been moved from I5, 
Avenue de la Torson d'Or to 23, Rue d' Arlon, Brussels, 

Third International Congress of Refrigeration.—The detailed pro- 
gramme of this congress, which is to be held at Washington and 
Chicago in September next, has now been issued. Communications 
and Papers should b» addressed to the secretary-general, Mr. J. F. 
Nickerson, 431, South Dearborn-street, Chicago, U.S.A. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, April 18th (to-day). 
Roya INSTITUTION. 
9 p.m. Mecting at Albemarle-street. Discourse on ‘ Applications 
of Polarised Light,” by Dr. T. M. Lowry. 
MONDAY, April 21st. 
STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Meeting at the Institution of Mechanical Engineers, 
Storey's Gate, Westminster. Lecture on ‘ Production of 
Steel Sections and their Application in Engineering Structures,” 
by Mr. A. T. Walmesley. 
WEDNESDAY, April 23rd. ; 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the University, Bournbrook, Birmingham. 
Paper “ On Phase Advancing,” by Dr. G. Kapp. 
THURSDAY, April 24th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at Victoria Embankment, London, W.C. Paper 
“Oa Phase Advancing,” by Dr. G. Kapp. 
FRIDAY, April 25th. 5 
NortuH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. Meeting at Westgate-road, Newcastle-on-Tyne. Paper 
on "A Comparative ‘Trial between the Triple Expansion 
Engine and Geared Turbines in Cargo Steamers,” by Mr. J. F. 
Cairns. Adjourned discussion. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding—Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, April 21st, 1913, “ A " Company.—Roecruit training, 7 to 8 p.m. 
Hopkinson Cup Competition, 7 to 10 p.m. 
Tuesday, April 22nd, 1913, '* B " Company.—Recruit training, 7 to 8 p.m. 
Hopkinson Cup Competition, 7 to 10 p.m. 
Thursday, April 24th, 1913, “C  Compaay.—Reeruit traiiiag, 7 to 8 p.m. 
Hopkinson Cup Competition, 7 to 10 p.m. 
Friday, April 25th, 1913, ** D" Company.— Recruit training, 7 to 8 p.m. 
Hopkinson Cup Competition, 7 to 10 p.m. 
Saturday, April 23th, 1913.—Headquarters will be opened for regimental 
business from 10 a.m. till 12 noon. 
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STANDARD CLAUSES FOR INCLUSION IN A SPECIFI- 
i CATION OF STREET LIGHTING.* 


BY A. P. TROTTER. 


In the discussion on the Paper read by Mr. Haydn T. Harrison 
before the Institution of Electrical Engineers on November 24, 1910, 
it was suggested by Mr. C. P. Sparks that ` the Institution would do 
à great public service by appointing a committee which would draw 
up a standard specification for street lighting . . . ‘The specification 
should be drawn up on broad lines, taking into consideration not 
only the electrical and gas interests, but also what is wanted in the 
public interest." A preliminary memorandum was prepared in 
January, 1911, by Mr. Frank Bailey, describing the ordinarv rule-of- 
thumb contracts per lamp and the vague reference to candle-power, 
without mention of angles or position of test, and the advantage of 
specifving that which has really to be paid for—nemely, the actual 
light given where it is required, or. in other words. illumination. The 
memorandum went on to indicate the lines on which a tender for 
street. lighting might be drawn, and a first draft of heads of agree- 
ment on these lines was provisionally settled at a meeting on Janu- 
arv 24, 1911, of a Joint Committee, the members of which were 
appointed by the Institution of Electrical Engineers. Institution of 
Gas Engineers, the Institution of Municipal and County Engineers 
and the Illuminating Engineering Society. At an early stage it was 
settled that, if a draft specification could be agrced upon, it should 
he presented by the delegates of each institution to their council. 
and that until these had taken action the deliberations of the Com- 
mittee should be in private. At a meeting on March 7th the draft 
was further discussed, and it was provisionally agreed: (1) The 
specification to be based on illumination, the unit to be the foot- 
candle; (2) the standard of comparison to be the minimum 
horizontal illumination at a height of 3 ft. 3in. above the ground 
level; (3) the maximum horizontal illumination at a height of 
3 ft. 3 in. above the ground level shall not be more than — times the 
minimum; (4) when the horizontal illumination cannot be con- 
veniently measurcd, or is below the useful range of the instrument 
available, it may be calculated from observed data. At this meeting 
several members raised objection to basing the specification on 
illumination instead of candle-power; and it was agreed that the 
author should prepare a statement supporting the first clause, end 
that Mr. H. T. Harrison should prepare a statement of objection to it. 
This account of the work of the Committee will now be interrupted, 
and an attempt will be made to present and to amplify the two state- 
ments, and to discuss in as impartial a manner as possible the general 
subject which was debated at some 17 or 18 meetings. . 

Objections to the Illumination Basis.—One of the objections, from 
a contractor's point of view, to the illumination basis of a specifica- 
tion is that it gives him some trouble in calculating and designing 
the scheme. A contractor of the old school would like a laboratory 
test of candle-power on a sample lamp, and he could then turn them 
out by the hundred. He is now aware that the polar curve of light 
distribution must be taken into account, or. at all events, the candle- 
power at certain specified angles. Such a contractor holds that the 
means should be separated from the end. It is his business to sell 
the lamps, and in some cases to provide the electric supply or the 
gas, but he considers that, so long at the lamps give the specified 
candle-power, his responsibilities should end there, and the pur- 
chaser must arrange the lighting to suit the needs of the case. This 
school of contractor is not to be disparaged. He knows his business, 
he has done what he has been asked to do: we are building on the 
foundations that he has laid. On the other side is the municipal or 
county engineer or surveyor. Experienced men of this profession 
have studied the needs of their district, know what the contractors 
can provide, and understand how to use it when they have got it. 
It is to them that we should naturally turn for advice about a 
specification for street lighting. But we find that, while each man 
knows his own job, he sometimes has a difficult y in appreciating the 
needs of a totally different district, and cannot generalise. or even 
explain, the principles on which he successfully designs his street 
lighting. He may classify lamps as giving 3,000, 1,800, 300.180 
and 90 c.p., and arrange them to suit the streets of the district in 
which he has spent most of his life, but this is not a very useful guide 
for other engineers. 

Now that illuminating engineering is becoming recognised as a 
branch of the great profession the question arises: How much of this 
is the province of the borough engineer and how much of the con- 
tractor ? While there are notable instances of municipal engineers 
who are well able to look after their street lighting, tò settle the 
position of each lamp, its height. the character of the reflector, the 


* Abstract of a Paper presented before the Hluminating Engineering 
Society as a basis for discussion. 


| angles at which they think the candle-power should be measured, 


it cannot be expected that the majority are anxious to go into the 
details of this subject, nor would they be willing to lav these before 
their street-lighting committees. It seems better that the lighting 
authorities should settle what it is they want to buy, and, having 
specified it, to leave details to the competitive skill and wider ex. 


perience of contractors. What, then, are these authorities ' out to 
buy” ? Not lamps, not candle-power, but illumination. "The needs 


of different cases of street lighting differ amongst themselves more 
widely than do other services. So long as there is as high illumina- 
tion in the main streets as the town can afford, and as much in the 
side streets às the ratepavers desire, candle-power per se does not 
concern them, and need not greatly trouble their engineers or sur- 
vevors. A specification based on illumination will allow the better 
grades of street lighting in different towns to be accurately compared. 

Another objection to the illumination basis arises from the im- 
pression that it is eesier to measure candle-power than illumination. 
The draft specification which will be found in Appendix A recognises 
several classes of illumination. the lowest having a minimum of 
0-01. ft.-candle on a horizontal plane 3 ft. 3 in. above the ground. 
While these classes are of importance, so far as quality is concerned, 
thev cover only about 20 per cent. of the street lighting of this 
country. It is proposed that the balance of 80 per cent. shall be 
measured bv candle-power. The most enthusiastic supporters of 
the illumination bzsis agree that there are instrumental ditliculties 
in measuring very low illuminations. Photometers exist which give 
a good measurement at 0-002 ft.-candle, but the light r-flected from 
the clouds on a dark night or from mist or smoke is difficult to 
separate from low illumination due to feeble and distant artificial 
light. In order that the number of qualified photometers may not 
be reduced, the limit of 0-01 has been fixed ; but where correction 
has to be made for stray light or for steady moonlight the photo- 
meter should be ab!e to give a good measurement at 0-005 tt.-candle. 
This applies equally to candle-power photometers. and is equivalent 
to a 16 c.p. lamp at 63 ft. There is also an instrumental difficulty 
in measuring illumination which falls on a horizontal screen at a large 
angle of incidence. The draft specification does not provide that 
the screen shall be horizontal. If desired, it can be inclined to face 
any lamp, or, in other words, to receive the direct ray at zero angle 
of incidence. 

In the case of that class of street lighting which constitutes by far 
the largest proportion, and particularly in the extreme case such as 
the lighting of à country road, the lamps serve mainly as beacons. 
The illumination on the ground or on any other surfce is only useful 
in the immediate neighbourhood of each lamp. Candle-power is 
obviously, then, the basis. It is an advantage that the light shall be 
thrown to a distance, and it is therefore proposed that the candle- 
power shall be measured in the direction of the thoreughfare, at an 
angle of 10 deg. below the horizontal. The direction of the road is 
mentioned in order that advantage may be taken of any reflector 
which helps the lighting in this respect. This means that the ray 
strikes the ground at a distance from the post measured along the 
street 5-67 times the height of the lamp. As it is convenient to make 
the measurement at 3ft. or 4ft. from the ground, this must be 
subtracted from the height of the lamp. With a 20 c.p. lamp 12 ft. 
high, a photometer 4 ft. high will receive the 10 deg. ray if it is placed 
45 ft. 4} in. from the post. The illumination on a photometer screen 
facing the lamp will be 0-0094 ft.-candle. A smaller angle below the 
horizontal would mean greater distance or a higher photometer; à 
larger angte would mean a less important ray. Until the class of 
street lighting is reached which would be produced by a row of 
12) c.p. lamps on posts 10 ft. high and 50 ft. apart, or 50 c.p. lamps 
on posts 17 ft. high and 100 ft. apart, or any of the 200 cases given 
in the table attached to the specification, it is proposed that this 
simple measurement of candle-power shall suffice. 

But for the more brilliant though less frequent classes of lighting. 
where there is no difficulty in measuring the illumination produced, 
there are several reasons for adopting this as a basis instead of 
candle-power. The first one has already been mentioned. The 
public want light. not lamps. Another reason is that this allows the 
fullest scope for invent:on, economical spacing and minimum cost. 
A third is that if more than three or four lamps contribute to the 
lighting of any part of a street, the resulting effect cannot be obtained 
bv measuring the eandle-power of cach lamp from that position. 
The addition of these candle-powers gives no indication of the 
lighting of the spot in question, unless it is reduced by calculation 
to the resulting illumination. Nor does the measurement of the 
iNum‘nation on a screen facing cach lamp in turn help matters, since 
it never faces them all at the same time. But if a horizontal sereen 
is set up at this spot it receives illumination from each lamp, and the 
illuminations are automaticelly added together, and may be mea- 
sured simultaneously. Sir W. Preece's idea was to measure ths 


—X MÀ Rt 
—Ó— —— — ——— —— 


THE ELECTRICIAN, APRIL 18, 1913. | 4T 


illumination on the ground, and all his early work on street lighting | treated. In all these classes some attempt is made towards uniform 


wis so done, and a good dea! might be said for it. But some people 
think that the plane should be at 3 ft. or 4 ft. from the ground, approxi- 
mating to the mean height of objects. Such a height allows a larger 
choice of photometers, for in some cases the observer is obliged to 
look through an eve-piece. It is a mistake to set the instrument up 
too high. for it begins to approach the lamps too closely. This has 
the effect of increasing the measured illumination in the neighbour- 
hood of the lamp, but at a distance from a lamp-post greater than 
14 times its height the difference is not appreciable. 

f 


Horizontal, Vertical or Direct-ray Measuremente.— The aspect o 
the plane on which the illumination should be received has been dis” 
cussed by several writers. Some claim that it should face the lamp: 
as in candle-power measurement, others that the plane should be 
vertical. There is something to be said for each of these. The 
diflerence between the illumination in the two cases is insignificant 
at a distance from the lamp-post greater than twice its height. The 
illumination on the vertical plane falls off in the neighbourhood of 
the lamp, and vanishes when it is brought immediatelv below it. 
Bill stickers, or rather their clients, would approve of vertical plane 
illumination. The two advantages of the horizontal plane are that : 
(1) if the illumination on it is sufficient, that on the other planes must 
he better; and (2) the illuminations received from all neighbouring 
lights add themselves together and give one single quantity, which 
may be measured by one single observation. The economy of time 
and saving of calculation is enormous. The photometric survey 
of a street may be carried out in much less time and with equal 
accuracy by making a few measurements of illumination on a 
horizontal plane than by making candle-power measurements. In 
the former case no calculations whatever are needed ; all illumina- 
tion photometers are direct reading. Candle-power measurements 
entail calculations for each observation, and further calculations 
involving the use of tables of cosines are needed to reduce candle- 
power measurements to illumination. It is probably the tediousness 
of this mathematical work, and the distrust of novel instruments, 
that produce a reluctance to accept illumination as a basis for street 
lighting. When the lighting of a street is judged. as the specification 
recommends, by the minimum illumination, the labour is again 
largely reduced. It is found in practice that it is very easy to find 
the minimum illumination, end this extends over a considerable area. 
Even when six lamps contribute to the result, onlv a little care is 
needed to prevent one of them from being blocked by the observer's 
body. Another objection to the horizontal plane measurement is 
that it takes account of reflected light from buildings. A con- 
tractor may feel that this is a matter beyond his control, and he 
should not suffer if the houses in a street become dirty or are painted 
a dark colour. It is true that a street with light-coloured houses 
scems to be better lighted than when the buildings are dingy, and 
it may be argued that, if it seems to be better lighted, it is better 
lighted, whatever the photometer may say. True, the judgment 
of the common-sense man in the street is of far greater value than 
that of any photometer; but experiment shows that in ordinary 
West-End London streets, with painted stucco, the difference, as 
measured on the photometer, is extremely small, and is generally 
beyond the practical limits of error. Reflected light from the sky 
is of greater importance. This must be reckoned with in accurate 
candle-power photometry by narrowing the field of view, and it is 
one of the reasons why illumination photometry must give place to 
candle-pewer measurements when the light is feeble. On the other 
hend, it is difficult to know how to deal with the field of view in the 
candle-power photometry of powerful lights if there is a trace of 
mist or dust. The direct light being obstructed, as much diffused 
light as possible should be included, so long as it all belongs to the 
light to be measured, and is all true, diffused light from the mist, 
and not reflected from buildings. 

For these and other reasons a considerable majority of those who 

. have given attention to this matter agree that the illumination 
received on a horizontal plane is the best measure of the lighting of a 
street. Whether this is directly observed with a suitable instrument, 
or whether it is calculated from several observations of illumination 
or of candle-power, is of minor importance. It is probable that 
some of those who disagree with the proposal to measure the illumina- 
tion directly on a horizontal plane have never used, or perhaps scen, 
a photometer for that work. A photometer for use in a test room 
may be graduated directly in candle-power, but an instrument to be 
used in the streets at various distances from the source of light must 
be graduated in foot-candles. The reading, multiplied by the square 
of the distance in feet, gives the candle-power. 

Average, or Maximum and Minimum ?—Assuming. then, that for 
the higher classes of street lighting the illumination received on a 
horizonta] plane 3 ft. 3 in. above the ground is to be the basis of the 
estimation of the lighting, we have to consider how this has to be 


distribution. The mean value suggests itself as the one to be con- 
sidered, but if this is investigated it will be found to involve a con- 
siderable amount of calculation. It is easy to go wrong in this. He 
who does this thing comes out at the same door wherein he went, and 
is likely to achieve that which he intends if he does not lose his way 
while he is inside. Most of us prefer to remain outside. While the 
theoretical consideration of the mean illumination is intricate. the 
photometric observations necessary to vield a fair average would be 
very numerous, and would, in fact, amount to a photometric survey 
of the street. Fortunately, a little consideration shows that, while 
the mean illumination of » street may be up to a reasonable standard. 
it may have alternations of dazzling brilliance and dismal darkness. 
This proposal may, therefore. be discarded. Some have suggested 
that the average between the best and the worst parts should be 
taken ; but the area of the former alwavs exceeds that of the latter. 
and the ratios extend in practice over such wide limits that this com- 
parison will not serve. The most satisfactory test appears to be the 
simple minimum illumination. Any excess of light may be regarded 
as a voluntary benefaction from the lighting authority or an un- 
avoidable concession by the contractor, Neither party is likely to be 
too generous in this matter, but the draft specification provides that 
the height zt which it is proposed to place the centre of light of each 
tvpe of unit above the street surface is to be given in the schedule: 
to the tender. This gives the lighting authority an opportunity to 
control excessive light. 

The Report of the Surveyor Members.—The preliminary memoran- 
dum, to which reference has been made, stated that an illumination 
basis would necessitate the grading of thoroughfares into,"say : 


Illumination in foot-candles received on a horizontal plane 
3 (t. 3 in. from the ground 
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Fic. 1.—RESULTS OF PHOTOMETRIC MEASUREMENTS (MINIMA). 
By inadvertence, the class letters are not the same as tho:e suggested in the specifica- 


tion. A represents the lowest class viz.. minimum, below 0'01 foot-candle, B is from 
0'U1 to 0025. C is from 0'U25 to (04, D is from (04 to 0'06. E is from 0'06 to 071, 
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special; first class, for main thoroughfares ; second class, for minor 
thoroughfares ; and third class, for country districts or pilot lighting. 
At an early stage of the work of the Joint Committee it was recog- 
nised that some such classification was essential, and that they must 
have some practical data to work upon, and copies of street lighting 
tests were supplied bv Mr. A. À. Vovsey, Mr. F. Bailey, Mr. F. W. 
Goodenough, Mr. Haydn T. Harrison and Prof. J. T. Morris. (See 
reference letters F, to N, on Fig. 1, to be described later.) After 
these tests had been considered by the Committee the question of 
classif ving them was discussed, and the surveyor members were asked 
to visit some streets for the purpose of judging what kind of classi- 
fieation would be possible. The four delegates visited numerous 
streets in the city of London, city of Westminster, and the boroughs 
of St. Pancras, Marylebone, Paddington, Kensington, Holborn, 
Finsbury, Islington, Hackney and Shoreditch. They excluded the 
lighting of such streets as Whitehall, Regent-street, Cheapside, 
Cannon-street, Oxford-street and others, because they are thorough- 
fares of a special character, and the lighting is more than is usually 
necessary for ordinary traffic. They thought that for any public 
lighting purposes streets might well be grouped under three head- 
ings: (a) First-rate main lines of thoroughfare ; (b) auxiliary roads 
and relief main roads ; (c) side and unimportant streets. Under (a), 
it was thought, might be grouped such roads as Rochester-row, S.W., 
Ashley-gardens, S.W., St. James's-square, S.W. (in examining St. 
James'a-square the different effects at the corner of York-street, 
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where on one side was a clean white house and on the other a dark- 
coloured one, was considered by the surveyors to be very noticeable), 
Mount.street, east of South Audley-street, Park-lene Portmen- 
square, Beker-street, St. Merylebone-rosd, Park-road, St. John's 
Wood-road, Maida Vele near Elgin-avenue, and Beyswater-roed 
negr Victoria Gate. Under (b). it was thought, might be grouped 
such roads as Vincent-square, S.W., Manchester-street, Harley- 
street (this was regarded as 2 rather superior amount of lighting for è 
cless (b) street), and Cembridge-street. Under (c) they included 
such roeds as Buckingham-road, Hackney ; Culford-roed, Hackney ; 
Sendringhem-road, Hackney ; and main roads 2cross the park from 
Victoria to Albert Gates. More nemes of streets could hive been 
given, but the surveyors were of opinion that those selected, which 
include exemples of both gas end electric lighting, were reasonably 
indicative of the standards. 


The Photometric Report.—It appeared desirable that this purely 
qus! tative classification should be checked by quantitative measure- 
ments, and Mr. K. Edgecumbe, Prof. J. T. Morris end the author 
undertook to make e series of tests on the besis suggested by the 
dreft specificetion—n: mely, the minimum illuminetion on g hor:- 
zonic} plene 3 ft. 3 in. from the ground, 23 well os the meximum 
illum'netions. About 88 photcmetric meesurc ments. were made, 
besides measurements of distance and angle at 31 pleces. There wes 
no moon, and little, if any, reflection from wet streets. From two to 
six readings were taken at each place ; the mean of each set is given. 
The readings agreed fairly well together—e.g.. Baker-street, 0-043. 
0-046, J.T.M.; 0-045, K.E. ; 0-046, A.P.T. Higher accuracy was 
not sought for, since the variations between the readings were much 
less than those found between the neighbouring lamps or between 
successive meesurements of the seme lamp, due to flickering in the 
wind. A Trotter photometer was used, No difficulty was found in 
comparing lamps of different colours. Owing to the time occupied 
in getting over the ground (between 9 and 10 miles), setting up the 
instrument, making and recording the photometric and other 
measurements, and starting off egain, it was not possible to 
visit all the streets mentioned in the report of the surveyor 
members. The work began in St. James's-square at about 
7 p.m. The minimum places were easily found, and a second 
photometer (carried in the hand) showed thet for a distance of 
6ft. or 8ft. in any direction from the spot chosen there was no 
appreciable difference in the illumination. Five or six lemps con- 
tributed to the illumination, end there was little difficulty in finding 
a position in which the observer's body did not cest a shadow on the 
photometer. Comparative measurements were not mède opposite 
the Sports Club (No. 8) and the Portlend Club (No. 9), for, while the 
surveyor members pointed out that the former was 2 clean white 
house and the latter à dark-coloured one, the street lamps are closer 
together in front of the former, and & good de»! of light was emitted 
by the lamp over the door and from the windows. Th? lighting of 
South Audley-street was so similar to thet of Mount-street that only 
one set of measurements was taken. It may be observed thet the 
highest maximum was found in Baysweter-road, near Victoria Gete 
(2-28 ft.-candles), and this was 67 times the minimum, giving 2 larger 
ratio than in any other street measured on that evening. But the 
street, having the Park on one side and gardens on the other, receiving 
no reflected light from houses, was lighted well and suflicientlv for its 
important traffic, the minimum 0-034 being a good one. The ratio of 
max mum to minimum in Harley-street was 18, being less than in 
any other of the streets measured. Perk-lane ranks next in this 
respect with a ratio of 19. 

The surveyor members regarded Harley-street as having a rather 
superior amount of lighting for a (b) class street ; but the lighting of 
the Borough of St. Marylebone is so uniform that no lower illumine- 
tion could be found in that district. Hackney being rather too far, 
streets of the (c) class were looked for in Paddington. Star-street 
afforded an example, and exploration was pushed as far as Lan- 
caster-road, Notting Hill, and Latimer-road in the slums of Notting 
Dale, before badly lighted streets could be found. The darkest spots 
were chosen in the last three streets, but care was taken in all cases 
that no shadow from a lantern frame fell on the photometer. Accurate 
levelling was necessery in these later measurements. The results 
of these photometric tests—which are set out in Fig. l—are rather 
remarkab'e when they are compared with the report of the surveyor 
members. It shows that they so accurately classified the streets by 
eye that, when the measurements of minima are arranged in order, 
they fell exactly in the classes. The class (a) has an illuminetion on 
a horizontal plane 3 ft. 3 in. from the ground, no less than 0-025 ft.- 
ecndic. The minimum illumination in class (b) varies from 0:025 to 
0-015, end in class (c) it falls below 0-015. This agreement is note- 
worthv. It shows that the judgment by eye by experienced men 
is in eccordance with careful photometrie tests; that photometric 
tests of illumination are not mere scientific experiments, but con- 


firm quantitatively in definite figures the judgment of the eve; and, 
lestly, thet the surveyor members seemed to hve been uncon- 
sciously influenced by the minimum illumination in each case, for the 
maximum illuminetions show no sort of agreement. Another result 
of these tests is to show th^t the retio of m»ximum to minimum 
illumination is not è matter of /mportence, and it was egreed by the 
committee that this point, which hed epperred inthe first preliminary 
draft, should be dropped. H the meesurements hed been made at 
the centre of the road they would hsve been slightly higher, because 
the minimum pleces were not always in the middle of the street. 

The Classification.—On discussing the proposed classification there 
appeared, at first to be e difficulty in desling with those cases of 
brilliant street lighting which were not included in the report by the 
surveyor members. It is clearly a mistake to call it better than first- 
class, for it is necessitated by dense and fest treffic in important 
thoroughfares. It was decided to invert the order, and to begin with 
the most extensive, and therefore very important class, in which the 
min'mum is below 0-01 ft.-cendle, which will be measured by teking 
the candle-power of the lamps. This class wes not designated. The 
other cle: ses gre as follows :—(A) Min mum at least 0-01 ft.-cendle, 
(B) minimum et least 0-025 ft.-condle, (C) min mum et teest 0-04 ft.- 
eendle, (D) minimum at least 0-06 ft.-candle, (E) minimum at leest 
0-1 ft.-candle. This leaves some 20 letters aveilable for such higher 
classes of illuminetion as the progress of civilisation may call for, 
classes which electric light and ges engineers will be happy to provide 
when invited. 

The Final Work of the Committee.—When the committee had 
reached th’s stege they were esked to consider e dreft specitication 
whieh, while incorporeting seme of the princip'es on which the 
majority scemed to be agreed, directed thet the survevor should fix 
the posit'on end be'ght of ell k mps, and adjudicate on refracting 
lenses end retlectors. 1t wes suggested thet candle-power should be 
meesured et two angies--20 deg. end 50 deg. with the horizontal. 
This was fully discussed et severe] meetings, end attempts were mede 
to reconcile or to amelg: mate the two somewhet different dre fts. 
Some consideration was given to the relation between density end 
speed of traffic and the illuminstion needed. In reply to an invita- 
tion from the committee, Sir Herbert Jekvll, then superintendent of 
the Londen Treftic Brench of the Board of Trede, wrote pointing 
out the edvantage of suspending street lamps from span wires to 
avoid obstruction by lemp-posts. The Commissioner of Police 
authorised Superintendent Bassom, of the Public Cerri ge Depart- 
ment, to attend à meeting of the committee, end he geve his opinions 
on the relation between trafħe requirements and illumination. This 
subject is of considere ble importance, but it is somewbh^t outside the 
scope of this Paper. A good deal of consideration was given also 
to conditions of contrect end to form of tender, and a specification 
for details of the suspension of lamps over streets was discussed. It 
wes felt that, while these matters ere of greet imporiance, and that 
the suggestions coming from experienced engineers would be of high 
velue, they were rather beyond the scope of the Joint Committee et 
the present stage. Some disappointment was felt about this limita- 
tion of the dreft specification, but it was finally agreed that circum- 
stances differ so widely in different cities and towns, both as regerds 
the procedure and constitution! of lighting authorities and the 
requirements of streets, thet it would be better to put forward a 
dreft of “ Standard Clauses for Inclusion in a Specification of Street 
Lighting." These clauses form Appendix A to this Paper. They 
were submitted by the delegates of the four Institutions to their 
Councils. They were accepted by the Council of the Institution of 
Electrical Engineers, who cut horised the embodiment of the specifica- 
tion and appendices and of the material collected by the committee 
in the present Paper. The Council of the Institution of Municipal 
end County Engineers suggested some useful drafting emendments 
which have been incorporated in the clauses as printed. The 
Council of the Hluminating Engineering Society accepted the cleuses 
as à dreft and tentative specification, and recommended that a sup- 
plementary specification should be added defining the conditions to 
be complied with by an instrument for testing illumination or 
candle-power in the street. This specification has been prepared by 
the Illuminating Engineering Society, and forms Appendix B. It is 
hoped that the discussion on the present Paper will not be extended 
to Appendix B, which offers much material for a separete debete. 
The Institution of Gas Engineers, while fully appreciating the valu- 
able work which had been done, regretted that they could not egree 
with the fundamental basis of the suggested specification—namely, 
the stipulation of illumination with a stated foot-candle minimum 
measured on the horizontal plane. The Joint Committee, in these 
circumstances, were reluctant to teke gny further steps until en 
attempt had been made to review the problem and to give an oppor- 
tunity for a full debate upon it. Meantime the author had been in- 
vited to contribute a Paper before the Illuminating Engineering 
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Soc'ety dealing with some aspects of street lighting. It occurred to 
the Council that the platform of the Illuminating Engineering 
Society might be utilised for en open discussion on the tentative 
specification prepered at a joint mecting of the four bodies inter- 
ested. This proposal met with the unanimous approval of the Joint 
Committee. The delegates of the committee accordingly recom- 
mended to the councils of their respective Institutions that they 
should fall in with this suggestion and senction the use in this Paper 
of the meterial brought before the committee. The present Paper is 
the result. The author has endeavoured to state in precise terms the 
chief objections to the basis of the proposed clauses, and to defend 
them in a manner which he hopes will conduce to the development of 


illuminating engineering. 


APPENDIX A. f 


DRAFT STANDARD CLAUSES FOR INCLUSION IN A SPECIFICATION FOR 
STREET LIGHTING. 


Ax submitted for the approval of the councils of the Institution of 
Electrical Engineers, the Institution of Gas Engineers, the Institution 
of Municipal and County Engineers and the Illuminating Engineering 
Society. 

1. Intent of Tender.—The form of tender headed “ Lighting of ` 
includes the provision, fixing, connection and maintenance of all lamps 
necessary for obtaining the illumination specified as Class...... in and 
according to the conditions of the standard specification. ! 

2. Unit.of Measurement.—This specification is based on illumination, 
the unit of measurement being 1 ft.-candle. 

3. Classification. of Streets.— For convenient reference the streets are 
classified as having a minimum illumination as follows :— 


VARS: Ab Eland Tc T 0-01 ft.-candle 
Bo JBoss tum EE UNE VIE 0-025 ,, 
bg. rude cire todo bres vie ea a EEE 0-04  , 
we Doret ian — E nn cues 046 ,, 
99 E eer erer eer ererrrrrerr rrr rrrerrr erate eererrer ree) 0-10 T] 


Street lighting at a lower minimum illumination than 0-01 c.p. may be 
specified by the height and distance apart of the lighting units, and the 
candle-power as measured in the direction of the thoroughfare at an 
angle of 10 deg. below the horizontal. 

4. Minimum Illumination.—The “ minimum illumination ” of a street 
means the minimum illumination on a horizontal plane at a height of 
3 ft. 3 in. above the ground level, and may be measured by means of (a) 
any suitable illumination photometer or (5) anv suitable photometer 
adapted for use in the street which will measure the candle- power of the 
lamps in those directions which meet at the point of minimum illumina- 
tions. In this case the minimum illumination will be calculated by 
adding together the values of the illumination received from each lamp 
that materially contributes to the result. 

5. Special Illumination.— The special illumination of certain points 
indicated on the map, such as the corners of cross streets, may be dealt 


with by specifying the positions and height of lamps and illumination ` 


at those points. 

6. Type of Photometer.—The photometer shall be of the............ type, 
or of such other type as may be agreed between the parties. 

7. Position of Lighting Units.—l he approximate positions of the 
lighting unita are indicated on the accompanying map, and are correct 
within the limits of deviation marked thereon. ‘The contractor shall 
indicate the positions of all the lighting units, either by completing the 
said map or by a descriptive schedule accompanying his tender. 

8. Particulars of Lighting Units.—Detailed particulars of each type of 
lighting unit included in the tender must be inserted in the space pro- 
vided for that purpose in the specification, and must include a statement 
of the height at which it is proposed to place the centre of light of each 
type of unit above the street surface, subject to a declared minimum. 

9. Drawings.—Drawings of all details as required by the specification 
Shall accompany the tender. 

10. Samples.—Samples shall be submitted if required before the 
acceptance of the tender. . 

ll. Number of Lighting Units.—The number of each type of lighting 
unit required must be inserted in the tender, with, if called for, a quota- 
tion for the provision, fixing and connection of the necessary apparatus, 
and the price per annum for maintenance and for...... hours’ lighting, 
on which the tender is based. 

. 12. Additional Lighting Units.—The contract will provide for addi- 
tional lighting units if required, such increase not to exceed...... per cent., 
and to be paid for at the quoted rate per lighting unit. 

13. Tests.—A test of the illumination shall be made under such normal 
atmospheric conditions as will not appreciablv affect the accuracy of the 
result, and at a fairly selected point not being in the shadow of a mantle, 
lamp, electrode, lantern bar, post, tree or'other obstruction. When a 
minimum illumination or candle-power of lighting unit is specified it 
ehall be held that such minimum is obtained if the average of the measure- 
ments of any three minima between consecutive lighting units of the 
kame type does not fall below it. i l 

14. Contract to be Signed. —The tender contains the usual clause that 

provisions, conditions and prices named therein shall form the basis 
of a contract containing the necessary legal provisions to ensure its 
fulfilment. 

15. Heads of Clauses for Contract.—The contract will also include pro- 
Visions for: (1) Ensuring the lighting of all lamps during fog at prices 


‘cost of cleaning and painting at stated intervals, 


to be quoted. (2) Execution of work in such manner as may be neces- 
sary for the convenience and safety of the public. (3) Indemnifying 
the Council against claims arising out of the execution or maintenance 
of the work or failure of the lighting. (4) Payment of moneys due for 
work done. (5) Defining the responsibilities of the contractor, and to 
enforce the conditions of the specification and tender with due regard to 
practical difficulties, The following clause being suggested as a guide : 
The intention of the contract is that during the maintenance guarantee 
period of a construction contract, and during the term of a lighting con- 
tract the contractor shall assure himself that the lamps he provides are 
during lighting hours fulfilling in all respects the requirements of the 
contract, and he shall not claim relief from the conditions of the contract 
on the grounds of non-notification on the part of the Council of any failure 
to comply with the terms of the contract. 

NoTE: Special Clauses, —(1) Each specification may contain special 
clauses to meet the needs of the particular lccality. ; 

Detail Prices.—(2) In cases where the specification only calls for the 
supply, delivery, erection and connecting up of the lamps, or any of these 
items, the following further details may be called for: (a) The cost of the 
necessary fittings (excluding cost of renewable parts, such as lamps or 
mantles) delivered on site. (b) The cost of erecting same. (c) The cost 
of connecting the same to source of supply. (d) The quantity of gas, oil 
or electricity required to maintain the degree of illumination specified, 
and the pressure at which such gas, oil or electricity is to be supplied. 

Detail Maintenance.—(3) It may also be necessary in some cases to call 
for the cost of maintenance divided up under the following headings : 
(J) Maintenance of all parts such as posts, fixtures or fittings, including 
(2) Maintenance of all 
renewable parts, such as mantles, lamps or carbons, including labour 
connected therewith. 


APPENDIX B. 


DRAFT REQUIREMENTS FOR THE TESTING AND FOR THE USE OF A STREET 
PHOTOMETER. 


A. General Requirements for All Classes : 1. Division or Graduation.— 
The instrument to be so made that it can be verified at any time for 
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accuracy of graduation by direct test on a photometric bench with the 
light falling perpendicularly on the test plate. This verification to be 
made at not less than 5 points on the scale, the error under laboratory 
conditions not to exceed + or —3 per cent. at readings above 0-05 ft.. 
candle. : 

2. Range.—The scale shall include either directly or by means of 
adjustments for various grades a range from 0-003 to 3 ft.-candles. 

3. Constant. —Before and after making a series of outdoor tests, the 
constant of the scale shall be verified at least at one point on the scale 
between 0-05 and I ft.-candle against a sub-standard. If an electric 
accumulator is used, it shall have been run, after charging, for not less 
than 15 minutes. . 

4. The lamp shall be tested (together with the electric battery, if any, 
and any controlling resistance or measuring instruments) at about mid- 
point on the range for 15 minutes continuously without showing any 
appreciable change. 
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5. The angle of incidence (that is, the angle between the direction of the | receive the sum of the illuminations of neighbouring lights without 
ray of light to be measured and the vertical) shall be measured to 2 deg. | obstruction. 


by suitable means. 2. The test plate shall be free from polish or glaze, and the photometer 
B Benairenent Candie power Phat c d d li shall be tested in a Jaboratory for variation from the cosine law. Up 
ieistbouring pant i. E du. M ight from to the angle of incidence of 60 deg. this total variation shall not, under 


working conditions, exceed 10 per cent. 

3. Provision shall be made for holding horizontallv, and at a height 
WC. Requirements for an Illumination Photometer : 1. The test plate, | of 3 ft. 3 in. above the ground, the test plate which receives the light to be 
if forming part of the photometer, shall be so arranged that it may ! measured. 


2, The height of the test sereen from the ground is immaterial. 


NEW CENTRAL POWER HOUSE IN THE POTTERIES. 
(Concluded from page 15.) 


Turbine Room.—The space allotted to the generating plant volume of cool, clean air through the machine, the air itself 
is 100 ft. by 45 ft. by 26 ft. high. A general view of the engine being drawn through filters in the basement and passes directly 
room is given in Fig. 7. Two Howden-Siemens turbo units upwards from below the machines through the various windings 
have been put down, each of 1,500 kw. capacity. Both are of and out into the engine room, through the chimney above the 
standarn pattern and representative in every way of modern | stator case. The exciters are overhung on the outboard bearings 
practice. The turbine is fitted with nine rows of blades, these ' of the generator and have a capacity of 30 kw. at 100 volts. 
latter being held in position by a method which, we understand, , Three-phase energy is generated at 6,600 volts, and the middle 
has given every satisfaction in practice. The operating speed | point of the stator winding is connected to earth through a 
is 3,000 revs. per min., and the steam pressure at the stop | star-point oil-break switch for each generator and one common 
valve 183180 lb. per sq. in. The turbines are of the Zoelly | resistance, which is mounted in one of the switchgear cubicle 
type, and are guaranteed to operate at full load on a steam | rooms in the basement. Substantial wire-armoured three-core 
consumption of 16:8lb. per kilowatt-hour. They have an | cable is run from a trifurcating box below the under side of the 
overload fcapacity of 25 per cent. for two hours. The lubri- | stator case to the switchgear. 


FiG, 7.—GENERAL VIEW OF ENGINE Room. 


cation is automatic, and the pumps and strainers are contained | Motor Generators.—At the north end of the station two 
within the bedplate ; both the turbine and generator bearings 600 kw. motor generators or frequency changers have been 
are supplied by this oiling system. The oil in each turbine is | installed as a link between the three-phase 50 cycle and 2,000 
cooled by a self-contained cooler. The generator foundations | volt single-phase 100 cycle supplies. A general view of both 
are ferro-concrete monoliths which rise from the basement to | these machines is shown in Fig. 8; the difference in the dia- 
the level of the engine room floor. The floor itself is also of | meters and size of the single and three-phase machines is very 
ferro-concrete. The condensing plant is placed in the base- | noticeable. The three-phase motors are supplied direct at 6,600 
ment, and the air and circulating pumps can be separately seen | volts. Three bearings are provided for the common shaft, and 
in operation from the engine room floor level, there being two | the exciter for the single-phase generator is mounted on a 
open wells down which plenty of light passes. This arrange- | pedestal which forms part of the cast-iron bedplate. 
ment facilitates proper attention to the condensing plant both | Switchgear.—The whole of the 6,600 volt three-phase circuits, 
during daylight and at night. The condensers have a cooling | senerator and feeder are controlled by solenoid operated oil 
surface of 3,600 sq. ft., and are supplied with circulating water switches, which are mounted in brickwork and moulded stone 
by a centrifugal pump delivering 132,000 gallons of water per | cubicles in the basement of the engine room and annexe. The 
hour. This water is passed through a cooling tower erected | control panels are mounted in 10 ft. openings carrying the 
between the engine room and the Cauldon Canal. brickwork above by steel girders in the east wall of the engine 
Generators.—The generators are of Siemens standard pattern, | room, and are only raised about 18 in. above the floor level. 
and are of the revolving field salient pole type. The machines | The gear is therefore quite accessible at all times. A width of 
are totally enclosed for forced ventilation. There are fans at each | over 10 ft. has been given the passage way at the back of the 
end of the rotor shaft, and these are guaranteed to pass a large | centre panels. Fig. 9 gives a general idea of the layout of 
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these panels, of which there are 25 in all. The gear itself 
follows standard practice in all its details, and has been installed 


bv the British Westinghouse Co. Each of the oil switches has | 


a maximum breaking capacity of 9,000 kw. at 6,600 volts. 
The connections between the control broad and the operating 
solenoids of the switches are made by multi-core wire- 
armoured cables; on the brickwork these connections are made 
by V.LR. wires run in steel conduit. The 'bus bars are in 
duplicate in entirely separate fireproof chambers on the base- 
ment level, and selector switches are provided for throwing 
both the generators and feeders on to either set of bars. A 


| Central Power House, as was done when starting up for the 
| first time. The high-tension switchgear for the feeders and 
transformers in these sub-stations is of the cubicle type with 
! electrically distance-controlled switches similar in all respects 
to those at the main station. : 
Operating.—When the new Central Poz-r House has been 
put into regular service arrangements will be made for the old 
steam stations to run mainly during the times of peak load. 
The peaks on the distribution systems in the various towns 
more or less coincide as regards season but not strictly on same 
date, and they represent an agregate of somewhere about 


Fic. 8.—VIEW OF ENGINE Room IN NEW POWER HOUSE SHOWING SWITCHBOARD AND MOTOR GENERATORS. 


solenoid operated oil switch is included for coupling the 'bus- 
bars together. Thesynchronising instruments are in duplicate, 
but one set is used for single-phase and the other for three- 
phase, and are mounted on swing brackets at each end of the 
switchboard platform. The 'bus bar voltage is kept constant 
by a Brown, Boveri automatic regulator. This is one of the 
Company's standard instruments and has frequently been 
described in our columns. The panels at the north end of the 
switchboard platform are devoted to the gear for controlling 
the three-phase pne phase motor generators or frequency- 
changers. There is also a panel for the booster and controls 


battery circuits. The control battery was supplied by the 
D.P. Battery Co. 


Main Cables.—The feeders used for linking up the new 
power house with the stations at Longton, Stoke and Burslem 
are of Messrs. Callenders’ standard extra-high-tension three- 
core paper-insulated and lead-covered armoured type. These 
have been laid solid in stoneware troughs together with a 
number of spare pipes into which additional cables and 
Merz pilots can be drawn when required. Some 14 miles 


of this cable were laid and tested at double the working 
pressure, 


_ Sub-Station Plant.—The steam plant in the old stations will 
in future be run side by side with rotary and motor converters, 
supplied primarily with three-phase energy from the new 
Central Power House. The extensions to the old stations are. 
therefore, in the nature of sub-stations, and we understand that 
there will be no additions made to the steam plant in these 
stations, The converter equipmant at the Lonston station 
comprises two 300 kw. simple or straight line Westinghouse 
rotaries, At Burslem there are two 600 kw. Westinghouse 
rotaries with boosters, exciters and starting motors. In the 
Stoke station are two 500 kw. motor converters of the La Cour 
type. All these machines are paralled on the direct-current 
side with the existing direct-current machines. Arrangements 
"i also made for the machines at Burslem works to receive 
rect current and supply three-phase alternating current to the 


2,000 kw. during the summer and 3.300 kw. during the winter 
months. It will be possible if found desirable to keep the load 
on the new Central Power House steadily in the neighbourhood 
of 1.200 kw. According to the latest published returns, the 


Fic. 9.—View oF Back oF CONTROL BOARD. 


total number of consumers of the four undertakings 1s just over 
3,000, representing an approximate total number of connections 
of 10,370 kw. The aggregate of the maximum loads recorded 
at the four stations is 3,309 kw. There is every prospect of 
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building up considerable extensions to the present motor load 
as the district is entirely industrial and the local manufacturers 
are daily becoming more keen upon the utilisation of electric 
power. A cooking load is also being built up and cookers are 
obtainable on hire at a charge of 2s. 6d. per quarter. The 
interest. of the public has been worked up bv demonstrations 
and by the issue of circulars and leaflets. and lectures to special 
classes of the public as well as generally. In the Stoke area 
there 15 some 1,300 H.P. of motors connected, 1.753 in Burslem, 
392 in Longton and 1.653 in Hanley. The latter is a remark- 
able figure, considering that the supply is a single-phase one at 
100 periods. 
supply has been made to give satisfaction. At the present 
time the high-tension three-phase fecders ect as trunk mains 
or connecting links between the new and the oid power stations, 
It is anticipated, however, that certain factorics along the 
routes of certain of these mains which act as interconnectors 
will be connected up for a three-phase power supply at 6,000 
volts. 

Conclusion.—The Electricity Supply Committee has taken 
the greatest interest in the developments necessary to afford 
an adequate supply to the district, and, under the able chair- 
manship of Mr. Alderman H. Leese, J.P., they visited the 
principal stations in the country before deciding what to do 
or how much to spend. Then thev proceeded with the work 
outlined above, leaving all technical details in Mr. Yeaman's 
hands, and after the scheme had been settled obtained the 
confirmatory opinion of Mr. J. F. C. Snell. When after en 
exhaustive examination at the hand» of that excellent critic. 
Mr. H. Ross Hooper, of the L.G.B.. the loau was granted, thev 
felt safe in carrying out a scheme, considered by many local 
business men to be a " huge one " and hevond the needs of the 
area, but which later on may be found to be if anvthing on the 
modest side. The total expenditure 15 Just over £60,000. 

Mr. Amos Burton, borough surveyor, acted as architect of 
the new station, while Mr. A. B. Eales, technical ass‘stant to 
the chief electrical engineer, was engineering clerk of the works, 
and rendered valuable assistance. 

. The principal contractors were the folowing: Messrs, 
James Howden & Co, iturbo-yvenerators’, Mirrlees. Watson 
Co. (condensers), Siemens Brothers | Dynamo Works 
(generators and motor generators). British Westinghouse 
Manufacturing Co. (switchgear, rotaries and electric pumps). 
Bruce, Peebles & Co. (battery charging set 2nd La Cour motor 
converters), Stirling Boiler Co. (boilers). Underfc d Stoker Co, 
(mechanical stoker), G. & J. Weir (steesin. pumps), New Con- 
vevor Co. (convevors, elevators and bunkers), Cacenders’ Cable 
& Construction Co. (mains), D. P. Battery Co. (battery), and 
the Lea Recorder Co. (water recorder). 

Finally, we have to thank Mr. C. H. Yeaman. chef electrical 
engineer to the Stoke-on-Trent County Borough Electricity 
Works, for supplying us with information upon which the above 
article is based, and for sparing our representative? a creat dea! of 
his valuable time on the occasion of his visit to the new works. 
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THE METHODS OF SUBMARINE CABLE SIG NALLING 


BY H. W. MALCOLM, D.SC. 


(Concluded from paye 18.) 


Summary.—To provide a quantitative test of the relative merits cf 
different methods of signalling in submarine cables, a standard word is 
supposed sent through a representative cable, and its shape as received is 
calculated. The methods of signalling considered are (4) siphon recorder 
code. (b) ordinary Morse code. (c) the Gott form of Morse, and (d) the 
Picard form of Morse. The shape of the received word is illustrated 
graphically, and the effect of various modifications in the sending con- 
ditions is discussed, 


DISCHARGE OF A CABLE INSULATED AT THE SENDING END. 


When contact is made at the sending end, without apparatus, 
the voltage along the cable ris’s to a steady value as represented 
in diagram A, Fig. $. If the insulation of the cable Js porfect, 
the graph of voltage is a straight line falling from +E at the 
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Despite all assertions to the contrary. such power 


the same time to a steadv value (=E/R/), and the growth of 


current is given by the Thomson formula (cable alone, earthed 
at both ends)— 


mi *g?t 


E e s 
vaz = i , Ku . CO? * " " ° . 
C2 E Es: ( COS ma] (1) 


—which is plotted in Fig. 4. curve A. When the battery is 
removed and the cable put to earth, the current dies away, as in | 
Fig. 4. curve C, which is curve A drawn downwards. Now, 
when the cable is insulated at the sending end the current 
must be zero there, throughout the whole of the discharge. 
To take account of this constraint the following artifice may be 
used. Let two cables be joined in parallel, as in diagram B, 
Fig. 4. When the batterv is applied each will charge up as 
before, and when the battery 1s removed the whole will behave 
as one cable discharging with ends to earth as in the former 


case, the initial distribution of voltage alone being altered. 


sending end to zero at the receiving end. The current rises at | 


The graph of voltage in diagram B, Fig. 4, rising from zero at 
r—0 to +E at r=l, and falling to zero again at r=2/, can be 
represented by a Fourter's series. 
ah S 
Thus 


- 8E [ l 7 l1. n n M ] (2) 
v q m S = — E ~ 
steady T 12 9] 3° 2| 


represents the initial state of voltage between r=0 and zr — 2l. 
at time(=(. At anv subsequent time the voltage must satisfy 
the differential equation :— 


d* V 
dy? dt 
A particular solution of the equation suggests itself, of the form 


Qin 1?n?t 


p 2m + lar 


RE cosma — M ars (4) 
| 


.sin 
T ona 

for it satisfies the differential equation, is zero when t= æ , and 

is the mth term of V (steady) when ¢=0. Each sine component be 
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Fic. 4.— ARRIVAL CURRENT, SAN. FRANCISCO--HONOLULU CABLE, WITHOUT 
APPARATUS, RECEIVING END TO EARTH. 


Curve A—Current growth, sending end to earth through battery. Curve B—Current 
decay, sending end insulated. Curve C —Current decay, sen jing end to earth. 


decavs according to the same law, the higher harmonies dis- 
eppearmg first. Hence— 


, Yan -lret -) o] 
« ‘OS = : x ser j 
T RE v6 COS nt nanc m c lx . (8) 
Kx EL -uu Dyn " 12 * . > 21 . 


The current may be obtained for this by means of the equation 


] dV, 


C.=- e >o " . e e . . (6) 
| R dr 
1 Im + ir? Oud l 
‘OS mT TEL 2m+laxr n 
f (C Bk vx COS du Jy MEM / a (7) 
a. RETo U (2m 4-1) l 
v p a l 
When «=U, 
Yin s-L2r2t 
1E ee AK 
C=- — cos ma. . . . + « (8) 
i.hl 9 2m+1 
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The series (8) is the same as that occurring in the formula for 
the arrival voltage when the receiving end is insulated, and its 
values have already been tabulated.* It is plotted in Fig. 4, 
curve B. 

The current is considerably greater when the sending end is 
freed, since all the charge in the cable must flow out at the re- 
ceiving end. The area between curve B and the time axis 
represents the whole charge in the cable, and equals KI . E/2. 
The area between curves B and C is the quantity which flows 
out at the sending end when it is put to earth after charging, 
and the area between curve C and the time axis is the quantity 
which flows out at the receiving end. This last area is the same 
as the area between curve A and its steady value, and may be 
obtained from (1)— 


oR 2 x |o ment 
Thus Qo— — pi 2, e ER! cos mz. dt, 
0 
2E. KI ] 1! 1 |. E. KI! 
| SS irs s] 6 


Hence, one-third of the charge flows out at the receiving end, 
and two-thirds at the sending end. 

The rate at which the current decays is much lower than 
when the cable is earthed at both ends. When there is a con- 
denser in the circuit, the cable retains its charge, when insulated 
at the sending end after full charging. In ordinary telegraphy, 
where signals of like polarity follow each other, it is therefore 
necessary to earth the cable at the sending end after every 
signal. 

MODIFICATION OF THE PicarD METHOD. 


From a comparison between formula (8) and formula (1) it 
is seen that the laws governing the charge and the discharge of 
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Fic. 5.—FormM ON ARRIVAL OF LETTERS SO, vsiNG Mopiricp PICARD. 
LENGTH OF ELEMENT = 0-02 SECOND. 


Curve A -As shown on siphon recorder. Curve B--As shown on Morse inker. 


the cable are different, series (1) containing ali the harmonics, 
and series (8) only the odd ones. When the cabie is discharged 
before being fully charged, a highly complex state of affairs 
arises, and it is not permissible to superimpose B on A. Curve C, 
Fig. 1, mav nevertheless be used in the ordinary manner, and 
this is carried out in Fig. 5, curve A.t 

Although the reproduction by a fixed zero instrument, as 
shown in Fig. 5, B, would be useless, curve A is a great 1m- 
provement on curve B, Fig. 2, and would be easily decipherable, 
and readily recorded by an instrument with variable zero. It 
should be observed that the scale of ordinates is altered in this 
case, and reference should be made to the remarks regarding 
Fig. 1, curve C". 


* “Theory,” June 28, 1912, p. 491. 


t This procedure finds some justification in the fact that, according to | 
270, in certain cases Picard earthed the sending end | 


A. Carletti, l.c., p. 
for part of the time. 
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RETRANSMISSION BY Gott METHOD. 


In Fig. 6 the letters received in Fig. 3, B, are supposed 
retransmitted through a cable equal in length to the first, and 
of the same type. The dotted rectangular line represents the 
voltage (Fig. 3, B) as sent by the receiving relay. If a receiving 
instrument of the same sensitivity as formerly supposed were 
used, the second dot would fail to make a record. If the 
sensitivity were increased so that the instrument would be 
actuated by 50x0-2=10 microamperes, the received signal 


would be as shown in Fig. 6, B. 
WESNNEERENENE AH 


ae ea 
FERH 
HH 


AHHH 
eee a SW € | 

EI qol: 
NRNENENEENNEZEEIEESKEKE 
(ate eee RERO ee Re 
REESE ee NNEEEE 
———— — 
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Fic. 6.—-FoRM ON ARRIVAL OF LETTERS SO, RE-TRANSMITTED BY GOTT 
METHOD. 
Curve A— As shown on siphon recorder. Curve B—As shown on Morse inker. 

The second dash 1s shorter than the first dot, and probably 
the message would provide great difficulty in interpretation. 
It may be argued that the test 1s a severe one, in transmitting 
through two such long cables, but a still more severe test would 
have to be satisfied before direct. communication could be 
established, sav. between London and Sydney. 


HIGHER SPEED. 


If the speed of transmission be increased, everything clse 
being left unaltered, the result is shown in Fig. 7, where the 
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Fic. 7.—FoRM oN ARRIVAL OF LETTERS SQ, USING GOTT METHOD 
HIGHER SPEED. LENGTH or |ÉJLEMENT — 0-06 SECOND. 


Curve A—As shown on siphon recorder. Curve B--As shown on Morse inker 


length of an element is now 0:06 second instead of 0-08 second. 


The second and third dots have now disappeared, although they 
could be restored by increasing the sensitiveness of the receiy- 
ing relay, but the lengths of dots and dashes would be out of 
proportion and cause difficulty in interpretation. 
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Cross LETTERS. 


Hitherto only non-cross or cumulative letters have been con- 
sidered. In Fig. 8 two cross letters are shown. They are K 
(dash dot dash) and R (dot dash dot). 

The dot between the two dashes in the letter K has shrunk in 
transmission to very small proportions, but it is still decipher- 
able. On the other hand, the dash in the centre of the R is 
shorter than the preceding dot. The tail of the second dot in 
the R would be cut off by the beginning of the next letter. In 
siphon recorder code the letter R would be sent as is the letter 
S in Fig. 3, and received as in curve B, Fig. 3, except that the 
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Fic, 8.—Form on ARRIVAL OF LETTERS KR, 
LENGTH OF ELEMENT: 


USING GoTT METHOD 
0-08 SECOND. 


Curve A—As shown on siphon recorder. Curve B—As shown on Morse inker. 


central signal would be drawn downwards. The letter K 
would be like the R turned upside down. 
For the transmission of cross letters the new method would 


appear to be inferior to siphon recorder code. 


First MODIFICATION. 


The assumptions which have been made regarding the rela- 
tive lengths of dots, dashes, and spaces are quite arbitrary, 
and it may be found advantageous to depart from them. In 
Fig. 9 the dotted rectangular line shows the letter 5, and the 


Microamperes per Volt. 


9 01 08 03 04 
‘Seconds. 
Fic. 9. —FonM ON ARRIVAL OF LETTER S, AND BEGINNING 
GoTT METHOD, RE-SPACED. 


05 06 07 08 09 LO 


OF OO. 
Curve A—As received on S.R. Curve B—As received on Morse inker. 


beginning of the letter O sent according to a different arrange- 
ment. The length of a dot is increased to 0-10 second, instead 
of 0-08 second. The space between the dots has been cut out, 
and a dash as well as the space between the letters 1s only twice 


j—————————————————————M ÓÓ—— — ———————————————— —— HP ——————————À———É— — 


as long as a dot, the net effect being to shorten the time re- 
quired to send the message. 

From curve A it js seen that the result is not a success, 
although the dots are given longer time. since the second one 
drops out and would not be received on a fixed zero instrument. 


NECOND MODIFICATION. 

Another and more promising wav is to alter the relative 
length of the dots. This is carried out in Fig. 10. The first 
dot is reduced from 0:08 to 0-06 second, and the second dot in 
increased by the same amount, the third dot and the spaces 
being left unaltered. The result is shown in Fig. 10, B, which 
should be compared with Fig. 3, B. The dots are now very 


M icroamperes per Volt. 


Second. 


Fic. 10.— Form on ARRIVAL OF LETTER 5S, AND BEGINNING OF C. 
GOTT METHOD, RE-SPACED. 


Curve A—As shewn on S.R. Curve B— As shown on Morse inker. 


nearly of equal length, and the second dot 15 somewhat longer 
than the first, which would be an advantage in retransmission, 
or bv a proper adjustment they could be made exactly equal. 
With a slight curbing current the tail of the third dot could be 
cut off, and its length sharply defined, so as to equal that of the 
other two. 

In like manner the forms of the cross letters K and R in 
Fig. 8 could be corrected so as to free the issuing signals from 
distortion.* 

CONCLUSION. 

In the foregoing analysis it 1s evident that the Gott method is 
superior to ordinary Morse, and to siphon recorder code for the 
non-cross letters. In the case of the cross letters it offers no 
advantage over, or is even inferior to, siphon recorder code, 
and inasmuch as a dash is of greater duration than a dot. it 18 
necessarily slower than siphon recorder code when read hy an 
instrument of variable zero, whether relay or recorder. 

It appears, moreover, that the method could be improved if 
each letter were given its theoretically best shape. Thus. in 
the case of three successive like signals the first would be 
slightly shortened and the second lengthened, so as to com- 
pensate for the distortion introduced in transmission and make 
the issuing signals of equal length and of equal spacing. This 
would probably necessitate automatic transmission, the letters 
being punched out to their proper shape on the tape, and sent 
through a form of transmitter in which the contacts are under 
control. These and other modifications which suggest them- 
selves naturally are applicable also to the other methods of 
signalling. and a great service will have been done cable tele- 
graphy if the interest which has been aroused should culminate 
in a systematic and exhaustive investigation with the object of 
discovering the best sending conditions for transmission. 


" Various other modifications, w hich will occur to the reader, may be 
treated in a similar manner. In the Kitsee form of Morse (B.P. 26,043 of 
1904) all impulses, as in the Picard form. are of like duration and intensity, 
and it resembles both Picard and Gott forms in securing a regular alter- 
nation in the polarity of the signals. A dot is formed by a single contact, 
and two in quick succession constitute a dash. 
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state of efficiency ; but many of them are limited in their ultimate 


ELECTRIC SUPPLY IN LONDON.* resources, and when they have exhausted the utility of the present 


BY F. BAILEY. 


plant it may be better to concentrate development on the more 
advantageous sites as indicated on the plan. The position of the 


In 1890 I placed before this Society a short account of the progress | various gas-works and distributing centres is shown by the diagram 
of electric lighting in London, end I will now endeavour to bring this | (Fig. 1), and the numerous generating works and gas-holders ensure 


information up to date—a wish I have had for the last 20 years—as it 


continuity of supply with satisfactory results in economy and return 


soon became apparent that the commerciel success of the earlier | onthe capital expended. The position of the gas companies accord- 
enterprises would lead to a remarkable development in the more | ing to Field's analysis of accounts for the year 1911 is as follows :— 


general use of electric supply for all purposes. 


The pioneering days from 1880 to 1890 saw many difficulties— | Company 
statutory, technical and financial. Useful work wes, however, : Ni 
accomplished and public interest was kept alive by many works 
undertaken by private enterprise with a view to perfecting the gene- 
ration and distribution of electric supply. Up to the year 1890 none 
of the London vestries—now merged into borough councils—had 
decided to embark on muncipal trading, with the exception of the 
‘St. Pancras Vestry, who had then started to equip their own works for 
electrical supply ; and it was not until the commercial success of the | 
various undertakings had been established that 13 of the remaining 
borough councils in London applied for and obtained Provisional 


-— — — = — ee o l— + a es a —— --.—-= — — —— — + —— 


Nominal 


capital. Sale of gas. 

1,000 cubic ft. 
Commercial.................. eene £2,006,065 3,295,000 
Gas Light & Coke ..................... 29,154,146 25,485,000 
South Metropolitan..................... 8,325,340 12,604,000 
South Suburban ........................ 831,363 1,455,000 
Wandsworth & Putney ............... 548,202 j| 1,161,000 


£41,465,176 — | — 44,000,000 


Orders. We ought, therefore, to appreciate the enterprise of the 13 All these companies are not subject to any powers of purchase, and 
companies who had undertaken the responsibilities of carrying out | have unlimited tenure, holding a practical monopoly in their respec- 
the obligations imposed upon them by the terms of the Provisional | tive districts. but under terms of statutory supervision and limitation 
Orders granted under the Act of 1888. These companies had to raise | of dividends by the operation of a sliding scale, which form the most 


the capital they required without being able to 
quote actual experience of a profitable yield ; 
and it is remarkable, considering the inexperience 
of theindustry at that time, how few mistakes were 
made and how well the capital was expended. 
Most of the early pioneering plants have now dis- 
appeared, the capital cost having been redeemed 
out of revenue ; in many cases small works in 
unsuitable positions being utilised for other pur- 
poses, and the output supplied from larger works 
with facilities for improved plant. 

The Electric Lighting Act of 1888 did not con- 
template the ure of the electric motor, which 
was then made only in small sizes, and its great 
future was not realised by the public ; but from 
1890 to 1900 the utility of the electric motor was 
generally recognised, and pioneering efforts, in- 
volving much enterprise and patience, resulted 
in its gradual adoption and final universal use, 
with beneficial results to both supplier and con- 
sumer. The slow progress made at first may be 
traced to the reluctance of power users to 
abandon expensive steam plants which were not 
wom out, and which were frequently of recent 
design. When these plants gave trouble, or re- 
quired repair or extension, the user was tempted 
to try a smell electric motor as an experiment — 
for each user evidently felt he was a pioneer— 
and the result was so convincing that not only 
have steam and other plants been removed, but 
a greater amount of power has been substituted. 
The electric supply authorities in 1906 com- 
bined to make an exhaustive canvass of all 
factory power users in London, and ascer- 
tained that the total amount of power re- 
quired in all districts within the County of 
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Fig. 1.—Gas, ELECTRIC, AND WATER WORKS IN LONDON. 


London was 208,806 H.P., or, say, 156,600kw. The total connec- | ideal protection for the public and the best encouragement for 
tion for electrical power now amounts to about 135,000 kw., or | business enterprise. The supply of water is similarly obtained from 
86 per cent. of all power required. Many factories have migrated | à number of sources, end distributed from many reservoirs, as shown 
from London to escape heavy rates, and to seek better facilities else- | on the diagram. In 1904 the Metropolitan Water Board acquired by 
where, and it is fortunate that the benefits of electric supply have | purchase the undertakings of the original eight water companies for 
enabled many of the remaining factories to work at a profit, and thus | the sum of £47,750,000, and now supply about 82,000,000 thousand 


find employment for a large portion of the working population. 


gallons per annum. It will thus be seen that the capital expended 


London is at present supplied from 38 generating works, the | at the present time on electrical undertakings is approximately one- 
positions of which are shown on the plan. Many of the works are | half of that on gas and water respectively. 
equipped with plant of the latest design and best economy, and, The use of electrical supply in our homes has become a necessity of 
having facilities for extension at low capital cost, it would appear | modern civilisation. The brilliance of the tungsten lamp, accom- 


to be wiser to convey coal to them rather than to provide expensive 
copper mains from distant works. Some of the existing works have 


panied by the low cost of obteining increased candle-power, hes 
raised the standard of domestic illumination, and passive demend 


kites of the utmost value to the future supply of London, and so long for more light. An electrical supply is now essential to secure the 
a8 the centre of gravity of the whole demand falls at à hypothetical greatest convenience in carrying out the ordinary domestic work of 
point not far from the south side of Blackfriars Bridge, it is clear | the home. Vacuum cleaners, of all sizes and many designs, remove 


there is greater economy in developing works on all sides of this 


dust before it has time to accumulate, thus avoiding the necessity 


point rather than the concentration of the load in a distant region. | of flicking about with the housemaid's duster ; the electric iron is 
All the existing works have still some useful life left in them, and by | quickly heated, and remains at a safe temperature without getting 


a comparatively small e 


xpenditure they can be maintained in a high | dirty ; electric-cooking stoves relieve anxiety ; electric motors drive 


the sewing machine, boot cleaner, coffee grinder, and other kitchen 


* Abstract of a Paper read before the Royal Society of Arts. plant; and electric cigar-lighters can be placed all over the house. 
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Electric radiators, chiefly of the luminous type, have brought comfort | suspended from steel ropes stretched ecross the street and placed 


and peece into many offices in the City of London, banishing coal 
and avoiding the annoyance and dust caused by the removal of ashes. 
Electric heaters for use or storage of hot weter require some explana- 
tion, for they are of two distinct types ; in one type water can be 
heated instantly simply by pouring it through an electric geyser, in 
this case the meter recording the larger ¿mount of energy taken in a 
short time, and by using a heater of the cumulative t vpe a very small 
amount of energy is taken over a longer period. Electric ozonisers 
have proved their utility in purifying bad vir and water. The venti- 
lation of our public buildings. especially the Houses of Parliament 
and Law Courts, is frequently the subject of complaint, and it seems 
strange that those who make our laws and those who interpret them 
do not legislate for the provision of invigoreting air, and give elec- 
tr.cel supply the opportunity of introducing the equivalent of thunder- 
storms—but without the thunder—end pine-woods. At present the 
health of the workers in our fector;es receives more attention than 
thet of our national representatives and judges. 

The electric vehicle may also become more generally used in this 
country when the petrol motor car retires on 2ccount of high price or 
femine in petrol. We heve seen how the supply authoritics heve 
successfully pioneered the application of electric power, end the 
increasing use of the electric motor for cll tredes and purposes is a 
convincing proof of the advantages which have been demonstrated. 
The following details taken from individual typical examples may be 
interesting :— 


Kwe. Costof — Kws. Cost of 
Trade. , con- , supply per , Trade. con- supply per 
nected] annum. nected annum. 
Printing (news-. | £ a d., £ s. d. 
paper) ....... 1,0036 1,812 2 6 Confectioners.) 174 569 11 9 
Printing | ' Rubber fac- | 
(general) .... 56 . M9 71l, tory .......| 222 219 16 5 
Box makers ... 9 80 0 IO. Saw mill...... . 79!) 302 8 2 
Chemists ..... 92, 221°11 4 Spice factory... 69 371 4 4 
Brewers......... . 39) 153 10 6 Cabinet maker! 87 302 15 2 
Paint factory... 108; 253 2 11' Ironfounders... 150 . 877 14 2 
Soap makers... 110 68 16 9- Vinegar | 
Glass makers... 18); 118 16 0° Brewery 15 201 14 10 
Blouse makers 13 89 6 4 Marble masons, 101) 294 2 0 
Wood wool Tobacco manu- | 
makers ..... 166 623 8 6 facturers 32. 138 3 5 
Packing - case. | Cold store ....| 164 922 2 9 
makers... 52 ' 214 17 10 ' Flour mills .... 51 158 15 11 
Tailors......... à 63 | 159 15 5| Ink mills ...... 48 235 2 10 
Biscuitfactory, 265 | 419 2 6 


The average cost for each kilowatt connected in the representative 
cases given in this table works out at £2. 15s. 8d. per annum, or per 
horse-power, say, £2. ls. 6d. per annum. Had this horse-power been 
obtained from the old-fashioned engine, with the losses in shefting 
belting and steam pipes, starting up the plant end keeping the boilers 
warm ell night, and the additional labour required, the cost would 
have been from £6 to £8 per annum, with further costs for continual 
repairs and all the annoyance of running steam plant taking up more 
room than it was worth. For driving printing machines—especially the 
Double Supplement type of press, taking about 25 H.P., the Sextuple 
Press, taking 48 H.P., and the Double Octuple taking about 108 H.P.— 
the use of the electric motor has many exceptional advantages. 
Mr. G. W. Mascord, the Mechanical Superintendent of United News- 
papers, hes perfected ingenious arrangements for securing absolute 
control of the speed of these printing presses, and in starting the plant 
or in running slowly this control is of great advantage. Mr. Mascord 
has carefully worked out the cost of printing newspapers, end finds 
that an erea of 88,000,000 square inches of actual printed matter 
costs ls. This area is equivalent to 14 acres. 

We now come to the important question of street lighting. The 
development and perfection of the motor vehicle has resulted in an 
increased speed of street traffic, with many advantages, though with 
some danger. Quicker transit has added to the prosperity of those 
who formerly suffered loss of time by blocks in the traffic, the delivery 
of goods is facilitated, and the expensive widening of many streets 
is no longer necessary, 2s by doubling the speed it follows that twice 
the amount of traffic can be accommodated. To maintain safely 
this increased speed during hours of darkness a higher standard of 
artificial illumination has become necessary. A motor vehicle 

approaching at a speed of 20 miles an hour covers nearly 10 yards in one 
second end, travelling without noise, leaves only the power of vision 
to protect the pedestrian. The adequate illumination of all thorough- 
fares will reduce the necessity of each vehicle carrying a searchlight 
and sidelights, or practic2lly forming a travelling lighthouse. The 
electric lighting of Cheapside is, like many of the main thorough- 
fares in the City of London, carried out by flame arc lamps, centrally 


at a considerable elevation in order to secure freedom from shadow 
and glare. Improved street lighting is receiving consideration by 
the various borough councils in London, and their engineers and 
surveyors have recognised the value of better illumination, not only 
to ensure the safety of night street trafic, but also to improve 
adjoining property and to assist the police. The use of the spectro- 
scope in connection with fleme arc lighting has proved to be of con. 
siderable value. 

The statutory conditions under which the electric supply autho- 
rities accepted their obligations require some explanation, as the Act 
of 1888, which remedied the defect in the Act of 1882, has received 
some amendment by the Acts of 1908 and 1910. so far as London is 
concerned, and an Act of 1909 removed some difticulties and geve 
increased fecilities. The London County Council now po sess powers 
of purchase of the compeny undertakings in 1931, and after that date 
at recurring periods of 10 vears—with the exception of the City of 
London, where the Corporation have a prior right which expires in 
1914. The terms of purchese are "the then value of ell lends. 
buildings, works, materials end plant suitable to end used for the 
purposes of the undertaking, provided thet the velue of such lends, 
buildings, works, materials and plent shall be deemed to be their fair 
merket value et the time of the purchese. due regerd being had to the 
nature and then condition of such buildings, works, materiels and 
plant, and to the state of repair thereof. end to the circumstances 
that they are in such a position as to be reedy for immediate working, 
and the suitability of the same to the purposes of the undertaking 
.... but without any addition in respect of compulsory purchase 
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or of goodwill.” These terms were practically b:sed on sec. 43 of 
the Tramways Act, 1870, and evidently provide for a fair market 
price for an undertaking in working order. The recent ewerd in the 
arbitration proceedings to ascertain the sum to be paid by the Post 
Office for the acquisition of the National Telephone Co. may 
therefore be referred to with some interest, particularly 23 the terms 
of purchase were on the same lines, though with veriations much in 
favour of the electrical supply undertakings. Tne Telephone Coni- 
pany cleimed £18,325,435, were awarded £12,515,264 (subject to 
certain 2djustments which are at the moment sub judice), end had 
provided reserve funds which reduced their cs pitsl expenditure to 
£12,473,627. The total capitel expended by all the companies up 
to the end of 1912 is given in the following table, under the various 
items which appear in the standard form of accounts :— 


Summary of Total Cupita! Expenditure of all Electric Supply Companies in 
London, 1912. 


Amount Amount 

Description. expended, Description. expended, 
Dec. 31,1912) Dec. 31,1912 

Land and buildings...| £3,162,555 Brought forward ... £13,869,433 
Plant and machinery| 3,935,310 || Public lighting ...... " 65,827 
Tools and appliances 40,124 || Station fittings, &c. .| 28,195 
Accumulators.......... 123,908 || Offices & furniture, &c: 42,423 
"Transformers ......... .| 539,531 || Distributing stations: 113,607 
Mains seese .| 5,349,304 || Wells (artesian)...... : 6,530 


Meters, instrum’ts,&¢.| — 625,427 || Preliminary expenses) 487,181 
Motors, &c. on hire... 93,274 | | 


Carried forward ....!£13,869,433 | | £14,613,196 
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' Tt should be noted that the Willesden works of the Metropolitan 
Electric Supply Co., being outside the boundary of the County of 
London, are not subject to purchase by the London County Council 
under the terms es quoted above, but may be purchased by agroe- 
ment. The Bow works of the Charing Cross & City Company are 
also subject to purchase under special conditions. If we consider 
that money has to be found by the companies to provide for the neces- 
sary capital outlay required to develop further such an important 
industry, and that the Act of 1908 euthorises the London County 
Council to advance money only for three years prior to 1931, it will 
be seen that for the next 15 years the interests of shareholders will 
require close attention, and that works of development will require 
strict economy, coupled with immediate return of some profit, to 
avoid a loss of capital to those who have encoureged and practically 
founded a new industry. As regards conditions of supply and rates 
of charge, we sometimes hear suggestions that other cities either 
show more progress or obtain their light or power at a lower cost. 
The average price in London for the year 1910, given in the statistics 
issued by the London County Council, was 3-42d. per unit for lighting 
and 1-16d. for power, or à general average of 2-54d. per unit, in- 
cluding meter rents. I have ascertained from: Chicago (population 
2,250,000) that in the year 1912 they sold 141,752,000 units for 
lighting at an average selling price of 5-85 cents., say, 3d., and 
86.875,000 units for power at an average price of 3-88 cents., sav, 2d., 
the total sale of 228,627,000 units giving an average of, say, 2-62d. 
per unit. In the case of Berlin (population 2,072,000) the munici- 
pality granted a monopoly, under strict control, to private enterprise 
on terms of paying 10 per cent. of the net receipts, to be increased to 
25 per cent. when the dividend exceeds 6 per cent. At the end of 30 
vears from the date of the concession the municipality may purchase 
the undertaking 2t its full then value, but without goodwill, and 
terms are also provided for earlier determination on payment of 
substantial premiums on the then value. The four original works— 
Markgrafenstrasse (1885), Mauerstrasse (1886), Spandauerstrasse 
(1889) and Sciffbauerdam (1890)— were limited by an egreement to 
an output of about 21,000 kw., and rapid development compelled the 
erection of the first transmission works at Moabit, followed in 1899 
by the Oberspree pcwer house, which supply many of the suburbs ; 
and in 1910 the Rummelsburg works were erected. 

A plan of Berlin super;mposcd on a plan of London was shown. and 
as both are prepared on the s: me scele a direct comparison is avail- 
able. The rates of charge in Berlin ere: For lighting, 40 pfennige 
per kilowatt-hour, with a minimum charge of 100 kw.-hours per 
annum, say, 4-7d. per unit ; for power, 16 pfennige, with a minimum 
charge of 400 kw.-hours per annum, szy, 1-88d. per unit. In addi- 
tion, there are charges for fixing and hire of meter, and for the cost of 
the house connection, with a further charge for the compulsory in- 
spection of wiring at the rete of 4 per cent. on the actual cost of the 
installation, The total sale for the year 1911-12 was as follows :— 


Lighting ................ 54,260,000 units) 

Power «oce eevee, 75,650,000 ,, | Maximum demand, 
Railways ............... 69.850.000  ,, 94,570 kw. 
Bulk i essei tec ook 23,610,000 ,„ 


Total ............... 223,370,000 units. 


F Paris( population 2,847,000) commences a new and sole concession on 
January 1, 1914, to the Compagnie Parisienne de Distribution d'Elec- 
tricité, under interesting conditions, and in the meantime the six old 
companies are preparing to be absorbed, and two new power works 
—one of 50,000 kw. at St. Ouen, near Nt. Denis, and the other of 
25000 kw, at the Moulineaux—are now in operation. The con- 
ditions include payment of 10 per cent. per annum of gross receipts, 
nominally as a rental for the portion of the distributing system which 
now belongs to the municipality, with a sliding scale increasing this 
rent, the minimum annual payment being £120,000. The lease ter- 
minates in 1940, when all property will be taken over by the muni- 
cipality without payment, and power is reserved to acquire the 
undertaking in 1924 on payment of the balance not then provided by 
the statutory sinking fund. The authorised rates of charge are 4-8d. 
for lighting and 2-9d. for power. 

The experience of Buenos Aires is interesting, as this important 
town of 1,500,000 inhabitants was formerly supplied by a number 
of companies, who allowed the prosperity following their pioneer- 
ing work to fall into other hands. The Allgemeine Company, of 
Berlin, assisted by the Deutsche Bank and the Berliner Handel- 
gesellschaft, formed the German Overseas Electrical Co., 
which started the Compania Alemana Transatlantica de Electri- 
cidad in 1898, and obtained certain rights from the municipality for 
an indefinite time to lay electric cables throughout an important 
district. New works in the Calle Paraquay, of about, 5,000 kw., were 
started in 1899, and the next year the Cia Générale d'Electricité 
Were absorbed, to be followed by the River Plate Company, 
the Boca works of the Anglo-Argentine Tramways Co., the 
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Edison works of the Promitiva Gas Co. ; and, finally; 9er tho 
works of the Cia de Traccion y Electricidad “ La Capital " were taken 
over. The Boca works were enlarged by the addition of steam tur- 
bines to a total capacity of 30,000 kw. ; and in 1910 a large power 
house at Dock Sud was completed and now contributes a total capa- 
city of 40,000 kw. with further extensions in hand. It is probablo 
that the value of the shares in the old undertakings was not realised 
until control had passed into the hands of the exploiting company, 
and by adopting steam turbines the undertaking was soon prosperous. 
The terms of the concession provide for repayment of capital by tho 
municipality less an allowance for depreciation, and this accounts for 
the fact that much of the old plant is still visible, and it may also lead 
to a renewal of the lease rather than to acquisition by the munici- 
pality on such onerous terms. 

We can now see that no large city in other countries entrusts its 
electrical supply to municipal enterprise, and debates on the subject 
in various languages always repeat the arguments with which we aro 
familiar; and the fina] question of municipal trading versus controlled 
monopoly has been settled, with advantage to the various munici- 
palities, bv allowing them some rcturn on the profits, by limitation 
of dividends on a sliding scale, in which the consumer benefits, and 
by conditions of tenure. The present and future prospects of tho 
company undertakings in London provide some possibility of undesi- 
rable speculation ; the uncertainty of a purchase clause may en- 
courage pessimist rumours to depress the property, to be followed by 
equally good reasons for a convincing boom to the delight of tho 
speculator. We have seen the interpretation of a similar, though 
weaker, purchase clause, and shareholders may be well advised to 
remember Buenos Aires, and to place some confidence in the justico 
of the ultimate arbitrator. The local authority undertakings in 
London have overcome many difficulties thrust upon them. Losses 
are met by special levies included in the rates, and profits provide 
some controversy as to their disposal. Contracting work, such as 
wiring buildings, &c., is objected to by the trade, ana the expenses of 
advertising are not always allowed by the authorities. The technical 
and other officers work under the disadvantage of continuel change 
in administration ; but in spite of difticulties of all kinds the elec- 
trical engineers of the borough councils have generally not only made 
their plant work, but have obtained the thanks of their customers, 
credit for themselves, and appreciation from their councils, although 
the latter is not always expressed in a convincing manner. In con- 
clusion, may I be allowed to express a hope that the next Paper on 
the subject—to be read, sav, 20 vears hence—will prove that tho 
substantial] progress made up to the present time was a sure indi- 
cation of further great developments and the more extensive use of 
electrical supply. The difficulties of the past few years have created 
an army of skilled engineers, who have developed powers of resource, 
and the ability to look ahead ; and, as they are mostly still young, 
they will. I hope, live to realise that they assisted to create an in- 
dustry which, while increasing the luxurv of the rich, reduces the 
poverty of the poor, and brings prosperity to the nation, 


SELF-SYNCHRONISING MACHINES. 


We give below an account of the discussion which took place 
in London on Dr. E. Rosenberg's Paper on this subject. An 
abstract of the Paper appeared on p. 9 of our issue of April 11th. 


Mr. R. OnsETTICH said that in every-day commercial competition the 
possibilities and capabilities of designers were very often over-estimated 
by sanguine commercial engineers, whose statements were very often 10 
or 15 per cent. bevond what the designer would be able to carry out. 
Such statements mostly went uncontradicted, the result being that a 
certain general opinion was established which was rather against the 
interest of the industry. ‘Fhe clear statements which the author had 
given regarding the possibilities of starting synchronous motors with & 
certain amount of current taken from the line would be very valuable; 
During the last two or three vears synchronous machines had come to the 
front, and he had had occasion to see some most marvellous requirements 
in connection with them. Looking at the results obtained in starting | 
synchronous machines of the wound rotor tvpe it was obviously necessary 
to use a star-delta switch for the purpose of reducing the voltage, and 
even then there was the danger of stopping the motor at half-speed unless 
a three-phase wound rotor was used. As was quite evident from the 
Paper, synchronous machines were not comparable in any way with 
ordinary induction motors as regards the current thev took at starting. 
Another reason why he thought that the synchronous machine would not 
have such a great future as the induction motor was because both motor- 
piedra and pumps ran at very high speeds; which made it very un- 

esirable to use the squirrel-cage type, which they had seen illustrated 
on the screen.. It seemed to him that those points explained why the 
self-starting synchronous machine had not become verv popular, and also 
why rotary converters were still employed. To his mind another reason 
why the latter were still used was that they weresinde pendent of ihe speed. 
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The methods of starting rotary converters were the alternating-current 
method, the direct-current method, the direct-current and alternating- 
current method and the method of starting by an independent motor. 
He thought the last mentioned method—which was most widely adopted 
in this country—should have been discussed in parallel with the author's 
method, because it was very similar to it. The alternating-current 
method of starting was discarded by the author because it was not easy 
to handle. He did not entirely agree with that view, as he had himself 
installed a number of rotary converters run in that way, and had never 
had any difficulty. The method was used very extensively in America, 
and was practically the standard method of the A. E.G. over there. He 
did not think that the question of brush raising offered any particular 
difficulty; it was a mechanical device and with a certain amount of 
ingenuity could be developed and standardised. As a matter of fact, it 
was standardised by the A. E.G, for all rotary converters fitted with com- 
mutator poles. The method was simplicity itself, the whole of the 
adjustment being done in a few seconds, and he had no doubt whatever 
that it would compare most favourably with the method explained by 
the author. Also, in time he thought there would not be the slightest 
difficulty in starting up an ordinary size rotary converter within the 60 
seconds mentioned. No more or less skill was required in operating 
rotarv converters of that kind, but the diffieultv was in paralleling or 
adjusting the field. When using a separate independent motor things 
were still more simple, the paralleling could be done on the continuous- 
current side and the synchronising on the alternatine-current side after- 
wards. | [n connection with the motor in series adopted by the author, he 
would like to know what happened if that motor got out of order or became 
defective. H this happened when the motor was entirely independent 
then it did not matter at all, but it seemed that that was not usually 
possible with the motor in series, because there was no synchronising 
gear on the alternating-current side and the switehing was not arranged 
for changing over from the lower to the higher voltage. To overcome 
that objection it was necessary to fit a synchronising gear on the alter- 
nating-current. side, but then the system would be no less complicated 
than the ordinary method of independent motor. 

Mr. A. H. SEABROOK said. from the operating point of view, the 
method of automatic synchronising applied to rotary converters, apart 
from the numberless applications as regards synchronous motors, was a 
most valuable one. He had always believed in the desirability of con- 
centrating the skill employed in electricity supply as far as possible at 
the generating station, and of operating sub-stations with as rough a 
class of labour as the machinery would permit. 1n the past he had 
alwavs adopted the method of starting rotarics from the alternating- 
current side by means of tappings from the transformer ; but there were 
undoubtedly the difficulties of line disturbances, brush nuisances, and 
the machine coming up to the wrong polarity and requiring change-over 
switches. He had never seen any of the new machines, but to illustrate 
the sublime confidence. one had ia British. manufacturers they had 
ordered four 1,000 kw. sets of the type. 

Prof. Mines WALKER said that those who had had the widest experi- 
ence with the starting of synchronous machinery had had good reason in 
the past to he perfectly satisfied with the methods which had been used. 
The method of using a starting motor and synchronising in the ordinary 
way while perfectly satisfactory under normal running conditions, broke 
down jus: at the time when it was most needed. It was, therefore, 
necessary to find another method. ‘There was, of course, the method of 
starting by means of tappings, which was very satisfactory at the time of 
breakdowa, but it was not suitable for every day running because tt took 
1] times the load current from the line. The method invented by the 
author entirely overcame that difficulty. It required an exceedingly 
small current from the line, was perfectly automatic and came up in the 
right way the first time. That feature in the Paper was sufficient. but 
having brought up the subject of synchronism the author had proceeded 
to clear his miad of a whole lot of other facts relating to rotary con- 
verters which were of enormous interest. 

Mr. F. P. WHITAKER said the author seemed to leave little or no field 
for tap starting. It was, however, inex pensive. simple and reliable, and 
provided. it could be accomplished without handicapping running eon- 
ditions, it was very desirable. It was best suited to machines of 500 kw. 
capacity and lower, and especially to 25-cycle converters. There was no 
doubt that the voltage across the brushes must be kept down far below 
the figures given by the author if satisfactory starting was to be obtained ; 
however, the brush width mentioned in the Paper was considerably larger 
than would be found on rotaries of normal design even when started with 
induction motors, also the conditions of starting and running could. be 
materially improved by increasing the reluctance of the path along the 
axis of the commutating pole, that was by making the conditions on the 
commutatins pole as nearly as possible those corres ponding to a machine 
without commtintating poles. except of cours? that the am p?re-turns on the 
commutating pole should produce the desired strength of ticld for correct 
commutation. Induction motor starting hud almost been standardised 
in England for starting all convertors above 500 kw. and for smaller sizes 
where the particular ratings were not suitable for tap starting. By far 
the greater number of installations with induction motor starting in- 
cluded motors with squirrel-caye rotors, and by specially designing these 
machines the starting current could be kept down below 30 per cent. of 
full-load current. The motor was provided with one pair less poles than 
the rotary, and the latter could be brought down to synchronous speed 
by bringing up the field and loading the induction motor with the loss in 
the rotary. On account of the gradual increase in field current of the 
rotary this provided a very perfect method of synchronising, and he had 
never seen an installation where the rotary could not be synchronised 
quickly and without risk of flash-ovor. The method described in the 
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Paper might find favour in cases where unskilled labour was utilised to 
operate rotary sub-stations. With this method of starting it was pos. 
sible to use induction motors with the same number of poles or with a pair 
of poles less than the number on the rotary. Referring to the case of the 
induction motor with the same number of poles as the rotary, with a 
squirrel-cage winding designed for the best starting conditions, the slip 
would be considerable, and also, if the starting motor were designet to take 
30 per cent. of full-load current at starting, the synchronising torque of the 
rotary would be small, and therefore the conditions of pulling into syn- 
chronism with such a combination would be poor. It seemed therefore 
that a larger starting motor and also increased starting current would be 
required, or it would be necessary to instal a slip-ring type of motor, 
which was undesirable. An equipment with the induction motor con- 
taining a pair less poles than the rotary converter seemed to be best suited 
to this method of self-svnchronising. The motor could then be designed 
for the best starting conditions; it could run above synchronism aud 
could be brought down to synchronous speed by adjusting the field of 
the rotary to a detinite value, when the self-synehronising would take 
place. With this combination there should be no need to consider a 
slip-ring ty pe of induction motor, as such sets can easily be made to start 
with 30 per cent. of full-load current. The author's explanation as to 
why the polarity of induction motor self.synchronising equipments did 
not reverse seemed. to him to be incomplete. With a definite starting 
current flowing in the armature a certain flux was produced and also a 
macnetomotive force was produced. by the currents in the bridges, which 
opposed the magnetomotive foree produced by the armature ourrent, 
Most of the flux produced could be described as loca! reactance flux, and 
did not pass through the main field system because of the bridges and also 
solid poles if they were used. The main field magnets might be looked 
upon as a magnetic path in parallel with the leakage path of the local or 
reactance flux. Under this condition the flux will not be reversed in the 
main field until the maynetomotive force from the back of one bridge 
through the pole and half the voke between. poles was increased above 
the coercive force of the field. 1t was necessary to consider the field 
system as a magnetic path in parallel with the leakage path, for if it was 
considered as a path in series without any parallel leakage path. ob. 
viously the magnetomotive force corresponding to 33 per cent. of the 
field ampere-turns could reverse a maznetomotive force corresponding 
to 2 per cent., as taking the author's figures, nine-tenths of the mazneto- 
motive force would not be absorbed in the air gap until the flux was 
actually passing through the air-gap and had been reversed, As soon as 
the machine had started to revolve a direct current was generated at the 
brushes, and by the time the frequency of the armature currents with 
respect to the main poles had diminished to a value such that they were 
capable of completely reversing the field system, the direct-current 
voltage across the brushes had grown and excited the field magnet in the 
correct direction and prevented the reversal by the armature currents, 
Mr. H. W. Bosworth said that although, as the author had pointed 
out, the manufacture of self-starting svachronous machines had been a 
possibility for a number of vears, it was noteworthy that few English 
firms had devoted much attention to the subject, and as the firm with 
which he was connested had for the last seven vears been developing a 
design on these lines, and had made a considerable number of machines 
up to sizes of about 1.000 H.P. of the self-starting and self-svnchronising 
type, he thought that some comments based on the experience they had 
obtained might be of interest. He gathered from the Paper that the 
author considered the two most satisfactory machines were, firstly. a 
machine of the tvpe of an induction motor with a three-phase wound 
rotor, and, secondly, a machine of the alternator type with either a squirrel- 
cage winding or damper coils on the poles, or with simply solid pole shoes. 
The experience gained by his firm was definitely opp ised to both those 
conclusions, Considering, firstly, the question of squirrel-cage starting, 
if one had a synchronous motor with a squirrel-cage winding it was In an 
even worse position with regard to starting than an ordinary squirrel-cage 
motor in that, if the resistance was made high to give a large starting 
torque, the machine would sometimes not go into synchronism if machines 
requiring large torques when near synchronous speed were being driven. 
In that connection, quite recently one of their Canadian representatives 
had watched an attempt to start, by means of a squirrel-cage motor with 
salient poles, an air compressor; at the first start they failed to get the 
machine to go into synchronism, which caused the squirre]-cage winding 
to heat a little. The second start was worse still, and after 10 or 15 
efforts the rotor was so hot that it was impossible to get the machine to 
svnehroaise, and they had to leave it until it cooled down. For all 
machines of this type his firm considered that a evlindrical rotor with a 
distributed winding gave the best results, and, as stated by Mr. Orsettich, 
the frequent need for high-speed machiies made it distinctly advisable 
to have a evlindrical rotor. They had machines of that type running up 
to 3,000 revs. por min. With regard to the wound-roior type of machine, 
the three-phase winding would certainly give a better starting torque 
than the single-phase winding, but with a suitably designed machine it 
was possible with a single-phase winding to start up air Compressors, 
centrifuxal pumps, turbine blowers, &c., and only in most exce ptional 
cases had it been found necessary to use a three-phase winding on the 
rotor, and, as the single-phase winding was the simpler, naturally 1t was 
considered an advantage. With regard to the diagram of connections 
shown in the Paper, he noticed that the exciter armature was perma 
nently connected to one winding of the rotor, which meant that at starting 
that armature would every time be subjected to what might be an ex- 
cecdingly high voltage, and he considered it better practice to disconnect 
completely the exciter armature until the machine had come practically 
up to speed. An auto-transformer starter was shown to reduce the 
voltage applied to the stator. lt was true that if the machine was de- 
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signed to run at unity power factor it would necessitate so large an air- 
gap that there would be an excessive current if the full voltage was 
switched on, but in nine cases out of ten these machines (at any rate, 
where used for industrial purposes) were designed for over-excitation for 
power factor correction, and if the machine was designed for running 
with a leading power factor of 0-8 the air-gap could be decreased suffi- 
eiently to allow for the voltage to be switched on to the stator without 
the current exceeding the normal full load of the machine. That type of 
machine would have had no difficulty whatever in complying with the 
condition set forth in the specification referred to by Mr. Orsettich, that 
the starting current was not to exceed full-load current with full voltage 
on the stator. If the machine was designed for running with power 
factor as low as cos fj — 0-7 or lower, the starting current could be kept still 
smaller, so that as far as the ordinary machine was concerned there ap- 
peared to be no need for auto-transformer starters. The above figures 
referred to machines designed with an overload capacity before falling 
out of step of at least 100 per cent., and for an ordinary machine driving 
a pump or fan that was ample margin, especially when it was remembered 
that this capacity could be increased if necessary by increasing the excita- 
tion, and that in case of a drop in the supply voltage the overload 
torque would be simply reduced in proportion to the voltage, and not as 
the square of the voltage which would be the case with the ordinary 
induction motor. The general result which he wished to convey was that 
they had found that it was not practicable to get the best results by the 
utilisation of either the standard tvpe of induction motor or the ordinary 
type of alternator, and it appeared to him that possibly the machine as 
developed by the author was not capable of giving such good results as 
could be obtained by a more specialised design. Although compelled to 
differ from the author on a number of points, they were at any rate in 
agreement. with him in thinking that the subject and the possibilities of 
these motors had been very much overlooked bv station engineers. 
There were undoubtedly a large number of cases in which the generating 

lant had reached the current-carrving capacity limit, or in which the 
eeders were loaded to the limit, where it would be an actual economy 
both in power and in capital cost to take out existing large induction 
motors and instal self-starting synchronous machines. He knew of a 
private supply station where the mains were fully loaded and where the 
engineer put down a 250 H.P. self-starting machine arranged for running 
with a power factor of 0-6 leading, and found that when that machine 
was running developing its full power the current taken from the gencra- 
jors was actually no larger than when the machine was not running. 

Dr. S. P. Smitu thought that the first part of the Paper was bv far the 

most useful. With regard to the squirrel-cage winding used for starting, 
he asked whether the author had found such a winding suitable as a 
damper, because a winding to be useful for starting with a low current 
must naturally have a fairly high resistance, whilst for damping the 
resistance should be very small. Also, would the machine shown in 
Fig. 5 of the Paper start with the field open circuited ? He rather 
thought that the effect of the winding might be also felt there. With 
regard to the author's proposed method of starting, he could not see how 
the surging troubles which were experienced with the ordinary squirrel. 
cage starting arrangement were overcome. lt seemed to him that with 
the author's method pulsations must occur, and the only way to avoid 
surging was to synchronise properly —that was to have ase parate starting 
motor and to syachronise when the machine was exactly at the right 
kpeed. If the author meant to do away with synchronising devices, 
it would be simpler to run up the machine with a starting motor having 
the same number of poles as the converter to within 1 or 2 per cent. of 
the proper speed, then gradually switch the pressure on the converter, 
and, as the author had explained, it would pull in. There would, of 
course, be small surges, but probably nothing more serious than with the 
arrangement suggested in the Paper. 
. Mr. W. E. BunNAxD asked the author what he used for a single-phase 
Job; would he recommend a commutator motor or a self-starting 
induction motor ? In either case it would be expensive and rather com- 
plicated. For small sizes he had started up on the direct-current side, 
supplying alternating current and practically using it as a repulsion 
motor, He had put the damper winding dissym retrical with the pole, 
which acted practically as the shading coil of an induction motor. He 
did not know whether such a method would be suitable for large machines, 
but had the author ever tried anything of the kind? With regard to 
hunting, he had prevented that by means of a mechanical damper, which 
was a steel dise about 5 or 6 per cent. of the weight of the rotor mounted 
on the spring of the collar and pressed up against it. 

Dr. E. RosENnERa, in a brief reply to a few of the criticisms, raid Mr. 
Whitaker had found exactly the same curves and exactly the same about 
reversing of polarity —viz., that it never reversed within 30 per cent. of 
starting current. Referring to Mr. Bosworth's remarks, he was 
certainly much morc inclined to use a separate squirrel-cage for starting 
and the ordinary winding for running. He had to confess that Mr. 
Walker was absolutely in the right about the clock diagram. Mr. 
Ursettich had complained that the Paper contained little or nothing 
about the ordinary method of starting by means of a starting motor and 
evn^hronising afterwards. He (the author) had taken it for granted that 
that was known, and had simply mentioned that for small rotary con- 
verters the usual starting was employed, while for large ones most people 
had adhered to the synchronising method. As Dr. Smith had said, it 
Was, of course, true that for a damping winding one aimed at getting as 
low resistance aa ssible, while with a starting winding a certain resis- 
tance was required, but he had found in all cases that the starting torque 
ot quite sufficient for ordinary running. He did not know a single case 
vail re converters which had passed through his hands, which were 

with very high resistance to give a good starting torque 


with comparatively low voltage, where any difficulty had occurred by 
hunting. Therefore, if one studied the matter closely one would also 
find that the actual resistance of a damping winding necd by no means 
be infinitesimal. Dr. Smith asked how surging was to be avoided if a 
rotary converter was not synchronised properly, but it was synchronised 
properly with the new method. They absolutely knew that they could 
bring up a rotary converter to a state where the voltage was nearly 
identical with the supply voltage, say, for instance, 90 per cent. of tho 
supply voltage, and the rotary converter was completely in phase with 
the supply voltage, but for quite the correct voltage of supply it would 
be slightly out of phase, but only about 10 deg. or 15 deg. Mr. Whitaker 
thought that 30 per cent. starting current did not give quite as good 
synchronising, but that depended on how the starting motor was de- 
signed. In reply to Mr. Smith, he was sorry to say that a tap-started 
rotary converter did not come up to right polarity every time, A rotary 
converter, started from tappings of, say, 30 or 20 per cent., was absolutely 
unreliable in its coming up to polarity, and whether the tield was broken 
or connected to the armature made no difference, and he believed that 
had been fully explained in the Paper. The method suggested by Dr. 
Smith of simply using a starting motor which would bring up the rotary 
converter and then switch it on to the line was not a good one. For 
starting with the squirrel.cage motor one wanted very much more than 
1 or 2 per cent. slip, and as a rule it was 10 or 20 per cent. slip. Mr. 
Burnand had asked what starting motor he would recommend for single- 
phase machines, but single-phase rotary converters were so very little 
used that he had really not had the necessity of deciding that question. 


UNIVERSITY EDUCATION IN LONDON. 


The Royal Commission which was appointed four years ago to 
consider this question, has issued its final report as a Blue. Book 
[Cd 6.717]. The principal conclusions and recommendations are of 
great interest and are summarised as follows in * The Times ” : — 

The Commissioners consider the whole organisation of the University 
fundamentally defective—(a) because of the present relations between 
the internal and external sides of the University; (b) because of the 
existing combination in the University of a large number of institutions 
differently related to it. They propose that extemal students should 
continue to be admitted to the general examinations in the United King- 
dom in all degrees except those in medicine and technology. Pupils still 
at school, however, would not be admitted, and students in constituent 
colleges or in University departments would not be admitted to these 
examinations in any faculty in which a special examination was open to 
them without the leave of the proper University authorities. The Uni- 
versity in future would consist of constituent colleges and University 
departments. The constituent colleges will be institutions either 
established by the University or existing institutions which are strong 
enough in one or more faculties to comply with the conditions for incor- 
poration, and which transfer to the University the financial and cduca- 
tional control of their work in one or more of these faculties. The 
supreme power of the University would be vested in a widely represen- 
tative court, of about 200 members, with legislative rather than executive 
powers. The Senate, consisting of 15 members, would be the executive 
body of the University. The normal portal of entrance to the University 
would be a school examination, established on the lines recommended by 
the Consultative Committee, instead of the present matriculation. ‘The 
Commissioners adopt the faculty as the natural basis of University 
organisation, and they define the constitution, powers, and duties of the 
faculties of arts, science, technology. economics, medicine and theology. 
At present there would be no faculty of laws or musie. Only those 
institutions which provide a full course for the first and higher degrees in 
one or more faculty will become constituent colleges in such faculty. In 
order to reconstitute the University on these lines an additional 
income of £99,000 would be required. Institutions not strong enough 
to be admitted as constituent. colleges or departments or unwilling to 
comply with the conditions would be admitted as recognised schools of the 
University. 


BOOKS RECEIVED. 
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(unless otherwise stated). on receipt of published pric^. adding 3d. for books published 
under 2s. and 5 per cant. for books published net. Aid 10 per znt. for abroad or for 
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A STANDARD SPECIFICATION FOR STREET 
LIGHTING. | 


In the present issue we publish the draft of a standard 
specification for street lighting drawn up by a joint 
committee of the Institution of Electrical Engineers, the 
Institution of Gas Engineers, the Institution of Municipal 
and County Engineers, and the Illuminating Engineering 
Society. Next week we shall give an account of the dis- 
cussion that followed the reading of a Paper upon this 
thorny subject before the Illuminating Engineering Society 
by Mr. A. P. Trotter. That it is a thorny subject is 
evident from the fact that, when the draft was submitted for 
approval to the councils of the various societies represented 
on the Committee, it was not adopted bv the Institution 
of Gas Engineers. 

The chief variables that enter into any scheme of strect 
lighting are the type of lamp, the height of the posts, their 


distance apart, and the candle-power of the lamps or the 


illumination produced by them. These are by no means 


all independent variables, and it becomes necessary to con- 
sider which should be specified. 
authorities are willing to consider different schemes dc- 
pendent on different illuminants, in which case very little 
need be said about the type of lamp to be used. 


It may be that the lighting 


But in 
many cases the illuminants would be decided in advance ; 
the type of lamp would then be specified, and possibly the 
height of the posts and their distances apart would be fixed. 
Here, however, we come to a region where it is difficult to 
know whether to specify these details, or whether merely to 
state the result that is desired and to leave the contractor 
to propose his own solution. In any case we very soon 
come across what appears to be the main stumbling block, 
namely, the measurement of the result produced. Is this 
to be measured in candle-power or as illumination ? There 
i$ no doubt that illumination is what is required. From the 
point of view of the public the candle-power is immaterial. 
On the other hand, it will seem to many people that the bare 
statement of the illumination required is a somewhat easy 
method of drawing up a specification, and one which leaves 
a great deal of work on the shoulders of the contractor. In 
some respects this is rather like stating that a power station 
of, say, 10.000 kw. is required and leaving all other details to 
be supplied by the tenderer. From the other point of view 
a mere statement of candle-power is an unsatisfactory sort of 
criterion, though in some respects it is a more suitable quan- 
tity to measure than illumination, because the latter is more 
liable to alteration owing to extraneous lighting. If mini- 
mum illumination is to be taken as a standard, presumably it 
would be measured when the streets are free from other forms 
of lighting, such as that from shops. From this standpoint 
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it may be better to measure candle-power and then to con- 
vert it to illumination. - 

We presume that gas engineers prefer the standard 
of candle-power to that of illumination because the polar 
curve of gas lamps is not so easily adapted to the needs of 
street lighting as that of electric lamps. Mr. Jacques ABADY, 
for example, prefers the measurement of candle-power 
at two angles, namely, 20 deg. and 50 deg. with the hori- 
zontal, as a criterion of excellence. Most people, however, 
will agree that the value at 50 deg. is comparatively unim- 
portant, for the illumination in the immediate neighbour- 
hood of the lamp is not likely to be inadequate, even with 
the most exaggerated form of lantern. Further, it is 
doubtful whether the term candle-power has any but an 
indefinite meaning except at some distance from such fit- 
tings as the dioptric lantern. Moreover, the variation of 


candle-power with the angle is often very rapid, as is evident - 


from the polar curves that have been published from time 
to time, and therefore serious errors might arise in making 
such measurements. Thus, the use of candle-power as a 
criterion has many objections. 

One verv important result of the investigation carried out 
by this Committee is that the general effect of street lighting 
upon the individual, that is whether good or bad. depends 
upon the minimum illumination obtained, and not so much 
upon the ratio of maximum to minimum as has sometimes 
been thought. Consequently it is possible to classify streets 
accordingly to minimum illumination, and this has been 
done for five classes of illumination, namelv, 0-01, 0-025, 
0-04, 0°06 and 0-10 foot-candle. In streets with still lower 
minima the measurement is to be by candle-power, as the 
minimum illumination becomes too indefinite to be deter- 
mined directly with accuracy. This is a great simplifica- 
tion, but it does not in any way guard against glare; we 
are inclined to think that this matter cannot be wholly dis- 
regarded, As to how the horizontal illumination is to be 
measured, we shall say nothing for the moment beyond 
remarking that it is a question for serious consideration to 
which we hope to return in a later issue. 

Perhaps one net result of the whole investigation is that 
there is very little that can be laid down in a standard 
specification of street lighting, as it is really only possible 
to specify the character of the lighting (that is, the minimum 
illumination and the method of measurement). The ground 
to be covered, therefore, is comparatively small, but none 
the less important. Let us hope that general agreement 
may yet be secured, and that the Institution of Gas Engineers 
may see their way to fall into line with the other societies 
interested in this important matter. 


REVIEWS. 


(Copies of the undermentioned works can be had from THe Erectrician Offices, post 
free, on reczipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or fcr foreign books.) 


Lss Conducteurs d'Électricité en Aluminium. Bv E. Dusavcey. 
(Paris, 19.2: H. Dano4 & E. Pinat.) Pp. 140. Fo. 7.5). 


When an experienced engineer can be persuaded to write on 
a Bubject familiar to him in the exercise of his profession, the 
result is usually satisfactory to the real seeker after knowledge, 
if.not to the literary stylist. The present author, who has 


designed and erected many important overhead systems, 


need not fear criticism either of his matter or style, as he 
knows his subject well and handles it with exemplary clearness. 

Any new treatise on aluminium for electrical purposes is of 
more than usual interest to-day. Overhead lines are being 
rapidly developed in this countrv, and the high price of copper 
invites competition. For underground cables, too, the 
relative advantages in many cases lean strongly to the side of 
aluminium. 

The metal now supplied for electrical purposes is wonder- 
fully pure, and does not contain more than 4 per cent. to 1 per 
cent. of foreign substances. This fact, together with the more 
recent results obtained in Europe and America, have restored 
the confidence of those engineers who had become wedded to 
the exclusive use of copper. 

The author in liis treatment of the mechanical and electrical 
properties of aluminium has given all the fundamental calcula- 
tions and physical constants necessary for designing and 
constructing transmission lines that will be safe and economical, 
and that will satisfy the regulations"of the administrative 
authorities 1n different countries. 

In the first part of the book there is much valuable informa- 
tion on the character of the metal itself. Its freedom from 
atmospheric corrosion (in which it excels copper), its density, 
melting point and modes of soldering are all discussed. This 
last question is one of the most provocative of scepticism when 
aluminium is mentioned. If certam precautions are taken, 
however, there 1s, as the author shows, no real difficulty in 
joining up two conductors either by the autogenous process for 
heavy sections or by soldering with a flux made from a simple 
recipe in the case of small wires. | 

The flexibility, elasticity and tenacity are well treated. For 
handling large conductors a certain amount of annealing during 
manufacture is necessary, which is done by careful heating. 
Conversely, the softening of the metal caused bysoldering can be 
corrected by hammering, if the joint has to stand any tensile 
stress. 

On account of its low melting point, and the diminution in 
tenacity when hot, some alarm has been felt as to the possibility 
of rupture should there be a *' flash-over " from an insulator. 
In practice the author finds that such failures are less frequent 
than with copper conductors. The reason can be appreciated 
when it is remembered that aluminium has a much higher 
specific heat and presents a greater radiating surface than 
copper. In the chapter descriptive of its electrical properties 
it is shown that the current carried by an aluminium conductor 
may be LO per cent. to 14 per cent. greater than by copper of 
equal resistance with an equal temperature rise. The usual 
figures for the relative sections and weights of the two metals 
are given, showing that the advantage (apart from the tempera- 
ture effect) hes with aluminium, when its price is not more than 
twice that of copper. 

The methods for calculating the cross-sections of conductors, 
including the variations introduced by direct or alternating 
current, temperature rise and Kelvin's Law of Economy, are 
full and explicit. 

Two chapters are devoted to the calculation and design of 
aluminium lines. The principal factors to be ascertained are 
the permissible dip, span and tension, all of which are shown 
to be dependent tpon the specific weight of the conductor, 
mean temperature, wind pressure, weight of ice coating and 
the breaking stress of the wire. The formul:e are, of course, 
identical with those for overhead lines in general, but attention 
is drawn to the modifications arising from the special properties 
of aluminium and the Government regulations for its use, 
where these exist. 

The author's methods seem to justify his claim that, by 
following them, all guesswork or “ fumbling ” with calculations 
can be avoided. | 

The section on constructive work on aluminium lines is full 
of practical interest. The author advises care in the transport 
and handling of the conductors, as aluminium can be very 
easily cut or abraded. The methods of adjusting the dip 
according to temperature, attaching the wires to the insulators, 


and making joints are practical and effective. - | ae 
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` The last two chapters embody much excellent matter on the 
use of aluminium for armoured insulated cables and for switch- 
board work. Apart from the usual comparison of advantages 
of copper and aluminium conductors for equal conductivity, 
equal heating and dielectric stress in extra-high-tension 
cables, there are many novel points. A variety of diagrams is 
given, showing the best forms of contact clips and cable ends, 
together with a fuller specification for soldering and casting 
round the junction of two conductors. 

- Illustrations are given of special profile bars for securing 
rigidity in neighbouring conductors on a switchboard when 
subjected to the severe stresses caused by overloads. 

In almost every case the tabulated results are repeated 
graphically, and the formulie are usually represented also bv 
equivalent curves. 

Altogether the book is a credit both to the author and lus 
publishers. J. R. D. 
Storage Batteries. By H. W. Morse. Ph.D. (New York, 1912: 

The Macmillan Co.) Pp. v. +266, 6s. 6d. net. 

This small volume, dealing with the theoretical aspects of the 
accumulator, is one of the best that we have had the pleasure of 
reading. It is clearly written and deals with the whole range 
of phenomena that occur in the lead cell. The student will find 
some of the chapters particularly helpful in clearing up his 
difficulties, and the book 1s distinguished from other works of 
the kind in not being merely a collection from other writers, 
for it evidently involves a good deal of information which the 
author has obtained first hand. This remark applies particu- 
larly to numerous curves showing the variations of interne! 
resistance, acid density and other quantities. 

The author deals with the accumulator both from the point 
of view of the Helmholtz equation aud the ionisation theory. 
Without wishing to dispute the correctness of the latter theory 
we have always felt that it calls for rather a large amount of 
scientific faith when applied to the accumulator. The author 
of the present work may also possibly feel this in. giving the 
figure for the concentration of lead peroxide ion in sulphuric 
acid. He remarks that this figure—namely, 10-5'— means only 
a few molecules in a volume equal to the oceans of the world, 
hut he apologises for this paucity in drawing attention to the 
fact that the unit in which a quantity is expressed mav make a 
great difference in the effect produced upon the mind. As an 
example, he mentions that there is nothing surprising about the 
statement that 10 children are born per year in a certain 
village. Yet the same fact is represented by the stetement 
that 000000031 children are born there per second. This 
illustration is quite effective: but the type of mind that insists 
upon seeing phenomena explained on mechanical lines will 
inquire whether the production of the current by an accumu- 
lator i5 correspondingly discontinuous. 

Among the few points that may be criticised we think that 
an E.M.F. more in accordance with practice might have been 
calculated than has been given by the author from the Helm- 
holtz equation. In a few respects American usage appears to 
differ from common practice in this country, as, for example, 
in the limiting values of P.D.s on discharge. Also the author 
appears to regard overcharges as unnecessary for Planté plates. 
In Fig. 54 a diagram is given illustrating the variation of watt- 
hour capacity with rate, but the areas seem to be labelled in the 
wrong order. The only misprint we have noticed is that the 
name Dolezalek is throughout wrongly spelt Dolazalek. 

A brief account is given of some of the more usual types of 
accumulator, including the Edison cell. We notice that the 
specific output for the latter does not correspond with the 
figures given for weight and capacity, and is certainly too low. 

We cordially recommend the book to our readers. 

Magneto and Electric Ignition. By W. Hinserr. (Loadon, 
1912: Whittaker & Co.) Vp. 154. 2s. net. 

Books on this subject are numerous end in general fail in 
their object, which is to teach the ordinary driver or car-user 
how the electrical part of his car works. The present book, 
is, perhaps, the best of its kind so far. It is anything but 
perfect, but the author often succeeds in putting things so that 
his intended readers will understand them. | 


The book is admirably got up and well printed. 


There are 30 pages of introductory matter, quite half of 
which 1s good, and as many more of descriptions of a few mag- 
netos. The 10 pages on gearing might well have been omitted, 
and the very useful four pages’ on “ Faults and their Remedy ” 
enlarged to take their place, especially as 12 are given to faults 
in the now nearly superseded accumulator and nearly 30 to 
battery working and coils. 

It may impress a driver, but it certainly will not help him, to 
have things explained on the electron hypothesis ; nor will he 
appreciate the electric circuit so well when explained on the 
analogy of the circulation of the blood, which he does not 
understand, instead of the analogy of water, which he more or 
less does. The author follows the well-worn track in explain- 
ing magneto and coil actions bv lines of force; which he, as 
usual, describes to the driver as the lines of iron filings on a bit 
of paper. He won’t be the last to do so probably, anv more 
than the present reviewer will be the last to be told by a 
puzzled driver " What worries me is 'ow all them filings gets 
across that air-gap without pluggin’ it up or me seeing 'em." 


C. W. S. C. 


PATENTS IN 1912. 


We give below an abstract of the thirtieth report of the 
Comptroller-General of Patents, Designs and Trade Marks, 
Mr. W. Temple Franks. 


Trend of Invention in 1912. —The motor-car and allied industries are 
responsible for the most prominent. group of inventions this vear, 
particularly if applications dealing with internal-combustion engines 
and with wheels for vehicles ae included under this category. Over 
1.200 inventions relating to internal-combustion engines were received 
during 1912, being an increase of 25 per cent. on the figures for the 
previous year. Particular attention appears to have been paid to engines 
having radial and revolving evlinders ; to carburettors and apparatus 
for supplying fuel to engines of the Diesel type : to starting apparatus ; 
and to the use of cylindrical valves. As a side issue, it is interesting to 
note that many applications were received dealing with the problem of 
converting heavy hydrocarbon oils into light oils of the nature of petrol, 
for use in these engines. Inventions relating to vehicle wheels numbered 
just under a thousand, showing a slight falling-off from last vear; the 
construction of spring wheels and the further development of detachable 
rims are the principal features of interest. The large number of appli- 
cations dealing with mud-guards to be attached to wheels is also worthy 
of note. In the motor-car trade, a noticeable feature is the attention 
paid to the light evcle-car type of vehicle. A considerable increasc 
occurred in exhaust-silencers, probably owing to the recent regulations 
forbidding the use of the cut-out. The following details also attracted 
much attention from inventors; fluid-pressure apparatus for replacing 
the ordinary toothed change-speed gearing; improvements in hfe- 
guards or obstruction-removers for motor omnibuses, and in motor-car 
hoods and door-fastenings ; and the construction of small dvnamos for 
lighting motor cars. The loss of the '' Titanic " in the early part of the 
vear was followed by à remarkable number of inventions relating to the 
g-neral problem of saving life at sea. Mechanical devices for effecting 
the speedy and safe lowering of boats from ships received considerable 
attention, as also did ship-fittings designed to be readily detached and 
used as rafts in case of emergency, and buoyant fittings for personal 
wear. Means for preventing collisions at sea attracted many inventors, 
more particularly for detecting the near presence of ice at night or in a 
fog ; while others devoted themselves to arrange ments for enabling a wire- 
less distress signal to be received even though the operator is off duty. 
In the chemical industry increased activity has been observed in con- 
nection with the synthetic production of indiarubber and the parent 
hydrocarbons, and in the manufacture of products derived from cellulose 
and its esters. The first automatic telephone exchange for public use in 
thi» country was opened at. Epsom during the vear, and now that the 
supersession of manual exchanges has become a practical question of 
future development, much inventive ingenuity is being devoted to the 
subiect, more particularly to the difficult problems of junction and trunk 
line working, and to semi-automatic aud other methods for facilitating 
the gradual introduction of automatic systems. As a result, apparently, 
of the Insurance Act there was a great increase in the number of appli- 
ances for damping and affixing adhesive stamps. Also many applica- 
tions were received dealing with machines for photographically reproduc- 
ing a large number of copies of a single design on one plate, to be used 
subsequently for printing sheets of stamps or other designs. The con- 
tinued popularity of the kinematograph is in evidence, particularly in 
the efforts that are being made to perfect the projection of pictures m 
natural colours. 

The number of applications for patents was 30,089 as against 29,353 
in 1911 and 30,388 in 1910. There were 18.853 complete and 19,825 
provisional specifications, the numbers in the two previous years being 
18,662 and 19,524 and 19,105 and 20,768. The patente sealed were 
15,814 as against 17,164 and 10,269 in the two previous years. There 
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were 43,015 applications for designs, of which 42,077 were registered, 
and 10,014 applications for trade marks, of which 4,942 were registered. 
The numbers in 1911 and 1910 were 43,057, 41,581 and 32,745, 32,212 
and 9,743, 4,868 and 10,623, 5,722. The receipts from Patents Fees 


were £293,529, as compared with £283,204 in 1911, an increase of 


£10,325 ; from Designs Fees £7,891, as compared with £7,450, an increase 
of £441 ; and from Trade Marks Fees £19,359, as com pared with £15,990, 
an increase of £3,369. The receipts from the sale of Patent Office 
publications (which are paid over to the Stationery Office) were £12,688, 
as compared with £13,067, a decrease of £379. The total receipts were 
£333,467, as compared with £319,711, an increase of £13,756. The 
total expenditure on behalf of the office was £201,840, as compared with 
£204,980, a decrease of £3,140. The surplus of receipts over expenditure 
was £131,627, as compared with £114,731, an increase of £16,896. The 


total number of persons employed in the office increased during the vear 


from 679 to 685. The south block of the new buildings facing Furnival- 
street was occupied by the staff at the beginning of the vear. One 
further block, with frontage on 'l'ook's-court, remains to be built. The 
whole cost of the site and new buildings is estimated at £179,000, of 
which amount £7,560 was spent upon the building during 1912. The 
number of readers who made use of the library was 159,744. as compared 
with 155,091 in 1911, the largest number in any one vear since the 
opening of the library. The number of volumes added to the library 
was 7,061, of which 1,295 were volumes of patent specifications or patent 
journals, and 211 were trade catalogues. The remaining 5,555 volumes 
were scientific. text-books or periodicals, 4,157 being obtained bv 
purchase and 1,398 by gift or exchange. The number of works in the 
library at the end of the vear was 47,050, and the approximate number of 
volumes (exclusive of duplicates) was 143.000. 

The new “ relative "shelf classification of the library has been extended 
from FG Astronomy to FR Horology, and from VY Botany to X Local 
Geology. Four sections of the library series have been published. The 
consolidation of the printed author catalogues of the library was com- 
pleted in 1912. The supplement for 1912 is now in the press, and future 
supplements will be printed quarterly. During the vear 269,073 patent 
specifications, 9,620 abridgment volumes, 51.718. illustrated official 
Journals, and 33,647 trade mark journals were sold, as compared with 
270,995, 11,699, 52,390 and 35,979 respectively in. 1911. "The deposit 
accounts increased from 408 to 451. Of the depositors, 37 live in 
London, 138 in other parts of the United Kingdom and 276 abroad. 
The number of specifications of expired. patents reprinted at the cost cf 
the office under the arrangement recommended by the departmental 
committee of 1900 was 749, and the net cost was about £950. In 
addition to these, 3,291 specifications were reprinted for official purposes, 


PATENTS. 

The sum received from renewal fees was £178,206, as compared with 
£160,381 in 1911, an increase of £8.825 ; but there was a decrease of 
£90 in the amount received for sealing fees. The applications accom- 
panied by provisional specifications rose from 19,524 in 1911 to 19,825, 
an increase of 301, or 1-5 per cent., and those accompanied by complete 
specifications from 9,829 to 10,264, an increase of 435, or 4:4 per cent., 
and far the highest number on record for any one vear. The total 
number of applications rose from 29.353 to 30.089, an increase of 736, or 
25 percent. The complete specifications filed on previous provisionals 
fell from 8,833 to 8,589, a decrease of 244, or 2-8 per cent. The total 
number of complete specifications received was thus 18,853, as compared 
with 18.662 in the previous vear, an increase of 191, or l percent. It will 
be seen that while the total number of applications filed has remained 
fairly constant during the last 10 years, the tendency to file a complete 
rather than a provisional specification upon. application becomes more 
marked every vear, the proportion of complete to provisional specifica- 
tions filed on application being now nearly 52 per cent., as compared with 
48 per cent. in 1907, and 30 per cent. in 1903. The total number of 
specifications (provisional and complete) received was 38,678, as compared 
With 35,186, an increase of 492, or 1-3 per cent. The largest number of 
applications made on any one day was 159 (on April 4th) and the 
smallest 48 (on August 17th). The applications received from women 
Inventors numbered 636, as compared with 598 in 191]. There were 
L551 applications made by way of communication from abroad, of 
which 835 came from the United States of America, 418 from Germany, 
31 from France, 29 from Canada, 24 from India, 22 from Switzerland, 
and 20 from Belgium. The number of applications made in this country 
under the provisions of the International Convention for the Protection 
of Industrial Property by the various States of the Union was 3.272, an 
Vrease of 268 as compared with 1911. The number of appications 
pst-dated. in consequence of disconformity between the complete and 
provisional specification was 269, and the number of applications for 
potents of addition NSÓ, as compared with 301 and 770 respectively in 
191. The number of cases in which complete specifications were filed 
N respect of cognate provisional specifications was $75, as compared 
with 466,— Typical specimens were furnished in connection with applica- 
Hons for chemical inventions in Z0 cases, 219 sample bottles and 347 
dved or printed specimens being filed. Of the complete specifications 
filed upon applications made in the year 1911, 1,188 were reported as 
wholly anticipated, 10,193 was partly anticipated, and 5,294 as not 
anticipated. Of. those anticipated, 10,295 were amended without. a 
hearing taking place, and 677 after a hearing and decision. In 302 
Cas a reference to a previous specification was inserted, There was an 
Inerease in the number of applications received in 1912, as compared 
With those received in 1911, from all parts of the United Kingdom exce pt 
the Isle of Man, and also a small increase in those received from Canada, 
Eia and the West Indies. On the other hand, there was a considerable 
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decrease in the numbers received from the Australian Commonwealth, 
New Zealand and the South African Union. As regards foreign countries, 
there was an increase in the number of applications received from 
Austria, Brazil, China, Denmark, Holland, Japan, Norway, Roumania, 
Switzerland and the United States, and adecrea:e in those from Belgium, 
France, Germany, Hungary, Russia and Sweden. Qut of 13.516 patents 
sealed upon the applications made in the vear 1899, 509, or 3-7 per cent., 
were maintained for the full period of 14 years. The total number of 
paients which expired in 1912 was 15.492, and the total number of new 
paten’s sealed 15.814. ‘Thus the number of patents in force was in- 
creased during the year by 322.) The number cf applications made for 
the restoration of patents which hed lapsed in consequence of the non- 
payment of renewal fees was 42, of which 2 were subsequently with- 
drawn and 13 are still pending. In each of the remaining 27 cases the 
patent wasrestored. Uncertke provisions of section 26, which empowers 
the Comptroller to revoke a patent upon application made within two 
vears fiom the date of the patent by any person who would have been 
entitled to oppose its grant, there were 10 applications relating to 8 
patents, In 4 ca es the patent was revoked (in 3 of these by consent), 
and in l an order was made requiring an amendment of the patentee’s 
specification, One application was dismissed. I withdrawn, and ] case 
has not vet been decided. The number of applications made for the 
revocation of patents worked exclusively or mainly outside the United 
Kingdom was 3. In Lof these cases the patent was revoked (by consent), 
and in l the application for revocation was withdrawn, and the remaining 
case is still pending. i 

During the last 10 vears the number of hearings upon oppositions to 
the grant of patents was 1,282, and the number of appeals to the Law 
Officer in these oppositions 259, of which 53 were withdrawn or abandoned 
and 16 are still outstanding, while in 3 cases the application for the 
patent was abandoned. "Ihe number of appeals heard by the Law 
Officer in these cases was therefore 187. In 117 of these appeals the 
decision of the Comptroller was supperted, in 44 varied and in 26 reversed, 
During the same period the number of hearings upon oppositions to 
amendments in specifications was 8h. and the number of appeals 29, of 
which 10 were withdrawn. In one case the application for amendment 
was subsequently abandoned, and in the 18 appeals which were heard by 
the Law Officer, the decision of the Comptroller was supported in 13 
cases, varied in 3 and reversed in 2. There were 1,276 hearings during 
the same decade under sec. 73 of the Act of 1107 and the correspond. 
ing provisions of the earlier Patent Acts, and 36 appeals, of which 7 were 
withdrawn. In 24 cases the decision of the Comptroller was supported, 
in l it was reversed, and 2 cases were referred back to the Comptroller. 
The remaining 2 appeals are outstanding. Five petitions, 2 relating to 
patents of the vear 1898 and 3 to patents of the vear 1899, were lodged 
during 1912. Of these, 3 were abandoned and the 2 remaining cases are 
still undecided. In the 2 cases mentioned in the last report as being 
then undecided the petitions were abandor ed. 

There ate now 3 patents in force which have been prolonged bevend 
the normal period of 14 vears. One of these is 11.575 of 1897 issued to 
Sir O. Lodge which has been prolonged to 19018. The names of 12 
patent agents were added to the register during the year, the total 
number on the register on December 31st being 272. 

The series of cla:sified abridgmcnts for the period 1905-8 has been 
completed by the publicat on during the vearof the remaining 17 volumes, 
There is now a series of 146 volumes for each of nine consecutive periods, 
extending from 1855 to 1808, making altogether 1:314. volumes. The 
new series, in 271 volumes, covering the period 1900-15, has been advanced 
by the publication of 559 separate sheets (S944 pages), making, with the 
previous year's issue, 1,059 sheets. ‘These are distributed among 252 
of the 271 classes, the remainder not having vet accumulated sufficient 
material to fill a complete sheet. The sheets are issued, singly as printed, 
to subscribers, on payment of two shillings for each class. and it is found 
that an increasing number of persons take advantage of these terms, the 
total number of subscriptions received up to the erd of the vear being 
2.2342. A consolidated subject index for the peried of 50. vears, 1861- 
1910, has been in preparation, and will be issued, class by class, in 271 
volumes, corresponding to the new seris of classified abridgments, 
during the present and succeeding years. "This index will be in accord- 
ance with the classification adopted in the examiners’ files; end will 
enable any person to make a search over the whole period covered by the 
official search, the iuvestigation being completed up to date by means of 
the subsequent annual, qua terly and monthly subject indexes. 


DESIGNS, 

The number of dcsigas applied for during the vear was 41.551, exclusive 
of 1.464 sets of designs, as compared with 41,539 single designs and 1,518 
sets in 1911. The term “set " includes anv number of articles crdinarily 
on sale tog« ther, irrespective of the varieties of the size or arrangement 
i1 which the particular desizm may be shown on cach separate article. 
The number of designs refused registration, on account of their similarity 
to designs already registered, was 614. During the vear, 1,761 applica- 
tions for registration of designs (iacludinz the above-mentioned 614) were 
objected to by the Comptroller. The oblections, other than these on 
account of similarity to designs already registered, were chiefly on 
account of want of subject matter or want ef substantial novelty. The 
applicants in 775 cases acquiesced in the objections raised by the 
Comptroller without applying for a hearing, and 348 applications were 
allowed after correspondence to proceed. In the remaining 638 cases 
the applicants were accorded hearings, with the result that 81 applications 
were accepted without alteration, 164 were refused, 382 were accepted 
subject to modification, and 1 application is still under. considerat’on. 
There were 9 appeals from the Comptroller’s refusal; jin 7 cases the 
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appeals were dismissed, in 1 the appeal was allowed, and 1 is still under 
consideration. The number of applications made for the cancellation of 
registration on the ground that the design was used for manufacture 
exclusively or mainly outside the United Kingdom was 2; in 1 case the 
registration was cancelled and the other application was dismissed. 
There were 36 applications by registered proprietors to cancel their 
registrations under Designs Rule 53. The number of designs of which 
the copyright was extended for a second period of five vears was 1,274, 
as compared with 1.041 in 1911, and the number of which the copyright 
was extended for a third period of five years was 156, 


TRADE MARKS. 


The number of applications made in 1912 for the registration of trade 
marks (including 108 applications made to the Cutlers’ Company of 
Sheffield) was 10,014, as compared with 9,743 in 1911. The receipts from 
various sources on account of trade marks amounted to £19,358. 19s. &d., 
including a sum of £4,392. 6s. for renewal fees and a sum of £1,750 in 
respect of fees for the continuance for quotation of marks in the collection 
of refused marks in the Cotton Classes, under the Trade Marks Rules, 
1912, By an arrangement sanctioned bv the Treasury, the Cutlers? 
Company retain the whole of the fecs received by them in any one 
year (ending June 30) up to £400, together with one-half of the fees 
above that amount. For the year ending June 30, 1912, the fees 
received by the Cutlers’ Company amounted to £353. 15s. During the 
vear 5.476 trade marks were advertised and 4,942 registered. There 
were 3,524 hearings under sec. 53 of the Act. The notices of opposition 
to the registration of trade marks under sec. 14 of the Act numbered 205 
and 32 cases were heard. There were 5 appeals to the Court. In 1 
case the Comptroller's decision was upheld, in 1 case reversed, and 2 
appeals were withdrawn; the other case has not vet been determined. 
Of the 3 appeals not determined in 1911, in 2 cases the Comptroller's 
decision was upheld and in the other the application was withdrawn. 
There were 5 appeals to the Court and 36 to the Board of Trade from the 
decision of the Comptroller under sec. 12 of the Act. Of the appeals to 
the Court, the Comptroller's decision was reversed in 1 case, and the others 
have not vet becn determined. Of those to the Board of ‘Trade, 28 have 
been determined, 15 being allowed and 13 dismissed; 1 has been with- 
drawn, 6 are awaiting decision and | has not vet been heard. There were 
48 special applications made under scc. 9, sub-section 5, of the Act. Of 
these, 34 were reported to the Board, who authorised the advertisement 
of 4 applications ; refused 4; and referred 2 to the Court, both of which 
were subsequently withdrawn. "Three applications were withdrawn after 
being re ported to the Board, and the remaining 21] are under consideration. 
Of the other 14 applications, 6 were dec med to be withdrawn under Rule 
38 owing to the failure of the applicants to state a case, 4 were withdrawn, 
] was altered to an ordinary application, and 3 are still pending. There 
were 2 applications for special trade marks under sec. 62. Of these, I 
was withdrawn and the other is under the consideration of the Board of 
Trade. Of previous applications under this section, 4 were accepted 
and 3 refused by the Board of Trade during the past vear. 

(GENERAL. 

The International Association for the Protection of Industrial Property 
held their 16th Annual Congress in London during the year under the 
presidency of the Right Hon. Lord Alverstone, G.C.M.G..— The meetings, 
which the Comptroller attended officially as a representative of the 
Board of Trade, extended from June 3rd to 8th. The proceedings 
were opened with an address by Lord Justice Fleteher Moulton, and 
numerous Papers, bearing on questions which come under consideration 


at the meetings of the States belonging to the International Convention, 
were read and discussed. 
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INTRODUCTION TO DISCUSSION ON ELECTRIC 
HEATING AND COOKING.* 


BY T. ROLES, 


Summary.—The demand for electric heating and cooking is discussed, 
and some particulars of the experience at Bradford are given. The 
influence of tariff on the demand is considered, and finally electric heaters 
and cookers are discussed in some detail. 


Progress in the manufacture and use of electric heating and cooking 
apparatus has been principally due to three causes, viz. :— 

1. The reductions which have been made in the prices at which 
the apparatus is sold ; : 

2. The reduction in the prices charged for electricity used for such 
purposes; and 

3. The more active steps which have been taken to make public 
the advantages of the use of electricity and to push its sale. 

Managers of electricity supply stations recognised that it was 
better to sell energy at a low price rather than leave the mains idle. 
Generating plant has decreased in price and increased in efficiency, 
so that the costs of generation have been reduced. The develop- 
ments in the applications ot electricity for power purposes have over- 


shadowed the question of the use of electricity for heating and 
cooking. 
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* Discussion held at Lecds and Sheffield. Abstract. 


In other areas where few, if any, manufacturing industries are in 


existence, the local electrical engineers have perforce had to turn to 
business and domestic premises as the only outlets for increased 
output. In one of these areas—viz., the metropolitan borough of 
St. Marvlebone—an average of over 150 kw. of electric heating and 
cooking apparatus is being installed per month, and nearly 200 
complete electric-cooking outfits are on hire bv consumers from the 
supply undertaking. This has been accomplished in the face of very 
keen competition on the part of the large company supplving gas in 
the borough. This instance will doubtless be regarded by many as an 
exceptional one. by reason of the fact that the area in question is 
populated bv à large number of wealthy people, who can afford to 
adopt electric heating and cooking merely as a new fad. 

The author can unhesitatingly state. from actual experience, that 
there is a demand for electric heating and cooking in manufacturing 
districts, and it is his belief that this demand will grow rapidlv, with 
the result that in a few vears time electric heating and cooking will 
to a greater or lesser extent. become an everyday practice in the 
majority of houses having electric-lighting installations, and that 
eventually electricity will be far more popular than gas for these 
purposes. 

Heavy cooking peaks and a bad load factor are apprehended by 
some engineers, but they have not sufficiently considered diversity 
factor. The public, regarded as a whole, take their meals at widely 
varving times, and some have hot meals on one day and some on 
another, the amount of current taken for cooking thus varying 
accordinglv. "The invariable experience of those engineers who havo 
energeticelly tackled the heating and cooking problem—although it 
must be edmitted that they have vet hardly touched the fringe of the 
load which can be expected—is that they have not been troub'ed by 
excessive peak loads, but have benefited by a general increase in 
output and load factor. The Bradford experience has, however, 
very clearly proved that electricit v for heating and cooking purposes 
is likely to fill a long-felt want of the public, and that with apparatus 
sold at reasonable prices and current supplied at cheap rates it Will 
become extremely popular in this connection. Up to December 31st 
last the total capacity of the heating and cooking apparatus which 
wes known to have been connected to the Bradford Corporation 
mains exceeded 1.000 kw. Included in this figure are the following 
appliances which have been notitied as having been connected by 
consumers who have adopted the special domestic rate: 251 redia- 
tors, 138 irons, 27 kettles, 25 cooking ovens, 12 hot plates, and other 
small utensils, such as shaving pots, milk and egg boilers, toasters, 
&c. A very considerable number of the connections, however, are 
only represented in the department's books as plugs, and when 
apparatus is purchased for attachment to these in the majority of 
cases no formal notification is made, and no doubt there is plenty 
of other apparatus connected to the Bradford mains not included 
in these figures. 

The number of cooking outfits connected might have been very 
considerably increased had the e'ectricity department instituted a 
scheme for hiring out such apparatus at reasonable rates. The 
majority of cooking outfits on the market have until recently, how- 
ever, for reasons to be explained later, not been found altogether 
suitable for use in the Bradford district, and, in addition. electric 
cookers generally have been in a state of continual development, so 
that a cooker which has represented the latest practice in one year has 
been practically obsolete the next. Under these circumstances it 
has not been considered desirable to incur any considerable outlay 
on the purchase of ovens for hire purposes. In all probability a 
hiring scheme will soon be inaugurated, and a considerab!e number 
of consumers have expressed a desire to give electric cooking a trial 
immediately such a scheme is put into operation. The growth of the 
load emongst the private-house consumers in Bradford, which un- 
doubtedly has been largely due to the adoption of electric heating 
and cooking, has not been obtained as the result of à determined 
publicity campaign or by energetic canvessing. The time of the 
staff engaged on the work of obtaining new consumers has been 
almost wholly occupied in connection with new power supplies, and, 
in addition to this, an agreement with the Corporation gas depart- 
ment debars the electricity department from canvassing for new 
consumers on the route of mains already laid. The increase 
in the heating and cooking output has, therefore, been almost solely 
the result of the special charge of 15 per cent. per annum (33. in 
the £) on the net ratable value of the premises, plus 3d. per unit for 
all current consumed, as registered by meter (which latter is provided 
free of rental charge), and of recommendations made by consumers 
to their friends after personal experience of the use of electric heating 
and cooking apparatus. l 

The author would here state that in his opinion, which is bopne out 
hy his own experience and that of a number of other supply enginecrs 
who have been developing heating and cooking loads, no great head- 
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wav in this direction will be made by any supply undertaking working 
in zn orca where gas is supplied at 3s. per 1,000 cubic ft. or under, 
unless electrical! energy for such purposes is supplied at a price not 
exceeding $d. per unit. 

It must be fairly obvious that the lower the price charged for 
current the higher will be the load factor of the supply. This hss 
heen proved to he the case in connection with lighting and power 
supplies. When high rates for lighting were in vogue electric lamps 
were only used in prominent positions and for short periods. gas 
generally being employed for the illumination of dark passages and 
underground rooms where lights were required all day. Similarly 
with power supply, at first only motors for intermittent usc, such v5 
for operating cranes end lifts. were connected ; but, with the reduc- 
tions made from time to time in the charges for current, motors were 
installed for more continuous use—e.g., the driving of machinery in 
engineering workshops. Textile mills, having exceptionally h'gh losds 
have only recently found it advantageous to take è public supply. end 
only then in cases where what is regarded as extremely low retes ere 
offered. Such low retes, however, in proportion to the load factor. 
are in reality little or no lower than the apparently higher rates 
ch*rged to less continuous users, and often more profit is obtained 
from such supplies than is derived from the supplies to intermittent 
users who pay twoorthree times as much per unit forelectrics! energy. 

The question of load feector is not of such great imporisnce when 
dealing with cooking loads as when applied to heating loads. Leaving 
out exceptional esses, such as hotels and restaurants, it stends to 
reson thst evoking loads must be intermittent, and a low teri? can 
only be justified by reason of their great diversity fector. Heating 
lo»ds, however, follow the rule previously referred. to, as radiators 
end convectors will only be used for occasional purposes wacre a high 
toriff is imposed, but with the reduction of the tariff they will become 
more and more popular for ell-day heating. 

Heving now submitted thet there is è field for electric heating end 
cooking, and the conditions under which this field mov be developed, 
the author, in order that this discussion may embrace es mony 
features relating to the question as possible, and so give ampte scope 
for spezkers engaged in ell branches of the industry to teke port. 
proposes to touch upon types of apparatus which lave bi en 2nd are 
eto present in use for electric heating end cooking, mentioning 
edvanteges or defects which have been found by experience in their 
use or application. 


Electric Heating. —Heaters have in the past. in the great majority 
of cases, been selected by reason of their appearance heving proved 
ettraetive to the purchaser, rather than from the point of view of 
obtaining the best resuits. Should the heater only be required for 
intermittent use or to provide warmth immediately, è radietor 
should be installed. Hy however, it is desired to warm the whole of 
an apartment inthe shor.est possible time and to maintain the wernt h 
afterwards, a convector will be found most suitable. — As an illustre- 
tion cf the use of è redietor, one may t» ke the cose of a room which 
is not in general use. but which may at any time b» required for a 
short period. The radiator cen be switched on and warmth imime- 
diately obtained by those sitting in its ravs, without the expense 
entailed in heating up the whole of the air contained in the apartment. 
Again, many people object to sleeping in à heated atmosphere. 2nd 
vet appreciate warmth when dressing or undressing. If a radiator 
is installed these opera.:ons can be carried out with comfort. when 
standing in front of a radiator, although the temperature of the air 
throughout the room mz2vy be uncomfortably low. A rediator, again, 
is more desirable than a convector where heat is required to emenate 
from a fireplace ; its cheerful glow conduces to a feeling of comfort, 
and there is less risk of a considerable number of the heat units 
passing up the eh'mnev. Electric heating has in the past been 
exposed to a great deal of ridicule by reason of the fact that a small 
radiator, usually one of four amps consuming 1 unit per hour, was 
often installed to provide heat to a room of considerable dimenstons. 
It has been found hv the cuthor that to obtain satisfeetory hosting 
the consumption of the heater should not be less then 1 wett per 
cube foot of the s pe rt mont to be heated. In apiri ments where there 
are a number of doors or windows, or the door is being ceontinuz!ly 
left open, it is cdviseb'e thet the consumption in proportion to the 
cub esl ea pet v of the room should be greeter. Undoubted reesons 
for such smal] heaters heving been used in the pest have been, firstly. 
the hgh price at wh'ch current hes been supplied, and, secondly. 
the cost of the heaters them-elves. Now thet current is obtainable 
at dd. per unit, and choaper des gns of radiators end convectors have 
leen evolved, it is quite common for 2 and 3-unit heaters to be 
inste "led, with the result that satisfactory heating effects are obtained. 

Phe pioneer of the use of the luminous rzdietor wes Mr. H. J. 
Dowsing. This type of radiator is as efficient 23 any on the m'rket. 
and it is advise h'e that this form or some modification thereof should 
always be used when luminous radiators are adopted, 
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The air should he zllowed to have as free access as possihle to the 
heater, in order to reduce the temperature of its paris, and in the case 
of radiators the body should be designed so that there is as little 
obstruction ws posible to the rays of heat g ven out by the elements. 

There are mony luminous rediators on the market which do not. 
comply with the bove conditions, although were few more shillings 
expended on their mainufecture they might be classed with the most 
eficient heaters made. The additional cost in which the customer 
would be involved would be more then compensated for by the longer 
life whieh would be obtained from the lamps 2nd their holders. 

When the hesting elements are composed of wire 01 tire-clay or 
porcelain bers, the section and shape of the suppor ing bers must bo 
carefully considered, in order to obviate the Loss of ^ gre st portion of 
the useful rediant heat. The type of radiator knowa as the Ferranti 
fire is very efficient. 

Meny of the convectors constructed on the lines of those known as 
the Eclipse and the Prometheus types ere made with insufficient air 
infets, end the outlets gre often considerably baftled. This causes 
overheating of the elements and contacts, and tends to reduce the 
efficiency of the heater. 

A simple and effective form of conveetor is that known as the 
G.E.C. tube heater, in which radiator lamps are fitted inside metal 
tubes of about twice the lamp's dio meter. 

The Eleetrovl heater, manufactured. by Messrs. Purcell & Nobbs, 
is in appearance very much like a steem or hot-water redietor, Erch 
of the various sections contains 2 resistance wire, Which is immersed 
in oil with which the heater is filled. 

Radio-convectors heve during the pest. few vears become verv 
popular. These usuetly consist of a four-lght luminous relietor et 
the beck of which ere arranged a number of coils form pg a con- 
veetor, An entirely. luminous radiator of the cepecity of the 
ordinary redio-conveetor would be cumbersome, end ? single con- 
veetor would not provide the cheerful glow and the imm di. te useful 
hest which is obteted from the luminous portion of s recdio-con- 
veetor, By combining the two forms of heaters à very sot sfoctory 
result is obte imed. 
| When utilising electricity for heating purposes it shovld alwevs be 
borne in mind that in the majority of cases the actuel amount of heat 
given out by electrical apparatus is less than thet whieh can be 
obteined from the direet combustion of coal or from à ges hector, and 
thet generelly speaking the electrie heater can only compete with 
such other forms of heaters by reason of its adapt vbilbty. and the facet 
that the whole of the heat units given off by it ean be efficiently 
utilised. In preparing schemes for electr e heating, therefore. it is 
most desirable thet the whole of the cond tions should be thoroughly 
studied and the heat epplicd in the most. suiteb’® monner. and 
positions. 


Electric Cooking.~ The eleetrie cooking outtits wineh have been 
placed on the market from the time when clectricity first became a 
precticable agent for cooking purposes have var ed very considerably 
in type. In the early forms of cooking apperetus ceveh utensil was 
usually separately heated by means of elements embedded in enamel 
attached to the under side of the vessel. Current wes conveyed to 
e*ch utensil separately by means of a flexib!e connection and plug. 
Difficulty is experienced in cleaning such utensils, as weter finds its 
way through the covering of the flexible or into the specie! connector 
to which the flexible is attached. With the reduction in the price 
of electricity for cooking purposes the question of efficicney became 
a lesser imporlant metter. and it was realised that. to obtain the 
favour of the public, similar vessels must be used for electric eooking 
to those emploved for performing cooking operations on eol fires 
or gas stoves. 

One of the first firms to make à serious attempt to put a practical 
cooking outfit on the market at a reasonable price wes the Berry 
Construction Co, whose " Prieity " cooker) hes hyl a very 
considerable sale, and is well known throughout the country. With 
this outfit à Joint can be roasted while vegetables ere boing boiled on 
the hot plate situated at the side of the oven, and also on the top side 
of the hot plate. which is used for heating the oven from tho top. A 
plug connection is also provided in the case to which may be att ched 
on additional hot plate should one be required. The oven supplied 
is unlagged, the well-known fact that a bright metal surface will not 
radiate heat to any extent being taken advantage of to prevent loss 
of heat from the even's outside surfaces, which are of tinned iron 
kept bright-by polishing. with whiting. Very. satisfactory results 
have been obtained from the ure of this outtit, but it bes been found 
by experience to heave a number of disadvantages, chiefly connected 
with plugs and flexible. The majority of manufacturers, however, 
cannot be said to hive vet settled down to what may be regarded 
ws stonderd lines, es they do not seem to have sufficiently studied 
the requirements of the various classes of people for whivh thev have 
to cater. Meny heve evidently been trusting to the novelty of 
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electrical apparatus, which would cook certain foods under certain 
conditions, in order to effect sales, and have not got down to the 
practical points which must be embodied in every cooker which is to 
be generally successful. The varying requirements of different parts 
of the country have also not been realised. The earliest field in 
whi h electric cooking was adopted to any extent was, as might be 
expected, the London district, where a very considerable proportion 
of the population lives in flats and had become accustomed to the use 
of gas stoves, which were installed as being considerably more con- 
venient and taking up less space than a cos! range. The labour 
entailed in conveving coal to the flats on the first and higher floors 
had also led to coal being used to as small an extent as possible in 
such buildings. Most electric stoves, therefore, appear to have been 
designed to suit London conditions, and the ovens made sufliciently 
large to cook a small joint end pastry. These stoves proved unszstis- 
factory in Bradford, where a bottom heat is required for baking bread. 
When discussing this subject with a south country supply engineer, 
the author was informed that electrice stoves with bottom heat had 
been sent out by him, but returned by the consumers, as they stated 
that the food cooked in them was invariably burnt at the bottom. It 
is, therefore, very clearly necessary for manufacturers carefully to 
study the needs of various parts of the country before sending out 
apparatus, as otherwise such apparatus may obtain a very bad name 
in one district although proving most satisfactory in another. The 
following adaitional recommendations in respect to electric cookers 
are also made as a result of experience obtained :— 

The ovens should be provided with 2t least three separate sets 
of heating elements, so controlled that not less than three regulations 
are provided. It is advisable that -the capacity of the heating 
elements shou'd be such that two sets are capable of mainteining 
sufficient heat for all ordinary baking operations. The advantage 
of this arrengement is that the oven can be quickly brought up to 
full heat by the use of all three elements, and that in the event of the 
failure of one of them the remaining two would provide sufficient 
heat to complete the operations in hand without spoiling the food. 
There is a considerable difference of opinion both among m»nufac- 
turers and users ès to whether it is better to operate the elements at a 
red or a black heat. Speaking generally, there is little doubt that the 
life of elements when used regularly at red heat will be considerably 
less than if run at a lower current-density. For the cooking of meat 
radiant heat has the advantage that a roasting effect can be obtained 
similar to that which is produced when meat is cooked on a spit in 
front of a bright coal fire. In the baking of bread, cakes and pastry, 
however, radiant heat has, in the author's experience, been a disad- 
vantage, as this class of food is often scorched, if not badly burned, 
at the sides nearest the elements, unless it is turned a considerable 
number of times during baking operations. It would appear an 
advantage if ovens were construeted so that a glowing type of unit 
can be used for the cooking of meat, and controlled by a series- 
parallel arrangement so that the heat in each individual element 
can be reduced when bread or pastry is being baked. 

The switches and fuses should preferably be mounted on a board, 
and not on the cooker itself, as in the latter event they may become 
damaged or earthed by water being spilled over them through 
accident or a vessel boiling over. 

On the same board should be mounted à main double-pole switch, 
so connected that it can be used entirely to cut off the supply of the 
cooker, sub-switches and fuses. A pilot lamp should also be mounted 
on this board,-unless onc is fitted on the stove itself. In any event, 
the pilot lamp should be separately fused. 

The majority of cookers are not supplied with separately fused 
units, owing to the additional expense involved. The author, how- 
ever, can testify to the fact that separate fusing of the heating units 
is well worth the extra expense. 


Cooking Utensils.—Unless the bottom ot the utensil bears evenly 
througbout the whole of its area on the surface of the hot plate. 
points of excessive local heating occur at the places where the vessel 
touches the plate. In the case of milk, gravies and similar thick 
liquids, the convective action is so slow thet the heat cannot be 
transmitted from the bottom of the vessel sufficiently rapialy to 
prevent an excessive rise in temperature, with the result that burning 
takes place. These facts should be borne in mind when choosing 
utensils for use on hot plates. Porcelain vessels have usually à very 
uneven bottom surface, and, owing to the low relative value of 
porcelain as à conductor of heat, are very apt to burn food cooked 
m them when stood on hot plates. 

The thin stamped metal utensils which are so generally supplied 
with cooking outfits have also been found sadly wanting, although 
less unsatisfactory than those made of porcelain. 

The best results are obtainable with stiffly constructed vessels, such 
as those made of cast iron or cast aluminium, having machine-ground 
or turned bottom surfaces of fair thickness. Excellent contact is made 
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by such vessels with the turned surface of the hot plate, which con. 
tact, owing to the vessel’s rigid construction, is not broken by buck- 
ling. Inaddition to this, due to the thickness of the metal in the base 
of the utensil, the heat, even if absorbed unequally over its under 
surface, is equalised by the rapid conduction which takes place in the 
metal itself before reaching the surface exposed to the liquid. Not 
only does the use of such utensils tend to prevent the burning of food, 
but the heating is more rapid, and therefore more efficient. The fol. 
lowing experiment, made by one of the author's assistants, amply 
confirms this statement :— 

Two vessels were selected, each having a diameter at the base of 
7 in. and a capacity of 5 pints, one being made of cast aluminium, 
the other of block tin with a thin copper bottom. A pint of cold 
water was poured into each, and each in turn was stood on a Ferranti 
hot plate of 700 watts capacity. As a result of three tests taken on 


each vessel the times taken to bring the pint of water to boiling point 
were as follows :— 


Average time with aluminium vessel............ 52 minutes. 


copper eese 13:0 T 


Enamelled iron utensils have been found very unsuitable for use 
with hot plates, 
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DISCUSSION, 


Mr. W. N. Y. Kixe said that the first, and often the only, question 
asked by the man who had already appreciated the many advantages of 
electricity for lighting purposes, and who was desirous of extending ita 
use as far as practicable to cooking and heating, is “ What will the cost 
be?” He gave an example of lighting, heating and cooking costs in a 
nine-roomed house, with three adult persons and four children (equiva- 
lent. say, to five adults), which was as follows :- - 


Annual costs, 
]l. Electricity (lighting only), 137 units at 4d. per 
nd dec" £2 5 


Meter TEOM TTE 0 6 0 
£12? 1] 8 
2. Gas (one hight, one ring, one copper for laundry)... £2 1 1l 
METTENU wits tenetsavtcemesnesetuss vena EENES 0 6 0 
2 711 

3. Coal (cooking range and house warming). 8 tons 
per auinüm, at £I per tol ueeceesosexe osx versa esee fs 0 0 
Total, 1, 2 and 3 -Asdeloesteeuieate eee ess £12 19 7 


He had come to the conclusion, after reading Papers by practical men on 
the subject under discussion, that to substitute electricity for Nos. 2 and 3 
5.321 units would be consumed per annum, made up as follows :— 


Cooking range, 6 units per dav average sesser . 2.184 units 
Warming house, radiators, irons, &C, LLL 3,000 ,, 
With lighting units as above 


———MM — 137, 


—— — 


5,321 units 
the water necessary for washing purposes, baths, &c., being heated by 


coal. Working on that basis, the cost of the " Norwich " system, as 
applied at Bradford, would be :— 
15 per cent. of, sav, £25 rateable value .................. £315 0 , 
5.32] units at 0-5d. per unit ..... sese 11 1 8 
Mlectric apparatus : hire, or interest and repairs...... 2.0 0 
l ton coal for boiling water, KC. ssessssssssesnsesersrseroe 1 0 0 
WOU al pep dss a EES £17 16 8 


The figures clearly indicated that a saving of £4. 16s. 8d. per annum must 
be effected, sav, in labour, saving in weight of meat, &c., in order to make 
the adoption of electricity for heating and cooking profitable from a 
strictly financial aspect. It must be borne in mind that the price of gas 
given in the above calculations was at the rate of Is, 3d per 1,000 cubic ft., 
so that in places where the cost of gas was higher there would be corres- 
ponding less disparity between the two cases, Was it necessary to have 
red heat for grilling ? 

Mr. E. J. MansH spoke to the majority of cooking apparatus being of 
very flimsy construction, entailing an enormous amount of work to keep 
them running satisfactorily. They had a long way to go before the 
average householder could be convinced of the economy of electric cooking 
to warrant him expending £14 or £20 on apparatus. 

Mr. Witsox HanTNELL spoke of the flimsiness of apparatus, and sug- 
gested & competition for manufacturers, prizes to be given for the 
strongest and most efficient apparatus. 

Mr. W. E. BURNAND said that the first thing that struck him in con- 
nection with the Paper, as was usual with any new development in the 
use of electrical energy, was that the tariff had to be altered and a new 
one devised, showing that the basis of the usual tariff was not correct. 
or it would apply equitably to all classes of service without continual 
alterations. He held that the only correct basis for a tariff is one that 
follows closely the cost of the service, so that any use that reduced the 
cost of service should be supplied at a low rate, and anything that in- 
creased the cost should be supplied at a correspondingly high rate. The 
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thing that increased the costs more than anvthing else was not the 


' individual bad load factors, but rather the abaormal overlapping of 


normal loads. There was no doubt in his mind that electric heating and 
cooking would have been further advanced than at present if it had not 
been for the restrictions imposed by unsuitable tariffs. Concerning 
heating, he found that heating by really hot surfaces was very ineffective, 
causingonlv a small volume of air to be heated, which promptly ascended 
to the ceiling and stayed there. He made some experiments a few vears 
ago, the most prominent result being the very small amount of heat 
required to heat a room if the warmth was imparted to a large volume 
of air at a verv low temperature. In the case of heating rooms, he was of 
opinion that a good effect could be obtained by placing the radiator or 
cther apparatus, say, a few feet from the ceiling. l 

Mr. T. RoLes, in reply, said he was very much interested in the cal- 
culations given by Mr. King, and thought the estimate of 6 units per dav 
for cooking purposes a good one. He had been given to understand that 
grilling could be carried out. with very slight red heat, and if that was the 
case it would prolong the life of the elements ; but he was of the opinion 
that a good red heat was the best for cooking meat and for toasting. 
With regard to the manufacture of apparatus, he thought the manufac- 
turers would have done much better if thev had put their apparatus to a 
thorough practical test before flinging it on the market. The price of 
ovens would certainly be reduced when manufacturers are able to tum 
them out in large quantities, as is the case with gas ovens. The intro- 
duction of electric cooking into the home was a somewhat difficult matter, 
cooks as a rule being of a conservative nature ; but he had no doubt they 
would be converted later, when they found out how much cleaner and 
healthier it was. There was no doubt that meat cooked by electricity 
looked and tasted better than that cooked bv coal or gas, and the state- 
ment he had heard that with an electric oven one could save in 12 months 


. what would pay the coal bill he believed was quite justified. The sug- 


gestion of “ top ” heat for rooms had certainly opened up a new line of 
thought to him. It was exactly in opposition to the svstems that were 
now in vogue, and was certainly worthy of attention. 


CORRESPONDENCE. 


"THE OHM, THE AMPERE AND THE VOLT." 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: [ regret to find, on return from a sea vovage, that I 
have missed hearing Dr. Glazebrook's highly interesting. and 
valuable Kelvin lecture (to the Institution of Electrical | 
Engineers) on “ The Ohm, the Ampere and the Volt: i 
Memory of Fifty Years, 1862-1912.” 

In the course of this lecture (as reported in THE ELECTRICIAN 
of the 7th ult.), Dr. Glazebrook says: “The Electrical 
Standards Committee of the British Association was appointed 
at the Manchester meeting in 1861, as the result of a Paper by 
Nir Charles Bright and Mr. Latimer Clark, proposing names 
for the standards of resistance, current E.M.F. and quantity." 
I would, however, remark that this Paper formed the sequel 
to a letter addressed by the late Sir C. Bright to the late Prof. 
J. Clerk Maxwell some time previouslv. 

Dr. Glazebrook savs :—" In its original form it (the Com- 
mittee) consisted of Thon.son, Williamson, Wheatstone, W. H. 
Miller, Matthiessen and Fleeming Jenkin, and to these Max- | 
well, Siemens, Joule and others were added in the following 
vear. This first Committee lasted until 1870, and Prof. 
Carey Foster, appointed in 1867, was its sole surviving repre- 
sentative.” It may be worth noting here—if only for purpos:s 
of record—that the rest of those (under the head of "and 
others ") who joined the Committee in 1863 were Mr. C. F. 
Varley, Mr. Balfour Stewart, Dr. Esselbach and Sir Charles 
Bright. The same Committee held good for 1864, when the 
B.A. Meeting took place at Bath, and also for the Birmingham 
Meeting and Fourth Report of 1865, but in 1867 (Dundee 
Meeting) the following were added :— Prof. G. C. Foster, 
Mr. Latimer Clark, Mr. David Forbes and Mr. Charles Hockin. 

The lecture goes on to sav: " Latimer Clark's Paper is 
printed in THE EtECTRICIAN, Vol. I., p. 3, Nov. 9, 1861, and is 
Very interesting reading." It appears that this is the saine 
l'aper as that which Dr. Glazebrook had referred to originally. 
It must, therefore, be assumed that Dr. Glazebrook is under the 
""pression that this Paper emanated peculiarly from Mr. | 
Latimer Clark—especially as he (Dr. Glazebrook) refers later 
to " Latimer Clark's own units." This view is not, however, | 
at all borne out by Sir Charles Bright’s prior letter to Clerk 
Maxwell written before the Bright and Clark partnership. ' 


'ertainly my father was abroad and at sea a great deal about 
this time, and certainly he was not, like Mr. Latimer Clark. a 
contributor to THE ELECTRICIAN or other journals. Possibly 
this may tend to explain the view apparently arrived at by 
Dr. Glazebrook, though evidently not shared in by the 
late Lord Kelvin—who, by the way, gave a lecture to the 
Institution of Civil Engineers on ^ Electrical Units and 
Measurement" in 1883, being one of a series on “ The Practical 
Applications of Electricity” from various engineers and 
physicists. 

I venture to submit these further historical particulars in 
case they may be of interest or use to Dr. Glazebrook and others. 

Certainly no more suitable subject could have been found for 
paying lasting tribute to Lord Kelvin, and Dr. Glazebrook's 
lecture will alwavs be remembered as a fitting and admirable 
monument to some of Kelvin's most important work,—I 
ain, &c., 

Westminster, April 8. CHARLES BRIGHT. 


—— 


THE SEPARATION OF THE LEAKAGE REACTANCE 
AND DIRECT MAGNETISING EFFECT OF THE 
ARMATURE OF A STAR-CONNECTED THREE- 
PHASE SYNCHRONOUS MACHINE. | 

TO THE EDITOR OF THE ELECTRICIAN. 

Sin: With further reference to the above subject. Through 
the courtesy of Prof. Marchant I have been able to make some 
tests on a 30 kw. Lancashire Dynamo Co.’s machine in the 
laboratories of the University of Liverpool. The results are as 
follows: The mean value of the reactance œL deduced from 
several measurements made by the Blondel method was 
(018 ohm. The reactance deduced from the E.M.F. of 
one open phase was 0:192 ohm, and from the E.M.F. of 
the other open phase 0-218 ohm, the third phase being 
short-circuited. The test data given in my letter published in 
your issue of March 14 were obtained from a Holmes-Clayton 
machine in the Jaboratories of the University of Birmingham. 


| From these results I conclude that, for normal machines, the 


reactance deduced from the E.M.F.s of the open phases when 
one phase is short-circuited is sufficiently accurate for all 
practical purposes and the method has an advantage in that 
the test can be made with great ease and rapiditv.—I am, &c., 
Birmingham, April 15. T. F. Warr. 


EASTERN TELEGRAPH SCHOOLS ATHLETIC CLUB. 


The ele venth annual dinner of this Club was held on Friday last inthe . 
Venetian Chamber of the Holborn Restaurant, London, Mr. W. Hibber- 
dine presiding over a gathering numbering about 200. The dinner was 
the most successful in the history of the Club. 

The company included Mr. Perey Burrell (president of the club), the 
Rev. W. Battiscombe, Messrs. T. A. Bullock, J. Cambrook, J. T. Crowe, 
J. €. Denison-Pender, W. Faulkner, A. R. Hardie, E. Hibberdine, 
E. Hurdus, W. Noble, H. W. Pinnell, L. Prall. F. T. Preddle, H. A. C. 
Saunders, J. Slingo, W. Slingo, H. W. Sullivan, G. Tucker, H. D. 
Wilkinson ‘and J. G. Youngson. The vice-chairmen were: Messrs. 
W. €. A. Atkins, G. Battiscombe, A. Beazley, C. Fraser, J. Dallas 
(secretary), J. E. Schaefer and J. H. Stephens. 

After the loval toast, the CHAIRMAN proposed that of the Club. recount- 
ing some good stories in relation to sport in general and to the Club 
sports in particular. He referred to his own early days with the Asso- 
ciated Companies, and told how. with the growth of the companies, the 
school had grown and the Club had eventuated until its annual dinner 
brought together the large company which were present that evening. 
Just as in laying submarine cables in the carly days they ventured only 
into shallow waters, and now went out into the deep, so in their sports 
and games, as time had gone on they hed become an increasingly 
important factor in their lives. So far as their sports were concerned, 
whether it was football. or cricket, or tennis, or any other game, the 
Eastern men were known abroad as good sportsmen, and, whether in 
work or play, acted together in full harmony. In the plaving fields 
friendships were made which lasted a lifetime, and helped to make work 
a pleasure. He advised all voung men in the service to have faith in 
themselves, always to possess hope. and, whether it was work or play, 
always to give of their very best. He coupled with the toast the name 
of Mr. Burrell, the deservedly popular president of the Club (cheers). 

Mr. Percy BURRELL, in reply, said he had only the old story to tell, or 
rather the old two stories, one to their visitors and the other to the 
members of the Club. The work of the Club had gone on flourishing, and 
they had well maintained their position. (It was, with; greatopleasure 
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they saw so large a company assembled to do honour to the Club. and to 
show an interest in its past and present victories and in their old and 
present heroes, 

Mr. J. H. STEPHENS proposed ©“ The Guests " and tendered a hearcy 
welcome to their many friends whom they called their guests; but who 
were, many of them, closely interested. in the doings of the Club. He 
coupled with the toast the names of Mr. J. €. Denison- Pender and Mr. W. 
Slingo, 

Mr. J. €. Dentsox-PENbER, in replying, recounted many incidents of 
his old association with the school and Club, and said he often wished he 
could go back to the old days. He knew of no three men with whom it 
was a greater pleasure to work than Mr. Burrell, Mr. Stephens, and Mr. 
Dallas. Referring to the friendships which were formed in the course of 
their work in the school and their plav in the Club, he spoke of the plea- 
sure it gave them as members to get nice letters from their old sehool and 
Club friends. He was glad to see the Club was in a very strong position. 
In the old days this was not always the case. He referred to what he had 
seen at the stations on the occasions of his visits. and said that in all 
parts of the world Eastern men always received a hearty welcome. H 
was something for them to know that in the Associated Companies the 
young men had the full svinpathy of all the men at the top of the tree. 
In Mr. Hardie. Mr. Hibberdine, Mr. Crowe. Mr. Bullock they found one 
and all in. hearty sympathy with the obiects of the Club. They. had 
with them that evening the grand old man of British submarine tele- 
graphy. Mr. Saunders (cheers) whom they would always remember 
with sincere regard as a pioneer of their orati. He thanked them 
heartily for the cordial way they had associated his name with the toast. 

Mr. StiNGo thanked the company for the hearty weleome they had 
viven him. He had lately seen and heard a creat deal of the develop- 
ment of the telephone, but there was no doubt that the telegraph was 
still very much alive in spite of all competition, The Eastern Company 
had been foremost in forming the character of the boys whose training 
it had taken in hand, and it was a pleasure to those who had grown old 
in the profession to watch the advance of the vounger men. 

Mr. ALR. H RDE proposed the toastef the Chairman, and took the occa. 
sion to refer feli itou-Iy to those who had previously presided over the 
annual dinnew of the Club. In the caseot Mr. Hibberdine he remembered 
their first mutual introduction; when Mr. Hibberdive eame from Porth: 
euro to the old offices of the Mastem Company ai 66, Old Broad-sireet, 
They were then much younger men, but ihe friendship chen established 
had grown more cordial with advancing vears They. had worked 
harmoaiously together during all this long period. aid ii was a pleasure 
to him. as it must be to all present, to see Mr. Hibberdiie ta (he chair 
that evening. (Cheers) 

Mr. HiiisknRDINE, bi brietly responding, referred to his early association 
with Portheurao as far back as Is]. 

During the evening the members of the Club provided an excellent and 
varied cateriainment, vocal and iisirume vial. 


THE ELECTRICAL TRADES’ BENEVOLENT INSTITUTION. 


The annual festival dinner of the Electrical Trades’ Bene- 
volent. Institution. was held. at the Trocadero Restaurant. 
London, W.. on Wednesday last, Mr. George Sutton being in 
the chair, Over 100. members were present. including 
Messrs. L. G. Byng. F. H. Nalder, R. J. Walhs-Jones. M. Rail- 
ing, W. B. Esson. A. Bruce Anderson, H. Bevis and Mr. F. B. O. 
llawes (secretary), and amongst those who sent letters of 
regret at their inability to attend were Lord Vaux of Harrowden, 
Sir John Wolfe Barry, Sir Ernest Spencer, and Mr. W. Duddell, 


Mr. GEORGE SUTTON, in proposing the toast of “ Phe Electrical Prades? 
Benevolent Institution,” said that the real business of the evening was 
to make a collection of autographs on the forms provided for the purpose. 
The institution was at present too small to cause any anxiety as to how 
the funds subscribed would be administered, but although it was so 
voung it ought to be their object to make it an institution worchy of the 
eeetrical profession, He was afraid that this was not the case at pre- 
sent, for, as Mr. Gareke had pointed out at the annual meeting, about 
£500,000,000 was invested and about 500.000. people were emploved in 
the Bri. ish electrical tadusiry. This would seem to offer fine scope for 
collecting funds, and although a large number of these men were outside 
the scope of the institution, vet there were plenty who eould benctit from 
this wock. Great Briain had long been famed for its philanthropy. and 
thev should not let this good name be lost. Proceeding. Mr. Sutton 
said that he well recognised the difticulty of collecting funds for such a 
society, and that since the State had added philanthropy to its other 
ellorts ihe task was still more difficult. He porited out, however, that 
the National Insurance Act and the Old Age Pensions Act did not do 
away with che necessity for the Institution, He also pointed out that 
tie excuse made by cercain boards of directors, that che shareholders 
would object to money being applied to charitable purposes, was only an 
exci-e and that shareholders never objected to that sort of thing. The 
electrical industry ought certainly to make the institution more really 
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their owa by becoming annual subscribers. More members were wanted, 
and he requested all those present to use their persuasive powers to this 
end, Employers, too, should become annual subscribers, as they could 
not exp^ct theiremploves to belong as long as they remained outside, 

Mr. A. BRUCE ANDERSON, in supporting this toast, said that his was an 
unaccusiomed task because he was more used to pleading for men who 
wanted work and could not get it than for those who had worked and 
were no longer able to do so. He called the attention of those present to 
the form of bequest, of which he hoped full use would be made. It had 
been said, he remarked. that of the three—faith, hope and charity—the 
greatest was charity, but, as a speaker had mentioned at that dinner last 
vear, this was not charity but their bounden duty. At any rate, it was 
the easiest and readiest form of charity, and he hoped it would meet with 
a practical! response. 

Mr. G. ByNG, in proposing the toast of ** The President,” said that firms 
and albed trades who did a great deal of business with electrical engi- 
neers onght to be requested to subscribe to this fund. He made a 
generous offer by saving that he would subscribe £100 if nine others 
would do the same within three months, and mentioned that he had 
already received two subscriptions from Mr. Hirst and Mr. Sutton 
respectively, 

In the course of the evening the Chairman announced that contribu- 
(ions amoung to £854. 68, had been received in connection with the 
diner, "This was nearly double last vear, when the amount was £432. 9s. 

‘The avrancements for the dinner were in the hands of a representative 
committ e, who are io be congratulated on the result of their work, and 
especially on their success in inducing Miss Ada Forrest to sing. Other 
musical items were provided by Mr. T. E Gatehouse, Mr. Falkner and 
Mr. X. Naish. 


‘PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The flowing abstract from som? of tho speci f@eations recently published have bien 
steady comu ied by Messrs. Meweven, Ettis & Pryor, Chartered Patent Agents, 
70 and 72. Chanvery-lane, London, W.C. 

Wherever the date api ed for differs from the date on which the apy cation was iodyed 
at the Fulent Q?ice the former is given in bra kets affer the title. 


1912 SPECIFICATIONS. 
6.404 HaTr:E: ^. 
ether purposes. . 
6.655 Lestanc. Var ur electric apparatus, 
6.710 Hance oe. Dri&gs & DUDDELL. 
eiectr,c-sut (ay Systems. 


Takes advantere of the rrincitle of resonance in the provision of apparatus for 
extineuishine and kohting lamps, &c., trom a di tance in comb.nation with a supply 
Such apparatus may cons.st of two wind. nes. one in series with a condenser 
and the other with a self induction. so ad:usted as to be operated at one frequency, 


creuit, 


ard rreetially non-aftected by another frequency. 
6.990 M. ugr. Automatic el-ctric circuit brea ne arrangements. 
7,591 Merz & REI MAN. 
(Ailtonto 11.347 08.) 
8.640 Denny & Ep ve 7oMBE. 


machines. l 
9.999 Troop & Dare. Electric coupline or connection fixtures. 
12.367 Mann. Vacuum electric water-heater. 


12.757 Ivins. N & BRYANT. 
14.121 S:usip. 
devices, 
14.164 HstrEsustEIN. Electric induction heater or furnace. 
16.708 BsittsH TH. 45^ n-Houston C». 
el»:tric cirzuits. 
16.758 Wiz s^u & WILSON. 
and the Ike. 
18.655 Scntesster. Apparatus for reproducing uniulatory electro currents. 


Electric apraratus for medical and other nurposes. 


(16 6 11.) 
(General Electric Oo) 


17 2/12.) 
23,918 Litres: AD 
elevators. 
24,937 TH»^ 4PS^N 
Sats Fix). 
te -sraphy and telephony. 


& AKTIEBCLASET ELevat>or. Automatic 


(COMPAGNIE UNIVERSELLE DE TELESRAPH!E 


Relat s to svstems in which fuctuations ara produced in a hign-frequency machine 
bv oxciting the machine with alternating current, and consists in superposing a train 
of undamy 2d waves of the sams frequency as and in rt hass with the train of waves 
which fuctuate in amplitude with a frequency corresponding to an audible note on 


the sa i fluctuating train. o "mn" 
25,604 Eva 15. Means for ebctricaly transm.ttine and indicating orders. 
in‘ormation, or the like. 
1913 SreciFications. 
1.205 Tar-zRsALL. Means for regulating the output of dynam--electric machines. 


Relates more esnecially to machine: driven from the axles of vehicles. &c., for hg^t- 
A shunt winding, a main s?rles 
wind.ne, and a balancing series winding and a resistance in series with the balancing 
s-ries w.nding. having a high positive temperature coefficient when heated. The 
main series and shunt winding; are opposed, and tht balancine series winding assists 
Any increase of 
speed beyond the normal causes th» resistanc coil to heat and shunt part of any 


ane purposes. Three field windings are emrloved. 


Y the shuit fisid, and is in parallel with the main series winding. 


further increase of current throueh the main series coil. 


5.327 Hanocock, Dykes & DupbpbEir. Electrical resonance apparatus. (Divided 
apphzation on 6,71612. 19 3:13.) 
5.545 K&rrgsING. Ditferentially-wound compound dynamoelectric generators. 


(22 5 !1. Divided application on 3.734 12. 15 2 13.) 


Has fo: its object a d?vic: to permit the voltage to ris» very rapidly initially, the 
said d=vic> beine induenced by the heiting effect of the current to short-circuit the 
series field init; ally until the voltage reaches a pred=termined valu. at which time th^ 
devic? op2rates to caus? the enoreization of the sies field. As an example of such a 
device a metal by-pass (say of iron! may b» employed. which initially short circuits 
the series field. and upon a determined increase of temperature due to the heating 
effect of the current o'isrs such resistance as to cause the current to energize the 


series field. 


Timing devices for making and br-akine electric circuits and for 


D..tinze-operated mechanisms and signals on 


Protective devices tor the conductor ra ds of electric railways. 


Slip-ring collector devices for electrical instruments and 


M-ans for selectively operating one or several of a series ot electrical 


Protective d-vices for 
Electric therapeutic appliances for th» soles of boots. shoes 


(Cone 
v ution date and patent of addition not granted. Divided application on 4.061 12. 


eleztrically-operated 


ET DE TELEPHONIE 
Production of higa-trequency currents adapted for us? in wireless 


sienals, 


\\ 
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ELECTRICITY AND THE BUILDING TRADES. 


THE Building Trades Exhibition, which was opened at 
Olympia on the 12th inst., will remain open to the trade and 
the public during next week. The exhibition is a biennial 
affair supported by the building, surveying and senitary 
interests throughout the country, and affords an admirable 
opportunity for the interchange of ideas on the subjects 
which come generally within the scope of these interests. 
We do not think that sufficient importance is attached 
by the electrical industry to the various ramifications of 
these trades and the many avenues for business which they 
present. The preliminary operations of building, such as 
the sinking of foundations and the raising of steel girders 
and brickwork, require power in one form or another for 
their speedy and efficient performance. The derrick, 
mounted ata giddy height on its latticed wood tripod, 
is a familiar sight in London and all large towns where 
extensive building operations are carried on. We think 
there are still far too many steam equipments set up on these 
contrivances, and that the electricity undertakings in the 
districts in which building is carried on are not sufficiently 
enterprising to become acquainted with prospoctive building 
operations to persuade the contractors to dispense with their 
antiquated and dangerous, not to say inefficient, equipment. 
Ferro-concrete construction plavs a prominent part in 
all building operations in these days, and here again 
machinery requiring power for its operation is necessary. 
The electrically-driven concrete mixer is the modern 
equivalent of the steam-driven mortar mill, and the dis- 
tributing cables adjoining the scene of operations should be 


tapped for the supply of power to this style of machine 
Then, again, on steel construction work electric nveters 
and drills are most useful, net to mention the electric welder, 
a labour saving appliance of which we shall hear more in the 
immediate future. From what we have been able to see at 
the exhibition we do not think that sufficient attention has 
been concentrated upon the facilities which the electric 
service provides in the above-mentioned directions. 

Turning to the general use of electricity in the building 
after it has been completed, there are innumerable instances 
which might be cited of the advantages which it offers - 
over any other form of public utility. No attempt has been 
made at the exhibition to bring this fact home to the general 
public. Something in the nature of a combined exhibit 
contributed to by electricity supply authorities and electrical 
manufacturers would, we think, have proved one of the 
greatest attractions of the exhibition. It is true that a few 
enterprising firms have realised that in many of these 
matters the public can be influenced through the medium of 
architects and builders, and they have taken the opportunity 
to take prominent space at the exhibition. One firm 
of illuminating engineers has not only set up an attractive 
stand which is filled with modern examples of efficient 
illuminating reflectors, but has also been giving daily 
lectures on the importance of achieving a standard of 
comfort in illumination, both in the home and in public and 
commercial buildings. The appeal which the manufacturers 
of modern kitchen ranges and fires makes to the public, both 
directly and through the builder and architect, is practically 
unchallenged on the part of electricity. With one solitary 
exception there is no modern form of electric range in the 
building, and the particular example exhibited is not shown 
under working conditions, in contradistinction to the many 
bright fires and stoves which are to be inspected at every 
turn. It may b» that electrical men generally are too busy 
to worry about an exhibition of this class, or that thev are 
too certain in their minds of the ultimate triumph of electrical 
energy for these particular trades over all competitors. 
We think that the first item is merely an excuse, and the 
second 15 an entirely fallacious argument to put forward. 
The industry is now sufficiently organised for co-operation 
in a matter of this character, and there is an abundance of 
material which can be put forward. To mention only the 
new methods of indirecé lighting, the various inexpensive 
wiring systems and methods of switching control which 
will appeal so strongly to the householder—and by 
this term we particularly allude to the man who builds 
his own house—these mightchavestaken their legitimate 
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place among the principle attractions of the exhibition. We 
hope by the time the next show is open, some two years 
hence, that the electrical industry will be adequately 
represented quite irrespective of the fact that in the mean- 
time electric motors will be more widely used for building 
operations, electric lighting will be more nearlv the generally 
accepted illuminant, and the electric cooker more than ever 
à household commodity. We recommend these suggestion s 
to the notice of those who are particularly in a position to 
carry them out. 


Extension of the Poulsen Patents. 

On Tuesdav, before Mr. Justice Warrington. the petition forthe exten. 
sion of the letters patent granted to Valdemar Poulsen (No. 8,961 of 
1599) was mentioned, 

Mr. BYRNE. for the petitioners, said that it was an application in a case 
for the extension of the term of a patent granted to Valdemar Poulsen, 
The time for alleging notice of opposition had expired, and no notice of 
Opposition had been given. The Board of Trade was the only party 
interested, and the p-titioners had given them notice, Mr. Austen. 
Cartmell. who appeared for the Board, had intimated that the Board did 
not propose to offer any objection, Counsel said that Valdemar Poulsen 
was the inventor of the patent, and the present. petitioners were an 
American Company (incorporated in Maine, ULS.A.), who were. the 
assignees of the rights, A large portion of the shares were held by a 
Danish company. The purpose of the amendments was to set forth in 
greater detail the whole history of the foreign dealings with certain 
patents. They had nothing to do with what had been done with the 
English patents. In the course of preparing the preliminary proceedings 
ceriain further information had come to the petitioners’ advisers. in 
England which thev felt it was their duty to lav before the Court and the 
Board of Trade. They are now seeking to insert that information, and 
the reason that information was not obtained earlier was because all the 
matters had to be dealt with by correspondence with the United States 
and Denmark. Certain very complicated transactions were carried out 
in 1905 and 1906 betweea a certain Stilson Hutchins and one Lindafoord, 
who represented the Danish interests. Mr. Hutchins became unableto 
transact business and then died. and Mr. Lindafoord died on his way to 
America, No. proper record in writing had been kept of the greater part 
of those transactions and negotiations. When the advisers of the peti- 
toners were preparing their accounts for lodging a difficulty, arose as to 
gettiag some of the books from abroad, but eventually it was arranged 
that a bookkeeper should bring the books from America. Lord Parker 
(then Mr. Justice Parker) gave an extension of the time for lodging those 
accounts, [n the course of going through the accounts the petitioner’ 
advisers in this country first became aware of the extremely complicated 
nature of the transactions in connection with the foreign patents. The 
information asked for by the petitioners’ advisers was only obtained in 
piri from the United States on April 7th, and two days later a copy of the 
petition was iiformally submitted to the Board of Trade for their infor- 
mation, The original petition stated that the company was formed in 
1890 for ex ploitiag the patents, and gave the history of the subsequent 
dealings so far as they were known to petitioners, [t was believed that 
the transactions with the American and Canadian patents were of a 
simple character, but that was now known not to be the case. 

Mr. Justice WARRINGTON £ It seemnis to me to be a statement of fact 
by the petitioners which it may be material to consider, 

Mr. AUSTEN-CARTMELL : Yes ; the view Etake on behalf of the Board 
of Trade is that the gencral rule is that the Board of Trade would oppose, 
Here, there is no notice of opposition from any member of the public, and 
the only party appearing except the petitioners will be the Crown, There 
is also the poiat to be taken into consideration that that the greatest 
possible difficulties have been experienced by the legal advisers of the 
peritioners in this country in obtaining information, We have been 
informed by the solicitors for the petitioners, in whom we have every con- 
fidence, that every step has been taken to expedite matters. Under 
those circumstances Pam prepared to leave the matter in the hands of the 
Court, but it must not be taken as a precedent. 1f the Court allows the 
amendments a day had better be fixed for the petitioners to come into 
the list to fix a dav for the hearing. | suggest the 24th inst., as the 
patent expires on the 28th inst. 

His Lorpsuip: f think I ought to allow the amendments under the 
circumstances, and | appoint the 24th insi. as the appointed day, This 
Is à very special amendment, 


CURRENT TRADE LITERATURE. 


West Ham Brvr.LETIN.— No. 23 of this publication has just 
reached us. and we understand that it will now be published twice a 
year by the West Ham Corporation Electricity Department, who 
originated it some years ago, The current issue contains articles 
describing a number of the most recent installations of electric 
motors and electric lamps in the West Ham area of supply. 

Or. BREAK SWITCHES AND TIME SwitcHes, — he latest. DT, M. 
pubiications from Rugh, are price list 5.531. dealing with auti matie 
time switches, and 4155, dealing with B.T.-H. oil break switches. 
The automatic time switches are suitable for attachment to oil 
switches or knife switches and are enclosed with the switching 
apparatus in iron boxes, 

CINEMATOURAPH GENERATING SETS,-—An attractive catalogue of 
4) pp. is being sent out by Fyfe. Wilson & Co. in which they describe 
every class of electrical apparatus for cinematograph theatres from 
the generator to the projector are lamp. "The company's speciality 
is the Kelvin petrol and paraffin lighting plants for country houses, &c. 

TRAIN. LiGuTING, —A booklet deseribing the ** Carleon ` electric 
generator for train lighting is being issued by Gavan Inrig, 1254. 
Bishopsgate. E.C. 

REconprNG HEATER. Erith's Engineering Co., 70, Gracechurch- 
street, have ready à pamphlet describing their recording heaters and 
heater softeners, These heat and measnre boiler feed water. and 
show the quantity of water passing at any moment, a 24-hour 
record of the rate of flow per hour, and an index of the total quantity 
of water passed. 


LEGAL INTELLIGENCE. 


[ind 


Nationa! Telephone Co. (Ltd.) v. Postmaster-General. 


This matter came before the Court of Appeal (the Master of the Rolls 
and Lords Justices Buckley and Kennedy) on Tuesday and Wedne: day 
upon the appeal of the Postmaster-General against the decision of the 
Railway and Canal Commissioners ia the arbitration. proceedings to 
decermiae the value of the company’s undertaking upon its transfer to 
the Posimaster-General.. Orizinally the company claimed about 
£21.090,000, but this was reduced during the hearing to about £15,87 1,000, 
and in the result the Commissioners made an award in favour of the 
company for £12,515,264. From this decision the Postmaster-General 
appealed upon the ground that, in determining the value of the plant 
purchased, the Court were wrong in holding that the cost of obtaining 
subscribers” agreements and the cost of raising the capital necessary to 
construct the plant were both admissible elements of cost, and upon which 
heads the Commissioners allowed the company £150,000) and £247,189 
respectively. ‘The company also served a cross notice of appeal. 

The Attorney-General (Sir Rufus Isaacs), the Solicitor-General (Sir J. 
Simon), Mr. S. Buckmaster, K.C., Mr. 6. S. Schwabe and Mr. Branson 
appeared for the Postmaster-General; Nir C. A. Cripps, K.C, Mr. 
Danckwerts, K.C., Mr. Forbes Lankester, K.C, Mr. E. Morton, K.C. 
Mr. H. H. Gaine and Mr. Aubrey Lawrence appeared for the company. 

When the caie was called on Mr. DanckwWerts. K.C.. on behalf of the 
company, took the preliminary objection that the appeal would not lie, 
having regard to the provisions of the purchase agreement and the 
material sections of the Arbitration Act, I8S9. 

The ATTORNEY-GENERAL contended that the appeal would lie in the 
circumstances, having regard to the terms of the purchase agreement 


British Westinghouse Co. v. Electric Palaces (Ltd.) 


On Monday a Divisional Court (Mr. Justice Channell and Mr. Justice 
Coleridge) heard this appeal by defendants from a decision of the Judge 
of the Salford County Court. 
The original action arose out of the supply of an engine and dynamo 
by the British Westinghouse Electric Co. for an electric theatre in 
Northumberland, and a counterclaim was set up by defendants based 
upon an allegation of delay in delivery, H appeared from the statement 
of Mr. Powell, K.C., who appeared in support of the appeal. that plaintitfs 
gave an estimate for the supply of an engine and other things necessary 
for working a picture exhibition, the price being £131. 10s., which they 
said they could despatch complete within a few days from the receipt of 
the order, They guaranteed the whole of the equipment for 12 months, 
and offered to accept deferred payment if 5 per cent. were added to the 
contract price. Mr. Worley, an agent of the Electric Palaces Co., said 
that the tender would be accepted subject to the gas supply from the 
local gas company being sufficient to enable them to get the requisite 
ving power. Correspondence followed, and the letters which passed, together 
and to the provisions of the special Act. with certain verbal statements, it was said, constituted the contract. 
In the result their lordships (Lord Justice Buckley dissenting) held | The County Court judge at the hearing believed the witnesses called on 
that Mr. Danckwerts’ preliminary objection failed, and by agreement | behalf of the British Westinghouse Co. in regard to the terms of delivery, 
between counsel for the respective parties, and with the consent of their | which was that the delivery was contingent upon the engine being in stock. 
lordships, it was arranged that, pending an appeal by the National | There seemed to have been delay in giving the final order, with the 
Telephone Co. to the House of Lords from the decision of their lordships i 


tO USC I result that when it was given the gas engine which they had in stock had 
upon the preliminary objection, the hearing of the appeals should stand | been sold. It was then arranged that the engine should be supplied, 


over. according to defendants, within six weeks, but as a matter of fact it was 
The ATTORNEY-GENERAL stated that he would endeavour to get the | notdelivered untileight weeks afterwards, Counsel said that he appealed 


House of Lords to hear the appeal in question as soon as possible, on the ground that there was no evidence to support the judge's finding. 


l 
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that the contfast was really made with the Electric Palaces Co. and that 
the British Westinghouse Co. (or their representatives) had no know- 
ledge of Mr. Worlev/s financial position. The terms of the contract 
stipulated that the engine should be supplied within six weeks “or 
thereabouts,’ and " thereabouts " could not possibly mean eight weeks. 
The claim was only for £11 odd for one instalment. Having regard to 
all the evidence + ia the case, counsel contended that the judgment of the 
County Court Judge was unsatisfactory, and he submitted that there 
ought to be a new trial. The delivery in cight weeks instead of six 
weeks did not satisfy the terms of the contract. 

Dr. ATKINSON, having replied for plaintiffs, 

Mr. Justice CHANNELL, in giving judgment, said that upon the assump- 
tion that the contract was between the British Westinghouse Co. and thc 
Electric Palaces Co., the quesiion was what were the real terms of the 
contract as to delivery *.— 1f the first tender had been accepted straight 
off it would have been a question of the construction of that tender and 
a question of law. But that was not the ease. There were interviews 
and alterations i1 the contract which gave the British Westirghouse Co. 
reasonable time in case they had not the engine in stock, The Cowity 
Court judge thouzht that the evidence of those who spoke to the six 
weeks was so satisfactory that he could disregard what was in the corre- 
spondence, and that was entirely a question of faet. Phe delivery was 
only one day out. aid, therefore, it was treated at the trial as being within 
the contract time, That being so there was no ground upon which the 
Court could set aside the judgment, and the appeal must, therefore, be 
dismissed. 

Mr. Justice COLERIDGE ageced, and the appeal was accordingly dis- 
missed, with costa. 


Johnson v. Johnson-Billington Electricity Meters (Ltd.). 


This action. brought by Mr. Wm. H. Johnson to recover about £140, 
alleged to be due to him as salary from Johnson Billington Electricity 
Meters (Ltd.), was recently heard by Mr. Justice Horridge and à common 


jury. ; 
Mr. P. HasTiSGS said that defendant company was formed in T910, and 
in August of that vear the agreement was entered into under which the 
present action was brought, The agreement was for five vears, and 
apparently the company could get rid of plaintitf, but he eould not vet 
rid of the company, His salary was £200 for the tifst vear, and £250 a 
year afterwards. Plaintiff was the largest shareholder in the company. 
and he worked for them from August. to the tine the action started, 
His salary was paid for a certain period and then stopped. The other 
directors of the company were Mr A. M. Billington and. Mr. Spiller, and 
there appeared to have been some difference, between. them. The 
company had set up à number of defences, One was that the company, 
being in want of funds, they suggested that plaintiff should. waive his 
rights until he was successful in raising fresh capital, when the arrears of 
his salary would be paid, Another defence was that the company had 
sud they would not pay, and that that put an end to the agreement, 
and that. parit accepted and adopted this as he did not issue a writ 
at once. A third defence was that the plaintiff voted against zn increase 
of capital, and thereby prevented the arrears being paid, and a fourth 
defence was that plaintiff was not entitled to arrears because he had been 
Nevlivent in not telling the company that the Beck Flame Lamp Co.. 
Which company was under contract to make all the mechanical parts of 
the Johnson meter, was insolvent, and that by not informing defendants 
of that fact theylost possession of moneys in the possession of the Beck 
Flame Lamp Co. wh ch were the property of the defendant company 
Counsel said plaintiff had nothing to do with the financial aspect of his 
company’s dealings with the Beck Flame Lamp Co and further that the 
directors of defendant company and the Beck Company b ing the same, 
defendants knew as much about the affairs of the Beck Company as 
plainti did, 

Plaintiff having given evidence in support of his claim, Mr. SANDERSON, 
K.C.. for the defence, said Mr. Johnson had nothing to complain of, as he 
had 2,000 shares in the company, while Mr. Spiller and his friends had to 
find the capital. It was plaintiff himself who had brought disaster on 
the company, i 

After further evidence, the jury returned a verdict for plaintiff for the 
agreed sum (£131), plus £12. 10s., and his lordship entered Judgment for 
plaintiff for this amount, with costs. 


Tramway By-Laws. 

On Friday a Divisional Court (Justices Ridley, Pickford and Avery) 
heard an appeal in the case of Monch mcn v. Stiekney. 

Mr. Dasckwerts, K.C. (with Mr. H. A. MeCardie), for appellants, said 
the case arose out of a prosecution by Hull Corporation of respondent 
at Stickney for getting off a tramcar at the wrong end. The magistrate 
refused to convict, and the Corporation now appealed. ‘The respondent 
made a number of journeys on the trams for the purposes of a test. and 
left the car at the driver's end. The Corporation by-law provided that 
entrance and exit to the cars should be by the hindermost or conductor's 
plaiform; whereas the Board of Trade regulations stated that all en- 
trances and exits should be by the conductor's platform except at a 
tefininus, when the carriages were stationary. The magistrates had 
found that the Corporation by-law did not apply to a car when at a tcr- 
minus, and that if it did it was bad on account of its uncertainty. 

Mr. Cartey (for respondents) said there had been a previous con vic- 
tion of respondent for that offence, and he was anxious to get a decision 
on the point, therefore he had made a number of journeys on the cars. 
lhe Corporation had allowed people to get down at both ends for 13 
year, and had only recently enforced their by-law. 


Mr. Justice RipLey said the Court were of ophion that the case must 
be remitted back to the Court below, with directions to convict. The 
Court were of opinion that the Corporation by-law which said that pas- 
sengers must leave by the hindermost or conductors end meant that end 
which had been the conductor's platform during the journey, and his 
Lordship found it impossible to say that the Board of Trade regulations 
conflicted with the Corporation by-law. 

Mr. Justice PrckForRD concurred. though with some doubt. Mr. 
Justice Avory fullv concurred, and the appeal was allowed, with costs. 


Re Adams Mfg. Co. (Ltd.)—On Friday Mr. Justice Swinfen. Eady 


appointed Mr. L. Hardy receiver and manager of this company. 1t was 
stated that the principal was not due nor was the interest in arrear, but 
the company had come to the end of its tether, The assets were of 
considerabl * value and were in jeopardy. The receiver was given power 
to borrow up to £400. 

Re Electrolytic Alkali Co. (Ltd.'—On Saturday Mr. Justice Eve 


appointed Mr. J. Davidson receiver and manager of the company, with 
power to borrow £5,000 for carrying on the business, &c. 


PARLIAMENTARY INTELLIGENCE. 


———— dá —— ————— 
THE MARCONI AGREEMENT COMMITTEE. 


The Committee s proceedings were continued on Thursday last. week 
when the Stock Exchange evidence was concluded and Mr. Godfrey 
Isaacs, managing director of Marconis Wireless Telegraph Co. (Ltd.), 
was examined, but wholly in connection wich the quescion of the share 
dealings regarding which the Committees proceedings have lately been 
chictly concerned. 

The proceedings were resumed on Monday, when Mr. Godfrey Isaacs’ 
examination was continued and was agam wholly related to the matter 
of share transactions, At the adjournment on Monday Mr. Godfrey 
Isaacs was still under examination, 

On Wednesday Mr. Norton Griffiths, M.P., was allowed to give evidence, 
and he denied that he had any interest (direct or indirect) in the Poulsen 
Syndicate, A communication from Sir Herry Norman was then read, 
and subsequently the examination of Mr. Godfrey Is acs vas ecntinued. 


CROWBOROUGH DISTRICT GAS AND ELECTRICITY BILL. 


A Select Committee of the House of Commons has recently passed this 
bill, which (interalia) authorises the company to supply electricity within 
the gas limits. 

In their report on the bill. the Board of Trade drew attention to the 
fact that the piee to the gas consumer under the sliding seale depended 
upon the dividends paid upon the whole of the company’s capital, 
whether used for gas or electrictiv. It was suggested that in the event 
of the electricity undertaking proving unremunerative for the first few 
vears, the gas consumers would be deprived of reductions in price which 
might take place were the dividends to depend upon the gas profits only, 
and that it would be more fair to keep the gas concern distinct from the 
electricity undertaking as regards capital, and allow the price to the gas 
consumer to depend solely upon the position of the gas undertaking. 

Mr. H. Boots (of the Board of Trade) gave evidence, and reiterated 
the view expressed in the report, 

The Committee found the preamble of the hill proved, but they re- 
quired the promoters to adopt a standard price for gas of 4s. 6d. (instead 
of 5s.), or, alternatively, to give effect to the suggestion of the Board of 
Trade, that the price of gas should vary according to the divisible profits 
of the gas undertaking only. 

The company intimated that they would adopt the 4s. 6d. standard. 


SOUTHPORT CORPORATION BILL. 


This Bill, which authorises the adoption of trolley omnibuses, &c., 
came before the Local Legislation Committee of the House of Commons 
last week. 

In regard to the proposal to construct the trackless trolley svstem 
along the promenade and esplanade, Mr. J. B. Hamilton, Ald. Criftiths 
and others gave evidence in support of it. 

Mr. J. B. HAMILTON said that the proposed route would be analogous 
to the electric tramway line along the Blackpool promenade. It was 
not a business route, and, in his opinion, the trolley omnibuses would not 
depreciate the Johnson property on the promenade, and weuld not 
cause vibration and annoyance to the Victoria Hotel. The length of 
the line would be 24 miles, of which L mile would be along the Cheshire 
Lines railway, but there would be no competition. 

Ald. GRIFFITHS, chairman of the Parliamentary Committee of the 
Corporation, said the Corporation did not wish to insert a clause limiting 
the weight of the vehicles, preferring to leave that to the Board of Trade ; 
but if the Committce thought otherwise, he suggested that the limit 
should be 7 tons. 

The Chairman (Mr. MippLeEBrook) said that the Committee were unani- 
mously of opinion that a limit to the goods carried on these cars should be 
agreed upon by parties, 

Mr. H. LrLovp, K.C. (for the promoters), said that they had agreed to a 
maximum limit of 56 lb. per parcel. 

Otherevidence having been given, the promoters’ case closed. 

Mr. LANKESTER, K.C. (for the Cheshire Lines Committee), intimated that 
they accepted the promoters’ statement that that proposal Would not be 


12 THEjELECTRICIAN, APRIL 18, 1913. 


competitive, but might be a feeder of their line, while, of course, they 
reserved all their rights with regard to any subsequent extension which 
might have really serious competition, Their other points, with regard 
to the carriage of goods and the protection of the company’s own works, 
hid been met. As to the weight of cars, they were prepared to leave 
that to the Board of Trade. 

Mr. Vesev Knox, K.C., for the Lancashire & Yorkshire Railway Co., 
took up a similar attitude. 

Ultimately. the Committee approved the scheme and then proceeded 
to the consideration of clauses. The only point in dispute was the sug- 
gested liabiliiv of the Corporation for anv damage done to the Cheshire 
Lines Commictee or its properiv or for anv damage done to third parties 
in consequence of the Corporation's system, 

The Commictee passed ihe clause subiecti to iis being made clear ihat 
it was not to apply to loss of passenger or goods traffic by competition, 

The part of the Bill conferring power on ihe Corporation to run motor 
omnibuses was then taken, bui afier hearing evidence the Commtiice 
refused to grant the proposed powers. 

This satished the local Tramways Company (for whom Mr Teldsley Jones 
appeared), and the only oppastuioh remaining was taat of ihe Lancashire 
& Yorkshire Railway C», the Cheshire Lines Comimiitee, hackney and 
other public carriag owaers (for whom Mr. Keen appeared) and the 
Victoria Hotel Co. 

In order to mect the views of the carriage owners the Corporation with- 
drew clause 94, which would have given them power io prescribe routes 
for public ca'riazes. . 

Richmond ‘Surrey) Electricity Supply Bill. This Bill came before 
the Sianding Orders Commiiiee of the House of Lords on Tuesday on 
the question of non-compliance with che stadi i orders, as ii was noi 
deposited at the office of the clerk viibin ihe time prescribed by ihe 
Standing Orders. The obiect of the Bill is to confirm an agreement 
between the promoters and the Corporation of Richmond reladag io the 
supply of electricity. li appeared thai. as the resull of negotiations 
between the promoters and the Corporation, an agreement was entered 
into on Jan. 20 last under which the promoters would be enabled to take 
a supply of electricity in bulk from an oniside source. The agreement 
also contalas provisions wich reference ie a reduction n the price charged 
by the promoters for the supply of electricit v. the demolition aid removal 
of a portion of the promoters works and generating stack n at Richmond, 
and for extending the period. at the expiration of whichine promoters 
undertaking may be purchased by the Corporation under ihe agreement 
of 189]. 

Under the cireumstanees the Standing Orders Commitee dispensed 
with the compliance of the Standing Order, and gave l'ave for the intro- 
duction of the Bill. 

Metropolitan Railway Bill.—The Select Commitee of the House 
of Lords, which has been considering this Bill. found the preamble proved 
on Wednesday so far as it related io ihe purchase of the Greal Northern 
& City Company and to the exteasion of the tube railway from Fris- 
burv-cireus to Lothbury, with a station at Lothbury, but it rejected the 
proposal for the further extension ef the line from Lothbury to a junction 
at the Bank with the Waterloo & City tube. The promoters withdrew 
the clauses relating to the laking-up of the Great. Northera & Civ 
Company with the Metropolitan. Railway at Liverpool-sireet. 80 as to 
admit of through running from Finsbury Park over the Meiropoliaà and 
the East London lines to New Cross. 


Telephone Development.—-In reply to a question in the House of 
Commons, the Postmaster-General scaies that the total number of ex- 
change telephones in Londo von Dee. 31. 1912. was 227,313. a net increase 
of 15.972 telephones (or 7-56 per cent.) duri sr ihe vear, In ihe pro- 
vinces on Dec. 31, 1912. the total number of ex hvig telephones was 
452,830, the net increase of exchaige telephones during the vear being 
22.847. 

Ely Valley Gas and Electricity Bill--lhe Sianding Orders 
Committee of the House of Lords have deeided that the Statiding Orders, 
which were not complied with, could noi be dispensed with, and, there- 
fore, the Bill cannot proceed this session, 


— 


BUSINESS. NOTICES. 


Increase of Prices.— The Western Electric Co. notify that they 
have had to raise the prices of their interphone cables. and they have 
issued ‘a second edition of their booklet No. 109, containing the 
revised prices and cancelling the previous issue. 

The Union Cable Co. desire to appoint agents in Lancashire. 
Yorkshire and South Wales. 

Douglas Robinson and John Agerup (trading as the Wezdon 
Linp Co.). electric lamp agents, 22 and 23. Verulam-street, London. 
E.C.. have dissolved partnership. Debts by Mr. Agerup. 


The Premier Electric Control (Ltd.) have removed to. KKenmont 
Works, Harrow-road, Willesden) Junction, N.W. Telegrams: 
'* Smoothbore London `; telephone: Willesden 1489, 

Sales by Auction.—Messrs. Wheatley Kirk, Price & Co. have 
received instructions from Mr. T. R. H. Tetley (who is discontinuing 
manufacturing) to offer for sale by public auction, piecemeal, at 
Falcon Works, Bedford-street, Greengate, Salford, Manchester, on 
Wednesday, April 30, at 11 am., the plant, machinery, stock and 
entire contents, including lathes, drilling, milling and planing 


machines, emery grinders, smiths’ hearth, petrol gas generator, tools, 
belting. office furniture, patterns, &c. ; also stock of switches, fuses, 
slate and marble panels, castings, brass and copper rods, strips, &c. 
Catalogues from the Auctioneers, 16, Albert-square, Manchester, 
16. Watling-street. London, E.C., and 26, Collingwood-street, 
Neweastle-on-Tyne. See also an advertisement. 

Messrs. Whestley Kirk, Price & Co., have been instructed by Mr. 
W. Swan, the receiver for the debenture holders of the Sunbeam 
Lemp Co. Ltd. (in liquids tion), to sell by publie auction upon the 
works premises, Goteshesd-on-l'vne, on May. 7 and 8. the entire 
electrice k mp m king m»civnery, stock of carbon lemps, &c., stores, 
loose tools and office furniture. Cotelogues ?re in preparation, and 
cen be obteined from the auctionecrs, 26, Collingwood-street, 
Neweestle-on-Tyvne, London end Menchester. Further perticule rs 
are given in en cdvertisement, 

Messrs. Wheetlev Kirk. Price & Co. heve also been instructed by 
the receiver to sell by euction upon the works premises ot 10:30 s.m. 
on Mev 7. the freehold works premises letely occupied by the Sunbeam 
Lemp Co. Ltd. Gn lquidetion).  Cetetogues from Mr. W. Swan 
(Messrs. Monkhouse, Goddard & Co.). Moslev-street, Newcestle-on- 
Tyne, Messrs. Wetson, Burton & Corder, solicitors, Pilgrim House, 
Neweestle-on-Tyre, or the Auctioneers, 26. Collingwood-street, 
Neweestle-on-Tvne. Nee an advertisement. 

Messrs, Fuller. Horsey. Sons & Cassell will include in their sale 
by auction at H.M. Dockyard, Chatham. on Wednesday. May 14. 
and following days quantities of metals. old electric cable, electrical 
gear and stores, machine tools; 50 H.P. oil engine. &c. May be 
viewed three days prior to and on mornings of sale. Catalogues 
(6d. each) may be had at the Dockvard. or of the Auctioneers, II, 
Billiter-square, London, EC. and 100. King-street, Manchester. 
Further particulars are given in an advertisement, 

Plant for Sale. —The Felgate Installation Co.. Broadway-buildings, 
Reading. advertise some D.P, accumulators for sale, 


Patents Development. -The proprietors of patent No. 9.349 09, for 
" Improvements in and relating to electrie controllers,” desire to 
grant licences, Applications to Messrs, Mathys & Co. patent 
agents, 43. Chancery-lane, London, W.C. 

The proprietors of patents No, 23.781 and 28.999 of 1911 relating 
to ©“ Improvements in incandescent electric lamps and proteetors ^ 
desires to sell both, Particulars from Messrs, Perry & Davies, 50. 
Blm-street, Aborbargocd. Mon, 


BANKRUPTCIES, LIQUIDATIONS, &c. 


An application for the discharge of Robt. Edad. Joy (trading as 
the Bristol. Electrical Co.) 143, Cheltenham-road, Bristol. will be 
heard on Mav 23 at the Guildhall, Bristol. 

A dividend is to be paid to credit ors of the Johnson. Lundell Electric 
Traction Co, (Ltd.). which is being wound up voluntarily, in conse- 
quene^ of the transfer of its business to Submersible & J.-L. Motors 
(Ltd.). and claims are to be sent by May 31 to Mr. A. E. Messer, 14. 
Old Jewry, London, EC. 


A dividend is to be paid to creditors of Joseph Grace Smith Cun- 
nington and Harry Pigott Allison (trading as Laing, Wharton & 
Cunnington), electrical engineers and contractors, 7, Great Newport- 
street. London. W.C. Claims to Mr. A; Page, 28, King-street, Cheap- 
side, London, E.C.. by April 28. 

Il 
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ELECTRICITY SUPPLY. 
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EXTENS!ONS. 


Belfast.—0u the report of the city electrical engineer (Mr. T. W. 
Bloxam) it has been decided to put down an additional boiler at the 
clectrical station, subject to the sanction of the L.G. Board. 


Bridlington.— An unopposed inquiry was held on Tuesday into the 
application of the Council for sanction to borrow £5.000 for exten- 
sions of the electricity works, 

The Towa Clerk (Mr. Matrnewaax) explained that the extensions 
were absolutely necessary owing to the increasing demand for current. 

The Boroush Electrical Engincer( Mr. BECKETT) said so great had been 
the demand for elecirical energy. for lHghting and power that he antici- 
paied bi che near future a further loan would be necessary for mains and 
SCT VICES, 

The [sspeeror suggesied that the Couicil should apply for a loan of 
£3.000 as soon as possible, as the Joens sanccdoncd for matas and services 
geemed to have been almost exhausied. 

Coventry.—An inquiry was held on Tuesday into the application 
of the Corporation to borrow £20,000 for extensions of electricity 
undertaking. 

The town clerk (Mr. G. Sutton) and the. city electrical engincer and 
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manayver (Mr. G. Tough) gave particulars as to the position of the elec. 
The outstanding expenditure on the electricity 


tricity department. 
works was £266,153. 


The iaspector (Mr. H. Ross Hooper) said the Corporation last vear 
made £16,000 profit on electricity supply, and applied £4,000 in relief of 
horough rates instead of paying back some of ita outstanding capital, 
On the other hand, a good 


wlich had doubled in the last six vears. 
many municipal undertakings had lessened their capital. and that en- 
sured a far better asset to a town. 


still going on borrowing in order to do so. 
paver had to pay more in the long run, and, of coure, this paradcular appli- 


cx don of profits was no relief to the poorer people of Coventry, who paid 
Again, 2,000 electricity consumers were making profits for 
115,000 p-ople, one-fifteenth of the population making a contribution to the 
He hoped 
the Council would seriously consider the question, and, without relieving 
The 
depariment was in business, and there was no sentiment about it at all. 
Coventry was a very enterprising city, and could not afford to be generous, 


raies in rent. 
rates for the benefit of others who did not use electrical energy. 


the rates, look to the future and avoid further borrowing of money. 


and should supply cheap power. 


The chairman of the Electric Committee (Councillor. Loe) said he 
agreed, and there was the question of obsolescence of plant to be con- 


sidered. 
The Inspector: It is very much sounder financially, and otherwise 


better, for the whole undertaking to avoid future borrowing. It means 


paving more ia the long run. 

Grimsby.—An inquiry was held on Wednesday into the applica- 
tion of the Corporation for permission to borrow £17.300 for exten- 
sions of the electricity works. Evidence was given by the deputy- 
town clerk (Dr. Grange), the boroügh.electrical engineer (Mr, W. A. 
Vignoles) and Coun. F. Moss, chairman of the Lighting Committee. 

London County Counci].—On Tuesday sanction was given to 
Bermondsey to borrow £1,500 for the electricity undertaking. 

Long Eaton.—On Monday the Council approved the estimate of 
the cost of the proposed extension of the electricity generating plant. 
]t was stated that the cost would b» £10,099, and it was decided that 
the work should be proceeded with. 

Poplar (London.)—Tenders are being invited for. ji 1.000. kw. 
converter, with the necessary switehgear and connéetions for the 
Farmgate sub-station. i 

The e.h.t. mains are to be exiended by the laying of 5.000 vds. of 0:15 
sq. in. 6,000- voli cable from the main gewraiting station to the Mills all 
su -station at a cost of £3,533. 

Stoke Newington (London).—Application is to be made to the 
London County Council for sanction to borrow £5,000 for mains and 
£1,000 for meters, Mains are to be extended in three streets at an 
estimated cost of £562. 

Walsall.—'The Council have approved various extensions of the 
electric supply mains at a cost of £910, and application has been made 
for sanction to borrow £3,000 for mains extensions, &c. 

Whitehaven.—The Council have received sanction to a loan of 
£665 for excess expenditure, £300 for mains extensions and £600 for 
house services. 

Wolverhampton.-~Owing to the rapid increase in the demand fou 
electrical energy. particularly in the centre of the town and in the 
Dudley-road area. the Electricity Committee propose to make further 
extensions of the generating plant and mains. 

The Council are recommended to apply to the L.G. Board to borrow a 
further sum of £15,000 for mains extensions, £5,000 for sub-station equip- 
ment. and £2,000 for e.h.t. switchgear and connections at the Commercial- 
road generating stations. The proposed arrangement will meet all 
requirements for next winter and will allow of further extensions at com- 


paratively low cost, NE 
GENERAL. 

Bermondsey (London).—Messrs. Siemens ‘Bros. & Co., whose 
tender was recently accepted for a supply of cable, &c.. have inti- 
mated to the Electricity Committee that the price quoted was for 
a single conductor cable (not twin), and that, as it would entail con- 
siderable loss to supply twin lead-covered cable at the price quoted, 
they would be glad to know whether they would be allowed to 
withdraw their offer. The company have been informed that the 
Council cannot agree to their suggestion. 

Cambuslang.—The Parish Council are considering a scheme for the 
electric lighting of Flemington, Hallside, Newton and Westburn. 

The capacity of the Cambuslang electricity works was not sufficient 
lo give a supply of current in the districts enumerated, but the County 
Council were negotiating with the Steel Company of Scotland and 
colliery owners, whose works were equipped with electrical plant. The 
*cheme of lighting willembrace the new highway between Flemington and 
Aewton railway station. 

Hampstead (London).—Out of the applications forthe position of 
chief electrical engineer and manager of the Borough Council's 
electricity supply department, the Lighting Committee selected the 


following three gentlemen for interview by the Council: Messrs. 


= = ' THE ELECTRICIAN, APRIL 18, 1913. 


He did not question that Coventry 
had done well, but the city was applying money in relief of rates, and was 
The result was that the rate- 
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W. Wyld (Birkenhead), G. R. Spurr (Walthamsfow) and T. Parsons 
(Govan). ; 
Islington (London).—Mr. T. A. G. Margary, mains superintendent, 


, has recently resigned, and a successor is being advertised for. 


Kilmarncek. —The Council have dccided to put in electric instal- 
lations in small Gwelling-hcuses (up to a £20 rental) free of cost. . 
charging 5d. per unit for light, with a minimum of £1, 5s. per annum, 


Lytham.—The Board of Trade have intimated to the council 
that they will grant their application for a provisional electric 
lighting order. 

Portrush.—4A Board of Trade inquiry was recently held into the 
Council's application for a provisional electric lighting order. 

The Town Clerk (Mr. W. L CcNNINGHAM) said that a ple biscice of the 
town hal been taken and che voting resulved as follows: fa favour of the 
Council starting electricity works, 230 ; against, 192 > ma;ortivy in favour. 
of the Council. 38. 

Mr. H. V. Pece, A.M. lasi.. I... consulting engineer, gave a detailed 
statement of the proposed electricity supply scheme. His original esti- 
mate was £6,332, but in view of the rise in the price of the oil engine pro- 
posed to be used his estimate was increased by £230, making his estimate 
£6,562. The scheme would be a success, and at first the revenue from the 
present scheme would amount to £1,135. 

Messrs. James Kelly (chairman of the Council) and other members of 
the Couacil were examined in support of the scheme. 

Provisional Order Transfer.—1t is intended to transfer the under- 
taking authorised by the Cromer Electric Supply Order, 1899, to 
Edtmundson's Electricity Corpn. (Ltd.), the Urban District Council 
reserving the right to re-purchase the undertaking in accordance 
with sec. 2 of the Electrie Lighting Act, 1888. The Company are 
to pay off the outstanding loan and other expendituft? incurred by the 
Council in connection with the undertaking. The draft deed of 
transfer will h^? sub nitted to the Board of Trade for approval on or 
about Mey 19. 

Rishton.—The Urban Council have agreed to allow Accrington 
Corporation to extend their supply mains to the works of Messrs. 
Peebles & Son. and Accrington will apply for an order to permit the 
supply and also for sanction to borrow £2.00), the cost of the necessary 
mains and transforming plant. 


Sevenoaks.--The scheme for the erection of electricity supply 
works is making good progress and the local electricity company will 
start the laying of cables as soon. as their. provisional order has been 
confirmed by Act of Parliament, 

Provisional orders have been given for oil engires and the dvnamos 
will be supplied by Messrs. Crompion & Co., who will also supply the whole 
of the electrical equipment of the station. Negotiations are in hand 
with a view to placing the order for cables and an agreement has been 
entered into for a suitable site for a generating station at Nundridge. 


Wednesbury.—-As the last meeting it was reported that there 
would be an increase by 5 per cent. in the price of electricity for 
lighting and power owing to an increase in the price of Mond gas, 


Worthing.—At the meeting of the Council last week it was reported 
that during the past year the electricity department made, after 
placing £509 to reserve, a profit of £748, and the Finance Com- 
mittee had applied £250 of that sum to the reduction of the claim | 
for public lighting. 

Ald. Waive said he was happy to sav that the appliances now used 
for electric heating and power had really appealed to the townspeople, 
and the consumption of current had grown more than was anticipated ; 
and it was expected that in the forthcoming vear something like 160,000 
units would be sold for that purpose, which (at ltd. per unit) would 
mean £1,000, and it was recommended that in the future that sum should 
be deducted from the cost of the production of electricity before any 
calculation was made for the charge for public lighting. That meant 
that whereas up to the present time the charge per annum for public 
lighting had approximated 5d. per unit for the past year it would be 
about 4-Id. lt was estimated that twelve months hence there would be 
something like a profit of £1,500. 

York.— At the mecting of the City Council on Monday the chairman 
of the Electricity Committee (Ald. Meyer) explained that they had 
accepted the tender of the Maschinenfabrik Oerlikon (at £9,967) for 
additional generating plant. 

Ald. MEYER said they had been anxious to keep the work in the 
country, but the difference between the tenders was so large and other 
considerations were so great that the Committee had no hesitation in 
askiig the Council to accept the tender. About half the work would 
be done in England, as the contract included sub-contracts with English | 
firms amounting to £4,157. 

The Local Government Board had sanctioned a loan for wiring houses. 
That was in the nature of an experiment, and he was satisfied that if 
there was to be an extension of the use of electricity for working-class 
houses it would be necessary for the Corporation to sink capital in wiring 
the houses. 

Tae report was adopted, and the Council also adopted an instruction 
to the Committee to prepare a scheme for street lighting. 
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LIGHTING NOTES. 


Church Lighting.—The historic church at Craithie is being wired 
by Messrs. S. Roy & Co.. who are instal'ing Lister- Bruston electric 
ligh ing plant. Improvements in the lighting of Balmoral Castle 
are also stated to be in contemplation. 

The electric light has als» boon recently installe lat the Franciscan 
Church, Forest Gat», London, E. 


Damage to Street Lamp Columns.—Stepney (London) Borough 
Council have asked the London County Council to include in one of 
their general powers bills a clause to empower the loc: zuthority 
to recover the cost of damage done to street lamp columns from the 
owner or owners of the vehicle, instead of from the driver as at present, 

Hammersmith.—The Electricity Committee. having considered 
the working of the scheme for hiring and maintaining arc limps on 
consumers’ premises, recommend the following revised scale : — 


Per pair of ares, Per single arc. 


Additional B 


A |] vear's Additional l vear's 
| contract. i vears. contract, + ears 
300 | £l | £10 £6 10 £6- 0 £l 
GO| I2 ll 70 8 10 l 
700 | 13 12 710 7 0 | 1l 
800 l4 13 8 0 7 10 l 
000 — 15 14 8 l0 8 0 |I 
Lo00 . 16 i 15 9 0 NIO C | 


A. Guaranteed. hours use per annum. B. Additional annual charge if 
wiring carried out by Council. 

Islington (London). —The pudlie electric lighting of Tafnell Park 
was inaugurated on Tu»sliy evening, 

Market Lighting.—Inverness Council have decided to light the 
market hall electrically. and current will be supplied by the North 
of Scotland Electric Light & Power Co. 

Pier Lighting.- - At the meeting of the Brighton West Pier Co.. last 
Week. it was stated that the additional electric lighting had naw been 
completed, and the eight kiosks were fully illuminated. They had 
added to these kiosks 2.690 lamps. and the total number now on the 
pier was 4.206, Metal filament lamps had displaced the old carbon 
ones. and they were now getting three times the light for the same 
amount of current. 


TRACTION NOTES. 
RAILWAYS. 


Baker Street and Waterloo Railway.—The Paddington extension 
of this line will be opened this summer. 

Both tunnels are completed. The track has been laid in one of them, 
and several satisfactory trial trips have been made on it. The 
escal tor tunnels at Paddington are in process of construction, and the 
track in the other. running. tunnel is being laid. When completed 
there will be a shunt tunnel and à cross over bevond the Paddington 
station, and this will also serve as the beginning of the further extension 
to Queen's Park. 

TRAMWAYS. 

Ilford. —Three trancar meters are to bo obtains 1 fron Messrs. 
Chamberlain & Hookham. at £3. 5s. each. 

In order to make provision towards meeting the deficit on the tram- 
wav undertaking for the past vear (esiimated. between £2,000. and 
£3.000) a halfpenny rate is to be levied. The general manager has been 
instructed to report upon the advisability of adopting a universal penny 
fare over the tramway system. 

Leeds.—The tramway service to West Leeds will be extended to 
Lawnswood to-day, Friday. 

London County Council Tramways.—The total trafic receipts for 
the year ended March 31. 1913. were £2.143,190 from lines worked 
by electric traction, and £37,545 from lines worked hy horse traction, 
or a total of £2,180,735. The receipts for the previous year were 
£2,231,945, £60,358 and £2,292,301 respectively, 

The reconstruction of the horse tramways from Dalston Junction 
station to Mare-street via Dalston-lane and Graham-road has been com. 
pleted, and the lines were opened for traffic on March 20, 

The Council intend to proceed at an early date with the reconstruction 
for electric traction on the conduit system of the existing horsed tram- 
wavs in Ball's Pond-road. between Southvate-road and Kingsland-road. 

Trailer Cars.—The Highways Committee reported that the first trailer 
car was put into service at Woolwich on March 17, and the second one on 
March 24, and the running of the cars had so far proved satisfactory, 

Breakdown on T'ramw' iy System. —Questions were asked on Tuesday as to 
the recent breakdowns on the tramways, and Sir E. White (chairman of 
the Highways Committee) explained that a report on the accident at the 
generating station on Monday would be presented at the next meeting. 
He added that the committee had received tenders for the supply of 
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mproved turbine machinery at a cost of about £200,000, and would, he 
hoped, be brought before the Council at the next meeting. This would 
give them a considerable reserve power, but they were not depending 
entirely on this, as they had a contract with the Metropolitan. Electric 
Tramway Co, to supply them with a certain amount of power, and also a 
contract with one of the local authorities, and cables were being laid to 
give them a third string to their bow, 


POWER AND HEATING NOTES. 


Electric Colliery Plant.—Work has been resumed at the Llandebie 
Colliery (8. Wales), after about five weeks’ stoppage, during which the 
management have erected new screens and crushers. new electric 
plant. Xe. 

Electric Cooking Apparatus in Argentina.—The Compañia Alemana 
Transatlantica de Electricidad has started an active propaganda in 
connection with the use of articles of domestic use. such as kettles, 
Irons, toasters, heaters, &e., which have not yet to any great extent 
been adopted in Buenos Aires. 

In this connection Messrs, H. E. Brain & Co., Buenos Aires, 
announce that they will shortly have in stock a good supply of 
Ferranti electric fires; which are convenient for heating and also for 
toasting and grilling, 

West Ham.—The borough electrical engineer (Mr. J. W. Beau- 
champ) has been allowed the use of a room in the Technical Institute 
for giving demonstrations of electrical cookery for a week in May 
next. 


+ a 


FOREIGN NOTES. 


Argentina. — l'he^* Review of the River Plate” announces that the 
Government has approved the contract regulating the concession 
granted to Lacroze Hermanos & Co. for the construction of a tube 
retlway from Paseo de Julio to the Chacarita. 

The tube is to start at the Chacarita and go under Calle Corrientes 
until it comes to the level in Paseo de Julio. The company have the 
right of laying two or four lines of 1-432 metres standard gauge, and they 
may establish. power stations for supplying energy for their line and for 
Industrial purposes, &e. 

Brazil.—Tl'he " Review of the River Plate “` savs the Brazilian 
Federal Government. propose to grant a concession for an electric 
railway starting from Uberabinha, State of Minas Geraes, passing by 
Mattos de Diaz, Rio Bonito. Abadia del Buen Suceso. Alfonso Pena 
and Jatahy. and terminating at Pozo Alto. in the State of Goyaz. 
with a branch line to the sulphur springs of Burity and to the port 
of Mongolinho. 


Electric Clocks at the Ghent Exhibition.- — Among the many interest 
Ing things at H.M. Post Office exhibit at Ghent Exhibition is an 
installition of electric clocks made by the Silent Electric Clock Co., 
Goswell- road, E.C. 

In the centre of the stand is a tine hanging clock with four faces, while 
other smaller clocks are placed. elsewhere, the whole installation being 
controlled from one master elock. These clocks are of the standard 
puteran as supplied to H.M. Post Office, for which the Silent Electric 
Clock Co, have carried out, and are now carrying out, many imp tant 
electric clock installations. 

Spain.—The “ Madrid Gazette " announces that applications for 
concessions for the construction of three electric tramways between 
San Roque and La Linea de la Concepcion (Cadiz), Algeciras and 
La Linea de la Conception (Cadiz), aud Gibraltar and San. Roque. 
have been received from Senores L. O. Fernandez, U. de Aspiazu y 
Artazu and C, Larios y Sánchez respectively. | 


MISCELLANEOUS NOTES. 


Inquest.—At Eastwood (Notts.) last week an inquest was held on 
A. Naylor, who was killed at New London Colliery on the 7th inst. 

dons HENRY Fox, deputy, said deceased was going to the switch. box 
to switch off the current from the conveyor when he stumbled over a 
rail and fell headlong across the wire. He must have pulled out one of 
the wires and received a shock from the current. He endeavoured to 
raise deceased by a wooden bar, but failed, and he then switched off the 
current hy pulling out the two wires. He tried artificial respiration 
without success, 

James E. Dawsoy, chief electrician at the colliery. said he examined 
the apparatus after the accident, and found a live wire had come out of 
the coal cutter switeh-box, but everything else was in order. He also 
found the earth-wire disconnected, and thought deceased broke it m 
falling. ‘The voltage of the current was 450. After the accident he 
found three of the cight terminal screws missing. His brother carried 
out the examination on Fridav. He admiited that the regulations 
affecting carth-wires were not carried out, but the company were having 
the necessary appliances made. Had the earth-wire not broken there 
would have been no danger, 

The jury returned a verdict of “ Accidentally killed.” and added that 
the colliery company should take steps to cover or provide better protec- 
tion for the wires. e 
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TENDERS INVITED. 


i AIITEM TUCO THAT UT Uc 


DUBIUM 


UHL OIC 


Sw-tchboards. 
The Electricity Committee of the Corporation of DUBLIN 


invite tenders for the supply of one e.h.p. Sub station Switch- 
board and Accessories and Alterations to Existing Switchboard. 
Specification, general conditions and form of tender from the 
City Electrical Engineer. Fleet-street, Dublin, and tenders, 
addressed to the Chairman of the Electricity Supply Committee, 
Cork-hill. Lu^»lin, must be received by noon of Thursday. 


May l. See ai advertisement. 
Switehgear, Cables and Accessories. 
The Electricity Supply Committee of the Corporation of 
DvuBLIN invite tenders for the supply and installation at their 
Pigeon House generating station of h.t. and lt. Switchgear. 
Cables and Accessories. 
tender from the City Electrical Engineer, Fleet-street. Dublin, 
and tenders to the chairman of the Electricity Supply Com- 
mittee, 3. Cork-hill, Dublin. by noon, Thursday, April 24. 


Tele zraph and Telephone Material. 
Tenders are invited by the Commonwealth of Australia for 


th» supply and delivery of Telegraph and Telephone Material at 
Hospart. Tenders-by June 9, Tender forms, specifications, 
&c.. from the Commonwealth Oices, 72, Victoria-street. London, 
SW. Nee an advertisement, 

Steam Turbo-alternator, Surface Condensing Plant, D.C. Generator 
and Switchgear. 

Newrorr (Mon.) Corporation invite tenders for the supply 
and erection of a 2,000 kw, Steam Turbo-alternator, Surface 
Condensing Plant. a 600 kw. d.e. Generator and e.h.t. and Lt. 
Switchgear, Specifications, schedules. drawings and form of 
tender, &c., from the borough electrical enginear, Mr. A. Nichols 
Moore. ‘Tenders to the town clerk, Mr. Albert A, Newman., 
Town Hall, Newport, Mon., by 10 a.m. April 26. 


Boilers, Economiser, Conveyors, Generators, Converters, &c. 

The Council of the Borough of SovTHwakK invite tenders for 
the supply and erection of two Boilers, including Fan, Econo- 
miser and Conveyors ; two 1,500 kw. Generators and four 
Converters and Switchboard ; Barometric Condenser, Cooling 
Tower and Steel Structure at the electric light station. Penrose- 
street, Walworth-road, London. S. E. Specitication and form of 
tender from the Engineer and Manager. at the electric ligat 
station, Tenders to the town clerk, Mr. Perey H. Gray. Town 
Hall, Walworth-road, S.E., by noon April 23. 


Carbon and Metal Filament Lamps. 


Bedford Corporation invite tenders from manufacturers for 
12 months’ supply of Carbon and Metal Filament Incandescent 
Lamps. Tenders to the office of the electrical engineer, Mr. 


R. W. L. Phillips. by noon 23rd inst. 
Switchgear, Pipes, Hot Wells, Valves, Motors, &c. 


MANCHESTER Electricity Committee require tenders by 10 a.m. 
April 23 for supply and erection at Stuart-street generating 
station of e.h.t. Switchgear, Low-Pressure Steam and Water 
Pipe, Hot Well, Valves, &e.. and two 20H.r. three-phase 
Motors for cooling towers. Specifications, &c . from Mr. F. E. 


Hughes, Town Hall, Manchester. 


E.H.T. and L.T. Cables. 


NEWCASTLE-ON-TYNE Tramways Committee require tenders 
by the morning of April 23 for supply and drawing into existing 
ducts of e.h.t. three-phase Jead-covered Paper Cable, and for 
supply of single conductor Lt. Lead-covered Paper Cable. 
Specification, &c., from the Engineer and Manager. 


— 


— 


Eletric Lamps and Fittings, &c. 1 
GLasgow Parish Council require tenders by 10 a.m. April 23 
fora canotiths supply of Electric Lamps and Fittings, Iron- 
mongery, Metal Castings, &c.. to their hospitals, &c. Forms of 
tender, &c., from Mr. J. R. Motion, 266, George-street, Glasgow. 


Steel Frames. 
WannrvaTON. Electricity and Tramways Committes require 


tendera by noon April 29 for supply of two Steel Frames, 
constructed of standard sections, Specification, &c., from the 


Borough Electrical and Tramways Engineer, 


Conditions, specification and form of 


ill 


HUNT 


I 


-— 
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Dy 1amo, Condensing Plant, &c. 


KriNc's Lynn Corporation want tenders by May 5 for supply 
and erection of a 400 kw. Steam Dynamo with Condensing Plant 


and Pipework. Specifications, &c.. from the Borough Electrical 


Engineer. 
Electricity Works Extensions. 
KixcG's LvxN Corporation also require tenders by 10 a.m. April 
30 for Extensions of Electricity Station Buildings, Specification 
from the Borough Surveyor. 


Water Storaze for Gen?rating Station. 
SHEFSIELD Electric Light Committe? require tenders by 10 a.m, 
May 5 for excavations and brick and concrete work in Exten- 
sion of Water Reservoir at > Neopsend generating station. 
Specifications from the General Manager and Engineer. 


Hospital Lightinz. 
The MErROorOLITAN AsyLUM; Board require tenders bz 2:30 


p.m. April 23 for the Electric Lighting of two blocks of buildings 

at the Grove Fever Hospital. Tooting. Specification, &e., from 

the Board's oTicas. Victoria E nbankment, EC, 

Fibr: Conduit, Meters, Stoneware Bridges and Arc I amp Carbons. 

SYDNEY (N.S.W.) City Council. require tenders by 3 p.m. 

May 12 for Fibre Conduit. by 3 p.m. May 26 for Meters and 

Glazed Stoneware Bridges, and by 3 p.m. July 7 for Are Lamp 

Carbons. Specifications, &c . from the City Electrical Engineer, 


Telegraph and Telephone Material. 
The Postmaster-General's Department. PERTH (Queensland) 


require t^nders by 3 p.m. July 9 for Wire, covered with india 
rubber. cotton, silk or wool (schedules 265 and 266) ; by 3 p.m. 
July 30 for Steel Towers, Battery Material, Wire and Ironwork. 
and by 3 p.m. Aug. 6 for Insulators. Telegraph and "elephone 
Material and Tron Poles (W.A. schedules 258, 261 and 264). 
Specifications from the High Commissioner, 72, Victoria-street, 
London, 8.W. 

Electric Lamus. 

The Deputy Postmaster-General, Melbourne (Victoria) re- 

quire: tenders by 3 p.m. June 3 for supply of Electric Lamps. 


Telephone Switchboard, &c. 


The Postmaster-General’s Department. BRISBANE (Queens- 
land require tenders by 2.30 p.m. Aug. 27 for supply and 
erection at Brisbane of five sections of c.b, Multiple Switchhoard 
and other equipment. (Schedule 243.) Specification (458) 
from the High Commissioner, 72, Victoria-street, London, S.W. 


Turbo-Generators, &c. 
WixNiPEG (Manitoba) municipal light and power department 


v ant tenders by 11 a.m, May 15. for the supply and erection 
of two three-phase 5,000 kw. Generators, for direct connection 
to 6,800 n.r. Water Turbines, also spare parts. Specification, 
& c., from the Chairman, Board of Control. Winnipeg. 


Electric Testing Equipment. 
DrRB4AN (Natil) Corporation require tenders by 11 a.m. 


May 23 for Supply of Electric Meter Testing Equipment, in- 
cluding Main Switchboard, Motor Converters, Secondary Battery. 
Testing Instruments, Special Instruments, Transformers and 
Resistances. Tenders by 1] a.m. Mav 28 to the Town Clerk, 
Durban. Specifications and drawing from the Borough Elec. 


trical Engineer, Durban, 


Fibre Conduit. 
Tenders are invited for the supply of 20.000 yds, 3-in. Fibre 


Conduit to the city of MELBOURNE. Tender form, specification, 
&c.. from Messrs. Mellwraith, McEacharn & Co., Ppy.. Ltd., 
Billiter-square-buildings, London, E.C., to whom samples are 
to be sent. Tenders must be in by noon, Tuesday, April 29. . 


H. T. Switehgear. . 
Tenders are also invited for supply of h t. Switchgear, with 


remote control, to the City of MELBOURNE. Tender forms, 
specification, &c., from the agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Propty. (Ltd.), Billiter-square- 
buildings, London, E.C. Tenders to the Chairman, Electric 
Supply Committee, Town Hall, Melbourne, by, p.m. May 30, 


16 


Telegraph Cable. 


Tenders will b» received on April 30 at the Salle de la Made- 
leine, BRvssErLs, for the supply of about 1,628 vds. of Telegraph 
Cable. : 

Copper Wire. 

Tenders will be reccived at the Telegraph Oces, PARIS, on 
April 29 for supply of Rubber and Fireproof Cotton-insulated 
Copper Wire. 

Tramway Construction. 

The Public Works Department, Maprip, will receive tenders 
until May 19 for a concession for the construction and working 
of an Electric Tramway at BARCELONA. 


DATAE THEE THA TET ATHEN 
TENDERS RECEIVED AND ACCEPTED. 
HATTE HATTEN TRUTH. NHAU 


LoxpowN County Counctt.—The Council have accepted the follow- 
ing tenders :— 

British Electric Transformer Co.. static transformers for Shoreditch 
sub-station £4,380 (four tenders received, varving from £3,346. 5s. to 
£5.455. Chief ofticer’s estimate £4,000), 

W. & G. Cannon & Sons, heating apparatus for Poplar permanent way 
dc po , £245. 

Morgan Crucible Co., crucibles for tramways department, £70. 8s. 7d. 

Bullers Lid.. 2.200 track insulators (3s. 7!d. each). and Doulton & Co. 
3.200 porcelains (fd, each) required in connection with tramway repairs 
and renewals, 


—— 


ITT 


— 


BrrKENHEAD.—The Electricity Committee have accepted the 
tenders of Chamb:rlain & Hookham for ordinary and Ferranti Ltd. 
for prepayment meters, and that of British Insulated & Helsby 
Cables for fuse boxes, 

BanRow-IN-l'vnNESss.- The tender of the British Westinghouse 
Co. has been accepted for a 150 kw. converter and switehhoards at 
£841. 

BARROW-IN-FURN Ess.—-The Council have accepted the tender of 
the Reason Mfg. Co. for miniature type electrolytic meters for the 
ensuing year. 

ADMIRALTY (LONbDON).—A. W. Penrose & Co. have secured a 
contract for the supply of an electric lift at the Admiralty buildings. 


MaNcnEsTER.— The tender of Walter Scott (Ltd.) has been ac- 
cepted by Manchester Corporation for 2,500 tons of tramrails. 


DowcasTER.—The United Electric Car Co. have obtained a con 
tract for four tramcar roof covers (at £572) for the Corporation, 


GREENOCK.—On Tuesday the Corporation agreed to purchase a 
motor waggon for the electricity department. from the Halley 
Industrial Motors (Ltd.) at £750. The tender of the British Westing- 
house Co, (at £2.288) was accepted for the supply of two a.c. motors 
and coupling same to existing Lt. dynamos 


LEEDps.—The Electricity Committee have accepted the tender of 
Willans & Robinson for a turbo-alternator, &c., at £20,399, 

Sr. Pancras (LoNpox).—The Council have received the following 
tenders ‘for (the supply of 215.000 pairs of open-type arc lamp 
carbons :— 

Sloan Electrical Co.. (accepted), £674. 28. 1d.: W. Geipel & €». 
£662, 9s. 7d. ; London Electric Warehouse Co., £735. 178. 1d. ; Crompton 
& (v., £748, 16s. 8d. ; Ship Carbon Co... £759. 2s. 64. ; J. & H. Gro- 
vener, £785. 15s. ; Electrical Co... £830. 5s. 5d. ; General Electric Co., 
£830. 188. 9d. ; G. Braulik & Co., £867. 5s. ; Electrical Enyineering Co., 
£910. 165. 3d. ; Siemens Bros, & Co.. £1,070. 11s. 3d. 

The tenders of the General Electric Co. (at £43. 6s. 8d). W. Geipel & 
Co. (at £25. 2s.), Sloan Electrical Co. (at £39). and the Union Electrical 
Co. (at £104, 11s.) have been accepted for a supply of lame are lamp 
carbons, as has also the tender of the British Electrical Transformer Co, 
(at £118. 105.) for the supply of a testing transformer, 


SouTHAMPTON.—The Council have accepted the following tenders 


for annual supplies of cable :— 
Vulcanised bitumen : Wm. Rickard (Ltd.), 7 22 £17 17s. 61. per mile, 
7/20 £22. l4s., 7 18 £30. 10s., 7/16 £42. 14s., 7 14 £57. 19s., 0-300 sq. ii. 


£380. 175. 6.1, 0:500 £621. 15s. ; Craigpark Electric Cable Co., 19 16 £89., | 


0-100 sq. in. £140. 0-125 £162. 0-150 £195, and 0:2 £255; British 
Insulated & Helsby Cables, 0-750 £850, 1-0 £1.10C. 

Paper lead concentric : Union Cable Co., Lt. 660 volts, 7/18 £92. 10s. 
| per mile, 7/16 £112. 5s., 0-5 sq. in., £183. 01 £317. 5s.. h.t. 2.200 volts, 
0-025 sq. in. £137. 10s., 0-50 sq. in. £211. 10s., 0-075 xq. in. £274. 15s., 
0-1 sq. in. £340. 

WALSALL,—The Council have accepted the tender of E. Green & 
Son (at £495) for overhauling No. 1 economiser and carrving out 
certain renewals. The tender of Babcock & Wilcox has also been 
accepted at £3,231 for the supply of a water-tube boiler, superheater, 
mechanical stoker, economiser, &c, 
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PoPrL4R (LONDON).—The tender of the Western Electric Co. has 
been accepted by the Borough Council, at £2, 785. for the supply 
of 5.000 yds. of three-core 6.099-7.099  volt-e.h.t. cable, subject 
to a variation of £2. 18s. 3d. per 1.000 yds. for every 203. rise or 
fall in price of copper and £2. 10s. 3d. per 1,000 yds. for every 103, 
rise or fall in price of lead. 

Other tenders were received from Siemens Bros, & Co., £2,820 ; British 
Insulated & Helsby Cables, £2830; and W. T. Henley's Telegraph 
Works Co., £2,850. 

West Him.—The Guardians received 17 tenders for wiring work- 
shops at Aldersbrook-road, Wanstead, varving in amount from 
£43. 13s. (id. to £110. and the lowest (that of J. T. Halsey) was 
accepted, 


STEPNEY (LoNpoN).— The Council have accepted the tender of the 
Howden Boiler Co. (at £35,700) for a supply of four water-tube 
boilers, &c.. with travelling grate stokers, 


CROYDON.—The Electric Lighting Committee have accepted for 
the ensuing vear the tender of the Reason Mfg. Co. for electrolytic 
meters up to 10 amperes for use on their direct-current circuits. 


SwINDON.—The Council have accepted the tender of the Reason 
Mfg. Co. for miniature and single tube type electrolytic meters for 
the ensuing vear. | 


West HangrrEpoor, —The Corporation have accepted the Bastian 
Meter Co.'s tender for the supply of 21 and 5 ampere meters. 


BEtrAs r. —TPhe Corporation have accepted the tender of Babcock 
& Wilcox for a water-tub» boiler at £2,805. 

HarrFAX.— The Corporation have accepted Chamberlain & Hook- 
ham's tender for meters. 


NovrrHEND, —Vennor Time Switches (Ltd.) have received a two 
years’ contract for demand limiters for the Corporation electricity 
supply dep:rtment. 

Tramear Lighting.— Siemens Bros Dynamo Works have 
obtained two further contracts for the supply of “ Tantalum ” 
traction lamps for two of the largest Corporation tramways in York- 
shire. They have also received a contract for the supply of * Wotan ” 
lamps for shed and general tramway lighting other than cars. 


Siemens Bros. Dynamo Works have also obtained a renewal order 
from the Wolverhampton Corporation Tramway Committee for 
the supply of traction tpe“ Tantalum” lamps for the ensuing 12 
months, 


Flame Arc Lamps for Railway and Dock Lighting.— Messrs. John- 
son & Phillips. who early last year supplied an installation of 200 
" Metrotlam " magazine are lamps for the Great Central Railways 
new docks at Immingham. have now in hand a repeat order for 111 
similar lamps, the company having decided to extend the * Metro- 
flam " lighting at Immingham and Grimsby. A large number of 
these lamps are also boing supplied to the Barry Railway Co. for their 
coal-loading staithes at. Barry, and to the Tyne Improvement Com- 
mission for lighting the docks on that river. 


Union of South Africa Contracts.—The Government have accepted 
the tenders of the Western Electric Co. for switchboard cable, 21 


wires at £52 and 42 wires at £89 per mile, and for copper.steel wire 


for delivery at various towns, from £14 to £15. 2s. 6d. per mile; 
A.E.G.. Electric Co., switchboard cable. 63 wires at £117. 10s. per 
mile; Telegraph Manufacturing Co., ditto, 84 wires, £146 per mile. 


Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departments :— 

Postmaster-Generals De pt... Melhourne.—Vudor Accumulator Co., 10 
Tudor batteries for Sydney. 1. Sydney or Melbourne 2, Melbourne 3, 
Fremantle 4. £255 each ; Falkiner-Bell Electric Shearing Machine Co., 
2.000 ft. lead-covered cable, £37. 128; Maritime Wireless Co., one 
15 174 B. n.r. vertical marine oil engine, coupled direct, with d.c. generator 
£300, and 0 generating plants, each comprising 15/174 B.H.p. two- 
cylinder vertical marine oil engine, coupled direct. to d.c. generator, 
£3.079; India Rubber, Gutta Percha & Telegraph Works Co., 100 
trembling bells; £138. 15s. ; J. Bartram & Son, 50 magnet > bells £44. 75. 6d., 
and 10 ring generators £60; Australian Metal Co.. mercury vapour eon-, 
verter £98, two spare mercury-filled glass bulbs for rectifier £28 ; British 
General Electric Co., 60 detectors £2. 17s. 6d. each: Lawrence & Hansen 


| Electrical Co., 1.592 additional copper blocks for lightning arresters. 


5s. 3d. per 100, 2.399 ditto 5s. 3d. per 100, 2.000 stay rods 2s. 54d. each; 


| Noves Bros., 1.320 vds. cable at £345 per mile. 


Victorian Railways Dept. —Pfatf, Pinschof & Co., flame are lamps, 
£4. 10s. cach, transformers £3. 11s. each, and resistances 10s. each. l 

Di partment of Home Affairs, Melbourne.—Siemens Bros. (for Kalgoorlie- 
Port Augusta Railway), iron telegraph poles, £58,651. Is. 5d., porcelain 
insulators £1.845. copper wire £15,858. 10s., copper sleeves £37. 12s. 5d., 
copper tapes £266. 10s., copper binders £410, galvanized stay rods 
£952. Os. 2d.; R. Johnsom Clapham & Morris (for Kalgoorlie- Port 


' Augusta Railway) copper wire £12,198, 10s., steel wire £103, 12s, 6d. 
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MUNICIPAL ACCOUNTS. 


Melbourne (Victoria). —The report of the Electric Supply Com- 
mittee for 1912 shows that notwithstanding reductions in prices of 
current and large expenditure on plant, there is still a credit to 
protit and loss account. though about a third less than for 1911. 

Revenue was £130.276, working expenses were £62.130. and gross 
profit was £65,146. Interest, commission, &c., required £19,357, sinking 
fund £5,615, depreciation and renewals £23,458, and instalment of loans 
£84. leaving net profit £15,871 (compared with £22,000 for 1911). £8,750 
was contributed to town fund. Depreciation and renewals fund amounts 
to £163,514. 

Footscray (Victoria).—The accounts of the municipal electricity 
undertaking for the first nine months of 1912 (the whole period 
during which the scheme had been in operation) show capital ex pen- 
diture £12.615. 

Revenue from sale of current to private consumers was £1.519. 5s. 3d.. 
street lighting £1,056. 15s. 9d., debit balance £390. 17«. 4d.. total 
£2.06. 18s. 4d. Purchase of current required £1,203, 13s. 5d.. house 
connections cost £555. Gs., maintenance £209. 12s, 7d., meter reading 
£19. 0s. 6d., Government fees £20, miscellaneous accounts £36. 9s. 10d., 
interest £425, leaving £497. 16s. to place to depreciation and renewals. 


COMPANIES' MEETINGS AND REPORTS. 


———üpo——--—— 

ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)- The gross receipts for 
1912 amounted to £2,778,302. 14s, 7d. Dedueting working expenses 
(which include various items amounting to £135 000 carried to de precia- 
tion renewals funds, in addition to £301,180, 16s, 5d. expended on ordi- 
nary maintenance) £1,824,021. 16s. 7d., and adding amount brought for- 
ward (£10,946, 195, 4d.) the totalis £965,227. 17s. 4d. Interest and charges 
absorbed £755,922. Is, 5d., and the interim dividend of 4 per cent. on the 
ordinary shares for half- year ended June 30 £100,000, and out of the balance 
of £109,305. 15s. 1d. the directors now recommend thata final dividend of 
4j per cent. be paid on the ordinary shares for the half vear ended Dec. 
3l, 1912, making 8I per cent. for the vear, which, after deduction of 
income tax (£6,197. 18s. 4d) will leave £9,253. 14s. 3d. to be carried 
forward. The construction and equipment of the first subway line from 
Plaza Mayo to Plaza Once (over two miles) is progressing satisfactorily, 
and it is expected that this section will be open for trafic in October next, 
BABCOCK & WILCOX (LTD.)—The net profit during the vear 1912 
amounted to £426,146. 18s. 4d.. making with £69,466, 17s. brought for- 
ward, £495,613. 15s. 4d. Deducting the interim dividends of 3 per cent. 
on the preference and of 7 per cent. on the ordinary shares (£119,200) the 
balance is £376.413. 15s. 4d.. from which the directors resommend that 
the following dividends be paid for the half-vear ended Dec. 31, 1912, 
viz., 3 per cent. on the preference shares. (less tax) and 9 per cent. on 
the ordinary shares (tax free), absorbing €224.013. 15s. 4d.: and that 
£135,000 be placed to reserve and £10,000 to the staff pension fund, leaving 
a balance to be carried forward of £64,013. 15s. 4d. The volume of business 
done during last vear and that carried forward into [913 shows an increase 
The scope of the business, both in land and 


over any previous period, 

marine boilers and in other manufactures, is continually being extended, 
Di common with other manufacturing concerns, work during the vear was 
much hampered by the coalstrike, and the costof production wasenhanced 
be she Nighor Panett wages and materials now ruling, the increased cost 
of coal, and the expense resulting from the Insurance Act. To counteract 
this, further extensions both to the selling and manufacturing organisa- 
tions have been and are still being carried oui. Having regard io this, 
It ds considered desirable to further increase the Company's cash re- 
Sourees, and the directors recommend the issue of £200,000 in 5 per cent. 
Cumulative second preference shares at par. 

BUDE ELECTRIC SUPPLY CO. (LTD.)—The total receipts for the year 
1912 amount to £2,010 and the working ex penses to £684, leaving a gross 
profit of £1,325. After deducting interest on debentures and fem porary 
kaneihenet profit was £1,200, which, with the balance brought forward 
(£101), makes a total of £1,311. The directors recommend payment of a 
! per cent. dividend, placing £440 to depreciation account and carrying 
forward £144. 

CALCUTTA TRAMWAYS CO. (LTD.)-—The report for 1912 states that 
the neal Was £94,866, and with balance from 1911 (£3,918) and. bank 
Mierest the total is £98,803. The directors propose to pav a final 
dividend of 3s. per share, making 7} per cent. for the vear, adding to 
depreciation £15,000 and carrying forward £4,625. The steady and 
"nimued growth of the business, aided to some extent by the abaormal 
traffic during the period of the Royal visit at the beginning of the year, 
has produced à further record in traffic receipts, which amount to 
£215,271, avast £200,384 for 1911. Expenditure increased by £7, 780, 
principally due to increased mileage run and to the complete overhaul 
uf the power station. 7 
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INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD.)—The report for 
1912 states that during the year the paid-up share capital has been re- 
duced from £130,035 to £78,021. The surplus on the year's working in 
Cawnpore, including £305 for interest accrued, was £8,458, against 
£1.906 in 191], and including further interest accrued in England, trans- 
fer fees and exchange adjustment, the credit side of net revenue account 
shows a total of £8490. London expenditure was £746, and after pro- 
viding for debenture interest (£2, 788) the net profit was £4,954. Qut of 
this amount the directors recommend a div dend of 4 per cent. for the 
year, carrying forward £1834. 


JOHNSON & PHILLIPS (LTD.) —For the vear ended Dec. 31. 1912, 


the profit on trading accounts, &c., after making provision for bad and 
doubiful debts, and after charging to revenue upwards of £6,000. for 
mainitenanceof buildings, plant. &e. amounts to £28,324. 19s. 9d.. making. 
with £1.032. 15s. balance from 1911, £29,357. 14s. 9d. Deducting directors’, 
auditors? and. trustees? fees (£1378. 2s.) interest on debenture stock 
(£0,772. Is. 9d.) reserve re debenture sinking fund (£6,145. Gs. 6d.), 
interest on second debentures (£2,250), depreciation on machinery and 
plant. &e. (£5,640. 3s, 2d.) interest on loan (£545. 15s. 9d.), amount written 
olf patents, Licences, &e. (£1.306.. 4s. 1d.) and cost of issuing second 
debentures (£2,006. 13s. kl), and carrying forward a balance of 


£3.3125. 5s. 2d. 


LANCASHIRE POWER CONSTRUCTION CO. (LTD.)—-The directors’ 
reportstates that the accounts for 1912, after deducting balance of £1.101 
brought forward, show a debit balance of profit and loss. account of 
3,61 3. 

METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—The revenue for 1912 
(including £35,000, the dividend and bonus reecivable upon the com- 
pav s investment in the North Metropolitan Eleetrie Power Supply Co.) 
amounted to £518,025. Is. 2d. After adding balance brought. forward 
and deducting all expenses chargeable to revenue, including an addition 
of £26,780. to reserve for reconstruction and. renewals, there remains 
£57,374. Vis. lid.. and the directors recommend that £10,000 be placed 
to reserve, that the dividend on the preference shares for the vear 
(£25,000) and a dividend on the ordinary shares at rate of 5! per cent. 
(including interim dividend of 24 per cent. paid in Oct.. 1912. and 
absorbing £21770. 15s. 24. be paid. leaving £604, 2s. 9d. to be carried 


- 


forward. 
The directors regret to report. that. the profit. derivable from the 


operation of the tramways and light railways shows a decrease of 
£24.347. 18s. 10d. The traffic reecipts were C460 544. Ss. 3d. (against 
£460,543. 16s. 4d. in 1911). and the working expenses £331,642. 12s. 10d. 
(against £307,294. Is. Lid.) This unsatisfactory result is attributable 
to the heavier competition from motor omnibuses. In order to meet this 
Increasing competition and to maintain the company’s hold upon the 
trafie in the distriets served by the tramways, the directors found it 
necessary to augment the var services, and while this poliey has enabled 
ihe company to maintain its receipts, the working expenses are higher 
by £24348. 10s. lid.. and the receipts per car-mile have dropped from 
10-590. to 963d. [t is anticipated that the alliance entered into with 
the London General Omnibus Co. at the close of the vear will bring about 
che co-ordination of the omnibus and tramway services in the area and a 
consequent. improvement in revenue, The purchase by the London 
County Council of the Company s tramway between Finsbury Park and 
Manor House was completed in August last, and thereupon the through 
running arrangements came into operation. The satisfactory resulis 
obtained from the first through service worked jointly by the London 
County Council and the company have led to a further agreement, under 
the terms of which through running will be extended to all routes of the 
Council and the company converging at Manor House junction, The 
scheme for the consolidation of the company’s interests with those of the 
London United Tramways (Lid.) became binding in December last, and 
the directors anticipate that the consolidation of the interests of the two 
tramway compasies will effect substantial economies in administration 
and a reduction of working expenses, 

The board of the North Metropolitan Electric Power Supply Co., in 
which the company holds 30,000 fully-paid and 10,000 £5 paid ordinary 
shares of £10 cach, have declared a 6 per cent. dividend upon the ordinary 
share capital, together with a bonus at the rate of 8s. per fully-paid share. 
The power supply business continues to show a satisfactory expansion. 


NAIROBI ELECTRIC POWER & LIGHTING CO. (LTD.)——The number of 
units generated during 1912 was 604,394, against 581,418 in 1911. The 
number of equivalent 8 c.p. lamps connected is 10.658 against 8,103, 
and the motors connected are 248 B. H.r.. against 173 g.H.r.. The net 
profit was £2,642 against £2,027. It was reported last vear that further 
powerstations were to be installedon the Ruera River, but in consequence 
of negotiations with the Government these new installations are delaved. 
The directors are pleased to report that the company has now reached 
a dividend paying stage, and out of the balanee-they have declared. an 
interim dividend of 6 per cent. on the preference shares for 1906 and 1907, 
and same was duby paid in January! lust. 
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NORTH METROPOLITAN ELECTRIC POWER SUPPLY CO.— The revenue 


for 1912 amounted to £142,961. 11s. 4d., an increase of £10,086. b5s. over 


1911, and the expenditure was £71.627. 19s. Sd.. or £10,947. 16s. 1d. in 
excess of previous vear, of which £7,483 is due to the increased out put, 
and the balance to the higher price of coal. 


receivable and amount brought. forward, the total is £80,773. 4s. Lid. 


After providing for morivage, loan and debenture interest. transferring 


£2,000 to reserve in accordance with the trust deed to secure the deben- 


tures, and placing £25,000 to credit of depreciation account, the directors 


propose to appropriate the balance by providing for the dividend to 
Dec. 31, 1912. on the 6 per cent. cumulative preference stock and the 
payment of a dividend at the rate of 6 per ceat. per annum, together with 
a bonus at the rate of Ss. per fully-paid share on the ordinary shares, 
leaving £1,820. Is. 8d. to be carried forward. The capital expenditure 
during the veas amounted to £50,670. 2s. 2d.. and at Dee. 31 last had 
reached a total of £666,018. 3s. Id. The total number of units sold 
during the vear was 29,231,099. compared with 26.454.492 in the pre- 
vious vean, an increase of 2,776,607 units, or 10:5 per eent. The supply 
of electricity wax maintained without cessation throughout the period of 
the coal miners’ strike, although some weeks after the commencement of 
the strike the company thought it desirable to urge economy in the use 
of the supply for traction and by authorised distributers and the larger 
power users, The output and revenue were in consequence adversely 
affected, and the costs for the vear show an iaerease owing to the higher 
price of coal. The building and plant extensions in connection with the 
Brimsdowa power staton are nearly completed. whilst the Willesden 
power station extensions are stil] proceeding, Considerable extensions 
of the Hertford power station will be made at an early date in order to 
meet the demand for electricity for power in that district, A supply of 
electricity has been commenced in the district of Hadley, and during the 
present vear arrangements will be made to extend the supply to. East 
Barnet. The total connections to the mains of the North Metropolitan 
Electrical Power Distribution Co., the capital of which is held by this 
company, have increased by 13-9 per cent., and a dividend at the rate of 
6 percent. has been paid by that company in respect of the past vear. 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAYS (LTD.) The total 
revenue for 1912 amounts to £34,579. and the expenditure (including 
£1,600 for debenture interest and £4.000 for renewals) amounts to £27.79. 
leaving a net profit of £6,788, which, added to £180 brought forward, 
makes £6,968. Phe directors propose to place £1,250 to reserve fund, to 
pay dividends at rate of 5 per cent. per annum on the cumulative pre- 
ference shares (£2,500) and at rate of 7 per cent. per annum on the ordi- 
nary shares for the six months ended Dec, 31, 1912, making, with the 
interim dividend paid on Aug. 15. 1912, 6 per cent. for the vear, leaving 
to be carried forward £218. The increase in traffic reecipts was £1,905, 
following on an increase of £1,202 for the vear LOTT, compared with 1910. 
was mainlv due to better trade. 


SWANSEA IMPROVEMENTS & TRAMWAYS CO. (LTD.)-The total revenue 
of the tramway undertaking for 1912 was £63,812. an increase of £1,030. 
The trafhe receipts amounted to £61,368, an increase of £888. After 
deducting all expenses and after setting aside £7,000 to renewals fund, 
the surplus was £12,136. making with £1.713 brought forward. £13,849, 
The directors propose to place to reserve £3,000, to pay a dividend on the 
ordinary shares at rate of 5 per cent. for the vear, and to carry forward 
£1,754. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


CASTLECOMER TRAMWAY CO. (LTD.) (3.963.)--Reg. in. Dublin on 
April 3, capital £40,000 in £1 shares. to promote, construct, equip and 
work a tramway or light railway in ('astlecomer, Co. Kilkenny. Private 
First directors are R. H. Prior- Wandesforde, R. B. Gahan 
Reg. offices, Castlecomer, Co. Kilkenny. 


company. 
and J. H. Marr. 

" CEAG" ELECTRIC SAFETY LAMP CO. (LTD) (125.191). Rey. April 7. 
capital £10,000 in £] shares (2,500 7} per cent. cumulative preference), to 
carry on the business of manufacturers, importers and exporters of and 
dealers in electric lamps and all kinds of electrie or mechanical accessories, 
tools. &e. Private company. — First directors are C, E. von Bernard, W. 
Strecker (chairman), M. J. Ntoeck and T. H. Engelmann. 

W. LEONARD & CO. (LTD) (i28.187.)-- Heg. April 5, capical £500 
in £1 shares. to take over the business of anclectrical engineer carried on 
by W. Leonard Pranenell as W. Leonard & Co. Private company. First 
directors are W. L. Prangnell and A. E. Rule (secretary). Reg. office, 
4, Soho-strect, Oxford-street, W. 

NATIONAL ENGINEERING CO. (LTD.) (128.180).— Hes. April 5. capital 
£25,000 in 12,000 preference shares of £1 each. and 26,000 ordinary shares 
of 10s. each. (o acquire from Otio Viola the business known as the 
National Engineering Co. for £19,000. (£6500 in preference shares. and 
£12.500 in ordinary shares), aid to carry on the business of general and 
electrical engineers, &e. Heg. office: 30-32, Seaton-street, Euston- 
road, Londen, N.W. 


SHIPSTON BLECTRICAL CO. (LTD ) (125,010.)— lie. Mareh 28, capital 
£3,500 in £1 shares (1,500 preference), to take over the business of an 


q Fhe balance at credit of 
net revenue account is £71,333. Lis. 8d.. and with interest and dividends 


electricity. supply works carried on at Shipston-on-Stour, Worcester. 
shire. Private company. First directors are F. E. Brown (permanent) 
and F. Jonas. 

THOMPSON BROS, (BLACKBURN) (LTD.) (128,198).— Reg. April 7, 
capital £3.000 in £1 shares, to take over the business of motor and 
elecurie engineers, &c., carried on as ‘Thompson Bros. Private company. 
First directors are Walter Thompson and Wm. Thompson. Reg. office : 
15, Preston New-road, Blackbur i. 

ZEPHYR VENTILATING CO. (LTD.) (128.319.)— Reg. April 12, capital 
£7.00 in £1 shares. to take over the business of a ventilating and general 
engineer carried on by H. C. H. Tarr as the " Zephyr Ventilating Co.” to 
eanev on. business of manufacturers of wires, cables and electrical 
apphances, electrics! and general. engineers, &e. Private company. 
First directors sre H. €. H. Tarr and J. Liddell. 


STATUTORY RETURNS. 


BASTIAN METER CO. (LTD.)— According to return to March 6, capital 
Is £20,235. 10s. in 3,000. preference shares of £1. and 68,942 ordinary 
*haves of 5s. cach; 2.011 preference and 39,672 ordinary shares taken up; 


os. pet share called up on 4.272 ordinary and £1 on 2.01]. preference 
shares; £3,082. 10s, paid, including £3. 10s. paid on forfeited shares; 


ENNIO Considered as paid on 35,400 ordinary shares. Mortgages and 
charges: £2.420, 

BRITISH MICA CO. (LTD.) In return to March 17. capital is £5,000 in 
£1 shares (2.000 preference): 2.000 ordinary and 629. preference shares 
taken up: £l per share called up on 629 preference; £629 paid; £2,000 
coosidered as paid on 2,000 ordinary shares. Mortgages and charges : 
nil. 


MORTGAGES AND CHARGES. 


UNITED SHERARDISING (LTD.) Charge created by receiver. on 
companys property, present and future. (in priority to. debentures), 
dated. March 13, 1913. to secure not more than £150. Holder: W.J. 
Halsey, 

RECEIVERSHIPS. 


SAMUEL HARTFORD & CO, (LTD.)--Notice of appointment of F. H. 
Thornton, 5l. North John-street, Liverpool. as receiver on April 4, 1913. 
u vler powers contained in debentures, dated Mav 3, and Nov. 19, 1912, 
has been filed. 

T. E. SMITH & CO. LTD.) M. P. Cryer, Old Bank-chamb.rs, Keighley, 
ceased to act as receiver manager on March 7, 1913. 


CITY NOTES. 


. NUM 
MEMORANDA (April 17).— Bank rate 4! per cent. (Ap dE 14, 19:31. 
Price of silver, 27] 1. per oz. Console 744. 791 for money ; 75—75] 
for account. Consols Pay Day, May 2 : Stock and Shares Continuation 
Days, April 22 and Mav l4. Ticket Days, April 24 and May 15. Pay 
Days, April 22 and Mav 16 ; Mining Shares Carry Over Day, April 22. 

ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—'l'he directors have de- 
clared an interim dividend for the quarter ended. March 31 of 15s. per 
cent. on the ordinary stock and £1. 10s. per cent. on the preferred stock 
(less tax), payable on Mav I. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)-.An interim 
dividend at the rate of 8 per cent. per annum has been declared on the 
deferred ordinary stock in respect of the half-vear to Dec. 31. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.) —l'he transfer books 
and register of holders of second debenture stock are closed from 17th to 
30ih inst, inclusive, preparatory to payment of interest due May IH. 

GERMAN INDUSTRIAL INVESTMENTS. -The “ Frankfurter Zeitung " 
states that the fresh capital invested in industrial enterprises in Germany 
during the first quarier of 1913 was 222.373.000 marks. as compared with 
430.504.000. and 324,560,000 in the corresponding. periods of 1912 and 
191] respectively. The. approximate amount invesied in. engincering 
was 351 million and in electricity and gas undertakings 213 million marks. 

INDO-EUROPFAN TELEGRAPH CO. (LTD.)—'l'he board of directors have 
determined subject to final audit, to recommend payment of a dividend 
for the six months ended Dec. 31, 1912. of 17s. 6d. p:rshare (making. with 
the interim dividend already paid, 6 per cent. for the vear), and a bonus 
of 20s, per share, both tax free. They have also determined to recomme nd 
a special distribution of 15s. per share (tax free) out of interest accrued 
during the vear upon certain investments and advance accounts. The 
dividend, bonus and special distribution will be pavable on and after 
Mav 1. The transfer books will be clesed from the 16th to the 29th 
April ticlusive. 

LA PLATA ELECTRIC TRAMWAYS CO. (LTD.) —'l'he directors have de- 
elared a dividend on the preference shares at the rate of 6 per cent. per 
annum. 

MONTEVIDEO TELEPHONE CO. (LTD.)—'l'he directors have declared. an 
interim dividend for the half-year to Jan. 31 at the rate of 5 per cent, 
per annum on the preference shares and 6 per cent. per annum on the 
ordinary shares. 

TELEPHONE COMPANY OF EGYPT (LTD.)—The directors have declared 
a dividend of 6 per cent. (6s. per share) on the preferred. and deferred 
shares for the half-year to Dec. 31, making 10 per cent. for the vear, 
£2,000 being placed te staff pension fund and £112,698 carried forward. 
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Birmingham D. P. T. Co.... 
Blackpool & Fleetwood .... 
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Brighton Corporation 
Bristol Trams & Carriage .. 
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Cakutta Tramways Co. .... 
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Cardiff Corporation........ 
Central London Railway ... 
City & South London Rly. . 
Cork Electric Trams Co. . 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
RECEIPTS. 
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ELECTRICAL COMPANIES’ 


SHARE LIST. 


| € pi ET LAST Price * RATE Business 
Week | 5 Inc. or Dec. _ AGGREGATE Divi- NAME. Wed. | PER CENT. DAD END WEEK TO 
ended. | £g (a No. of ~ ‘Inc. or Dec DEND April 16. | Yigr.bgp. : APRIL 16, 
_ ML M ‘weeks, | Amount (a) MEL MM ME 1 "c oP ear M pm m. ip ete es | 
£ ! wl, | "CPC ME Hieh- Low- 
April : | Eo E z | u | 67,00 + 2002 Electricity Supply. TEF est. | est. 
" 4.157 . . d. 
» 8 $5925] + 7,638 14 |. 779,682 i 59.964 10} 7/0 | Bournemouth & Poole Elec. Sup. Ord.... 4 519 O| Mar, Sep 
» 12 40 - 120 3 1317 — 98 10; 4/6 | Do. 4j per Cent. Cum. Pref.......... 8i--9)$ |4 14 9| Feb, Aug 
» 12 239  — 26 47 14,443 + 470 6/0 | Do. 6 per Cent. Cum. Second Pref ....| 10 —101 514 O0 | Feb, Aug | 
i 4 18? + 88 14 2.87 + 655 44% Do. 4} per Cent. Deb. Stock (red.) ... T 96 —98 !|411 6 Jan, July 
n A e poe 58 14 4634 + 2358. ae a mpn & Erraietan Elec. Sup. Ord.. HE | 3 i d Maren ae 
” — 336 15 10,89 /6 : o. per Cant. Pref. ooo sce es : ar, Sept 
» 12 11,106 — 106 2 19 i L di 49, Central Elec.Sup.Co.4% Guar. Deb. Stck. 95 —98 |4 1 6 June, Dec 
,65 1,046 A 
ys 4 715 — 33 14 13,047 + 1:092 2/6 | Charing Cross (W.End & City) E.Sup.Co., 44-5 | 5 0 O| Feb, Aug, 3 
is T" 2; s | 2:3 O. 4 per Cent. Pref. ..........008- 44-42 1414 9| Feb. Aug, ..| 
a 9 1.72. — 535 2 2,528 + e` 4% Do. 4 per Cent. Deb. Stock (red.) sud 9 $--93} : 4 5 6| Jan, July | 93 
» l3 2662 .- 236 2 4835 — 448 44°, Do. 4$ per Cent. Deb. Stock (red.)....| 100 —102,4 8 O0 bx "T 
| Mar. 14 3,265: + 207 l1 | 33.327. — 1.060 2/3 Do. City Undertaking 44°, Cum. Pref. 3i— 4i 5 2 6| Jan, July e | 
| April 9' 12767 — 556 ți 2313 — 52 3/0 | Chelsea Electric Supply Ord........... | 44-5 15 0 0; March .... | -. 
^ » 12  Á5534  — 1,331 2 9,664 — 1.962 44°o| Do. 4} per Cent. Deb. Stock (red.)....| —99 '411 0| June, Dec : 
» B 818 — 198 2 1.542 — ‘531 44°.) Chiswick Elec. Supp. Corp. Ist Mort. Db. 89 —92 | 417 9 x ER n 
‘ 11 7.076 + 885 14 j 12/0 | City of London Electric Lighting Ord...| 16 —17} 5 3 O' Feb, Aug : 
12 1635 + 180 RE | Ed is 6/0 Do. 6 per Cent. Cum. Pref 2 —13 !412 3| Jan, July .. 
* 13 274 + 1 , p = eee) 997 Do. 5 per Cent. Deb. Stock (red.).. ..| 116 —120 |4 3 0 | June, Dec .. | 
». I8 1270 — 115 2. 2365 — 547 4j?,| Do. 4| per Cent. 2nd Deb. Stock (red.) 100 —102/4 8 0 | Jan, July | ... .. 
» 12 m64036 +R8,026 " s Fe 8/0 county of rondon pe SUD Ord..... ne > 3 age Aug 10, 10] 
» 12 129 — 12 6/0 o. 6 per Cent. Cum. Pref........... = ar, Sep T T 
' TRAE d ip pool = Ea 44°5) Do. 44 per Cent. s dia: (red.)....| of =i : : Jan, July 106 . 
» 12 5,370 + 1,548 15 7 44° Do. Second Deb. Stcch............, — ay, ov ne e 
» 12 2916 — 68 15 | y. T POS 2: ° Enn E CO oe LL | dd bs June, July T be 
» 10 496 | — 20 14 pis y f o. 6 per Cent. Cum. Pref........... - ay, Nov... 
» 4 837 = 4988, $1 a = ioe 44%] Do. 44 per Cent. Ist Mort. Deb. (red.).| 81 —84 |5 7 O0 | July...... , 83 .. 
ia 4. 549 — 70 14 6,931 + 194 3.0 | Folkestone Electricity Supply Co. Ord... 44—5 6 0 O., April, Oct ix Qu 
» 2 196 — $1 2 "361 — 129 n S. ed aut eee T x» : id 2 Ha E: es ; 
» 1 134, — 22 2 o. 4h Ist Deb. Stock (red.) ........ m eb, Aug => = 
bp. dd | 9,5955 — 558 T n L oe $5" *Hove Electric Lighting Ord........... 7) - 7 5 16 O | April, Oct TE 
» 4 815 + 35 14 11.612 + 1.514 41?,| Isle of Wight E. L. & P. Co. Deb. Stock..; 88 —91 |5 1 p 90; 901 
» 9 1200 + 50 47 , 57167 + 201 5:0 | Kensington & Knightsbridge Ord....... 74-8 |512 9] Feb, Aug . .. 
ve 12 1,134. — 14 t2 1.947 + 57 6% Do. 6 per Cent. Ist Pref............. 4l—54 | 5 14 Jan, July so 
» 1. 31 — 59 72 478 -— 96 4°, | Do. 4 per Cent. Deb. Stock (red.)....| 90 —93 |* 6 - i 
i 4 1.051. + 49° 14 14,529 + 1.169 4% | Kensington & Knetbe.Co.& Notting Hill 
. 12 20,155 + 1715 45 862,975 + 11.707 Co. (Joint Station) 4", Deb. Stock (red.)) 89 - 92 ;4 7 April, Oct | 
T 12 122 + 76 15 1,827 + 342 44° | Kent Elec. Power Co. Irred. Deb. Stock..| 76 —80 | 5 12 Jan, July 
; ie 7 ex » " 1;6 | London Elec. SE 0) «c RM S | li 1 : n. Mar S:pt 
Y 4 208 — 4 14 2.827 + 193 3:0 Do. 6perCent. Pref........-.ceeeee: Pe ar, Sept 7 
, 12. 1433 — ' S 4° Do. 4 per Cent. 1st Mort. Deb....... 91 94 1/4 5 Jan, July 921 
^ 4 "Ee 4 = E e 4 oe 23 Metropolitan Electric Supply Ord....... 34 - 3] 9 3 April, Oct jx 
» 8 1845 — 792, | 2087 — 1.025 23 Do. 4b per Cent. Cum. Pref........... 4} -4% |417 Jan, July 4| 4 
„ 10 782 — 579 15 11.799 + 4060 4}°5] Do. 44 per Cent. Deb. Stock Ist Mort..| 97 —100 | 4 10 June, Dec » 
, 12 $9167 —$1.165 $15 $124,842 — $42.130 34°: Do. 34 p2rCent. Mort. Deb. Stocktred.)) 84 -86 |4 1 3] Jan, July .. : 
ZEN FEM eed Ponte sa eo ed ERE. 
w "2 3,030 + 53 2 5.3963  — 325 keo) Newcastle istrict E. L. ; .St] 92 — TE 
12 432 — 156 2 757 — 304 2;6 | Newcastle Elec. Supply 5 per Cent. non- : 
ia " Cum. IS NE E NEM 41 —41 5 § 0 Feb, Aue | ex 
& 12 — E" z ' 44°56) Do. 4è per Cent. Ist Mort. Dsb....... i 97—99 ,411 Of Jan. July | - Kis 
w 12 30 x: M 2$ 9 me = 15 v"e |tNorth Metro. Elec. Power Sup. 5 Morts. | 974—1004! 419 6 -" EA | i 
» 4 130 — 2 14 1.7224 + 92 6/0 | Notting Hill E. L. Co. 6^; Non.Com.Pref.| 9j 103 |5 11 6 DONA um 
da. 4/0 | Oxford Da e Orda T Si | j i: " March | | z 
= 14 'à i 4", | Do. 495 Deb. Stocks 5.454 eu 87 -.9 : : 2 
Age der ge a ae DA. 50 | St. James & Pail Mall Elec. Ord. ....... Rig |511 0] Feb, Aug l: 
Li , 3/6 Do. 7 per Cent. ENG a x uc 6} -7} : P: e ps jute ger” ai 
| i 44 e : 34°%| Do. 34 per Cent. De . Stock (red.)....| 84 — 87 an. uly e e 
UE E "P DNE nS CC 2/0 | Smithfield Market Electric Sup. Ord... pap |816 0| heb 1... ON cse 
3 jn . is L, N St 4/44} South London Bie vie i di TP 21- 34 | © S : April ..... Beat zn 
» 12 2751 ~ 555' 2 13.370 + 387 -| 5% | Do. 5% Ist Mort. Stock (red.)........ 7100 | 5 c? 97i 
3 : 0/8* | South Metro. Elec.Lt.&Power 7% Ist Pret] 1.4 —] 518 O| Feb, Aug tech sss 
Wm o eee "AU ce eee stl] 21} Do. per Cent: 2nd Pref... eee Dm 36 6) Feb Am] dio 
T E : .| 4i?o| Do. 4} Ist Deb. Stock (red.)........ 94 —97 pri us du 
r ‘ LY m oe: i 1/3 | Urban Electric Supply Ord............. 1-1 «s April, Oct 3s | is 
v 13 pr T inr | "s pese Ps Po 'o | Do. SperCent. Cum. Pref.ex 3-inCerts| 24.34 |3 5 0 April, Oct ais s 
> H 194 — 155 19 3:294 + "402 St. | 44°,/ Do. 4} per Cent. Ist Mort. Dabs. 2 83 —86 | 5 2 O | April, Oct | 84} 84 
2 40.48 — 2,342 152 2192673 — 111.843 1:11 | Waste Heat & Gas Elec. Gen. Stations..| 14 14 | 614 6| May, Aug. Ik. 
" 12. 14495 + 87/5. 15 218095 + BIS Westminster Elec. Sup. Ord...... wei. 81—9 511 O | Mar, Sept AT os 
eee de, 5,422 | + 2,767 15 . 79.743 — 44696 2/3 | Do. 44 par Cont. Cum. Pref, ........ 5S c) 4 3 9| lan, Inly E| 5g 
» 12 12 — 4, 27 4396 — | | 
» 10 178 USS 44 2 331 =r 40 
» 12, 16627| ~ 255; 2 29,591] + 44 
» 12, 22590. + 131 15 | 33,946 + 2.148 Electr c Railways and Tra nways 
40 210 + 58 14 2,8853 + 43¢ 
» 12 13288 + 1,161 15 | 197,945 + 9,346 Bath Elec. Trams P 5; i Ay 
» 4| 8521 — 735 14 114.670 + 3,123 Tp Eres Puno P i ii E E 
»» 4 298 EAS 18 14 4.190 T 4] t S 41 D å] le# M rt D : ' ] 4 ) z 14 ni Ue | O 
m 12 183 p 10 2 353 ai 10! S ‘i B' Di 4 D ra T 1 tDab.S 20 cC n 3 ] ] 
” 12 4,475 > 66 3 7,887 EXE 463 x 10 7s Bri | Ti n s&C 1 rd é | f To f Al » 
» 12 717 + §3 2 1,344 + 98 T Td ri C: ES l D-of 1 y 7 4. 3 A : 
» d 508; — 103 §2 778 — 16 st. | 4 a o vas Tank D) a 0 —102 1318 6| Feb. Ar 
" 4 9950 — 105 14 7,934 4- 478 |] &, BritichFlectricTraction6% Pf Ord.N RÀ 1 Tui “De “BI 
» 13 207 — 23 3 5.792 — 430 |} 3; “Do. Def. Ord. St. Me 31 —51 | 7 31 
» 9 177 + 11 4 783 — BD Pee Do. 6 pir Cent. Cum Pret 85 —88 | 616 0 |} Aug 85} 85 
» ]l^ 2,123, + 98 15 , 31,470 + 3,304 |} z; D 7 pər Cent. Non Cum. P 32 —3! ? 344 33 
t 4 120 = 14 14 1.645 t 162 Qe < r3- E r C i Per 4 |I D Qg 1 Q^] = a 0 Ap | Oc 9] 301 
» 12) L834:— 558 2 3275 — 1,168 St. | 44 Do. 4} per Cent. 2nd Deb. Stock...... 78-.—329:- L5 3475 | Masi dise |. f 
T 4 2,059 + 685 14 27954 + 4,441 f Sc | 38°| Central London Ordina 80 —82 |313 O0 | Fel Avia 81] 35 
m > $ ^ » cl ONG - 7 D J I ug i 
mm 9 787 68 2 1,582 T 16 Ct ; Do 4 ner C Pref. S 83 Q 414 0 Fel Aue ; 
” 9 876 + 19 il 1075 + 224 | S; fi Do. "4i per Cent. Pref... 10 —108|4 3 3 
» 4 102 + 32 14 1.003 + 339 J S| 5) Do. Dealmred Stockeas<ccccscccs ce: 79 | 1210 9] Feb - 59) 
e 14 4878 + 12 2 9,7398  — 449 || 100 40 Do. 4 per Cent. Debs.... 8 —100|4 0 O0 Jan, July, 993 
^ ER = ij s ' eg || St. | 14%] City & South London Rly. Con. O 311 6| Feb, Aug 
" s S: + 2 14 629 + 58 St. | 5% Do. 5 per Cent. Pref. (1891) 98 —101 | 4 19 0O | Feb, Aue 
»* 13 7,034 + 826 t3 i 19,197 + 2,48 - St 5 D à ' | Q DUE es e ESI = OS aos 99 102 4 l a A Fy ! Au 
» 12 $11804 +$1,058 15 $171280 + $13309 || Sb | 9? | Bo dS TN 972 —100 15 0 0 | RE 2M 
" 4i. |= 177 04 | 984 + ` DEEEF CHE hs oe SEA EE 95 —98 |5 2 OlFeb Aw E 
"4, 98 + 35, 14 13,588 + 1,844 St"! 24 | Do. 4r r Cent. Perpstual Dsbs.......| 94 —96 |4 3 3|May, Nov| 75% 74 
oe ee ee ae 0 Á à ublin 4+ d rams JT Cent. - i 12 4 4 , Ea : 
E 9 614 | — 424 2 788 — 477 10] 9 D Cat = d & Distri t Tram Ord.. Maes al 9 t 4 Xo im j 
a UE. E 3432 + — 339 | 10| .. | Gt. Northern & City Pref. Ord......... 21—21 By: a 
» 12 695 — 192 12 1,221 — 49 | l| 7id.| Hastings & District Elec. Trams 6% C.P. t—H 7 7 6| Mar. Sept 
» I3! 12m! um. 2 — 234 + “195 If St] 44%) Do. 48 Dob. Stock eene 994—766 6 0| April, Oct 
EUM ENIIENU EN bM Coe eta EE Mar Sop 
" 4, 1,166; + 148. 14 15,713 + 1,238 St.| 45%] Do. 4p per Cent. Dobs............... 81 —83 |5 6 6| Na! July 
" : p "x D 1 19 Bo 57 £5| 2/6 | Lof Thanet E. T. & Lt. 5 per Cent. Pref.. 21 —2t 415 0 ar,. Sept 
$i 4 + T St. | 4% Do. 4 per Cent. Deb. Stock. To ene il 75 —90 |5 0 0] Jan, July | .. | 
"T 190 , + 3 14 2315 + 360 uU anarkshire amwayS...e4devv»»«s»»2» —104 
! 10| 6/0 | Lanarkshire Tramway 94—10} | 5 18 6 | Feb, Aug as 
n 3 | 468  — 339 IS 6,817 ns 333 | st. 59 Lancs Utd. Trams 5% Prior LisnDeb.Stk.| 78 —80 |6 5 0 Jan, July x | 
» 1 |, 4050 !— 1621 ¢ 1,848 di 299 | sc | 495 | London Electric 4% Deb. Stock........ 94 —96 |4 3 6| 941 .. 
» , e TS 78 di Lien oe . idi | g^ 4?5 Do. 4 per Cent. Pref. . eo " Pr ; * 1 75 —77 5 2 6 : ‘ | l 76 754 
» 10| 2,587; ~ 639, |l 3,6566 |— 618 | * ! T an July |e | 2: 
d «| 519 0| Jan, July 64 62} 
T 4 ; 62 + 24 14 603 + 253 | | 
.,. | Mersey Con. Urd. otOCK......cs von sl nM A m] Es 
7 3 2 x ieo »i 673 + 7A 1| 6d. Metropolitan M PL Qn ie vs 5 0 i 7€ e n 
» 4| 29,— 28! i4 | 3424 '+ "zo||s!| 0/6) De Sper cont Cum. Poki inn $19 0 BS.) re es 
» 4. 10 ,-— 10! l4 141 + 20 ipe De mom 419 0 July | ..| .q 
» 13, 1251} — 158| 18 | 20040 + 2,123 4%] Metropolitan Railway Consolidated... 52 13:28 i E ay 
» 4: 1048, 4. 126] 14 | 15021 + 1/581 | IPRC STS : ex "o d 
* Partly electrical. si a | 
inus3days, | Plus 3 days. 4 Plus2d ays. c * No allowance has been made for accrued interest or redemption. | 
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ELECTRICAL COMPANIES’ SHARE | LI 


“BUSINESS 


a | *RArE | DIVIDEND 
& | Divi- NAME. Wed. PER CENT,| “VIDE 
a [Drv April i6.|Yieten.| PYE 
| 
Electric Railwsys “nd Tramways— Continued. | £ s. d. 
St. 2196 | Metropolitan Rly. Surplus Lands Stocks.| 61 —63 |4 7 0 Feb, Aug 
St. '34% | Do. 34 per Cent.Preference.......... 81 —83 | 4 3 6/ Feb, Aug 
St. 33% | Do. 3 per Cent. * A ” Preference....| 80 —82 |4 5 O0 Feb, Aug , 
St. gis Do. per Cent. Convertible Pief..... e) —82 |4 5 O Feb, Aug 
St. 34 Do. 3 per Cent. Debenture Stock....| 85 —87 ;4 0- 6 Jan, July 
St. 3 % | Do. 3h perCent. "A" Deb. Stock....| 84 —86 4 1 3 Jan, July 
Ste}. s Metropolitan District Railway Ord..... 391—401] | .. Feb, Aug 
St 198% | Do, 44 Fist PreEccccosssecuésosxs — | 5 3 6 Feb, Aug 
St. 33% | Do. Assented Ext. Pref. (Int. Guar. by | 
| Und. Elec. Rlys. Co. of London, Ltd.) 75 —77 | 411 0 Feb, Aug 
St.| 3% | Do. 3perCent Consoltd. Rent-charge 71 —73 |4 2 0 Jan, July 
St., 4% | Do. 4perCent. Midland Rent-charg:... 97 —99 4 1 O Jan, July 
St.| 4% | Do. Guar. Stock 4 per Cent........... | —85 |414 0 Mar S 
St.| 6% | Do. 6 per Cent. Perp. Deb. Stock ....| 137 —139 4 7 O Jan, July 
St | 4% ! Do. 4perCent. Ditto .......... e 93 —95 ;4 4 0 Jan, July 
1 8.d. Potteries Electric Traction Ord......... | À—& 8 0 0 April, Oct 
1, 0/6 sa VA Cent. Cum. Pre... ii fecas '  49—3* (619 O0 Feb, Aug 
St.| 44%, Do. 4 per Cent. Deb. Stock........ | —87 3 3 6 May, Nov 
l 1/24 S. Met. Elec. Trams & Ltg. 6% Cm. Pref. H#—# 7 80 i 
St. | 4% | Do. 4 per Cent. Deb. er Ps xov —70 514 O Jan, July 
10 j Undergd. Elec. Rys. Lon. Shares........ 41—41 n/d 
sa MOL. "Po; APSE E socia ket n 97 99 411 0 ; 
- HA Do. 6% In. bds with coup No. 11. 9241—9341 3 4 O June, Dec 
5 Yorkshire (W.R.) Elec. Trams, Ord.. - 2] RE. Maschi. «is 
5 1/6 | Do. 6 per Cent. Cum. Pref........... 3-31 4 0 0 be 
St. 44% | Do. 4} per Cent. Ist Debs........... | 81 —85 ,5 6 O Jan, July 
|, , Electric Manufacturing, &>. | | 
St. 41% | Anchor Cable Co. 44° Deb. Stock....-. 961—100) 4 9 6 
1 1/25: Aron Electricity Meter Ord........ 7... 4—1 8. 9. 0 zx 
1| 0/77| Do. 6% Cum. Pref............ eee. $322 | 7 34 0 April, Oct 
100, 5% | De. ist Mort. Con. Db uoesex es 86 —89 |! 512 0 ez 
1| 0/75! Automatic TelenhoneMfg.Co.6% Cm. Pf l4—11 |416 0 - 
1 1/44 Babcock & Wilcox Ord......... siaz 3&—3ü 410 6 April, Oct 
WOME DG PEE Gui or ka sqsdtrus prre bea i li—1h |400 (s 
5 6/0 . British Insulated & Helsby Cables Ord... 7{—8} |6 1 9 July, Feb 
5: 3/0 Do. 6perCent.Pref............. ee Si—o} 416 0 Jan, July 
St se Do. 44 per Cent. Ist Mort. Deb. (red.). 102 —104 4 6 6 Jan, July 
St.) 57. Do. 3% Mort. Deb. Stock <5. 6.0000. 101 —103 417 O0 
"i 0/7, British L. M. Ericsson Mfg. Co. 69, Pf.. i—i 5 6 6 Lá 
| 44% British Thoms'n-Houst'n 44%, Ist Mt. Db. 96 —98 411 9 Mar, Sept 
E - British Westinghouse 10 per Cent. Pref.. \—} >$ Feb, Aug 
100, 6% | Do. 6 per Cent. Prior Lien. Dbs. (red. 98 —101 519 0 Pi 
St. 4% Do. 4 per Cent. Mort. Deb. Stock.. 62—66 3 0 6 Jan, July 
St.| 5% Brush Elec. Eng. Co. Prior Lien Deb. Stk. 73 —78 6 80 
St. 441%) Do. 4i'4 Perp. 1st Deb: Stk... oos 38 --43 10 9 6 Mar, Səpt 
St. 44°, Do. Perpetual 2nd Deb. Stock ...... 25 --29 1512 0 Jan, July 
5 5/0 | Callender's Cable Con. Ord............. IAF 6 8 0 jan july 
5 2/6. Do. Sper Cent. Cum. Pref........... 4-54 417 6. Jan, july 
St., 44% ' Do. 4l per Cent. Ist Mort. Debs. (red). 98- 101 4 9 0 Nov, May 
1; 2/6 ' Castner-Kellner Alkali Co............. 34-348 5 5.0 May, Nov 
St, 44% . 4} per Cent. Ist Mort. Deb. (red.) 103 - 106 4 5 O Feb, Aug 
| xe Consolidated BSigHaAl CO acea rcov ree 13 6 0 Aor Cet 
1-07. tDa, Oper Cent Pre aas e ets | te -— th 814 0 April, Oct 
3 _.- | Crompton & Co. (Nos. 1 to 85,000)...... | zaj i Jan, July 
100, 5% Do. 5 per Cent. Ist. Mort. Debs. (red.) 55 —57 814 0 p July 
S t. Dick, Katr & Co. Ord... o cds tale vies fs — fe 6 0 0 "DE egies 
65:077; Do. byper Cent, Cum. Pref cioe sse Mess CT B O4 VB uso 
St. 4176 Do. 43 per Cent. Deb. Stock........ 95 —98 411 9 Jan, July 
.. | Edison & Swan United (“A” Sn.) (£3 pd. ) 1—i i Feb, Aug 
5 22 Do: TES pads sex ekeskeoutd xus Il—1i Fe^ Aug 
St. 4% | Do. 4perCent. Mort. Deb. Stock (red.) 61 —65 ,6 3 0 June, Dec 
St. 5% | Do. 5per Cent. 2nd Deb. Stock...... 70—73 617 Q Mar, Sept. 
2 319$' Electric Construction E a EAE ET | l à —] á S 14 D. July C T 
2 1S Do. 7 per Cent. Cum. Pret ioo 11-2 7 0 0; Jan, July 
St. 4% Do. 4perCent. Pern. Ist Mort. Debs..| 781—811 418 O Jan, July 
10 6/0 General Electric 6?5 Cum. Pref......... 10 —10} 511 6 June, Dec 
St. 4% Do. 6per Cent. Ist Mort. Debs. ...... 89 —93 6 9 0 Mar, Sept 
5 10/0 Henley's Telegraph Works Ord......... 121—127 516 0 Gb, Aug 
5209.3 -D&. AE per CAnE Peel eeessscetises 44-5} 4 8 O Feb, Aug 
St. 41%, Do. 4perCent. Ist Mort. Deb. Stock..| 101 —103 4 7 6 Mar, Sz2pt 
10 15/0 India Rubber Gut. Per., &c., Works Ord.| 101I—1l! 616 O Feb, Aug 
10 5/0 Do. 5 per Cent. Cum Pb eo rd 9 —IlD S$ 0 0 . 
100: 4% Do. 4perCent. Debs. (red.).......... 2—95 4 4 3 April Oct 
St, 996 ohnson & Phillips 5°% Ist Mt. D:bt. Stk., 75 —78 6 8 8. i 
] ational Elec. Construction Co.........; I— | es Ario ees 
l Richardsons,Westgarth & Co., Ltd., Ord. to * Ps NOV s 
a | Do. 6 pèr Cent: Cum, Pret... oes 1—1 aw May, Nov 
4M /o. Do. 44 per Cent. Perp. Deb. Stock.. 63 —66 616 0 Jan, July 
are . | Simplex Conduit 6 p^r Cent. Cum. Pref.. -5 . so 
12 36/0 Tap P ettasticn A Mame] 35 --37 611 0 Mar, July 
100 Do. om Fone Deb. Bonds (1909)....; 951—981 4 1 O Jan, July 
l 1/0 Ai i It - DNE Lus E EEN | ]1]—18 510 « 
1! 0/6 | tDo. cid Cent. non-Cum. Preferencs..| 1 —11 4 9 0 " 
St. 5% tDo. 2p Cent. non-Cum. Prefzrred.., 102 —105 4 14 3 . 
St.| 4% | Do. 4perCent. Ist Mort. Db. Sk. (red.) 961—983) 4 1 3 June, Dec 
100 44% Do. 44 per Cent. 2nd Mort. Deb. (red.) 1014—1034} 4 7 O June, Dec 
100| 5% Do. 5 per Cent. 3rd Mort. Debs. Scrip. 1031—1051 414 9. , 
10| 12% J. G. White & Co. 6% Cum. Pref....... | 1$—16 ,7 19 0, E 
H s Villans & Robinson DES hoa us | -A | T | Apr, Oct 
E. are Do. 6 per Cent. Cum. Pref........... | 1—1 | oi Apr, Oct 
St.| 4% Do. 4 per Cent. Ist Mort. Debs...... 57 —59 | 616 0 May, Nov | 
Telegraphs. | | 
10! 9/0 | Amazon Telegraph ......... enne 7—71 5 6 8| June, Dec 
100. 5% | Do. SperCent. Debs. (red.)........ 97 —99 | 5-1 Qi Jan, July 
St. | 30/0! Anglo-American Telegraph Ord......... 66 —68 '4 9 0 | F,My,Ag,N 
St.|30/0; Do. Preferred ........ een 1111—1121 5 6 6 | F,My.Ag.N 
St 130/01 Do. Deferred........ nnn 243—24 6 1 6 F,MyAgN | 
St. | 4% | Commercial Cable 4 per Cent. Deb. Stk..| 82 —84 415 0 Jn,Ap,Jy,O 
10, 6/0 | Cuba Submarine Ord......... eese —9 613 6 Feb, Aug' 
10 10/0; Do. Preference 10 per Cent.......... 16 —17 518 0 Feb, Aug 
5 2/0 | Direct Spanish Ord..........--- ll] 31-38 |5 6 8 April, Oct 
5, 5/0 | Do. 10 per Cent. Cum. Piet nenas n 6—7 .7 3 0 April, Oct 
10 2/0 | Direct United States Cable...........- 61—71 '6 4 O | JaAp.Jy.O 
100| 44% Direct West India Cable 44%Re.Db.(rd.)} 99 —101 4 9 6 June, Dec 
St. | 25/0 | Eastern Ordinary ....-.. nnn 135 —5138, 5 2 6 Ja,My.Jy,O 
St.|17/6| Do. 3% per Cent. Pref. Stock... 5 ex's 8-30 4 7 3 Ja.My,Jy,O 
St.| 4% | Do. 4 per Cent. Mort. Deb. Stk. (red.)) 941—951] 4 3 0 May, Nov 
10| 2/6 , Eastern Extension NCMURANEOA ER VARY | 13 —13i 5 4 0 Ja, Ap]y.O| 
st. | 4% | Do. 4per Cent, Deb. Stock i ces 5 —97. 4 2 6| Feb, Aug 
25| 4% | Eastern "S Af. 4% Mauritius Sub.Debs. e 319 0 May, Nov 
10| 5/0 | G.N. (of Copenhagen) with coup nI AEE 2—34 |5 6 0 Jan, July | 
25| 12/6 | Indo-European .... «en n n n Solh | '5 8 9 May, Nov. 
100| 5% | Mackay Companies Common .........- | —8 616 O Ja,Ap,Jy,O 
100 4% | Do. Preference ..; «e enn | 69 —72 516 O Ja.Ap,Jy, | 
1| 4/0 Marconi x po Pr Toy: EW. woes ME a | 4 3 6 , April. :.... 
ar Ipg COSFER | T^ E m 
os A Europ. Pe 49; y Guar.Dbs.(red.)) 971—991 | 4 0 6 June, Dec 
West Coast of America... ... eene 14—1j |4 2 6 May ..... 
Do. 4 per Cent. Debs. ....... eee 95 —98 | 4 1 7{ Jan, July | 
West India & Panama ......... eee k—3hk | 4 1 0, May, Nov 
Do. 6 per Cent. Ist Pref.......+++++- 10 —10} | 5 14 0 | May, Nov | 
Do. 6% 2nd Pref......... ee 91—10 |6 0 QO, May, Nov 
Do. 5 por uen (is ereraa 101 —103|417 O0 | Jan, July 
yi Telegraph «..... eer] 13 —131 | 5 4 0 | Mr,Ju,O,D 
r Cent. Deb. Stock (red. y....| 95 —97 |4 2.9 | June, Dec 
i | De sWestern nionTelegraph Fdg.&R.E.Bnd.| 96 —99 i411 0 z 
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Last 


IST. —Continued. 


Price *RATE Busines 
Divipenn | SUSINEss 
WEEK TO | = E | Divr- NAME. Wed. | PERCENT. W 
Aprit 16. | 4 |pEND April16.|Yietveo,) DVE. ing ie 
High-| Low High- Lo: 
est. | est. | Tru »phones. £ s. d. | est. | ed. 
614: 61j[100, 2$ Arner. Telephn % Telegh. Cap. St....... 134 —136 | 5 17 6 tas 
82}. 82]|.. | 4% | Do. Coll Trust $1,000 4 rer Cent. Bds. 91 —93 |4 6 O Jan, Juy| n° | 
80 .. i 4% | Do. 4% Cons. Bonds 1936.......... 105 —107 | 3 14 9. mc PME awe 
81) 801[St. 5°% | Anelo-Portue'se Tel.5% Ist Mt. Db. Stk! 991—1011 4 18 6 Mar, Sep. | Fite) a 
B7 | — 3/0 CMI Telephonie dun ER S IRTA VS 1:0. Agust uu 
85i .. 5°% | Cuban Telephone 5% Ist Mt. PS Ch 95 97 |5 3 0 : 96: 95 
40}! 391 0/75 | Monte Video Telephone Ord.. Lif. 19 8-9 Bor. i 
86) 85} 0/6 | Do. SperCent. Pref......... ees —b !514 3 May, Nov ~ . 
4l", New York Telephone Co. 30 yr. Bnds.. 39E--IDOD 4. v » 100} 95 
75) 7 0775 Oriental ...... creep lü—!i 4 2 6 Apri, Oct lk 1! 
eh cape 0/75: Do. 6 per Cant. Cum. Pref........... 1*5—1.. 418 3 April Oct - 
| .. t. 4% | Do. 4perCent. Red. Db. Stock...... 88 —0 49 O Jan, July - 
844 .. [St. 43%] Telnh. Co. of Eevpt 44% Db. Stk. (red.).. 96 —98 411 9 Jan, July . 
137} ..| 9 5/0 | United River Plate Ord. 1 to 190.000. . Pa 9 9. Jdy ui 7i 
94 93i] 5 2/0 | Do. SpsrCent. Cum, Pref........s.. Si —5} 490 June, Dec a 
ee : 4*4 Do..41 D:b. St. Red. encicee e 102 —104 4 6 6 Jan, July 102i 
ur] s - Financial Investments. idi Bars 
TL '0 | Elec. & Gen. Investment 6% Cum. Pref. an, Jul .:. =. 
981 97i 2/0 | Globe Teleerarh & Trust......... eee 101—111 5 6 6 Sp DcMrJu ! !!À 104 
93i 921 10 30,| Do. 6rerCent.Pref....... eee 12}—13 1412 3 SpDcMrju| !4À .. 
10 6% |*Submarine Cables Trust (Cert.’....-.-. 124 —127. 414 3 April Oct| ie. .. 
33 ot | 
Colonial and Foreign Ele~tris 
| | Railways, Tramways, &c. 
o | 9 2/9 | Anglo-Aresntine 5°4 Cum. Ist Pref...... 48—5& |419 O April, Oct| 55 S$ 
i 5 2:9 | Do. 519, Cum. 2nd Pref............- 44 —i |512 6 Jan, July | 48 4% 
y 4 |CDm 407 Deb. Bites cca esac tence 901—924 ,4 6 6 June, Dec| 92| 9 
5 (15 Jen. MACS. Db. AEs cetus BoA 14b -9^ 10 is 100% 10)! 
3 i E» Db. BU. Db. POs od ode sande dt 994—101} 4 18 6 100} 99} 
> 5°, | Anckland Elec. Trams. 5°,, Deb. (red.).. 101 —103:4 17 © Jan, July; ;, - 
* 9 40 | Brisbane Elec. Trms. Invest. Ord....... 7)--74 5 4 6 May ...... EL 
s 526 | Do. 5 ver Cent. Cum. Pref.. ......... 41-5] ,415 0 May, Nov S58 . 
em - 441°4| Do. 44 ner Cent. Db. Prov. Certs..... 100 —103|4 7 6 Jan ju TET 
s . 89, | British Columbia El. Rly. Db. Ord..... 135 —139; 515 0 Mar, Sept, 138 13 
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NOTES. 
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A Physiological Radio Receiver. 
SoME interesting experiments on the application of an 
electro-physiological phenomenon to the reception of wire- | 
less telegraph signals are described in another column. 
Briefly, Dr. LEFEUvRE has shown that a fraction of the 
signal current that ordinarily passes through the operator’s 
telephone is sufficient to stimulate in a frog’s leg muscular 
contraction, which can easily be magnified into a visible 
record on a rotating drum. The fact that the experimenter 
has used the current from a detector, and not the high- 
frequency oscillations as received on the antenna, provokes 
the inquiry whether he has tried to use the oscillations. 
If nerve and muscle respond to oscillatory current nearly 
as fully as todirect current, then this frog’s leg recorder could 
eliminate the detector or rectifier, with enormous gain in 


efficiency. 


Perhaps those who write 


9? 


'* scientific 


articles 


for our daily contemporaries will see in this an explanation 
of the twitchings that some folk feel on the approach of a 
thunderstorm. But it occurs to us that oscillatorv current 
cannot in fact affect nerves and muscles ; for if it could, then, 


In spite of the “ skin-effect, 


' the neighbourhood of a large 


wireless telegraph station would be full of votaries of St. 
Vitus during the despatch of à message. 


—J— 


ON inspecting the records of the Eiffel Tower time signals, 
which we reproduce, it is seen that the response of this living 
tissue galvanometer is fairly rapid, but not rapid enough to 
separate the half-dozen sparks that go to make up a dash. 
The time signals are produced by aid of a resonance trans- 
former, and, in consequence, the “note” resembles the 
croak of a frog. This low-spark frequency is easily de- 
tected by a string galvanometer, but is quite ignored by a 
frog’s leg. The rapidity of response is not nearly so great 
as, for instance, that of the telephone diaphragm, although, 
on the other hand, the amplitude of the response to the 
same exciting current is greater out of all proportion. If 
only the rate of response were more rapid the living muscle 
might solve the problem of the telephone relay in a very 
simple manner. Which leads us finally to ask: Is the 
energy display of the living muscle greater than the amount 
of energy applied to the nerve to exciteit ? It would appear 
that it is, and that therefore true relay action takes place 


in the muscle. 
amc crt 


Sub-Stations and the Home Office Regulations. 
THE worst of regulations is that they lead to inflexi- 
bility, both in their application and in their interpretation. 
Now, though we have nothing in the abstract against the 
Home Office Regulations governing the use of electricity in 
factories, yet it must be pointed out, as we have already 
urged, that to avoid injustice they must be administered 
with an eye upon the broad merits of each case—a desi- 
deratum which is difficult of attainment where the matter 
has to be decided by legal rather than by technical men. A 
case in point is that in which the North Metropolitan Co. 
have been concerned owing to the death of a sub-station 
assistant. This youth was instructed to clean a part of 
the switchboard which was dead, and in so doing he came 
in contact with part of a high-tension switch, and was in- 
stantly killed. On the hearing of the case at the petty 
sessions the Company were heavily fined for not having 
the live parts of the board properly screened in accordance 
with regulation 18p, and also for breach of regulation 28, 
which relates to the employment of competent persons on 
dangerous work. On appeal, however, the first penalty has 


been reduced and the second conviction has been quashed. 
— PaáÓá——À w^ 


THE difficulties of the case are many, but we think the 
principal one is due to the non-recogition in the rules of 


ee 
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the essential differences between a sub-station and a factory, 
In the latter the employés will be mainly ignorant of the 
dangers of electrical working, while in the former the oppo- 
site will be the case ; and it should not, therefore, be neces- 
sary to protect the staff from the consequences of their 
own lack of knowledge to so great an extent. Emplovés, 
it is sometimes forgotten, have their responsibilities in 
these matters as well as emplovers, and one would have 
scarcely expected a man, trained as the unfortunate victim 
in this accident was trained, to have behaved in so careless a 
fashion. This argument, we think, sufficiently justifies the 
reduction of the penalty, though it must be admitted that 
the regulations were violated. 


amm eee 


THE second conviction which has been quashed raises the 
much more important question as to whether an " autho- 
rised person " ceases to be such when emploved under 
another “ authorised person." The regulations certainly 
require elucidation on this point so as to make it abso- 
lutely clear who may and who mav not be emploved on 
this class of work. If, as the prosecution contended, a 
young man of 17 or 18 cannot be an “ authorised person ” 
the regulations should say so. At present they only fix an 
age limit for the “competent person,” who is apparently 
one step lower in the technical scale. That a decision 
should be given on this point is more important than 
appears at first sight, for if it is illegal to employ men under 
21 vears of age on this work it will close the electricity 
supply industry to very many desiring to take up electrical 
engineering. We are glad therefore to see that the appeal 
has been allowed, and we hope as a result that the rules 
will be correspondingly mod? fied. 


——dÁá- — 


Military Science and Electric Railways. 

ALTHOUGH the statements that strategv remains the same 
as it was in the time of Julius Cesar, and that all the im- 
provements that have been introduced into modern warfare 
have only affected tactics, are both broadly true, vet there 
is at the same time no doubt that the introduction of better 
means of communication and, above all, of better means 
of transport have done much to improve the rapidity with 
which opposing forces can be brought into contact. The 
recognition of this fact by modern strategists has led to the 
building on the Continent of railways which are intended 
purely for military purposes, and has, moreover, influenced 
the arrangements on the other railways which, though used 
for ordinary purposes in time of peace, would be required 
for military purposes in time of war. This being the case 
any alteration in the wav these railways are worked must 
be of extreme importance to military men, and it is for this 
reason interesting to see the way in which the proposed 
extensive railway electrification in Germany is being viewed 
by the high military authorities of that country. In an 
article in “ Der Tag,” Major-General Keim poirits out that 
so much depends on the efficiency of the German railways 
on the outbreak of war that nothing must be done or left 
undone that might tend to reduce it. He is, therefore, 
perturbed by the idea that railways may be electrified, and 
points out that where electric traction is in force on the main 


ee 


lines the whole mobilisation plan might be frustrated at 
the critical moment bv the destruction of the power station 
or some injury to the line. He is also afraid that the fact 
that the generating stations are under the control of Trade 


Unionists might lead to serious trouble and prevent 
mobilisation. 


METTUS 

As regards the last part of General KErw's indictment 
we need say nothmg, except to remark that even Trade 
Unionists are not without some patriotic feelings, and that 
his fears of what thev might do, or fail to do, seem, to say 
the least of it, exaggerated. The presence of common 
dangers welds together many opposing factions. The purely 
electrical side of the case 1s of more interest to us, and here 
again we think General KEIM exaggerates the vulner- 
ability of electric railways. In the first place, it is unlikely 
that the working of a railway will be dependent on the 
plant in one power house alone, while the fact that railwavs 
have been shown to be principally useful for strategical 
purposes on the lines of communication and of much less 
use In tactics 1s not altered by the method of working 
emploved. Indeed, if a section of the railway falls into the 
enemv's hands it is likely to be of rather less use to them 
when worked electrically than if worked bv steam, even if 
they capture rolling stock as well as the track, while as 
regards openness to raids, there is certainly nothing to 
choose between steam and electric working, for it must be 
remembered that the overhead line or third rail, as the case 
may be, is to some extent self-protective, and even if it were 
not a short-circuit would not so completely paralyse the 
working as General Keim seems to think, We agree with 
him, however, that the concentration of all generating plant 
in one station is a source of weakness, and this weakness 


(as we have seen just recently) may have undesirable results 


in peace as well as in war. 
———,———— 


The Independence of Experts. 


MANY curious statements have been made during the 
course of the inquiry into the Marconi contract, an inquiry 
which still continues to wend its weary way on party lines, 
and among them must be included the contention by 
Mr. Goprrey Isaacs that Mr. A. A. CAMPBELL SWINTON 
is not an independent expert from the radio-telegraphic 
point of view, because he once made a report of a favour- 
able character upon the Poulsen system. We are not here 
concerned with the individual claims of any engineer in 
this matter, but surely it should scarcely be necessary even 
to mention the fact that consulting engineers are frequently 
called upon to report on new systems or new plant. Each 
time they do so, and their report happens to be favour- 


able, are they to be considered pledged to that system or 


that plant to the exclusion of all comers ? Obviously not. 
If such a contention were valid then Mr. W. DUDDELL or 
Mr. James SwiNBURNE (merely to take examples) would 
not be eligible to serve upon the Technical Committee 
recently appointed by the Government to inquire into the 
desirability of adopting the Marconi system. The idea is 80 
absurd that we feel sure it is only necessary for the position 
to be stated for all members of the Marconi Committee to 
appreciate it in its true light. | 
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Royal Engineers (T.F.)J— Edward Nims Rees has been 
appointed second lieutenant in the Electric Lights Company, 
Glamorgan (Fortress) Engineers, Royal Engineers. 

Sussman Miners’ Lamps.—The Home Secretary made 
an"order on April 18 approving, for use on all mines to which 
the Coal Mines Act, 1911, applies, the Sussmann Electric 
Safety Lamps, Nos. 3 and 4. | 

Board of Trade Report on the Collision on the North-Eastern 
Railway.— The report of Lieut.-Col. P. G. von Donop on the 
collision which took place between an electric passenger train 
and an empty stock train on March lst, at Manors East 
Station on the N.-E. Railway, has been issued. An electric 
train from Monkseaton to Newcastle, consisting of four vehicles, 
was Just starting from Manors East Station when it was run 
into from behind by an empty stock train. whose speed was 
estimated to be about 10 miles per hour. The fireman of the 
stock train and 49 passengers were injured, none fatally. The 
brakes are all reported to have been in excellent order. Lieut.- 
Col. von Donop considers the accident must be entirely attri- 
buted to the mistake made by a signalman in not putting back 
his home signal after the electric train had passed it, and so per- 
mitting the stock train to enter the station whilst the electric 
train was standing. Owing to a curve in the track the driver of 
the stock train had only a very restricted view of the line ahead. 


Electrification of the Berlin Railways.—It is announced 
that the Lower House of the Prussian Diet has passed by 192 
votes to 143 a bill which will empower the Government to make 
at a cost of £1,250,000 preparations for the electrification of the 
Berlin City Circular and Suburban Railways, with certain 
temporary restrictions. The House rejected the Centre Party 
motion, which proposed merely to spend a sum of £331,000 on 
improving the railway and £150,000 on carrying out experi- 
ments in electric traction. The Prussian Minister of Public 
Works, Herr von Breitenbach, said that in consequence of the 
extraordinary increase of traffic—which one speaker estimated 
to have more than doubled since 1895—the City Railway had 
practically reached the limit of its capacity, and that in order 
to cope with the situation electric traction must certainly be 
installed. It would be £300,000 cheaper a vear than steam. 
With electricity 1t would be possible to run 40 trains an hour 
instead of 24, and to increase accommodation for passengers by 
possibly as much as 100 per cent. Electric trains were in 
every way more convenient and economical. The steam 
service would not be altogether abolished, but he regretted that 
opposition to the scheme had originated from manufacturers of 
steam locomotives. The opponents of the bill. who denied that 
they represented the interests of steam locomotives’ manu- 
facturers, agreed that a reorganisation of the City Railway was 
urgent, but thought that the electric installation should be 
postponed. The statements regarding the increase of traffic 
and the discomforts of the City Railway had been much exag- 
gerated. Further, electric traction might in certain. circum- 
stances render mobilisation much less smooth. and it might 
also have a prejudicial effect on the electric current which 
worked the telegraphs. A representative of the War Office 
said the Ministry of War had no objections to the electri- 
fication of the railway. Very little use could in any case be 
made of the old steam engines in mobilisation, because they 
were not adapted to carrying heavy military loads. The 
supply of engines was so large on the German railways that the 
War Office would not miss the engines of the City Railway. 
The Minister of Public Works said that a representative of the 
postal administration had told the committee that it would be 
possible to prevent the electric installation from affecting the 
telegraph system. The supply of power would not be left to 
private firms. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Latakia—Palura .............. . May 26,1910 ... — 
Scalamova—Samos ..........-. April 21,1912 ... — 
Marmariza—Rhodes............ April 21, 1912 — 
Bessika—Tonedos ........... . April24, 1912 — 
Poulocondore—Pontianac...... duly 5, 1912 — 
Malagascar—Reunion ......... Mar. 11, 1913 — 
Paramaribo—Cayenne ......... April 11, 1913 April 22, 1915 


Perim—Cayenne ......... . os 


April 21, 1913 
"Oran— Tangier............. ETETETT) — 


-. April 18,1913 


Electrical Trades’ Benevolent Institution. —It will be 
remembered that at the recent annual dinner of this Institution 
Mr. L. G. Byng offered £100 on condition that nine others 
contributed a like sum. Subsequently Mr. H. Hirst and Mr. 
Geo. Sutton contributed £100 each, and we now learn that Mr. 
E. Garcke has also become one of the £100 contributors. 

New Hot Galvanising Process.— We understand that a new 
hot galvanising process has recently been patented in the 
United States by Prof. €. F. Burgess. This differs from other 
previous processes in that it covers the use of an alloy of zinc 
and iron for coating iron or steel. The alloy is composed of 
about 92 per cent. of zinc and 8 per cent. of iron and is prepared 
in a powdered or granulated form. The alloy is applied to the 
iron and steel in a similar manner to the well-known process 
ofsherardising. Messrs. Arthur D. Little & Co., who touch upon 
this matter in their report as Official Chemists to the American 
Institute of Metals, say that it is claimed by the inventor that 
the finished coat 1s dense and silver white in colour and electro- 
positive to iron, but less so than pure zinc, with the result that 
it does not corrode as rapidly as zinc, and yet at the same time 
protects the iron or steel equally well. 

Electrification of the Panama Railways.— ^ The Times 
Engineering Supplement ” states that now the relocation and 
reconstruction of the Panama Railroad is completed surveys 
are being made for the transmission of power for the operation 
of the line by electricity. The Gatun hydroelectric plant which 
is under construction will supply the energy required under 
normal conditions, but there will also be a connection with the 
present steam-driven electric plant at Miraflores. The trans- 
mission pressure will be 44,000 volts, and this potential will be 
stepped down at various distribution centres for running the 
trains, lighting the canal, and supplying the power required 
for operating the various machine shops, the gates, and other 
apphances at the dams and locks. Bridges of the customary 
type for carrying the cables, &c., will span the tracks, the dis- 
tance between them varying from 200 ft. to 300 ft. according 
to the local curvature conditions of the railway. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Messrs. A. J. Makower and W. A. Oschwald contribute an article 
on ** Half-frosted Incandescent Lamps " (p. 96). 

Mr. A. F. Burgess contributes an article on “ The Measurement 
of Reactance by the Maximum Power Method " (p. 102). 

Dr. G. Kapp read a Paper-.on ‘* Phase Advancing " at the Institu- 
tion of Electrical Engineers last night (p. 86). 

An account is given of the discussion at Glasgow on Mr. A. E. 
Hadley's Paper on ** Power Supply on the Rand " (p. 97). 

We give an account of a Physiological Radio Receiver, due to Dr. 
Lefeuvre. of Rennes (p. 93). 

An account is given of the discussions which took place at Manches- 
ter and Birmingham on Dr. Rosenberg's Paper on “‘Self-synchronising 
Machines " (p. 91). l 

We give an account of the discussion on Mr. A. P. Trotter's Paper, 
** Standard Clauses for Inclusion in a Specitication of Street Light- 
ing " (p. 94). 

An abstract is given of a Paper by Dr. S. P. Smith on ** The Use of 
Single Phase Commutator Motors for Electric Traction on Long 
Distance Railways " (p. 89). 

Companies’ Meetings and Reports.—Meetings of the E'ectrolytic 
Alkali Co., Indian Electric Supply & Traction Co. and Lancashire 
Power Construction Co. are reported (p. 118). 

The directors’ reports abstracted include those of the Anglo- 
American Telegraph Co., Constantinople Telephone Co., Cork Electric 
Tramways & Lighting Co., Deutsch-Atlantische Telegraphengesell- 
schaft. Direct United States Cable Co., Indo-European Telegraph Co., 
Oriental! Telephone & Electric Co., Richardsons, Westgarth & Co. and 
United River Plate Telephone Co. (pp. 117 end 118). 


OBITUARY. 


D. HELME. —We regret to record the death of Mr. Dacre Helme, 
chief engineer of Nelson Corporation Electrical Department, which 
occurred on April 18th from pneumonia. Mr. Helme went to Nelson 
Electricity Works as switchboard attendant from Vickers, Sons & 
Maxim. Barrow. He succeeded Mr, M. V. Hetty as chief electrical 
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engineer and tramways manager in 1906. The concern was then in 
a poor way financially, but by his zealous attention he turned a loss 
into a profit. Last year's estimate of profit on the tramways was 
exceeded by over £1,200. and there was also a profit on the electricity 
works. Mr. Helme was a native of Hereford and whilst at Barrow 
he gained valuable experience of electrical work in relation to ship- 
building. He was 39 vears of age and leaves a widow and one son. 
The funeral took place at Little Nelson cn Tuesday. and was 
attended by the Mayor, Town Council and Corporation officials. 


Pnor. A. C. ErLiorT. —We regret to learn thet the death of Prof. 
A. C. Elliott. president of the South Wales Institute of Engineers, 
and professor of engineering at the South Wales University College, 
occurred on Monday last. The deceased was 52 years of age. Prof. 
Elliott was educated at the Universities of Edinburgh and Glasgow, 
and during the years 1876 to 188] he was engaged in the engineering 
department of the Glasgow and South Western Railway. In 1884 
he became assistant to Lord Kelvin and Prof. Fleeming Jenkin in 
connection with the Commercial Cable Co.’s undertaking. 


JOHN Saxsy.—We also have to record the death of Mr. John 
Saxby, which occurred on Wednesd»y last at Haywards Heeth. The 
deceased was in his 92nd year. With Mr. Farmer he was the 
founder of the well-known firm of Saxby & Farmer, who heve done so 
much to render travelling on the reilways of this country safe. He 
wes the inventor of @ system of interlocking railway points and 
signals and of much ingenious auxiliary electrics! apparatus 
designed for the same purpose. 


PERSONAL. 


Mr. G. B. Crockatt and Mr. G. H. M. Fowler inform us that they 
have severed their connection with the Reason Mfg. Co. with whom 
they have been for many years, acting as sales manager and works 
manager respectively. 

The following notice appeared in “* The Times " yesterday :— 

AIANI-DE- FERRANTI—INCE.—On the 24th April, 1888, at St. Dominic's 
Priory, Haverstock Hill, Sebastian Ziani-de-Ferranti, of Fellows-road, 
Hampstead, to Gertrude Ruth, second daughter of Francis Ince, of Fitz- 
john s-avenue and St. Benet.chambers, Fenchurch-street. 


APPOINTMENTS VACANT AND FILLED. 
ts 


Applications are invited for the post of lecturer in mathematics 
at the University of Hong Kong. Salary £400 per annum and 
quarters, or £100 house allowance. Five years’ agreement, and 
the work will be chiefly with the students of the engineering faculty. 
Applications are also invited for.the post of lecturer in strength of 
materials. Commencing salary £350 per annum with quarters, or 
£100 house a'lowance. Five years’ agreement. Applications to 
the Dean of the Faculty of Engineering, Mr. C. A. M. Smith, M.Sc., 
M.I.Mech.E., care of British Engineers’ Association, Caxton House, 
Westminster, S.W., by May 20. See an advertisement. 

An electrical engineer is required to act as manager and secretary 
of the Minehead Electric Supply Co. (Ltd.). Commencing salary 
£180 per annum, with percentage of profits. Applications to Mr. 
H. D. Leather, Messrs. Leather & Veale, chartered accountants, 10, 
East-parade, Leeds. See an advertisement. 

Applications are invited for the position of chief assistant electrical | 
engineer to Watford Urban Council. Commencing salary £150 per 
annum.: Forms of application from the Chief Electrical Engineer, 
and must b» returned by May 2. See an advertisement. 

A draughtsman is required for the West London district, used to 
design of small dynamos, motors, and switchboards, See an adver- 
tisement. | 

An advertiser requires a man used to construction and operation 
of high-speed Diesel engine and with knowledge of switehboard work. 


A lerge shipbuilding end engineering firm advertise for en ex- 
perienced designer of c.c. and a.c. dynamos, motors and switchgear. 

The Senate of the University of London invite applicati ns for the 
post of professor of civil and mechanical engineering at the East 
London College. Salary £600 a year. Particulars from the Aca- 
demic Registrar, University of London, South Kensington, S.W. 
Applications by first post May 19. 

The Council of Liverpool University invite applications for the 
Brunner Chair of Physical Chemistry. Stipend not less than £600 
per annum. Applications by May 24 to the Registrar, from whom 
further particulars may be obtained. 
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' Leeds Tramways and Electricity Committee have promoted Mr. 
Charles N. Hefford to be manager of the electricity department sub- 


ject to the approval of the City Council) in succession to Mr. Harold 


Dickinson. The commencing salary is to be £600 per annum. 

Mr. Hefford was formerly engineering assistant in the department, and 
since the departure of Mr. Dickinson for Liverpool has temporarily filled 
his position. He was educated at the Leeds Church Middle-class School. 
From there he passed to the Leeds University in 1892 with the first Leeds 
City Council entrance scholarship awarded. After his course in the 
engineering department of the University he took an honours degree in 
the Faculty of Science, and in 1905 he obtained the degree of M.Sc, 
He served his engineering apprenticeship with Messrs. J. & H. MacLaren, 
of Leeds, with whom he remained until he obtained an appointment in 
the Corporation electricity department in February, 1904. He is an 
A. M. Inst.. E.. and A.M Inst. E. E. 


On Thursday last Hempstead (London) Borough Council inter- 


viewed the three candidates selected by the Electricity Committee 
for the position of chief electrical engineer and manager of the 
electricity supply underteking in succession to Mr. H. H. Couzens, 
and ultimately Mr. W. Wyld (borough electrical engineer and tram- 
Ways manager et Birkenhead) was appointed. Mr. Wyld has been 
at Birkenhead nine yverrs, and previous!y held appointments at 
Doncaster, Wednesbury and Salford. The salary attached to his 
new position is £700 2 veer and e bonus calculeted on the net profits 
of the underteking. 

Mr. A. W. Barham, chief essistent engineer of the Watford 
District Council's electricity supply department, has been promoted 
to the position of chief engincer, in succession to Mr. F. W. Purse, 
who hes been appointed city electrical engineer of Carlisle. 

For the position of consumers’ engineer, Hampstead Council has 
appointed Mr. C. M. Devis, of Bristol, èt a salary of £300 s year. 

Mr. W. Dunne, of the Stalybridge, Hyde, Mossley & Dukinfield 
Electricity Board, has been appointed shift engineer at Paisley. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.— New Council.—We under- 
stand thet Mr. R. A. Ch»ttock, city electrical engineer, Birminghem, 
has been nominated by a number of municipal electr:e2] engineers as 
a candidate for the council of the Institution of E'ectrical Engineers. 


Institution of Electrical Engineers.— Admission of Students.— 
On and after June 1. 1913. all candidates for election to the class of 
Students will be required to have one of the following qualifications : 
The matriculation examination of any university in the British 
Empire ; or the responsions examination of the University of Oxford ; 
or the previous examination of the University of Cambridge; the 
studentship examination of the Institution of Civil Engineers; the 
school-leaving examination for the Scottish Education Department ; 
the naval cadet passing-out examination ; the entrance examinations 
for Woolwich and Sandhurst ; the school examination (for school- 
leaving certificate) or the senior school examination of the University 
of London; the Oxford or Cambridge loca] examination (a senior 
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certificate, provided it covers English and elementary mathematics); ` 


the Oxford and Cambridge higher certificate (provided it covers 
English and elementary mathematics) ; the Arbiturienten examina- 
tion of any German or Austrian secondary school, or the correspond- 
ing examination of similar schools in other countries ; the certificate 
of any other educational authority which may be recognised by the 
council of the Institution as equivalent for the purpose of admission 
to the class of Students. 


Institution of Electrical Engineers.— Paris V isit. —Members wishing 
to take part in this visit are requested to return their reply forms to 
the secretary without delay, Up to the present the names of 86 
members and 46 ladies have been received. 


Students’ Section of the Institution of Electrical Engineers.— The 
annual general meeting of this section has been postponed from April 
30th until May 7th. There are five extra-collegiate vacancies occur- 
ring on the Students’ Committee and nominations for the vacancies 
should be sent to the hon. secretary, Mr. E. T. Driver, 24. Bradgate- 
road, Catford. S.E., at the earliest opportunity. At this meeting 


Messrs, E. A. Richards and D, Dunham will read a Paper on “ Single- - 


Phase Commnutator Motors." 


The Institution of Mechanical Engineers.— The onniversary dinner 
of this Institution was held at the Hotel Cecil on Thursday of last 
week, Sir H. Frederick Donaldson, K.C.B.. President of the Institu- 
tion, being in the chair. About 250 members and guests were 
present including: The Right Hon. Col. J. E. B. Seely, the Right 
Hon. H. L. Samuel, the Right Hon. Sir G. H. Reid, the Hon. L. 
O'Loughlin, Sir J. Wolfe Barry, F.R.S., Sir George Gibb, Sir Robert 
Hunter, Major-Gen. G. K. Seott-Moncrieff, R.E., Major-Gen. 5. B. 
von Donop, Major-Gen. Sir C. F. Hadden, Brig.-Gen. H. C. Smith, 
Col. Sir E. W. D. Ward, Col. Sir H. W. W. Barlow, Reer- Admiral 


Il 


Kis 


s x dà 


Trem UP Ae DÀ ow" 


THE ELECTRICIAN, APRIL 25, 1913. 85 


A. W. Waymouth, Major E. H. Hills, F.R.S., the Vice-Chancellor 
of Cambridge, the Mayor of the City of Westminster, The Mayor of 
Cambridge. Mr. R. Elliott-Cooper, Dr. W. C. Unwin, F. R.5., Mr. W. 
Duddell. F.R.S., Mr. A. Cooper, Dr. R. T. Glazebrook, F.R.S. and 
Mr. E. Worthington (Secretary). 

pr. W. €. Uxwis, F.R.S., in proposing the toast of “ Our Guests," 
said that the Institution had seldom been honoured with so distinguished 
a company. and more seldom still had there been so many representatives 
of the Army and Navy present. That this should be so was only right, 
ax there was a strong mutual regard between mechanical envineers and 
the Army and Navy. As an Institution their connection with these 


services was also close, as any one who recalled the work of Sir William 


White and Sir Alexander Kennedy would remember, and while they 
might deplore the expenditure on armaments they must welcome, as 
engineers, the efficieney with which the work was carried out. Continuing, 
Dr. Unwin called attention to the large number of representatives of 
scientific. societies who were present. The number and importance 
of these societies were indicative of the increasing specialisation which 
had become necessary in engineering. ‘These societies were of pre- 
eminent utility, and were well worthy of the Kaisers remark that they 
formed the spiritual branch of the great army enlisted for the defence 
of their country. 

The PostTMASTER-GENERAL, in reply, referred to the tact with which 
the toast list had been arranged, for it was often difficult both for the 
proposer and the responder to deal adequately with such toasts as '' His 
Majesty's Ministers ” or the “ Houses of Parliament," Turning to the 
engineering side of the great Government Departments, he mentioned 
that while the War Office might be a useful department in war it was 
insignificant from an engineering point of view compared with the Post 
Office; The engineermg plant owned by that depariment had a capital 
value of. £20,000,000, and £5.000,000. were being spent annually. He 
gave details of the development on the engineering side which was being 
made in the Post. Office work. and referred. parcicularly to the new tube 
railway and to automatic telephones, The engineer, hes said, was a 
central feature of modera civilisation, and was changing the environment 
in which we lived in a way that could not he without effect on our 
conditions, 1t was of the highest importance therefore to secure the 
greatest possible efficiency in the conduct of this profession, 

This toast was also responded io by Sir GEORGE REID, who said that he 
ought really to have been present at another dinner, but was persuaded 
to attend that of the Institution of Mechanical Engineers, because there 
he was enabled to make a speech as well as to have æ dinner. He. pro- 
ceeded to show how well able he was to do this in a most humorous 
fashion, and finally went on to refer to the question of home defence, 
and appealed to mechanical engineers generally to show their patriotism 
by making up the shortage which at present existed in the "Territorial 
Force. 

The toast of the * Institution of Mechanical Engineers was proposed 
by Col. J. E. B. SEELY. who said that it was necessary that mechanical 
engineering should. be devoted to other than peaceful purposes. "This 
had been completely brought out by Mr. H. G. Wells in articles which 
had recently been appearing in the " Daily Mail.” Victory. between 
armies would, in future, principally lie with those who applied their 
brains rather than on those who had the greatest number of men. He 
thought some of the shoriage of the Territorial Force was due to the 
fact that we were an extraordinarily mechanically-minded nation, but 
although the mechanical engineer was highly important as regards the 
equipment of the army men were wanted as well who would be willing 
to undergo privations in the service of their country. Every mechanical 
engineer then, besides using his inventive skill, should be prepared to 
sacrifice his body as well. 

This toast was replied to by the PRESIDENT. and the company then 
turned to the reception room, where a musical programme was performed 
by the Imperial Orchestra. 


The Society of Engineers (Ineorporated).— This Society have 
arranged for a Bohemian concert, to which ladies are specially invited, 
to be held in the Council Chamber of the Holborn Restaurant, on 
Saturday, May 3, 1913. at 8 p.m. The chair will be taken by the 
president, Mr. Arthur Valon, and a large attendance is anticipated, 
so that early application for tickets is desirable. An excellent musical 
programme will be given by well-known artistes. All particulars may 
be had from the Secretary, 17. Victoria-street, S.W., from whom 
tickets for non-members may be obtained at 2s. 6d. each. 


Imperial College of Science and Technology.—The fifth annual 
report of the governing body of this [nstitution states that the system 
of administration of the College by means of an Executive Committee 
and a Finance Committee, reporting to the governing body four 
times a year, has worked satisfactorily. Reference was made in the 
last report to the provision of adequate accommodation for the 
extended work and activities of the College, and the present report 
states that in this connection the building in Prince Consort-road for 
the Royal School of Mines and the Department of Geology is approach- 
ing completion, and is to be occupied in its entirety at the beginning 
of session 1913-14. The cost of erection is £130.820. In addition 
to this extension, however, the City and Guilds ( Engineering) College 
is also undergoing alteration, with a view to more accommodation 
being made available. The cost of this alteration is estimated to be 
£36,924, with an additional £5,000 for heating apparatus. A botany 


building is also in process of erection at a cost of £16,000, and the 
total expenditure on extensions, with other works, is expected to 
exceed a quarter of a million pounds sterling. It is pointed out that 
the College has now reached a point in its development when exten- 
sions of buildings must stop. unless further funds become available. 
The balance of unallotted capital has to be reserved as the nucleus 
of an endowment fund. “It is with profound regret (the report 
adds) that we have had to set a limit to the further development of 
the College and its activities, for we are firmly convinced that the 
subject of technical technology is one of the very first importance. 
Pending additional assistance we are doing all that is possible in this 
direction in temporary accommodation, and have issued an appeal 
for the sum of £50.000. the sum considered essential for making a 
beginning in this direction. This amount would provide and equip 
à building for three branches of work—fuel and refractory materials. 
electro-chemistrv and chemical engineering." | 

Are Works Engineering Society.— Annual Conrersazione—An 
unusually large number of the members of the Arc Works Engineering 
Society (Crompton & Co.) and their friends assembled on Friday 
evening last for the sixth annual conversazione, The chair was taken 
by Mr. A. S. Hodgson, the works manager, and the Mayor of Chelms- 
ford. Mr. G. W. Taylor. J.P.. presented the premiums to the successful 
pupils and apprentices of the past session. The recipients of these 
premiums were Messrs. B. Lakeman, M. L. Felix Smith. T. W. Sharp 
and C, B. Jenkins An excellent. musical programme was gone 
through. most of the items being contributed by the local amateurs, 
Miss E Waumsley, Miss E. Hodgson, Mr. G. L. Williamson, Mr. Perey 
Philips and Mr. J. Sacre, A dramatic sketch was given by the 
members of the Chelmsford Amateur Dramatic Society. Mr. T. E. 
Gatehouse delighted the audience with several violin solos and Mr. 
W. E. Warrilow gave a number of recitations. one of which entitled 
"Cutting Prices.” strongly appealed to the estimating departments, 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, April 25th (to-day). 
PHYSICAL SOCIETY. 
dpm. Meeting at the Imperial College of Science, Imperial Insii- 
tute-road, South Kensington, Agenda: © A Graphic Method 
of Optical Imagery," by Mr. W. R. Bower: and” "pectrosco pic 
Resolution of a Graph," by Dr. C. V. Burton. 
NORTH- East Coast [NsTiTUTION OF ENGINEERS AND SHIPRUILDERS. 
7.30 pan. Meeting at Westgate-road, Newcastle-on-Tyne. Paper 
on “A Comparative Trial between. the Triple Expansion 
Engine and Geared Turbines in Cargo Steamers,” by Mr. J. F. 
Cairns. Adjourned discussion. 


MONDAY, April 28th. 
STUDENTS’ NECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 

$ p.m. Mecting at the Institution of Mechanical Engineers, Great 
George-street. Lecture on “ Law in Relation to Engineering.” 
by Mr. T. Frame Thomson. 

TUESDAY, April 29th. 
ILLUMINATING ENGINEERING SOCIETY. 

7:30 p.m. Meeting at the Royal Society of Arts, John-street, 
Adelphi, London, W.C. Paper on “Standard Clauses for 
Inclusion in a Specification of Street Lighting,” by Mr. A. P. 
Trotter. Adjourned discussion. | 

INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Annual General Meeting at the Institution of Mechanical 

Engineers, Storey’s-gate, London, S.W. 
THURSDAY, May 1st. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Mecting at Victoria Embankment, London, W.C. Paper 
on “ The Use of the Electrostatic System for the Measurement 
of Power," by Messrs. C. C. Paterson, E. H. Rayner and A. 
Kinnes. j 


. THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Colonel H. M. LEAF. 
The following orders have been issued for the current week :— 

Monday, April 28th, “ A" Company.—Recruit Training, 7 p.m. to 
8 p.m. Company Training, 7 p.m. to 10 p.m. 

Tuesday, April 29th, '" B" Company.—Recruit Training, 7 p.m. to 
8 p.m. Company Training, 7 p.m. to 10 p.m. 

Thursday, May Ist, “C” Company.—Recruit Training, 7 p.m. to 
8 p.m. Company Training, 7 p.m. to 10 p.m. 

Friday, May 2nd, " D" Company.—Recruit Training, 7 p.m. to 8 p.m. 
Company Training, 7 p.m. to 10 p.m. 

Saturday, May 3rd, all Companies.—Annual musketry at Purflect rifle 
ranges. "Trains leave Fenchurch.street Station, Midland Railway, 
Tilbury Branch, at 1:15 p.m., 1:35 p.m., and 2:15 p.m. Men 
arriving by later trains will be unable to fire. Rifles, &c.,.are pro- 
vided at the ranges. Headquarters will be opened for regi- 
menta] business from 10 a.m. till 12 noon: 
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ON PHASE-ADVANCING.* 


BY DR. G. KAPP. 


Summary.—Having dealt with the various methods by which phase 
advancement may be attained, the author describes the equipment used 
for this purpose in connection with individual motors, and especially the 
machine whieh he has himself designed for use with. induction. motors, 
The theory of this machine was given in THE ELECTRICIAN, Vol. LXIX.. 
pp. 222 and 272, and in this Paper the author gives some practical results 
which have been obtained with it. The commercial aspect of these 
machines is also dealt with. 


If the current sent out from a power house has a lagging com- 
ponent this may be compensated and the power factor brought to 
unity by connecting to the circuit some apparatus taking a leading 
current. A well-known form of such epparetus is an over-excited 
synchronous motor, and it has also been suggested to use an electro- 
statie condenser for this purpose. Whichever apparatus is used the 
improvement tekes place from the generator up to the point of 
attechment, but not beyond. The apparatus must therefore not be 
installed in the power house, for there it would only releve the 
generators of wattless current, and not the line. Apert from this 
imperfection it can easily be shown that this method is wasteful both 
in capital outlay and in running cost. In capital outlay because the 
volt-ampere capacity of a generator and rotary condenser is greater 
than that of a generetor made large enough to give both components 
of the current, and in running cost because some power is lost in 
running the rotary condenser. Turning to the practical plèn of 
putting such apparatus at the end of the line or on the customer's 
premises, we may distinguish two ceses. First, the reduction of the 
phase angle of the installation as a whole without any change in the 
power factors of individual motors or other consuming devices, and. 
secondly, the increase of the power factor of individual motors. The 
first case is obviously the only possible one if electrostatic condensers 
are to be used, and it is also the only possible solution with rotary 
condensers if the existing motors either because of small size or 
special type do not lend themselves to the application of individual 
phase advancers. In the second case the advancement in phase of 
the current of a few large motors may be carried beyond wit is 
required to bring their power fectors individually to unity. so that 
these large motors are compelled to take a leading current which 
will make up to some extent for the lagging current taken hy the 
small motors. It will be convenient to treat the two cases seperately. 

At first sight phase advancement of the supply system as a whole 
would appear the best policy. because in no way does it interfere 
with the existing arrangements of the customers of the power com- 
pany. A little consideration of the general probem. however, soon 
leads to the conviction that this plan is too expensive for general 
adoption and can only be justified if the cost of the line his a pre- 
ponderating influence. It is the only possible method where the 
consuming devices are squirrel-cage motors, are lemps, induct;on 
furnaces and similar appliances, and then it becomes a question 
whether it will be more profitable to put in a phase advancer or to 
lay an additional line and install additional generators if the plant 
. must be extended. Each case must be studied on its merits; but 
to obtain at least an approximate view of the economic conditions 
involved we may consider the case of a group of small motors taking 
together at peak time 100 kw. at a power factor of 07. Now, sup- 
pose that this installation must be extended by the addition of 
similar motors. The line is loaded to its full current capacity. Any 
additional power required for the new motors must therefore either 
be supplied over à new line or the power-carrying capacity of the old 
line must. be increased by improving the power factor. It may be 
assumed that the steam plant has the required margin of power, and 
since the current is not increased the generators will also be able to 
give the additional power. To fix our ideas let us assume that the 
line loss before the enlargement of the installation, when the power 
factor was 0:7, was 10 per cent. of the power delivered, or 10 kw., 
and that this loss shall not be exceeded when a phase advancer is 
installed. This means that the output of the generator, detined as 
so many volt-amperes, will remain the same. In our case this output 
is 153 k.v.a. The gain in saleable power will depend on the amount 
of phase advancement, but cannot exceed the value corresponding to 
unity power factor. Allowing 4 per cent. of the volt-ampere capacity 
of the idle running motor to cover its losses, the net saleable power 
before and after the installation of the phase advancer is given in the 
following table. 

Since the phase advancer is a synchronous motor it requires an 
exciter, starter and synchroniser. The cost of such a machine with 
its adjuncts would hardly be less, and may be more, than £2 per 
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kilovolt-ampere capacity. so that if new motors are installed taking 
at peek t me an additional 25 kw. at 07 powerfactor, this would 
entail an expenditure of about £180 for the phase advancer and a 
sacrifice of l per cent. in efficieney of. trensmission from generator 
to motors. If the additional power required amounts to the pos- 
sible maximum at unity power factor— namely, 36 kw.—the addi- 
tional expenditure would be £380 and the etficieney would be lowered 
by 2 per cent. Tous, every additional kilowatt set free for sale is 
obtained at a capital outlay of from £7 to £10. Tne financial posi- 


tion is not improved by replacing the dvnam'e machine by an electro- 


statie condenser. In the discussion on Prof. Miles Walker's recent 
Paper.* Mr. A. W. Ashton quoted £2:8 per k:lovolt-ampere 23 the 
cost of condensers, and in a.letter to the press this was afterwards 
corrected to £1:9 for a frequency of 50. For power transmision a 
lower frequency is desirable, and then the cost of condensers is pro- 
portionately inereased, The static condenser can therefore in point 
of cost hardly compete with the dynamic condenser. The fact that 
it requires no attention and has a slightly lower loss is more than 
counterbalanced by its as vet. experimental nature. We know that 
a motor can run for any length of time with perfect reliability, but we 
do not as vet know how a condenser will behave if it is connected to 
the line and left there during an unlimited period. Whether the 
expenditure of from £7 to £10 per kilowatt of additional saleable 
power is a commercial proposition cannot be decided generally. If 
the line were very long and expensive it might pay, but at any rate a 
less costly solution would be preferable. 
Such a solution is provided in the 
second case. 

Since in the cese of phase advance- 
ment applied to individual motors the 
dynamic condenser is not. only used as 
a phase advancer, but is also doing use- 
ful work ss à motor, its cost must not 
he entirely debited to advancing the 
phese. Only so much of the eost should 
be debited to phase-advencing 258 is 
represented by the alteretion in the 
motor to make it suitable for this pur- 
pose. [t must be wound so as to give 
the larger E.M.F., and its current cepa- 
city must be greater than thst corre- 
sponding to its mechanical power. 
Phase-advaneing by en idle-running 
motor may or may not be a commer- 
cial proposition; phase-advancing by 
a loaded motor certainly is, espe- 
cially for the power company, since 
their share of the cost can only amount 
to a part of what it would be if they 
had to do the phase-advancing by an 
idle-running motor on their own account, instead of getting à 
customer to help them. At the sam time they get the full benefit 
of a smaller phase angie over the whole system, which enables them 


— 
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to sell more power without having to lay dowa additional plant.. 


More power without additional capital outlay means a decrease in the 
fixed charges per unit and consequently a reduction in generating 
and distributing costs. Tne over-excited synchronous motor has 
certain virtues, but also one drawback. Amongst the virtues must 


be mentioned constancy of speed and a high overload capacity, 
which distinguish it favourably from the ordinary induction motor ;. 


but it is also distinguished unfavourably from the induction motor 
by the difficulty of starting, or rather by the necessity of starting 
appliances being provided, including a synchroniser. 

Some tvpes of synchronous motors have been developed which do 
not require synchronising and in which the starting appliance 18 
fairly simple. Of these types two may be mentioned : one has been: 


perfected by the Lancashire Dynamo & Motor Co., and the other: 
The Lancashire: 


The outer: 


by the late Mr. Danielsen, of Vesterás, Sweden. 
Dynamo & Motor Co.'s arrangement is shown in Fig. }. 
circle represents & three-phase stator, and the inner circle 2 wound: 
rotor. This rotor may be excited from a small dynamo, e, and then. 
it becomes the continuous-cyrrent field magnet of a synchronous: 
motor, the stator being the armature. At starting, however, the: 
rotor is not excited, but its winding is closed over the resistance 
Gu CU EO dM M IM HP HU MUN MM MM eee 
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shown, and then the rotor winding acts as the secondary circuit of an 
induction motor. The machine is started in the usuel way by gradu- 
ally reducing the resistance until the contact a has advanced to 6 and 
the whole of the starting resistance is short-circuited. The machine 
then works like an ordinary induction motor. If now the resistance 
is again inserted and at the same time the exciting circuit of eis closed, 
the rotor becomes à continuous-current magnet and jumps into step. 
Bv the time the contact a has been completely withdrawn from the 
starting resistance the rotor is over-excited, and the machine, whilst 
giving power mechanically acts as à phase advancer. 

In the Danielsen arrangement (Fig. 2) the three lines a, 6, c repre- 
sent the phases of the rotor of an induction motor. Phase a is shown 
bv a thicker line to indicate that it has twice the copper section of the 
othertwo phases. S isthestarter. and the contacts corresponding to 
the phases 6 and c are permanently connected. The contact corre- 
sponding to a is connected to the joined contacts over a small con- 
tinuous-current series exciting dynamo e, mounted on the motor shaft. 
During the starting period the connections to the dynamo arc short- 
circuited and the brushes are placed on the axis of the field so that the 
machine cannot excite. The motor is started as an induction motor 
in the usual way, and when up to speed—i.e., when the whole of the 
starting resistance is short-circuited—the exciting dynamo is inserted 
by opening the switch above mentioned. It will then be traversed 
bv the rotor current, which has the very low frequency of the slip. 
Hence the self-induction of the exciter does not interfere with the 
working of the machine as an induction motor. If now the brushes 
are shifted into their working position the machine begins to excite 
not only itself but also the rotor of the motor, transforming it into a 
continuous-current magnet. The current enters at phase a and 
passes out by the other two phases in parallel. "This is the reason 
why the copper section of phase a is twice that of the other phases. 
The machine jumps into step and becomes a synchronous motor. 
The excitation is adjusted by shifting the brushes on the exciter. 

It is interesting to inquire what extra amount of material is neces- 
sary to make a synchronous motor capable of performing the double 
duty of motor and phase advancer. The amount of material and in 


a 
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some sense also the cost of the motor may be expressed on the basis of 
the product of E.M.F. and current. The E.M.F. is that to which the 
machine must be excited if it is to act as a phase advancer ; and 
this E.M.F. is also that which it would give on open circuit if power 
were supplied to drive the machine as a generator. It has been 
assumed above that this E.M.F. exceeds the line voltage E bv 
about 30 per cent. If the machine is running as a phase advancer 
pure and simple—t.e., is doing no mechanical] work—the resultant 
E.M.F. which drives the current through the armature will be 0:3 E. 
The resistance of the armature is so small compared with the re- 
actance wL that we may neglect it. and we thus obtain the following 
expression for the current (which in this ease leads the line E.M.F. by 


90 deg.) I-0:3 E/uL. The armature winding must be of sufficient 


section to let this current pass without the permissible temperature 
rise being exceeded, and the field must be strong enough to make the 
induced E.M.F.=1-3 E. The rating of the machine will therefore be 
13 El. Now let us inquire what would be the rating of a machine 
working merely as a motor at unity power factor and taking the same 
current I. It would have to be excited to 1-045 E, and its rating 
would therefore be 1-045 EI. A machine intended to act purely as » 
phase advancer is therefore 24-5 per cent. larger than a machine in- 
tended to act purely as a motor and taking the same current. How 
does the case stand if the machine is to act both as a phase advancer 
td asa motor ? It will then have to take a watt component I from 
the line and to return a leading and wattless component I to the line. 
The total current passing through the armature will therefore be 


1/2, and the armature voltage on open circuit must be 1:33 E, so 
that the rating becomes 1-87 EI, or 79 per cent. higher than the 
rating of the simple motor. Since both components of the current 
ere of the same magnitude the power factor of the over-excited motor 
is 0-7, the current leading. The overload capacity of the combined 
motor and phase-advancer is considerable. It will fall out of step at 
about four times normal load, but the current would then be lagging 


bv 45 deg. With the machine overloaded to a little under three 
times its normal load the phase angle would be zero, so that up to 
this limit the machine still acts as a phase advancer; it should be 
remembered that a motor taking current at unity power factor added 
to a group of motors taking current at 0-7 power factor raises the 
power factor of the whole system. lf we now apply this motor phase- 
advancer to the case previously considered, of a group of customers 
taking 100 kw. at the time of peak load with a power factor of 0-7, 
and inquire what it will cost to add another 25 kw. of saleable power 
Without increasing the generating plant or line, we find that the 
added synchronous motor will have a rating of 60 k.v.a. and will 
take 25 kw. without increasing the line current. The improved 
power factor will be 0-9. The cost of the motor is £120, of which £70 
must be debited to it in respect of its being a motor and £50 in respect 
of its being a phase advancer. If this cost were borne by the power 
company it would mean that bv the expenditure of £50 it purchases 
a market for an additional 25 kw. of sa'eab!e power. This is at the 
rate of £2 per kilowatt. If. on the other hand, the customer is to 
pay the £2 per kilowatt he will expect a recompense in the shape of a 
lower tariff or a discount on the general tariff. This discount need 
not be large. "The yearly bill per kilowatt of peak load will naturally 
vary between wide limits according to the load factor and the price 
for current ; it may be anything between £4 and £10, but taking 
even the lower figure, a discount of 5 per cent. will provide 10 per cent 
for interest and sinking fund on the customer's outlay. Phase- 
advancing by a loaded synchronous motor thus becomes a commer- 
cial proposition. It should be remembered that the power company 
has in supplving the additional power no other expense than that 
incurred for fuel and water, and it could therefore well afford to give 
a greater discount than 5 per cent. ; bat as that is about the lowest 
figure which will tempt the customer to incur the additional expense 
and the somewhat more complicated operation of the motor as re- 
gards starting, and as a suggestion is made later in this Paper for a 
method of metering which works out to about the same discount, 
this discount of 5 per cent. may be retained as fair to the customer 
and very favourab!e to the company. 

We have so far only considered the case that a leading current is 
directly injected into the line; but it is possible to obtain phase 
advancement. by injecting a leading E.M.F. into the secondary of an 
induction motor. This must necessarily react on the primary and 
thus reduce the original lag in it ; and if carried beyond the require- 
ments of the individual motor it may even produce a leading com- 
ponent of the current. taken by the motor and so improve the power 
factor of the svstem as à whole. Prof. Miles Walker has read two 
Papers * descriptive of phase-advancers designed by him for this 
purpose, and [ hive published a general theory of the subject in THE 
ErrEcTRICIAN.T It will therefore not be necessary to enter either 
into the description or the theory of such apparatus; but as this 
Paper is mainly concerned with the commercial aspect of phase- 
advancing it will b» useful to draw from the general theory of phase- 
advancers those conclusions which affect more directly the cost and 
efficiency. If an engineer is called upon to design a motor to work 
with a phase advancer, he should aim at a small natural slip. even at 
the cost of a somewhat reduced natural power factor; he will thereby 
get a cheaper motor and also a cheaper phase advancer, so that the 
cost of the set capable of giving unity power factor need not be 
greater than the cost of a motor designed to work alone. But in 
the latter case the power factor cannot be much over 0-9, so that 
the unity power factor is practically obtained without extra 
expenditure. 

M. Leblanc was the first engineer to call attention to both the rota- 
tional and the vibrating principles of phase advancement, and he has 
patented an apparatus, under the name ‘“‘recuperator,” in which the 
vibrating principle was used to produce phase advancement. When 
the author designed his vibrator he was not aware of M. Leblanc's 
recuperator, but he willingly acknowledged M. Leblane's priority in 
having been the first to draw attention to the fact that phase ad- 
vancement may be produced by making use of the physical principle 
that a leading E.M.F. is generated in an alternating-current con- 
ductor allowed to swing freely in a continuous-current field. Any 
continuous-current armature if traversed by an alternating current 
of low frequency will tend to vibrate, but with a machine of the 
usual proportions this tendency is too weak to be practically utilised. 
In order to get a serviceable phase advancer the armature must be 
bipolar, of small diameter and great length, the air-gap must be as 
small as mechanically possible, and the saturation of teeth and core 
must be very high, not only because a strong field is desirable, but 
also to avoid unbalanced magnetic attraction, which with & small 
air-gap would be unavoidable if the teeth were only moderately 


* “Journal” Inst. Elec. Eng., Vol. XLII., p. 599, 1909, and Vol. L., 


p. 329, 1913. 
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saturated. The leading E.M.F. injected by the vibrator is given by 


the formula 
0-1/¢\7I 
€, — | =] — 
m (2) w 


where m=the mass of the armature in units of 9-81 kilogrammes 
reduced to its circumference, $-—the continuous-current field in 
megalines, 7— distance from wire to wire on the armature, w= 2f, 
the angular speed corresponding to the slip frequency f, and I the 
current in amperes. This formula may with sufficient approxime- 
tion be 2!so written thus— 
o2 1 

| apu 
where z=the number of active conductors, and GD?—the flywheel 
effect of the armature in kilogramme-cm.?. 

It will be seen that the magnitude of the injected E.M.F. is pro- 
portional to the ratio of current and slip frequency. Since this ratio 
decreases only slightly as the load decreases, the injected E.M.F. does 
not fall off proportionally with the load, but at a much lower rate, 
with the result that the effect of the phase advancer is relatively 
greater at low loads, and this is just what is wanted. 

It is especially at low loads where there is greatest need for im- 
proving the power factor. This effect will be seen in Fig. 3, which 
represents test results obtained with a vibrator made by the Sandy- 
croft Foundry Co. (I am indebted to Mr. Hunt for these curves.) 
At one-quarter load the power factor is already 0-87, and at half load 
it is unity, maintaining this value up to full load and beyond. We 
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the vibrator has only three armatures it could only deal with half the 


secondary circuit of the motor. The improvement in power factor 
was nevertheless very marked. The power factor was raised at half 
load from 0-72 to 0-91, and at full load from 0-81 to 0-93. The author 
is not able to give results from actual! practice with a vibrator fitted 
to a large motor, because the small vibrator made by the Sandycroft 
Foundry Co. for the 60 n.r. Hunt cascade motor is as yet the only 
representative of this type of machine in this country. A continents! 
firm is making one for » 450 n.r. motor, but it has not yet been finished. 
The author has, however, made a design for a vibrator to be applied 
to the 800 n.r. motor of which particulars were given in Prof. Miles 
Walker's Paper,* and he finds that each of the three armatures would 
be 13 em. diameter and the length of core 33 em. The armature 
resistance would be 7.2/1,000 ohms, and a flux $—3-45 megalines 
would be obtained with a magnetomotive force of 6,700 ampere-turns. 
At full load the injected E.M.F. is 23 volts. The excitation requires 
an expenditure of 700 watts, and the losses in the copper and iron, 
in brush friction and in contact resistance, come to 1,300 watts, 
making 2 total expenditure of 2 kw. for the vibrator, against which 
must be set the reduction of losses in the motor due to the better 
power factor. The power-factor curve has been predetermined. 
The power factor of the 800 H.P. motor would with this vibrator be 
brought to unity at one-quarter load ; at half load it would be 0-9 
with a leading current, at full load it would be 0-95 with a leading 
current, end at twice full load it would again be unity. Above this 
output the current legs with a power factor of 0-92 at treble load, 
when the limit of stability is approached. The weight of the vibrator 
PER is, as near as can be estimated, 18 cwt., and the floor 

space occupied is 18 in. by 3ft., the vibrator standing 
3 ft. high. 

Whether a rotary or a vibrating machine be used as a 
phase advancer, the power to drive it is in either case very 
64 small, and will generally be more than covered by the 
in reduced losses in the motor. The efficiency of any given 
motor, whether it works with or without a phase advancer, 
will therefore not be appreciab!y altered. There may. 
152 however, be a gain in the vearly energy efficiency, as the 
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a Amps use of è phase advancer enables one to do with a smaller 
—+—1—148 


motor, since the overload capacity is increased. A smaller 


+— 22 motor has smaller losses, and consequently the customer 
a hs oo Ofa power company using his motors with a phase advancer 


attached will effect a certain saving in his bill for current 
' even if the power company does not grant a special dis- 
2 16 count for his taking current at a high power factor. Now 

how does the case stand with the power company ? The 


28 1 : 
a ' cost for electrical energv generated and transmitted is 


24 12 made up of several parts, of which, however, only two 


WD — L—a2o yo need here be considered. One is the actual cost of genera- 
| | 


tion, including a certain percentage of loss in transmission, 


6 rated, but depends only on the cost of the plant which 


P ‘eum Oe ee -——- P a 16 5 and the other is independent of the amount of energy gene- 
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FIG. 3. 


have here the same effect as can be obtained in the rotary phase 
advancer by saturation, only in the case of the vibrator this effect is 
still more pronounced. Fig. 3 gives also the primary and secondary 
currents and the speed, both with and without the vibrator. It will 
be noticed that the effect of the vibrator is to decrease the primary 
current considerably and to increase the secondary current slightly ; 
this means on the whole à smaller copper loss in the motor. 

The three pairs of field cores and the common yoke frame are in 
one casting without any joints. The only machining required is the 
boring of the polar cavities and the facing up of the surfaces to which 
the bearing brackets are bolted. The armature shafts are carried in 
ball bearings. The resistance of each armature hot is 0-048 ohm, 
and when the three armatures are mesh-coupled they can deal with 
a slip-ring current up to 120 amperes. The current in each armature 
is then 70 amperes, and the ohmic loss in the winding 3-35 volts, to 
which must be added the loss by contact resistance of the brushes. 
This is small, since it is possible to use copper-carbon brushes. There 
is no sparking. When the current has crest velue the armature is at 
rest, and when the armature has maximum speed and the frequency 
of commutation has maximum value the current is zero. At inter- 
mediate points there is some reactance voltage of commutation, but 
this is extremely sma!l—only a fraction of a volt. The armature is 
4} in. in diameter and its core 8} in. long. The vibrator was tested 
with a 60 m.P. Hunt cascade motor having six pairs of tappings. As 


12 
a ., Must be installed to provide the service. Part of the plant, 
such as the prime movers, is only very slightly effected by 
the power factor; but the electrica! plant, including the 
z99 © line and step-down transformers at the customer's end, is 
materially affected by it. The cost of the electrical plant 
is determined not by the true power, but by the output 
defined in volt-amperes. Prof. R. Arno, of Milan, and Signor 
Conti, the engineer to several Italian power companies, investigated the 
cost of generation and transmission as affected by power factor, and 
they found that the cost may with sufficient accuracy for practical 
work be taken as proportional to the sum of two-thirds of the watt- 
hours plus one-third of the volt-empere hours. Having settled this as 
a basis for charging, Prof. Arno set to work to design a meter which 
will register according to this formula ; and he has also indicated a 


4 2 


way in which any meter may be adapted to register two-thirds of the - 


watt-hours and one-third of the volt-ampere-hours. In meters of 
the electrodynamic type. where the moving system is a little armature 
traversed by a current in phase with the E.M.F. end the field is pro- 
duced by the main current, a small lag is given to the armature current. 
In meters of the induction type, where the moving system is a disc 
revolving under the combined influence of a shunt 2nd main field, à 
small lag beyond 90 deg. is given to the shunt field. The a a of 
lag in either case is so chosen that at the predominant power f29tor 
the meter registers according to Prof. Arao's formula. Taus for 
installations mainly supplying light the lag of the shunt eurrent 
behind the E.M.F. is 5 deg. in dynamometric meters and 95 deg. in 
induction meters. The meter will then register with a negligible 
error at any power factor between 1 and 0-85. For installations 
consisting mainly of motors the lag is 14 deg. for electrodynam c 
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and 104 deg. for induction meters. The extra lag of 14 deg. may be 
roduced by a slight alteration in the compensating coil of the shunt | concentrates. 
| 


considered, for around them the design of the motor ultimately 


field. Prof. Arno states that meters so adjusted may be used in cases Effect of Power Foctor.—In the alternating-current motor the 
where the power factor varies from 0-5 to 0-9. For large consumers, applied pressure is consumed in three ways. Tne greatest pert, 
where great accuracy in the metering is essential, two meters side by representing work, is used in overcoming the counter- E. M.F. ; 
side may be installed, one registering kilowett-hours and the other | a second part, representing loss, is consumed in resistance ; whilst 
kilovolt-ampere-hours. Tae charge to be made to the consumer can | a third part, representing no power. is necessary to overcome the 
then be calculated on the two-thirds and one-third basis, or on any | E.M.F. of self-induction in the machine, plus the reactance pressure 
other basis which may more newrly, fit the speciel conditions of the due to the leakage of the severe! windings. 

power compeny's plant. It is of interest to inquire what saving a | Defining the power factor cos h in the usual way, the applied 
customer may effect in h's current bill if he uses a ph*se-advancer. pressure P can be split up into watt and wattless components giving 


ake a large customer using large and small motors with an aggregate AE 
osi à unn m re E wattless component of pressure P,, E, YIX 

power of 1,000 kw. and a power factor of 0-75. Since only the large tan p= = = 005. (1) 
wett component of pressure P, E,-XIR 


motors can bo fitted with phase advancers it will scarcely be possib!e 
one Ine power [etur bi PAS out d F ns aen e A Ee | where E, denotes the static E. M.F. of self-induction of the exciting 
Rad aor to per ce the ec memet Mi g iding de to (pons teen xa 

3.000,000 kw.-hours. "With 0-75 power factor the Arno meter would E, PE id d oe ted E 2 A es ea: 
register 34 million units ; but after fitting phase advencers the meter E MEI cero ee CSOHADE ' 

would register only 3-053 million units. With current at 0-5d. per | elso XIX denotes the tota! pressure drop due to resetanee 
unit this makes a difference of about £600 in the bill for current. | and YIR denotes the tota! pressure drop due to resistance. 
This, or something approaching this figure, represents the saving to 
the power company owing to their having to supply very little watt- 
less current. If then this saving is divided between the company 
and the consumer the latter gets £300 as a return for his capita! outlay 
on phase advancers. To provide such apparatus for motors eggre- 
gating 800 kw. would cost between £300 and £400, so that the phase 
advancers would prove an excellent investment for the customer, 
and be still more profitab'e to the company. The latter not only 
reduce their working expenses by £300 a vear, but they also may 
increase their sale of current by teking on more consumers to the 
extent to which their plant has been liberated from wattless current. 


Then, if c, denotes the frequency of supply, 
pn l 
C= 60 denote: the frequency corresponding to speed, 
f, denotes the winding factor of exciting winding, 
W, denotes the number of turns in series in the 
exciting winding, 
d», denotes the maximum value of the exciting flux d, 
N denotes the total number of conductors in arma- 
ture winding, 
p denotes the number of pole pairs, 
a denotes th? number of pairs of armature paths, 
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First. neglecting the effect of resistance end reactance (SIX and 
~IR), then 
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THE USE OF SINGLE-PHASE COMMUTATOR MOTORS 
FOR ELECTRIC TRACTION ON LONG-DISTANCE 


RAILWAYS.* 


BY STANLEY PARKER SMITH, D.SC. 


x i 
Summary.—[n the Paper the several factors affecting the use of tan p= = NE a x 
vontinuous-eurrent, three-phase and single-phase systems for traction i ER 
over long distances are summarised and the reasons which have led to the a 
adoption of single-phase from generator to motor developed. The main WI 
problem—from a technical standpoint—then centres round single-phase 2-cf, € 
commutator motors, to which the remainder of the Paper is devoted. "p 7 c, AT, 
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In connection with the electrification of main lines the question p ü N 
of generation of electrical energy is comparatively simple. — Diffi- 
culties occur when the energy has to bo transmitted and utilised, E zDAS 2a.2p.7AN 
= where I—2a. LI —2a. x = yO 


hecause, for traction purposes, wnat is favourable for transmission 
is not favourable for utilisation. For transmission and collection. 
the single-phase system alone admits of the use of high-tension with 
simple overhead construction and only stationary apparatus between 
generators and motors, The great drawback with this svstem— 
Which has been generally adopted on account of the advantages just 
referred to—lics with the motors. 

For traction purposes a motor must possess a good inherent 
starting torque and also, if possible, à variable series characteristic— 
both properties possessed by the continuous-current series motors. 
The single-phase induction motor is thus seon to be quite useless for 
traction, whilst continuous-current motors are out of the question 
until some suitable rectifier is forthcoming. It is then shown why 
à commutator is necessary to obtain a machine whose action is inde- 
pendent of synchronism or the number of poles. Tne consequent 
development of the single-phase commutator motor his proved one 
«f the most difficult tasks ever undertaken in electrical engineering. 

Ever since the single-phase commutator motor came to bo regarded 
aS essential, one development has followed another in rapid succession ; 
whilst the number of possible types of machines was increased owing 
to the fact that with alternating current energy can be transmitted 
to the rotary member inductively as well as directly. Since nearly 


and r denotes the pole-piteh, 
AS denotes the amvere-conductors per centimetre of armature 


periphery, 


T 


and AT, denotes“ ,or the ex^i:inz ampere-turas per m gastie path. 
jp 
With constant $,, AT, practically depends on the gap alone. 

Now, in order to keep ten $ small, thet is, the power-faetor high, 
the numerator must b» kept sm! and the denominstor large. To 
m3ke the numerator small, the supply frequency c, and the ampere- 
turns per magnetic path must be as low as possible. Tne denominator 
is kept large by making the norms! speed as high as possible and 
working witha strong armature reaction. It will be seen presently 
that these are among the conditions for obtaining a large output 
from this type of machine. 

The practical result of msking AT,/rAS small is a machine with a 
weak field and a strong armture, which is distinctive of all single- 
phase commutator motors and just the reverse of what is met with 
in continuous-current machines. 

With respect to resistence and reactance, the former, expressed 
by =IR, must be kept low, on account of efficiency and heating. 
pie oe : The reactance term, expressed by SLX, occurs in the numerator i 
every possib:e arrangement has now been tried, a fairly clear idea NE ju ah y uro : "m 
can be gained d | s equation (1), and, therefore, must also be kept small. For this 

 giined of what may be expeeted from these motors. ) I i 
Melmak E | E purpose the windings, where the magnetomotive forces have to 
imitations of single-phase commutator motors were also | meutrálise. mash. ba nearly as posible the image of one another. in 
early recognised, The difliculties introduced by the commutator, | ? l "x. pen g PVC 
though secondary ; À a | order to reduce the leak ge. 

"Ugh secondary in nature, are primary in jmportance, whilst a S Sr . 
further limitat; T. There is, however, a further characteristic feature of all alternating- 
! imitatiun—unknown to the continuous-current machine— ii i 
18 the power factor. The effects of these limitations must now b, , CUrrent commutator motors. In the expression E, 4 ZIX for the 

i b i | | | wattless component, it has boon tacitly assumed that the reactance 
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it is necessary to neutralise the strong armature reaction, which other- 
wise would cause a much greater inductive drop than the exciting 
winding. 

In all single-phase commutator motors, then, a compensating 
winding is present. Its action in no way interferes with the series 
characteristic of the machine, but serves to nullify the inductance 
of the armáture or energy winding, along with any other function 
it may have to perform. In addition, therefore, to the leakage flux 
associated with the exciting and energy windings, there must be a 
further term in XIX to include the leakage of the compensating 
winding. In passing, it may be remarked that SIX is often of the 
same order of magnitude as the inductive pressure E, in the exciting 
winding. 

This neutralisation ean be effected in two wavs, leading to two 
different types of machines. Tne one method is that used to 
compensate armature reaction in continuous-current machines. 
Michines in which the armature reaction is neutralised on this 
prineiple are known as series motors. 

Tae other method of neutralising the arm «ture reaction is based 
on the principle of static induction, as in à transformer, and therefore 
finds no counterpart in continuous-eurrent machines. Tne various 


types of singie-phase commutator machines based on this principie : 


are known as repulsion motors. - 

Commutation in Single-phase Commutator Motors.—lt is now 
necessary to discuss th» influence of the pulsating flux on commu- 
tation. The current in the rotor undergoes commutation at the 
instant when the coils short-circuited by the brushes embrace the 
whole exciting flux, which is pulsating with the frequency of supply. 

'onsequently à static pressure proportional to the total flux ®, is 
induced in the coils undergoing commutation. This pressure, there- 
fore, attains its greatest value in these coils ; and since they are 
short-cireuited bv the brushes at this instant, hoavy currents will 
circulate. 

These circulating currents hyve several effects. Taney weak^n the 
exciting flux and so reduce the torque ; they displace the current in 
the exciting winding from the flux, in phase, and thereby lessen the 
torque still further* ; and they cause considerabie loss in the mehine. 
The worst effect, however, is the spwrking at the brushes, which be- 
comes very destructive, and makes satisfactory working impossibte 
unless the circulating currents are kept within safe limits. In all 
alternating-current commutator motors, therefore, it is essential 
to use means to make these effects harmless, especially the sparking. 

If there are W, turns short-circuited by a brush then the static 
pressure E,, at the brush tips due to the pulsating flux will b» 

E 2r 
* X2 

This. then, is the pressure that gives rise to the cireulating currents 
and becomes the determining factor in the design. To keep Ey, 
within prescribed limits, it is seen that the product of the flux ^, and 
the frequency of supply c, must not exceed a certain value. Hence, 
when c, and E, are given, the flux is at once fixed. The permissible 
limit of E, is found from experience ; as the pressure between the 
brush tips it is frequently fixed at about 7 volts, thet is, 3-5 volts 
between segments, when the brush never short-cireuits more th»n 
three bars. 

Before discussing the means employed for reducing the circulating 
currents, it is necessary to see what relation the pressure E, bears to the 
output of the machine. Since the output of a motor equals the pro- 
duct of the dynamic counter-E.M.F. and the current, the electrical 
energy converted into mechanical energy at the armature periphery 
can be expressed as follows :— 

E.xI ] N. 
E,x =a ? UN 
—V2xcDASe,108 . . . . . . «. (9) 

The corresponding expression for the output of a continuous- 
current motor is 4/2 times greater thin that in equation (5). 

The only common factor in equations (4) and (5)isb,. Substituting 
for $4, in equation (5) gives 


E 
Output in watts D ARES. acai. a v. 6) 


. This relation shows straight away how the pressure E,, affects the 


output. 

With the introduction of E,, into the expression for the output 
the supply frequency c, appears, and the output becomes directly 
proportional to the ratio c, les. 

Therefore, to obtain the greatest output from a single-phase 


cW,e, l0 volts. . . . . . (4 


* (), S. Bragstad and S. P. Smith, “Calculation of the Characteristic 
Curves of Single-Phase Series Commutator Motors," THE ELECTRICIAN, 
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commutator motor of given diameter D, the following means"are 
available :— 
Loading the armature up to its maximum heating limit AS. 
Increasing the speed or the number of poles. F| 
wise Y H at € P z s - 
Decreasing W, by using an armature winding with as few turns 
short-cireuited bv the brushes as possible. 
Decreasing the supply frequency c,. 
Choosing E,, as high as permissible. 


It. is further shown that a motor built to these requirements needs 
a large commutator with narrow carbons of high resistance. Thus 
the tendency of the single-phase commutator motor is to have a large 
number of poles, little iron, much copper and large commutator and 
brush gear, the practical result being a machine whose field is much 
weaker and armature much stronger than in a continuous-current 
machine of like output and speed. These were also found to be the 
requirements for high power factor. ^ 

There are two means whereby the circulating currents can be 
reduced—first. by reducing the pressure E,,.; secondly, by inserting 
resistance in the circuit in which these currents flow. Regarding the 
former method, E,, can either be reduced by decreasing one or more 
of the factors on which it depends, or its effect can be reduced by 
neutralising it, either completely or partly. The effect of reducing 
the factors on which E,, depends is shown in equation (4). 
Assuming c, and W, fixed, there only remains the flux ®,. This, 
however. can only be reduced at the expense of the output, unless 
AN is inereascd in proportion, as indicated in equation (5). “A 


4 


: more desirable way of reducing the pressure E, is by inducing in 


the coils undergoing commutation a pressure to oppose it, without 
interfering with any of the factors in equation (4). "Tnisisthe method 
usually adopted in practice. The opposing E.M.F., however, must 
not be a static one. for this would require a flux that would neutralise 
the main tux. Hence the opposing E.M.F. E, must be produced 
dynamically, by rotation in a tlux the phase of which must obviously 
be at 90 deg. in space and time to that producing E,, ; whence the 
flux 4, producing E, is called the cross-tlux, It is clear, however, 
that the application of this method is limited. Thus, it is of no use 
at starting, for a dynamic E.M.F. cannot be induced at standstill ; 
nor is it of use at very low speeds, because the cross-tlux could not 
bo made large enough, owing to saturation. 
Completely to neutralise the pressure E, at all speeds, the value 

of the cross-tlux necessary to produce E pr. is shown to be 

eu C,— 
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Thus the cross-flux must vary inversely as the speed if the pressure 
E,, is to be neutralised over the whole range, and if this were possible 
the design would no longer be governed by the pulsating currents. 
Actually, however, the neutralisation can only be effected at one or a 
few definite spee:ls, as it is not possible in practice to vary the cross- 
flux in the way required. 

The resultant E.M.F. E, in the short-circuited coils at any speed 
c, with a given cross-flux will then be E, — E,— Ew assuming, of 
course, no other E.M.F.s are present in these coils. 

To produce E „ it is not necessary that the cross-flux extends over 
the whole pole pitch. A local flux of the proper phase and density 
in the commutating zone, produced by means of a commutating 
pole. is often preferable. 

In the repulsion types it will be seen presently that a flux of the 
phase of @, exists as an inherent property of tho machine, but is & 
different function of the speed from that required. 

The circulating currents can also be strongly suppressed by the 
use of resistance in some part of the circuit in which they flow. One 
practical method that has been largely used in railway motors is the 
use of resistance connectora between the commutator segments and 
the windings. This metnod is not ideal, for it always causes à certain 
loss in efficienev, whilst there is also the danger of the resistance 
burning out in ease the motor does not start on switching-in. Lastly, 
much can be achieved by the use of hard carbons, which again only 
reduces the currents by inserting resistance in the circuit. It is not 
possible to achieve so much thereby, but being safer, many designers 
try to limit E, to the maximum voltage that can be permitted 
between the brush-tips, and so avoid the use of resistance connectors 
altogether. 

At starting, then, unless the circulating currents are sufficiently 
reduced by resistance connectors or brush resistance, the pressure 
E,, must generally be reduced by decreasing the flux embracing the 
short-circuited coils. Forthis purpose, either the flux can be actually 
lowered or the brushes shifted. In either case, for a given torque 
the rotor current must be increased in proportion. 

When running there is the additional possibility of overcoming 
E, by a counter-pressure E,,, induced by rotation in a suitable cross- 
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E,,, for with the maximum permissible value of E,,, and the low- 
frequency of 15, this attains quite a reasonable value. Under these 
conditions, it is possible to obtain power factors as high as 0-95 at 
speeds between 200 and 300 revs. per min. The ratio of c,/c, is then 
of the order 2 to 4, wbich is quite satisfactory for practical working. 
Thus, despite the limitations imposed on the design by the power 
factor and commutation, it is possible to use all means of increasing 
the output indicated in equation (6). 

These are important points in favour of the series motor, but in 
addition the conditions are well adapted to the artificia] suppression 
of the circulating currents. Since there is no cross-flux whatever in 
the fully compensated series motor, the value of the static pressure 
E,, is the same at all speeds. Now the absence of the inherent cross- 
flux admits the possibility of providing one, and thus of neutralising 
E,,. Thus, at certain speeds the resultant E, of the static pressure 
Es: dueto ,,and the dynamic pressure E, due to $,, can be made 
zero. At hyper-synchronous speeds there is practically unlimited 
freedom in this respect. The cross-flux 4, is usually provided by 
means of a commutating pole or tooth in the brush exis. This is a 
great advantage, for it renders the series motor independent of any 
definite speed, e.g., synchronism, and gives it superiority over all 
machines of the repulsion tvpe in this respect. 

The low frequency is good for transmission purposes owing to 
the small reactance drep. It is true that the transformers and 
generators become heavier and more expensive, but bevond this they 
add no serious technical difficulties. Since, however. the pressure 
applied to the motor must be kept low—about 300 to 600 volts, 
according to the size of machine—a transformer on the locomotive 
is necessary. The heat developed by this transformer is very un- 
desirable, but at the seme time it can be provided with a variable 
ratio to facilitate starting and regulation. 

Thus, by means of compromises, which render the svstem of supply 
for railways distinct from all other standard practice. it is possible 
| to adapt the series tvpe of motor to traction work without encoun- 
tering any great limitations. Even outputs of 1,000 to 2,000 n.r. 
in a single unit have become feasible. 


(To be concluded.) 


' It is now possible to see how these means can be applied to the 
several types of single-phase commutator motors. 
| Classification of Single-phase Commutator Motors.—Single-phase 
commutator motors can be divided into three general classes, accord- 
ing to the way in which the armature reaction is compensated. 
These are series motors, repulsion motors and series repulsion motors. 
In all these types the compensating. winding forms a characteristic 
feature. It is possible, therefore, to regard all tbese machines as 
having, in effect, three windings—the exciting winding, for producing 
the exciting flux; the energy (or armature) winding, to which the 
energy is supplied ; and the compensating winding, which serves to 
neutralise the reaction of the energy winding. It is frequently 
possible to combine two of these windings into one, whem they are 
on the same member. 

The essential general features of the single-phase commutator 
motor having been reviewed, the distinctive properties of each type 
may now, be considered and their relative merits criticised. 


[Exciting 
Axis 


Fic. 1.—COMPENSATED SERIES MOTOR. 


| Series Motors.—When to an ordinary series motor for continuous 
current the compensating winding C is added, and the motor is 
properly proportioned with the magnetic circuit laminated for alter- 
nating current, the arrangements shown in Figs. 1 and 2 are obtained. 
The connections in Fig. 1 are the same as those in a continuous- SELF-SYNCHRONISING MACHINES. 
current machine, and the amount of compensation can be varied at -——— ; 
will. In case of under- or over-compensation, a flux will be produced We give below an account of the discussions which took place 
nip. the energy axis, the phase of which will be the same as that of | at Manchester and Birmingham on Dr. Rosenberg’s Paper. on 
the exciting flux. In Fig. 2 the compensating winding is short- | the above subject. An abstract of the Paper appeared on 
circuited on itself, so that the resultant flux along the energy axis— noe Ool our isle Ot Apni Iiih 
neglecting leakage losses and saturation—will be always zero and pag ' P : 
the compensation practically complete— that is, the compensating DISCUSSION AT MANCHESTER. 
winding forms the short-circuited secondary of a transformer. Prof. MILEs WALKER said some years ago he was talking to the engincer 
of a very large power station who had a great number of converters under 
his control, and he asked what his general opinion was about them. He 
said he was perfectly satisfied with their efficiency, their generaloperation, 
&c., but the one thing in his opinion against the rotary converter was that 
if anything went wrong with the powerstation so that there was a genera] 
shut down, it took a long time to get rotaries into commission again. In 
the case of supply for tramways the cars would be stopped, the rotary 
converters would be out of commission, and it would be very difficult to 
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C 
synchronise them again, and his opinion was that this was a rather serious 
defect. It seemed a pity that such a useful machine should have this 
= Energy drawback which the ordinary induction motor had not. It was therefore 
Axis necessary for engineers who were dealing with rotary converters to remedy 


this defect, and after various advances, step bv step, Dr. Rosenberg had 
hit the nail on the head, and there was now a method of starting which 
was just as easy as with the induction motor. The rotary converter was 
not only the most efficient machine, the machine with the highest power 
factor, the machine least in cost and the smallest in floor space, the freest 
from breakdown, but it was as easily started as any other type of con- 
verting plant. The use of rotary converters in the future would be very 
great indeed. Some vears ago he made an estimate of the amount of 
direct-current power generated by means of direct-current generators 
and rotary converters, and at that time the rotary converter supplied at 
least 60 per cent. of the whole direct-current power, but in a few years’ 
time more than 90 per cent. of the direct-current power generated in the 
world would be supplied through rotary converters. There scemed to be 
more demand for direct-current power for large traction schemes, and 
there was no doubt that for such schemes rotary converters would be used. 
It was, therefore, of very great importance that there should be some 
simple reliable method of starting these machines, and, therefore, the 
Paper, in describing such a method, was of very great importance indeed. 
He did not quite agree with some of Dr. Rosenberg’s remarks. He had 
not given the synchronous motor quite as good a character as he might 
have done. Dr. Rosenberg stated: '' In order to obtain stability and over- 
load capacity, however, it is essential to increase the air-gap and get a 
ratio of magnetising ampere-turns to armature ara pere-turns somewhere 
in the neighbourhood of two, while with the ordinary induction motor the 
ratio is somewhere in the neighbourhood of one-third." This would be 
quite right, but it gave the reader the impression that-the-size-of tho 


Fic, 2.—CoMPENSATED SERIES MoToR. 


It has been shown that in the interests of the power-factor it is 
necessary to design the machine with a weak exciting flux and strong 
armature reaction, which latter, however, must be compensated. 
At the same time, the ratio c, /c, should be kept as high as possible. 
Fortunately these requirements agree with those necessitated by 
the circulating currents in the short-circuited coils. Hence the 
frequency of supply c, is reduced to its lowest practical value—the 
standard frequency at present appears to be 15 cycles per second*— 
‘while C= pn /60 is kept high by building machines with a large 
number of poles, for the speed n is usually limited by the diameter 
‘of the driving wheels. At the same time, with the large number of 
Poles, the exciting flux can be kept within the limits required by 
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winding on the machine in order to supply this magnetising current must 
necessarily be very much greateron the synchronous machine than on the 
induction motor. It must. be remembered that when a synchronous 
motor was running, the winding took the place to a great extent of the 
working current in the rotor. In an induction motor, vou have in the 
rotor the working current. and the magnetising current from the stator, 
and the working current was, sav, three times the magnetising current. 
In the rotor vou have the working current, and there was acertain amount 
of copper required. In some experiments made some 18 months ago ii 
was found that in order to get perfectly stable running it was necessary 
to have a current 50 per cent. greater than in the induction motor. If it 
was less than 50 per cent., hunting was experienced. The curves given 
on the synchronous motors were of very great interest, because nothing 
of the same kind had been published, and what engineers required more 
than anything else was to have things quantitied. Students were always 
very keen on knowing about the synchronous motor, but they also wanted 
to know what it does, that is, what benefits had it over other machines, 
In most cases where the induction motor would do, he agreed that it was 
the right thing to use, particularly where there is plenty of wattless 
current to be had for nothing. If à man had to put an alternating current 
motor into his mill and paid so much for power, he is quite right to choose 
the induction motor, but if we look forward to the time when there was a 
great extension of power supplied over very long lines and where capital 
cost of the liae would be very much larger than that of the plant, then the 
matter must not be looked ai from the point of view of a particular con- 
sumer, but from a general point of view, We should. ask ourselves 
whether we will run at unity power facioror supply a maunetising current 
from the powerstation, The speaker was convinced that we should have 
practically unity power factor current in the future, and it was very im- 
portant that we know which machines could be run on unity power factor. 
Let us not be satisfied that we have 1,000 m.r. motors which would run 
satisfactorily, but let us see what can be done with small motors and cet 
evervthing in line on a high power factor, He believed the time would 
come when no one would be allowed to put in a low power factor moter 
except by paving extra for the power consumed. 

Mr. A. E. MACKENZIE said there was no doube that if was advantagecus 

to have a machine which could be put on load very quickly. Some time 
aco the Manchester Corporation erdered from the Westinghouse Co. a 
large rotary converter, and it was about the time Dr. Rosenberg was 
trving to persuade engineers that the velf-startine device could be put 
forward as an efficient piece of apparatus. He (the speaker) had. the 
pleasure of going down to the Westinghouse Works and Dr, Rosenberg 
showed him one of their large machines which was staried up from rest 
and ready to put on the line in 30 seconds. To station engineers who had 
seen their stafi struggling from 5 to 15 minutes to bring up a machine it 
was something of a revelation, 
— Me. Favg-HaNSEN said that to him the most interesting part of the 
Paper was the question of pulling into synchronism, as tliis was a very 
complicated problem. He had never seen any publication which would 
direct us to a way of calculating this out. In the development of his 
formula Dr. Rosenberg had made the assumption that we excited a 
machine so that at no load it took no Jaguing or leading current. ‘This 
assumption was not really necessary, and the whole thing was quite as 
simple if we drop this assumption, [In the Paper H was stated that “ the 
retarding torque for a ceriain leading angie may be slightly less than the 
accelerating torque for the same lagging ange. He could not see any 
reason for this as long as the ohmic resistance was negligible as he be- 
lieved the sine curve would be symmetrical, in so far that the two points 
would be absolutely the same on both sides. If there was an ohmie 
rsistance in, the same would kold cord beearse this c hmie resistance 
only corresponded to a loss due to the current which might be supplied 
from the line as long as the synchronous machine worked either as a 
motor or as a gencrator. 

Mr. J. S. Peck said rotary converters bad been started in the past and 
had got along pretiy well. Now, there was a new scheme and it should 
“be considered very carefully whecher this was a sufficient advance over 
past methods to warrant iis beiag generally adopted. He did not mean 
alwavs adopted, because this was never mtended. In the case of large 
rotaries it certainly seemed to possess a great many advantages over 
other methods, In the first place, wich the old type of starting motor 
it was necessary to synchronise, which was an objection, With the old 
method of starting up large rotary converters, it was necessary to instal 
complicated brush-lifting devices in order to avoid sparking. ‘This was 
a usual thing when starting large rotaries from the altemating-current 
side, but it was entirely avoided by this new method. With the old iv pe 
there was always the question of the rotary coming up with the wrong 
polarity, This new sysiem seemed to overcome most of the objections 
which were raised against the old method of starting, and he should 
watch with very great interest the discussion at London ard Birmingham 
to see if the general opivion was that this rew method was a great ad- 
vance on past meihods, and if it should be used for starting large rotary 
converters, In looking at the diagrams it appeared ideally simple, but 
as a matter of fact it had required very careful study to dimension all 
the various elements of the starting mocor and the rotary converter to 

et the results. 

Mr. HOLLINGSWORTH said he agreed with Prof. Walker's friend's re- 
marks on the advantages and also disadvantages of rotary converters, 
He had noticed the difficulty due undoubtedly to the excitement of the 
men in the station after a breakdowa in getting the machines into com- 
mission again. There was another and a greater field for rotary con- 
verters, not in the supply undertakings. but in the works’ sub-stations 
where they were not under the control of the supply company's em- 
ployés, but operated by men in the employ of the consumer, 


T THE ELECTRICIAN, APRIL 25, 


, 


1913. 


—t————————— ——— €, 
—_— — á———— Sita 


Mr. R. G. CUNLIFFE said Dr. Rosenberg referred to the fact that the 
air-zap must be designed larger for a synchronous machine than for an 
induction motor. Was the air-gap in a rotary converter designed to 
be the lowest. possible for a s&ncehronous machine so as to aid the work 
on the induction metor ? Fig. 4 showed a method of starting rotaries 
in which the open-cireutted. field. winding seemed to have great ad. 
vantages, and he would like to ask if the pressure on the slip-rings was 
so great as to make tt necessary to start up with the field short-circuited. 
With reference to Figs. 4 and 5, the curves representing the amperes 
per phase had a very ditferent shape in the two figures, and he asked 
Dr. Rosenberg if he would explain the reason. for this. Dr. Rosenberg 
had used the term “synchronising output," and it seemed to him a 
peculiar term to use. 

Mr. W. Cramp said they were all in agreement with Prof. Walker that 
the quantity of measurements was the great thing. ‘ How much " was 
what we all wanted to know—how much money. This was a point which 
appeared to have been omitted in the Paper. Prof. Walker said that the 
rotary converter was the best machine for the work, but with the addi- 
tional advantage described, would the price of the rotary converter go up 
above thatof the motor-generator because of the advantagesof the system ? 
Certain power station engineers not only demanded that the power factor 
must not fall below 0-9, but on an undertaking by the consumer to bring 
the power factor above 0-9 to unity, they would pay the extra cost of the 
machinery. "This was proposed. in a certain case not very far away. 
Fig. 6 was not very clear, ON the authorsaid, was the vector of supply, 
OB the lagging vector of the rotor— presumably the lagging voltage. 
Assuming these two were voltages there was adifticulty in understanding 
the figure. There was a statement to the effect that the minimum slip 
would exist when the rotor vector had the position in direct opposition 
to the supply vector: it seemed to him that throughout these calcula- 
tions the inertia of the rotor had been omitted and there would always be 
a mechanical fag which ought to be taken into consideration. Jt was not 
elear why a large air-zap should be necessary for synchronous motors, 
It had been assumed that a synchronous motor could be built successfully 
with an air-gap 20 per cent. smaller than for an alternator of similar out- 
put. Ht seemed to him that the air-gaps which used to be employed 
could still be used. There was also the question of the application of 
this method of starting for synchronous machines other than rotary con- 
verters, After all, the heading of the Paper was © Self. svnchronising 
Machines.” and what was wanted was information as to where these self- 
synchronous machines would be used. apart from rotary converters. The 
author guarded himself very carefully in stating that synchronous motors 
could not always be used in place of induction motors. Here. again, was 
the question of cost. How would the cost of the synchronous motor 
with its starting devices compare with induction motors ?. So long as the 


«tation énaince® would not pay tne. difference the consumers would 


continue to put in the induction motor. 

Dr. ROSENBERG, in reply, said Prof. Walker had disagreed with him 
reeamding the magnetising current required with the synchronous motor. 
[1 an induction motor they had not got a ziven number of am pere-turns. 
H an induction motor was loaded with 100 per cent. load, they had 100 


per cent. ampere-turns ; if 200 per cent. load, they had 200. per cent.. 


ampere-turns, and so on. In a synchronous motor there was a constant 
number of ampere-tums. "Ehe induction motor must run on no load, full 
load and overload with constant excitation, — if thev had to provide for 
100 per cent. overload in the statorthat meant. for 200 per cent, ampere- 
turns they must. have more than 200 per cent. amperes in the rotor, 
otherwise there would be trouble. It was of course, the ampere-turns 
which ordinarily went through the rotor to excite the machine which 
would be sent through the machine from the stator if the rotor was not 
excited and running in synchronism, and the number of ampere-turns 
given gave the current required. Jf they could vary the excitation of 
the synchronous motor for no load, full load and overloads, then the 
number of ampere-turns for a small current would not be so high, but in 
order to eet stable running. they must have a large number of ampere- 
tums. With a salent pole rotor, the mean lengih of a turn was const- 
derable less than on a evlindrical induction rotor. He agreed with Prof. 
Walker that they should try and improve the power factor, and the best 
method was followed where all sub-stations which were formerly driven 
by induction motors were being gradually converted to synchronous 
machines. He did not go to the full length of Prof. Walker, however, m 
decrying the induction motor. [t did not lead to a verv great expense 
in providing for a power factor of (8 in an induction motor. Prof. 
Walker mentioned big transmission schemes where the overhead lines 
might mean far more cost than the machines, but the large overhead lines 
or underground cables, if they were very long, would take a very great 
amount of leading wattless current due to their capacity and this would 
compensate in itself for a large amount of the waitless lagging current 
which induction motors might take. In cases where this was not so, 
there always remained the possibility of raising the voltage. If the 
cable svstem was laid down for 6,600 volts and 0-8 power factor and it 
came out considerably dearer than if it were provided for unity power 
factor then step up to 8,000 volts. He would especially advise that the 
question of pressing power factor points in connection with small motors 
should not be carried too far. They had gained such an enormous amount 
of advantage in all mills and small workshops, due to the simplicity of the 
induction motor and its operating gear, that it would be a pity to injure 
this by pressing the synchronous machine with the higher price and the 
more skilful attendance required for it. They had always to take two 
sides of a question, but he most certainly agreed with Prof. Walker that 
where the improvement of power factor could be obtained conveniently 
it was a great point to all concerned. Mr. Peck mentioned a sentence 


which certainly was not clear. He meant to say that the starting motor 
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had more work than would be required to drive the set at no load, but as 
it was a rotary converter acting as a generator and giving power back, 
the starting motor therefore only did the work required to drive the set, 
but it included power driven back to the line. Regarding the use of 
motors with open or closed field it would not matter much whether they 
were started with open or closed field, as the question of starting in 30 or 
60 seconds was not very Important.“ Synchronising output " should 
have been stated as “synchronising power." The squirrel-cage. had 
practically a constant resistance while a solid pole represents a varying 
resistance. The Chairman asked the question * how much money ” was 
involved in the choice between induction and synchronous machines. 
For small machines the induction motor was very much cheaper. He 
would say that a 50 n.r. synchronous motor with exciter would cost at 
least 50 per cent. more than an induction motor of the same size ; per- 
haps it would cost 100 per cent. more. 1f motors of 300 n.r. or 400 H.P. 
were taken, however, the difference in price would be very little, and it 
was, therefore, the larger sizes that should be considered. 


Fi PR a DISCUSSION AT BIRMINGHAM. 


Mr. F. Forrest said that the self-starting synchronous motor described 
by the author was too complicated a machine for use on consumers’ 
premises, and that there could be a very few cases where its adoption for 
works’ driving would be advisable or necessary. ‘The induction motor, 
fitted witha phase advancer, was amuchstmpler machine for this purpose, 
and in addition possessed practically all the good operating features of 
the synchronous motor, The high-tension self-svnchronising motor was 
likely to find its chief use in connection with motor generator sets in sub- 
stations on transmission systems of comparatively high frequency (50 
evcles per second or over). Experience in the past had proved that on 
the whele the synchronous motor was a more reliable machine than the 
induction motor, chiefiy because its stator windings were not subjected 
to the sudden stress and concentration of potential across the end turns 
which occurred when an induction motor was switched straight on to the 
high-tension supply. No engincer would contemplate having a large 
motor generator unit put out of action because of some minor trouble 
with the induction starting motor or the transformer foeding it. It must 
be possible in such cases to get the machine into service by starting up 
from the direct-current side, and therefore synchronising apparatus must 
be installed as a stand-by to the author's arrangement. ‘The method of 
starting rotary converters described in this Paper was very. ingenious, 
but he could not see the advantage of it, except for very special cases. 
Since astarting motor was required, why not synchronise the machine in the 
ordinary way * With a good synchroscope it was just as easy to svn- 
chronise the rotary as to parallel it on the direct-current ‘bus bars. The 
time required for starting and synchronising rotaries of 1,560 kw. capa- 
city using induction motors was only about one minute, so the author's 
method. did not save much time. The triple-pele switch in the low- 
tension. altermating-current circuit to the slip-rings, required. by the 
authors method of starting. was a possible source of trouble, especially 
with large machines, and this switch would not be required with a rotary 
&mchronised in the usual manner. 

Dr. M. L. Kany said the effect of connecting the starting motor in 
series with the main machine was not quite clear’y defined in che Paper. 
The supply svsiem of a eertain periodicity, say, 50 periods, was con- 
nected to the stator of an induction motor, and in series with this state r 
was the induced pert of the synchronous machine, which was to be 
started. 1f the latier were not excited it simply acted as a reaciance 
which slightly reduced the voltage at the terminals of the starting moter 
below the supply voltage. If, however, a rotary or a synchronous motor 
with direct-coupled exciter were run up to speed with the field winding, 
connected across the brushes on the commutator of the rotary or exciter, 
as described on page 16, it would excite itself. as soon as it was within a 
certain range of full load speed, say, 25 per cent. below full speed. "The 
frequency of the voltage induced in the synchronous machine was then 
considerably below the frequency of the supply, and the slip was greater 
than the maximum slip, at which the machine would pull into svn-- 
chronism. The voltage on the stator terminals was the resultant of the 
supply voltage, and the voliage of the synchronous machine, which were 
of different. frequencies. The resultant voltage therefore would vary 
considerably. It might vary as stated in the Paper itself between 0 and 
double the normal value. As the torque of an induction motor varicd 
approximately as the square of the impressed voltage, the starting torque 
of the set would also vary considerably. The frequency of the terminal 
Voltage of the induction motor was not the frequency of the supply 
System ; it was the resultant of this frequency and the frequency corre- 
sponding to the speed of the synchronous machine. For the care stated 
above, the supply frequeney might be 50 while the synchronous machine 
might only have a frequency of 37. All this must have a considerable 
Influence o the starting of the set, and a statement how the voltage and 
frequency impressed on the terminals of the starting motor. and in con- 
sequence the torque of this motor varied, would be of great interest. The 
synchronising output was given for one phase only. For three-phase 
machines this output had to be multiplied bv three. In the example 
Worked out the synchronising power of 45 kw. seemed very small for a 
machine with stored energy of 50,000 metre-kilograms. In consequence 
the slip arrived at of 1-5 per cent. was rather small, and this slip would 
be considerably larger for the ave rage ordinary machine. 

Mr. F. J. MorrETT remarked that he read the title of the Paper with a 
pang of regret as it indicated the approaching disappearance of a certain 
Sporting clement. In the old days before the introduction of the syn- 
Chroscope, reverse power relay and other fool-proof devices it was a 
. decidedly exciting business to get a new machine in parallel, especially 
if the Joad on the mains was increasing at a rapid rate. Dr. Rosenberg's 


self-svnchronising machine did away with the need for special skill on 
the part of the operator and rendered it possible to use synchronous 
machines in cases where no skilled attendant is available. As regards 
the use of synchronous machines, these were, as the author pointed out, 
decidedly limited, but there appeared to be a field for them in such 
directions as driving centrifugal pumps, fans, and even line shafts if 
arrangements were made to start on light load by means of fast and loose 
pulleys, clutches or similar devices. Some time ago when arranging for 
the installation of two 120 B.H.P. three-phase motors to drive direct- 
current venerators supplying current for electrolytic purposes, the 
speaker approached the supply authority on these lines but was unable 
to obtain any concession, Ordinary induction motors, therefore, were 
installed, as the cost was less and the starting so much simpler. 

Mr. W. E. Mixes pointed out that although the self-svnehronising 
motor possessed se veralfeat ures which were appreciated by supply authori- 
ties, especially those suffering from bad power factors, they had a very 
limited use on consumers! premises. The consumer certainly would not 
pay the extra cost of such machines. Owing to their limited use it was 
impracticable to vive them special rates. In. Birmingham, an appli- 
cation had been received from a user who proposed to improve the power ` 
factor by installing an NO kw. synchronous machine. The effect of such 
a machine on systems supplying over 30,000 kw. would not in any way 
justify a reduciion in the price of current. 


A PHYSIOLOGICAL RADIO RECEIVER. 


"ome interesting experiments 1n recording very minute elec- 
trical effects have been made recently at the University of 
Rennes, France, by Dr. Lefeuvre, who is Professor of Physio- 
logy at the medical college of that institution. Ever since the 
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Fic. 1l.—DiAGRAM OF CONNECTIONS. 


classic experiments of Galvani, the frog's leg hes been used for 
observations upon electric currents, and at the present time 
physiological laboratories use methods for recording such 
muscular contractions upon a revolving drum. Dr. Lefeuvre’s 
researches are of a novel character, however, from the fact that 
he uses this method for recording the minute currents which 
occur in radio-telegraphic receivers. With a frog’s leg mounted 
in connection with a recording drum, he now receives the radio 
signals coming from the Eiffel Tower station at Paris over a 
distance of nearly 200. miles, and owing to the great sensitive- 
ness of the method the waves are recorded with precision upon 
the drum. The fact of securing à permanent record of radio 
waves in this way is a novel one, and were it not that the animal 
specimens are perishable it would no doubt go far towards 
solving the problem of recording wireless messages upon which 
inventors have been at work of late without finding a satisfac- 
tory solution. The method of connecting the apparatus and 
the recorder will be observed in Fig. 1, in which A is the antenna, 
S the tuning coil, D a Ferrié electrolytic detector, R a pair of 
4,000-ohm telephones, and P the potentiometer. 

Wires are taken off in parallel from the telephones. and lead 
to the nerve of the frog's leg. The cohtractions:of'tlhe- muscle 
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act upon a lever so that they are magnified and recorded upon 
& rotating drum. In practice, Dr. Lefeuvre uses the method 
of mounting which is seen in the photograph, and it is found 


Fig. 2.—VIEW OF APPARATUS. 


much preferable to emplov the entire animal for this work. 
It is fixed to a suitable base. and the central nervous centre 
(brain and spinal marrow) is destroved. But as the action of 


Sign :l at 10:415. Warning signa!, a serics of dashes — — — — — Time signal one dot t 10:45, 


two dots — --—--—-- 


Signal at 10:17. Warning signal,a series of dashes and + Time signal ^ )9:t7, 


one dot 


Signal at 19:19. Warning signal, a series of dashes and 
fgur dots — ----—----—---- one dot 


Fic. 3.—REcoRDS OF Paris TIME SIGNALS. 


the heart still keeps up, the muscle is supplied with blood and ! 
will keep up its sensitiveness for a longer time than were it to 
be detached from the body. The current from the radio appa- 


Time signal 10:19. 


ratus is brought to the nerve by a pair of small wires, and the 
end of the muscle is connected to the lever arm by a fine wire, 
The general arrangement is seen in Fig. 2. 

Signals have been received on numerous occasions from the 
Eiffel Tower radio-telegraph station, and especially the official 
time signals which are sent out each dav. In the mornin 
there are sent three signals which indicate 10:15, 10:17 and 
10:49, the exact time being given by the new clockwork appa- 
ratus installed at the Paris Observatory and sent by wire to 
the Tower station. The precise moment of the time signal, 
which is represented bv a dot, is preceded by conventional 
signals as follows :— 

(1) At 10:45 — 

(2) At 10:47. —Á— -- — -- ae ee L-- 


T (3) At 10:49. —— ---- 


All these signals are represented very clearly upon the recording 
drum, as is shown bv specimens with which Dr. Lefeuvre has 
kindly furnished us (Fig. 3). In the top record the dashes are 
indicated as long deflections and are followed bv a very short 
deflection which is the exact time signal. The middle and last 
records show the preparatory signals made up of dashes and 
dots, and it is striking to observe how the muscle corresponds 
at once to all the impulses of the current, giving contractions of 
a greater or less duration, as the case may be. The precision of 
the recording method will be seen from the fact that the time 
between the moment of exciting the muscle and the moment 
of its contraction is very short in comparison with the time 
pemods used in the radio messages, being only about 1/100th 
second for this particular muscle, as is already known, so that 
this is practically negligible, or in any case, it can be allowed 
for in the observation of the results. From the foregoing it will 


be seen that the present experiments have a considerable 
interest. 


STANDARD CLAUSES FOR INCLUSION IN A SPECIFI- 
CATION OF STREET LIGHTING. 


We give below an abstract of the discussion which took place 
on Mr. A. P. Trotters Paper on this subject. An abstract of 
the Paper appeared on p. 46 of our issue of April 18th. 


wer. A. P. TROTTER, in presenting his Paper, said that one of the objects 
of the Hluminating Engineering Society was to study and develop 
artificial lighting. The Paper contained nothing original, and its object 
was to stimulate discussion rather than to indicate conclusions. The real 
point before them was a consideration of the 
clauses upon which the specification should be 
based. The specification given was based upon 
illumination, and, if that basis was accepted, 
the next question whieh arose was, should the 
minimum illumination upon the horizontal plane 
be the criterion ? It should, howe ver, be definitely 
understood that if this basis was accepted the 
method of measurement was still left quite open. 
The question of taking illumination as a basis 
presented difficulties to those who had been ac- 
customed to candle-power work, and the accep- 
tation of the minimum illumination caused further 
difficulties to people who had not carefully, 
practically and experimentally considered the 
problem. It had been said that the minimum 
illumination basis gave lower general illumina- 
tion. Hedid not think that was the case, because 
most moderately lighted streets had avery large 
diversity factor. It was only when very powerful 
illumination was considered, such as that in the 
two streets in Manchester, that there was a 
small difference between the maximum and 
minimum. He did not think that any dioptric 
arrangement was likely. to be invented which 
would so distribute the light uniformly over the 
street that a low diversity factor with a mode- 
rate illumination would be obtained. With 
lamps spaced at the ordinary distance apart he 
felt convinced that there would be enough 
stray light from whatever kind of lamp or re- 
flector was used to give a very considerable range 
between the maxima and the minima, and that, 
therefore, minimum illumination as a criterion would not involve a lower 
illumination. One striking thing in the Paper was the work done by 
the borough surveyors, and the way in which their classification was 


corroborated by the photometer measurements. He hoped that those - 
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who took part in the discussion would treat the subject on as broad lines 
as possible. There might be engineers of great skill and experience in 
their own districts who thought, very properly, that they understood 
the lighting of those districts ; but if the specification was to be any good 
it would have to apply to the whole country. 

Mr. W. H. PATCHELL, in moving a vote of thanks to Mr. 'Trotter, said 
the thing that struck him most was the report of the surveyors and the 
wav it was corroborated by the tests taken in the streets. Of course, it 
was very easy for a London man to say that he wanted a street lighted 
like the Strand or Whitechapel, but it was difficult to translate those 
thoroughfares as a standard to Newcastle. He took it, however, that 
the Paper did that. Motor drivers said that the darkest streets suited 
them best, as a brightly lit street dazzled them. That might be taken as a 
plea for subdued lighting. There was one report they had on the Com- 
mittee which Mr. Trotter had not referred to directly—-viz., a report by 
Dr. Morris of a series of tests to show the agreement of illumination on a 
horizontal surface with that calculated from direct illumination from 
several sources, These tests brought out the difficulty of measuring 
very low illumination on a horizontal plane, because it was affected by 
strav light. 

Mr. F. W. GoopENorGH, in seconding the vote of thanks to Mr. 
Trotter, said. their society was neutral ground for the discussion of all 
questions of lighting, quite irrespective of the nature of the illuminant. He 
hoped those present would bear that point in mind in the discussion, 
which had for its object the proposal of amendments that could be made 
in the clauses set out in Mr. Trotter’s Paper, and so to bring the specifica- 
tion nearer to the ideal. 

Mr. Haypn HARRISON, after commenting upon the thorough grasp 
which Mr. Trotter had of the situation, drew attention to the remark in 
the Paper that “it seems better that the lighting authorities should 
settle what it is they want to buv.” In the question of street lighting 
that was a thing which up to the present time had never beer settled 
by the authorities, who had got into the habit of dealing with a street as 
so many vards long and requiring so many lamp- posts, but whether the 
lamps gave anything in particular was, apparently, a matter of no 
importance, Mr. Trotter, in referring to the Paper which he (the 
speaker) read in November, 1910, had made a mistake which he should 
like corrected. He had never objected to basing a specification on 
illumination, but to a basis of measured minimum illumination, because 
this latter quantity was difficult to measure on account of the illumination 
of the majority of streets being too low. The committee had come to 
the conclusion that the lowest illumination that could be safely specified 
was 0-01 candle-ft. Below that point candle-power should be taken, 
provided the measurement. was made at an angle subtending the point 
of minimum illumination. In his opinion the specification was the best 
way of dealing with the whole problem. Regarding the more highly 
illuminated streets, he quite realised that as time went on the lighting 
of all streets would increase on account of the demands of increased 
sped and traffic; but, as Mr. Trotter said in one of his clauses, the 
illumination of the streets depended on how much money could be taken 
from the rates for that purpose. In country districts, the firancial rate 
available for the purpose would very largely influence the street lighting 
that conld be carried out; but this did not affect the specification, 
which, if used intelligently, would give the best results in illumination 
for the money to be expended. For example, a man would not utilise 
the, say. £200 allowed per mile by putting in 10 lamps at £20 cach, 
because that would not give as good a horizontal illumination as if he put 
In W lamps at £4 cach. He hoped that point would be appreciated by 
all who read the specification. Small candle-power lamps spaced, say, 
J ft. apart were, he considered, a good arrangement of lighting for 
motorists. In a Paper read before the Institution of Electrical Engineers 
recently the question of height of illumination measurements was dealt 
with. The specification mentioned a metre, which he knew from prac- 
tical experience was a very convenient height to work at, and, further, 
It was about half-way between the ground level and the level of the face 
of the pedestrian. Moreover, if a contractor, or lighting authority, gave 
a satisfactory horizontal illumination at | metre above the ground, con- 
siderably higher horizontal illumination results on the ground level, as 
would be seen by referring to the table appended to the specification. 

Mr. R. Watson said that no great objection had been raised in joint 
committee to either street tests of the illumination or to the acceptation 
of the minimum illumination as the basis, but it was when the question 
as to the method in which that minimum illumination was to be com- 
puted that differences of opinion were at once apparent. Those of the 
committee representing the Institution of Gas Engineers did not con- 
sider that the computation and expression of illumination values in 
horizontal foot-candles afforded any true guide to the actual illumination 
received by the people in the street, nor did they consider that those values 
MN represented the comparative merite of lampsof different polar 
ih tribution or of different heights and location. His own opinion was 

at the illumination chiefly used in streets was of the direct ray character, 
leer es therefore, the candle-power of any lamp or its direct ray foot- 

andle equivalent at the point of minimum illumination was of the 
ei ae Mr. Trotter had admitted that in 80 per cent. of 
while ing A the country the horizontal plane method could not be used, 
Menu meant that in those cases candle-power measurements were in 
role i with the proposed specification, so that the specification 
doi ie only 20 per cent. of the oh eo of the country, and de- 
sity Es mputation by methods as to w ch there was still some diver- 
Fu pinion not only here but in America and on the Continent. 
, urther, he did not consider that the horizontal plane computation of 
illumination was a fair and i i MP p 
jn DU air and impartial method of appraisement, since equal 
could not be done, nor unfair penalisation avoided, in the case of 
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lampsof different polar distribution and with ditferent heights and location. 
If two eurves of horizontal plane and direct ray illumination obtained 
between two lamps were plotted out and contrasted the diversity would 
be clearly shown, and one would find that the latter more nearly accorded 
with ocular experience, which suggested that direct rav illumination was 
principally used. Even if the former were generally accepted there 
would appear to be differences of opinion among advocates as to its 
application. The writer of the leader in THE ELkcrRICIAN of March 14, 
1913 (probably reflecting the views of many of the readers of that journal) 
saw no reason for the specification of any height at all, considering it 
more sensible to take the street level. Horizontal illumination, the 
leader stated, was required for seeing obstructions on the street surface, 
not objects 3 ft. 3 in. above the surface. In connection with the effect 
of extraneous light in street tests, one member of the joint committee was 
good enough to furnish some data making comparisons between (a) 
measurement of illumination received from several lamps on to a hori- 
zontal plane test screen ( -0-0188 ft.-candle), and (5) measurements of 
the direct light received from each of the several lamps, and subsequently 
corrected to a horizontal basis and added together (— 0-O147 ft.-candle). 
It was interesting to note that the latter diflered from the former by 22 
per cent. Mr. Edgeumbe, too, had made some experiments with an 
illuminating photometer, using first the illumination received at right 
angles in the usual way, and then in the same way with a 10 in. by 1} in. 
tube attachment in order to get the net illumination, and his tests showed 
that the stray illumination was not more than 1-6 to 5-7 percent. Holding 
the views he and his friends on the committee did, the speaker asked that 
at least clauses should be included giving the alternative of reading the 
specification as dealing with minimum illumination computed and ex- 
pressed in direct ray foot-candle values, which would not materially alter 
the form of the specification. 

Mr. J. G. CLARKE (Gas Light & Coke Co.) also found it difficult to agree 
with the proposal to measure horizontal minima. Contracts for public 
lighting had hitherto been based on the measurement of candle- power, 
and as one who had had considerable experience he would like to say that 
that method had the very important merit of being capable of exact 
definition, and conduced to a complete understanding between the con- 
tracting parties. He looked, therefore, for some special advantages in 
the new method before adopting it. While admitting the usefulness of 
measurements of horizontal] illumination, he was unable to sav that they 
were capable of such exact detinition as the measurement of normal 
illumination at a specified angle (£.^., candle-power). It was also stated 
in the Paper that the horizontal minima extended over a considerable 
area, and was therefore easily found, but he (the speaker) believed that 
a special exploration was necessary to find the minimum. and even then, 
owing to its usuallv low value, it would, he feared, be difficult to measure 
it to within, say, 10 percent. It would therefore seem that if horizontal 
minima were to be taken for evaluation purposes, a definite position 
should be specified to avoid the perambulation. Mr. Trotter dismissed 
the question of reflection'from walls as unimportant, but reflection from 
the windows of the houses was sometimes a serious matter if not guarded 
against. Further, he believed that the conversion of normal illumination 
to the horizontal component by calculation was not always reliable. He 
thought Mr. Trotter's strongest argument in favour of horizontal minima 
was the comparison of those minima as shown by the photometer and the 
findings of the survevor members. The agreement was certainly interest. 
ing. but conld be easily over-rated, as there was sufficient latitude to 
cause one to think that there must have been other factors which influ- 
enced their judgment, such as diffusion, glare, &ce. As regards height, 
it seemed to him only fair that a special height for the test surface should 
be stipulated for cach height of lamp. It was true that that complicated 
matters, but that was just the difficulty he found with the horizontal 
method, viz., that unless the conditions were made flexible, equal justice 
would not be done to the various types of installation and a good system 
might be unduly penalised, as, for instance, low candle-power units on 
short posts. 

Mr. FRANKLIN THORPE also spoke in favour of the direct-ray test. He 
hoped that when the final specification was drawn up it would take into 
consideration not only the illumination but also the character and quality 
of the light. The most striking thing in the Paper was Mr. Harrison’s 
table at the end, which he hoped would convert many of the horizontal 
plane men into direct-ray men. 

Mr. K. Epacumse said that he was a “ whole hogger ” as regards the 
horizontal illumination question, and, personally, he felt that no one 
after reading Mr. Trotter's Paper could possibly have any other views. 
but that horizontal illumination was the correct criterion. F ig. 3 on 
p. 10 of the Paper—which, by the way, should be headed “ Minimum 
Illumination ” instead of “ Illumination "— scemed to him to answer all 
the objections that had been raised to the horizontal illumination basis. 
They were told that although it might be convenient to measure the 
illumination of a street on that basis it was only a physical measurement. 
and did nottake into account physiological questions; in fact, one of the 
speakers had raised, as a great objection, that the borough surveyors who 
had classified the streets by eye were not influenced only by horizontal 
illumination, but that they must of necessity have been influenced by 
other things, such as illumination on the ground, reflected light from the 
houses, &c. That, to his mind, was exactly what did happen, and was 
the whole point. The way in which the surveyors’ classification had been 
corroborated by measurements was conclusive evidence that minimum 
horizontal illumination did give the figure wanted and thus entirely 
disposed of the argument that it was no criterion of the physiological 
side of the lighting question. Mr. Trotter also disposed of the idea that 
the measurement of illumination was difficult. A great deal had been 
made of the simplification which could be introduced by measuring: 
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Candle-power, and he felt that a good many were under the impression 
that the specification laid down that the minimum had to be 
measured. He thought the author made it clear in the Paper that 
that was not so. What he (the author) said was that personally he 
would prefer to measure it direct, but that was all. If they did not like 
the present specification, what were they to have ? There was possibly 
something to be said in favour of direct rav minima, but it was not to be 
compared with horizontal] illumination, and, moreover, was more com- 
plicated, secing that each spot in the street had several direct ray values. 
The only specification which, he thought, had. been largely used was 
what ha come to be called the “ Westminsterspecitication.” But whata 
complicated thing that was. Not only had they to give allsortsof informa- 
tion, such as number of lamps, height of post, candle- power of lights, 
direction in which this eandle-power was to. be measured, &c.,. but 
-besides this they also had to guard against all sorts of freaks which need 
not be done with the minimum illumination basis. 

Mr. Jons Dare said that the author had rightly shown that the 
public wanted illumination and not lamps, for light was the commodity 
for which the public paid, and therefore the Street Lighting Committee 
were to be congratulated on adopting illumination as a basis of measure- 
ment, which was a big step in the right direction, Nevertheless, they 
had not gone far enough, for illumination was but a means to an end, and 
that end was the eve, by which remark he meant to point out that the 
publie was not at all concerned with the amount of light that was around 
and external to them, but only with that which succeeded inm entering the 
eye. Nosvstem of street light ng. therefore, was worth having that did not 
provide for visualand physiologicalefficieney.— It was amatterforsurprise 
that after all that had been said and written on the personal factor, and its 
related question of glare. it had not received consideration in the standard 
clauses nor in the Paper. Surely, the object of lighting was the safety, 
convenience and comfort of the publie, but the actual effect of the pre- 
sent practice, and from which the new rules indicated no relief, was so to 
affect the eyesight that the actual illumination was apparentlv, and 
therefore practically, reduced from half to one-tenth of its photometric 
value. He was prepared to admit that there was nothing in the pro- 
posed standard clauses to prevent the adoption of some scheme or 
‘principle designed to avoid the diflieulties to which he had referred, but 
the serious thing about it was that the publie and the contractor would 
take the specification as the last word in street lighting and would natur- 
ally assume that every feature of the case had been considered, and there- 
fore he proposed that clause 3, which defined the minimum illumination 
for various classes of streets, should have an addendum to the etfect that 
where the lamps were properly screened the photometrically ascertained 
illumination to be provided might be 33 percent. less. That would mean 
33 per cent. saving in running, and much better lighting. Although he 
had modestly suggested 33 per cent. he had no hesitation in saving that 
the advantage would be six times that amount, and that a shielded light 
of 60 c.p. would enable one to see better than with a ZCO c.p. exposed 
light. Another important factor in street lighting, which had not been 
touched upon either by the committee or Mr. Trotters Paper, was the 
effect of private or shop lighting. In the table given by Mr. ‘Trotter 
Cheapside was stated to have 10 times the illumination of. Regent-street 
and 20 times that of other principal London streets, and he would like to 
know whether that eliminated or included light from private sources, 
and, if included, how they had compared the public part of the lighting. 
So long as shopkee pers were allowed to obtrude high power lamps, so long 
would satisfactory street lighting be impossible. ‘The ultimate solution 
of perfect street lighting would be the employment of diffused light 
obtained by illuminating the house fronts, 


The discussion was then adjourned until 7:30 p.m. on Tues- 
day, April 29th. 


HALF-FROSTED INCANDESCENT LAMPS. 


BY A. J. MAKOWER, M.A., AND U. A. OSCHWALD, B.A. 


Summary.— experiments were earried out to detcrmine the variation 
in candle-power produced by frosting. dn the case of metal-filament 
lamps the distribution curves were very much the same for the different 
types before and after frosting. Half-frosting results in a reduction of 
10 to 20 per cent. in the candle- power. A relation is found between the 
horizontal candle- power of the clear bulb and that of the half-frosted 
bulbs of metal-filament lamps. 


The writers were recently in need of figures to show how the 
candle-power and light distribution of incandescent lamps are 
affected by the process of half-frosting the bulbs, and in the 
absence of published data were led to carry out a number of 
tests on lamps of various makes. 

Four typis of lamps were selected for the purpose, including 
two lamps each of the following nominal ratings :— 

(a) Tantalum 100-volt 16 c.p., called al, a2. 

(b) Brimsdown 100-volt 25 watts, called bl, b2. 

(c) Mazda 100-volt 25 watts, called c1, c2 

(d) British Thomson-Houston carbon- filament lamps 100-volt ; 
16 c.p., called dl, d2. 

A distribution curve over the lower hemisphere having T 
taken for each of the lamps they were frosted over the lower 
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half of the bulbs and re-tested under the same conditions as 
those of the original test. 
The horizontal candle- power of each lamp with the bulb 
unfrosted was called 100 units, and all other candle-powers of 
the lamp before and after frosting reduced to this basis so as to 
facilitate comparison of the distribution curves. 
In the case of the metal!-filament lamps the horizontal 
candle- power in various directions is very uniform, and so only 
one particular horizontal direction was chosen for each lamp 
and retained throughout the test. but in the case of the carbon- 
filament lamps separate distribution curves were taken both 
before and after frosting in directions at right angles to and in 
the plane of the loops of the filament and the cand!e-power at 
any vertical angle taken to be the mean of the candle-power 
In the two Aiectuans indicated, the mean of the horizontal 
candle-powers in the two directions being called 100 units. 
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The tests showed that the distribution curves of the various 


metal-filament lamps were remarkably similar both before and 
after frosting, notwithstanding the considerable differences in 
the shapes of the bulbs of the types chosen. On this account 
particulars of the distribution of light are given for one Mazda 
lamp only (c2). 

Table I. gives the measured candle- -power and Fig. 
heht distribution curves. 

It will be seen that the candle-power of the lamp is reduced 
by the frosting from 100 to 90-8 in the horizontal direction and 
increased from 20-5 to 34 in the vertical direction. 

Table I. 


1 the 


Vertical angle. 


C. p. clear. 


EET RID 


C. p. half-frosted. 
0 100-0 


. OU-N 
10 90-0 NEU 
20 93-0 16-6 
30 84-7 | 71:0 
44) 12:0 61-7 
50 61:0 50:4 

Ens ERR ME ETE METRI 
60 -49-5 45:0 
10 36:0 | 41:6 
SO 2-0 36-0 
90 20-5 34-0 


A calculation from the above values gives igi the mean 
hemispherical candle-power of the lamp with clear bulb 77-5 
and that with half-frosted bulb 67-9 units. The mean hemi- 
spherical candle-powers for the series of metal-filament lamps 
determined in the same manner were as follows ;— 


Table II. 


Mean ene Heal c.p. 


Lamp. | Rat tee 
) Clear | Half- m sted. ; Cien 
Tantalum i M 81-4 = 62-7 | 0-77 i 

o» a2) egenis 80-5 64-5 , :803 
| Brimsdown (DE) 5s 81-7 ids | Wee 
ds [b2) Sacs: 80-4 — | 63-5 | — 0-816 
azda er NRA ien 77-8 | 69-7 | — 0-897 
AE co eH (00709 | 67-9 | 0-876 
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close to 66 deg. in each case, and the candle-power at this angle 
is in each case very nearly 45 per cent. of the horizontal candle- 
power of the clear lamp. Thus the horizontal candle-power of 
the clear bulb may be obtained by multiplving that obtained 
with the half-frosted bulb at 66 deg. by 2-22. l 

Owing to variations in the shapes of the filaments the distri- 
bution curves of various carbon-filament lamps vary so much 
for different lamps, and in any particular lamp for different 
directions in the various planes through the axis of the lamp 
that it is not possible to arrive at any simple results. 

Figs. 2 and 3 give the distribution curves of the carbon lamp 


It will be seen that the distribution curve for the half-frosted 
lamps is much more uniform than that for the clear lamps, and 
that the reduction of the mean hemispherical candle-powers by 
frosting varies between 10 and 20 per cent. That this varia- 
tion is mainly due to differences in the thickness of the frosting 
and not to differences in the distribution curves becomes 
apparent from the fact that the mean hemispherical candle- 
power frosted bears in all the lamps an almost constant ratio to 
the horizontal candle-power frosted. This fact is evident from 
Table III. 


Table III. 
‘Mean hemispherical Horizontal c p- ne VL DMCd ANE Tosti 
Lamps. | — ep. frosted. Lrastéd. Ratio. The mean hemispherical candle-powers of the two carbon 
a fe See ee Se R, —— | filament lamps dl and d2 worked out in the manner described 


2] (al) IT ERETI 62-7 850 0-737 above were as follows — 
IDN arare praa Ds 645 89-2 0-723 VNDC LEE d tee "REP E "C 
] m ; -5 : + 

= Dn) REE MUS 67:9 3 0 0-730 Mean hemispherical e.p. | . frosted 

| Dua mevncedwese | 65-5 03-0 0-706 Lamp. I c te Siete eee ALG 
JI-AODI E 69-7 9-6 0-770 a Clear. Half-frosted. | clear 
ANAC SE)” adesina 67-9 90-8 0-748 M TM T NOE ee ee n NEN 

cu cc Mis c M E dl S4-] > 11:6 0-85 

d2 NN:2 09-6 0-68 


One fact appears from the examination of the curves for the 
half-frosted and clear lamps which is of practical use. as it 
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The divergence between these figures obtained for two lamps 
of the same rating is typical of the results obtained for carbon- 
filament lamps, and is mainly due to differences in the shapes of 
the loops of the filaments. 


POWER SUPPLY ON THE RAND. 


— 


of PN. We give below an account of the discussion which took 

NR place in Glasgow on Mr. A. E. Hadley’s Paper on the above 

KM subject. An abstract of the Paper appeared in our issues of 

i March 14 and 21. pp. 1056 and 1093. In the absence of Mr. 

NK Hadley, Mr. D. A. Starr read an abstract of the Paper and 
described the lantern views, 

Mr. W. MCWHIRTER said he was a believer in ihe earthed guard-wire 


Candle- power, 
on 
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was of no use alone. From experience he found it necessary to introduce 
a resistance on the earth side. 

Mr. BuNtine asked for more details of the “ load dis paicher." 

Mr. Sam Mavon emphasised the exceptional interest of the Paper, 
particularly the part relating fo compressed air. The efticieney of the 
distribution detailed in the Paper was unprecedented so far as com pressed 
air was concerned, and he had no reason to doubt it. as he had witnessed 
the test of one of the Compressors in. Berlin two or three years ago, and 
had come to the conclusion that the day of slow-speed air compressors 
was past. The abnormally small losses in transmission were somewhat 
hard to believe, and while not doubting them, he asked for fullerdetails. 
He presumed the 3 per cent. loss was a loss due to loss in volume and 
leakages. The pressure drop of 6 lb. was not consistent. with a 3 per 
cent. loss. The fact that the meters were '' energy " meters, made him 
think the loss was an energy one and not in pressure. Then simplv to 
say 2 per cent. was unaccounted for was unsatisfactory. The metering 
was most interesting, and from 18 months’ experience of the Venturi tube 
he could vouch for its satisfactory behaviour. The pipe joints also were 
interesting. but he would like to know how long the indiarubber washers 
would last. As they all knew, rubber aged rapidly. He was very much 
interested in this part of the Paper, particularly as for some time now he 
had been making experiments, more pariicularly in applying air to 
mining work. Last vear's results of experiment over a number of plants 
working at a pressure of 30 lb. showed an average loss of 23 per cent. in 
volume. He had one instance of as much as 40 per cent. Of course 
underground conditions were very severe, especially at the joints in pipe 
work. His conclusion was that the question of an efficient joint for such 
work was a very serious one indeed. In one instance in a quite up-to-date 
Lancashire installation he found of 1.400. 1,500 n.r. being generated some 
400 H.P. was lost. As another example he found that for percussive 
drill work, requiring 20 H.P. to be generated per drill, only 1 H.P. was 
utilised by the drill in useful work. 

Mr. W. L. Spence thought the chimneys and the use of compressed air 
for induced draught were certainly novel. The air distribution scheme 
seemed to him to be somewhat heterodox and phenomenal if results 
given were accurate. He had his doubts and suspicions, and said 3 per 
cent. loss required more confirmation, The compressed air meter, while 
novel and ingenious, seemed somewhat too complicated. and he thought 
one good reason for a decent meter being so long in being introduced lay 
in the fact that the more. metering done the less would compressed air 
be used. 

Mr. D. M. McLeop, referring to Pratts induced draught system, 
the efficiency of a half-frosted lamp on the basis usually adopted FA sd it à hardly commendable for general adoption. Being 

dos : m p . "tan driven as it was by alternating-cutrent motors, was it not likely Te 
for clear lamps. The curves for the distribution of light of would be trouble just at a critical moment, due to fall in ios 


each lamp with and without frosting intersect at an angle very periodicity on the generating plant, on account of momeütary increase in 
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Vertical Angle. 


Fic. 2.—L4wP D1, CARBON (CLEAR). 
enables the horizontal candle-power of the unfrosted lamp to be 


very closely estimated from a measurement made with the 
half-frosted bulb, and this permits a figure to be arrived at for 
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system as advocated, andofopinion thatthe gap type of lightning arrester 
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load, when that part of the plant would be most required? He thought 
these fan motors should be driven off the exciter batteries to avoid this. 
With regard to the protective gear pilot wires being run in the same lead- 
covered cable overhead as the telephone leads. he strongly deprecated 
such practice. There were occasions when the telephone leads might 
get the full voltage, with fatal results to those using the telephones, 
Again, he found from experience the lead covering always gave trouble by 
cracking, even before a whole length had been installed. His company 
used bare conductors overhead for both purposes with satisfactory 
results. 

Mr. J. A. ROBERTSON asked for more information on the following 
points, from a commercial point of view. The cost of 0-525d. was made 
up no doubt including such items as coal, &c. What was the cost of the 
coal and its calorific value ? Hada better quality or washed coal been 
tried ? With reference to the 74 per cent. load factor, did this include 
the compressed air load ? Did the rise and fall of the price of coal 
affect the price at which energy was sold * Was there a clause exempting 
from penalties in.the failure of supply due to force majeure ? Were there 
any regulations, similar to the British Board of Trade Regulations, 
governing the use of guard wires and the like ? He would also like to 
hear what was the loss per mile on the 10,000 and 80,000-volt lines. With 
regard to the power factor, was it in the region of 0:89 or 0-9 °? 

Mr. D. A. Starr, in reply, stated that his company used a '' load 
dispatcher ” or control engineer at their Motherwell generating station. 
Both their generating stations were controlled from that centre, and no 
switching could be carried out without first getting the consent of the 
control engineer. The Newcastle Electric Supply Co. also had a similar 
arrangement as described, and it was quite simple in its working. 
Mr. Mavor seemed to be sceptical of the efficiencies given for com- 
pressed air, and no doubt Mr. Hadley would note same. He waa 
certain pure rubber alone was not used at the pipe joints. He would 
remind Mr. Spence that, compared with an integrating type of electricity 
wattmeter, the air meter described was simplicity itself. He was glad to 
hear Mr. MeLeod's remarks, but as thev all knew there was no finality 
on the question of induced or forced draughts, and it was still in the 
controversial stage. With regard to Mr. Robertson’s queries, the class 
of coal obtainable at the Cape was of a poor quality allover. The load 
factor inchided the compressed air output. The price per unit was 
alterable with the rise and fall of costs. It paid the consumer to have a 
failure of supply as the penalty was 60 per cent, more than he paid, 
namely 0-84d. per unit, the penalty rate, as against 0-525d. per unit, 
the price of energy to consumers. There were no regulations similar to 
the Board of Trade rules in this country. The load was such that it gave 
a leading power factor of 0-85. 


Mr. A. CAMPRELL, in reply, admitted the advisability of separating the 
effects of stress from those of strain. ‘The advantage claimed for 
Richter’s method was that it in no way mutilated the sheets. If they 
were annealed after they were bent into a cylinder this advantage would 
be destroyed. 

* A Note on Cathodic Sputtering '' 
was read by Dr. 6. W. C. Kaye. 

The Paper gives an account of the volatilisation of an aluminiunr 
cathode in a disch=rge tube containing helium. The sputtered de- 
posit on the glass indicates that, under the conditions which pre- 
vailed. the disintegration was restricted to the edges of the cathode 
and did not occur elsewhere. Accordingly the complete outline of 
the cathode (made by rolling a sheet of aluminium into a nearly 
complete evlinder) was traced out by the deposit on the walls of the 
tube, 

Prof. J.W. NICHOLSON asked if the size of the particles bore any rela- 
tion to the atomic weight of the metal. 

Prof. T. MATHER asked if Dr. Kaye had made any tests of the conduc- 
tivity of the films, and whether they obeyed Ohm's Law. 

Mr. D. OWEN inquired how adherent the films were to the glass. 

The AUTHOR, in reply, stated that the size of the particles depended 
chiefly upon the nature of the gas in the tube. The method had been 
considerably used for preparing extremely high resistances though the 
film had to he annealed first. He believed the thinnest films did not 
accurately obey Ohm's Law. The adherence of the film varied with the 
metal. Gold adhered to glass well, but platinum was easily rubbed off 
till it had been heated to redness. 


A Paper on 
« Vibration Galvanometers with Unifilar Torsional Control'* 


was read by Mr. À. CAMPBELL. 

The author exhibited a moving-coil vibration galvanometer in 
which a novel principle is used to obtain the fine adjustment of the 
control torque requisite for accurate tuning. He has found that ina 
phosphor.bronze strip under tension the torsional rigidity is con- 
siderably increased as the tension is raised. This anomalous 
behaviour of such strips has also been noticed by other observers 
(H. Pealing, “ Phil. Mag." March, 1913). If unifilar (strip) sus- 
pensions are used in a vibration galvanometer (whether of moving- 
coil or moving-iron t vpe) the tuning can be done in just the same way 
as with bifilar suspension. In the moving coil instrument minute 
hooks on the ends of the stripsengage in contact hooks at thetop and 
bottom of the coil, which is easily detachable. 

With a mirror of 135 sq. mm. area, at 100 ~ per second, a sensi- 
tivity of 50 mm. at a metre per micro-ampere can be obtained, the 
eflective resistanee being about 700 ohms. 

Prof. T. MATHER asked Mr. Campbell if he did not think the variation 
of period was possible because of the bitilar behaviour of a flat strip. 

Prof. C. H. LEES remarked that it seemed natural to expect a strip to 


behave like a bifilar. He thought Pealing’s dismissal of this explanation 
rather too summary. 

The AUTHOR, in reply, stated that to some extent the result must 
certainly be due to bifilar behaviour. The effect due to this cause de- 
creased as the length of the strip increased. In. his own case where the 
length was only about l em. it was probably large, but he did not think 
that this could be the whole explanation of the results in Pealings 
experiment where a length of 40 cm. was used. 


PHYSICAL SOCIETY. 


At the meeting held on Friday, April 11. at the Imperial College 
of Science, Prof. C. H. Lees, F.R.S., Vice-President, in the chair, a 
Paper 

“On Errors in Magnetic Testing due to Elastic Strain," 
by Mr. A. CAMPBELL and Mr. H. C. BoorH, was read by Mr. CAMPBELL 

In magnetic tests on sheet material considerable errors may occur 
if the sheets or strips are tested while in beat form. These errors, 
which are in general agreement with the known effects of compres- 
sion and tension, were investigated experimentally with one or two 
forms of magnetic circuit similar to those sometimes occurring in 
practice. In one method a single length of the strip was bent into 
ring form with ends clamped together. This was wound with 
flexible primary and secondary coils, and tested for permeability and 
hysteresis, while in the condition of temporary strain. The tem- 
porary strain was then annulled by changing the circular form into a 
square by sharp bends at four places. The magnetic tests were 
repeated, and usually a considerable alteration was observed. For 
example, a silicon-iron ring 0:3 mm. thick and 50 cm. in diameter 
(the size used in Richter's method of testing hysteresis and eddy 
current losses) showed a decrease of 40 per cent. in the permeability 
for H=1 due to the bending. The hysteresis loss was increased by 
19 percent. Inanother method the ends of two strips were clamped 
in yokes, and tests were made with different amounts of bending. It 
was found that temporary strain has considerably greater effect on 
the permeability than equal permanent strain has. 

Prof. C. H. LEEs pointed out that the authors had not clearly dis- 
tinguished between the effects of stress and strain, and that the results 
would be more intelligible if this distinction were made. The con- 
dition called by them ‘‘ temporary strain " was strain plus stress, while 
that called ‘‘ equal permanent strain " was the strain without the stress. 
From the point of view of the molecular dynamical theory he thought 
the effects of stress ought to be separated from those of strain. 

Dr. S. W. J. SMITH expressed interest in the results and, referring to the 
difference between the effects produced by temporary stress and by per- 
manent strain, thought there was no reason to expect any simple relation 
between them. Under different fields, in the same material, or under 
similar fields, in other materials, the effects might even be opposite to 
one another in sign. : 

Prof. T. MATHER asked if the sheets were ever annealed after being bent 
before testing them by Richter's method, as this would seem to remove 
the objections against the method. 


THE TELEPHONIC DEVELOPMENT OF THE BRITISH 


ISLES CONSIDERED IN RELATION TO THE POPU- 
LATION.* 


BY W. H. GUNSTON. 


The publication of the preliminary figures of the census of 1911 
furnishes an opportunity for ascertaining the present population of 
the telephone areas, and elso for considering the proportion of tele- 
phones to inhabitants both of the British Isles as à whole and of the 
various telephone areas. As the boundaries of these areas are in 
no case coterminous with any known geographical boundary (except 
in'the case of Jersey, the Isle of Man and the Isle of Wight) it is not 
possible to ascertain the population of an area even approximately 
by a simple reference to the census returns. To obtain this infor- 
mation, therefore. as exactly as possible involved the compilation 
of a return which included the population of all boroughs and urban 
and rural districts within each area boundary together with the 
computed proportions of the population of those districts whose 
boundaries projected beyond the area boundary. Only thus is it pos- 
sible to obtain a correct idea of the proportion of inhabitants to 
telephones. Although the zone principle of trunk charges will tend 
to relax the fixity of area boundaries, the telephone area is useful 
as a unit for statistical purposes, for nothing could be more misleading 
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than to take the population within a given city .boundary as even 
roughly approximeting the population of the area. Manchester, for 
instance, has a population of 714,000, whilst the area contains 
1,200,000 inhabitants. To consider the city population, therefore, 
in proportion to the official number of telephones in Manchester 
would be unduly flattering to telephone development. If we 
take a more favourable case, the Newcastle-Gateshead area, and 
` add the population of these two places together, viz., 383,000, we 
still obtain only about one-half the population of the area. A 
striking case is Chesterfield. That town only contains 37,000 out of 
the 167,000 inhabitants of the area. The following table shows the 
development of those areas containing over 5,000 telephone stations. 
It should be mentioned that the figures for Dublin and Belfast are 
only roughly approximate, as the Irish preliminary census is not so 
detailed as that for England and Scotland. 


Table showing the Population, Number of Telephones, and Population 
per Telephone in Areas containing 5,000 Telephones and over. 


| Total number of | Population 


— op R tele phones in area, r 
us Dec. 31, 1911. | telephone. 

Hill 25:2 |! 314,500 12,082 26 
Glasgow cecsdiavesesiiovceawnce | 1,170,000 40,609 28 
Brighton ...................... | 218,700 | 6,792 32.2 
London: sensers 7,160,000 211,341 33-8 
Cadillac eser rebas 276,200 7,077 39 
Edinburgh ..................... 507,300 . 12,750 39-8 
Liverpool. sensasine 1,141,000 |! 27,995 40-7 
Portsmouth .................. 311,000 . 7,540 41 
Bradford «e scesiteecon es 408,000 | 10,089 46 
Manchester ..................- 1,233,000 | 25,897 47 
histo eet E 433,500 | 7,330 59 
S — eee ners 578,000 9,804 59 
Nottingham ................... 460,000 | 7.652 60 
Belfast arumeno | 470,000 | 7,286 64 
Newcastle-on-Tyne ......... 640,000 9,996 64 
DUI estu been dod eate ee 450,000 6.951 65 
Sheffield eiie etes re 700.000 9,755 71-7 
Birmingham .................. 1,125,000 | 15,713 72 


The telephone stations in this and in the succeeding tables include 
those belonging to the systems of the late National Telephone Co.. 
the Post Office and the various municipal undertakings. The next 
table shows those areas in England and Wales with not more than 
60 inhabitants per telephone. 


Table showing Areas in England and Wales with not more than 60 In- 
habitants per Telephone. 


Population Population 
iix per ile phone. Aen per telephone. 
1c) | Crete ee er a 26 Ormskirk .................. 48 
Brighton ................... 32 | Bournemouth ............. 49 
London: «iavcenveccito veces 34 Walton-on-Naze .......... 59 
Eastbourne |................ 37 SWANSC A: .nesesiosssnsesreesee 52 
Hexham uices 37 Blackpool .................- 53 
npa Em 39 Watford i ees ceope toon 55 
Harrogate .................. 39 Folkestone .................. 55 
Liverpool ................... 40 Hastings edere 57 
Llandudno .................. 40 Sevenoaks,.......... eee 58 
Portsmouth ................ 41 Bristol ecce evetivs n ue us 59 
Llandrindod ............... 42 Haslemere ................-- 59 
VOTE V Sacto cs oss rise Pepe es e 44 Halesworth (Southwold). 59 
Buxton sapores ai aane 45 Reading 5iosssrere tuoi v 59 
Bradford ................... 46 Ramsgate ......... eee 50 
Newbury ................... 46 — ' Scarborough .............-- 59 
Tunbridge Wells .......... 46 | Middlewich ................ 59 
Manchester ................ 47 | Nottingham ................ 60 
Chertsey .,.....,. eese 18 | Leicester ......... eee 60 
Cambridge .................. 48 Huddersfield ............... 60 


It will be seen that the best developed areas are those containing 
(a) towns where there has been competition, such as Hull, Brighton 
and London ; (b) large cities with commercial, manufacturing and 
residential population, such as Liverpool, Manchester and Bradford ; 
(c) pleasure resorts where the population is fairly dense, such as 
Fast bourne and Harrogate. It is of interest to compare the deve- 
lopment of the British Isles at the present time with that of 1901. 
The increase in telephone stations from 196,000 to nearly 652,000 
shows that very considerable progress has been made, and the pro- 
portion of population to telephones exhibits a correspondingly 
satisfactory decrease. Scotland comes out as the best developed 
of the three kingdoms in both years. 


Glasgow and Tunbridge Wells were the only two municip2lities | 


Operating telephones in 1901, and possessed about 2,000 stations 
between them. The Post Office system then comprised only 2,686 
provincial stations, the London system not having been inaugurated. 
In 1911 the only municipal systems extant were those of Hull, Ports- 
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Table comparing Development in 1901 and 1911. 
Tele- | Popu- 


Popu- | Tele- Popula- ` Popu- 
lation, , phone tion per lation, | phone | lation 
S^ 1901 stations tele- 1911 .;:tations|per tele- 
(hun- Dee, 31,/ phone, |. (hun- |Dec. 31,; phone, 
dreds). | 1901. | 190]. || dreds). | I911. | 1911. 
England & Wales! 32,527-8 159,936] 203 — 36,075:2 |551,033 65 
Scotland ......... 1472.1. 27,713. 16l | 47594| 82,721; — 58 
Ireland ............ 4,4588 7,204 619 4,381-9| 13,619| 322 
Isles in Brit, Seas} 150-3, 1,299 | 116 148-9| 3,963 38 
212 — 45.3656 (051,936 70 


British Isles ...... 41,609-0 196,152 


mouth and Guernsey. The 651,936 stations in the British Isles in 
that year consisted of 525,440 belonging to the National Telephone 
Co., 118,995 to the Post Office, and 7,501 to the corporations. The 
latter figure, however. refers to the end of March while the two 
former relate to the end of December. 


ae D 
| Popu- Tele. | Pepu- |. Popu- | Tele. 
lation, | lone lation ' lation, hone 
= 190] PNONE Iper tele- 1911 | POP’ Iyer tele- 
itations | stations 
(hun- 1901 phone, | (hun- 1911 phone, 
dreds). ^" ^" 1901. ! dreds). "| 1911. 
London ............ | 6,540 39.516 | 1607 | 7,160 |211.341| 33 
Glasgow .......... 1.032 12,129 85 1.170 | 40,609 28 
Liverpool.......... 1,020 (14.020 | 73 1.141 | 27.995] 40 
Manchester ........ 1.120 10.372 | 108  ; 1.233 | 2a,897| 47 
Birmingham ...... 920 i 6,179 | 149 1,125 | 15,713 72 


-— — 
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The development of these areas during the decade shows some 
remzrkab!e progress. In London the telephone system has increased 
more than fivefold. in Glasgow more than threefold, in Liverpool 
twofold, while in Birmingham and Menchester the number of tele- 
phones is now nearly 24 times as great as in 1901. The high deve- 
lopment of Liverpool in 1901 is noticeable, taking into consideration 
that no competition existed in that citv. In Glasgow the Corpora- 
tion system was well under way, hut in the other areas the Company 
had the field to itself. The satisfactory improvement of London's 
position in I911 has, of course, been greatly assisted by the establish- 
ment of a Post Oftice system which owned at the end of that year 
more th^n one-third of the stations. Glesgow, however, now occu- 
pies the best position on the list, a result of fierce competition, Liver- 
pool fe'ling to third place. The last table is designed to show the 
development of the largest centres of populetion considered in a 
wider sense than that of the area boundaries. London (which has 
been included because it includes a complete county end a large part 
of five others) occupies the best position on the list, closely followed 
bv a group of the Home Counties. These (which also include 
London) are a good second, despite the inclusion in their area of 
thinly populated rural tracts in parts of Essex, Herts and Sussex. 
The poor results shown by Northumberland and Durham are doubt- 
less due to the large proportion of miners in the total populstion, and 
the same applies to a certain extent to South Wales and the Black 
Country. Yorkshire runs Lanceshire very close, and this, con- 
sidering the rural character of much of the North and East Ridings, 
and the large tracts of moorland in the north-west, is very creditable. 


— —— — 


| Popu- | Popu- 
" rae ; 
Name of district. Description of district. me : e pss 
ands, |station. 
London 22 Ee Telephone area ....... 211,341! 7.160 338 
Essex, Herts, London, , Administrative coun- (243,850 , 9,866 40 
Middlese x, Surrey, | ties 
Kent and Sussex 
Lancashire and (‘he-! Administrative coun- | 86,640| 5,723 | 66 
shire | ties 
Yorkshire ................ | Administrative county: 56,546 | 3,980 70 
Black Country ......... . | Telephone areas  of| 19,757 | 1,737 88 
Birmingham, Dudley, 
Wolverhampton and 
Walsall 
South Wales (including * Administrative coun- | 19,722 | 1,826 93 
Monmouth) ties of Glamorgan, | 
Carmarthen, Pem- 
| broke, Brecknock 
and Monmouth ' 
Northumberland and Administrative coun- | 19,000, 2,067 : 109 
Durham ties 


In presenting these figures it is not desired to make any odious 
comparisons, for it is probable thet the cases of less satisfactory 
development all have their due explanation, but rather to place on 
record some statistics which, it is hoped, may be found useful for 
reference. 
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THE PURCHASE OF COAL. 


It is now generally admitted that the only rationa[ 
basis on which coal can be purchased is one which depends 
upon the thermal value. The purchaser desires heat, and 
is prepared to pav for it, but he does not wish to pav the 
same price for his coal if it is giving, say, 5 per cent. less heat 
than he anticipated. The coal merchant, on the other hand, 
is prepared to sell heat provided he is not unduly penalised 
for variations over which he can have very httle control. 
No difficultv, however. need arise on this score if à suitable 
specification is adopted. It is only necessary to adopt a 
certain standard, and if the value of the coal is above this 
the seller should benefit. whereas if it is below this value the 
purchaser should have the advantage. 

A few vears ago Mr. J. H. RIDER gave details of the 
specification. adopted bv the London County Council in 
This 
specification applied. to washed singles, the heat value of 
which should. normally. be 12,500 B.Th.U. per pound 


purchasing coal for their tramway power station. 


small coal being allowed up to 20 per cent. by measurement, 
The 
calorific value was determined on the dry coal, and the small 
If the heat 
value was found to be higher or lower than the specified 
value, the Council paid more or less in proportion, but had 
the right to reject the whole cargo if the thermal value was 
below 10,500 B.Th.U. per pound. Similarly if the moisture 
was less or greater than 10 per cent. the price was increased 
or decreased in proportion, but the coal might be rejected 
if the moisture exceeded 13 per cent. Finally if the small 
coal was less or greater than the percentage above mentioned, 
the weight of coal paid for was increased or decreased by a 
pereentage equal to a quarter of the variation in the 
percentage of the small coal. The cargo might be rejected 
if the small coal exceeded 25 per cent. | 

The United States Government has adopted a slightly 
different method of dealing with the matter. In this case 
the ash is taken into account as well as the thermal value. 
For this purpose when tenders are received they are adjusted 
to a common basis of ash content, attained by selecting as & 
standard the tender which contains the lowest percentage 
of ash. Each 1 per cent. of ash in the other coals above 
this standard value is considered to add Id. per ton to the 
price of the coal. The price is then calculated per 1,000,000 
B.Th.U. Pavments are made for coal as delivered at the 
rate per B.Th.U. actually found by a calorimeter test. The 
moisture is determined upon receipt, and this is deducted 
from the total, so that the dry coal is what is paid for. If 
the percentage of ash in the dry coal exceeds the figure in 
the tender by less than 2 per cent. there is no penalty, but 
for each 1 per cent. above this an increasing penalty is 
charged. It appears reasonable to exact som? such penalty, 
as the greater the percentage of ash the more difficult is it to 
handle the coal, and the greater is the cost of removing 


and the moisture being I0 por cent. by weight. 


coal was defined by a sieve with 2 in. mesh. 
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ashes, though to some extent at all events the matter is 
self adjusting if coal is purchased on a heat basis; for, 
generally speaking, the higher the percentage of ash the lower 
would be the heat value, and consequently the coal would be 
obtained more cheaply. 

Another instance of coal purchase on a heat basis is 
furnished by the Springfield (Ohio) Light, Heat and Power 
Company. This Company regards as standard for non- 
coking coal a heat value of 14,000 B.Th.U., moisture 
] per cent., volatile matter 33 per cent., fixed carbon 60 per 
cent., ash 6 per cent., and sulphur not more than 0-8 per 
cent. Here, too, the dried coal is used as the basis, and the 
price is varied according to the heat value obtained, though 
no reduction is made for deficiencies up to 300 heat units. 
Deduction for ash on account of anv excess of the guaranteed 
percentage is at a greater rate than the percentage. being a 
Jd. per ton from 1 to 2 per cent. and 5d. per ton for 4-5 per 
cent. Similarly there is an increasing penalty if the sulphur 
exceeds the guaranteed percentage. [f the variation 
from the standard exceeds certain figures the coal may be 
rejected. 

The subject in this countrv has recently been taken up 
bv the Associated. Municipal Electrical Engineers. (Greater 
London), and a model specification for the purchase of coal 
is now obtainable from the Hon. Secretary of that Associa- 
tion. This contemplates the supplv of “ named coal " and 
of coal on a guaranteed thermal basis. In the latter case 
the price paid varies directly as the thermal value; but 
the coal may be rejected if the calorific value is more than 
id per cent. low. Variation of price varies similarly with 
moisture, being increased if the moisture diminishes ; but 
there may be rejection if the moisture exceeds 13 times that 
ofthe standard. If the percentage of small coal is less than 
the standard percentage by weight, the weight of coal paid 
for is increased by one-quarter of this percentage, and 
similarly for a decrease ; and there may be rejection if the 
proportion of small coal exceeds 25 per cent. by weight, 
the percentage being taken on the bulk, not on the standard. 
There is no variation in the contract price for variations 
from the standard not exceeding one-twentieth of the 
standard figures. For the purpose of tendering, a table of 
what are regarded as standard coals is given, with figures 
of calorific value, moisture and small coal in each case, the 
coal being selected from various parts of the country. 

These specifications may seem somewhat elaborate in 
some details, though the elaboration is rather more apparent 
than real. Generally speaking the simpler such an agree: 
ment can be made the better, as it is not necessary to cover 
all grades of coal, but merely variations in one particular 
grade, and this is mostly covered bv a statement of the 
thermal value of the dried coal. For large undertakings 
the purchase of coal on a basis of this kind presents no 
difficulties, as the quantity involved is so large that a chemist 
mav be retained to deal with the matter. In the case of 
small undertakings the question is not so simple. We 
think, however, that a good deal more might be done than 
has been done hitherto in obtaining some general informa- 
tion about the coal that is being used. The testing of coal 
is not a difficult operation, though it is necessary to become 


accustomed to it to ensure consistent tg For most 
purposes it is not necessary to aim at the highest accuracy, 
as the inaccuracy introduced by sampling renders it im 

possible to go bevond a certain exactness. Consequently 
the application of the calorimeter to such a purpose is not an 
operation of great delicacy, though the operator should be 
accustomed to it. A little thought shows that quite as 
much depends upon the sampling as upon the calorimeter 
test. Ordinary care in both directions will lead to results 
being obtained which are of value in showing the thermal 
qualities ofthe coal, and it is quite worth while for the engi- 
neer of the small supply station to make the investigation. 
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Electrical Engineering for Mechanical and Mining. Engineers. 
By H. JJ. S. Heather, (London: * The Electr cian" Printing & 


Publishing Co.) Pp. ix. 332. 9s. net. 

There are few branches of engineering practice which offer 
more scope to the use of electrical transmission than that of 
mining, and in the last 10 vears the capital invested in the 
electrification of coal, iron. or vold-bearing quartz mines in 
various parts of the world has reached many millions sterling. 
The transition from the use of steam or compressed air trans- 
mission has been, however, so rapid that the mechanical 
eneimeers-in-charge have not been able to keep pace with the 
developments, or. in the language of our own legislation, to 
become electrically competent within the meaning of the Act. 

A double process has, therefore, been at work; the status 
of the mine electrician. has been raised, both by his own 
efforts—as in this country, for example, by the formation of 
the Association of Miming Electrical Engineers—and hy pres- 
sure from above, and, at the same time, the more far-seeing 
of the mine owners have encouraged their mechanical engineers 
to become familiar with the principles and elements of the 
practice of electrical engineering as applicable to mining. 

The 20 lectures reprinted in this book were given for this 
latter purpose to the resident mechanical engineers on the gold 
mines of the Rand, at the instance of Messrs. Eckstein & Co. 
They aim at giving a simple explanation of the leading elec- 
trical principles and of their most usual application ; but not 
specifically im mining practice. There is a brief introduction 
on the simple electric circuit and à chapter on resistance. 
This 13 followed by a similar brief treatment of alternating- 
current circuits; this would be improved by a much fuller 
explanation of inductance and its effects, and by a transfer 
of the parts dealing with the magnetisation of iron and the 
magnetic circuit from Lecture VII. 

There is then a not very adequate treatment of electrical 
measurements, and an account in Lectures VII., VIII. and 
IX. of the theory of continuous-current generators and motors. 
Lectures X. and XI. deal with alternating-current generators, 
Lecture XII. with alternators in parallel and synchronous 
motors. There are then several chapters on transformers, 
followed by three on polyphase systems and transformations. 
The last lectures deal with the induction motor and some of 
the simpler difficulties in working. 

By the nature of the case, since the book 1s not intended as 
a systematic text-book of electrical engineering, the treat- 
ment is unequal. It is rather an attempt to explain to mecha- 
nical engineers in more popular language than is usual in text- 
books some of the leading points in what is called heavy 
electrical engineering. The explanations are clear and sound, 
and the book will be found useful by mechanical engineers who 
wish to have a general survey of the subject; but it would 
perhaps have been well to omit the word mining in the title, as 
liable to give the impression that the book deals with mining 
problems, which is not the case. W. M. THORNTON. 
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Toll Telephone Practice. By J. B. TuiEss and G. A. Joy. (Lon- 
don, 1912: Constable & Co.) Pp. xv.+418. 14s. net. 


This is a book which specialises on “ Toll Telephones,’ 
which in the States comprise all telephone lines exclusive of 
subscribers’ lines with flat rates, and for the use of which a 
special or toll charge is made—z.e., what we know as party lines 
and trunk lines. There is a short historical account which tells 
us that the first long-distance line was built in 1886 over a 
distance of 90 miles : and in the same year speech was experi- 
mentally transmitted between New York and Chicago, a dis- 
tance of 1,000 miles, but it was not till 1893 that this line was 
opened commercially to the publie, heavy copper conductors 
being for the first time used. The first chapters deal with 
rural party line telephones, the construction of which was very 
rough and ready in the early days. Some of the details make 
very amusing reading, more especialy as we are only now 
getting to farmers’ telephones. The authors make a strong 
point of the facts that construction should be as simple as pos- 
sible, the maintenance of poor construction being an expen- 
sive matter, and that a satisfied subscriber is the most effi- 
cient publicity agent. Various arrangements of party lines 
are described in detail, the latest practice being selective 
systems using alternating currents of four different frequencies ; 
in this way four subscribers can be connected to a party line 
with an earth return and eight subscribers to a line with a 
metallic circuit. 

Toll cut-in stations ere dealt with next. Such lines, how- 
ever, are not of much interest over here, where the distances 
between villages are so much less. Toll positions at the 
switehboard are described, commencing with the smallest 
exchanges, details being given of all kinds of boards, magneto 
and common battery, non-multiple and multiple, and the 
authors give all the possible combinations that may be re- 
quired in practice, the type of board varving according to the 
class of exchanges to be connected and according to the class 
of service which has to be given, the conclusion being that a 
combined through and terminal board meets the average 
conditions. A typical lay-out is shown. Trunk switch- 
boards of all types are very fully described, including those for 
use between non-automatic and automatic exchanges, which 
latter are coming into more extended use every dav, the same 
being now the case in this country. Details are given of 
supervisory equipment and wire chiefs’ dcsks. 

Án interesting subject is the transmission of telephone and 
telegraph messages simultaneously over one pair of wires. A 
good deal of information is given, the usual practice being to 
send one telephone and two telegraph messages over one pir 
of wires, thereby obtaining a very considerable economy in 
the capital cost of the line. 

The construction of long-distance lines is described with a 
good deal of detail, and practical information is given. The 
weather conditions which have to be provided against in some 
parts of the States are evidently very severe, as examples of 
which illustrations are given showing the effect of sleet on 
lines, one case showing a sleet formation measuring 21 in. by 
4} in. It is noticeable that nothing is said about A or H 
poles; apparently they are not used, but the staying and guy- 
ing of wood poles are described in detail, and curious illustra- 
tions are given of guving to living trees and to rock, which 
would hardly be considered good practice in this country, 
although examples are to be seen on the Continent. Concrete 
poles are also mentioned and their use recommended for ter- 
minal poles. As regards the wires, the conclusion is reached 
that conductivity must be sacrificed to secure increased tensile 
strength, though why this should be necessary does not appear 
clear. 

The electrical reactions on telephone lines and the loading of 
overhead lines and underground cables are treated at some 
length, and useful diagrams and figures taken from actual 
experiments are given. Pupin coils in connection with under- 
ground cables are now being used considerably. and are also 
being apphed to overhead lines, which is necessarily a more 
difficult problem. Phantom circuits are also increasing, and 
there is a useful chapter on transpositions, with examples of 
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some applied to phantom lines and power lines, although they 
cannot teach us much on this subject. 

The book has a large number of illustrations and diagrams, 
and covers prettv thoroughly the whole subject fromthe 
practical point of view. Its study should well repay any 
engineer who has to deal with the design, construction and 
maintenance of trunk lines, either here or abroad, allowance 
being made for the different conditions existing in different 
parts of the world. 

Reception des Signaux Radiotélégraphiques transmís par la 
our Eiffel (Paris: Gauthier-Villars). Fr.1.75. Pp. 55. 

This is à pamphlet issued for the guidance of those who wish 
to take advantage of the radiotelegraphic time signals given 
from the Eiffel Tower. The first chapter is a practical and 
concise statement in simple language of what is necessary in a 
receiving station, the various alternatives being given as to 
arrangement, detectors, &c. This should prove useful to those 
who are not quite familiar with these matters. The second 
chapter gives the signals in detail, and the third gives in some 
detail the observations and arrangements that are necessary 
in making precise chronometer corrections by these signals. 
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THE MEASUREMENT OF REACTANCE BY THE 
« MAXIMUM-POWER " METHOD. 


BY A. F. BURGESS, B.SC. 


Summary.—The method described is based upon the fact that in an 
alternating-current circuit containing a constant reactance the maximum 
power is obtained by making the total non-inductive resistance equal to 
the reactance, the voltage on the circuit being maintained consta it. 


Of the methods generally employed for the determination of 
the reactance of a low frequency alternating-current circuit 
the most satisfactory 1s that 1n which an ammeter, a voltmeter 
and wattmeter are used. If the true watts W are measured by 
an ordinary wattmeter connected to a circuit carrying I am- 
peres at a P.D. of V volts, and the apparent watts (— VI) are 
represented by W,, then the equivalent resistance of this circuit 


. + Y . 1 I ^i- 9 Cor 
is R- W/I? and the equivalent reactance is X=pvW WwW. 


With this arrangement, therefore, the resistance can be ob- 
tained with accuracy, but since the calculation of the reactance 
involves the evaluation of the root of difference of squares of 
readings there is here greater possibility of error. To improve 
matters Dr. Drysdale* has used a modification of the arrange- 
ment, in which the reactance can be found more accurately 
from the reading of an " idle-current wattmeter.” If W be 
the reading of this instrument (after making the necessary cor- 
rections for phase displacement in the volt circuit), when a 
current of I amperes is flowing, then the reactance is given by 
the formula X-W,/P. This method is very satisfactory aud 
gives accurate results, the only possible objection being the 
correction required for the wattmeter readings. 
These methods are, of course, far better than that sometimes 
used, in which ammeter and voltmeter readings are taken first 
on alternating current to determine the impedance of the circuit 
and then on continuous current to find the resistance. Itis not 
generally correct to use the same instruments without calibra- 
tion to measure both alternating current and continuous current, 
and, moreover, the resistance to continuous is not the same as 
that to alternating currents, especially when iron is used to m- 
crease the inductance of the circuit. The wattmeter methods, 
however, take account of iron losses, eddy current losses, skin 
effect, &c., and give the effective resistance and reactance 
corresponding to the particular current and frequency used In 
the test. 
Another wattmeter method which has been found to give 
satisfactory results quickly and easily, may be called the " maxi- 
mum-power method " for measuring reactance. It 18 based 
upon the fact that in an alternating-current circuit containing 
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a constant reactance the maximum power is obtained by making 
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the total non-inductive resistance equal to the reactance, the 
effective voltage on the circuit being maintained constant. 
The method obviously cannot be employed if the reactance of 
the circuit to be tested is less than its resistance. [n other 
cases, however, all that 1t is necessary to do is to insert a variable 
non-inductive resistance (not necessarily of known value) in 
series with the reactance and the current coil of à wattmeter of 
euitable range, join the volt coil and also a voltmeter across the 
circuit, as shown in Fig. 1, and vary the resistance until the 
maximum reading is obtained on the wattmeter, the voltmeter 
reading being kept constant. Then it can be shown that the 
reactance X, whether due to inductance or capacity, is equal 
to the resistance R=V?/2W. This may be proved as follows : 


Fio. ]. 


Let the resistance of the complete circuit be R ohms and the 
reactance X, then when a P.D. of V volts is applied to the ter- 
minals, the strength of the current is I= V/\/ R? - X? amperes 
at a power factor of cos o—R/A/R?-- X*. The power supplied 
to the circuit. will, therefore, be W — VI cos p= V?R/(R? 4- X?). 
If V and X are constant and R is varied the power W will reach 
a maximum value for a particular value of the resistance. To 
determine this condition, differentiate the expression for W 
with respect to R and equate the result to zero : thus 


dW  ,(R*--X?)—R.2R _ 
dR (R2+X2)2 70 
R?+X?=2R? and R= +X. 
Thus for maximum power the resistance must be made equal 
in magnitude to the reactance, and under these conditions 
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W-VeXJ2X?— V2/2X. So that the value of the reactance is 
given by V2/2W. 
It is not necessary to adjyst the resistance very closely, since 


the P.D. and maximum watts only are required, and the latter 


do not vary by more than 1 per cent. for over +12 per cent. 
change in the resistance, a fall in current due to increase of 
resistance being compensated by a rise in power factor. 
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When measuring the reactance of iron-cored inductive coils, 
however, it is desirable to include an ammeter and some form 
of current regulator in the external circuit, so that the reactance 
may be determined at definite values of the current. Some 
tests have been made at the Northampton Polytechnic Insti- 
tute on both inductive and capacity circuits, and the method 
has been found to work satisfactorily. 

In Fig. 2 are given curves showing the variation in amperes, 
cos 9, impedance and watts as the resistance in a circuit is. 
changed, calculated for a P.D. of 100 volts and a constant re- 
actance of 30%. It will be seen that the power curve is mode- 
rately flat near its maximum value, so that fine adjustment on 
the resistance is not necessary when determining the maximum 
watts. Again, this maximum value occurs when R — X, and 
the power is nearly constant for small variations in R around 
the critical value, because at this point the impedance and cos » 
curves are rising, and the current curve 1s falling, all at th^ 
same rate, namely, about 1-7 per cent. per ohm. 

The vector diagram for the circuit is a simple one (Fig. 3). 
The applied voltage V has two components IR and IX at right 
angles to each other, so that the end of the IR vector moves 
around a semi-circle as R is varied, V and X being kept con- 
stant. Maximum power is obtained when the projection of the 
I vector on V has the greatest possible value. But since IX is 
proportional to I and perpendicular to it, this condition is. 
reached when the projection of IX on an axis at right anglcs to 
V attains its maximum value. This occurs when the angle 
between the V and IR vectors is 45 deg., the resistance R is then 


Fic. 3. 


equal to the reactance X, and the power factor of the circuit 
70-7 percent. Fora capacity circuit the semi-circle lies on the 
upper side of the vector V, and the same argument applies to 
this case. 

With regard to the effect of wave-form, it can easily be seen 
that in this respect the method can have very little advantage 
over the usual methods of measuring inductive reactances if 
harmonics are present in the P.D. wave. But since it is not 
necessary to take into account the ammeter reading in the cal- 
culation of the reactance, the measurement will be independent 
of the distortion of the current wave due to tlie presence of iron, 
and if the P.D. wave closely approximates to a pure sine wave 
the reactance as measured will have the simple and definite 
meaning, inductance x 27 x fundamental frequency. In other 
cases, however, the result will be affected by the presence of 
harmonics, and the meaning will be somewhat indefinite, as is 
also the case with the ordinary methods. 


Electric Traction in Vienna.—For the year ended Jan. 1, 
1913, according to a report. issued by the Elektrotech- 
nische Verein, Vienna had at work 64 electric railways, with 
a total length of line of 644-4 miles. There are 19 standard- 
gauge lines, totalling 365-4 miles, and 45 narrow-gauge lines, 
totalling 279 miles. Three railways, totalling 44 miles, are 
operated with single-phase, and the remaining lines with direct 
current. Two of the latter use a trolley potential of 1,000 volts 


or more. 
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FARADAY SOCIETY. 


At the meeting held at the Municipal School of Technology. Man- 
chester, on Friday, April 4, 1913, conjointly with the Manchester 
Section of the Society of Chemical Industry. a general discussion on 
** The Corrosion of Iron and Steel " took place. The chairman was 
Dr. Gilbert J. Fowler. 

Mr. BeRTRAM LAMBERT read a Paper on 


* An Electrolytic Theory of the Corrosion of Iron." 


It was shown that a simple and natural development of the ideas of 
Faraday on electrolvsis will give the foundation of a satisfactory 
theory of the corrosion of iron, Commercial iron is always hetero- 
geneous in character, and when a piece of such metal is placed in an 
electrolyte like water the electrically different parts—whether the 
P. D.s be due to impurities or to different forms of the metal ——tend 
to set up an electric current between them, with the passing into 
solution of the metal at the relatively electropositive points. There 
is no doubt that iron is, practically speaking. insoluble in water. in 
vacuo—at any rate chemical tests will not show the presence of iron 
in solution even after long periods. But it is generally agreed that 
iron must pass through a process of solution before rusting. and. 
therefore. oxygen must alter the conditions in such a way that iron 
can pass into solution in water in its presence. Oxygen probably 
plays two different and distinct functions in the rusting of iron: (a) 
It helps the iron to pass into solution in the water by electrolytic 
action. probably by oxidising the film of hvdrogen at the electronega- 
tive points—a non-conducting film which would. unless removed, 
reduce the strength of the current to a negligible value. Since iron 
only goes into solution by the passage of an electric current. so long 
as this film, which is formed the instant the iron is put in the water, 
persists no appreciable quantity of iron can dissolve; (b) The 
oxygen produces ferric hydroxide (rust) from the dissolved iron, 
The ferrous ions produced when the iron passes iuto solutions cannot 
be oxidised to ferric ions by molecular oxygen, They first combine 
with the hydroxy] ions always present in water. to form undisso- 
ciated ferrous hydroxide, and this is then oxidised to ferric hydroxide 
bv the oxygen. The properties of chemically pure iron were shown 
to give very substantial support to the theory. 

Prof. W. W. HALDANE GEE delivered a lecture on 


« The Electrolytic Methods for Preventing the Corrosion of Metals.” 


He showed that the corrosion of metals can be lessened or pre- 
vented in two ways: (1) By connecting the metal to be protected to 
a more electropositive metal, so that a primary cell is produced ; (2) 
by making the metal to be protected the cathode in an electrolytic 
cell supplied bv an external electrical pressure. Various types of 
primary cell arrangements that could be employed in practice were 
classified. The efficiency of the cell for protection will depend on the 
current density at the cathode, and this will be controlled bv the 
resistance of the cell and the effective voltage. "The importance of 
overvoltage in determining the effective voltage was discussed. The 
history of Sir Humphry Davy's application of zinc and iron protec- 
tion for the prevention of the corrosion of the copper sheathing of 
ships and subsequent inventions for the protection of condensers and 
pipes were detailed. The patents of Harris and Anderson, in which 
aluminium alloys are used for the prevention of the corrosion of con- 
denser tubes, were shown to be primary cell methods. In the case 
of the use of zinc in boilers was involved a knowledge of the elec- 
trolytic resistance of the boiler waters and the effective voltage at 
temperatures from 150°C. to 200°C., concerning which there is great 
need of experimental data, The amount of zinc used in some 
marine boilers is as great as from 400 Ib. to 600 Ib. of rolled zinc per 
annum. If the zinc is efficient in producing electrical currents then 
the average current may be from 17 to 25 amperes. It was obvious 
that such currents would be obtained much more economically by the 
use of a dynamo. The direct use of electrical currents has been the 
basis of a number of patents. Those of Mr. Elliott Cumberland were 
especially described. Iron anodes are placed in the water of the 
boiler. which latter is made the cathode. A low voltage of supply 
provided by a small motor-gencrator is used. The method has 
proved effective not only in preventing corrosion. but also in re- 
moving scale from the heating surface and preventing its formation, 
Experiments carried. out at the Manchester School of Technology 
have shown that the current densities necessary to protect iron, 
Copper and other metals from the corrosion of fresh and salt water 
are of low value. and hence in the cases of boilers and condensers the 
annual cost of the electrical energy required is à small item. Tho 
chief cost will be in the renewal of anodes. Harris and Anderson 
have also applied electrical currents for the prevention of the corro- 
sion of condensers. Thev find that a condenser with a cooling sur- 
face of 1.025 sq. ft. requires only 2 volts and 2 amperes. and the 
special anodes used by them cost from £3. 5s. per 1.000 sq. ft. per 
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annum, The use of electrical currents may also be applied in chemical 
works to prevent the corrosion of metallic screens and vessels from 
acid liquids. 
Mr. J. T. CRABTREE read a Paper on 
*'The Nature of Overvoltage.”’ 


This may be regarded either as the excess of the anodic or cathodic 
decomposition voltage of a dilute acid with a given electrode over that 
for platinised platinum, or as the excess of the back E. M.F. set up as 
an electrode (anode or cathode) after polarisation over that set up by 
a platinised platinum plate under identical conditions This back 
E.M.F. was determined by alternately polarising an electrode and 
measuring its single P.D. by means of a potentiometer. alternate 
connection between the latter and the primary circuit being made by 
means of a rotating commutator. Overvoltage is affected bv the 
time of application and current density of the polarising current, the 
nature of the electrolvte and electrode emploved, and bv the thicke 
ness of the latter. Since these factors also affect the back E. M.F. of 
platinum. a comparison electrode was emploved consisting of a thin 
deposit of platinum on Jena glass. the back E M.F. of which is con- 
stant with time. The overvoltage of a metal was taken as the 
ditference between the back E.M. FE. set up after an application of the 
polarising current. for 30 minutes at a given current density. in |, 
acid, and that set up by the above electrode under similar conditions. 
It is probable that overvoltage is simply à manifestation of the 
difference between the rate of production of ions at the electrode and 
of the combination of these to form complexes, Probably after 
being discharged the ions pass into a metastable condition and give 
rise to a back I. ME. The catalytic activity of the electrode is 
probably an important factor as affecting this velocity of reaction, 
and the difference in catalytic activity. of various metals under 
different conditions of texture, temperature. &e., would explain why 
the overvoltage varies largely with different metals under different 
conditions, Overvoltaee may be of importance in the case of the 
corrosion of a metal as either: (a) Having a tendency to retard the 
deposition of hydrogen of oxygen on its surface, which might tend to 
assist or prevent corrosion ; (b) by setting up a high back EM.F. 
which would diminish the effect of a decomposing current in cases of 
corrosion due to electrolysis; (c) By assisting or preventing the 
solution of a metal. The condition that a metal mav dissolve in an 
acid and. evolve hydrogen is given by the relation E. M.F. of metal 
—hack E.M.F. of hydrogen >n. where n= overvoltage of metal If n 
is large no solution of the metal can occur. This is apparent with 
galvanised iron, where. owing to the overvoltage of the zinc. very 
little solution of iron takes place. the latter assuming the overvoltage 
of the external metal. In view of the absence of any suitable 
factor to indicate the tendency of a metal to corrode, future experi- 
ments may indicate a parallelism between the overvoltage of a meta 
and its corrosion factor. 

Dr. W. RosENHAIN, F.R.S., read a Paper entitled 


«Note on a Specimen of Ancient Iron from Ceylon.” 


The reading of the Papers was followed by a long discussion. A 
number of specimens of corroded metals was exhibited. 


CORRESPONDENCE. 


METHODS OF SUBMARINE CABLE SIGNALLING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I have read with interest the articles by Dr. Malcolm 
on the above subject, which appeared in your issues of the llth 
and 18th inst. From a consideration of the curves given, It 
would appear that we cannot expect too much of the new 
method, either for direct transmission over a long cable or for 
automatic translation. A great deal of the distortion can be 
corrected, as Dr. Malcolm points out, bv the use of specially 
punched transmitting slip; and no doubt a receiver arranged 
on the lines of Gulstad’s vibrating relay would improve matters. 

The question that is forced on one after considering the 
matter is, Why use Morse signals at all? We have a choice of 
at least three systems—viz., Baudot, Murray or Morkrum— 


in all of which the varying length of the signalling elements : 


due to distortion is not detrimental within fairly wide limits. 
Moreover, automatic translation with these instruments 1$ 
not a case of repeating more or less distorted signals, but means 
the re-transmission of new and correctly formed signals, to 
which the originals merely acted as setting signals. 

The use of an equal element alphabet is peculiarly advan- 
tageous, especially if the marking impulses are alternately 
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positive and negative (as in the Gott method), and as suggested 


for Hughes working by Picard in British patent specification 
2.382 of 1898, spacing impulse being intervals of zero current. 
A rectifving relay of the syphon recorder type can be used, 
while the local electromagnets could be advantageously of 
the well-known Vyle pattern polarised sounder type. These 
would have their armatures normally in the attracted position, 
would be repelled by the received local or main line currents, 
and would be replaced to normal mechanically. The mechanical 
evele of operations, thanks to the equal letter alphabet, becomes 
perfectly simple to arrange. In case objection is raised to 
the rotary distributors, with their attendant need for isocliro- 
nous running, the relay distributor method of A. M. A. Beale 
(patent 10.451 of 1886) might be used, though this would require 
a six unit alphabet, as compared with five units, a " starting " 
unit being required with each letter. 

This much is, I think, fairly certain ; wherever on long cables 
Morse can be used at all, the substitution of a type printer 
would offer advantages, and I would even venture to prophesy 
that where the limits for Morse signalling are reached the tvpe 
printer would still be practicable. We have a precedent for 
the supercession of the svphon recorder by the tvpe printer 
in the Paris~Marseilles—Algiers circuit operated by Baudot 
Instruments, which I recently had the pleasure of watching 
very successfully at work from the Paris end.—I am. &e., 


London, W.C., April 21. H. H. Harrison, 


INSTITUTION OF ELECTRICAL ENGINEERS— 
ELECTION OF COUNCIL. 
TO THE EDITOR OF THE ELECTRICIAN. 

"in: Many members of the Institution will. I believe, be 
disappointed with the Council's nominations to fill the vacancies 
on the Council, This for two reasons: That the constitution 
of the Council seems tending to become official rather than 
commercial: that the local sections have insufficient. repre- 
sentation, The renewed interest in the affairs of the Institu- 
tion, which has shown itself since Dr. Ferranti's presidency, has 
heen due, I think, to the feeling that the programme of develop- 
ment which he outlined would be followed, and that the 
Institution would become of real practical ass! tance to the 
industry. To this end should we not have a greater proportion 
of business men on the Council ? 

On the present Council the local sections have, in addition 
to their special representatives, Messrs. Dickinson, Faraday 
Proctor, Pearce and R. K. Moreom. All. those gentlemen 
retire, and the Council's nominees, worthy of the highest honour 
though they may be, do not represent the provinces in the same 
direct manner. The local sections want binding closer to 
headquarters, I believe this can be attained by fuller repre- 
sentation.—I am, &e., 

Dewsbury, April 32. W. B. WOODHOUSE. 
CONCERNING THE NEUTRAL COMMUTATION ZONE, 

TO TAE EDITOR OF THE ELECTRICIAN. 


‘ik: J take the liberty of writing this in answer to the. 


letter of Mr. C. L. R. E. Menges, published in your issue of 
April Lith (p. 24). | 

l. As regards my theory of commutation in the neutral 
zone, Mr. Menges has again acknowledged my priority on the 
basis of the precise standpoint which I explained in my last 
letter to THE ELECTRICIAN (published in your issue of 
March 2Ist, p. 1103). I did not wish for anvthing more 
definite on that point. Indeed, this mv theory of commuta- 
tion hàs been either implicitly or explicitly accepted by modern 
authors, as is recalled by Mr. Menges himself. 

Mr. Menges seems unwilling to-day to recognise that for 
the field to be neutral (that is to say null) on the maynetic 
periphery of the armature at the very place where the sections 
undergoing commutation are located it must have precisely a 
certam positive valne under the commutation pole. Still, the 
conditions are such, although the value of that field be not so 
cleat as some authors have made it out to be. 

I shall very willingly read the communication referred to by 
Mr. M nis and tell him personally what I think of his intended 
CNPP Hnenits, 


2. Mr. Menges is mistaken in thinking that in my studies 
on commutation I had taken it for granted that the armature 
current collected by the brushes is mathematically, that is 
absolutely, steady. Indeed, E had already called. specialists? 
attention to the variability of the ohmic drop under the brushes 
introduced by commutation (see " La Lumière Electrique " 
of August 23, 1903). 

Now, this variability of the ohmic drop necessarily implies 
a variability in the intensity I of the external current during 
the commutation. In reality, when the imstantaneous ohmic 
drop at the leaving edve of the brush becomes intinite, the rate 
of variation dH/dt of the external current ]. also becomes 
Infinite, so that an instantaneous infinite ohmie drop is counter- 
acted by an instantaneous infinite  self-induction tension 
developed in the general circuit of the dynamo. 

For the presence of the external circuit of the dynamo to 
make an infinite ohmic drop impossible at the leaving edge of 
the brush this general circuit of the dynamo (including the 
armature) should be destitute of self-induction, which would 
amount to a physical absurdity. 

Properly speaking, if we call Le, the ‘self-induction of the 
general circuit of the dynamo, the condition not to obtain an 

L i 
-m -, Instead of the Girault 
+ L/L...’ 
conditions, R,T>L; but these two conditions are numerically 
very near each other. Indeed, L,, is always very great in 
relation to L. 

We are confronted here by a problem which is essentially of 
a mathematical kind, and the solution of which should not 
give rise to any discussion. If some authors have found out 
a condition different from that which I have just stated, they 
are bound to have altered their minds since, and the question 
Is disposed of.—[I am, &c., 

Paris, April 21. 


infinite density is R,T>, 


Marius LATOUR. 


THEORIES OF COMMUTATION, 
TO THE EDITOR OF THE ELECTRICIAN, 

Sin: Referring to Prof. Baily’s and Mer. Worrall’s letters 
published respectively in. vour issues of March 28th (p. 1143) 
and April Hth (p. 25), on Theories of Commutation, I wish to 
submit the following remarks :— | 

There are two alternativ» views of commuta'ion : 

l. Either the self-induction of the short-circuited section is 
supposed to withstand the reversing of the current: it is then 
necessary, in order to ensure good commutation, to develop a 
reversing E.M.F. But in this case, it must be clearly under- 
stood that the armature field created and moved round by the 
armature cannot induce any E.M.F. in the short-circuited 
section. 

2. Or the armature field ts supposed to remain fixed in space 
(as a very consequence of commutation) and the short-circuited 
section is supposed, by moving in this field, to become the seat 
of a harmful E M.F. ; this E.M.F. must then be annulled by a 
contrary E.M.F., which leads to the annulment of the armature 
field on the magnetic periphery of the armature at that very 
place where the s»ctions undergoing commutation are located, 

But this annulment once made, no further mention should 
be made of the self-induction of the short-circuited section. 

All misunderstandings on the commutation theory proceed 
from the fact that several authors have simultaneously adopted 
both these alternative views of the question, failing to realise 
that they are only two different aspects of the same 
phenomenon.—I am, &c., 


Paris, April 21. Marius Latour. 
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RE EXPLOSION-PROOF SWITCHGEAR. 
TO THE EDITOR OF THE ELECTRICIAN. 

NIR : I have just noticed a letter appearing in your valuable 
paper the issue of March 28th re the above matter, written by J. 
Schuil, and in reply would state that the article referred to, con- 
taming particulars of explosive-proof switchgear, appeared only 
in an abstracted form: therefore, the subséquent arguments and 
conditions of the statementigdidenobyappmr D ventie to 
submit that had the whole of the detail concerned inthe Pape, 
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I gave at Chelmsford been published the criticisms would 
not have appeared. 

It appears, however, that the letter written by Mr. Schuil is 
very inconsistent. I would point out one example in Mr. 
Schuil’s own words :— 

1. * The figure given by Mr. Collis of 200 lb. per square inch 
is very fictitious, and I am sure that Mr. Collis has never 
measured any such pressure in an oil-switch or even half of to 

2. It is further stated by Mr. Schuil, * from tests I hare made 
at these works, I find that even with a voltage of 100 volts in a 
vessel practically filled with oil, the pressure rose in a few seconds 
to 1,000 lb. per square inch." 

9. * All such explosive gear made in their works is designed 
for a maximum pressure of 100 Ib. per square inch." 

He argues apparently the pressure cannot reach 200 Ib. per 
square inch, while he again records a supposed test that exceeds 
it by five times, namely—1,000 Ib. per square inch. 

I find on reading tliis letter that there are no fewer than 16 
conflicting statements, and 1f it would not take up too much of 
your valuable space I should be glad to enumerate these 
inconsistent arguments. 

As regards the pressure of 200 Ib. per square inch. this figure 
was settled upon by the International Convention as tlie average 
pressure of explosive conditions in mines after 18 months’ 
experimental research work. This pressure, however. ts 
dependent upon, and is proportional to, the cubical area of the 
box, the relation of the arc to its confinement and the nature 
of the atmospheric conditions concerning same. and naturally 
the explosive force varies considerably under various designs 
and conditions. 

With regard to the pressure referred to by Mr. Schuil, of an 
oil switch having 1,000 Ib. per square inch at 100 volts, I notice 
that he has very carefully omitted the kilowatt capacity behind 
same, and its capacity and inductance. The explosive force 
of an oil switch is dependent upon the kilowatt capacity and 
electrical conditions, and is not relative to the atmospheric 
conditions external to the box, seeing that no such gases can 
permeate the region of the arc. Therefore, I fail to see its 
relative comparison. Of course, while it must be admitted that 
the design of the switch affects the dissipation of the resultant 
forces due to the explosive nature of the arc, vet the gas 
external in the atmosphere has no relative bearing on same. 
The point, however, referred to in my Paper, not only dealt 
with the explosive nature of explosive gases, but it dealt with 
the relationship of the interior of an enclosed box to exterior 
conditions, and I am of opinion that so-called gas-tv p 
boxes and explosive-proof boxes are no guarantee against 
the formation of an explosion where the atmospheric conditions 
are of a combustible nature.. It has been conceded by all 
who are acquainted with the conditions underground that to 
meet the problem of gassy conditions m mines the only means, 
if such could be adopted, is to enclose the arc-forming contacts 
in a fluid where gas cannot percolate or permeate. It seems 
that Mr. Shuil has entirely forgotten his own firm’s principle, 
advocated for the switchgear in question m dealing with 
the dissipation of the arc from the contacts to the external 
atmosphere. 

I think I have supported my arguments as far as space will 
allow, but I notice that the statements bv Mr. Schuil are written 
in a very haphazard style, and figures referred to have no 
support, either by substantial record or tests.—I am, &c., 

London, April 18. ALFRED G. COLLIS. 


G.P.O. EXAMINATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Str: Permit me to point out that a statement on the above 
subject in your last issue (p. 45, col. 1. lines 8 and 9 from bottom) 
is very misleading. In your account of the Faradav House 
Old Students’ Dinner you say that Dr. Russell " mentioned 
the interesting fact that at the G.P.O. examination Faraday 
House students were first and second on the list.” There is no 
reference in your account to the statement mado by Dr. Russell 
to the effect that the list referred to included. Post Office 
employés only. As a matter of fact the examination in 


question was also taken by outside candidates, and on the 
result 14 appointments have [been made. Three only of the 
14 were obtained by Post Office men, the other 11 going to 
outsiders. The first and second places in order of merit were 
gained by students of the City and Guilds (Engineering) 
College, and seven of the first nine places, including the two just 
mentioned, were secured by candidates from the Imperial 
College. The positions in order of marks of the three Post 
Office emplovés were 13th, 15th and 22nd respectively.—I 
am, &c.. 

South Kensimgton, April 23. 
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T. MATHER. 


(We regret that pressure on our space compels us to hold 
over some correspondence.— Ep. £.] 


LEGAL INTELLIGENCE. 


[o EY 
Alleged Breaches of Factory Regulations. 


Ata special sitting of Middlesex Quarter Sessions on Monday (presided 
over by Mr. Montagu Sharpe) the appeals of the North Metropolitan 
Electric Power Supply Co. were heard against two penalties imposed by 
the magistrate at the Highgate Petty Sessions on June 26, 1912, for 
breaches of regulations IND and 28 of the Home Office Regulations for 
the generation, use, &c., of electricity in factories, At the instance of 
the Home Office, proceedings were taken. because of the death from 
electric shock of an assistant named Arthur Reginald Shapeot, at the 
company's Finchley sub-station, on March. 25, 1912, and the fines 
inflicted were £25 for breach of rule ISD, which provides for precautions 
being taken to prevent the danger of contact with live conductors or 
apparatus, and £2 for breach of rule 28, which states that a person duly 
authorised, or over 2] vears of age and with competent technical know- 
ledge should be employed. on work for which technical knowledge ìs 
necessary. 

At the hearing of the appeal Mr. J. Hunter Cray (for the Home 
Office) explained that current was supplied to the sub-station at a voltage 
as high as 10,000 volts; and was there transformed down to 300 volts 
and supplied to the Metropolitan Electric Tramways. Each of the h.t. 
conductors was not necessarily at 10,000 volts. In the case now berg 
considered the voltage was about 6,000, which was about the voltaze 
used for electrocution, One could not tell whether à conductor was 
alive or dead by merely looking at it, and strict precautions had to be 
taken. Counsel showed a plan, on whieh he said lines up the wall 
represented the cables which brought the energy in. About the middle 
of the wall was aswitch, whieh was called the isolating switch, and neat 
the switch was a current transformer. ‘The wires carrving the energy 
to the transformer finished on the right-hand side of the porcelain tub: 
containing the trausformer. At that point part of the conductor was 
bare, and th» young man must have touched the conductor, which 
came in contact with his wrist or some part of his body and killed him. 
The conductor came down to an oil switch cell; which was another pro- 
tection to isolate a certain part of the room. Three circles marked in the 
plan represe ited the "bus bars, from which the energy was taken off at 
ceriain places when one wanted to use it. There were other conductors 
going from the ‘bus bars to the right-hand oil-switeh cell, and from there 
the energy went to another room and was transformed down to 330 volis. 
On March 25 Shapzot was cleaning the part above the "bus bars. There 
would be seen in the plan what looked like three inverted troughs. and 
on the top there was a pressure limit resistance, on which a great deal of 
dust collected, and which was cleaned every week. For this purpose 
he had to get up from the floor, because the pressure limit was about 
10 ft. from the floor. He appeared to have got upon the right-hand oil 
switch and dusted part of this resistance, and afterwards to have gone 
over on t» th» left-hand oil switch, intending to finish the cleaning. and 
while walking along the oil-switch cell his wrist appeared to have come 
in contact with the bare conductor, and he received the whole of the 
6,000 volts. There was a bare point where it joined the insulator, The 
Rome Office regulations provided that unless the whole room was made 
dead by means of the isolat ing switch it would be permissible to cut off 
the section which was to be cleaned, but that the adjoining parts must 
be properly seccened, and it was the contention of the prosecution that 
the point where the conductor was bare should have been screened by 
a partition, so that the voung man could uot have come in contact with 
the bare metal. The precautions required were laid down in regulation Is). 
With regard to the breach of rule 28, the young man was accompanied 
by his superior, but the contention of the prosecution was that he was 
neither an authorised person nor a competent person over 21 years of age. 
He (counsel) thought the fact that Shapcot got killed there was to some 
extent evidence that he was not competent. 

Mr. "uos. GEO, STYLES, charge attendant at the North Finchley sub- 
station, rep'ated in substance the evidence he gave before the Highgate 
Bench (reported in THE ELECTRICIAN of June 28, 1912). Shapcot was 
his assistant, and was cleaning the pressure limits while witness wa 
cleaning the pressure horns. Witness was on the steps at the corner of 
the platform higher up than the switches. The 'bus bars on the left- 
hand side were dead. He could not say how deceased got in contact with 
the conductor. The union was bare just inside, the insulator. The 
cleaning was done once a week by dlitferent shifts; | Shapzot had worked 
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with him before at that work, probably about five times. He had he ard 
that deceased had had technical training for three terms at ‘Tottenham 
Institute, and nothing had occurred to make witness regard him as 
otherwise than a perfectly efficient assistant. When deceased stepped 
off the ladder on to the right-hand brick cells he was in his accustomed 
place for that work. The brick cells were about 6 ft. high. He had no 
doubt deceased knew which parts were alive. Just inside the porcelain 
the conductor was bare, just as it emerged from the cover. He did not 
see how deceased could touch the live part unless the insulation broke 
down on the nut of the union. He did not mean that it was defective, 
but that the insulation was not considered enough, and that deceased 
put too much faith in it. He ought never to have been on the left-hand 
side, and there was no necessity for him to be there. By standing on 
the right-hand oil switch one could not clean the whole of the slate. 

Mr. G. Scott Ram, H.M. electrical inspector of factories, said if the 
isolating switch had been opened the accident could not have occurred, 
and even with the switch closed the accident. could not have happened 
if a screen had been placed round the current transformer, Another way 
would be to make the whole room dead by making the cable dead from 
the far end some miles away. [tewas often done. Ifa man stepped from 
the right-hand oi] switch to the left-hand one he had to step a distance of 
2 ft. Gin. over a corridor between the two. He would also have to bend 
himself down to a height of 3 ft. 2in. That was not difficult. He had 
seen Mr. Hunt, the company’s engineer, do it, and also one of his (wit- 
ness's) colleagues. It was the duty of the occupier to comply with the 
regulations. 

Mr. A. H. BopkiN (for appellants) said the penalty of £25 was almost 
a savage penalty. The method adopted at that sub-station had been 
adopted ever since the switchboard existed, and was the method which 
the company believed, and had strong grounds for believing, complied 
with the regulations. As to the other conviction (under Reg. 28), it 
sounded as if it were a mere matter of routine. but it was a matter of 
supreme importance. The regulations were difficult to construe. The 


gentleman who complained there had never been inside to see whether 


the regulations were complied with. There was never a single suggestion 
as to what should be done with regard to the method of cleaning, and the 
company had done it in the way they bona fide believed was in com- 
pliance with the regulations. Their submission was that the switchboard 
on March 25, 1912, was so arranged that the work might be carried out 
without danger, and that the conductors were made dead for the only 
section on which work was to be done. No amount of screens would 
prevent a workman from touching some part that involved danger if he 
chose to do it, or went near it «o as to accidentally do it. The part on 
which he was told to work, and on which he always previously had 
worked, was separated by a permanent corridor 2 ft. 6 in. wide from the 
side where there was anything alive, and he contended that that was a 
permanent screen within the meaning of the regulations. There was not 
a hint in the regulations of what a '"' division " meant, and he suggested 
that the corridor was a division, fixed and permanent, and gentlemen 
of the highest skill connected with the company had believed it to be so. 
They believed that Shapcot jumped down and jumped up again by the 
handles on the left side, so as to save the trouble of stretching over the 
slate bed at the top of the "bus bars. He thought the regulations con- 
templated making dead or having screens in the place where a man was 
supposed to work. With regard to the alleged offence under Reg. 28, 
the definition of “ authorised person ” was the occupier of the factory, 
or a contractor under contract with the occupier, or a person selected 
or appointed by the occupier or the contractor to carry out certain duties, 
Under Reg. 28 Shapcot was an authorised person, and he did not cease 
to be one because he was working under the supervision of another 
authorised person, It was ridiculous to say an authorised person may 
be under 21, but the moment you put him under another person he ceases 
to be an authorised person, and must be over 21 years of age. If all the 
men were to be over age it would be very difficult for companies to train 
up electrical engineers, The regulations themselves atforded no guide 
to the true mearing, the definition clause made confusion worse con- 
founded, and the company was left to carry out the work as best it could. 

Mr. P. M. Huwt, enginecr-in-charge, confirmed the evidence of Mr. 
Styles as to the competence of deceased for carrving out the work assigned 
to him, and said it was the custom to employ one authorised person to 
work under another. He (witness) had worked on high-tension gear 
since he was 17. He would consider he had complied with the regula- 
tions if he told a man not to do certain things or go to certain places 
b-cause those places were dangerous ; but it was the company’s duty to 
make it absolutely safe if it could easily be done. On that particular 
occasion that covered transformer could have been made absolutely safe 
hy shutting the isolating switch ; bnt theire.h.t. switching arrangements 
varied. That particular Saturday night he thought that feeder might 
have been off. The whole of the current could be transferred to the 
stand-by cables, and so make the whole of the section dead ; but that was 
not a simple matter. as other departments would have to be notified. 

Mr. A. H. Port, chief en gincer of the Metropolitan Electric Tramways, 
and Mr. E. T. Ruraven-Murray, engineer-in-chief of the North Metro- 
plitan Electric Power Supply Co., also gave evidence, and expressed 
their opinion that the company’s arrangements were sufficient to comply 
with the regulations. ; 

Mr. BODKIN said the regulations were difficult and highly penal. There 
was little between appellants and prosecutors as to the facts. If the 
regulations meant that two authorised persons should not work together 
they should sav so. 

Mr. Gray said ihe evidence showed that the deceased was not com- 
petent. It was not the rule for people in supply stations to be autho- 
rid persons, hut the exception. These young men were not appointed 
to do «pecial work, but to assist another person to do it. He submitted 
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that the rule was never meant to apply to a voung man of 17 or 18 who 
came in, not to do work on his own initiative, but to act under the 
instructions of another person. Precautions should be made to protect 
not only men who were doing their duty, but also, as far as possible, 
those who were not obeying instructions, It could have been made 
impossible for a man to go up on the left-hand oil switch. He (counsel) 
was at a loss to understand what the space between the two oil switches 
had to do with the isolation of the current transformer. 

The CHAIRMAN subsequently announced that the Bench were unani- 
mously of opinion that the switeh should have been opened, which would 
have removed the point of danger about 2 ft. 7 in., so that a person on 
the top would have been safe. In that case the appeal must be dis- 
missed, but the Bench though it sufficient that the company should pay 
a fine of 10 guineas, With regard to the other case, within the technical 
meaning of the regulations, this young man was clearly an authorised 
person, and therefore there was no offence against the regulations, In 
that case the appeal was allowed. The thing had gone on for many vears, 
and if was a peculiar case. The Bench made no order as to costs, 


D. C. Solomon v. Wells, Rayner & Co. 


On Saturday last Mr. Justice Rowlatt Heard this action for the rc- 
covery of commission alleged to be due to plaintiff. 

Mr. Jouwsow (for the plaintiff) stated that his ‘client sought to 
recover £126, 8s. tid. for commission due and payable under an agree- 
ment dated March 25, 1912, by which defendants agreed to pay him a 
commission of 2} per cent. on defendants’ turnover in their electrical 
business above £4.000 for & period from Jan. 1, 1912, to Dec. 31, 1912, 
including net cost of work in hand at Dec. 31, 1912, such commission to 
be payable before Jan. 31, 1913. Defendants had paid into Court and 
admitted liability of £99. ls. 10d. out of the £126. 8s. 6d. In May, 1911, 
plaintiff entered defendants’ employment, and something was said about 
giving plaintiff an interest in the business. lt was agreed that he should 
receive, besides his salary, a commission on the turnover above £4,000. 
It wasexplained to Mr. Solomon that the business was carried on in such 
a way that until they had a turnover of £4,000 there would not be any 
profit accruing. Mr. McClelland, the chief shareholder and managing 
director of the business, told plaintiff what the amount of business was for 
the current year up to that time, but explained that they expected to 
double it during 1912, and said that the £4.000 had already been reached 
during the first three months of that vear. There was also some mention 
of a large country job in particular, the order for which had been given 
in 1911 and upon those representations Mr. Solomon drew up a form of 
agreement, but although Mr. McClelland objected, he signed it sub- 
stantially in the form in which plaintiff had drawn it up. by which plain- 
tiff was to receive £2 a week and 2} per cent. on the turnover over £4,000, 
including net cost of work in hand at Dec. 31, 1912. Nothing further 
came of the matter until a day or two before the agreement ran out, 
when Mr. MeClelland asked plaintiff whether he felt he was entitled to 
commission on 1911 orders. 

His Lorpsuip: The whole question is the application of the word 
tumover. 

Mr. JOHNSON agreed, and said the trouble was as to the work remaining 
unfinished at the end of 191]. 

Mr. CoAMBER (for defendants) said that the plaintiff knew when he 
entered into the agreement exactly what was intended by the word 
turnover, and he was now trving to introduce into the agrecment some- 
thing which was never agreed between the parties should be in it. The 
balance-shicet. was produced to plaintiff at the time and the method that 
was adopted for arriving at the tumover on which the commission should 
be based was quite usual. 

After hearing evidence and legal arguments, his Lordship said he would 
consider his judgment. 

Qn Monday Mr. Justice Rowlatt delivered judgment. He said that 
he had come to the conclusion that defendants were right in their conten- 
tion. He thought that the governing consideration actually was that 
plaintiff was going to serve for a year and that he was to be paid by 
commission on the volume of business done during that period only, and 
notsomething more. He had had hissalary upto the end of the preceding 
year. The best construction his Lordship could put upon the agreement 
Was that it was to be assumed that he was not to be paid commission 
during the period he was being paid by salary. He, therefore, gave 
judgment for plaintiff with costs. 


National Telephone Co. (Ltd.) v. Postmaster-General. 


Before the Railway and Canal Commission, Sir Alfred Cripps, K.C. (on 
behalf of the National Telephone Co.), mentioned this arbitration on a 
point as to costs. He asked that the costs of the company should be 
taxed on the higher scale such as was usually allowed in a heavy case, such 
as their lordships knew that was. 

Sir Rvrus Isaacs, K.C.. said his difficulty was that up to the present 
there was nothing to guide him, as no bill of costs had been delivered, 
The question was one entirely for the Court, and he did not desire to put 
forward any view. 

Mr. Justice LAWRENCE: We all think that the costs ought to be on the 
higher scale. 

Sir ALFRED CRIPPS : Under those circumstances the matter can go 
forward, and I hope it will be settled sensibly. 


Re Foster Engineering Oo. (Ltd.)—1In the Companies Winding-Up 
Court on Tuesday the petition for the compulsory winding-up of the 
Foster Engineering Co. (Ltd.) was withdrawn and the petition was dis- 
missed, the company paving costs, 
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Re Durham Collieries Electric Power Co. (Ltd.)—On Tuesday, 
Mr. Justiee Neville sanctioned the petition of the company and liquidator 
to approve a scheme of arrangement. There was also a summons in the 
debenture holders’ action of Poole v. the Company for the approval of a 
conditional agreement for the sale of the company's assets to the New- 
castle Eleetrie Supply Co., and the. distribution of the purchase price 
amongst the debenture holders of the Durham Co. ft was stated that 
the Newcastle Co. were the only possible purchasers of the Durham Co.'s 
undertaking, as they had been working it since 1909. The Durham Co. 
had issued both debentures and prior lien bonds and the Newcastle Co. 
held a large proportion of both, but with regard to the prior hen bonds in 
so far as they were not held by the Neweastle Co. it was part of the agree- 
ment that that company should pay them off. Some £8,500 were held 
as collateral security for a debt of £3,500, but the whole of that was to be 
satisfied as part of the arrangement. The total debenture issue was 
£193,280, a large part of which were held by the Newcastle Co. and sur- 
rendered as part of the purchase consideration. In 1912 the Durham Co. 
went into voluntary liquidation, a receiver was appointed in the debenture 
holders! action, judgment pronounced and a ceritticate obtained, 

His Lorpsnuie sanctioned the sale and distribution of purchase price as 
proposed, subject to the debts to be discharged by the Neweastle Co. 
being specitied in the order. 


PARLIAMENTARY INTELLIGENCE. 
THE MARCONI AGREEMENT COMMITTEE. 


The proceedings of the House of Commons Select Committee on the 
Marconi agreement were continued on Thursday Jast and during the 
present week. 

On Thursday and Monday the evidence wholly related. to Stock 
Exchange share transactions, nothing of an electro-techmeal character 
transpiring., Somewhat similar evidence was given on Wednesday, when 
Major M. Archer-Shee, M.P., was re-called and denied in the most. posi- 
tive terms that he had any financial or other interest in (he Poul- en 
or any other wireless telegraph svstem. 

Yesterday (Thursday) Mr. A. R. Orage, editor of the “New Age," 
and Mr. Hilaire Belloc, formerly editor of the “ Eve Witness," gave 
evidence, 


On Tuesday the Hon. Neil Primrose was discharged from the Select 
Committee and Mr. Gordon Harvey (a former member, who retired 
three weeks ego on account of illness), was added to it. 

The Scientific Committee's Report. 

It is stated that this will probably be received by the Select Committee 

on Monday next. 


CHESTERFIELD TRACKLESS TROLLEY BILL. 


A Select Committee of the House of Commons (presided over by Sir 
Ivor Herbert) have spent several days considering this Bill to enable the 
Corporation to provide a system of rail-less trams and motor-bus service 
from Chesterfield to various village centres in the surrounding district, 

The promoters ease having been opened, and evidence given in support 
of the scheme by Mr. R. L. Acland and others, the Chairman referred on 
Thursday last to the evidence already given and the points upon which 
the Committee required further evidence. He said thev were satistied 
there was a population which would make use of the facilities of communi- 
cation with Chesterfield which the scheme offered, but they were not vet 
satistied as to the amount of trafic which would be thrown upon the 
existing main reads and probable increase in the cost of maintaining 
them. They were not satisfied with regard to the cost involved. in 
widening and improving the surface of the roads, nor with regard to the 
proper allocation of the cost upon the rating authority, 

Mr. SCHOFIELD sald the Corporation were inserting a clause putting 
upon themselves the burden which was put upon the Keighley Corpora- 
tion in respect of widening. 

Mr. CHRISTOPHER JOHN SPENCER, general manager of Bradford City 
Tramways, was of opmion that Mr. R. L. Acland’s estimates of the 
capital expenditure were fair. He had inspected the routes, and he 
estimated the total capital expenditure on the routes at £53.948, the 
annual capital charges at £5,964, the working expenses £20,549. and the 
annual estimated receipts £28.210.. The annual profit on the whole 
scheme would be £1,697..— The number of ears required would be I2 to 15. 
The surplus of the profit would amount to about 3 per cent. of the capital 
expenditure, He thought it would be unfair to ask the Corporation to 
pay a contribution to the county roads in respect of their scheme, 

Mr. ARTHUR R. FEARNLEY., general manager of Sheffield Corporation 
Tramways, said Shettield Corporation took powers to institute a motor- 
bus svstem in connection with their. tramways, and they inaugurated 
that system at the beginning of this year. Both the buses and the 
trams were successful. He had gone into the estimates with Mr. Spencer, 
and he was of opinion that they. were reasonable and sufficient. The 
fiuures were based on a caleulation that the population affected would be 
carried. by the vehicles 75 times a vear. In Sheffield they carried the 
population 200 times a year. He did not think there would be a large 
increase in the wear and tear of the roads by those vehicles, 

Other evidence having been called, the promoters case closed, and the 
opposition of the Midland Railway Co., the County Council and other 
petitioners was considered, 

On Tuesday, the CHAIRMAN, after the Committee had consulted in 
private, said the Committee had considered whether they should deal with 
the Bill, having regard to the strong expressions of opinion that there 
should be generallegislation as to road maintenance, &c. They, however, 
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having had some experience of the manner in which legislation hung fire, 
had come to the conclusion that it would not be fair for the public if 
they did not deal with the matter at once. ‘They were of opinion that 
there was a demand for the scheme and, therefore, they found that the 
preamble was proved on certain conditions, The Committee accepted 
Clause 33 B. (the Keighley clause) with the variation that the minimum 
width of the roads should be put at 17 ft. roadway and a 4 ft. path. 
With regard to the question of compensation in the form of mileage or 
otherwise for the use of the road, the Chairman added that they had 
decided not to impose anything of that nature at present, but to require 
a Clause to be inserted which would render the Corporation liable for 
damage arising out of the extraordinary trafie proposed by the. Bill. 
Such damage was to be assessed at the end of three vears by arbitration 
between the county and the borough. “Phe Committee had come to the 
conclusion that there had been no evidenee before them which would 
enable them to form a really accurate opinion as to what would be the 
damage caused. but the general weight of evidence was that it would be 
very considerable, and, therefore, they did not think it would be just to 
indemnify the county authority forever. 


CITY & SOUTH LONDON RAILWAY BILL. 


On Thursday and Friday last a Select Committee of the House of Lords 
considered this Bill. 

Mr. J.D. Fitzceranp, K.C. (for the promoters), said that the City & 
South London Co. was the pioneer im tube railway construction. [It was 
opened for trafic in 1590, and its present teremini were at Clapham Com- 
mon and Euston. The tunnels were smaller than those on lines cons 
structed later, the width being only loft. 2àin.. in the morning and 
evening there was diflieulty in accommodating the passengers, owing to 
the small dimensions of the rolling stock, and the ditliculty stocd in the 
way of a much desired extension to the suburbs bevond Clapham, It 
had been found necessary to restrict the numberof trains to 24 in the hour. 
Carry ing in five ears 4:320 passengers, and the proposal was to enlarge the 
tunnels to the size of those on the other London railways, so as to enable 
40 trains an hour to be run, with cars accommodating three. times the 
existing number of passengers. Under another Bill which would come 
before the Committee in due course the Charing Cross; Euston & Hamp- 
stead Co. would ask for powers to construct a line from their station at 
Camden Town to Euston for connection with the City & South London 
thus enabling throuch trains to run between Golder's Green and Highgate 
and Clapham Common. [t was intended to work the City & South Lon- 
don in the manner in which other tube lines were worked. 

After hearing evidence the Committee found the preamble of the Bill 
proved, 


" LONDON ELECTRIC RAILWAY BILL. 


On Mondav a Select Committee of the House of Lords (presided over 
by Lord Sanderson) passed the preamble of this Bill; which proposes an 
exterpsion of the Great Noriliera, Brompton & Piccadilly line. from 
Hammersmith to a junction near Ravenscourt Park with the line of the 
Kensington and. Richmond branch of the L. & S.W. Railway, and à 
junction between the Charing Cross, Euston & Hampstead line and the 
City & South London Railway. contingent upon the widening of the latter 
line proposed in the Billof the latter company. 

The London County Council obieeted. to a clause empowering the 
promoters to earry out work beneath streets. the subsoil of which is 
vested in the Council. without compensation, but the Committee decided 
that the clause should stand. 


WIMBLEDON & SUTTON RAILWAY BILL. 


On Tuesday a Select Committee of the House of Lords (Lord Sanderson 
presiding) passed the preamble of this Bill. 

Mr. H. Lrovp (for the promoters) said the Wimbledon and Sutton 
Company asked for an extension of time and further capital powers for 
the construction of a line 53 miles in length from Wimbledon to Sutton. 
An arrangement had been made by which the Underground Railway 
Company had acquired the bulk of the £4,000 or £5,000 shares issued and 
would carry out the u.certaking. In. 1910 the share capital asked for 
was £350,000, but it had been found necessary to increase the amount to 
£550,000), and with the third borrowing powers the total for the present 
Bill was £715,000. The extension of time for works asked for was to 1918. 


HASTINGS TRAMWAYS BILL. 


On Tuesday a Scleet Committee of the House of Lords (presided over 
by the Marquis of Bath) concluded. its consideration of this Bill. which 
sought io substitute the overhead for the conduit system on the tramway 
along the sea front. The Corporation and some frontagers opposed, and 
ultimately the Committee decided that the Bill should not proceed. 


L. & 8S.W. Railway Bill.—This Bill, which includes powers for the 
electrification of the company s Thames Valley lines, has been passed bya 
Select Committee of the House of Lords. 

Central London Railway Bill.—'lhis Bill, which is now unopposed. 
authorises the extension of the " tube " to Gunnersbury, with a junction 
there with the L. & S.W. Railway. 

Automatic Telephone Exchange8.—In the House of Commons on 
Friday last the Postmaster-General (Mr. H. Samuel) stated. in a written 
answer to Captain Jessel, that the automatic telephone exchanges 
installed at Munich had been inspected by officers of the Post Office, and 
he hoped shortly to be in a position to proceed with a trial installation 
of the type of equipment in use in that city. Other types had already 
been tested with satisfactory results. 


\ 
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TEES-SIDE POWER SUPPLY. 


The optimism of Mr. FERRANTI on the ultimate com- 
mercial triumph of cheap electric power supply from waste 
sources in industrial districts is meeting with complete 
justification in the Northumberland and Durham areas. 
According to the most recently published returns, we may 
safely challenge any other country in Europe or America 
to produce a regular scheme of power supply in which the 
energy is generated from so many sources, is distributed 
to such important and varied industries, and is supplied 
with such regularity and at such low rates as on Tyne and 
Tees-sides. From such a challenge we do not except the 
most famous of the hydro-electric undertakings, of which 
our foreign friends are apt to boast, nor the great systems 
in which steam turbo units of exceptional size are made 
the chief sources of electric power. It will be quite 
apropos of the subject to mention here that 20,000 kw. 
turbo-generators are on order from C. A. Parsons & (‘o., and 
will he supplied to the Commonwealth Edison Co., Chicago, 
a worthy tribute to the pioneering work of Tyneside in 
electric powersupply. The power networks on the North-East 
Coast have grown at a rate which is little short of phe- 
homenal, and this progress is being marked by an increas- 


ing commercial and financial. stability which augurs well 


for the future of this particular class of supply. The 
“ North-Eastern Gazette " recently published a number 
of striking statistics on the operations of the Cleveland & 
Durham Electric Power Co., from which we gather that the 
cable extensions at present in hand will, when completed, 
bring the aggregate to 122 miles, and the number of sub- 


stations will shortly be 120. Several of the company's 
generating stations derive their power from the waste 
heat of coke ovens and blast furnaces and the exhaust 
steam from large winding engines. We are confronted with 
the remarkable fact that a saving per annum is thus effected 
of 140,000 tons of coal, the value of which is estimated at 
£70,000. "The class of customer supplied with power from 
this extensive network includes iron and steel works, salt 
works, shipyards, railway shops (N.E.R.), cement works, 
rolling mills and a large number of collieries and iron mines. 
Each of the industrial installations makes use of motors of 
quite large size, a machine of 100 H.P. capacity probably 
being considered small; and not a few of these motors 
have replaced steam and gas engines, both ancient and 
modern. The enterprising work of the power company 
is already enhancing the value of Tees-side as an industrial 
centre, and we notice that its cheap and convenient power 
service is being held out as a special inducement to manu- 
facturers to establish important works. |n addition, to 
quote the words of our contemporary: “ Standing as it 
does at the gate of all the seven seas, on a river and estuary 
magnificently developed by the courageous forethought of 
the Conservancy Commissioners, the district possesses 
unrivalled facilities, not only for the export of its products, 
but for the import of its raw materials." Needless to say, 
the call of the Te»s will not go unheard, and the prospects - 
of the power supply company are, we should think, of the 
brightest. It is with a feeling of pride and gratification 
that we place our finger on this corner of the map of Great 
B-itain as the Mecca of electric power supply. Pilgrims from 
a'l countries have already visited it, and their numbers will 
increase as time goes on. Tees-side is an object lesson to 
those who disparage British enterprise and seek every 
available opportunity to belittle the work of our home 
engineers, We challenge all such to find anvwhere anything 
to equal this achievement, let alone to beat it. Tees-side 
has also proved that Mr. FERRANTI is unique as an engineer- 
ing prophet, by making possible in his lifetime the realisation 
of his prophecies, 
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BUSINESS NOTICES. 


Mr. G. W. Knight, of the Adams Mfg. Co.. Ltd., Bedford. has issued 
a circular intimating that the appointment of a receiver and manager 
of the company’s business at the instance of the debenture holders 
in no way interferes with the continuance of the company's business 
in all its departments. The scheme of reconstruction of the under- 
taking is, Mr. Knight states. well in progress and will be brought 
before the Court without avoidable dela v. 


Messrs. H. W. Butler & Co. have been appointed agents for London 
and district for Messrs, James Macintyre & Co.. of. Burslem. the well- 
known makers of electrical porcelain. 

e 


Messrs. H. A. Gill end R. E. Ellis, chertered patent agents, 55 znd 
56, Chencery-lene, London, W.C.. heve dissolved partnership. Mr. 
H. A. Gill continues under the seme neme. 


Messrs, D. C. and W. B. Jackson, consulting engineers, of Chicago 
and Boston, have removed their Boston offices to 248, Boylston- 
street, Boston, Mass. 


Osram Lamp Patents.—It is «nnounced thet Messrs. Ehrich & 
Greetz (Berlin) end Krupk» & Jecoby (London) he ve admitted the 
validity of Letters Petent No. 23.899/1904 2nd other Letters Petont 
owned by the Osram Lemp Works (Ltd.). end thet they have egresd 
to cease importing or selling any lemps that infringe these potents. 


Sales by Auction.—Messrs. Wheatley Kirk. Price & Co. have 
received instructions from Mr. T. R. H. Tetley (who is discontinuing 
manufacturing) to offer for sale by public auction. piecemeal, at 
Faleon Works. Bedford-street. Greengate, Salford, Manchester, on 
Wednesday. April 30, at 11 a.m., the plant, machinery, stock and 
entire contents, including lathes, drilling, milling and planing 
machines. emery grinders. smiths’ hearth. petrol gas generator, tools, 
belting, office furniture, patterns. &c. ; also stock of switches. fuses. 
slate and marble panels, castings, brass and copper rods, strips. &c. 
Catalogues from the Auctioneers. 16, Albert-square, Manchester. 
46, Watling-street, London, E.C., and 26, Collingwood-street, 
Newcastle-on-Tyne. Nee also an advertisement. 


Messrs. Wheatley Kirk, Price & Co., have been instructed by Mr. 
W. Swan. the receiver for the debenture holders of the Sunbeam 
Lemp Co. Ltd. (in liquidation), to sell by publie auction upon the 
works premises, Gateshead-on-Tyne. on Mav 7 and 8, the entire 
electric lamp making machinery, stock of carbon lamps, &c., stores, 
loose tools and office furniture. Catalogues are in preparation, and 
can be obtained from the auctioneers, 26. Collingwood-street, 
Newceastle-on-Tyne, London and Manchester. Further particulars 
are given in an advertisement. 


Messrs. Wheatley Kirk. Price & Co. have also been instructed by 
the receiver to sell by auction upon the works premises at 10:30 a.m. 
on Mav 7, the freehold works premises lately occupied by the Sunbeam 
Lamp Co., Ltd. (in liquidation). Catalogues from. Mr. W. Swan 
(Messrs. Monkhouse, Goddard & Co.), Mosley-street. Neweastle-on- 
Tyne. Messrs. Watson, Burton & Corder, solicitors, Pilgrim House, 
Neweastle-on-Tyne, or the Auctioneers, 26. Collingwood-street, 
Neweastle-on-Tyne. See an advertisement. 


Business for Sale.—An electrical contracting and motor business, 
with garage. is advertised for sale. 


Patents Development.—The owner of patents Nos. 7.028/08 for 
“Improvements in apparatus for alternative wireless telegraphy and 
telephony," 4.026 and 4,027709. for " Improvements in apparatus 
for wireless telephony," and 4,028/09 for Improvements in electric 
condensers,” desires to grant licences thereunder. Particulars from 
Messrs. Lloyd, Wise & Co., patent agents and consulting engineers, 
10, New-court, Lincoln’s Inn, London, W.C. 


« The Journal."'— Part 218 of the “ Journal " of the Institution of 
Electrical Engineers is now ready. price 5s For particulars. of 
contents see an advertisement. 


LIQUIDATIONS. 


Claims against the Gilbert Arc Lamp Co. (Ltd.) (which is being 
voluntarily wound up in consequence of the transfer of its undertak- 
ing to Engineering & Arc Lamps, Ltd.) are to be sent by May 18 to 
Mr. W. A. Henderson, 3, Fenchurch-strect, London, E.C, 


A mecting to receive an account of the winding up of the Berry 
Construction Co. (Ltd.) (which has been voluntarily wound up in 
consequence of the acquisition of its business by the British Electric 
"Transformer Co., Ltd.) will be held on Mey 22 èt 204, Charing Cross- 
road, London, W.C, | 


ELIT ULTRI THEATER TATEM 
ELECTRICITY SUPPLY. 


UNEOTAN TITEL TEMETRI ULM TII NI 


EXTENSIONS. 


Bexhill.—1t has been reported to the Council that the number of 
new consumers of the electricity department obtained last year was 
50 per cent, above the average. 

Blackpool.—The extensions to the Corporation electricity works 
were opened on Wednesday by the. Mavoress (Mrs. Milton Wilde) 
and Mrs. Jos. Brodie. wife of the chairman of the Electricity and 
Tramways Committee, 

A special exhibit of elecirie heating and cooking apparatus, with a 
demonstration of practical cookery were given during the afternoon. 

Edinburgh.—The Electric Lighting Committee have approved the 
proposal to give a supply of electricity to the Redford Barracks 
direct from the city mains, and also to Braehead House, Cramond. 
subject to the consent of the Board of Trade in the latter case. 


Fleetwood.— The Council have received sanction to a loan of 
£7.150 for extensions of the electricity undertaking. 


Hamilton.—' The Council have decided to apply for additional bor- 
rowing powers to the extent of £12,000 for the electricity undertaking, 
making the total borrowing powers £87.000. 

Mr. Soutter explained at. the [asi meeting that, in order to meet the 
present demand for electricity it was proposed to put down two engines 
at an estimated cost of £5,700, and it was thought that the time had now 
arrived for the installation of condensing plant at a cost of £2,300, Those 
items. with £1,500 for alterations on buildings, were the chief items in the 
present proposals. 

Lincoln. —An inquiry was held last week into the application of 
the Council for sanction to borrow £12,500 for additional generating 
plant at the electricity works, &e. - 

The Towa Clerk (Mr. W. BaGsHaw) said the application was originally 
made over a vear ago. It was then intended to put in Diesel oil engine 
plant, but owing to the rise in the price of oil it was considered better to 
postpone the application, and now it was thought better to go in forsteam 
turbine plant. Lasi winter there was nosafe margin of spare plant, ard 
the additional machinery was also required to meet the growing demand. 
The undertaking had been very successful. progressing practically from 
the commencement. The units sold had increased from [55,203 in. 1900 
to 1,840,167 in 1912, and the consumers had increased from 190 to 702.. 
The profits had gradually increased from £339. in? 1903 to £3,034 in the 
vear just closed. Works cost had decreased from 2-72d. per unit sold to 
0-822d. last vear. 

The City. Electrical Eagincer (Mr. S. CLEGG) supplied technicaldetails. 

Moffat.—The Council recently instructed Mr. W. E. Townsend to 
prepare plans and specifications of an clectricity supply scheme, free 
of charge. on the understanding that if the scheme be adopted he 
will he appointed engineer to carry it out. It is probable that a 
plebiscite of the ratepayers will be taken on the subject of electricity 
supply. Mr. Townsend. in a preliminary report, states that there 1s 
sufficient. water power available for generating electricity for publ.c 
and private lighting. 

Scarborough.—In connection with the proposal for the purchase 
of the undertaking of the local electric supply company the Corporate 
Property Committee have instructed Mr. W. Wyld. of Birkenhead, 
to report on the company’s plant and mains, 


Swansea.—Application is to be made to the I.G. Board for 
sanction to borrow £40,000 to cover cost of extending the generating 
plant and the constretion of sub-stations, mains, cables. &c. 


GENERAL, 


London Electricity Supply.— The Special Committee on London 
electric supply reported to the County Council on Tuesday that a 
large amount of information had been collected, and they now pro- 
pose to take advantage of offers which had been made by certain 
well-known experts to place their views before them, and they should 
welcome similar offers from any other authorities on either the 
technical or the business side of the question. When they had 
obtained this expert evidence they would be in a better position to 
survey the whole position from the point of view of policy and to 
advise the Council as to the action to be taken. 


Macclesfield.— Another effurt is being made to form a company to 
establish electricity supply works in this district, and a site for a 
generating station has been purchased. 

Moreton-in-Marsh.—The Parish Council are to consider at their 
next meeting a scheme for the supply of electricity in the district by 
the proprietors of the local creamery. 

Waterford.—The Town Council have received notice from the 
local gas company and from a Dublin firm of intention to apply for 
a provisional electric lighting order, 
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LIGHTING NOTES. 


Library Lighting.—The Grangemouth Public Library Committee 
have agreed to adopt electric lighting at the reading rooms and 
library. 


Workhouse Lighting.—At the last meeting of the Birmingham 
Bozrd of Guardians the Children’s Homes Committee submitted a 
proposal for the installation of gas lighting at the homes, schools 
and other buildings at Marston Green, et èn estimated cost of £930. 

Mr. T. A. BAvLiss moved that the matter be referred back. He said 
eleciricity was a totally different thing to-day even from last October, 
and he thought they could get an electric plant at a Cheaper rate. Even 
if they wanted gas, he ventured to say they could produce it on their 
grund at a far cheaper rate. 

Mr. Crump, who seconded, said electricity was the light of the future. 
aid they must make provision for the future. : 

The amendment was carried by 25 votes to 15. 


As Mr. W. R. Reynolds, whose tender was recently accepted 
by the Lewisham (London) Bo:rd of Guardians for the elec- 
trical installation at the workhouse and infirmary, has withdrawn 
his tender. the Guardians are recommended to place the contract 
for the infirmary with Mr. A. J. Hewens, at £749. In regard to the 
workhouse, Messrs. Weston & Sons also withdrew their offer (at 
£640), and it was proposed to accept the tender of Haycroft (Ltd.), 
at £759. 10s.. but, as Messrs. Tredegar & Co.'s figure was only £668, 
the latter firm are to be given the option of doing the work at their 
quotation, 


POWER AND HEATING NOTES. 


Electric Driving in Sawmills.—In the report of the British Canadian 
Lumber Corporation for the year 1912 it is stated that the construc- 
tion of the new plant at New Westminster had taken longer than was 
expected, The saw mill was completed in November last, and when 
the rest of the plant (including planing mills, &c.) had been finished 
(as it would be very shortly) the Corporation expected to have one 
of the finest and best equipped saw mills for the economical handling 
of lumber on the American continent, The mill would not only be 
the largest electrically-equipped in the whole of America and Canada, 
but it would generate and develop its own electric power from the 
waste product of the mill, such as sawdust. &c. 


Marylebone (London).— s from the June meter readings, the non- 
contract tariff for heating is to be reduced to Id, per unit flat rate, 
an for cooking to 1d. per unit for the winter six months and id. for 
the summer six months, 

Mr, XC. Roberts, distri an Por, in his reporcupom the audi of the 
accounts for the vear ended March 31 last, states that exception had been 
taken to two classes of expenditure in connection with advertising the 
uaderiaking, viz., £81. 3s. 84. for labour and materials upon private fitting 
work, where no charge is made to the customer and which arise in cases 
where the work had been done on approval and the customer had elected 
not to purchase the fitting installed, and £101. 13s. 4d.. the purchase of 
exhibition tickets for free distribution to persons who might possibly 
become purchasers of fittings or consumers of current, and the contribu- 
ton to the expenses of one exhibition. The auditor concludes that 
neither of these items app»ars to come within any powers which the 
Council possess, but both items on this occasion had been covered by 
"pecial sanctions under the Local Authorities (Expenses) Act, 1887. 

An agreement has been entered into with Marshall & Snelyrove for a 
stand-by supply of 69 kw. at £2 pir annum per kilowatt and 1d. per unit, 
excepi during peak hours (when the charge is 61. por unit): the minimum 
amount to be received from Id. rate not to be less than £62. 10s, (equiva- 
Isnt to 15,000 units). 


TRACTION NOTES. 
TRAMWAYS. 


Aberdeen, —On Tuesday the new pay-as-you-enter cars were intro- 
duced on the Woodside route and were well patronised. 


Brighton.—On Monday an experimental parcels delivery service 
on the municipal tramways will be commenced. The authorities 
undertake to effect delivery in from one to tivo hours, and charges will 
b> prepaid by means of adhesive stam ps. 


Ealing.—The Highways Committee has reported on the proposed 
extension of the purchase period of the lines of the London United 
Electric Tramways (Ltd.). | 

l'h* report states that it was suggested that the Council should give 
the company an extended period of 14 vears before the right of purchase 
by the local authority should arise, and in consideration for this the com- 
Pany would be prepared to re-lay the tramway rails and paving and such 
paix of the foundations as may b- found to require reconstruction through- 
vut the borough, and to substitute side ples for the present centre poles, 
as and where required by the Council. Rails of 100 Ib. weight to the vard 
Would b: used, and the company would lay new wood paving as required 


by the Council, and would anchor the rails at every 5 ft..&e. The present 
payment of £500 per annum would continue for the extended period. 

Consideration of the matter has been adjourned to enable the borough 
surveyor to obtain additional information from the company. 


Heywood.—It was reported to the Council last week that on the 
working of the tramways and eleetricity undertakings for the past 
year there was a deficit of £4,928, 3s, 6d., and this amount must be 
made up out of the rates, 


L.C.C. Tramway Assessment. —The London County Council have 
circularised all the Metropolitan. Borough Councils requiring them 
to send to the Assessment Committee a provisional valuation list 
containing the assessment of the tramways, on the ground that the 
hereditament has. been reduced in value within the meaning of 
sec, 47 of The Valuation (Metropolis) Act. 1869. in consequence of the 
falling off of the receipts from the tramway undertaking due (among 
other things) to competition from motor omnibuses. 


London County Council.—-On Tuesday Mr. Norman, in making his 
annual statement on the tinances of the Council, stated that the 
tramway estimates this vear presented peculiar difficulties owing to 
the uncertainties attaching to traftic receipts. 

He said that last year estimates had been entirely upset by motor “hus 
competition, which in its present form and extent was not a vear old. 
Though the results of last vear’s working had fallen considerably short 
of their expectations, it must not be supposed that the tramways under- 
taking had failed to pay its way. The revised estimates showed that not 
only had the working expenses and the interest on the debt been met, but 
that no Tess than £388,042 had been found out of the surplus earnings for 
the repivmeat of erosiak 

Swansea. —The Swansea Improvements & Tramways Co. propose 
to apply for a light railway order for power to constrict a lin? up 
Towahill, via Mount Pleasant, 


TELEGRAPH AND TELEPHONE NOTES. 


Municipal Telephony.-—At a meeting of the Hull Telephone Com- 
mittee on Tuesday resolutions were received. from several public 
bodies in favour of the purchase of the National Telephone plant 
from the Government, 

Toe CHAIRMAN (the Mavor) saated that the nezotiaions with the Post- 
mrscer-Generalwere making progress, but as vet there was nothing definite 
to report to the (Ommi tee. There was much iiformation io be obtained 
in Hull, bat it would tike a brig tiine to gt all the particulars they 
wanted. 


Radio-Telegraph Notes. —The^* Diario Official " of Brazil published 
a decree in March providing for a Government organisation of radio- 
telegraphy throughout Brazil; embracing an international service 
both terrestrial and trans-oceanic, a river service, a frontier service 
and an inter-state service, Stations are to be of both fixed and 
movable types, The international stations will include Belem, with 
a range of 4.000 miles; Cape Santa Martha with a similar range ; Rio 
de Janeiro, with a range of 2.000 miles. The Belem station promises 
to b2 of great interest. The steel structure of the tower will be 
1.173 ft. high, and there will be a statue at the top surmounted by an 
electric light of 1.000.000 c.p. The tower will be about 190 ft, 
higher than the Eiffel Tower at Paris, 

A revised regulation governing the use of wireless telezraphy 
in certain islands in the Western Pacifie has recently come into 
effect. The regulation does not apply to the New Hebrides (includ- 
ing the Banks Islands and the Forres Islands) but is applicable to the 
British Solomon Islands Protectorate, Gilbert and Ellice Islands, 
Union (Tokelau) Islands. Phenix Islands. Fanning Island. Washing- 
ton Island, Christmas Island. Pitcairn Island. and all other islands 
in the Western Pacific not within the jurisdiction of the Common- 
wealth of Australia or any of the States thereof, or of the Dominion 
of New Zealand, or of any civilised Power, Certain rules issued by 
the High Commissioner under the above regulation regulate the use 
of wireless telegraph apparatus on merchant. ships in the Western 
Pacific. 

In the ** Daily Mirror " (London) for April 17 appears an illustrated 

?count of an experiment made by Mr. Thorne Baker for an ** Across 
London Radio Test." Mr. Taorne Baker describes how he succeeded 
in sending à message from a motor car at Wandsworth to Fieet- 
street. A radio station has been erected on the roof of the offices of 
the “ Daily Mirror," and by means of a kite arrangement attached to 
the car messages were despatched to Fleet-street. It appears, 
however, that the first message was intercepted by the British Sehoo! 
of Telegraphy at Clapham close to Wandsworth and re-transmitted 
to the “ Daily Mirror ” offices from that station. Many messages 
were subsequently picked up at the station on the roof of the Ficet- 
street building. Permission had, of course, been given by the Post 
Office authorities for the experiment: 
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REIN AUTUTUHEETHA UCET UH TATUR TRINH AI 
EMPIRE NOTES. 
UH IITHEVHEMHTHI IIT VETAT IH TEMA THAI 


Australasia.—H.M. Trade Commissioner for Australis reports 
that considerable amendments to the scheme submitted in 1912 to 
the Minister of Publie Works for the improvement of the Svdney 
railway system were made by the Public Works Department and 
the Chief Railway Commissioner. Under the scheme now proposed 
an underground electric loop railway is to be built, with connections 
to the eastern and western suburbs, and to North Sydney by a bridge 
to Milson’s Point. The Cabinet has approved of the construction 
of the first section of the railway and the survey has been begun, but 
the sanct'on of Parliament has to be obtained. 

Mr. W. H. Vincent has now iaku up his appointment as electrical 
engineer to the City Electric Light Co... Brisbane. Mr. Vincent. was 
formerly electrical engineer to the Department of Home Affairs, Mel- 
bourne, and had previously been borough electrical engineer of Ber- 
mondsey (London). I 

Tenders accepted by the Victoria Government in connection with the 
electrification of the Melbourne suburban railways are set out in another 
column. As it is imperative that foundations, conduits, &c., shall be 
ready before the end of this vear, Mr. Merz is pushing on with the pre- 
pirations of plans. It is expected that the power station will be prac- 
tically complete by the end of next year, and that the first line to be con- 
verted (that between Sandringham and Broadmeadows) will be elec- 
trically operated by May or June, 1915. 

A suggestion has been made that Mr. E. J. Cochrane, assistant elec. 
trical engineer to the Sydiey Council, should. visit Great. Britain and 
America with a view to inspecting the largest installations in the prin- 
cipal cities. Mr. H. R. Forbes Mackay, city electrical engineer, in a 
report on the matter, states that it is believed that if a technical officer 
is sent abroad a saving may be effected of £10,000 per annum as the re- 
sult of a close study of other organisations, 

Messrs. E. €. Blazey, superintendent of goods traffic; and F. C. Calcutt, 
engineer for signals, both of the Victorian. Railways service, left for 
Europe and America recentlV to Pivestigate the latest. methods and 
appliances for the safe working of railways. This journey has been 
arranged with a view to collecting data which may be useful in connection 
with the working of the Melbourae suburban service. 

Sydney City Council r»cently adopted the following recommendation 
by the Electric Light Committe : Tha? t accordance with a report by 
the city electrical engineer, the Council supply electricity to firms dealing 
exclusively or principally in apparatus which requires electricity for its 
op*ration at ld. per unit, whether the current is used for lighting or other- 
Wise. 

Fifty residents of Katoomba (N.S.W.) recently waited on the Minister 
of Public Works and asked his assistance in providing a tramways service 
for the mountains. Ald. H. R. Goyder said they were not wedded to the 
rail-less trams, but wanted the most efficient sustem whatever it might 
be. They were prepared to find the money ; a company was prepared 
to give them the necessary electric power, but the council had no inten- 
tion to grant anv vested interest over their streets; ‘The Minister 
(Mr. Griffith), in reply, said he was in sympathy with their wishes, He 
would send officers to report as to the probable financial return, and as to 
what system of tramway would be best suited to the conditions, 

Waverley (N.S.W.) Council has instructed the Electric Lighting Com. 
mittee to re-open negotiations with Sydney Council as to the supply of 
electricity in the municipality. 

The ‘ Australian Mining Standard  savs Wingham (N.S.W.) Council 
have arranged for the electric lighting of the town, and current will be 
supplied by Mr. S. J. Donaldson, a local sawmill proprietor. 

‘The ratepayers of Christchurch (N.Z.) have decided by 2.874 votes 
against 492 to borrow £120,000 in connection with the Lake Coleridge 
electric power scheme. Only about. 25 per cent. of the ratepayers 
polled. 

The equipment of the new Auckland electric power station having been 
completed for present needs, the plant has been formally started by the 
Mavor. In 1909 the city electrical engineer designed the new station,’ 
for which the council borrowed £225.000. [t is stated that the station 
has been designed to meet the requirements of Auckland and its suburbs 
during the next half-century, and that the new station will have an out- 
put of 3,000,000 units, and an income of over £30,000 for the current vear. 

Devonport (N.Z.) Council has decided to adopt the proposal made by 
Mr. D. M. Davis to supply the borough with electricity for lighting and 
power, provided the details are suitably arranged. Mr. Davis has been 
acting for a company in the negotiations with the Council, and he pro- 
poses to proceed with the installation of the plant as soon as the assign- 
ment has been made to the company of the right to supply electricity in 
the borough. ` i 

The ratepayers of Ohakune (N.Z.) have decided to raise a loan of 
£32,000 for electricity supply works, street improvements, &c. 

New Zealand Manufactures. —VThe New Zealand Government Statistician 
has published a return showing the results of the census of manufactories, 
works, &c., in 1911. The value of the products of electrical engineering 
works was £69,673. other engineering works £751,485, iron and brass 
foundries, boilermakers, &c., £374,155, electricity su ppl» works £124,951 
and gasworks £623,209 . . 
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Canada.—4A firm of engineers desire to act as sale agents in British 
Columbia for a firm in the United Kingdc m manufacturing good 
quality rubber-insuleted cab!'es, solid and flexib'e cab!es for indoor 
and outdoor use and underground cab'es. Communications (with 
catalogues) to the Secretary, Vancouver Chamber of Mines, 437, 
Hastings-strect West. Vancouver, B.C. 

Toronto Municipal Council are negotiating for the purchase of the 
Toronto Street Railway and the Toronto Electric Light Companies, and 
a Bill is to be introduced in the Legislature to legalise the purchase and 
to authorise the issue of bonds to the amount of $30,000,000. 

in the annual report of the Controller of Statistics the number of 
telephone companies in the Dominion is given as 683 at the end of 1912, 
an increase of 146 over 1911. In the province of Ontario there are 369, 
iy Saskatchewan 206, Quebec 62, New Brunswick 17, Nova Scotia 12, 
British Columbia 10, Aberta 3. Manitoba 3. and Prince Edward Island 1. 
The azgregate capital is 846,276,851, an increase of $6.232,860..— The 
eapital is equal to S12475 per telephone. The gross earnings of all 
the companies in the year were $12,273,620, operating expenses 
89,094,688, and net earnings 83.178.987. A total of 370,884 telephones 
are ii we di Cryada, equal to one telephone for every 20 of population, 


FOREIGN NOTES. 


Argentina. ‘The “ Review of the River Plate " says the rapid 
development of the Compañia Alemana Transatlantica de Electricidad 
has obliged it (since 1909) to increase its capital considerably, which 
hax been principally invested in the Federal capital. 

This increase has amounted to 100,000,000 marks (about £5,000,000) 
and last vear the company made an issue of 20,000,000 marks at a premium 
and a further issue of debentures amounting to 25,000,000 marks has 
since been made. This increase will not suffice for more than a vear. 
The imminent competition of the Compania Italo. Argentina and the 
Compania Lacroze has induced the Compania Alemana to push forward 
the extension of its cables so as to obtain clients in the remote districts 
of the Federal capital before the new competition can become effective. 
The company is erecting 4,000 arc lamps for the Municipality, and it has 
also to prepare to supply in 1914 the current for working the tube of the 
Anglo- Argentine Tramway Co. The total share capital is 120,000,000 
marks, and the debentures amount to 110,000,000 marks. 

La Phta electric tramears (not including the Ensenada and La Plata 
Cows system) ran 3.400.916 k. (2.108.568 car-miles) in 1912. The passen- 
gers carried were 7.447.486 and the receipts $688,520 m n (£59,870). 

The River Plate Electric Light Co. (La Plata) supplied during the vear 
ended December last 2.487.965 uniis for private and 2,501,343 for public 
lighting, 462.073 for motors and 3,010,262 for traction. 

The Rosario electric tramways carried. 27,181,574. passengers in 1912 
(compared with 24,603,009 in 1911), the track mileage (80-6) being the 
same 12 both vears, 

Italy.— ‘The Ministry of Posts and Telegraphs have been autho- 
rised to spend. 04.500.000 lire (£2,180,000) for the construction of 
telephone lines between Turin, Genoa. Milan, Bologna, Florence. 
Rome and Naples, with branches from Bologna to Venice and from 
Kiorence to Leghorn; and the construction of inter-urban and 
international telephone lines by means of overhead wires and 
submarine cables, 


Norway.—- H.M. Consul st Christiania (Mr. E. F. Gray) reports that 
the Aktieselske bet Hardanger Elektriske Jern og Ntaalverk. formed 
for the electric smelting of iron near Odda, has resolved to dis- 
continue the undertaking on account of the cost of production, 
and to let the works to a French syndicate, which proposes to 
monufacture some kind of fertiliser. 

. The works of this company are stated to have been the first electric 
iron ore smeking works in Norway. 

The Aktieselskabet Bandak Electrolvtiske Kobberverk (formed. to 
refine copper ore at the Aamdal mines by the Hvbinette process) has also 
decided to close its works from April 30, owing to an insufficiency of ore 
in the mine, though the actual refining process is said to have been 
successful. The local press states that the company intend to erect the 
copper extracting works on the coast near the Christiania Fjord. 

Provision for the following purchases has been made in the proposed 


extraordinary estimates of the Christiania municipality for the financial - 


year ending June 30, 1914: Electricity works—cables, about £27,400 ; 
extension of boiler house, £4.700 ; extension of steam station, £50,000. 

Russia.—The Municipal Council of Vilna have prepared a scheme 
for the construction of electric tramways at a cost of 5,004,500 
roubles (about £528,200). l 

Trade Marks in Japan.—The Director of the Japanese Patent 
Bureau has given notice that in future trade marks consisting of 
letters of the alphabet or numerals within squares. &c., will not as a 
rule be registered, but exceptions may be made in cases where the; 
have a special meaning or are very effective from long use in dis- 
tinguishing the merchandise, 

Uruguay.—The “ Review of the River Plate” says the Anglo- 
Argentine Electricity Co. will shortly commence the construction 


of a new power house, to meet the increased demand in Concepcion 
del Uruguay. 
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MISCELLANEOUS NOTES. 


Customs Decisions. — Amongst tariff valuations recently published 
by the Uruguay Customs Department, it is stated that “ electric 
motors and electro-motors " are valued at 30 pesos per 100 kilos 
(£3. 8s. 6d. per cwt.). 

It is stated in a recently issucd supplement to the Australian Com- 
monwealth Tariff Guide that trolley frogs for overhead tramways are 
clissified as electrical appliances, the import duty under both general and 
p'eferential tariffs being lłd. per lb. Miners’ electric safety lamps 
(British or foreign) are admitted free. 

A recent decree of the Minister of Commerce states that the duty on 
coils for dynamos and motors which cannot be definitely distinguished 
from coils for other electric machines (dutiable as instruments) imported 
i tothe Netherlands is 5 per cont. ad val. 

The following goods can be imported duty free: Collector brushes and 
collector brush-holders, collectors, armatures and pole cases for dynamos 
and motors (imported separately): dynamo of small capacity used, 
like a magneto, for igniting the gas mixture in an explosion motor, also 
suited for generating current in electric lighting, for charging accumu- 
lators and for driving motors, 
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Steam Turbo-Alternators, &c. : 


GLascow Corporation invite tenders for the ‘supply a 


Il 
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erection of one 5.000 kw. and one 2.000 kw, Steam Turbo- 
alternators with Condensing Plant. Specifications, &e.. from 
the general manager of the tramways. Mr. James Dalrymple, | 
46. Bath-street, Glasgow, Tenders to the town clerk. Mr. J. 
Lindsay, City-chambers, Glasgow. by 10 a.m. Monday. May 26. | 
Nee an advertisement, ! l 


Cables, Meters and Arc Lamp Carbons. 

Tenders are also invited by Grascow Corporation for supply 
of Cables (including small ir. cables and tlexibles). Meters and 
Are Lamp Carbons for 12 months from June 2. 1912, Specitica- | 
tions and forms of tender from the engineer (Mr. W. W. Lackie). | 
r5. Waterloo-street. and tenders must be lodged with the town 
clerk (Mr. J. Lindsay), City-chambers.. Glasgow. by 10am. | 
May 9. Nee also an advertisement, | 


Circulating Water Pump. 

The Tramways and Electricity Committee of BELFAST Cor- 
poration invited tenders for the supply of a Circulating Water 
Pump. Specification, with form of contract. from the city 
elcetrical engineer. Mr. T. W. Bloxam, East Bridge-strect 
Pelfast, and tenders are to be lodged with the town clerk Mr. 
R. Meyer, by 10 a.m. of Monday, May 19. Sce an advertise- 
ment, 


Diesel Generator Set. 

PEMBROKE Urbsn Council invite tenders for the supply and 
erection of a 200 kw. Diesel Generator Sct. "pecificetion and 
form of tender from the Town Hall, and tenders by noon May 7. 
See advertisement. 


Telegraph and Telephone Material. 
Tenders are invited (unti! June 9) by the Commonwealth of 
Australia for the supply and delivery of Telegraph and 
Telephone Material at HoBART; and (until August 27) 1 


common battery switchboard at BrisBaNe. Tender forms, 
i specifications, &c., from the Commonwealth Offices, 72, Victoria- 
street, London, S.W, 


Switehgear and Instruments. 

Tenders are invited for switchgear and instruments to the 

City of MELBOURNE, Tender forms, specification, &c.. from 

_, the Agents to the City Council. Messrs. Mellwraith, Me Eacharn 

ty & Co. Ppy.. Ltd, Billiter-square-buildings London, E.C. 

}4 Tenders, addressed to the Chairman, Electric Supply Com- 

mittee, Town Hall, Melbourne, must be in by 1 p.m. of Wednes- 
day, June ll. See an advertisement. 


Tramway Ralls, &c. 

LoNpos County Council require tenders by 11 a.m, May 6 for 
supply of about 3,200 tons of Steel Girder Track Rails and Fas- 
tenings of standard section. about. 2,100 Track Rails of special 
section with renewable guard flange and fastenings and about 
1,400 tons of Slot Rails and Conductor Tees, Specitications, &c., 
from the Chief Engineer Spring-gardens, S.W. 
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According to recent decisions, the following can be imported duty free 
into the Dutch. East Indies: Portable telephone apparatus and testing 
apparatus for galvanic cells; steel wire overlaid with copper for use as 
electric conductor. | 

Presentation.—Last week Mr. Z. E. Knapp. the retiring general 
manager of the London United Tramways, and Mrs, Knapp were 
entertained by the members of the staff of the company. 

Mr. A. H. Sianley. a director of the company, presided, and eme cu 
others preseni were Mr. A. H. Poti Ghe new general manager). Mr. W. E. 
Mandelick, Mr. T. €. Jenkin. Mr. J. B. MacKinnon and Mr. W. E. Harta- 
mond. Mr. Knapp was presented with an illumiiated address and a gold 
watch, and Mrs. Knapp with a gold purse. The presentation was made 
by Mr. MacKinnon. 

Theft. —At Glasgow Sheriff Criminal Court on Friday last James 
Pollock, foreman electrician, who was employed. at. the. tramcar 
building and repairing works of Glasgow Corporation, was sentence d 
to six months’ imprisonment with hard labour for extensive thefts 
from the works. 

Between Jan. 1, 1907. and Feb. 25. 489013. he stole 2 tons of armaiure coil 
copper wire, 6 ewi. of commutaior copper bars, Dewi. of block Un and 
25 miles of iisulated copper cable wire, of a total value of £708. 5s, 
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INVITED. 
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School Lighting. 


LospoN County Council require tenders by 11 2m. May 7 for 
en Electrical Instelletion gt Elthorne-roed (Holloway) special 
school, and by Hem. Mev 9 for an Electrice! Instelletion 2t 
Wilton-road. (Heeknev) contre! elementary school, Specifica- 
tions, &c., from the Chief Engineer, Spring Gardens, S.W. 

20-ton Overhead Hand-crane. 

LoNpoN County Council elso require tenders by TL a.m, Mev 
13 for a 20-ton Overhead Hand-erane for their Shoreditch sub- 

Specifications, &c.. from the Clerk, Spring Gardens. 
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station. 
SW, 
Electricity Department Stores. 

Grascow Corporation require tenders by Ho aam. Apud zt! 
for 12 months’ supply of Materials; We. to their electitetty 
department. including ci. Boxes, Fuel. Drysalteries; Oils. jron- 
mongery, Paints and Varnishes. Troughing. Tubes; Qe. Speci: 
fications, &c.. from the Engineer 75. Waterlco-stieet Glasgow, 

Diesel-driven Generating Set. 

FELIXSTOWE and Watton Urban Council require tenders by 
noon May 5 for supply of a 120 kw. Diesel-driven dhe. Net. 
Specifications, &c., may be obtained at the Town Hall. 

Alternator, &c. 

| Hoylake and West Kirby Urban Council require tenders by 
noon May 5 for supply and erection of a 400 kw. Alternator to 
be coupled to a triple-expansion Belliss engine and an evapora- 
tive condensing plant. Specifications from the Engineer, Blee- 
tricity Works, Hoylake. 

Feeder and Distributor Cables. 

BanNEsS District. Council invite tenders. for Fecder end 
Distributor Cables. Specification erd formis ef tender frem the 
engineer, Mr. C. S. Davidson, end terders to the C'erk to the 
Council. Mortlake, S.W.. bv Monde yv. Moy 49. Sec an adrertise- 
ment, 

Traction Battery and Reversible Booster. 

WARRINGTON Electricity and Tremways Committce require 
tenders by ncon May 13 fcr supply cf a Tract on Battery and 
Reversibie Booster. Specification, &c... frem the Borough 
Electrical and Tramways Engineer. 

Dynamo, Condensing Plant, &c. 

KrNo's LYNN Corporation want tenders by May 5 for supply 
and erection of a 4C0 hw. Steam Dy namo, Condensirg Plant and 
Pipework. Specifications from Eorcugh Electrical Engineer, 

Water Storage for Generating Station. 
SHEFFIELD Electric Light Committee require tenders by I0 a.m 
. May 5 for excavations and brick and concrete work in Exten- 
sion of Water Reservoir at Neepsend generating station. 
Specifications from the General Manager and Enginecr. 


Fibre Conduit, Meters, Stoneware Bridges and Are Lamp Cartors. 
SYDNEY (N.S.W.) City Council require tenders by 3 p.m. 
May 26 for Meters and Glazed Stoneware Bridges, and by 3 p.m. 
July 7 for Are Lamp Carbons, Specifications, &c,, from the 
City Electrical Engineer. 
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Switchboards. 

The Electricity Committee of the Corporation of DUBLIN 
invite tenders for the supply of one e.h.p. Sub.station Switch- 
board and Accessories and Alterations to Existing Switchboard. 
Specification, general conditions and form of tender from the 
City Electrical Engineer, Fleet-street. Dublin. and tenders, 
addressed to the Chairman of the Electricity Supply Committee, 
Cork-hill, Dublin, must be delivered by noon of Thursday, 
May 1. 


Telegraph and Telephone Material. 

The Postmaster-General's Department. PERTH, also require 
tenders by 3 p.m. July 9 for Wire, covered with india-rubber. 
cotton, silk or wool (schedules 265 and 266) ; by 3 p.m. July 30 
for Steel Towers, Battery Material, Wire cand Ironwork, and 
by 3 p.m. Aug. 6 for Insulators. Telegraph and Telephone 
Material and [ron Poles (W.A. schedules 258, 261 and 264). 
Specifications from the High Commissioner, 72, Victoria-street, 
London, S.W. 


Insulators, Switehboards, Instruments, Cable, &c. 

The Deputy Postmaster-General, PERTH (Western Australia) 
will receive tenders until 3 i m. May 14 for Insulators (schedule 
277); until 3 p.m. July 23 for Switchboards and parts, and 
Telegraph and Telephone Instruments (schedules 254. 255 and 
256) ; and until 3 p.m. July 30 for Switchboard Cable (schedule 
275). Forms of tender from the. Postmaster-General's depart- 
ment in each of the Australian States. or from the Common- 
wealth Office, 72, Victoria-street. London, S.W. 


Telegraph and Telephone Material. 

The Deputy Postmaster-General, PERTH (Western Australia) 
also requires tenders by 3 p.m. May 14 for twisted pair Wire 
(specification 278). and by 3 p.m. July 16 for Telegraph and 
Telephone Material (schedules 260, 267 and 273). Specifica- 
tions, &c.. from the Postmaster-General’s department in each 
of the Australian States. 


Fibre Conduit. 

Tenders are invited for the supply of 20.000 yds, 3-in.. Fibre 
Conduit to the city of MELBOURNE. Tender form, specification, 
&c., from Messrs. Mellwraith, MeEacharn & Co... Ppv., Ltd.. 
Billiter-square-buildings, London, E.C., to whom samples are 
to be sent. Tenders must be in by noon, Tuesday, April 29. 


H. T. Switchgear. 

Tenders are also invited fur supply of h.t. Switchgear. with 
remote control, to the City of MELBOURNE. Tender forms, 
specification, &c., from the agents for the City Council, Messrs. 
Mellwraith, MeEacharn & Co. Propty. (Ltd.), Billiter-square- 
buildings, London, E.C. Tenders {to the Chairman of the 
Electric Supply Committee, Town Hall, Melbourne, by 1 p.m. 
May 30. l 


The Deputy Postmaster-General, ADELAIDE (South Australia). 
will receive tenders until noon July 16 for Telegraph and Tele- 
phone Material (scheduales 277 and 286). Forms of tender. &c.. 
from the Postmaster-General's department in each o! the Aus- 


tralian States, or from the Commonwealth Office, 72, Victoria- 
street, London, S.W. 
Telephones, Wire, Switchboard, Lamps, &c. 
The Deputy Postmaster-General, MELBOURNE (Victoria). 


will receive tenders until 3 p.m, June 24 for supply of Telephone 
parts (schedule 867). Telephones (schedule 864). h.d. Copper 
Wire (schedules 854 and 855). until noon July 8 for erection of 
c.b. Switehboard at Windsor (Victoria) (schedule 805), until 
3 p.m. June 10 for Incandescent Electric Lamps (schedule 862). 
Tender forms, &c.. from the Postmaster-General's department 
in each of the Australian States or from the Commonwealth 
Office. 72, Victoria-street. London, S.W. 


Condensing Plant and Centrifugal Pumps. 

Tenders are required by noon April 29 for the supplv of 
Condensing Plant for two 6,000 kw. stexm turbines, and by 
noon May 8 for supply of two electrically-driven Centrifugal 
Pumps. for the Christiania Electrie Works, CHRISTIANIA. Copies 
of conditions may be obtained at Elektricitetsverkets expedi- 
tionskontor, Raadhusgaten 19.. Local representation by a 
resident agent is essential. Conditions (in Norwegian) may 
be seen at the Board of Trade, 73, Basinghall-street. London, 
E.C. A preference of from 10 to 15 per cent. (sometimes more) 
is given to Norwegian manufacturers. 

Tramway Construetion. 

The Public Works Department, MapRrD, will receive tenders 
until May 19 for a concession for the construction and VORNE 
of an Electric Tramway at BARCELONA. 


kj 


| Turbo-Generators, &c. 


WINNIPEG (Manitoba) municipal light and power department 
want tenders by 11 a.m., May 15, for the supply and erection 
of two three-phase 5,000 kw. Generators. for direct connection 
to 6,800 H.P. Water Turhines, also spare parts. Specification, 
fornis of tender. &c., from the Chairman of the Board of Control, 
Winnipeg. 

Electric Testing Equipment. 

Durban (Natal) Corporation require tenders by 11 a.m. 
May 28 for Supply of Electric. Meter Testing Equipment, in- 
cluding Main Switchboard, Motor Converters, Secondary Battery, 
Testing Instruments, Special Instruments, Transformers and 
Resistunces, Tenders by 11 a.m. May 28 to the Town Clerk, 
Durban. Specifications and drawing from the Borough Elec- 
trical Engineer, Durban. 

Concession for Construction of Electric Tramway. 

Tenders will be opened on June 16. at the Public Works 
De Turne nt. MADRID, for a concession for the Construction of 
an Kleetrie Tramway from Reus to Tarragona. Local repre- 
sentation is necessary. The “ Madrid Gazette," containing 
particulars, may be seen at the Board of Trade, 73. Basinghall- 
street, London, E.C. 
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Lonpos County Corsar. —The Council have accepted the fol- 
lowing tenders :— 
A. ON. Coles (lowest. tender). reconstruction for electric traction of 
tramways from Highbury Station to Citv-road, £50,107. Is. 8d. (Four 
tenders received; highest £61,606. 12s. Chief engineers estimate 
£54,290. PSs. 9d.) 
John Mowlem & Co., reconstruction for electric traction of tramways 
from Catford to Southend (Catford) and. from. Chapel street to Nile- 
3s. Nl... (Five tenders received, from £253,049. 4s. dd. to 
£40.514. 125. 8d. Chief engineers estimate £42,500. 8s. 3d.) 
Newton Bros. (lowest tender), re-winding 20 motor-generators, 
£7,987. 10s. (Four tenders icr > highest £21,321. Chief officer's 
estimate £1 [.500.) 

The following tenders for 12 months! supply of tramway parts have 
also been accepted by Mid County Council :— 

British Westinghouse . Diek, Kerr & €», and Manchester Arma- 
ture Repair Co. (£143. 15s. ^ fannie and gene rator Spares ; British West- 
nevhouse Co. and Dick, Kerr & Co. (£21. 3s. 6d.) controller, cireuit- 
breaker and other switch, &c., details and a brake spares; Dyer 
& Young (£170. los. 7d.). Edwin Showell & Sons (£281. 15s.) and Tram- 
way Supplies ( Ltd.) (£216. 10s. 63.), contact fingers and parts, segments, 
&e.; Midland Electrie Wire Co. (Ltd.) (£220. 14s. 8d.), Liverpool Electric 
Cable Co. (£550). W. T. Glover & Co. (£312), Hoopers Telegraph & 
Indiarubber Works (£396) aid Saxonia Electrical Wire Co. (£73. Tos.) 
cables and wires ; British Insulated & Helsby Cables (£1.430), copper 
bonds; J. G. Ingram & Son (£612. 175. 5d.). North British Rubber Co. 
(£39. Is. 6d.) and India Rubber, Gutta Percha & Telegraph Works Co. 
(£16. 5s.), rubber goods: Ebonestos Mfg. Co. (£88. 4s. 3d.), Crystalate 
Mfg. Co. and British Westinghouse Co. (£59. 9s. 6d.), moulded insu- 
lators other than rubber; J. Burns (Ltd.) (£5. 8s.), Fredk. A. Hill & Co. 
(£11. 10s.) and Mosses & Mitchell (£18. 2s. 6d.), fibre articles: D. 
Javoslaw (£9. 4s. 6d.) and G. Schultz & Co. (£37), mica and micantte ; 
Bullers Ltd. (£2.223. 19s. 2d.), Doulton & Co. (£158. 63. 8d.) and Taylor. 
Tunniclitf & Co. (£158. 6s. Nd. ). insulators and porcelains ; Pinchin, 
Johnson & Co. (£337. 10s. for three vears), insulating varnishes; Anti- 
Attrition Metal Co. (€2.740. 4s. 2d.) machined bronze bearings; E. 
Showell & Sons (£16. 11s.), Estler Bros. (£120. 6s.), Anti- Attrition Metal 
Co, (£24. 153.). Player & Mitchell (£101. 1s. 6d.) and Davis & Timmins 
(£68. 145.). brass, gunmetal. &e.. articles; Wilkes Ltd. (£164. de Gd.), 
British Westinghouse Co. (£54. 15s.). Bavliss, Jones & Bayliss (£152 2 178.). 
E. H. Bentall & Co. (£26), Davis & ‘Timmins (£110. 34.). F. W. Cotte ill 
(£473. 7s. 3d.). L. Hervé (£7. 15s. 3d.), John Holrovd & Co. (£145. 7s.). 
Ibbotson Bros. & Co. (£34. 14s. 64.) and F. W. Rowlands & Co. (£92. 38.), 
iron. steel, &c., articles ; British Hele-Shaw Patent Clutch Co. (£200. 155.) 
J. Holroyd & Co. (£16. 45.) and F. W. Rowlands & Co., gear and pinion 
wheels, ratehets, &c. ; Male & Jordan (£36. Is. 4d.), Hurst, Nelson & Co. 
(£21. 93.), W oodall & Co. (£57. 4s. 6d.), Bav liss, Jones & Bavliss (£46. ]8s.), 
Chas. Burn (£250. 10s.), Wilkes Ltd. (£37. 10s.), East Ferrv- road Engi- 
neering Works (£31. 17s. 1d.), iron and steel forgings ; Lion Spring Co. 
(£5. l4s.), Geo. Salter & Co. (£15), Smith Bros. & Hill (£33. Os. 4d.), 
Joseph Steel & Sons (£57. 4s.) Tem pered Spring Co. (£13. 14s.), West 
Bromwich Spring Co. (£274. 14s. 6d.), springs; Carron Co. (£2,948. 63. 8d.), 
J. Crowley & Co. (£75. 9s. 6d.), H. Newton, Knights & Co. (£258. 15s.) 
and Thos. Summerson & Sons, mac hined iron castings ; Brightside 
Foundry & Engineering Co. and J. Williamson & Co., Bullers (Limited), 
Leys Malle able Castings Co. (£216.) and Brecknell, Munro & Rogers 
(£17. 12s.), iron castings ; ; Thos. Firth & Sons (£100. 4s. 6d.), National 
Steel Foundry (£237. 85.4, Samuel Peace & Sons, Edgar Allen. & Co. 
(£249. 13s. 6d.), F. W. Rowlands & Co. (£6), Hadfield's Steel Foundry Co. 
(£574. 2s. 6d.), and H. R. Marsden (£11, 16s. 3d.), steel castings. 


street, £42,120. 
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Traction Lamps.—Dundee Tramwa 


tungsten wire lamps for depot lighting, &c. 


East Ham.—Subject to the sanction of the L.G. Board, the Council 
have accepted the tender of Callender's Cable & Construction Co for 


feeder cable. 


The following tenders have also been accepted for annual supplies to 


the electric lighting and tram Ways department :— 
Pfeil & Co., bolts and nuts, iron, steel, &e, ; 


and various brushes. 


MARINE DIESEL ENGINES.—Messrs. Carels Frères (Associates of 
Consolidated Diesel Engine Manufecturers, Ltd.) heve received an 
order from the British Admiralty for two reversib'e D:esel marine 
engines of 1,500 B.H.P. each. These engines will be of the two-stroke 
open marine type, fitted with crossheads, «nd of Messrs. Carels’ 


latest design. 


LawP CowTRaACTS.—S;emens Brothers Dynamo Works have 
obtained & contract for the yearly supply of “ Wotan” drawn 
tungsten wire lemps to the Government of the Union of South 


Africa. 


WATER SOFTENER CoNTRACTS.— Messrs.. Lassen & Hjort inform 
us that during the past few weeks they have secured orders for their 
automatic water softeners, capable of dealing with 1,030,000 gallons 


per day, 


AYR.—The Corporation received 12 tenders for permanent way con- 
struction work of the Hawkhill tramways, and the lovest (that of 


Alex, Stark & Sons) has been accepted at £7,871. 10s, 


IsnIncrox.—The Guardians have accepted the tender of General 


Electric Co. for à supply of electrical fittings and sundries, 


CROYDON, —The Corporation received 26 tenders for boring artesian 
well at the electricit y works, and the lowest tender (that of Le Grand 


& Sutcliffe, at £214. 18s, 9d.) was accepted, 


EpiNBURGH.— The Corporation have “gain accepted the tender of 


the Bastian Meter Co. for the supply of 2J-ampere meters. 


CONDENSING | PLANT, — The Mirrlees Watson Co. have recently 
secured a repect order for a lorge surface condensing plant for Leeds 
Corporation electricit y works, cape ble of dealing with 130.0001b. stezm 
The plant will be connected to à turbo-alternator, for 


per hour, 
Which Messrs. Willans & Robinson have just received the order. 


The condenser of this installation is of a very special design to suit the 
conditions of dirty water obtained for condensing purposes from the 
mver Aire, This water contains a large amount of woollen material, 
which, along with mud, soon clogs up the ordinary type of condenser, 
Fhe condenser is designed so that all the tubes can be cleaned out whilst 
the plant is in Operation. The flow of the cooling water can be re versed 
Without interfering with the running of the plant. The condenser is of 
the vertical type design, having 24,800 sq. ft. cooling surface ; the total 


height is 28 ft., and it weighs 85 tons. 


SYDNEY (N.S.W. )—The City Council recent! y received the following 


tenders for supply of a motor-generator :— 


, Australian Metal Co. (accepted), £21,233, £20,563, £18,521] and £17,851; 
£ Dick, Kerr & Co., £23.495; W. Adams & Co., 
£27,861 and £26,589 ; Australian General Electric Co., £26,371, £24,158 
and £28,101; Haes & Egger, £23,650 ; Siemens Bros. Dynamo Works, 


Noves Bros, £23,310: 


$3450 ; Belliss & Morcom, £24,100 (exclusive of duty). 

For flame arc lam ps :— 

Union Electric Co. (arce) ted), £655. 14s, and £724. 13s. 9d. ; Australian 
Metal Co., £753; Falkiner Bell Patent Electric Co., £813. 9s. 6d. ; N. 
Cuthridge, £946, 2s, | 

For bitumen : W, G, Watson & Co., at £131. 5s. j 

For ampere meters: W. Q. Watson & Co., for 3, 5,10 and l5-ampere 
meters, 138. each, 25-ampere 19s. cach, and 90-ampere £l. 7s. each ; 
Australian General Electric Co., 100-ampere £1. 8s. 9d. each, 200-ampcre 
£2. 8x, each, and 300-ampere £2. 9s. cach. 

veney Council have also decided that meters required before deliveries 
can be made under the new contract be ordered from the late contractors 
as follows, provided they are willing to supply at their late contract rates : 
13); rom Ferranti Ltd., 200 10-ampere, 240 v., 25 100-ampere and 25 
8m “pere meters; A.C. from Australian General Electric Co., 500 5. 
n d 240 V., 100 10-ampere, 100 25-amp re, 50 100-amperc, and 25 
ile der meters. (Total estimated cost £1,345). The Council have 
breech e that 5 milesof 7/14 and 5 miles of 7/16 h.d. bare copper cable 
Cables vad extensions be obtained from the British Insulated & Helsby 
7M e an increased rate on their contract price of 1}d. per lb. for 
ids. ub Hid. per Ib. for 7/16 cable, making a total of £295. 14s., 
bv Baboi additional boilers at the power house, now being supplied 

Rees : ck ilcox under contract, be supplied by them with their 
to the; Pe of grate for mechanical stokers, at a cost of £600, in addition 
€ contract amount of £28,640, 
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ys Committee have placed 
an order for the supply of traction " Tantalum " lamps for the 
cnsuing 12 months with Siemens Bros. Dynamo Works, who have 
also obtained a renewel of the contract for the supply of traction 
type " Tantalum " lamps to the County Borough of Croydon for the 
ensuing 12 months, together with the supply of ** Wotan " drawn 


Prvke & Palmer, cotter 

pins, files, rivets, screws, washers, belting, oil feeders, band Saws, shovels, 

solder, steel wire, &c. ; Docker Bros., paints; M. G. Davis & Co., paint 
kd 
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MELBOURNE ( VICTORIA ).—Messrz. Willans & Robinso 


n recently 
received an order from Melbourne City Council for two standard 
impulse reaction-type turl j 1es, coupled to 4,400 kw, Siemens alters 
nators, for the Spencer-street power house, 


Government Contracts.—Contracts have been placed with the 


following firms by the British Government departments during 
March :— 

Admiralty.—Chloride Electrical Storage Co., Craigpark Electric Cable 
Co. and F. Darton & Co., miscellaneous articles ; British Insulated & 
Helsby Cables, Chad burn's (Ship) Telegraph Co., Clarke, Chapman & Co., 
Hawkers (Ltd.). W. MeGeoch & Co, E. F, May (Ltd.), Plaver & Mitchell 
and Spagnoletti (Ltd.). distribution boxes, i 

India Office. —Pritchetts & Gold, accumulators : Siemens Bros. & Co., 
boxes ; Bolton & Sons and Hooper's Telegraph & India Rubber Works, 
cables; Tudor Accumulator Co., cells ; Lancashire Dynamo & Moter 
Co., motors, 

War Office.—]J. H. Holmes & Co., dynamos. 

General Post Office. — Automatic Telephone Mfg. Co., telephone ap. 
paratus ; Siemens Bros, & Co., telegraph cable and dry cells; British 
Insulated & Helsby Cables, telephone cables and apparatus ; and W. T, 
Henley's Telegraph Works Co., telephone cables; Albion Clay Co., 
stoneware ducts ; Westminster Engincering Co., power plant and wiring 
for Niton wireless station; Western Electric Co., equipment of East 
(London) Telephone ;Xchange and conversion of City (London) Exchange 
to keyless working; Peel-Conner Telephone Works, telephone apparatus 
and equipment for New Victoria (London) and Kilmarnock Exchanges, 

Crown Agents. for the Colonies.—British Insulated & Helsby Cables, 
underground tele phone cable + Siemens Bros. & Co., poles, &c. 

Commonwealth Contracts. The following tenders have heen 
accepted by the Australian Government. Departments :— 

Postmaster-Gencral’s Dept., Melbourne.— Boehme. & Owen, 300 coin 
attachments, £375. 

Postmaster-General’s Dept., Sydney.—Jas. Paton & ( 0., 220 translators 
(duplex, with five terminals), 9s. 9d. each. 

Postmaster-Generals Dept.. Perth. —Mills & Co.. carthenware conduits, 
schedule rates ; Western Electric Co., telegraph and telephone materia], 
schedule rates ; Imperial Electric & Engineering Co., common telephone 
batteries, &c., schedule rates; J. Bartram & Sons, telephone material, 
schedule rates; India Rubber, Gutta-Percha & Telegraph Works Co., 
telephone and telegraph material, schedule rates; British Insulated & 
Helsby Cables, condensers, binders, tapes, schedule rates ; Lawrence & 
Hanson Electrical Co.. telephone material. schedule rates ; Brown Bros., 
10,000 fuses in glass tube, liid. cach; Siemens Bros. Dynamo Works, 
telephone material. schedule (191, 197, 200) rates; British General 
Electric Co., 25 supervisory relays, 6s, 6d. each ; 2,000 mica separators, 
3s. per 100 ; W.T. Henley^s Telegraph Words Co., paper-insulated lead. 
covered cable, schedule (194 and 202) rates ; Malloch Bros., telephone 
material, schedule (195, 202, 203, 204, 205 and 231) rates; Armorduct 
Mfg. Co., cables, schedule (195 and 202) rates; Walsall Electrical Co., 
ammeters, &c., schedule (197) rates; Reid Bros., 25 lightning arresters, 
98. Id. each; 75 ditto, 3s. each: 10 Morse kevs, 18s. cach; 150 plugs, 
Is. 3d. each ; 15 relays, £3. I8. each ; 12 rheostats, £3. 15s. each ; Noves 
Bros., 25 miles wire, £9, 12s. per mile ; 20 miles ditto, £8. 2s, 6d. per mile ; 
Gibbs, Bright & Co., 12 tons bronze wire, £109. 10s, perton; 10 tons copper 
ditto, £97 per ton ; 35 tons ditto, £07. 4s, per ton ; F. B. Cook, 4,000 
jointing sleeves, £3. 13s. 21d. per 1,000; Richard Johnson, Clapham & 
Morris, 15 tons g.i. wire, £13. Ls. per ton ; 40 tons copper ditto £96.3s. 6d. 
per ton; 10 tons ditto, £96. 35. 6d. per ton; 10 tons ditto, £96. 3s. 6d. 
per ton; 2 tons ditto, £96. 3s. td. per ton; T. Zwieker & Co., 70.000 
insulators, 5,*7.d. each ; 60,000 ditto, 27d. each ; Stewarts & Llovds, 
400 g.i. bell-mouth fittings, Is. 8d. each ; 600 ditto, llłd. each; 200 
g.i. pipes, 5s. each ; 300 ditto, 2s. each; 400 g.i. bends, 113d. each ; 
600 ditto, 4d. each ; General Electrie Engincering Co., 1 bridge-megger, 
£28. 10s.; 1 cement tester, £33; 2 dvnamometers, £3. 10s. each; 1 
tortion testing machine, £17; R. W. Paul. 1 galvanometer, £5; 1 ditto, 
£13. 8; 1 reversing and discharge key, £4. 10s. 6d.; ] short-circuit 
ditto, £3. ; 2 bridge ditto, £2. Js. cach; l universal shunt, £3. 58. ; 
l slide wire in case, £7. 5s.; l test set in wood case, £10 ; 1 voltmeter, 
£5. 15s. ; Leslie & Co., 2 micrometers, £1. 7s. 6d. each: H. Rowe & Co., 
6 voltmeters, £5. 8s. each; G. Braulik, 2 tons sal-ammoniac crvstalx, 
£33. 10s. per ton; Bullers Limited, 5,000 c.i. brackets, 102d. cach; 
9,000 clamps, 63d. cach; 2,500 rods, 4s. lid. cach; 5,000 insulators, 
ls. 31d. each. l 

N. S. W. Publie Works Dept.—J. EF. O’Toole, Carrick three-motor 
electric overhead travelling crane for Uhr’s Point Workshops, £566 ; 
Australian General Electric Co., electric installation at Uhr'a Point 
Power Station, £1,000. 

Victorian Railway Commissioners. —The followin g contracts have been 
let for plant and rolling stock in connection with the electrification of 
the suburban railways: Babcock & Wilcox, stcel work for power station 
buildings and sheeting of roof, and complete equipment for one boiler 
house, £258,220 ; C. A. Parsons & Co., four 10,000 kw. turbo-alternatora 
and transformers, £122,235 ; General Electric Co. (New York), electrical 
equipment for 400 motor and 400 trailer coaches, £678,180. The Com. 
missioners undertake to order sub-station equipment from Siemens’ 
Dynamo Works within one year to the extent of 60,000 kw. at an esti- 
mated cost of £168,000. The Commissioners also hold options, operative 
for two years, under these contracts, fur two additional generating sets 
for the second boiler house, 15,000 kw. of 8ub-station-plant, and car 
equipment for 100 motor and 50 trailer coaches, which form-the balance 
of the scheme as provided for in the report submitted by Mr. Merz, 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The fellowtvg abstract from some of the specifications recently published have been 
specially compiled hy Messrs. Mewpuen, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72. Chancery-lane, London, W.C. 

Wherever the date applied for differs from the date on which the application was lodged 
al the Patent Ojice the former (s given in brackets after the title. 


1911 SPECIFICATION. 
28.858 B.T.-H.C’. & Wenmere, Electricaldistribution systems (Addition to 11.979 08.) 


1912 SPECIFICATIONS. 
4,995 Crompton & Co.. MACFASLASsE & Burak. Control of electric motors for elec- 
trically-oper ited driving systems. (i3 5 12) 
6,999 Donner. M thod of and apparatus for utiLsine transformed and primary 
Currents. 
7.04 B. T-H. C... (General Electric Co.) 
7,109 MELLINGER. Teler Lone syst=ms. 

His for its obiect the provision of means for lmit/ne the leneth of conversation 
between two subscribers. Itos adapted to commence? ortratine when the called 
subser ber throws hs tal¥ing sot into circu t. [n an automatic excharnes system 
th connection is automatically released in the event of the sulsc bers nct hare ne 
un ther roc syerz with n a certain t me. and in a manual exchange system siaals 
are given to the operators atthe exr.ration of a determined interval. 

7.317 James & Suite. E'sctric il apparatus for protecting the hulls of ships and other 
cukmereed structures from barnacles and ather terms of aquatic hfe. 
7.370 Sig. gY, Electricilly-onerated automatic piano ard ike players. 
7.375 Sunpercaup & PiLLINGER. Electric and automat c control ot engines. dynamos 
and batteries. «Addition to 29.944 29.) 
7.482 Geisspise®. Telephone apparatus. 

R-lates to improvements in telephone repeaters or relays and is aimed to prevent 
the distortion of sounds dus to tie effects of resonance waer ty d.ttorently p. teh sd 
tenes are reproduced with different dorres of loudness, [t consists in suspend ng 
the v.Eratine cyst m on two sim lar orpositely actine supports, the tensor. of which 
cin 55 so adjusted that the natural trequency of the vratit system is turher than 
the revion of resonance of all the vowel sounds te be repeated. 

7.577 Axt-Ges. Be ws. Bovests ET Cte. Brush boliss for dynamo-leztric 
machinery. (ec Th) 

7.8.35 Weitte & Lascrev. Acpiratus for electrically recordine the amcunt of coal 
surpled to steam goneraters, 

8611 B T-H.C» (General Elsctr.2 Co) Electric motercontrol systems. 

84387 KENNEDY & British Arc WettdNsao C . Weldon. 

10 765 CLARK. Corruwated secondary battery box. 

11.578 Laces. Telephones. 

11.6205 Porr. Telepraph apparatus. 

13171] HE BURN. Socurine electricalcontact with. and continuity of, the wira armour- 
inp on electric cablis where the calles are jo.ned together or whore they are 
connected tout raratus. 

13.375 B. T-H. C^. (General Electric Co.) Electrodes for arc lamps. 

Has particular reference to a tigate chs trod: of the norccorzum nz typa. In 
order to prevent the formation of oxide which occurs in corper ebctroejss of this type 
at meh temp ratures, an alloy of cop; cr and aluminum .5 used. the comros tion 
preferred reing 92 ror cont. coprer and 5 per ecnt. alimauum. 


Rel iyz for electr.c control systems. 


15.638 W. &rMANN,— Electr callz-dr. ven til. ng machines, 
16.229 Kits; & H «7 N. Electr zalsw.tehes. (01 7 11.) l l 
16.827 Th ears $. (Ges, fue Disbtlese Teburathus) M-thod for rredueine electric 


osc.llat,ons cr alternating cu Tents. l 
Hastert cbienta method of tredacing el«ctricoscillatiens cr alternating currents 
in which an auxiliary dizchureestartiny arrangament is used tor bri fying over tne 
worKite spark eap conta netin acon dersercireu.t fot enat line low workine voltae to 
L:emntioysd and pure rete: to bz obtained in tran mutters w.th quenched spark exctr 
tation, The capacity of the aux bary circuit is made smaller than that er th» con: 
danser circi t. whale the trequency is biwher than that ot tlie condenser C rcu. t. With 
this arraneement the" ienition " enerey may b+ breuest toà valu: amcur.t.ng to only 
a traction of the working encrey. as the ereat capac ty of the working cacuit is not 
involved in th» ienition oporaticn, and the entire iecition en?rey is cone ntrated on 
the bride ne over of the wording spark yap. 
149963 Sou. Electric blast ne deton tors. 021 7 11) l 
18.992 WinTscH. Contact box for connectine electric motors and the lke to the mains. 
29.13 Motrett& Re saer Elxtricmotorestarters, controllers and th: like. 
235922 " Mit KAN  MASCHINENFAURIKS ÅKT. Gg s. Ei-ctromaensctizclutebss. 129 10 EN 
21.519 Tasso. Automatic thermic cut-out for slectric bebting ard povor-transmacion 
eircuits, 
5.101 Baner. Hirh-tension el-^trom-t^rs. 
25396 Stevens Ba s. & C... (Siemens & Hibke Akt-Oes). Eloctromoenot perforation 
of strips on accordance? with the depresion of the keys of a k-yuoard for tele- 
prachic or hike LUTpCs*s. 
1913 Seg^IFICATICNS, 
25929 GRISSINGER. Telephone renzater circuits, (Divided application on 7.492 12. 
arch 274 
2.931 E Telephone Enos. (Div.ded appheition on 7,482 12. March 273 
3597 Guissincer. Telerhone receivers, (Divided application on 7,482 12. March 27.) 
3.782 GsiSsSINGER. Telephone sub-station circuits. (Divided appleation on 7.482 12. 
March 27.) 


APPLICATIONS FOR PATENTS. 


Norg.— The undermentioned Applications (except those marked *) are not open to 
public inspection until aner acceptance of Complete Specifications. Those marked * are 
open fo inspection 12 months after the date attached to them. if they have not been pub ished 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Spect cation accompanies application an asterisk ts affixed, 


March 1, 1913. 

5.200 TicuE. Overhead syst ms of driving electrical vehicles. 
5.209 Futter. Electric incandescent liebtg* 
5.213 SoutTH METROPCLITAN Gas Co. & CHANDLER, Arc lamps. : 
5.228 Lupers. Pendants or the like, more particularly pendants for electric lamps. 
5.242 Sr. HELENs CanLE ayp Rveser Co. & Evans. Insulat ng-eloves. . 
5.249 Automatic TELErHONE Mrs. Co. (Automatic Electric Co., U.S.) Electrical 

imtulse transmitting devicts.* Y: l ] 
5.250 Marks. (Submarine Wireless Co.. U.S) Submarine signalling apparatus. 
5.253 LONDON ELECTRICAL TRADING Co., BASTIAN & ALMOND. Electric heating appa- 


M Ma D) Electrically heated tus.* 
2 s. (Landers, Frary & Clark. U.S.) ectrically heated apparatus.* — 
20 Lee (Union Switch and Signal Co., U.S.) Apparatus for electrically 
controlling a group of railway switches or signals.” 
5306 B.T-H.Co. (G.E. Co.. U.S.) Fluid flow meters, ~ 
5.307 Hanocock. Dykes & DurpELL. Electrical resonance apparatus. (Divided 
application on 6.716 12. 193) | i 
5321 Ycvso. Actuating devices for circuit closures. 129 3 12. U.S.) A 
5337 Hutt & Hutt. Suspension device for outboard motor. (18.4,12. Sweden.) 
5352 ScLpAzENCow. Electromanrnetically controlled perforating apparatus. (Addi- 
p tion to 14,658 11. 16 3 12. Franc?)* f 
5.365 Scuuck. lenition apparatus. (5 3:12, Germany.) 
March 4. 1913. T" 
5407 Mackay, DARLING & CRISDLAY. Switcheear for overhead runways and the like. 
5411 B.T.-H. Co. & SHuTTLEWoRTH. Regulation of dynamo-electric machines, 


5,421 OaTwAY. Electrical signal transmitters, 


5.426 
5.443 
5.458 
5, 163 


> B.T.-H. Co. G.E. Co., US) 


> Pc LLAK, 


Cewrper-Cores. Construction of lamps. 

B.T-H.Co. (G.E. Co.. V.S) Vapour electric devices. 

HorkiNs.. Telephone recsivine ar paratus. 

Avon & Harrison. Electrically-operated winding gear for clecks and the like. 


March 5. 1913. 


Tompson. (Ateli-rs de Constructions Electrigues de Charleroi, Belgium.) 
Starting groups of electrical machines. (Addition to 7,135 12.)* 

Riinos. Arc lamps. 

B w& Wiikins >. Ant-vi^ration su^ports for incandescent electric lamps. 

B T.-H. Co. (AEG. Germany.) Electric fuse pluss. 


ALLGEMEINE ErgkTRKI1ATS Ges. Continuous-current reducing brake con- 
nection. (5 3 12, Germany.)® 

B scH. Distributor for electric ienition in internal-comlt usticn eneines. (Addition 
to 9,840 11. 124 12. C?rminy?* 

Daws N & Buckram. El ctre sicsalline systems. 

Grater. Contscl or sctu«t on of clocks and other indicating and recording 
mahan sm by wireless or ether waves. ® : 

KervreeinG. Electric storage system. (Divided) apphcation on 3,794 12, 
Seb. 22S dt Ss 

B. T^RD. Automatic electric cwitthes, (6 3 12, Deinmare* 
cuno. Methods of detectine tueh-frequency ose llations, 


March 6. 1913. 

eet Pack or devic* for supporting pires or tubes. el ctric cables. and 
the like. 

PrHittirs & PHitiirs. Emeresncy mapnetic and spring cut-off device, 

CHItman, DEANE & Barton. Devic: tor ind. citing failure of an electric lamp. 

P*sEgscE, Electrical swns for advert.sine purposes. 

Mastin. Connectine-rod arraneement for starred motors. (7 3 12, Franc»)? 

BetzisH L. M. Evisc s ME; C&R Gers. Electrical annunciators.® 

Martin & Nixey. Electrical advertis rip siens, devices or the lke. 

Woop, Secondary batter es or accumulators. 

E: EC TR- MECHANISCHE INO StRIE G¥.B.H. Electric pocket lamp with compass. 
(22 11 12. Germany. o° 

Grana & Riczgis.. Electricalorder-transmittine systems and the like.’ 

Westesn EircrRIC C... (Western Electric Co., U.S’ Machine telephone switch- 
ing systems. 

Wegs:ss8N Eigeo7RIC C (Western Electric Co.. Bele'um.) Telephone exchane: 
evetems ° 


Ck&RI2HT N. Protective devices for electric c.rcu.ts. (275 12,US)° 


March 7. 1913. 


N sru. Electro meters. 
Noeta & Ross. Alt rratine-currant electric moters. 
B. T.-H. Co. (AEG. Germiny.) Electric rewisterne devices. 


Dynamo-electric Maccines. 
March 8. 1913. 
Swinney. Brush and sparking plug cleaner. 
Morktis N. Crouwt controller. «15 1 13. U.S.1% 
MaxwetL. Teltrhon rec-.ver suprorts.® 
S-gEL;Es & Repesi. Teleerat h.c transmitters. 
Tayi 8. S atson & C x-WatkEg.. Volta revulition of alt-rnating-current 
Cte. 
March 10, 1913. 
ELECTRIC & ORDNANCE Access RIES C. & HOWELL. 
Fries. K^tigr AkT--Ogs. 
(22 4 12. Germiry.i® 
SIEMENS SoHUCKERSTWERKE GMBH. Electrical soc'z ts. (20 J 12, Gormany.i* 
Newton & Newton Bros. Electrical machines. 
TAss;EN, Electric mavnetic eenerator for 3:lf heating and vehicles. 
Hakes & Her en. Setpoatfortely hone rant rs or books. 
M Kexsa. (Crnanles Kinesley Fankbarsoer, US) T oleeraphonos.® 
B.T-H. C». (G.E. Co.. US.) Systems ot electrical distribution. 
March 11. 1913. 


Kervin & James Wuits, Frere & RENFREW. 
Hs::gv & D vis. Doubl -deck cars. 


El:ctric fuse holders. 
Ejectrical alarm sienalline apparatus for ordnane:. 


M iea-tic compasses. 
1230 12. USI?’ 


Hr 3 El:ctric lamp electrode holders. (Divided application on 15,927 12. 
8 m 
2? Pert. Electrical water purifiers. 


Axt.-Ges Brown, B vert & Cig. (18 3 12, Germany )*° 

W sr. Inbecitune time Ey «lectreabimpuls:. 2 

Savi N. Tivht ind ravers:ble case for electric accumulators or ccls. (13 12, 
Franc» 


Electrical conductors. 


March 12. 1913. 

Automatic electric alarm for railwavs. 

Interrurters for electric circu.tz, (20 3 12, G-rmanv.)® 

Scott. Startiry the arcs of electric furnaces. 

ZS^H^7KE. Electre incandesezncs lamps. 

GsuuEBFER;. Elsctric tusas.® T 

SIEMEN3-S-H 'oKESTWiRKE C.M.B.H. Protecting devices for electric circuits. 
(12 312. Germany o®* 

Penpixen & Goupr iP, Automatically breakine and making electric contacts 
or the Lk2 at a cr2determined moment. 

Soc. AN ON, LE CARBONE. Electrical connections. 


GARTPIDE, 


(2 12 12. Frane>.)® 


ALLARD. Eloctric train sienatling and controll:ne syst»ms.* 
l March 13, 1913. 
VasvEgL. Electricallv-heated flat irons. 
VARVEL. Instantaneous electrically operated water heaters. 
Swan. Rheostats for controlling electric motors and the like. 


Hepason, Electrical candle fittings. 

McLean. Electric lamp-holders and the lik». 

B.T-H. C» (Compagnie Francaise Thomson-Hou:tos, Francs) Regulation 
of dynamo-electric machines. 

B.T-H. C. (G.E. Co., U.S) M'tàl foun line. T" 

Jensen. Telserarh and other signalling and the lik»? apparatuses. (Divided 
application on 18,985 12. Aug. 19.)* 


March 14. 1915. 

WetsH. Combined ears or clips and anchors for electric trolley wir.5 for tram- 
ways and the like. 

Kraus & Orren. Electrostatic separatois. 

GiLES. Livhtnine arresters.* 

KENNEDY & Turner. Telephone exchang? syst2ms. 

MiLLEP. Construction of rheostat. 

B.T-H.Co. (C.E. Co.. U.S.) Electric transformers. 

B.T.-H. Co. (G.E. Co., U.S.) Centrifue il compressors. T! 

LILIENFELD. Manufacture of plastic and elastic compositions. artificial filam 
film: coatings and the like products. (19 2 13, Austria)? 

Du Proc2ss of and apparatus for separating ores and metals by mean 
electricity.* 

Wo LF. Portabl» electric safety lamps.* M 1) 

TAvLoR. Changing the frequency of alternating currents, (Addition to 8,853 11. 


March 15, 1913. , 
Dovtton & Morris. Operating upon earthenware, chiefy in the production 
of electric insulators and the like. 
SuirH & McQuaker. Guards for tramway cars and other vehicles. 
NAYLOR & CHLORIDE EtgcrRICAL SroRAGE Co. Secondary batteries. 
Parsons. Hirh-frequoncy alternators. , 
Heap & CHLORIDE Et&crRICAL SroRAGE Co. Secondary electric batteries. 


(14 3 12, Germany.)* 


ants, 
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BETULANDER. S:l-ctors especially for use with automatic telephone exchang 5- 


(22 3 12, Sweden.)* 
SaHuLKA. Transmitters for use in wireless.telegraphy. 
MaRELLI. Osc.latingfans, (Aidition to 11,262 12. 


(26/3712. Austria.)* 
16.3 12, Italy.)* 
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COMPANIES' MEETINGS AND REPORTS. 


— ll ÀMÀ 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)- —l'he directors! report for 
the vear ended. March 31 states that three quarterly interim dividends of 
15s. per cent, on the ordinary stock, and £1. 10s. per cent. on the pre- 
ferred stock were paid on May Fl, Aug. l and. Nov. ].. 1912, absorbing 
£157,500, and the directors on Feb. ] last paid the final dividend for the 
vearending Dec. 31, 1912. amounting to £l. 10s. per cent. on the ordinary, 
preferred and deferred stock. These payments absorbed £262,500, being 
the rent paid by the Western Union Telegraph Co, for the vear, equal to 
3} percent, on the ordinary stock, 6 per cent. on the preferred stock 
and HL per cent. on the deferred stock. The balance at credit of revenue 
account includes £1,621. 2s. 6d. bank interest, &c., received during the 
vear and now amounts to £67,246. 2s. 6d. The present articles of 
avociation are quite ob-olete and new ones have been prepared. he 
new ardeles will be submitted at the. extraordinary general meeting, 
which will be held immediately after the close of the annual meeting, 

CONSTANTINOPLE TELEPHONE CO.- The directors? first annual report 
(for the vear ended Dec. 31. 1912) states that unfortunately the inception 
of the company corresponded with the outbreak of the war between 
Turkey and Htalv, and for the whole period the general conditions have 
been so disturbed as to militate considerably against the progress of the con- 
struction of the company’s plant. Considering these difficulties; satisfactory 
progress has been made, alihough the date of the opening of the service will 
be later than that originally planned. Intimatton has been given to the 
Turkish Government from time to time as the various interruptions of work 
occurred, due to causes beyond the company’s contio, The company 
has been particularly fortunate in securing the services of Mr. F. Douglas 
Watson as its general manager. His experience of telephone working is 
wide, and he is proving an invaluable officer to the company. The com- 
pany has also secured the services of an engineer whose experience of 
telephone work was gained with the National Telephone Co., and has 
appointed a chief electrician, a contract manager, a chief accountant and 
other technical officers, The company has purchased sites for the three 
large exchange buildings at Stamboul, Pera and Kadikeuy, and at the 
end of August last contracts for the buildings were placed. Good. pro- 
gress has been made with the buildings and it is hoped that shorily the 
Installation of the exchange equipments will be begun by the Western 
Electric Co. and the French Thomson- Houston. Co. who are jointly 
responsible for this work. In the early part of 1912 the company made a 
contract with the British Insulated & Helsby Cables for building under- 
ground conduits and pole routes, and supplying and laving the necessary 
cables, and notwithstanding the various delays which have occurred from 
time to time, chiefly owing to the war, a large pordon of this work has 
been completed. On Dee. 31, 1912, there were constructed 84 km. of 
underground duct and 17 km. of pole route; 18 km. of cable had also 
been installed containing 3,000 km. of circuit. Karly in 1912 the general 
manager organised a contract department for securing subscribers, and 
In spite of the disturbed. business conditions at Constantinople orders 
had been obiained on Dec, 31, 1912, for 2.999 stations. The number of 
orders secured exceeds the original expectations of the directors as to 
the development to that date, and as the work of securing new orders still 
proceeds at a satisfactory rate; having regard to the existing conditions, 
Ut eonfident]y anticipated that the business of the company will be sub- 
stantially in advance of preconceived ideas. The directors have pleasure 
m oreporüng that friendly relations have been maintained with the 
Purkish Government and with the municipal officials, all of whom have 
-operated with the management and stall in their efforts to get the 
telephone System working with as little delav as possible. In the view 
of the directors the prospects are exceedingly favourable, and there is in 
their mind little doubt that owing to the peculiar circumstances of Con. 
TUUS the telephone service when once started will develop rapidly. 
jue oe p to undertake the work should the Turkish 
a M i $ t fee Aish telephone systems in other towns through 
M RACE prise, the and propose to ask for powers for obtaining and 

ng telephone concessions in other parts of the Ottoman Empire. 

can aoe EE LIGE TING CO. (LTD.)—The receipis 
£55,503 jus " kr to E M Gl. and the expenses to 
TEMAS iti e ^ P £21,980. JF. id. Adding balance brought 
the omens Eu E and DUMiCunE interest on debentures (£4,600) 
for the half. year] livid E n Of this amount £6,163. 10s. was paid 
olan, 6s o A b son the 5 per eent. cumulative preference 
£150. In. io M ded to reserve for depreciation and renewals, 
heat (8. Md, written off, and the directors recommend that £3,450 
M A ü perc dividend on the ordinary shares, leav- 
arin E : de PLC. forward. The lighting and power busi- 
kineconchudod du s SMS jprigness, agreements for 140 connections 
üt a total gain gf 935 E past vear. ! Phe additional connections re pre- 
ao kwa against 462 kw. in H911. The total lighting 

The revenue is still 


arare Eis in esent 181 | 
tional consy a the extended use of metal filament lamps, bnt addi- 
mers have been obtained as the result of their introduction 

Ir economy, and the excellent light given. The traftic 


wing to the 
Teceipts show à i : : 
l w a decrease of £827, mainlv attributable to the wet summer 
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of last year. The early closing of the shops on Wednesdays has also 
resulted in loss of revenue both in lighting and traffic receipts. The ex- 
penses were very heavy (£2.270 in excess of previous veer), the increase 
being mainly due to the enhanced price of coal and heavier maintenance 
charges for lighting and power cables. "Ihe capital expenditure during 
the vear has been mainly expended on house services, cables and. public 
lighting, 


DEUTSCH-ATLANTISCHE TELEGRAPHENSCHAFT. — the directors’ report 
for the past vear states that the net. profit was M.2,705.08]. (compared 
With M.2.820,400. in. previous vear) and the total amount for disposal, 
including amount brought forward from previous vear, was M.3.326, 115 
(against M.3,324,912). which has been disposed of as follows: Reserve 
fund M. 139.799, special reserve and repairs fund M.600,000, insurance 
fund M.50,000, pension and. benevolent fund. M.75.000, dividend (71 
per eent, as in TED and 1910) M.TSOO,Q00, fees, &e for directors 
and officials M. LI f.665, carry forward M.546.630. i 

The Atlantic traffie inereased, while the Vigo cable tratie increased in 
one direction and slightly decreased in the other. One of ihe company’s 
Ailanite cables and the Vigo eable were broken during the vear, but 
quickly repaired. by the es. 7 Grossherzog von Oldenbourg.” The 
veneralequipment of ships with wireless telegraph apparatus has, through 
the coast stations, brought the company an increase of business, 


DIRECT UNITED STATES CABLE CO. (LTD.)—The report of the 
directors for the vear ended. Mareh 31 states that the reserve fund 
account shows a balance of £187.473.. 17s. 5d.. compared with 
£200,128. 9s, Sd. at March 31, 1912. a decrease of £21,654. 12s. 3d.. which 
is accounted for by expenditure in connection with the repair of the 
main cable in mid-Atlantic in June, 1912. The directors regret that the 
main cable has been again interrupted in deep water in mid- Atlantic. 
The cable ship Dacia ^ has recently left London for the postition, and 
will at once proceed with the repair. Three quarterly interim dividends 
of 2s. cach per share (less tax), amounting to £34.30]. 3s.. have been 
declared and. paid during the vear, and a final dividend of 2s. per share 
(less tax) is now proposed, making a total distribution of 4 per eent. for 
the vear. After providing a further £10,000 as provision for depreciaiion 
of investments, the balance of revenue (£20,104. 48, 5d.) is transferred 
to reserve fund. account. 


ELECTROLYTIC ALKALI CO. (LTD.)— M an extraordinary meeting on 
the 17th inst. it was resolved to wind up the company voluntarily. "The 
chairman (Col, W. Lee Pilkinst n) said his reason for moving the resolu- 
tion to wind up was that the existing plant for generating power was out 
of date and very costly. [fit were replaced by modern plant the company 
could carry on business and make substantial protits, but unless it were 
replaced the Board could sce no other prospect than that the business 
would be carried on at a loss, mereasmig as the power plant furcher 
declined in effigency. The Hargreaves- Bird. process had run well. and 
the Board were convinced that it was a sound and valuable one. What- 
ever difliculties the company had encountered had not been due to that 
process, but to the difficuliv in establishing an economical method of 
producing power. lt was impossible to raise the money necessary for che 
new generating plant either by borrowing or by issuing further capital. 
They had had a valuation made of the company’s assets, which showed 
that the value of the undertaking as a going concern (ealeulaiine the 
generating. plant at break-up or auction. prices) was £235,000, The 
liabilities did not exceed £90,000. Until a modern power plant had been 
installed they could hold out no prospects of the company eaminga profit. 
Mr. W. H. Alexander was appointed liquidator, withacommittee of three, 


INDO-EUROPEAN TELEGRAPH CO. (LTD.)— l'he directors’ re port for the 
vear ended. Dee, 31 states that the negotiations with the. Postmaster- 
General and with the Imperial German Telegraph Administration, pre- 
viously referred to, are now far advanced. ‘The agreements with those 
Administrations, when concluded, will place at the disposalof the company 
the much-edesired additional cross-Channel cable wire, and will at the 
same time embody an extension of the working agreement with the Post- 
master-General. The Company s new cable wire will be connected with 
a new land wire throughout the whole length of the Company's system. 
which willshortly be completed. "Phe Imperial Russian Government have 
informed the Company that. in view of the fact that the Company's pre- 
sent concession from that Government does not expire unti] 1925, nego- 
tiations for an extension €f the same should be deferred for the present. 
Having regard to the ever-inereasing importance of radio-relegraphy, the 
directors have, in virtue of the extension of the company’s powers under 
the revised memorandum and articles of association, acquired a controlling 
interest in the Galletti wireless system. a new and independent system 
of much promise. Important experiments to establish its valne are now 
in progress, and the necessary funds for this and for the acquisition of the 
controlling interest above referred to have been provided by the company. 
The sum thus provided is represented by the holding of £32,200 of the 
capital of Gallettis Wireless Telegraph and Telephone Co, (Ltd. ) (a com- 
pany formed and controlled. by this company). which stands in the 
balance sheet at its par value of £32,200. In. view, however, of the 
risks which must aitend the development of an entirely new system the 
directors propose to make provision out of the vear's profits for the whole 
sum of £32,200 represented by this investment, / As a result ofthe recent 
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extension of the concessions from the Russian and Turkish Governments 
for the working of the Black Sea cable (Odessa- Constantinople) the half- 
interest held in that cable by this company (which stood in the balance- 
sheet at £25,000) is now directly vested in this company, which assumes 
responsibility for half the working and maintenance expenses. The 
company having taken over in respect of its half ownership of the cable 
ts shareof the already existing reserve fund for maintenance, the directors 
are enabled to constitute a Black Sea Cable maintenance fund to the 
amount of £15,000. 

The company’s revenue from message account and other sources 
amounts to £183,401. 5s., compared with £172,427. Is. 1d. for 1911, an 
increase of £10,984. 3s. lld. The expenses are, on commercial and 
general account £58,819. 14s. and on maintenance account £32,154. 135.2d.. 
making a total of £90,974. 7s. 2d., against £86,086. 18s. 4d. for 1911. an 
increase of £4,887. 8s. 10d. — The revenue account, therefore, shows a 
balance of £92,436. 17s. 10d.. and after deduction of income tax paid is 
reduced to £87,024. 5s. 3d., making with balance brought forward 
(£13.143. 135. Id.) atotal of £99,167. Iss. kd. Deducting £10,812. 15s. 3d., 
provided for depreciation of securities to date and interim dividend of 
£10,625 already paid, there remains £77.730. 3s. Id. The directors now 
propose to declare a dividend for the six months ended. Dec. 13. 1912. 
of 17s. 6d. per share (making, with the interim dividend already paid, 
6 per cent. for the year) and a bonus of 20s, per share, tax free. They 
propose further to make the provision of £32.200 in connection with the 
Galletti purchase and experiments above referred to, carrying forward 
£13,655. 3s. 1d. They also propose to make a special distribution to the 
shareholders of £12,750. equivalent to 15s. per share, out of interest upon 
certain investments and advance accounts. "This distribution also will be 
tax free. The directors regret to record the death of Mr. Ludwig Del- 
brück and the retirement through ill-health of Mr. Geo. Plate. 


ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)— l'he accounts for 1912 
show that, with £23,715. 6s. brought forward, and after deducting the 
interim dividends of 3 per cent. on the preference and ordinary shares, 
and making the necessary provision for redemption of debenture stock, 
and other charges, the amount to be dealt with is £57.053. 17s. 4d. The 
directors recommend payment of a final dividend of 3 per cent. (less 
tax) for the vear ended Dec. 31. last, on the preference shares and of 
7 per cent. (tax free) on the ordinary shares (making 10 per cent. for the 
year), to transfer £5,000 to reserve and £2,000 to staff pension fund, 
leaving £36,001. 19s. 2d. to be carried forward. All the company's 
exchanges, together with those of the affiliated companies, continue to 
show improved revenues. The Bombay Telephone Co. has further 
increased its dividend from 9 to 10 per cent., whilst the Telephone Com- 
pany of Egypt, the Bengal Telephone and the China and Japan Tele phone 
and Electric Companies have paid their previous rates of 10, 6 and 5 
per cent. respectively. In addition to the extensions at Madras, referred 
to in the last report, considerable extensions and improvements have been 
made during the past vear at Rangoon and in Mauritius. 


INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD.)—At the meeting 
on Monday the chairman (Mr. J. G. B. Stone) said that the sales of current 
had risen from 813,204 units in 1911 to 1,180,892 in 1912, and the gross 
receipts were £13,572, against £10,974 last year. The connections. in 
equivalent 33-watt lamps were 45.507, against 28.739 in 1911. "The 
demand for current for power increased at a greater rate than that for 
lighting, and must continue to do so in a city such as Cawnpore. The 
cost of generating had risen from 1-03d. to LO7d. per unit, owing to in- 
creased cost of coal. Contracts for a large proportion of the company's 
requirements for 1914 had been arranged. The profit was about £500 
less than had been anticipated, due to higher cost of coal and to certain 
expenses connected with the debenture issue. The profit on the sales 
department was £906, against £600 in 1911. The expansion of the busi- 
ness had justified their proceeding with the installation of condensing 
plant, and with the economiser (now being shipped) a substantial saving 
in coal consumption should be effected. The new plant included a fifth 
boiler. and a 600 kw. generating set. The tramway earnings of 5d. per 
car-mile against 4-62d. last year, but costs were 4-90d., against 4-02d. 


LANCASHIRE POWER CONSTRUCTION CO. (LTD.)—The chairman (Dr. 
H. F. Parshall) stated at the meeting last week that a contract had been 
entered into with Salford Corporation to supply electricity in bulk, and 
the prices, which had been carefully worked out, would bring them in a 
very substantial profit. Other contracts of an eminently satisfactory 
character were with the Urban District of Hindley and for the electritica- 
tion of the Lancashire and Yorkshire Railway between Bury and Hol- 
combe Brook. The net result of the vear's working had been a sub- 
stantial rise in profits, which had been increasing at the rate of 50 percent. 
per annum. "The trading profit of the Lancashire. Electric Power 
Company in 1912 amounted to £14,617. That would have been con- 
siderably larger but for loss of revenue and increased expenditure as a 
result of the coal strike. It was estimated that their profits were 
adversely affected to the extent of £1,380. There was also a strike in a 
branch of the textile trade in the early part of the year, which made itself 
felt on their output. To the trading profit had to be added £757, being 
interest on hire-purchase instalments, &c., making a total of £15,374. 
After paving debenture interest (£4,500) and writing off debit balance 
(£7,737), the balance (£3,137) was carried forward. The directors 
considered that the prospects for the current vear were excellent, 
provided that no labour troubles occurred. ‘The amount of work in 
hand at the commencement of the vear, exclusive of the Salford contract, 
which had not then been entered into, and which was not likelv to become 
effective until the autumn, was considerably in excess of the amount of 
work in hand at the commencement of last year. He referred to the 


pro posed issue of £100,000 5 per cent. prior lien bonds, and said it was 
considered necessary in order to provide further plant. 

RICHARDSONS, WESTGARTH & CO. (LTD.)-—'l'he accounts for the period 
between Aug. 25, 1911. and Dec. 31, 1912, show, after maintaining 
buildings and fixed and loose plant at a cost of £27.413 and paving the 
full establishment charges, a profit of £16,144. After providing for 
interest on the 4} per cent. perpetual debenture stock and directors’ fees, 
the debtor balance is £7.564. This is due to losses at Middlesbrough on 
gas engines and to the heavy initial cost of the Diesel oil engines, while 
at the Hartlepool works an exceptionally large number of contracts for 
special marine engines were booked at the low prices prevailing before 
the general improvement in trade set in. 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)— For the nine months 
ended Dec. 31 last the gross receipts in sterling in the River Plate were 
£400,068, Deducting expenses in Argentina and London, debenture 
interest and dividend on preference shares, and adding interest on in- 
vestments, transfer fees, &e.. and £5,492 brought forward, there remains 
£110,574. The estimated revenue charge required to provide systemate- 
ally for future. renewals of plant has. as before, been added to the item 
‘maintenance " in the profit and Joss account, and credited to " reserve 
for renewal of plant." and all special replacements carried out during the 
period covered by the accounts have been debited to this reserve. After 
appropriating to staff provident fund £2,000 and to reserve fund £30,000, 
the directors recommend a dividend for the nine monhts at rate of 8 per 
cent. per annum (tax free) and that the balance of £5.804 be carried 
forward. To provide for the steady and gratifying growth of the busi- 
hess anew issue of 54,000 ordinary shares will be made to the ordinary 
shareholders at £5. 10s. per share, 


NEW COMPANIES, RECEIVERSHIPS, &c. 


qq pare 


NEW COMPANIES. 

MODELS (LTD. (128.331.)—Rey. April 14, capital £10.000 in 400 
preference shares of £5 cach and. 8,000 ordinary shares of £1 each, to 
carry on the business of manufacturers of mechanical and constructional 
models, and to adopt an agreement with the Models Development Synd. 
First directors are K. Cochrane- Holrovd, A. W. Bond, and F. Tibbev. 

STOLZ ELECTROPHONE CO. (1913) (LTD.) (128.419.)-— Rey. April 17. 
capital £60,000, in £1 shares, to carry on the business of manufacturers, 
repairers and letters to hire of and dealers in electrophones, and to adopt 
an agreement with the Stolz Electrophone Co, (London). First direc- 
tors are Sir John E. Thrift, Kt. (chairman). Lord Rosmead, F. Clarke and 
qJ. Holt. Reg. office, 85, Fleet-street, ECC. 


RECEIVERS HIPS. 


BECK FLASE LAMP CO. (LTD,)——E. Dexter. 21. Ironmonger-lane, E.C. 
ceased to act as receiver or manager for the debenture holders and second 
mortgage debenture holders on April 14, 1913. 

ELECTROLYTIC ALEALI CO. (LTD.)- Notice of appointment of J. W. 
Davidson, 6, Castle-street, Liverpool. as receiver on April 9, 1913. under 
powers contained in trust deed dated July 12. 1909, has beer filed. 

W. SITCH & CO. (LTD) W. T. Wallace, 69, Wightman-road, Har- 
ringav, N.. ceased to act as receiver and manager on behalf of first mort- 
gage debenture holders on April 7. 1913. T. G. Howard, 39, Lombard- 
street, ELC. was appointed receiver and manager on April 4, 1903, 
under powers contained in debentures, dated March 25, 1909. 


CITY NOTES. 


ames ] 
MEMORANDA (April 24).— Bank rate 4! per cent. (since April 14. 1913). 
Price of silver, 279d. per oz.  Consols 743—705 for money and for 
account.  Consols Pav Day, May 2; Steck and Shares Continuation 
Days, May 14 and 28. ‘Ticket Days, May 15 and 29. Pay Days 
April 25 and May 16 ; Mining Shares Carry Over Days, May 13 and 77. 


CUBA SUBMARINE TELEGRAPH[ CO. (LTD) - .\ dividend has [been 
declared on the ordinary shares at the rate of 6 per cent. per annum (tax 
free) for the half-vear ended Dec. 31. 

LA SOCIETE INTERNATIONALE DE TELEGRAPHIE 8ANS FIL.— The 
“ Financial Times " announces that à company with this title has been 
registered, with a capital of £90,000 in 4,500 shares of £20 each 
(2.250,000fr.). It is a reconstruction of a previously existing concen. 
The capital has been subscribed by the following interests : The Engli+h 
Marconi Company ; the Gesellsehaft für Drahtlose "Tele graphie, Berlin : 
the Banque d'Outremer, Brussels; and a group of capitalists. The first 
directors are Major S. Flood-Page, Comm. M. H. Phineas, G. Marconi, 
Comte G. von Arco, Capt. H. R. Sankey. Col. A. Thys, and Messrs. 
G. C. Isaacs. H. Bredow, A. Franke, P. Mamroth. M. M. Travailleur. F. 
Cattier and G. Perrier. l 

SUBMARINE CABLES TRUST.— Notice is given that 48 certificates will 
be redeemed from the surplus funds of the Trust by a drawing which will 
take place on Thursday, Ist prox., at the offices, 34, Electra House. Fins- 
burv-pavement, London, E.C. 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The director 
recommend payment of the following dividends : 6s. per share on the 
first preference shares and 6r. per share on the second preference shans 
(for six months to Dec. 31, 1912), and Is. pe rshareon the ordinary shares, 
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15 4507 + 482 
15 ;, 834,106 + 60,267 
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15 2,985 + 708 
15 4.990 + 320 
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16 25.226 + 1.455 
20 3.503 + 

{ 41.543 — 4,838 
l6 233.070 + 2,609 
16 81355 — 5,033 
28 4517 — 

3 47)? — 

3 45.592 + 951 
16 35.182 + 2332 
15 3.015 + 444 
16 211.539 + 10.782 
15 123241 + 972 
15 4.487 + 278 
3 533 — 115 
4 12312. + 135 
3 2.032 + 219 
§3 1293 = 144 
15 85203 + 255 
4 7.837 — 376 
43 8027 — 2)5 
16 33.535 + 3,595 
15 1.767 + 

3 5.121 — 1322 
15 22975 + 4838 
3 2432 + 125 
12 | 1951] + 531 
15 1.931. + 312 
3 14.717 — 487 
15 670 + 55 
t4 25603 + 3.835 
lb $182,652 + $14.65 
15 10.533 — 353 
15 14.553 + 1,465 
3 1495 — 455 
15 3.622 + 223 
3 1.953 — 552 
$2 3123 - 49) 
3 3.655 + 325 
21 | 1230 + 2112 
I5 | 168177 + 12% 
12 324 + 11 
I5 | 635 + 53 
15 | 2418) + 275 
l6 | 723 + 351 
t2 2927 — 271 
l6 ' 9421 + 781 
3 | 120 + Al 
l2 |, 623) — 450 
15 6527 ‘+ 193 
15 ` 7,2201 + 53) 
scan? tt woe 

l5 , 363) + 73 
I5 | 1615 + 20) 
16 21.333 + 2,187 
15 16132 + 1,427! 


‘with the corrsspoadine priod last vear. 


AGGREGATE. 
7j 


| 


* Partly electrical 


Inc. or Dec. 


eo) ILAST Price 
E |Divi- NAME. Wed., 
{| A DEND | April 23. 
| 
Electricity Supply. 
10| 7/0 | Bournemouth & Pocle Elec. Sup. Ord.... 9] -101 
10, 4/6 Do. 4} pər Cent. Cum. Pref.......... ]--91 
10, 60 Do. 6 per Cent. Cum. S:cond Pref ....| 10 —10} 
St. 41% Do. 44 per Cent. Deb. Stock (red.) .... —98 
5, 5/6 | Brompton & Kensington Elec. Sup. Ord. d 8i —91 
5| 3/6 Do. 7perCent. Pref,....... eee BR —8i 
St. | 494 | Central Elec.Sup.Co.4% Guar. Deb. Stck.| 95 —98 
5 2/6 | Charine Cross (W.End & City) El.Sup.Co.: | 44 —5 
S23 | Do. 4} perCent. Pref. c...e.. eene 4] -4i | 
St. | 4% Do. 4 per Cent. Deb. Stock (red.) ... i 91] —931 
St.| 41?; Do. 44 per Cent. Deb. a 100 —102 
523 Do. City Undertaking 44° Cum. Pref. 3i — 41 | 
5| 3:0 | Chelsea Electric Supply Ord.........-. _ 44-5 
St.| 44°! Do. 44 per Cent. Deb. Stock (red.)....| 96 —99 
St. | 41^4! Chiswick Elec. Supp. Corp. Ist Mort. Db., 89 --92 
10, 12:0 | City of London Electric Lighting Ord...| 16 —17} 
10) 6-0 Do. 6 per Cent. Cum. Pref........... —13 
St.| 5°, | Do. 5 per Cent. Deb. Stock (red.).... 116 —120 
St.| 44°,; Do. 41 per Cent. 2nd Deb. Stock (red.) 190 —102 
10, 80 | County of London Elec. Supply Ord.....: n 
10} 60 Do. 6 per Cent. Cum. Pref.........5- | Lig-—12$ 
St.| 44%) Do. 4} per Cent. Deb. Stock (red.)....° 103 —105 
St. | 44°4; Do. Second Deb. Stock.........06. | 99 —102 
5j .. | Edmundson's Elec. Corp. Ord........... hr È 
5 6%, | Do. 6 per Cent. Cum. Pref.......-..- } -4i 
St. | 449%] Do. 4} par Cent. Ist Mort. Deb. (red.).! 81 —-84 
5| 3.0 | Folkestone Electricity Supply Co. Ord... 44-5 
5| 2/6 Do. 5 per Cent. Cum. Pref. «os sees 44—5 
St,| 44°} Do. 4} Ist Deb. Stock (red.) ........ 90 —92 

S| 5/0 |*Hove Electric Lighting Ord........... 71 —^ 71 

t. | 419, Isle of Wight E. L. & P. Co. Deb. Stock..| 88 —91 

5| 5:0 | Kensington & Knightsbridg: Ord....... 7i- 73 

5 6 Do. 6 per Gent. Ist Pref. ecce 4}, —5} 

St.| 4°, | Do. 4 per Cent. Deb. Stock (red.)....1 9 —93 
St.| 4^, | Kensington & Knetbg.Co.& Notting Hill 

Co. (Joint Station) 4^5 Deb. Stock (red.); 89 —92 

St. | 4)?,| Kent Elec. Power Co. [rred. Deb. Stock..| 76 —80 

3! l/6 | London Elec. Supply Ord............. 13-14 

5 30 Do. 6psrQOsnt. Pesce coe ERES 41 —5l 

St | 4°% Do. 4 per Cent. Ist Mort. D2b....... 9| —94 

5| 2/3 | Metropolitan Electric Supply Ord....... 3l a 

5,23 Do. 44 per Cent. Cum. Pref......... 4} -4 

.144?3| Do. 44 rer Cent. Deb. Stock Ist Mort..| 98 —101 
31^ Do. 34 p2rCent. Mort. Deb. Stocxíred.)) 84 —86 

.| 44°54] Midland Elec.Corp.forP.D.43 Ist/:Mort.Db.| 99 — 102 

.| 4l ^s] Newcastle & District E. L. 44 Mt. Db. St.) 92 —85 

5| 2/6 | Newcastle Elec. Supply 5 per Cant. non- 

Cum. Pref. oeei raea yx E Ue ne 4} —4} 
100} 43°; Do. 44 per Cent. Ist Mort. Dab....... 97 —99 
109; £°, ItNorth Metro. Elec. Pow:r Sup. 5 Morts..| 974 —1001 

10) 6/0 | Notting Hill E. L. Co. 6% Non.Com.Pref.| 9; — 107 | 

5| 4/9 | Oxford Electric Ord....... eee casa eese 5i 5i 

2] 4°61 Ds. 4", Deb. Stock. ioo s 87 —91 

5| 5.) | St. James’ & Pall Mall Elec. Ord........ 81-9 

5| 3.5 Do. 7perCent. Pref........ cee cee eee A} 7l 

.| 3494! Do. 3 per Cent. Deb. Stock (red.)....] 84 —87 

5| 2.9 | Smithfield Market Electric Sup. Ord..... i-d1 

4 4/4* | South London Electric Supply Ord..... 2}—3} 

Dog ts Do. S° Ist Mort. Stock tred.)........ 97 — 00 
0.3: | South Metro. Elsc.Lt.&Power 7%, Ist Pref] 14 1f 
0771] Do. 6 pr Cont. 2nd Pref............ z3 74 
44% | Do. 4! Ist Dob. Stock (red.)........ 94 —97 
1,3 | Urban Electric Supply Ord............. 1—1 
Sa | Do. Sp2rCent. Cum. Pref.ex3/-in Certs} 2$. 34 
44°! Do. 44 per Cont. Ist Mort. Deb...... 83 —-85 
l/l; Waste Heat & Gas Elec. Gon. Stations..| 14-14 
5/6 | Westminster Elec. Sup. Ord............ 81..9 
29 | Do. 4} pr Cant. Cum. Pref. ........ 5—5 

Elastre Riulways and Tra nways 
wo | Bath Elec. Trams Pref. Ord. costae os. b—5 
06 | D> Sper Cont. Cum. Peel sees i—i 
to Do. 4} Ist Mort. Deb. Stock irəd).... 74 —79 
to.) B'ham Dist. .Po wer & Trac.4} 1stD:b.Stek 83 —9) 
4°. | Bristol Tramwavs & Carriaz: Ord....... 1—51 
4°, D». Qum. Profess oi ecirar ecis 71—73 
4" D». 4 por Cant. Dahs...........008, 100 --102 
.. | BritishElsctricTraction6%,Pf.Ord.NonCm 5 40! 
i D3- sD. Ord: Shee cutee gece ee 15V. 
6% D>. 6 pr Cnt. Cum Pref........... 8| —97 
e Do. 7 pr C'nt. Non Cum. Pref....... 32 —35 
5% D> S5psrOC nt. Perpetual Deb3....... 831—721 
414| Do». 4} p2rCent. 2nd Deb. Stock...... (075 —79. 
355 | Central London Ordinary Stock........ 8] —83 
4^5 Do. 4m:r Cent. Pref. Stock.......... 81 —95 
4323] Do. 4} per Cent. Pref... cc... eee ee | 105 —103 
2' D». Deferred Stock. iei e ceo 79 - -21 
qo, D». o4 per Cont: Dos. versehen 93 —102 
11?,| City & South London Rly. Con. Ord..... - 
5a D>. 5pərCent. Pref. (1821)......... 10) —102 
5? Ds. SOS Pecan pita eee: 10) --102 
90 D: GIOI e er9xh Rex ESCAPE eio 93 .-101 
5% DER. IOS 23s elas er Ce ee 95 —?) 
4%, D». 4p2r Cont. Perpetual Debs....... 93 —935 
6/0 | Dublin United Trams 6 per Cont. Pref. .. 111—121 
9/9 | Gateshead & District Tram: Ord........ ' gi cut) 
.. | Gt. Northern & City Pref. Ord......... 2i —21 
sd. | Hastings & District Elec. Trars 6”, C.P. 5-«H 
955 Də. 44 Deb. Stok: crt or cid vad Eia 65] —711 
,. | Imperial Tramways O:d............... 41 —5| 
.. | D» 6 per Cant. Pref. .........0005. 8 —3! 
ju Do. 4$ per Cont. Dobs............... 81 —33 
2/8 | lof Thanet E. T. &Lt. 5 nar Coat. Prof... 2] —21 
49; | D». 4 pr Cent. Deb. Stock.......... 75 —3) 
6/9) | Lanarkshire Tramways................ 94 —121 
S5", | Lancs Utd. Trams 5% Prior Li:aD?5.Stk.| 78 —3) 
4° | London Electric 4% Dob. Stoc’........] 94 35 
474 Da. 4 pr Cont. Pref. .............. 75 —77 
.. | London United Trans 5% Cun. Prof. ..] 4$—5 
4% | D». 4perCrnt. It Mort. Db. Stock..|. 63 —57 
. | Morsay Con. Ord. Stozk...... luu... 4 —$ 
. | Metropolitan Elec. Tramways Ord...... iss] 

lj 0/6 D». 5 per Cont. Cum. Pref........... k —ü 
4j"9| Do. 44 per Cant. Deb. Stock........ 87 \--9] 

E EA Do. 5 per Cont. Db. Stock... LOJU, 9] | —94 

Hs Metropolitan Railway Consolilatsd....| 53 —53 

— — ————R 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
RECEIPTS. 


n E — 


* RATE BUSINESS 
PER CENT. Pee WEEK TO 
YIELDED. Us. APRIL 23. 

High-; Low- 
est. | est. 

£ s. d. 

519 0! Mar, S:p| 10l 
414 9|Feb, Aug e 
914 O| Feb, Aug ve 
411 6 PE July P 
570 arch... es 
319 0| Mar, Sept} 84 
4 1 6j June, Dec + os 
5 0 O| Feb, Aug +A! .. 
417 3| Feb. Aug | 4%! .. 
4 5 6| Jan, July | 93! .. 
480 i 100 , .. 
5 2 6|Jan. July | 44| -. 

5 0 O0 | March .... 4; 4l 

411 O | June, Dec z | P. 

417 9, bud ; Er 

5 3 0,Feb Aug TEE 

412 2 Jan, July | 12H, .. 
.4 3 0| June, Dec oof ee 

4 8 O)| Jan, July Se, es 

5 9 0. Feb, Aug | 10%! 10% 

14 2 Mar, Sept lIli .. 

Jan, uly ; ; 

4 8 3|Mav, Nee ^ M 

m June, July s os 

6 10 0 | May, Nov | 

5 7 0| Jüly...... ; 

6 0 Oj April, Oct | l 

5 0 0; Mar, Spt . 

418 O Feb, Aug . 

9 l6 O | April, Oct . 

S. 1 0 : | ; 

513 6 | Feb, Aug i 

514 0| Jan, July 

460 ! 

4 7 0; April, Oct va as 

512 6| Jan, July  .. : 

4 00|Mar, Sept TE i 

517 0] Mar, Spt, 4*. , 

4 5 0] Jan, July | 901, .- 

5 6 6| April Oct 34! 3% 

417 3| Jan, July | 4 ui 

i i 9 June, Dec 97} 

an, ul ‘ 

TE | 

5 4 9 

9 5 0] Feb, Aue | 

411 Of Jan, July 

419 6 it os 

511 6 - $^ 

5 14 0 | March .... A 

48 0 ~ i 

oll 0 | Feb., Aug a 

416 6 | Feb. Aug 8 

4 0 6! Jan, July i S 

816 0 | Feb. ..... Ls 

6 15 O | April ..... T 

5.00 93] 

918 0 | Feb, Aug va 

3 6 €|Feb, Aug ; 

412 6| April, Oct : 

RT April. Oct T 

3 5 0! Avril, Oct $5 

2 i4 e "A Oct 851 

ay, Aug. l 

S511 0j Mar, Sept x 

4 3 9] Jan, July . 

"m April ..... "e | E 

6 3 6} Jan. July = ie 

914 01 April, Oct NEN 

S 0 0! Jan. July i. .. e 

610 6 | Feb, Aug - e 

5 3 0 T eon 

3 [8 6| Feb, Aug. T ata 

ss Janz, Dec 9 | iu 

618 O|Feb, Aug | 86 8*5 

- PE 33i 32ł 

5 8 O| Avril, Oct m | et 

514 0|May, Nov] .. | .. 

312 3|Feb, Aug! 83. 81} 

413 0 | Feb, Aug 86! .. 

2 19 : T | tr 

Feb ..... 81 80! 

4 0 OJ Jan. July | sari Ru 

3 11 6 | Feb, Aug eg 
(418 O j| Feb. Aug E 

418 0 | Feb. Aue a | 

419 0j Feb, Aue | .. 

5 1 Oj] Feb, Aug | 97° ., 

- : May, Nov! .. | n 

Feb, Aug! .. Pe 

7 16 0 as ae NS 

7 7 6] Mar. Spt * a 

6 6 0 | Avril, Oct hs - 

oe Mar, Sept . : 

). Mir, S:pt | .. a 

5 6 6| Jan, ]uiy - T 
: P: ^ Man: Spt] ..] .. 
an, u . x 

518 6 eb, ju a = 

6 5 0} Jan, July | .. : 

4 3 6 = 35 | .. 

9 2 6 e 76M 75l 

D. Jan, July da ^" 

519 0 ee yay 64 62} 

i PA eD, u 

f : 0 x g » ea 

0+ Feb, Aue : i 

4 19/0 Dan! el d 

IN d PN Lwy Ns 

3 1 0|Feb, Aug] 53| £2) 
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ae ENTIRE Id *RATE BUSINESS LAST l Price | *RarE Business 
g D. NAME. Wed. PER CENT, | DIVIDEND | Week TO E ivi: NAME. " wan rer CENT. BÀ ud Wee 7; 
Ü pEND April 23. | YIELDED. De Apri 23. a DEND| p IELDED. Arm 3 
EE PI e Ah ROT E a dtd T ^ Hi .! - High- Low 
| | | High-' Low FA e 1 
Elèctric Railw :ys end Tramways— Continued. | £ s. d, est. | est. cləphones. — on! $5 est. | est 
St 21% | Metropolitan Riy, Serpe UM E ce qi i e. M Boi So. | 4% | Do. Coll trust $1 G00 Arar Cent Bds. 92 —M. |4 3 0. Jay "Juy | St i 
. o o. r Cent.Preference.......... = , Feb, z | aM ei E Td pè * 2E | [m 
St. 34% | Do. 3i d Cent. " A" Preference....| 81 —83 |4 4 3 Feb, Aug 82} xs 470 25 4°, Cons. quo Mere EON pmi 2 i : Pu WEN. 
St. 34% Do. 34 per Cent. Convertible Pief..... 8) —82 |4 5 0 Feb, Aue € = E A o- Makes se e . To PEUT qe EL ep. a 
A AR duc ee a E a a A E SON ee doc oo TT E "UIT a *| x 
t. 32% | Do. er Cent. * A" Deb. Stock.... an, d E ph 5 t Mt. , am ‘ | 
SEL. | Metropolitan District Railway Ord..... 40 —40| z Feb, Aug 403 0'75 Monte Video Te leuis oe OUS ccr ee eee l p is a : ME HE là 
das cA ME uou dra REM SEIZE NR LAS X Work Telachone G0 yp Bnds a o N 100} 99 
2 Wie 1 Dd, ent xt. Pref. (Int. Guar. by: | T bo e oe -10 Se B. 
| | Und. Elec. Rlys. Co. of London. Ltd.) 75 —77 ,411 0 Feb, Aue 75} (TN | Oriéatal ive oko AEGEE RENSES "d n ^ Y. $ Anth Oct h lj 
St. | 3% Do. : per Cent. Consoltd. Rent-chaige: 71 —73 14 2 0 Jan, July 0,7: Do. 6 per Cant. Cum. SE JE aT RV ge" ge 495 pH hw d. 
St. 4% Do. 4perCent.Midland Rent-charge.. 97 —99 4 1 0 Jan, July 4^5 Do. 4perCent. R° ho ock erg 961—959) All 6 ly ae 
St. 4% Do. Guar. Stock 4 per Cent........... 81—85 '413 0 Mar, Sp 85} 44° Telnh. Co. of Eeypt 44° Db. Stk. hoe Jes 7| 7i B3 n July 71 a 
St. , 6% | Do, 6 per Cent. Perp. Deb. Stock . 137 —133 4 7 0 Jan, July 50 | United River Piata Ord. 1 to 190.0 à sist X july eee d 
St 4% Do. Aper Cent: DIMO wassa uoke 94 — 9 43 3 Jan, July 951 2 rJ Do, Sper Cent: Gur. Preis sick sas 102—104 4 6 6 ten jul | 102) 
1 8,d. | Potteries Electric Traction Ord......... k—À& 8 0 0 April, Oct 4p Do 4E DE Sb Rodossconenensa z 
1 0/6 | pe S5 per Cent. Cum. PreE.. 22s 225^ ' 4*—353. 619 0 Feb. Aue | | 
"n 4190 4} per Cent. Deb. Stock........ 84—87 5 3 6 May, Nov ' | 
1 Vai s Met, Elec. Trams & Ltg. 6% Cm. Pref. 4-1 (7 8 0 T ‘ Finansial 1) estments. | 
St. Do. 4 per Cent. Deb. Stock. ......... 65 —70 514 O0 Jan, July 3/0 | Elec. & Gan. Investment 6°59 Cum. Pref. 4—4} 613 3 Jan. July "m d 
10) jyo,; Undergd, Elec. Rys. Lon. Shares... ..... yo RET . 20 | Globe Telegrarh & Trust.... «essere 10} -114 5 6 6'SpDcMrJu | U} i 
-+| 44%) Do. 44% Bonds... esee WP Eid 30 |. Do. Krer Cent Pheri ersten 121-131. 411 3 SpDcMr]u | 12H 12% 
ra Of | Do. 6% In. bds with coup No. 11.... 92} 93} 3 4 0 June, Dec 6^, i'Submarine Cables Trust (Cert......... 124 —127 | 4 14 3 April Oct| © . 
9 .. | Yorkshire (W.R.) Elec. Trams, Ord..... | -. V March..... 
9 1/6, Do. 6perCent. Cum. Pref........... 3-3] ,4 O0 0 i 
St: 4195 Do. 4} per CME ut DDS iania | 8l —85 | 2 5 B Jan, July | Colonial and Foreign Ele-tric | 
E!:ctric Manufacturing, | &, PANN f | Railways, Tramways, &c. 
St. 41% ' Anchor Cable Co. 44°% Deb. Stock. ..... | 98)— 4 9 T : ana Ls 419 0: April, Oct | S& 4 
1; 1/21! Aen Electricity Meter Ord... ......... | į—} 800 2: ia ^ neloere ps S EM n Pref.osss. 4 it Sh $1 2i m a i fd 
1, 0/71; GU CUm. PRAE LLLI aues quio meets |. 135—335 4.7 3 D April, Oct "s Ms 33 ea ie Ere An hao 90i “la 5.5. Ju mel ML 
109 p^ Do. ist: Mort. Con. DOS: ecua zx ea xs | 86 —89 |512 0 i | 41^ D> 419 D-b St Mie on don ud 2 iube iad 93 —1001|4 9 O 101 gl 
1| 0/7; | Automatic TelephoneMfg.Co.6*, Cm. Pf! 14—Iił} 416 0 rr Ea, D. 55 "p.p. & E PEIRANO | 39 —101 4 19 0 100] 9j 
| 1/44 “ee a Wilcox Ofd. ESE TAT. uu | H 4 E April, Oct 5o? | Fs lan Elec Tr yea oo a ath 101 — 103 4 17 0 Jan July | 102) 100i 
/ b [a] TET wii gne V WAY UC tet Pena et ae hy a -—— 4 ! E oO | . 4 = ae "i [ELA do He a 
5 6/2 British Insulated & Helsby Cables Ord... 73-8} |6 1 9 July; Feb 40 | Brisbane El CAE Ci nese See DADES ui “it 1 15 Q Me Nov | 
9 9/0 Do. Oper Cant. Pref... eyes eo rues 941—691. 416 O Jan, July ec Do. Aas An A En Ere CER PNE mo 4-7 [A oe in: 
St. | 44% Do. 4) per Cent. Ist Mort. Deb. (red.). 102 —104 4 6 6 Jan, July 4l d M a r Cen aS " ed (o ee ee agate tes 3 aM 3! 13) 
St.| 59, Do. 595 Mort, Deb. Stock «.s +. serve 101 —103 417 0 i Es p REM oe Brack ; 113į—116} 5 3 0 May, Nov !I5} 115 
m 0/7. British E M. Ericsson Mfg. Co. 6^, Pf.. i—i} 5.6 6 Re O'o | Da r a d Pu sa epe MEC 143 eed July 104] 104 
EU British Thoms'n-Houst'n 41^, Ist Mt. Db. 96 —98 411 9 Mar, S»pt S'o ad "Ad um. re ff. Pd oek Pd Es Bo. ik 4 7 6 April Get’ 4. 
e - . British Westinghouse 10 per Cant. Pref.. Wiz ii Feb, Aug MM D». 4] UN age jh. Nueve Dus 0.102 4-8 0 12 ; i 
100 6% | Do. 6 per Cent. Prior Lien. Dbs. (red.) 98 —1001 519 O l HAC D». HUE CAR ow LP B ied cC ER E S í 9 i 
St. | A Do. 4 per Cent. Mort. Deb. Stock.. 62 —65 3 0 6 Jan, July 4} do I o. Par p. Con. Dzh. ab sas Tg qe ay vee hee "Sit i 
Se, | Brush Elec, Ene. Co. Prior Lien Deb. Stk. 73 -78 6 8 0 m S'o Bunos yres Lacroze Trams Ist Mt. | > a 
EI 419; Do, 44°, Perp. Ist Deb. Stk......ss. 38 —43 10 9 6 Mar, Spt 5" Bi: nos Ayres Port .& City. Tram, ist ble. Goch ee iss 
St.| 44% Do. Perpetua 2nd Db. USE cuis 25 —29 1512 0 Jan, July T Db. Stock id av TTA P3 dian. 516] LE da. EM 
5 5,0 Callendeėr’s Cable Con. Ord............. 11 3113 6 8 O Jan, July 2'o . Calcutta Tramways | to 1 ZO Bureel P mA 2 R- anh Js ia 
5! 2/6 Do, pir Gent, Cum. Prel sesi teense 4i —51 417 6. Jan, July 2 5 D». 5 ner Cent. Cum. Pre $54 Er V 9-10 4 9 6 m m 
St. | 41% | Do. 44 per Cent. Ist Mort. Debs. (red). 93 —101 4 9 0 Nov, May 44% D». 415 Ist Deb. Stock i12) 08 rarer I-A dE ; 
ie 2/6 Castner-Kellner Alkali Co............. 31-31. 5 3 0 May, Nov 10 Cip: Electric Tram Shares «s+... eee S 774 410 FEM/AN 9 Sf 
St.'44?9 | Do. 4} per Cent. Ist Mort. Deb. (red.) 103 —105 4 5 Q Feb, Aug 1 3 City of Buenos Ayres y is Ceu To eh. pn of i5 une eos 
l, Gonsolidated Signal $0...... 2s. sos %—ss 13 6 0 April, Oct 4^0 Do. 4rf^rCeat. Det Stc TERR 255591. 2.5 P3514 ee 
1 0/7; TDO: ‘Oper Cent Pref. oso osa e ri rg t ‘ft 814 0 Abril, Oct 5°, Colombo Tr. & Lt». 5^, Ist Mt. D5. aao y, 
3 | Crompton & Co. (Nos. 1 to 85,000)...... 1-4 it Jan, July 9 o , Havina Elec. Ry. Con. Mt. 5", $1,000 50 TM AY 2m um 
100, % | Do. 5 per Cent. Ist. Mort. Debs. (red.) 55 —57 814 0 Jan, July 2 HURT beue. BN ck Sobccs RCM LE : 
9 e Dick: Kerr & De. Ord scala 4 esr qa e a & —h 6 0 0 VOTES asi 5 à Hone Kong Trams. Co. 5 per Cent. Ist AEN Te - pis 
5 ye Do. 6per Cent. Cum. pe eho ai i 7 8 9 oat au Nc B. Miss MEYER SES dE) nri e De 
St 41 Do 4b par Cont. Dabi Stck... ces yan 23 an, July jo e El:c. Trams. Sh...... "m bee ae i 
5 . | Edison & Swan United (“A” Sa.) (£3 pd.) toh T Feb, ave ai l r3 A p TE : Tm "ub Stock.... oe 5 n ; js july 
Si aii De. ABS E T PEE TET RETE GAA we ed —]1 P | Fh, ug "o : DM GNU m Ona erp eii = 
St.| 4% Do. 4 per Cent. Mort. Db. Stock (red.) 61 —95 6 3 Q0 June, Dec Ov? P Lisbon Else, Trams Ord vase cobs sh taco ti ws : d . Pd ares | 
St. 5759. Do. 5 per Cent. 2nd D:b. Stock...... 70--73. 617 0 Mar, Sst 0 7} D Oper Cent Cam, Preloeeoiosos2 " p 238 a Gate 
2 Bt. Elèctric Construction. O9, cie ca viens ses Pb 51$ 0. TDyios So D». Sn-rCent. Rez. Mort. DS. Suas ic ds 115 0 jan July 
2 14S Do. 4 per Cant. Cum. Pref... cas: 1}—2 7 00 Jan, July S'o Madras Elec. Trams, gor o Ded. oas: T dris 
St. 4%. Do. 4pe2rCent. Perp. Ist Mort. Debs. 78} 5 814 418 O Jan, July 50° Manaos Trams & Lt. Co. 5 ob E cav» 97 = 00 5 0 0 Feb t rer 99) T 
10 6/0 General Electric 6°% Cum. Pref......... -| 10 —10] 511 6 June, Dee 9 Manila Elec. Ry. $1 09) Gold Sanda. : d : ae eb, 110 
St: 4% Do. Gpr Cent. Ist Mort. Debs. ...... 83 —93. 69 0 Mar, * S»pt ) $1} tMexico Trams. Co Com. SE oe vos chess 109 — E ud 93} 9) 
5 10/0 Henley's Telegraph Works Ord......... | 124—122]; 516 0 Gb, Ave * MM n So |! Do. Grn. Con. Ist Mrt: 5^5; Gold Bds.. 921—941 AN Be pears 
5 2/3 Do. 4} pər Cent. Bi res secs ad 'L EU 4 j 2 F-b, ous sa 710d Ht | t uer oe 8 MR Bus. arse 98 —101 | 
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Surface Combustion. 
WE suppose there is little question that combustion is 
one of the oldest phenomena that has been subjected to 
systematic observation. In many ways it seems simple 
enough; vet the nature of flame, though apparently a 
simple phenomenon and though much has been written upon 
it, is not yet fully understood. Among those who have 
occupied a prominent position in this work Prof. W. A. BoxE 
must be mentioned. His investigations have had the ap- 
Pearance of being very theoretical, but, as frequently 
happens, the theoretical investigation gave rise unex- 
pectedly to important practical results. In the present 
Case the outcome has been what is known as “ surface 
combustion.” To explain briefly what surface combustion 
5 we may take it in its simplest form. If gas and air in 
Proper proportions for complete combustion are passed 
through à porous surface and ignited on the side where the 
mixture issues, à flame will at first be observed ; but as the 
ds surface becomes hot the flame disappears, and 
EM takes place simply on the incandescent 
porous diaphragm. This process is so little 


understood that we have asked Mr. C. D. McCourt, who 
has been associated with Prof. BoNE in this work, to write 
an article on the subject, and we have pleasure in pub- 
lishing the first part of this article in the present issue. 
From the description there given it will be seen how it is. 
that combustion of an explosive mixture can be maintained 
in this wav. It depends upon the fact that the speed of 
ignition of a gaseous mixture has a definite value, which is 
influenced by the surroundings, and so long as certain 
conditions are observed the flame will not pass back through 
a porous surface, even though the mixture is of an explosive 
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WHEN we come to look at the practical applications it 
appears at once that these are of an important character. 
Naturaly such a process becomes available for burning 
waste gases. Such gases are already being used for the pur- 
pose of steam raising in waste heat stations, but gas is by no 
means an ideal fuel for this purpose with the usual boiler. 
Under ordinary conditions it burns with a flame, and the 
transmission of heat from flame to metal is not as efficient 
as might be desired. Even in the ordinary steam fired boiler 
the flame part of the combustion is the least desirable. 
Surface combustion enables us to use the very much more 
efficient method ot radiant heat pure and simple, and thus 
a higher efficiency can be attained. Moreover, the heating 
of the porous surface can be effected direct in boiler tubes 
which would otherwise be used merely for carrying off the 
flue gases. Thus the heat can be applied much more readily 
where it is required, more on the lines of an electric heater. 
The performances obtained by these means, as recorded by 
Mr. McCovnm in his article, are certainly extremely high. 
Thus the heat transmission in a feed-water heater per 
square foot of heating surface per hour amounted to 2,800 
B.Th.U., whereas the usual figure for such transmission is 
about 600 B.Th.U. In the case of a boiler an evaporation 
was obtained of 35-5 1b. of water from and at 21??F. per 
square foot of heating surface per hour, and an efficiency of 
32-5 per cent. This, it will be admitted, is an advance of a 
very notable kind. 


A National Engineering Laboratory. 

In his presidential address to the Institution of Mecha- 
nical Engineers, an abstract of which appears on another 
page of this issue, Sir FREDERICK DonaLDson made a most 
valuable suggestion with regard to the conduct of that 
research work which is now becoming’ so necessary and 
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important a part of engineering work. Sir FREDERICK, 
as the head of one of the largest engineering establishments 
in the kingdom, knows (none better) that at the present 
time science must be so combined with what has been 
termed brute force that the progress of engineering shall 
not be delayed. But the road of engineering progress 
-is ever becoming steeper, and, unless we are to come 
down on to an unnecessarily low and inefficient gear on the 
hill, we must improve our methods of driving the car of 
progress to the best of our ability. This has so long been 
recognised that we might almost feel called upon to apolo- 
gise for again referring to it, but that so little has been done 
to carry the theory into practice, and there is such a lack 
of agreement as to the methods which should be emploved. 
It has, however, now become obvious at the present stage 
of engineering development that science must, be intro- 
‘duced into the workshop, and that more time and monev 
must be expended on matters which will not immediately, 
though they certainly will ultimatelv, lead to an improve- 
ment in the balance-sheet. In other words, manufac- 
turers must go in for research. But this class of work. 
besides placing a heavy burden on the individual manu- 
facturer, will lead to, harmful duplication owing to the 
watertight-compartment svstem which exists in com- 
mercial engineering circles. It is here that we think Sir 
FREDERICK DoNaLpsoN's suggestion to form a National 
Research Laboratory is particularly opportune. This 
laboratory would be controlled by an Engineering Research 
Committee, supported by the engineering profession as a 
whole, and would have for its object the assistance of 
engineering research, the results of which would be at the 
disposal of the profession generally. The idea is well 
worthy both of attention and support, and we would suggest 
that it should form part of the National Physical Labora- 
tory, which is already equipped in this direction. But 
we can imagine the righteous horror of those who love 
secret processes at the idea that thev should support an 
undertaking which will distribute information. broadcast. 
Nowadays, however, secrecy is out of date, and as the work 
such a laboratory would undertake would not be of 
immediate commercial interest, we think fears of com- 
petitors snatching an advantage would be quite without 
foundation, and that the benefits obtainable from the 
laboratory, both as regards overlapping of work and 
co-ordination and organisation of our knowledge, besides 
the fact that all the information collected would be generally 
available, would do much to set off any temporary dis- 
advantages. We hope the matter will not be allowed to 
remain a suggestion only, but that the Institution of 
Mechanical Engineers will proceed on the lines suggested 
by Sir FREDERICK DoNarDsoN. and that in turn the Insti- 
tution of Electrical Engineers will not be slow in lending 
their support to the establishment of a National Engineering 
Laboratory. 
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The Teachers Taught. 

WHEN a harassed president begins to look around for 
a subject for his address he may or may not be successful 
in finding one. In the latter case, in despair, he generally 
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decides to say something about education. We are not 
aware whether this is exactly the psychological outline of 
what passed in Sir FREDERICK DoNALDson’s mind; but, 
at any rate, in the first part of his presidential address to 
the Institution of Mechanical Engineers he returned to the 
above well-worn subject. He returned, however, to it 
from a fresh direction, and in so doing has spared us many 
of the usual platitudes, and in their place has given us some 
inspiring ideas, which we hope will be studied and taken 
to heart bv those to whom thev are addressed—the teachers 
in technical institutions and not less the authorities 
governing these establishments. Sir FREDERICK, in the 
course of his work, deals with the finished. product. from 
these places, and he finds its quality not so high as it should 
be. In the earlv davs, he savs, the engineer was all prac- 
tice, but now the pendulum has swung the other way, and 
he is becoming too theoretical. This state of things is, he 
thinks, primarily due to the alienation of the technical 
teacher from practical work. As Dr. Maw has pointed out, 
many of these men, attracted bv the higher initial salary 
available, have gone straight into the teaching profession 
at the completion of their college course, and have had 
little or no practical experience, and? what is worse, stand 
less and less chance of getting anv as time goes on. It vill 
be agreed that these are not the proper men to train the 
engineer, but they are cheap, and so appeal most strongly to 
the educational authorities, who prefer to spend most money 
aud attention on primary education. If Sir FREDERICK'S 
arguments will induce these authorities to make proper 
financial provision for technical education, and to provide 
salaries for engineering teachers that will attract the prac- 
tical men, then we shall be nearer the dawn of a better state 
of things. But until then any improvement can only be 
a compromise and not a solution. 
RD NET 

Ihe Telephone Problem. 

Tuar incurable optimist, the PosTMAsTER-GENERAL, 
has again thought fit to point out how much better the 
telephone service is than it was under the rule of the 
National Telephone Co. Speaking as a member of the 
general publie, we find the improvement negative, aud 


our experience seems to be prettv general if any reliance 


may be placed on the protests which have arisen as the 
result of Mr. SaAMUEL’s statement. We think, however, 
that there is à more serious aspect to this question than that 
connected with what Mr. Samvev satirically calls the 
“irate subscriber," and that is the question of telephonic 
development on the scientific side. © Under the rule of the 
National Telephone Co. everv encouragement was given to 
investigators to improve by their work our knowledge of 
the why aud wherefore of telephonic science. But are the 
Post Office doing the same ? We fear not. Indeed, we are 
certain they are not. Scientific research has no vote or 
political weight; so we are afraid that much useful work 
in this direction under Post Office control is being gradually 
suffocated by red tape, and this to our mind is even more 
serious, though perhaps less inconvenient, than the fact 
that it is only sometimes possible to get the number asked 
for at the first attempt. 
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Radio-telegraphy and the Telegraph Companies. 

[T has been a question from time to time whether radio- 
telegraphy would be taken up seriously by the Telegraph 
Companies to assist the older methods. From this point of 
view there is much interest in the announcement made in 
the recent Directors’ report of the Indo-European Telegraph 
Company. It is there mentioned that the Directors have 
been so far impressed with the desirability of using radio- 
telegraphic methods that they have acquired the Galletti 
patents for this purpose. It will be remembered that Mr. 
(‘ALLETTI makes use of continuous current in his system 
mstead of the usual alternating current. After careful 
investigation the Directors came to the conclusion that this 
system offered certain special advantages, although at the 
momené it is still in the experimental stage. One of the 
chief claims is that it enables a larger proportion of the power 
used to be made available in the transmitting aerial. 
From the business point of view the system seemed advan- 
tageous, because the inventor was willing to transfer to 
the Company his control over the system; and, as regards 
patents, the method appeared to be in a perfectly indepen- 
dent position among its contemporaries. At present the 
svstem is being worked experimentally in Switzerland. 
Undoubtedly this development by the Indo-European 
Telegraph Company will be watched with interest. 


Royal Engineers (T.F.).—Supernumerary Second Lieut. 
H. C. Chittick has been absorbed into the establishment of the 
London Wireless Telegraph Company. London District Tele- 
graph Companies, Royal Engineers (Army Troops). 


Breakdown on the District Railway.—An accident, not 
electrical in character, occurred at Sloane-square Station on the 
Metropolitan District Railway early on Saturday last. No 
one was injured, but serious dislocation of traffic lasting 
throughout the day was the result. The cause of the accident 
was the breaking of an axle on the rear coach of the train, and 
as a consequence two carriages left the rails. 


Meter Approved by Board of Trade.—The Board of Trade 
have approved of the construction and pattern of the Bat 
Meter Type H.T.R. for the measurement of electrical quantity 
«hen supplied on the constant-pressure two-wire continuous- 
current system, provided the meter be constructed' as described 
In specification and drawings H.4,447 and pattern 71,258, 
deposited with the Board of Trade by the Bat Meter Co. The 
Board have also approved of the means provided for fixing 
such meters and connecting them with the service lines. 


The Future of the London University.—At a full meeting 
of the Council of the University of London Graduates' Associa- 
tion, held last Friday evening, the following resolution was 
carried unanimously :— 

That the Council of the University of London Graduates’ Association, 
having considered the report of the London University Commission, 
emphatically protest against the suggestions (1) that the open examina- 
Hon system upon which the great reputation of the University has been 
tablished should be severely restricted and ultimately superseded ; and 
(2) that the Imperial work of the University should be surrendered. The 
Council fail to find in the revolutionary proposals sketched in the report 
any guarantee that the higher type of university teacher would thereby 

: attracted to London, or that university education in its widest and 
“repest meaning would be thereby promoted. 
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of three 55-light Brush are machines, and two 50 kw. and one 
| 


| 
Leigh, J. C. L. Coward, K.C., R. 
and Stanley Beeton, and members of the electrical press. 
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| Electric Railway Progress.—There were 950 miles of elec- 
trie railway constructed in the United States and Canada in 

. 1912, as compared with 1,191 miles in 1911, 1,397 miles in 1910 
and 887 miles in 1909. 


mony took place at the electricity works, Blackpool, on April 
23rd, when in the presence of a representative company the 
Mayor and Mre. Brodie formally started the two new generating 
units which have been installed. One is a 1,500 kw. turbo- 
alternator. supplied and fixed by the British Thomson-Houston 
Co. A condenser is supplied by the Klein Engineering Co., 
and a vacuum of 27! in. is obtained at full load. An air filter 
supplied by Messrs. Balcke & Co. 1s used for the alternator. 
The other unit is an 800 kw. mixed-pressure turbo-generator | 


New Generating Plant for Blackpool.—An interesting cere- 
| 


, for traction purposes, supplied by the Brush Electrical Engi- 


neering Co. This is designed to take exhaust steam from 
the existing Ferranti and Browett-Lindley engines. The total 
capacity of the station is now 6,550 kw. These two units re- 
present the seventh extension of plant since the station was 
opened in 1893 bv Lord Kelvin. The original plant consisted. 


100 kw. generators, all rope driven. The present extension 
is due to a reaction from the temporary set-back caused by the 
advent of metal-filament lamps in 1908. On the dav of the 
opening and the following day an exhibition of electrical appa- 


j ratus was arranged at the works by Mr. Charles Furness, the . 
: borough electrical engineer. 


Great interest was taken in the 
exhibition, for which many well-known firms lent apparatus. 
Demonstrations of cookerv were given bv Miss Padley with the 
“Tricity ” outfit, by Miss Paget with an “ Eclipse " cooker, 
and by Mrs. Dixon with a Ferranti oven. 


Tke New B. & K. Electric Restaurant.—On Wednes- 
dav evening last, at the kind invitation of the directors 
of the Brompton and Kensington Accessories Co., we at- 
tended a dinner celebrating the completion of the electric 
estaurant which the company has established in Earl's Court- 
road, practically adjoining Earl's Court District station. Those 
present, who numbered about 40, included Messrs. H. R. 
Beeton (chairman), J. S. Highfield, J. Christie, A. H. Seabrook, 
R. A. Chattock, A. B. Anderson, H. H. Berry, F. A. Cortez- 

S. Downe, W. F. Davies. 


Mr. H. R. Beeton. who is chairman of the Brompton and. 
Kensington Accessories Co. and the Brompton and Kensington 
Electric Supply Co., presided, and an excellent dinner of nine 


The 


courses was served in the body of the new restaurant. 
entire meal was cooked by electricity. 

After the toast of '" The King” had been honoured, Mr. J. €. L. 
COWARD, K.C., rising to propose the toast of ''Success to the New 
Enterprise," recalled his association with electricity supply in the 
metropolis, when he acted on behalf of the L.C.C., and had occasion to 
criticise the officers and methods of the London companies. He remarked 
that the central authority had never yet invited him to dinner ; that had: 
been left to one of the companies he had criticised. He considered that 
the Brompton and Kensington Co. were making history in opening the 
new restaurant, and he trusted that their pioneer work would be success- 
ful. He recalled the days when he promoted a Bill for an electric tram- 
way, and cited an amusing incident in which Lord Ravensworth, who was 
chairman of the committee, figured. His lordship pointed out that there 
was considerable danger with electricity, and when he was informed that 
it would be necessary to have two naked conductors running alongside: 
the line for three miles he expressed the strongest disapproval. Mr. 
Coward said that wonderful advances had been made with electric- 
cooking, and he looked forward to rapid progress. . 

Mr. H. R. BEEToN, rising to reply to the toast which had been drunk 
with enthusiasm, remarked that reticence was considered the path of 
wisdom in any new development. It was 25 years since the inaugural 
banquet was held on the starting up of the Brompton and Kensington 
supply, and in presiding on that occasion he said many things which he. 
hoped were now forgotten. He had found, however, that what he had 
anticipated had not been fulfilled, and that what had been fulfilled was not 
what he had anticipated. Since then they had overcome great diffi. 
culties, and had built better than they knew. It was a consolation to 
him that gas had been practically routed from the field of lighting, and 
was at present entrenched in the field of cooking. In com petin g with gas 
he felt that they were offering a superior article at a contin ually diminish- 
ing price. The prospects for the future were good. The cost of electricity 
was 75 per cent. less than it was some years ago, and it was no longer ` 
necessary to make a draft on the public confidence as to the reliability ' 


of electrical apparatus. This had been fully demonstrated with electric ^ 
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lighting. He thought that the success of gas had paved the way for 
electricity, and that the ingenuity shown by gas men in designing under 
stress of circumstances gas consuming appliances would be all to the 
advantage of electricity. He considered that they were inaugurating 
imp rtant developments in domestic economy. Before the close of their 
term they would have a much larg. rrevenue fron cooking consumers, and 
would. profit by the experience which the tendencies of the time were 
teaching. When the L.C.C. entere l into their inheritance he consi lere 
that the Brompton and Kensington Accessories Co. would be in à position 
to continue its business independently and enjoy also a continue] 
prosperity for the shareholders. His company were doing their uimozt 
to identify themselves with the interests of the consumers in the district. 

At the conclusion of the dinner the guests were free to inspect the 
‘electrical equipment in the various parts of the building. We shall 
publish a full description of this apparatus in our next issue. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. C. D. McCourt contributes an article on ** The Bonecourt 
Process of Surface Combustion " (p. 132). 


A Paper on ** The Use of the Electrostatic System for the Measure- 
ment. of Power." by Messrs. C. C. Paterson, E. H. Rayner and A. 
Kinnes, was read before the Institution of Electrical Engincers last 
night (p. 120). 

An abstract is given of Sir H. F. Donaldson's address to the Insti- 
tution of Mechanical Engineers (p. 135). 


Dr. S. P. Smith's Paper on “ The Use of Single-phase Commu- 
tator Motors for Electric Traction " is concluded (p. 129). 


We give an account of the discussion on Dr. G. Kapp's Paper on 
Phase Advancing at the Institution of Electrical Engineers, and we 
also deal with this subject in our Leading Article. 


Companies’ Meetings and Reports.—Meetings of the Indo-European 
Telegraph Co., Direct United States Cable Co., United River Plate 
Telephone Co., Anglo-American Telegraph Co.. Guernsey Electric 
Power & Lighting Co. and Woking Electric Supply Co. are reported 
(pp. 157-160). 

The directors’ reports abstracted include those of the Alderley & 
Wilmslow Electric Supply, Anchor Cable Co., British Westinghouse 
Electric & Mfg. Co., Callender’s Cable & Construction Co., Chiswick 
Electricity Supply Corpn., Cuba Submarine Telegraph Co.. National 
Telephone Co., Rangoon Electrie Tramway & Supply Co.. West 
India & Panama Telegraph Co.. Willans & Robinson. &e. (pp. 
158-160). 


OBITUARY. 


Francis B. Bapt.—We regret to record the death of Lieut. F. B. 
Badt, president of the Badt-Westburg Electrie Co., which occurred 
recently at Chicago at the age of 64. The deceased was a Russian by 
birth, and was educated in Germany, serving with the army of that 
country in the Franco-Prussian war, From 188] to 1888 he was 
superintendent of the construction department of the old United 
States Electric Light Co., of New York. In the vear last mentioned 
he moved to Chicago and became connected with the Western Elec- 
tric Co. The following vear he was made district engineer in Chicago 
of the United Edison Mfg. Co. In 1890 he joined the Thomson- 
Houston Electric Co.. and was made manager of the power and mining 
department of the Chicago office. This connection lasted until the 
Thomson-Houston Co. was merged into the General Electric Co. in 
1892. From 1894 to 1897 Mr. Badt was general manager of the 
Siemens & Halske Electric Co. of America. He then organised the 
firm of F. B. Badt & Co.. which was succeeded about two years ago 
by the Badt-Westburg Electric Co., of which the deceased was 
president. He was the author of a famous set of electrical hand. 
books published in the early days of the electrical industry and 
even yet in circulation. ; 

JULIUS ZIMMERMAN.—We regret to record the death of Mr. Julius 
Zimmerman, a director of G. Straus & Co. (Ltd.), electrical engineers. 
Mr. Zimmerman was found shot in the head on the firm's premises. 
Upper Thames-street, London, on Thursday last. 


PERSONAL. 


Mr. H. F. Street, borough electrical engineer, of Southampton, has 
resigned the position of tramways general manager. "This has been 
accepted by the Council as from the end of September next, and he 
will from that date devote the whole of his time to the electricity 
undertaking at the same salary as he now receives from the tramways 
and electricity departments, viz., £600 per annum. 


Mr. L. H. King has resigned his position as electrical engineer to 
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Whitby Urban Council in order to act as station erection superin. 
tendent to Marconi's Wireless Telegraph Co. Mr. King will com. 
mence his new duties in about three months’ time. Mr. J. W. Piggott. 
at present mains engineer. is recommended as successor to Mr. King. 

Mr. H. H. McLeod, engineer and manager of Mountain Ash Urban 
Council's electricity supply works at Ynysybwl. Glam, has tendered 
his resignation, 


Glasgow Corporation are recommended to increase the salarv of 
the general manager of the tramways (Mr. J. Dalrymple) from 
£1.100 to £1.250 per annum. 


The man y friends of Mr. W. E. Gibson, manager of the lamp sales 
department of Dick. Kerr & Co. (formerly of the LT. E. Co.), will be 
sorry to hear of the death of his wife. which occurred on Friday last, 
after a painful illness. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the post of head of the electrical engi- 
neering department of the Birmingham Municipal Technical School. 
Commencing salary £300 per annum, Particulars from the secretary 
(Mr. Geo, Mellor), Suffolk-street. Birmingham, and applications by 
May 31. See advertisement. 

Applications are invited for the post of lecturer in mathematics 
at the University of Hong Kong. Salary £400 per annum and 
quarters, or £100 house allowance. Five years’ agreement, and 
the work will be chiefly with the students of the engineering faculty. 
Applications are also invited for the post of lecturer in strength of 
materials, Commencing salary £350 per annum with quarters, or 
£100 house allowance. Five years’ agreement. Applications to 
the Dean of the Faculty of Engineering, Mr. C. A. M. Smith, M.Sc., 
M. L Mech. E., care of British Engineers’ Association, Caxton House, 
Westminster, S.W., by May 20. See an advertisement. 


A draughtsman is required for the West London district, used to 
design of small dynamos, motors, and switchboards, See an adver- 
tisement. 

An assistant electrical engineer is required for the electric light 
department, Lagos, Southern Nigeria. Salary £350 a vear, rising to 
£400 by annua! increments of £10. Applications to Messrs. Prece, 
Cardew & Snell, 8, Queen. Anne's Gate. Westminster, S.W. Nee 
advertisement. 


An electric mechanician and electric inspector is required for the 
telegraph department of the East Africa Protectorate. Salary £200. 
rising to £300 a vear, Applications to Messrs. Preece. Cardew & 
Snell. 8, Queen Anne's Gate. London, N.W. 

An assistant mains engineer is required by Dover Corporation. 
Commencing salary £100, Applications by noon May 12. 

Designers of d.c. motors and generators and of a.c. motors are 
required by advertisers. 


Mr. Frank Timms, late of Messrs. Armstrong. Whitworth & Co., 
has been appointed to the position of installation engineer and can- 
vasser to the Tynemouth Corporation electricity works. 


Birkenhead Electricity Committee recommend the promotion of 
the chief assistant electrical engineer (Mr. G. P. Shallcross) to the 
position of borough electrical engineer. at a commencing salary of 
£400 per annum. 

Mr. C. A. Nickson, of Manchester, has been appointed clerk of 
works in connection with the erection of the new Bolton electricity 
works. 


INSTITUTIONS AND SOCIETIES. 


Institution of Civil Engineers.— The Council of this Institution 
have made the following awards for Papers read and discussed during 
the session 1912-1913 :—A Telford gold medal to Mr. Murdoch Mac- 
donald, C.M.G.; a George Stephenson gold medal to Mr. G. D. 
Snyder; a Watt gold medal to Mr. H. A. Humphrey ; Telford pre- 
miums to Messrs. C. W. Methven, B. Hall Blyth, jun., C. J. Crofts. 
F. Grove, B. T. B. Boothby and F. Carnegie ; and the Manby pre- 
mium to Capt. C. E. P. Sankey, R.E. The award for Papers pub- 
lished in the “ Proceedings " without discussion and for students 
Papers wil! be announced later. 

Royal Soeiety.—The following were among the Papers read at 
the meeting of this Society yesterday afternoon: '' The Capacity 
for Heat of Metals at different Temperatures," by Prof. E. H. 
Griffiths, F.R.S., and Mr. E. Griffiths; “ The Transition from the 
Elastic to the Plastic State in Mild Steel," by Messrs. A. Robertson 
and G. Cook; “ The Attainment-of High Potentials by the Use of 
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Council offer certain technological scholarships, of which not more 
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Radium,” by Mr. H G. J. Moseley ; and “ The Decrease in Velocity scholarships will be tenable for day or combined day and evening courses, 


of a Particles in passing through Matter,” by Mr. E. Marsden and | in connection with chemical industries, textile work, engineering (mecha- 
Dr. T. S. Tavlor. nica] or electrical), or other approved industry, and are intended for 


'oung artisans who have had at least three years’ practical experience 
Tramway , ang Light Railways Association.—The annual congress A OTIS pe or their equivalent. Seholarshizs of kas a than 
of this Association will b» held at Blackpool on June 12 and 13, The | £50 per annum are also offered to persons desirous of following day courses 
proceedings will open at the Imperial Hotel with a reception by the | of higher technical instruction. Application forms and full particulars 
Mayor and Corporation of Blackpool and the directors of the Black- | may be obtained from the Education Department (Technical Branch), 
pool and Fleetwood, and Blackpool'St. Anne's Companies. Papers | County Hall, Wakefield. 
will then be read on “ Possibilities for Increasing Profits on Inter- Free Places at the Imperial College of Science and Technology.— The 
Urban Lines,” by Mr. E. H. Edwardes, and “ Tramways—a Résumé," | London County Council will be prepared to award for the session 
by Mr. F. Bland. In the afternoon there will be an excursion to | 1913.14, a limited number of free places at the Imperial College of 
Lytham, and in the eve..ing a banquet will be given at the Imperial 


Science and Technology, South Kensington, S.W. : 
Hotel by the Mayor and Corporation of Blackpool. On the Friday | There is no restriction as to income. but intending candidates must be 
Papers will be read on “‘ Rail-less Traction and Motor Buses," by | crdinarily resident within the areaof the administrative Countyof London- 
Mr. H. England, and on ‘Standard Rules for Motormen and | and must be students who have been in regular attendance at appropriate 
Conductors,” by Mr. A. V. Mason. In the afternoon an excursion | courses of instruction for at least two sessions. The free studentships 
will be made to Furness Abbey, and in the evening a supper and ra nk entitle the holders to any maintenance grants, but scum 
d will be held at the Imperial Hotel Special arrangements | ?'dinary tuition fees. The free places will be awarded on consideration 
xe pe of the past records of the candidates, the recommendations of their 
have been made with the Imperial Hotel, Blackpool, for the reserva. teachers, the course of study which they intend to follow, &c. Appli- 
tion of rooms, and the secretary, therefore, earnestly requests mem- cation forms (T. 2/268) may be obtained from the Education Officer, 
bers to notify him at an early date if they wish rooms reserved. L.C.C. Education Offices, Victoria Embankment, W.C., and must be 
The * Point Fíves."—2A meeting of this Association was held at 
the Great Northern Hotel, Bradford, on Friday, April 18th Mr. 


retu rned not later than May 24. 
Institute of Chemistry.—Of 11 candidates who presented them- 
Thomas Roles in the chair. Messrs. W. G. Pickvance, of Wrexham 
(Feb., 1913, Norwich system, plus 3d.), H. Gray, of Accrington (April, 


selves for the recent intermediate examination of the Institute seven 
1913, Norwich system, plus }$d.), and S. E. Fedden, of Sheffield (April, 


passed, viz. :— 
J. D. S. Bramer, L. F. ]e Brocq, B.Sc., L. Davis, B.Sc., G. A. Stokes, 
1913, Norwich system, plus jd.). were duly elected members of the 
Association. Mr. F. W, Purse, who is going to Carlisle, could not be 


S. H. Stroud, H. Trickett and E. G. G. Wheeler. Of 25 candidates who 
presented themselves for the final examin ation 14 passed. In the branch 
formally elected, as he was not at the time of the meeting in eoi of E SE chen Js c S = Nauck T ra ; 
an undertaking conforming with the Articles of Association, but it Hollely, T. 8. Jones, B.Sc., H. Lambourne, B.Sc. D. H. Peacock. B Sc. 
Nay P Me ST. Allen, of Case: will cease o be an ordiury | Bå» and F. Sproston, B.S. in the chemistry of food and drags and 
member when he takes over his duties at Wolverhampton, but he | 3aunders'and W. A. Storey. i : : : 
was unanimously elected an honorary member .for 12 months, to 
give him time to introduce a 0:5 tariff in Wolverhampton. The 
chairman gave a valuable and interesting address dealing with the 
development of the heating and cooking load at Bradford. This 
was followed by a long discussion terminating at 1 a.m. on Saturday. 
April 19th, and arising therefrom it was decided that a special meet- 
ing should be held at the Institution of Electrical Engineers 
on Friday, May 23rd, to consider the following matters: (a) Stand- 
ardisation as far as practicable of electric cookers; (6) standard- 
isation of the rateable value plus jd. per unit tariff for domestic 
supplies, The next ordinary meeting will b» held on Tuesday, June 
lth, in London during the I.M.E.A. Convention week (Mr. A. S. 
Blackman, chairman). It was decided that this should be an open 
meeting. at which anyone interested in the objects of the Association 
could attend. There will be the usual dinner at 7:30 (tickets 3s. 6d.. 
morning dress). followed by the chairman's customary five minutes’ 
address, and then a discussion. Messrs. H. W. Bowden, A. S. 
Blackman, and the hon, secretary were appointed a sub-committee 
to make the necessary arrangements. It is requested that all who 
wish to attend this meeting should send in their names to the hon. 
secretary, 19, York-place, Baker-street, London, W.. as early as 
possible, and then the sub-committee will make further arrange- 
ments as to the place of meeting. &c. With regard to electrical 
publicity, it was decided that owing to the moribund state of the 
Electric Supply Publicity Committee, the Association must for the 
time being make its own arrangements for its members’ require- 
ments, and a sketch was approved, to be enlarged for poster pur- 
poses and reduced for postcards. This poster is illustrated in our 
Commercial and Industrial Supplement. The members of the Associa- 
tion are to have the first callon these pos‘ers, but any which are avail- 
able after that, Messrs, Miles & Co., the publishers, are entitled to dis- 
pose of to anyone who asks for them. The price of the posters is 28s. 
per 100, plus 7s. 6d. for over-printing name and address, and the post- 
cards 16s. per 1,000, printing on the reverse side extra. Applications 
to be sent to the hon. secretary, who will notify Messrs. Miles & Co. 
to complete the order. Although no resolution was passed, it was 
felt strongly that this question of publicity is one which the elec- 
trical industry cannot afford to neglect any longer, and a lead was 
looked for from the Industrial Committee of the Institution of Elec- 
‘neal Engineers as to what must be done in this direction. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 2nd (to-day). 
TEXTILE INSTITUTE, 


6 p.m. Meeting at the Midland Hotel, Manchester. (Conference 

on '' Textile Mill Driving." 
SATURDAY, May 3rd. 
BIRMINGHAM AND District ELECTRIC. CLUB. 

7:45 p.m. Meeting at the Swan Hotel, New-street, Birmingham. 
General discussion on “ Purchased v. Home Generated Power,” 
introduced by Mr. W. Fennell and on “ Direct v. Alternating 
Current for General Works Power,” introduced by Mr. F. W. 
Foster. i 

MONDAY, May 5th. 
NEWCASTLE SECTION OF THE [NsTITUTION OF ELECTRICAL ENGINEERS. 

7 30 p.m. Meeting at Armstrong College, Newcastle. Paper on 
“ Phase Advancing,” by Dr. G. Kapp. 

TUESDAY, May 6th. 
. RÖNTGEN SOCIETY. 

8:15 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment, W.C. Paper on “ Theory and Practice 
in Ray Therapeutics,” by Dr. H. Johnson, and Demonstration 
of a New X-Ray Couch by Dr. Hampson. 


WEDNESDAY, May 7th. 
FARADAY SOCIETY. 


$ p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Papers on “ A Redetermination 
of the Elastic Modulus of Aluminium " and “ The Density of 
Aluminium," by Dr. F. J. Brislee ; “ On the Potential due to 
Liquid Contact," Part IIL, by Dr. A. C. Cumming and 
Miss Elizabeth Gilchrist ; “ Noteon the Electrolytic Determina- 
tion of Copper in Solutions containing Nitric Acid," by Miss 
Elizabeth Gilchrist and Dr. A. C. Cumming,; ‘ New Experi- 
ments on Colloids,” by Mr. T. A. Coward, and “ Overvoltage,”’ 
by Prof. J. W. Richards. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, May 5th, 1913, “A” Company.—Infantry drill 
ROSS rae are ad all members on the 6th Ee of Ep. ok tor 
all candidates for higher rating, 7 to 9 p.m. inst i 
$i i. g p.m. Musketry instruction, 
Tuesday, May 6th, 1913, “ B " Company.— Drills, &., as fo 
Wednesday, May 7th, 1913, all Com panies.— Annual Musketry i rud ier 
Thursday, May 8th, 1913, “C” Company.— Drills, &c., as for May 5th 
Friday. May oth, 1813, “ D s Company. Drills, &c., as for May bth. 
aturday, May .—He uarters wil iment 
business from 10 a.m. till 19 hd Tuque (AT os0l 


EDUCATIONAL NOTES. 


Technological Scholarships.—The West Riding (of Yorks) County 


is four will be of the value of £60 per annum. 
Gee. must be qualified by residence within the Administrative 
Y of the West g (*.e., excluding the county boroughs). The 
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THE USE OF THE ELECTROSTATIC SYSTEM FOR THE 
MEASUREMENT OF POWER." 


BY C. C. PATERSON, E. H. RAYNER, M.A. AND A. KINNES, B.SC. 


Summary.—The authors describe the electrostatic instruments now 
used at the National Physical Laboratory for the measurement of alter- 
nating currents, pressure and power. Some applications of the instru- 
ments arc also given. 

The authors have used the electrostatic system for all their alter- 
nating-current measurements at the National Physical Laboratory 
for upwards of six years. The instruments consist of electrostatic 
voltmeters and an electrostatic wattmeter, together with the sup- 
plementary apparatus which enables commercial alternating-current 
instruments of any range and of the highest precision to be calibrated 
with ease and certainty. The accuracy attained is considerably 
better than 5 parts in 10.000 ; and the long experience gz;ned in the 
everyday use of the instruments has convinced the authors of the 
great value and convenience of the system in the work of a central 
testing laboratory. There is no suggestion that the electrostatic 
wattmeter should take the place of any of the existing precision 
instruments used in station work. for this purpose it would prove 
troublesome. 

` The apparatus which the authors have developed has been evolved 
to meet the special requirements of the electrotechnical instrument- 
testing section at the National Physical Laboratory. Two of the 
principal requirements of the work are: a high degree of accuracy 
and adaptability over a wide range for measuring all kinds of loads 
met with in the testing laboratory. 

The primary advantage of the electrostatic svstem lies in the 
wideness of ranges of both current and voltage over which a single 
standard instrument can be used. The voltage range of dynamo- 
meter wattmeters can be multiplied indefinitely ; but errors are 
introduced when the current to be measured exceeds 100 or 200 
amperes. One of the chief troubles is due to the heavy metallic 
windings of the series coils, and the disturbance of their fields in con- 
sequence of eddy currents. The electrostatic wattmeter. on the 
other hand, can be used to measure practically any current. The 
authors at present go up to 3.000 amperes in alternating-current 
power measurements ; but if there were a demand for tests involving 
larger currents it could readily be met. The fect that the volt meter 
and the wattmeter require but à minute capacitv current enables 
them to be changed over from one circuit to another without causing 
any disturbance—as, for instance, when measuring three-phase 
systems by the two-wattmeter method, or when measuring the ratios 
of potential transformers. Eddy currents do not arise in the appa- 
ratus to affect its accuracy under any circumstances met with in 
practice. The instruments themselves are independent of changes 
in frequency or in wave-form. The shunts which are used with the 
wattmeter for currents of 1,000 amperes and over have, however, a 
very small effective inductance which should be allowed for when 
high accuracy at very low power factors is required. For instance, 
the 3,000-ampere shunt introduces an error of 0-8 per cent. in watt- 
meter readings at 0-1 p.f. and 50 cycles per second. The 
form of the shunt enables the inductance to be readilv calculated, 
and a correction for the only factor affecting the accuracy can thus 
be applied. As, however, the accuracy is only affected when the 
largest currents and lowest power-factors are in question, it is very 
seldom necessary to take this error into account. "The instruments 
are all of the direct deflection type, and their scales can be read easily 
and accuratelv with the naked eve. 

The chief disadvantages of the svstem are: The relatively small 
controlling forces in the electrometers causing the slow movement 
which is common to most electrostatic instruments. In order to 
keep down the time of swing of the wattmeter moving system (un- 
damped) to about 8 seconds, and yet leave the instrument robust 
enough to stand ordinary everyday use, it is desirable to work with 
a pressure of about 2 volts on the quadrants for full deflection over 
the scale. This means that a pressure drop of 1 or 2 volts is wanted 
whatever be the current through the series resistance. Two volts 
with 2,000 amperes means a dissipation of 4 kw. in the resistance ; 
this is readily managed with water cooling, but the introduction of 
the water system must be regarded as a disadvantage. Considerable 
benefit, however, accrues from the use of these resistances, as they 
form a good non-inductive Joad for the transformer and generator 
supplying the current, and thus help to prevent wave distortion of 
the generator and to keep three-phase circuits balanced. Their 


* Abstract of a Paper read last night before the Institution of Electrical 
Engineers. 3 
+ “Journal” of the Institution of Electrical Engineers, Vol. XLII., 


p. 463, 1909. 
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relatively high resistance also helps to produce a low-time constant. 
The instruments are not portable. When once set up and adjusted 
thev are best left alone. Most of the apparatus must be regarded as 
" special," since there is never likely to be a sufficient demand for 
equipment of this nature to cause it to be manufactured in com- 
mercial quantities. . 

Before describing the method and apparatus for calibrating and 
using the electrostatic instruments, it will be well to indicate in a 
general way their functions in relation to one another. Only two 
eleetrostatie instruments are really necessaryv—a voltmeter and a 
wattmeter. Current is measured by the voltmeter used in conjunc- 
tion with the non-inductive resistances in à way to be described later. 
The two instruments are set up near the centre of a semi-circular 
darkened enclosure. The voltmeter is a 160-volt standard horizontal 
tvpe Kelvin and White multi-cellular instrument, with oil damping. 
Above the oil damper is fixed à concave mirror 20 mm. diameter, 
which must be very accurately made. Its radius of curvature is 
approximately 3 metres. The beam of light from a Nernst lamp and 
lens is retlected from it, forming an image of the lens and crosswire 
on à scale, 4 metres away and 8 metres long. which forms the bound- 
arv of the enclosure. The voltmeter is the link which connects the 
svstem to the fundamental standard of voltage, and evervthing 
therefore depends on the accuracy with which it can be read and 
relied upon. The great length of scale and the sharp definition of the 
image of the crosswire on it enable the voltage to be read to an accur- 
acy of l part in 10.000. As is well known, the scale divisions of these 
instruments are contracted at the two extremes of the scale. and the 
useful range when the greatest accuracy is required is from 50 to 140 
volts. A second instrument of the same type reading to 300 volts 
is also installed in the same way. On account of the elastic fatigue 
of the suspension, and consequent slow creep of the detlection, the 
instrument has to be capable of being calibrated whenever desirable 
at the point at which it is being used. The calibration is done on 
continuous current by a simple potentio meter dividing box, the 
instrument being reversed to eliminate the contact difference of 
potential. The voltmeter has been found very reliable, and we thus 
hve an instrument which itself takes only à minute capacit v-current, 
and which measures alternating P.D. of the order of 100 volts to an 
accuracy of 1 part in 10.000. This has been explained in some detail, 
because the possibilit v of having an instrument of this kind is perhaps 
the most vital feature of the svstem ; for in conjunction with a non- 
inductive resistance it enables the electrostatic wattmeter to be 
calibrated on alternating instead of on continuous current. For 
instance, if the voltmeter registers exactly 100 volts (alternating) 
when placed across the terminals of a 100 ohm non-inductive resist- 
ance, the watts dissipated will be exactly 100, and the reading of the 
wattmeter indicates this amount to 2 parts in 10,000. When the 
wattmeter has been calibrated in the above manner it is ready to be 
used on the testing cireuit. A P. D. proportional to, and in phase with, 
the current in tlie circuit is put across the quadrants, and the pressure 
of the circuit, or a fraction of it, is applied between the needle and the 
quadrants. The instrument then correctly indicates the power in 
the circuit and is independent of frequency or power factor. 


THE WATTMETER. 


A sectional drawing of the quadrants and lower portions of this 
instrument is shown in Fig. 1. It will be seen from this illustration 
that the instrument is quite simple in construction. A brass ring, A, 
23 cm. diameter and about 9 mm. thick, is supported on three legs. 
On this ring is centred a platform B, carrying the whole of the instru- 
ment, and free to be rotated bodily by means of the tangent screw 
shown in the front of the illustration. "This gives a fine adjustment 
of the instrument with relation to the scale, and enables the zero of 
the wattmeter to be made coincident with that of the scale. On a 
second platform, C. rests the upper portion of the instrument from 
which the moving system is suspended. This upper portion can be 
moved laterally on C to facilitate the centreing of the needle in the 
quadrants. There are fine adjustments at the top for raising and 
lowering the needle, and also for turning the whole suspended system 
round so that the needle takes up any desired position in relation to 
the quadrants. The long tube and sliding inner rod enable sus- 
pension filaments of any desired length to be used. Itis essential 
that all parts shall be accurately machined, as it has often been 
necessary to take the instrument to pieces and to put it together agam 
in such a way that the adjustments are unaffected. The needle and 
quadrants are made of a special copper-aluminium allov. This 
material has the greatest strength of the alloys of this series. and 
permits therefore of the uxe of a very thin needle. Each set of four 
quadrants is fixed on to a rigid brass plate, and is insulated fron it 


by means of amberite pillars—three to each quadrant. The accurate , 


setting of these quadrants so as to make them quite symmet rical was 


accomplished by the use of a specially made gauge. After the fixing , 


/ 


Fic. 1.—Secrion THROUGH THE LOWER PORTION OF THE WATTMETER. 


diaphragm is fixed at D, Fig. 1, so that when unshipping the instru- 
ment to change the needle or make some other adjustment it is only 
necessary to take the weight of the needle by means of the screw E, 
disengage the hooks, and close the iris diaphragm on to the spindle. 
This enables the whole of the top of the instrument with the upper 
platform, C, to be lifted off without straining the suspension in any 
ways. The upper quadrant system can then be raised, and the needle 
vith its short spindle is ready to be removed. An important point 


is 20 mm. high by 8 mm. wide. The making of the needle requires 
inl care, since any lack of symmetry will cause an uneven scale 
calibration. The accuracy desired in the measurement of power 
Decessitates an angular deflection of the needle through 45 deg. As 
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was complete the quadrant surfaces were machined up very lightly ' the quadrants are only 2 mm. apart, it will be seen that a thin nee Ile 
in a lathe and then ground flat on a surface plate. The lower quad- | cannot be expected to be so flat as to give a straight line law to 2 parte 
rant plate is supported by three adjusting screws which keep it | in 10,000 over this angle of deflection. An even calibration, however, 
central by the hole, slot, and plane device. In a similar manner the | has been obtained to within 1 or 2 parts in 1,000; but it was neoes- 
plate to which the upper quadrants are fixed is supported on the | sary, in order to obtain this accuracy, to make several needles an1 to 
lower plate, and can be similarly adjusted as regards height. It will | try which gave the best calibration. As, however, for optical reasons 
be seen from this that the accurate adjustment of quadrant distance | the scale used with the wattmeter cannot be semi-circular, its divisions 
and height of needle can be readily effected. would not in any case be equi-distant, and a scale must be drawn to 

The moving system is illustrated in Fig. 2, and its construction is | suit the instrument as set up. Hence exact regularity of calibration 
such as to permit of easy removal from the instrument. It consists | is not of any special consequence. The needles are 60 mm. across 
of ^ phosphor-bronze strip, 20 cm. long, annealed in a reducing atmo- | and of the shape shown in Fig. 2. Any shape which deviates from 
sphere while under slight tension. The strip is soldered in the ordi- | this, by the introduction of other than concentric circles, is found to 
nary way to an upper connection, and at the lower end to the frame | affect the calibration and should not be used for wattmeter work 
carrying the mirror. The frame is extended in the form of a long rod | where a linear law is desired. It was intended, when designing the 
about ] mm. diameter. which ends in the usual form of right-angled | instrument, so to adjust the quadrant distance and the stiffness of 
square-section hook. The hook engages with the lower rod, in the | the suspension that the natural air-damping as the needle turned 
centre of which the needle is clamped between flanges. An iris | between the quadrants would have sufficed. This, however, was 
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Fic. 2.—HEAD or WATTMETER WITH MoviNa SYSTEM. 
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found impossible with a flat needle, as the quadrant distance would 
have to be reduced to an impracticable dimension. Furthermore 
the thinnest metal foil which could be used for the needle without 
ae pid its id weight was 0-06 mm.  Magnalium was found 
to be not stiff enough for this purpose, and t i : i 
nium alloy meand above wad ad. Vesper ctatut 
Method of Using the Wattmeter.—It will be seen from t i 
description that the case and everything in the em ue 
same potential as the needle, with the exception of the four quadrants 
In practice the P.D. between the quadrants is about 2 volts and 
between the needles and the quadrants 100 volts. This needle P D 
must be regarded as being the P.D. between the needle and a point 
whose potential is midway between that of the two quadrante (see 
Fig. 3); and this latter point may ;be therefore ‘considered ag the 


to sce that the whole moving system turns truly about its axis. 
mirror 18 concave ; it has a radius of curvature of 3 metres, and 


nr 


128 


THE ELECTRICIAN, MAY 2, 1913. 


centre of the electrostatic system in the instrument. It is important 
to recognise this, for great simplicity is secured, when using the instru- 
ment on testing circuits with fictitious loads, if a point midway 
between the quadrants is made the common junction. When the 
quadrants are connected to the terminals of a low resistance the 
instrument measures the power which is being dissipated between 
the point to which the needle is connected and the point which is 
midway between the terminals of the low-current resistance (Fig. 3). 
That is to sav, the watts in half the main-circuit resistance are in- 
cluded in the energy measured, and a correction for this must be 
made. If, however, the middle point of the resistance is accessib'e 
the voltage circuit can be connected so that no correction is necessary. 
The electrostatic wattmeter may be said to have t wo zeros (see Fig. 3) :. 
(1) When the needle and two quadrants are at the same potential 
This is referred to here as the mechanical zero. (2) When the quad- 
rants are at the same potential and a voltage is applied between 
them and the needle. This is referred to as the electrical zero. lf 
evervthing in the instrument is perfectly symmetrical these t wo zeros 
will coincide ; but with the slightest lack of symmetry the needle will 
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Fia. 3.—DIAGRAM or WATTMETER QUADRANTS AND NEEDLE ON 
MECHANICAL ZERO, ON ELECTRICAL ZERO, AND ON CIRCUIT. 
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take up a different position in the quadrants under the second con- 
dition from that which it occupied when all parts were at the sume 
potential. The electrical zero is the one to work to on all occasions ; 
and provided the agreement with the mechanical zero is fairly close, 
further adjustment is unnecessary. A slight tilt of the quadrants by 
means of the three adjusting screws, however, will always bring the 
two into exact agreement. 

Calibration of Wattmeter.—It has already been explained that a 
perfectly even wattmeter scale cannot be secured to the accuracy 
desired, as, among other reasons, the constant of the instrument 
varies slightly from point to point of itsdefleetion. It is also desirable 
to redetermine tlie constant from time to time, especially when great 
accuracy is required. The wattmeter has arrangements which per- 
mit of a quick determination of its constant at any point of its scale, 
in the same way that the electrostatic voltmeter is provided with a 
calibrating circuit which enables the scale error to be determined at 
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Fig. 4.—METHOD FOR CALIBRATING THE WATTMETER. 


any time. The appropriate connections are illustrated in Fig. 4. 
Between the middle point A and the point B is exactly 200 ohms of 
non-inductive resistance. The alternating supply voltage is ad- 
justed so that the electrostatic volt meter connected between these 
points indicates exactly 100 volts ; thus precisel v 00 watts are being 
dissipated between A and B. It was pointed out previously that it 
is the power between these points to which the deflections of the 
wattmeter are proportional when it is connected as in the diagram. 
It will be seen that of the 200 ohms the last two are divided into 20 
steps of 0-1 ohm each, "There is à similar.set of 20 steps on the other 
aide of the neutral point A; and the quadrants of the wattmeter can 
b» made to embrace as many of these steps as desired, always keeping 
the resistance equal on either side of A. Thus, since exactly 0-5 
ampere is passing through the circuit, there will be a pressure of 2 
volts across the quadrants when the latter embrace 20 steps on either 


side of A. By varying the amount of this resistance across the quad- 


rants, any desired voltage can be impressed on them, and the detlec. 


tion wil] vary proportionally. | 
Connection of Wattmeter to the Test Circuit.—In the larger part of 
the work with the wattmeter fictitious loads are used. The current 
for an instrument is obtained from one source, and the P.D. for its 
voltage coils from another. The most convenient and usua! way is to 
obtain these from two similar alternators, whose armatures are 
coupled together, but one of whose fields can be rotated in relation 
to that of the other. In this way any required phase displacement 
can be obtained between current and voltage ; and separate adjust- 
ments for both are secured by means of regulating resistances in 
the two alternator fields. Fig. 5 gives. in elementary form, the con- 
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Fia. 5.— CONNECTION OF THE STATIC WATTMETER TO THE TEST CIRCUIT 
FOR THE CALIBRATION OF ANOTHER WATTMETER. 


nection of the wattmeter to the ordinary test circuit for the cali- 
bration of à wattmeter or a watt-hour meter on a fictitious load. It 
will be seen that the voltage and current circuits are inter-connected 
at the subdivided end of the potential divider and the middle point of 
the current resistance. A potential divider is generally used so that 
the wattmeter can be worked with approximately 100 volts on the 
needle. The dividing resistances used by the authors consist of two 
boxes, each containing 100.000 ohms of Duddell-Mather woven resis- 
tance subdivided into sections which can be used on circuits up to 
about 12,000 volts. The resistances are divided into tive parts of 
20.000 ohms each, one of which is subdivided into 10 parts of 
2.000 ohms. "This arrangement permits of the choice of a large 
number of ratios without excessive subdivision of the resistance. 

The power which the static wattmeter indicates is deduced as 
follows: If K —instrument constant; R,-— resistance through which 
the main current passes; r=ratio of potential divider; D,= 
KD,r 


deflection ; power= 7 watts. 
R, 


QUADRANT VOLTMETER. 


The instruments in use are the laboratory pattern Kelvin and 
White electrostatic voltmeter, with the addition of a concave mirror 
attached near the bottom of the spindle. There is one trouble 
which is inconspicuous in the instrument when used in the manner 
for which it is designed, but which must be allowed for when mag- 
nifving its deflections by reflection. This is due to the elastic 
fatigue of the suspending strip, which shows itself by a gradual 
rise in the deflection of the instrument when a constant voltage is 
applied ; and by a corresponding fall when a lower voltage is applied 
afterthe instrument has been at a higher pressure for some time. {t18 
hoped by treating suspending strips in the manner that has been 
found effective for the wattmeter that this fatigue effect will be con- 
siderably diminished ; and as the instrument is not required to be 
semi-portable it is expected that its inertia may be considerab-y 
reduced, notably by using for the needle vanes the aluminium alloy 
which has been employed in the wattmeter, where a thickness of 
0-015 mm. has been found sufficient. Precautions should be taken 
to see that all moving parts are properly screened from electrostatic 
charges which may slowly accumulate on insulating surfaces, since 
these may affect the calibration on continuous current. 


Calibration.—The voltmeter scales are calibrated by applying 4 
known continuous voltage to the instrument by means of a potential 
‘divider. The potential divider for calibrating the voltmeter consists 
of two sets of resistances in series, the one containing 24 resistances 0 
500 ohms each, and the other 24 or 25 ohms. A current of exactly 
Jy ampere passes through them, causing a drop of 10 volts on 
each of the former, and of 0-5 volt on each of the latter. It. 33; 
therefore, possible to apply to an electrostatic voltmeter any pressure 
hetween 0 and 252 volts, in steps of 0-5 volt. by connecting its ter 
minals to the junetion points of the proper resistances. The sö 
ampere is maintained constant through the dividing resistance 
by passing the current through a resistance whose numerical value 
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is 50 times the normal voltage of a Weston normal cell at the ordi- 
nary laboratory temperature (1:0185 volts at 17?C.). By an adjust- 
able resistance in series the drop in voltage on this resistance is made 
to balance that of such a cell, thus establishing the correct voltage on 
the potential divider. If steps of 4 volt are found to be too coarse 
for any special purpose the cell is balanced across a second addi- 
tional resistance of the above value. The potential divider then 
carries , 1g ampere, whereby steps of } volt are obtainable. If, on 
the other hand, an instrument registering above 260 volts is to be 
used, 520 volts in steps of 1 volt are obtainable by increasing the 
current to ;', ampere and balancing across a third resistance of half 
the value of the one commonly used. 


Mounting.—As surface leakage over ebonite, due to the produc- 
tion of acid, has given considerable trouble, and a voltage of 260 was 
to be the normal pressure on the resistances, special precautions were 
taken. first to avoid leakage, and secondly to detect it easily if it 
occurred. This latter point is one that might be well be considered in 
other types of resistance. The resistances are mounted in two circles 
on ebonite pillars, on the top of which are the contact studs for making 
connection to the voltmeter. The pillars themselves are secured 
into a plate of brass which forms the main support. Leakage over 
the surface of the ebonite is to a large extent prevented by washers 
of amberite, under the heads of the studs. If, however, any leakage 
takes place it must pass through the brass foundation plate, so that 
as long as the insulation of the whole resistance from the brass plate 
is maintained at a sufficiently high value it is certain that no material 
leakage can take place. "The principle of breaking the leakage path 
by a conductor whose insulation from the resistance coil can be 
checked at any time affords a method of avoiding errors due to 
leakage. With the ordinary construction of resistances such errors, 
when they exist, are most difficult to detect. 


MEASUREMENT OF CURRENT. 


The method described below is due to Campbell, and is mainly 
intended for the measurement of large alternating currents above 500 
amperes. It can be used for much smaller currents than this, but 
other methods are equally convenient, and are generally employed. 
A step-up transformer with a ratio of 1 to 100, or 1 to 200, has its 
low-voltage primary cireuit connected across the terminals of the 
standard resistance which carries the current to be measured. The 
P.D. across this resistance is from 1 to 2 volts. The electrostatic 
voltmeter is connected across the secondary of this transformer. 
and its indications are proportional to the current in the standard 
resistance. The fact that the electrostatic voltmeter absorbs no 
energy ensures that the magnetising current of the transformer is 
very small. Used with an open-circuited secondary in this way the 
magnetising current is of the order of 0-02 ampere, and, being nearly 
at right ang:es to the impressed voltage, its shunting effect is negli- 


‘gible for resistances having a drop of 2 volts with a current of 50 


amperes. Unfortunately, the authors have found that when e trans- 
former is used in this way, its ratio, instead of tending towards a 
constant value as the frequency is increased, continues to rise, the 
rate of increase being greater above 100 cycles than at 50 cycles. It 
follows from this that its ratio will be dependent on the wave-form. 
In the transformer employed, for instance, the ratio increased 
0-47 per cent. from 25 to 100 cycles per second. The reason for this 
is mainly the self-capacity of the secondary winding, which tends to 
cause the secondary voltage to reach a high value at the resonating 
frequency of the secondary circuit. A way was found of neutralising 
the effect of this capacity by putting a very small load on the secon- 
dary winding. Various resistances were tried, and it was found for 
this particular transformer that 143,000 ohms rendered the ratio 
independent of wave-form and frequency, except for the small 
varation which results from the fact that the megnetising com- 
ponent of the primary current varies with frequency. The change 
from this cause between 25 and 100 cycles amounts to about 0-08 per 
cent., and must be allowed for in work requiring high accuracy by 
taking the value of the ratio which corresponds with the frequency 
that is being used. The current passing in the secondary circuit, 
when loaded in the way described, is 0-0013 ampere, and gives rise to 
a primary current of about 0-14 ampere. This current is for prac- 
tical purposes constant for frequencies of from 25 to 100 cycles. The 
resistance of 143,000 ohms across the secondary terminals should 

ve a positive temperature coefficient of such a value that it will 
compensate for the temperature error due to the resistance of the 
copper composing the secondary winding. The application of the 
secondary load produces a change of ratio of about 10 per cent. In 
one way this high resistance serves a useful purpose, for it can be used 
as a dividing resistance of the electrostatic voltmeter, the values of 
the subdivisions being such that they give exactly even multiples of 
the primary voltage. 
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THE USE OF SINGLE-PHASE COMMUTATOR MOTORS 
FOR ELECTRIC TRACTION ON LONG-DISTANCE 
RAILWAYS.* 


BY STANLEY PARKER SMITH, D.SC. 
(Concluded from page 91.) 


Summary.—In the Paper the several factors affecting the use of 
continuous-current, three-phase and single-phase systems for traction 
over long distances are summarised and the reasons which have led to the 
adoption of single-phase from generator to motor developed. The main 
problem—from a technical standpoint—then centres round single-phase 
commutator motors, to which the remainder of the Paper is devoted. 


Repulsion Motors. —This type of machine can be developed from 
the compensated series motor in Fig. 1 by short-cireuiting the brushes. 
The energy and compensating windings A and C now change their 
relative positions and the energy is transferred to the rotary member 
by induction. The machine thus obtained is shown diagrammatically 
in Fig. 3, and is known as the simple or plain repulsion motor. No 
direct connection whatever is made to the rotor, so that energy can 
be supplied to the stator at high-tension, as in an induction motor. 
The two windings on the stator, the exciting winding E and the 
energy winding A, can be combined to form a single winding, whence 
the stator winding becomes similar to that ina single-phase generator. 
They are, however, here regarded as separate, with the reversing 
switch R between. 


(Exciting 
l^ Axis 


E 


2 Energy 
HIA 
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Fig. 3.—' THE Praiv REPULSION MOTOR. 


The Plain Repulsion Motor.—Only the general principle is of 
interest in the present discussion; the secondary effects merely 
modify the result, and need not be considered. When the motor is 
at rest, and an alternating pressure is applied at the terminals, a 
current will flow through the exciting winding E and the energy 
winding A. Due to the current in E,a flux 9, will be produced along 
the exciting axis. Due to the current in A, a current is induced in 
the short-circuited compensating winding C, the magnitude of which 
will be such that the flux interlinking the two windings A and C 
in the energy axis will be zero. Hence the current in the compen- 
sating winding will be in direct opposition (at 180 deg.) to the current 
in the energy winding, and therefore reaches its maximum at the 
same instant as the exciting flux. Since, then, the brush axis is 
perpendicular to the exciting axis—the best position for the torque 
—a turning moment will be exerted on the rotor conductors, and 
in this way a considerable starting torque can be developed. 

When the motor is running, à dynamic E.M.F., E, is produced in 
the winding C at the brushes, due to rotation in the exciting flux. 
This pressure is in phase with the flux producing it, and corresponds 
with the counter-E.M.F. in a continuous-current motor. Since now 
it is a motor being considered, the rotor current must be made to 
flow against the back pressure. This is effected by means of a static 
pressure E,, which is induced in the compensating winding C by 
means of a flux e, the letter being created for this purpose. The value 
and direction of o, must be such that E, is equal and opposite to the 
dynamic pressure E, along the energy axis, in order that the resultant 
pressure in the short-circuited rotor winding C may be zero. For 
this purpose the flux $, must act along the energy axis and at right 
angles to ẹ, in both space and time. Further, the winding A on the 
stator is also embraced by the flux @,, in consequence of which a static 
pressure is induced in this winding, in phase with the watt pressure 
E,. The E.M.F. thus induced in the winding A forms the watt 
pressure of the motor and consumes the watt component of the ter- 
minal pressure. Hence the pressure drop across A increases from 
zero at standstill to the watt component P, when the machine is 
running. 

* Abstract of Paper from the '' Proceedings " of the Institution of 
Civil Engineers, Vol. CXC. 
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The flux @,—which is often called the cross-flux, owing toits posi- 
tion in space and time—is really a transformer flux, the function 
of which is to transmit energy from the stator to the rotor by inducing 
_the static pressure E, in the latter to overcome the back pressure E, 
due to rotation. Thus, in the repulsion motor the compensating 
winding acts like the loaded secondary of a transformer, whilst the 
energy winding; acting as primary, has induced in it the pressure 
which consumes the watt component of the applied pressure. 

Hence a repulsion motor is like a choking coil in series with a 
static transformer. At rest, nearly the whole applied pressure acts 
across the choking coil and produces flux, whilst the transformer acts 
as if short-circuited. As the speed rises, the pressure across the 
transformer rises too, so that the pressure across the exciting winding 
(choking coil) falls, and with it the flux. At the same time the main 
current is reduced, owing to the back pressure of the energy winding. 
Thus both exciting flux and current fall es the speed rises, and the 


~ motor works with a series characteristic. 


It is thus seen that in the repulsion tvpe of single-phase commu- 
tator motor the compensating winding € has a definite function to 
perform in the working of the machine. the neutralisation of the 
&rmature reaction being the means by which energy is transferred 
to the rotor. The amount of compensation, therefore, cannot be 
altered in any way in the repulsion motor. 

The distinctive feature of the repulsion motor is doubtless the 
automatic production of the transformer or cross flux , It has 
been seen that 4, lags 90 deg. behind the exciting flux p, with respect 
to both time and space. These, however, are the conditions neces- 
sary for the production of a rotary field. The shape of this rotary 
field depends on the magnitude of 4, and 4,, which can be shown to be 
connected by the equation 


$,— Dp ° . LJ e . . . . . . (8) 
6i 
This relation is very important, for it shows how th^ transformer 
flux depends on the speed frequency c, and the exciting flux. 


n . 
At synchronism c,— = =¢,sothat $, and ©, become equal. This 


is to say, at this speed the two fluxes combine to form a uniform 
rotary field. Below synchronism, «,« 4, and an elliptical rotary 
field is formed with #,as the minor axis; above synchronism p; > o, 
and now forms the major axis. 

No such property as this is allied to the series type. whore the flux 
merely pulsates. The elliptic rotary field, however, form: a charac- 
teristic feature of all single-phase commutator motors with a short- 
circuited winding on the rotor and of single-phase induction motors. 

The presence of the transformer flux in motors of the repulsion 
type is a matter of far-reaching importance, and eventually forms 
the limiting feature of their design. The reason for this is not far to 
seek. The phase of d, is identical with that of the cross-flux 4» 
required for the suppression of Ef (induced by 4, in the short-cir- 
cuited coils), but its magnitude is wrong. except at one speed. A 
comparison of equations (7) and (8) shows that 4, varies just ìn- 
versely to the way d. must vary to effect neutralisation at all speeds. 
"The curves cross at synchronism when c,—c,.in which case $,— d. 
At this speed, therefore, the resultant pressure E; in the coils under- 
going commutation is zero, so that the circulating currents vanish 
and the commutation conditions become the same as those in a 
continuous-current m chine. 

The effect of this remarkable behaviour of the working of the 
repulsion motor is twofold :— 

1. It makes the commutation conditions very favourable in the 
neighbourhood of synchronous speed, where the velocity of the 
rotary field is practically uniform. 

2. It makes the machine very unsuitable at speeds considerably 
above or below synchronism— but especially above, where the motor, 
however, is particularly required to run in order to make the ratio 
¢,/c, large. l 

This limitation is very serious, for with the low frequencies shown 
to be necessary for single-phase commutator motors the number of 
poles for synchronous speed becomes far too small, and the flux, as 
limited by E,4 quite inadequate. If it be attempted to increase 
the number of poles. commutation difficulties are soon encountered. 
Thus a large motor fed on 15 cycles and running at 300 revs. per min. 
would require six poles, which are far too few; whilst eight poles 
would mean an increased speed of 33 per cent. above synchronism. 
It is possible to increase the flux per pole, which introduces no diffi- 
culty in the repulsion motor at synchronism; but in this case at 
starting and at high speeds it must be reduced, to keepdown Ey. A 
large flux, however, leads to à heavy machine, which rapidly reaches 
ite limits for large outputs, owing to excessive weight and size, and 
unfavourable commutation conditions. 

There are, however, means of increasing the number of poles. 


Since c, must equal c, — pn /60 in the repulsion motor, either c, may 
be increased or n decreased. First, increasing the frequency c, 
increases the number of poles in like proportion. If, however, the 
flux is reduced at the same rate at which the frequency is increased, 
so that the pressure E,, will still remain the same, the output will 
not be affected. Consequently it will be necessery to weaken the 
flux at starting and at hyper-synchronous speed if the output at 
synchronism is forced by increasing the flux. Th^ advantage gained 
by raising the frequency, then, is th^ increased nuniber of poles, 
which makes it much easier to build à m*chine to run at synchronous 
speed. This, coupled with the higher flux that can be used at 
synchronism, renders it possible to design repulsion motors for fairly 
large outputs, but witha very limited range of specd. For this reason 
it is common to find the higher frequency of 25, instead of 15, 
advocated for traction motors-of the repulsion type. This higher 
frequency is not so good for transmission, £s already pointed out. 

The other means of incressing the number of poles in order to 
keep down the flux is to decresse the speed of the motor. In this 
wey p-60c,. n can be increased. Thus, by halving the speed, the 
number of poles can be doubled. But decreasing the speed of the 
motor means increasing the diameter of the driving wheels in the 
sème proportion, consequently the limit is soon reached in this 
direction also. 

The limitation to synchronous speed thus makes it impossible 
to take advantage of the means suggested in equation (6) for in- 
creasing the output of the repulsion motor, so that the limits both 
in output 2nd speed range are reached much sooner in this type than 
in the series motor. 

As it stands, the plain repulsion motor, as just described, is sc^reely, 
appliesb'e for railway work ; but there are two types of repulsion 
motor, which possess excellent properties, largely in use, though 
both types are still bound to svynchronism in the way explained. 


Repulsion Motor with Phase Compensation. —It is possible to remove 
the exciting winding from the stator to the rotor and thus combine 


Fic. 4. —REPULSION Motor wiTH PHASE COMPENSATION. 


it with the compensating winding. In order to do this, of course, 
extra exciting brushes ere necessary, to produce the flux along the 
exciting axis. The scheme is shown in Fig. 4. Clearly the addition 
of the exciting brushes on the commutator has no effect on the main 
axis. 

Considering the vertical axis, the E.M.F. of self-induction at the 
exciting brushes, due to the pulsations of the exciting flux &,, will be 
opposed by a further dynamic E.M.F. due to rotation in the trans- 
former flux 4», so that the inductive drop across the exciting winding 
will be reduced until at synchronism the pressure due to d, is 
neutralised. 

Placing the exciting winding on the armature, then, introduces 
phase compensation in the repulsion motor; under-compensation 
below synchronism, complete compensation at some speed above 
synchronism (when XIX is also neutralised), and over-compensation 
bevond this. 

In order to make the motor in Fig. 4 « practicable machine, the 
whole current must not be passed through the exciting brushes, for 
this—flowing through the whole rotor winding—would produce & 
flux far too strong. Consequently it becomes necessary to use à 
current transformer. whereby the exciting current is reduced to 
about 40 per cent. of the main current. At the same time advantage 
is taken of the current transformer to vary the exciting flux according 
to the speed. Thus at speeds much below and much above syn- 
chronism the motor is worked with a weaker flux. Of course, the 
reduced flux at starting can be obtained only at the expense of the 
line current, which must be increased in the same ratio in which the 
flux is reduced, in order to obtain a given torque. At speeds much 
above synchronism, it 1s not always sufficient to reduce the exciting 
flux, and it becomes necessary to provide a local commutating flux to 
assist commutation in the energy axis. 
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The presence of a current transformer with two windings renders 
it possible to supply high-tension to the stator without affecting the 
rotor. This transformer and the extra set of brushes, however, are 
iie eee additions, which render phase compensation dearly 

ought. 

Beyond these special characteristics, the repulsion motor with 
phase compensation works in the same way as the simple repulsion 
motor. 


Repulston Motor with Fixed and Movable Brushes.—' This machine 
is really an improvement on the plain repulsion motor in Fig. 3. 
If the two windings E and A on the stator of the latter are combined, 
the exis of the resultant stator winding will be seen to be displaced 
-by a small angle, 6, from the energy or brush axis. In order to reverse 
the direction of rotation the angle 6 must be reversed by moving the 
brushes. If 0 were zero, that is, the stator and rotor axes coincident, 
then the machine would behave like a transformer on short-circuit, 
and the resultant torque on the rotor conductors would be zero. The 
Other limit would be when the angle 8 between the two axes is 90 deg. ; 
in this position there would be a strong flux along the stator axis, but 
no current in the rotor, consequently again no torque. : By shifting 
the brush axis with respect to the stator axis, the torque can be varied 
at will—in amount, by varying the value of 0, and in direction by 
Mis the sign of 0 with respect to the short-circuit position where 
=0 deg. 

In this way it would be possible to switch the full terminal pressure 
on to the stator winding of a repulsion motor when the brush axis 
is perpendicular to the stator axis (6—90 deg.), in which case— 
neglecting circulating currents—only a magnetising current would 
flow. As the brushes are then gradually brought round towards the 
short-circuit position a torque is developed, and the motor gradually 
comes up to speed until full-load conditions are reached, when the 
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FIXED AND MOVABLE BRUSHES. MOTOR. 


brushes come within a few degrees of the stator axis. The angle 
8—5 deg. to 15 deg. at full load, according to the size and parti- 
culers of the motor. 

Actually, however, with ¢=90 deg. and the full terminal pressure 
applied to the stator winding. the circulating currents in the coils 
short-circuited by the brushes would be altogether prohibitive. 
Moreover such a method of regulation is far too coarse in practice, 
because near the normal working position the motor is extremely 
sensitive to a very small brush displacement. These two reasons 
make the plain repulsion motor quite unsuitable for speed regulation 
in this way. 

A much finer and easier means of adjustment is obtained by 
dividing the brushes into two equal sets, as shown in Fig. 5. The 
one-half is fixed in the axis of the stator winding, the other must 
now be moved over a whole pole pitch (0 deg. to 180 deg.), to pass 
from one neutral position to the other. In this way the range of 
brush shift is doubled, so that the adjustment is much finer. Further, 
only half of the brushes have to be moved. Starting from rest, where 
the movable brushes are in line with thcir corresponding fixed 
brushes, the full pressure can be applied to the stator, and as the 
movable brushes are gradually brought away from the fixed brushes 
(see dotted position) the torque increases slowly until the train begins 
to move. The starting is therefore quite gradual, whilst fine regu- 
lation is obtainable. It is not possible however, to take great 
advantage of this for speed regulation whilst running, because the 
Power factor falls off rapidly as the brushes are displaced from their 
normal working positions, whilst sparking considerations limit the 
speed to near synchronism. | 

Dividing the brushes in this way gives this motor a further advan- 
tage, for in the neutral position the. static pressure E.r is zero, and 

Or à given torque at starting the circulating currents are much lower 


than in the ordinary repulsion motor. When running, the difference 
is not so considerable, though still in favour of the former type. Also 
the power factor is somewhat better in the machine with double 
brushes, owing to the reduced leakage on account of the better inter- 
linkage between the energy and compensating windings; for the 
belt of conductors between the two sets of brushes, perpendicular to 
the exciting winding, carries no current, thus the whole current in 
the rotor produces useful torque. 

Beyond these secondary considerations, however, which certainly 
render this motor practicable for traction work, whereas the plain 
repulsion motor is not, there are the same speed limitations as in the 
latter type. Neither the foregoing modifications nor those in the 
repulsion motor with phase compensation can free the type from 
synchronism. Nevertheless, the present type has advantages over 
that with phase compensation, because neither transformer nor 
induction regulator are necessary, and fewer brushes are needed on 
the commutator. 

Series-Repulsion Motors.—Machines which work on the series 
principle commutate equally badly at all speeds, unless a cross flux 
is provided artificially. In machines working on the repulsion prin- 
ciple, a cross-flux is provided automatically in the form of the trans- 
former flux, which has a serious effect on the working because it only 
gives the correct- value for commutation at synchronism. 

It is therefore desirable to find some means of combining these two 
principles, so that the transformer flux becomes the necessary cross- 
flux at any required speed. 

By combining equations (7) and (8), it is seen that. 
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which shows that the value of the transformer flux in the repulsion 

motor at speed c, is (cy'c,)? times the cross flux actually required at 

this speed for sparkless running. 
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Now let the fraction aP of the terminal pressure P be applied to 
the stator winding, whilst the remainder is directly impressed on the 
rotor winding, as in Fig. 6. Then the cross flux ¢, will be propor- 
tional to aP, and, by suitably adjusting the latter, the proper value 
for correct commutation at the speed c, can be obtained. 

If, therefore, the terminal pressure is shifted gradually from tho 
stator to the rotor winding, the flux *,, which is proportional to aP, 
can be decreased as the speed is increased, and can thus be made equal 
to the required cross flux, except at low speeds, where saturation 
interferes. For speeds below synchronism a1, at synchronism 
a=1l (repulsion motor), whilst above synchronism a>1. The last 
case is of chief interest in the single-phase commutator motor for 
traction work, where hyper-synchronous speeds are required. 

This is a very important result, for it shows how the series motor 
can be given its necessary cross flux, whilst the latter at the same 
time transmits energy usefully on the repulsion-motor principle. In 
this way each of the windings along the energy axis performs the 
double function of a compensating and an energy winding. 

It will be noticed that the cross flux may become very small when 
the ratio c,/c, is high, in consequence of which by far the greater 
part of the power is led to the rotor directly and only a very small 
part inductively. Thus there is a tendency—especially in large units 
—to approach more and more the series motor, since such machines 
have to be designed to run at three to four times synchronous speed. 

No mention was made of the exciting winding in the series-repul- 
sion motor. This can be arranged in either of two ways shown in 
Figs. 6 and 7. The main difference between the two is the effect on 
the power factor and commutation ; beyond this it becomes chiefly 
a mechanical consideration. 

The series-repulsion motor, therefore, combines the advantages of 
each type of single-phase commutator motor, and renders possible 
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satisfactory working over a wide range of speed. At the same time 
it gives the same freedom to the design that exists in the series type. 
It is really a series motor, with the commutating winding spread over 
the whole pole-pitch, instead of being concentrated in the commu- 
tating zone. 

Conclusions.—The characteristics of single-phase commutator 
motors and the means for overcoming their limitations are now fairly 
well known, and it remains to be seen whether these machines can be 
made to satisfy the severe requirements of traction work. Though 
the motors possess nearly all the undesirable qualities that a machine 
for such duty could possess, these requirements have been made none 
the less severe for that reason. On account of space. cost, eflieieney. 
simplicity of control, mechanical considerations, &c.. it has been 
found necessary to reduce the number of units on the locomotive to 
à minimum, so that single units of 800, 1.200 and even 2.000 H.P. will 
he commonly met with. Such machines can no longer be built about 
the driving axles, but have to be placed in the body of the locomotive. 
To transmit this power to the driving axles, gearing through toothed 
wheels, or. what seems to be gaining favour. a direct drive through 
cranks or through an idle counter axle, must be adopted. The speed 
of such motors may vary from 200 to 500 revs. per min., whilst the 
diameter of the driving wheels may be anything from 3 ft. up to 6 ft. 

It would scarcely seem possible that motors of the repulsion type 
—burdened with such limitations as they are—can ever be made to 
withstand the severe conditions of long-distance traftic. The ulti- 
mate solution of the single-phase commutator motor for railway work 
will doubtless have to be sought in some form of the series type. The 
cross flux necessary for commutation can be provided either by means 
of a local commutating pole, as in the compensated series motor, or 
by means of à winding spread over the whole pole pitch. a« in the 
series-repulsion motor. Both methods are adopted in practice; in 
the former fewer exciting ampere-turns are required, in the latter 
energy is also transmitted on the repulsion-motor principle. 

À serious difficult v in all single-phase locomotives for large outputs 
is the provision of ample ventilation on account of the large amount 
of heat developed. [n this respect. locomotives equipped with series 
motors suffer badly, for not only is there the heat due to the losses in 
the motor (or motors) to be got rid of—which is about twice the 
amount that would be developed in continuous-current motors of 
like output—but there is also that dissipated by the transformer. 
The output of this transformer must equal that of all the machinery 
on the locomotive, including that of auxiliary motors for pumps, 
lighting, &e. In addition, it is also usually necessary to have an 
induction regulator to prevent jerking when starting and when 
passing from one tapping to another, which might otherwise cause 
mechanical trouble, apart from the discomfort to passengers. This 
is another source of heating on the locomotive. Altogether, then, 
there is à very large amount of heat to be got rid of. and with the 
extra losses at starting, the ventilation problem becomes exceedingly 
difficult. 

In face of all these drawbacks, therefore, it is not to be wondered 
at that the single-phase motor has so many active opponents, and 
that all other possible alternatives are being vigorously studied. As 
vet, however, no better scheme h»s been forthcoming ; and it must 
be left for the future to show whether such an alternative is possible. 


THE BONECOURT PROCESS OF SURFACE COMBUSTION. 


BY C. D. M COURT. 


Summary.—The Bonecourt process consists essentially in passing a 
mixture of gas and air in the proportions for complete combustion through 
or over porous bodies. As soon as a certain temperature is reached the 
combustion proceeds on the porous surfaces, and radiant heat is the result 
as distinct from flame. The theory underlving this process is explained, 
and some details are given of the results obtained in practice, 


—— 


Considerable mterest has recently been displayed in scientific 
and technical circles in the subject of surface combustion, and 
this fact, and the striking results which are being obtained in 
the practical application of the system to technical require- 
ments, render a descripiton of the process and its possibilities 
of interest. ` Briefly stated, the process of surface combustion 
consists in utilising the accelerating effect which hot surfaces 
exert on gaseous combustion. It has long been known that 
surfaces play an important part in many, if not all, vraseous 
reactions, and in particular that many gaseous reactions which 
at low temperatures take place but very slowly ave considerably 
accelerated by the presence of an extended surface of a solid 


body. The gaseous reactions involved in combustion are no 
exception to this generalisation, and credit is due to Prof. Bone 
for being the first to realise that those reactions which he had 
observed to be subject to this acceleration at relatively low 
temperatures, would, at the higher temperatures prevailing in 
combustion generallv. be found capable of being similarly 
accelerated bv similar means. Those who desire to acquaint 
themselves with the interesting details of the research which 
has culminated in the technical application of this principle 
may be referred to the following Papers and addresses by Prof. 
Bone :— 

“The Philosophical Transactions of the Royal Society,” 
Series A7, Vol. 206, 1906. 

Address to the North of England Association of Gas Engi- 
neers, reported in the 7 Gas World,” Mav 8, 1909. 

" British Association Report," 1910. 

The process of surface combustion as hitherto practised 
consists in supplving to an incandescent surface a homogeneous 
mixture of combustible vas and air in the proportions theoreti- 
cally required for complete combustion. The gaseous mixture 
burns on the meandescent surface, the combustion being con- 
siderably accelerated by contact with the surface. Some idea 
of the degree of acceleration. produced may be obtained. by 
comparing the amount of heat which may 
be developed im a confined space bv this 
process with that obtained by the ordinary 
process of flame combustion. 

In the application. of the process to 
technical requirements two broad. prim- 
ciples are followed. In the first of these 
the mixture of combustible gas and air, in 
the proportions above stated. is passed 
through a porous or permeable diaphragm 
and ignited on the side of exit. Combus- 
tion takes place on the exit face, but with- 
out the production of anv flame, the face 
of the diaphragm being raised to a brilliant 
incandescence bv the combustion. there 
taking place. Heat is freely radiated from 
the incandescent face, which renders this 
particular mode of operation excellently 
suited for the general purpose of heating 
by radiation as distinct from heating by 
actual contact of flame or hot gases. The 
apparatus emploved in this process of 
" diaphragm heating " is shown in Fig. I. 
The porous slab or diaphragm is made of 
Fia. 1.—Fonw or Por. fireclay or other refractory material in & 
ovs DIAPHRAGM USED special manner, and is set in an iron cast- 
FOR SURFACE COMBUS: ing which serves the purpose of a chamber 

uc to which the gaseous mixture is led. 

Branch pipes serve for tho admission to the chamber of the 
necessary supplies of combustible gas and air. It is to be 
observed that whereas the combustible element employed i8 a 
mixture of the two constituents, this mixture is only formed, 
practically speaking, as it enters the chamber, The proportion 
of the two constituents are regulated by gas cocks on the two 
pipes, the supply of air being gradually increased until no flame 
is seen to issue from the surface of the diaphragm. 

In order that the phenomena occurrmg in this process of 
combustion may be thoroughly understood it is desirable to 
consider the behaviour on ignition of gascous mixtures of 
different compostions. When combustible gas is mixed with 
a small proportion of air it is found that the resulting mixture 
Is non-explosive. That is to sav, if the mixture he enclosed 1n 
a chamber and attempts be made to explode it by means of an 
electric spark or a glowing wire, those attempts will fail. As, 
however, the proportion of air is increased, a point is reached 
at which the mixture can just be ignited or exploded by the 
means mentioned, the explosion produced being an extremely 
gentle one. As the proportion is still further increased. the 
explosion becomes more violent, until the proportion of air 18 
the proportion theoretically required for the complete com- 
bustion of th^ gas. 
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. To each composition of mixture produced in this way there 
corresponds a definite speed of ignition. That is to say, if the 
mixture be enclosed in a long tube and ignited at one end, a 
flame will travel along the inside of the tube at a speed which 
depends on the proportions in which the two constituents of 
the mixture are present. These speeds of ignition for various 
combustible gases in various admixture with air have been 
determined by several experimenters, notably Le Chatelier, 
and the values found in the case of mixtures of coal gas and air 
are given in Fig. 2 in the form of a graph, in which the per- 
centage composition i&.plotted along the horizontal axis and 
the speed of ignition in feet per second is plotted along the 
vertical axis. 

The proportion of air required by coal gas for complete com- 
bustion being about 51 volumes of air to one volume of gas (the 
resulting mixture containing 16-0 per cent. of gas), it will be 
een that the speed of ignition gradually increases until the 
proportions are those theoretically required for complete com- 
bustion, when the speed of ignition attains a maximum, after 
which, with further increase of air, the speed of ignition gradu- 
ally diminishes, the extra air over and above that required for 
combustion evidently playing the part of a diluent which re- 
tards the combustion. 

The speed of ignition plays an important part in the process 
of surface combustion, and will be seen to have a very real 
significance when we come to consider the second or alternative 
method of promoting this form of combustion. In the case of 


Speed of Ignition in Feet ner Second. 
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Percentage of Coal Gas in the Gaseous Mixture. 
Fie. 2.—SnowiNao SPEED OF COMBUSTION AS DEPENDENT ON PERCENTAGE 
COMPOSITION OF GASEOUS MIXTURE. 


the diaphragm process it is to be observed that the mixture of 
gas and air, being a mixture containing its constituents in the 
proportions required for complete combustion, is at the same 
time a mixture possessing the maximum speed of ignition. This 
rapidly burning mixture admitted to the incandescent surface 
of the diaphragm has its speed of ignition still further increased 
by contact with the incandescent surface, and so rapid in fact 
8 the combustion produced that there is no opportunity for the 
production of flame. To express it crydely, the mixture 1s 
burned before any flame has time to form. | 

Seeing that the mixture passing through the porous dia- 
phragm is a self-burning mixture, or, in other words, a mixture 
possessing a considerable speed of ignition, it will probably be 
asked why it is that combustion limits itself to the exterior 
surface of the diaphragm, and does not proceed within the 
texture of the diaphragm, and gradually recede through the 
thickness of the slab, and ignite the mixture in the casing at 
the back. The answer to this question is to be found in the 
Tetarding effect which the small pores or interstices in the dia- 
phragm exert on the combustion, this being due to the cooling 
effect of the walls of such pores or interstices. The speeds of 
ignition given above are the speeds displayed by mixtures 
when ignited in tubes of so large a bore that the surface of the 


tube bears a small ratio to the volume of the enclosed gases. In 
such cases the cooling effect of the walls is inconsiderable and’ 
may be neglected. When, however, tubes of smaller bore are 
employed, it is found that the speed of ignition is very con- 
siderably reduced, and if capillary tubes be employed it is found 
that the ignition will not travel down the tube at all, even when 
dealing with the mixture of maximum ignition specd. This 
reduction in the speed of ignition, or retardation of the com- 
bustion, is to be attributed to the cooling effect which the 
narrow walls exert on the combustion. 

It will now be understood how it is that the combustion 
taking place on the surface of the diaphragm does not proceed 
within the texture of the diaphragm. Any tendency to do so 
is at once checked by the cooling effect of the narrow interstices 
through which the mixture has to pass, while at the same time 
these interstices are themselves continuously cooled by the 
continued inflow of the cold gaseous mixture. The phenomena 
here displayed are, from the physical point of view, of a very 
pretty nature. The back of the diaphragm is kept cold by the 
continued inflow of the cold gaseous mixture, while the front of 
the diaphragm is maintained hot and incandescent by the con- 
tinued combustion of the gaseous mixture, accelerated by con- 
tact with the incandescent surface to such a degree as to be 
entirely flameless. 

The porosity of the diaphragm being a known factor, and 
amounting, in fact, to about 40 per cent. of the entire volume 
of the diaphragm, it is an easy matter to calculate the speed at 
which the gaseous mixture passes through the diaphragm. 
Kach square foot of diaphragm surface admits of the passage 
of 75 cubic ft. of coal gas per hour, together with the requisite 
volume of air for its combustion, or about 400 cubic ft., aggre- 
gating 475 cubic ft. The mean effective area of transmission 
being 40 per cent. of the entire area of the diaphragm, it follows 
that the linear speed of the mixture passing through the dia- 
phragm is about 1,200 ft. per hour, or 4 in. per second. It will 
be observed that this is about one-thirteenth part of the speed 
of combustion of the same gaseous mixture as determined by 
Le Chatelier, and hence the fact that the combustion taking 
place on the surface of the diaphragm does not recede through 
the texture of the diaphragm must be attributed, not to the 
speed at which the mixture is passing through the diaphragm, 
but to the cooling effect exercised by the narrow interstices 
through which the mixture has to pass. This argument is very 
conclusive, and is further supported by the fact that however 
much the speed of passage of the gaseous mixture be reduced 
(by cutting down the supplies of gas and air), the combustion 
cannot be got to take place within the substance of the dia- 
phragm. In fact, the only way in which this result can be 
brought about is by so increasing the supplies of combustible 
gas and air that a very high temperature is developed on the 
surface of the diaphragm, whereby the adjacent layers within 
the texture of the diaphragm become heated, and the com- 
bustion gradually and progressively recedes within the texture 
of the diaphragm until ultimately the mixture is ignited at the 
back. 

So long as the temperature developed on the outer surface of 
the diaphragm does not exceed 850°C., this retrogression of the 
combustion cannot take place. The fact that retrogression 
can take place if this temperature be exceeded renders the 
process of diaphragm combustion unsuited for such purposes 
as demand the production of higher temperatures, and for all 
such purposes it is preferable to employ the second process of 
combustion which we will describe. But for all purposes 
requiring the production of heat for free radiation, the process 
of diaphragm combustion is most eminently suited. Such 
purposes include the heating of workshops and factories, the 
warming and drying of substances, the drying of large moulds 
for steel castings which are too large to be carried to the drving 
ovens and which accordingly have to be dried ?n situ, &c. 

The purposes to which this process of combustion may be 
put are so numerous that it becomes of importance to deter- 
mine for what forms of gaseous fuel it is suited. Broadly 
speaking, any form of gaseous fuel of sufficient calorific inten- 
sity to maintain the temperature of the-outer surface of the 
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diaphragm at a red heat is suitable. Exhaustive experiments 
have been made with practically all the forms of gaseous fuel 
of technical importance, and it has been found that coal gas, 
coke oven gas, petrol air gas, Mond gas, and natural gas, are 
all eminently suited for this process of combustion. Even so 
weak a gas as blast furnace gas may be employed in this way, 
but in this case the temperature produced on the surface of the 
diaphragm is not sufficiently great to maintain the surface in 
the required state of incandcscence, and it is therefore desirable 
so to arrange the heating apparatus that free radiation is pre- 
vented and a certain amount of heat is conserved on the surface 
of the diaphragm. This procedure is permissible in the case of 
such a poor gas as blast-furnace gas because, owing to its ex- 
tremely low calorific intensity, there is no danger of the com- 
bustion receding within the texture of the diaphragm. 

The combustion taking place on the surface of the diaphragm 
in no way depends on the external atmosphere for its support. 
The gaseous medium flowing through the diaphragm contains 
in the proper proportions all the elements necessary for com- 
plete combustion. Hence the diaphragm will burn equally 
well in any atmosphere, or in a space which is completely 
enclosed. This fact alone is calculated to enlarge considerably 
the field of application of the process. 

From what has been said above it will be readily understood 
that the process of diaphragm heating is eminently suited for 
those heating purposes which involve the free and unimpeded 
radiation of heat from the heating source. For all such pur- 
poses this process is ideal. For the development of really high 
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Fic. 3.— ARRANGEMENT FOR SURFACE COMBUSTION ON REFRACTORY 
Oo GRANULES. 


temperatures, however, this process is unsuitable, and in such 
cases another means of utilising the accelerating effect of in- 
candescent surfaces is employed. This we will now proceed 
to describe. 

The alternative process consists in burning the same gaseous 
mixture, containing combustible gas and air in the proportions 
theoretically required for complete combustion, not on the 
external surface of a specially prepared permeable diaphragm, 
but over the general surface displayed by an assemblage of 
refractory fragments, From what has already been said on the 
subject of speed of ignition of gaseous mixtures, it will be clear 
that if the combustion is to be limited to the assemblage of 
refractory granules, and is not to take place prior to the ad- 
mission of the mixture thereto, the gaseous mixture must be 
supplied to the assemblage at a speed which is in excess of the 
gpeed of ignition of the mixture. Under these circumstances 
the combustion can only take place on the mixture gaining 
admittance to the granules, which are quickly raised to a state 


of incandescence, and so serve to accelerate the combustion- 


and to bring about the development of a very high temperature. 
The actual temperature obtained will depend on several factors, 
which will be more closely considered hereafter, but of which 
the most important is the calorific intensity of the combustible 
gas employed. l 

The number of different constructions of plant and apparatus 
to which this process of combustion may with advantage be 
applied is legion, and we cannot do more than consider a very 
few of these. The simplest construction comprises simply a 
fireclay container in which the refractory granules or fragments 
are disposed. This arrangement is illustrated in Fig. 3. The 


———— — —nsá—À—— — 


two branch pipes serve for the supply of gas and air under 
pressure, the respective supplies being controlled by the valves: 
shown. 

This apparatus may be considered as typical of the heating 
element employed in whatever construction of furnace, and a 
somewhat detailed study of its characteristics and behaviour 
when fired with different forms of gaseous fuel will help to 
elucidate the entire subject of surface combustion applied to a 
very large range of industrial uses. 

In the first place the appliance will work satisfactorily with: 
any form of combustible gas. Whatever the nature of the gas, 
and however poor its calorific value, it may be burned in this 
apparatus if it is in the slightest degree combustible. Thus, 
even blast furnace gas of so low a calorific value as to be inca- 
pable of being burned at an ordinary bat’s wing gas burner, will 
burn with the greatest ease under these conditions, and com- 
bustion will be absolutely complete even though no air be 
employed in excess of the theoretical requirement. 

The temperature obtainable will depend on the calorific in- 
tensity of the gas employed. In this connection it is important 
to distinguish between calorific intensity and calorific value. 
The calorific intensity of a given gas may be defined as the 


Fig. 4.— FURNACE FITTED FOR SURFACE COMBUSTION. 


quantity of heat obtainable from unit volume of the gas divided 
by the specific heat of the resulting products of combustion. 
The common industrial gases placed in order of increasing 
calorific intensity, together with the temperatures obtainable 
by their combustion in this system, are as follows :— 


Blast furnace gas ............. esee 1,000*C. 
Producer (Mond) gas ....................... eese 1,500°C. 
Coal gas or coke oven gas .................. ee 1,900°C. to 2,000°C. 
WV ALOR G08 p TR 1,900°C. to 2,000°C. 


It is to be noticed that these temperatures are obtainable 
without pre-heating either the air or the gas. If pre-heating be 
resorted to, still higher temperatures are obtainable, and this 
is of service where unusually high temperatures are required or 
where it is desired to increase still further the efficiency of 
heating by resorting to regeneration. 

By means of the simple apparatus shown in Fig. 3 the pheno- 
mena displayed by this form of combustion may be clearly 
exhibited. In starting with the apparatus cold, gas is first 
turned on, and a match applied to the top of the bed. The gas 
there issuing is ignited, and burns with the usual yellow flame 
(assuming coal gas to be employed). Air is then gradually 
turned on, when the flame will be seen to acquire the charac- 
teristics of the Bunsen flame as it becomes more and more 
aerated. When a certain degree of aeration is reached the 
flame disappears, combustion now taking place at the bottom 
of the granular bed in close proximity to the point of entry of 
the gaseous mixture. The granules rapidly become red-hot, 
the temperature quickly increasing until the entire bed 18 
incandescent. Combustion is now taking place on the incan- 
descent surfaces of the granules. No external supply of air !5 
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granular bed, above which are a series of holes for the intro- 
duction of the blanks. 

Fig. 5 shows a muffle furnace adapted for such purposes as 
enamelling. The muffle is surrounded by a granular bed to the 
bottom of which the gaseous mixture is introduced. The air 
required for the mixture is pre-heated by passing it through 
tubes packed with granular material disposed in the path of the 
products of combustion. This is seen more clearly in the longi- 
tudinal section of the furnace shown in Fig. 6. The object of 
packing the tubes with granular material is to increase the rate 
of heat transmission through the walls of the tubes, as will be 
more fully dealt with when we come to consider the construction 
of waste-heat boilers. 

It would scarcely be possible to exhaust the number of diffe- 
rent constructions of furnace which can be designed on this. 
principle to meet various requirements, but those which we 
have already described will serve as typical examples. 


(To be conclu ted.) 3 
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required for the combustion, the whole of the requisite air being 
supplied in a state of intimate admixture with the gas. 

In applying th's process of combustion to any particular 
purpose the granular bcd is d:sposcd in a suitable container in 
a manner adapted to the purpose required. Thus, in the 
melting of metals in crucibles, the granular bed is disposed 
below or around the crucibles. In the melting of metals of low 
melting point, as, for exemple, lead, type metal, aluminium, &c., 


PRESIDENTIAL ADDRESS TO THE INSTITUTION OF 
MECHANICAL ENGINEERS, * 


After referring to the necessity for drawing country members into: 
closer relation with the Institution by means of lectures on special 
subjects in particular districts and to the Benevolent’ Fund, the 
President went on to deal with the wide future effect of the decision 
of the Institution to establish a method by which candidates for 
admission shall give evidence that thev possess that knowledge of 
those scientifie principles which the practice of the profession of 
mechanical engineering at the present day more end more insistently 
requires. 

The application of science to prob'ems of mechanics, of metal- 
lurgy, and of electricity, is in itself sn object to aim at, but added to 
this is the following. The tone of mind which results will tinge 
actions in other directions, where higher qualities of treatment of 
the daily routine of manufacture ere needed to arm us for the battle 
of trade competition ; it will toster our efforts after progress, and will 
assist in meeting the difficulties of each day's work. No one will 
gainsay the statement that engineering in all its branches is a prac- 
tical profession, and though I am endeavouring to press upon you the 
urgent necessity for sound scientific knowledge as one of the assets of 
every individual engineer, it would be but half the tale if this appeal 
aimed only at closer application of science to every-day problems. 
Practical work is absolutely essential if a practical profession is to be 
carried on effectively, and no effort should be spared to impress this 
upon all concerned. It is probably within the recollection and 
experience of many here that those who press, and quite rightly 
press, the importance of scientific and theoretical study as training: 
for an engineering career, also plead very hard for an adequate 
recognition of their efforts from employers. They invite their: 
cordial co-operation and sometimes scold them fora backwardness in 
affording it. Their aspiration for co-operation can be given the 
fullest sympathy, but I am none the less inclined to take teachers 


Fic. 5.—MvrrFLE FURNACE FITTED FOR SURFACE COMBUSTION, 


where it 18 permissible to employ iron in the construction of the 
heating apparatus, the granular bed may be disposed in iron 
tubes which are immersed in the metal to be melted, thereby 
securing a remarkable rapidity and economy in the melting 
operation. Again, in the construction of steam generators, the 
granular bed may be d'sposed in the tubes of a multitubular 
boiler, or may displace the firebars in any ordinarv type of coal- 


4 E themselves to task with regard to some of the advice they give either: 
2 explicitly or tacitly to their students. Too many young men adopt 
DP the idea when they have submitted themselves to a course of tech- 


nical study, and have perhaps displayed conspicuous ability therein, 
that they leap from that, and that alone, to a level which at once: 
entitles them to look for and expect a lucrative position in engi- 
neering works. This is entirely erroneous, unless they have en 
actual practical traiming as an additional asset. I do not complain 
of the natural ambition which probably helps towards such an idea. 
on the part of the young man, but I do seriously complain of those 
teachers who foster such an error. If teachers meet occasionally 
with an apparent lack of appreciation on the part of employers 
of the theoretical and scientific training which they have given to 
their students, I think that, if inquiry were made, there may be 
something to be said for the employer. It will very possibly 
be found thet the employer regards such half-trained men with 
some suspicion, and possibly even he may have suffered from an 
engagement of such & young man to an extent which leads him 
tovsay that, however much he desires a man thoroughly trained 
both in theory and practice, he cannot afford to employ s man 
trained only on the former line, and that if he can only get training 
on one line he would prefer the practical to the theoretical man. 


E Abstract of Sir H. Frederick Donaldson's Presidential Address to th^ 
Institution of Mechanical Engineers, delivered in London, on Friday, 
April 18th. 


Fic. 6. 


fired boiler. In a word, the remarkable simplicity of the system 
and the adaptability of the heating element employed, whereby 
the heat can be developed precisely where it is required, renders 
the process suitable for a vast range of heating operations 

Whether on a large or small scale of construction. 
Fig. 4 shows a furnace adapted for the heating of bolt blanks 
for belt making, consisting of a fireclay casing containing a 
E 
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For myself, I desire to secure the services of men who are thoroughly 
trained, and I speak from some experience of their value, but I 
regret that I also speak from experience when I sav that there 
is too often a neglect of the practical workshop course. I am 
convinced that such an omission of an essential part of the training 
is most disadvantageous to the student himself, as well as to the 
ultimate strength of the profession as a whole. One of the results 
of this tendency is that, when a vacancy has to be filled, it is bv no 
means easy to find à man who is equipped with good theoretical 
and scientific training coupled with a thorough workshop training, 
and ability to apply the one to the other in an efficient manner. 

One may ask oneself how it happens that men who spend their 
energies às whole-heartedly as the teachers in engineering colleges 
do, in the interests of the student entrusted to their care, make the 
mistake which I am suggesting they do mike. There can doubt- 
less be several answers given, but probably the true one is that there 
is something wanting in the training of many or most of those of 
whom we complain. If we look round at the leading lights of the 
engineering educational firmsment who have themselves, before 
embarking in teaching work, not only passed through a thorough 
workshop training, but have followed thet by a considera ble amount 
of practical work and experience, we shall not. I think, find thet they 
are offenders in the sense of which Lam speaking. [Y would seem that 
it is rather those who have not themselves undergone a workshop 
training—or, if they have done that, have taken up teaching before 
they have accumulated an adequate supply of preetical experience— 
who are most prone to decry the importance of practical training 
and experience, and thus by their explicit or tacit advice throw 
impediments in the wav of à voung man carrying his education 
through in the most complete manner. Such men may bo, and 
probably are, thoroughly conversant with theory, and most perfectly 
competent to teach thet side of their subject. but if they ere them- 
selves lacking in practical training and experience it. must neces- 
sarily follow that their powers of importing knowledge of the applica- 
tion of theory to practice must be stunted and narrowed. H a 
man is to be able to teach the application of science to practice 
efficiently. he must himself be not only a scientist but a practical 
man as well. In the interests of the teachers themselves and of the 
students under them, this surely ought to be recognised. If it 
could be arranged that every teacher could. concurrently with 
his teaching, be engaged on practical work of a neture allied to 
the subject taught bv him, great advantage would undoubtedly 
accrue to the teacher and the student. Such a departure would, 
of course, entail considerable reform in the present methods of 
teaching, and the allocation of the teacher's time, but thet need 
not be regarded as impossible, because it has in fact been found 
practicable in other countries. 

Supposing that the statement that the importance of practical 
work is very great will not be seriously controverted D must. add 
that all the advantages cannot be regarded as fully secured, even 
when courses of theoretical study have been combined with work- 
shop training. When the primary courses have been completed 
the education of an engineer must still go on by the acquisition of 
experience, and from th's point of view the engineer's education is 
never finished. Sir A. Trevor Dawson, in an address * he delivered 
last autumn, seems to me to urge his hearers very strongly on these 
lines, for in more than onc sentence he pointedly refers to the im- 
portance of the acquisition of practical experience by young men, 
even at a temporary shortening of salary. For instance, he said : 
* For the moment it is enough to establish that experience is a 
dominant consideration. This cannot be too forcibly emphasised, 
for young men are at times prone to seck advancement without 
carefully considering whether that which looks like advancement will 
conduce to the winning of the experience so invaluable in future 
work." ‘To this I cordially assent. 

The competition which exists, both at home and abroad, spurs, 
and should spur, us to the greatest efforts after ideal perfection. 
‘here appear to be two desiderata for meeting this competition : 
(1) Our quality of output should continue to be superior to that 
of our competitors, (2) our selling prices should be if possible actually, 
but at any rate relatively, lower than theirs. The former of these 
demands that the machinery and appliances should be the best of 
their kind, that the men engaged should be fully qualified from 
their personal skill for their use. and that the association of these two 
should be most closely effective. The latter requires that the 
methods of doing the work of production should be organised on the 
highest lines of efficiency, having special regard to the avoidance of 
waste of either material or energy. It will perhaps not be out of 
place if I attempt to sketch out methods of organisation which will 
help to attain the desired ends, presupposing that the d.recting 
‘minds are both practical and scientific. While quality must, of 
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course, stand first, quantity which results from cheapness of produc. 
tion follows close in the scale of importance. Cheap production 
postulates the use of every labour-saving appliance which can be 
economically emploved, large powers of output and widespread 
consumption of the product. This entails most strenuously watchful 
management to control “ on chirges " at the lowest possible figure ; 
it involves organising power of a high order as regards supply of 
material, adequate machinery and arrangement thereof, the proper 
distribution of labour of the qualitv each operation requires, and the 
maintenance of the whole of the organisation at the highest point of 
efficiency. It is here that men highly trained both scientifically 
and practically will prove their worth and show their value in the 
ultimate profit and loss account. 

The less skilled and therefore cheaper labour is apt to be regarded 
bv the casual observer as the main and actual producer, and the 
highly. skilled preliminary and maintaining force is sometimes too 
much neglected. I must, therefore, not be understood to advocate 
cheap labour as against the more skilled and therefore more expen- 
sive labour. though I admit that present-day requirements do involve 
à change of direction in the employment of the latter; at the same 
time jt is well to make it clear that not only is the highest quality of 
skill required on the part of the workman of the best class, but even 
more of the class are needed than formerly. Not only is this so, but 
the inereased demand which follows cheaper production leads to the 
employment of a lerge inerease in the number of operatives who, 
though partially skilled, have not attained to the level of the highest 
class. I base this statement on a large number of statistics which 
were compiled and published some vears ago by the United States 
Government. It wasshown thereby that. no matter what the product 
investigated might be, a large output at reduced selling price led to 
an enormously increased demand for that produet, with the result 
that not only was there a large inerease in the number of men 
of the highest skill required. but there cam into existence èn 
immense voume of work with good wages for operatives of les 
skill, for who:e services there was no use under the old system. 
Any methods, therefore, which will have such a result must. be 
bonetieia! not only to the trade of the country but to the community 
at large, and any emplover who so directs his works that he is ale 
to pay wages on the highest and widest seale, and vet produce 2 
prices capable of competing on favourable terms in foreign markets, 
is little short of a true benefactor to his country, and is well deser- 
ving of the protits of his enterprise which he is able to secure. [say 
that to attain such results he must not only have and use brains him- 
self but he must employ brains of high practical efficiency in ell 
branches of his undertakings. While I am pressing for mente! 
qualities as necessary in those entrusted with administrative and 
executive duties it must not b» overlooked that it is as requisite 
that the monta! calibre of the rank and file should also be higher 
then in the past. This is required, beesuse machinery itself needs 
even more skill in its use, and the nature of the work to be done is 
more precisely stated then formerly. These remarks deal. of course, 
with men of the highest skill, but a word seems necessary as to those 
of less high quality whose services are required for work of a repe- 
tition character. Here the operative has gauges, templates and the 
like, to which he has to work, and he is not so much concerned with 
knowledge of actual dimensions, for all provision of that sort 1 
embodied in the manufacture of the gauges themselves ; if, as should 
be the ease, he has gauges of high and low limit given him between 
Which his work should “go” and “not go," it is manifest that 
as less actual skill is demanded from the man, and what is demanded 
can be secured without a long apprenticeship, the renumeration of 
such labour is less, while the production is more rapid and the conse- 
quent selling price is reduced. It must, however, not be overlooked 
that these provisions involve a considerable amount of the prepara 
tory work which must form “ on charges " on the finished product. 
It is there that the control of such charges, at a figure which shall 
not be overburdensome, requires the utmost care on the part of tha 
executive and administration. For this the trained mind will b> 
the most useful safeguard. 


Examples may be found in the office and the workshop of case3 
where economies and improvements will follow the greater use of 
scientific attainments coupled with practical application. The 
undertaking is best equipped where the business ability of the 
administration is highest, and similarly the executive must be equally 
conversant with scientific principles as well as thoroughly master of 
all practical technical details. Every undertaking which aims at 
keeping abreast of the times must spend money in experiments and 
research, and for such work the executive would be primarily re- 
sponsible. At present inadequate attention is given to such 
matters. 

Now, research in the hands of firms and engineering undertaking3 
has already been advocated, and no one would wish to see such 
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efforts in any way hampercd ; but if it were possible to co-ordinate E Point of Saturation.'' 


the work more than is done at present, and also to place the results ' 


at the disposal of the profession more readily than is now the 
case, great advantage may be expected to result. Is it not worth 
considering whether inquiries should not be made to see if an Engi- 
neering Research Committee, the bounds of which should be much 
wider than membership of this Institution alone, could be got 
together with a view to organising, co-ordinating and assisting 
research, more particularly for engineering purposes ? The success 
which has attended the Engineering Standards Committee might 
be regarded as holding out hopes of similar possibilities of success 
for an Engineering Research Committee, so far, at any rate, as 


obtaining the gratuitous personal assistance of those best competent 


to assist in particular directions. It must be admitted at once 
that the expenses attaching to an Engineering Research Committee 
must necessarily be heavier than has been the case with the Engi- 
neering Standards Committee, for though individus!'s m»y be 
ready to give their time and attention to mectings and the genere! 
direction and co-ordination of different researches, the actua! 
carrying through of the researches themselves must necessarily be a 
costly matter. This Institution spends a certain amount of money 
annually in research, and it might well be that patt, at any rate, of the 
money which we are ab'e to devote to individual researches m ght 
be better expended in helping to support the work of a Central Engi- 
neering Research Conimittee, and that other societies and institu- 
tions might also b» ready to allot funds for a similar object. I 
am well aware that grants in zid of research are already mde from 
mny sources, notably from the Royal Society, from the Govern- 
ment, as well as from various private firms and individuals, and 
some of these might possibly be tapped for the more specific re- 
searches which would fall within the scope of the Engineering 
Research Committee. The advantages which would seem to accrue 
from such a step would be the prevention of a considerable amount 
of overlapping work ; the carrving out of individual researches to 
absolute results; the publication of such results, and the inclusion 
in such publication accounts of private researches and experiments 
carried out by those who would associate themselves with the 
Engineering Research Committee, and would be willing to place 
results of work privately carried out at the general disposal of the 
committee. In time the committee would doubtless acquire so 
large an accumulation of data as to make it the tirst source upon 
waich the publie would draw for information as to any research 
tIready effected, and as to the possibilities of extending research on 
lines which might at the moment seem to require investigation. 


MUNICIPAL ELECTRICITY LOANS.* 


In our issues of September 20th and 27th last we published an 
zrticle written. by Messrs. Bowden and Tait. of Poplar, on the 
subject of * Municipal Electricity Loans." The article received a 
good deal of consideration from many prominent members of the 
profession, and a conference is being called in London to discuss the 
matter at an early date. 

The authors have prepared the following Appendix, as a means 
of easy reference and explanation of various terms used, and as an 
epitome of the article :— 


“ Duty of Sanctioning Authority.” 

To safeguard the interests of future ratepayers and consumers by 
enforcing a financial system whereby capital cost is spread equitably 
over a period that may be deemed reasonable, during which electricity 
may not be superseded as a means of distributing light, power and heat. 


" Duty of Local Authorities.” 

To safeguard the interests of present ratepayers and consumers by 
establishing a financial svstem which will allow energy to be supplicd 
at an irreducible minimum charge. Contributions to rates and reserve 
funds, other than for contingencies, should not be permissible, and the 
redemption of all loans placed upon a 60 years’ basis. 

“Compulsory Acquisition.'' 

Means a period during which, by sinking-fund payments, a loan shall 
become liquidated, 

“* Supercession.”’ | 

Means a p'riod when the use of electricity may be abandoned in favour 
of some other form of power not yet discovered, 


“ Years of Expansion." ' 
cans a period during which the use of electricity is developed. 


a Má—À i le 


* Appendix to the article by J. Horace Bowden, M.I E. E, M.LM. E., 
brusa cl -etrical easier and manager, and Fred. ‘Tait, assistant 
Mviager, Metropolitan Borough of Poplar, which appeared in THe 
ELECTRICIAN for September 20 and 27, 1912. 
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Means a period when electrical energy. will be universally used where 
i: can economically replace present sources of power, light and heat. 


" Pariod for Acquisition.” 

Is synonymous with “ Years of expansion,” It is assumed that whilst 
the probability of ‘supercession " is remote, the use of electricity will 
develop, (NoTE.— This period is now limited by law to 60 years.) 

‘* Depreciable Assets.’’ 

Mean those assets which, although kept in a proper state of repair out 
of revenue, will ultimately become antiquated, 
" Renewable Assets.'' 

Mean those assets which do not become antiquated, but which must be 
renewed from time to time out of revenue account, governed by the law 
of eontinutty of supply. 

'! Working Capital.” 

Means ilie necessary sum required to carry on the business of the 
u idercakiig, and includes credit io consumers less eredit from merchants, 
tools and office furniture. In. the initial stave of an undertaking in 
order to make proper provision for depreciation it would be necessary 
Lo raise short-period loans to provide working capital, 

“ Dapreciation.'' 

Means annual sums set apart to provide against antiquation of plant 
and buildings, . 

s Law of Depreciation."' 

Denotes the period in which a depreciable asset becomes antiquated, 
The asset is depreciated by a percentage ratio commensurate with years 
of hfe. ‘Vhus, 10 vears’ life 10. per eent., 20 vears’ life. 5 per cent, 
Depreciation ts calculated on written-dawn values—e.g. :— 


Years. 10 per cent. 5 percent. 
Ll . vdd T 100 0 0  — ...... £100 0 0 
cc .t0€ 0 0  .... 95 0 O0 
dS lasborvasue eases St O O0 X ..... WwW oF 0 
BE. lsnconsstee e 1:2 I8 0. — a SNO ]4 9 
NP ba 12-4 — uu. K 9 0 
TUS eerrectacihsS eo ; AN 4 10 ...... n3 0 6 
Litt iue PET 22 17 6 — nass 4N 15 4 
DOL fest ek ere BY 23 è .... 34114 8 
DUO. eaen enra 119 6  ...... 29 3 1l 
BOL OaE : 414 2 vus 29 12 0 


Means a period when a given capital sum expended will produce an 
inerease of income for a given output greater than the requisite sinking- 
fund payment on the wriiten-down value, less residual value, of any asset. 

Krample.—A 1.000 kw. generating set consuming 201b. steam per 
kilowatt-hour, costing £6,750 to instal, is replaced by one of larger 
capicitv consuming 17} lb. steam per kilowatt-hour. 

With a daily load factor of 75 per cent. for 300 davs per annum a 
saving of 1,000 tons coal would be effected, based upon 7} lb. water per 
pound fuel, which at 125. per ton equals £480. 

With a daily load factor of 25 per cent. the saving would be one-third — 
viz.. £160. 

Assuming the first condiiion for a power station, and the ratio of 
depreciation 10 per cent., at the end of 10 vears the written-down value 
would he £2,615, and, allowing for residuals £1,0G00, the amount to be 
written off is £1.615; therefore the annual sinking-fund payment at 
4 per eent. in 10 years is £134. 105. 

But i£ replacement is made in five years after depreciating at 10 per 
cent., the annual sinking-fund payment for a five-year period would be 
£633. 

Assuming the second condition as applicable to a lighting station, and 
the ratio of depreciation 5 per cent., at the expiration of 20 vears the 
written-down value, less residuals, would be £1,547, and the annual 
sinking fund payment in 20 years €52. But if replacement is made in 
10 vears, after depreciating at 5 per cent., the annual sinking-fund pay- 
ment. for a 10-vear period would be £271. 

" Obsolescence.” 

Obviously a misnomer used in connection with electricity supply. 
Plant may become antiquated, but not obsolete, if properly maintained. 
Dormant capital is inadmissible, therefore antiquated assets should not 
be allowed to become obsolete, and the residual value should be realised 
when the point of antiquation is reached. 


‘ Sinking Fund.'' 

Means a fund established for the acquisition of the capital necessary 
to carry on the business of electricity supply. (NoTE.—When universal 
supply is un fait accompli, and extensions to plant and mains unnecessary, 
and the loans liquidated by the sinking fund, plant and buildings would 
be replaced out of depreciation fund, and means of distribution kept up 
out of revenue. 

s“ Depreciation Fund.’’ 

Means a fund available for replacement of plant and re-erection of 
buildings not of the nature of extensions. When the new asset. is of 
greater capacity than that displaced, a loan would be permissible tu the 
extent that the new asset exceeds the old. 

« Redemption Fund.’’ rs 

Obviously intended to embrace both sinking fund and depreciation 
fund, but has been proved to be inapplicable to electricity supply. 
“ Residual Value.” 

Means the amount realised) byisalof antiquated! plant or of scrap 
material composing plant thrown out of commission. 
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PHASE ADVANCING. 


The Paper read by Dr. GissERT Kapp at the meeting of 
the Institution of Electrical Engineers last week is of a type 
which should be welcome to all varieties of members, be 
they ultra-theorist, ordinary engineering or ultra-commer- 
cial. For Dr. Kapp discusses a subject which cannot fail 
in the near future to be, if it is not already, of the highest 
interest to commercial electrical men, and, in so doing, he 
does not neglect the “ why " and the “how.” To readers 
of THe ELEcTRICIAN much of the theoretical part of the 
Paper will be already familiar from the articles which we 
published about 12 months ago. In the interval Dr. Kare 
has been able to bring his phase-advancing machine to à 
higher state of practical completeness and to give vs 
evidence of its commercial capabilities. 

As we pointed out at the time of Dr. Kapr's former 
articles, cos 9 has long been the bane of the engineer sup- 
plying alternating current. By the use of some form of 
phase advancer, however, it is possible to counteract. this 
poison by its antidote sin 9, and thus to produce a much 
more satisfactory state of things. Every engineer will admire 


T 


the ingenuity displayed by Dr. Kapp and others in solving 


this problem ; but in considering the matter from the com- 
mercial point of view we think that perhaps the consumer 
has not appeared as prominently as is desirable or, in fact, 
as is essential in a matter of this kind. We are faced by the 
fact that the present low power factor is produced by plant 


that has been already installed. The average consumer, 


cares nothing about power factor. He has already installed 
his plant and the chance is that he has no wish to alter it. 
On the other hand, the station engineer naturally views 
with disfavour a low power factor, which, moreover, tends to 
become stilllower. Although he is being paid for the useful 


energy which he supplies, his plant and lines are loaded up: 


unnecessarily by the wattless current accompanying this 
energy and bringing him no revenue. Heis therefore faced 
by two alternatives. Either he must give the consumer 
some inducement to instal plant of such a nature that the 
conditions in the network will thereby 
must put in plant himself for this purpose irrespective of 
the consumer. 

As regards the first alternative it is difficult to give the 
consumer the necessary incentive. A meter has been 


into account the volt-ampere hours as well as the watt hours.. 
The instrument registers two-thirds of the watt hours and 
one-third of the volt-ampere hours. If such a meter is used 
the consumer has, of course, a direct incentive to increase 
the power factor of his plant. It seems to us, however, that 


there will be considerable difficulty in introducing such à 


meter to any except new consumers, and even they might 
consider that they were being penalised. Old consumers 
obviously would not wish to pay at & higher rate than 
they are paying at present, and if they are placed E 
such a meter. and.if their total bill;remains as it was, 1t 19 


be improved or he 


devised by Prof. ARNd which produces this effect by taking. 


\\ 
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doubtfu! whether they would proceed to alter their plant 
with the object of obtaining a better tariff through the 
consequent reduction in power factor. Some consumers 
might be sufficiently enlightened to do so, but the induce- 
ment would have to be considerable and it would by no 
means be easy to explain the situation to the consumer. In 
the case of new consumers the position would, of course, be 
different, because if their acquaintance were made suffi- 
ciently in advance it might be explained to them that by 
using a certain type of plant a considerable advantage would 
result to them, even though the first cost were higher than 
it would be otherwise. 

These reflections naturally lead us to the second alterna- 
tive, in which the station engineer places plant on the net- 
work in order to improve the power factor, irrespective of 
any advantage to the consumer. If this is done, however, 
we doubt if plant of a rotary character would be employed, 
for obvious reasons. Whatever plant is used it must be 
placed at a distance from the station. In other words, it 
would frequently be desirable to place such plant on the 
premises of consumers. Now, although the consumer might 
object to rotary plant, the probability is that he would have 
no obiection at all to plant of the so-called static variety. 
We therefore come back to the condenser, which was alwavs 
the solution favoured in the earliest days, but which 
has never been put into practice so far owing to the cost. 
It appears, however, that the cost of condensers is now bv 
no means so serious as it was in those days, and it shows a 
decided tendency to fall. In the discussion on Dr. Karr's 
Paper a figure as low as £l per k.v.a. was mentioned. 
Another objection that has been advanced to the employ- 
ment of the condenser is that it 1s incapable of very fine 
subdivision. Mr. AsHToN, however, in the course of the 
discussion, pointed out that this was not the case and that 
condensers could be applied advantageously to much 
smaller motors than could rotary phase advancers. It 
would therefore seem that, though nothing very serious has 
yet been done in this direction, the condenser as an 
alternative to some rotary form of phase advancer is worth 
bearing in mind, and that it may possibly give the simplest 
and cheapest solution in the course of a few years. 


REVIEWS. 


(Copies of the undermentioned works can be had from Tug EtEcrRICIAN Offices, post 
free, on ceceipt of published price, adding 3d. for books published under 2s. Add 
: 10 per cent. for abroad or for foreign books.) 


Quemar larem. 


Physicalische Grundlagen der Electrotechuik. Eigenschaften 
des Magnetischen und des Elektrischen Feldes. By Dr. 
F. F. Martens. (Brunswick, 1913: F. Vieweg & Sohn.) Pp. xii. 
+245. Paper covers M.7.20, cloth M.8 

This book is concerned with the properties of the magnetic 
and electric fields, and, according to the publishers’ preface, is 
written to fill a gap that is said to have arisen owing to the fact 
that the methods of teaching have lagged behind the progress 
made in the knowledge and applications of electricity and 
magnetism. 

It is true that the methods of treatment and the selection of 
the subject matter are novel in many ways, but the book is 
60 unevenly balanced in difficulty and the arrangement so 
curiqua that its educational value is doubtful. Some parts are 
Concerned with subjects that are only suitable to absolute 


beginners, while others would only be intelligible to studente. 
who are in possession of a good grounding. 

This criticism may be substantiated by referring to several 
sections of the book. The first chapter opens with a few pages. 
on magnets, containing descriptions as are usually given to 
the most elementary students; these are immediately followed 
by a series of calculations on the distribution of the field of a 
magnetised ellipsoid. This jump from first-year to third-year 
work is made all the more precipitate by the quotation of a 
number of expressions without any matliematical derivation. 
Such unexplained assumptions are common throughout the 
book, and detract from its educational value. Chapter V. begins. 
with descriptions of some mcst elementary experiments, con- 
sisting 1n placing certain resistances in series and in parallel 
and the determination of tlie currents and power taken in each 
case. This is followed bv a discussion of Povnting’s theorem 
on the energv residing in an electromagnetic field, à method of 
determining Joule’s equivalent, and a short description of 
several forms of incandescent lamps, irons and electric ovens, 
hot-wire ammeters and fuses. This miscellaneous matter is 
discussed in about a dozen pages, of which much space is taken 
up by illustrations. 

In the chapters concerned with electrostatics the author 
adopts the unusual plan of using the electromagnetic system 
of units with the result that all the formule contain constants 
that are usually avoided. The contention is made that there 
is no logical reason to use the electromagnetic system in one 
part of a book and the electrostatic system in another, but it 
seems to the reviewer that the disadvantages attending the use 
of the unusual system of units are greater than the logical 
advantage claimed. 

The detinitions of the technical units are not carried out with 
sufficient care, and we find the volt defined in terms of the ohm 
and the ampere without the latter unit having been properly 
defined itself; and after the voltage has been defined as a drop 
of potential due to current flow it is immediately used to 
denote the potential of a line relatively to the earth or other 
lines under conditions of no current. flow. 

The section on the magnetic field is concerned with the pro- 
duction of fields by permanent magnets and electromagnets, 
and the properties of magnetic substances ; and the section on 
the electric field treats of the properties of electricity in motion 
and static electricity. The change of magnetic field that gives 
rise to induced E.M.F.s in surrounding conductors is regarded 
as a magnetic displacement current, and E.M.F.s are regarded 
as being the line integral of electric forces. 

The book closes with chapters on the flow of electricity in 
electrolytes and the production of E.M.F.s by contact, thermal 
and chemical effects and an extensive tabulation of the inter- 
relations between the units of various systems including the 
one suggested by Lorentz. A. J. M. 


La Télégraphie sans Fil, la Télémécanique et la Telephone sans. 

il à la Portée de tout le Monde. By E. Monier (with a pre- 

face by Dr. E. Bramlv). 6th Edition. (Paris, 1912: Dunod and E. 
Pinat.) Pp. vii.+226. 2frs. 50c. 

The fact that this work has so soon reached its sixth edition is 
sufficient indication that it is a “ popular " book, not a “ tech- 
nical” one. It is very light reading and abounds in purple 
passages of the daily newspaper kind. There is much repeti- 
tion, great verbosity, and, worst of all, a very considerable 
amount of glib fallacy. Technical matters are very lightly 
touched upon, and thus the reader is never oppressed with 
burdensome, exact, scientific information. The science, so far 
as it goes, and even the history, of wireless telegraphy both 
display unusual divergence from the views held by the majority 
of mankind—as may be seen by any reader who will refer to 
the remarkable description of the operation of coupled circuits, 
or to the account of how the first wireless telegram was sent. 
across the English Channel. W. H. E. 
How to Manage the amo. By A. E. R. BoTTONE. 6th edition, 

revised. (London: Whittaker & Co.) Pp. 65. 9d. net. 

This publication is described as a handbook for engineers, 
electric light engineers, and electro-platers, and it ja “ intended 
specially.for the use of those-who, being thoroughly good engi- 
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meers, and capable of managing ship or land engines, find them- 
selves suddenly called upon to undertake the management. of 
the dynamo of an electric light or electro-plating installation.” 
We fear, however, that the book fails lamentably as a safe 
guide. Apart from doubtful counsel there are ae in- 
accuracies. We may mention a few examples. 

In view of the presumably limited experience in electrical 
matters of those into whose hands this book is likely to come, 
we think that too great reliance on the information given is 
likely to lead to resrettable accidents. Thus, the momentary 
short-circuiting of the terminals of a dynamo which to the 
unwary may appear not to have become excited requires great 
caution ; whilst to use the electric light mains to test for a leak 
on the w indings of a dynamo is certainly not to be recommended 
to the non- -technical. As frequent reference is made to the 
handling of wires connected to the terminals of machines, a 
warning should have been included at the commencement as 
to the risk of shocks and burns. This is quite apart from such 
misleading information, as on p. 43, where it is stated that the 
output of a dynamo " can be easily measured by means of the 
voltmeter and the ammeter connected directly across the ter- 
minals of the dynamo.” 

On p. I4 the author remarks that it is inadvisable to 
-allow a shunt dynamo to run for any considerable length of 
time with nothing, or a very high resistance, in the outer circuit, 
since the field magnet coils would slowly heat up! On the 
same page the armature of the compound-wound dvnamo is 
said to be wound with wire having approximately 20 times the 
resistance of the usual outer circuit, the series turns to be 
about two-thirds the resistance of the armature, while the 
shunt coils have a resistance nearly 20 times as great. 

A further example of advice that would be ditlicult to carry 
out is to test for short-circuits in the field-magnet windings bv 
calculating the resistance of the latter from the number of 
layers and “convulsions” (s/c) there are on each and comparing 
the calculated value with that measured with a Wheatstone 
bridge. 

After the above examples of information we need scarcely 
say that we cannot recommend the book. 

Electricity Made Plain. By G. R. PEkss. (Manchester: J. Heywood). 
Pp. 133. Is. net. 

We think an embargo should be placed on all elementary 
-electrical books w hich begin by dealing with electricity as 
exhibited in friction, percussion, fish and cats. The subject of 
static electricity is too abstruse to be dealt with as it deserves 
in the space such authors have at their disposal, and had, 
therefore, better be left alone altogether, especially when such 
Statements are made as * The stroking of the domestic cat in 
a warm dark room is a well-known example of frictional 
electricity.” 

Another drawback of this type of book (which we imauine 
is designed for those who require their electrical. knowledge 
in tabloid form) is the failure to explain terms. Thus, volt, 
resistance, &e., are all used without being previously defined. 

In the particular book under notice, which is no wors? than 
-others of its class, these faults are to be found and greatly 
diminish the value of the information, though, indeed, the 
whole of what is put down is rather undigested, as witness 
‘Chapter III. dealing with the are lamp. This makes roughly 
500 words, quite half of which is not about that particular 
‘subject at all. 

We appreciate the efforts that are made by authors to 
produce a popular book dealng with electrical work and 
regret that their work is so often unsuccessful, as to bring some 
‘knowledge of electrical matters to the public as a whole is a 
labour worth the doing, but at the same time worth doing well. 
Karstgebiete und Ibre Wasserkrafte By T 

A. Hartleben.) Pp. xij. +91. M8. 

"This book is a collection of the various lectures that have 
been delivered. by the author from time to time upon the 
employment and potential value of tlie water power in certain 
Austrian-Hungarian districts. Obviously, the book is princi- 
pally of local interest and as such seems well to fulfil its object. 
Jt is suitably got up and excellently illustrated, 


T. SCHENKEL. (Vienna: 


RESISTANCE COILS FOR ALTERNATING CURRENT 
WORK.* 


BY H. L. CURTIS AND F. W. GROVER. 


Many commercial resistance coils which give excellent results with 
direct currents have been found quite unsatisfactory for alternating. 
current measurements. For alternasting-current work the resis- 
tance should be independent of the frequency and the phase angle 
should be zero. Kohlrausch found his coils unsatisfactory, and, 
acting on his suggestion, Chaperon devised his well-known winding. 
Cauro, Rowland and Orlich have all designed high resistances. and 
Campbell, Orlich and Drysdale have designed low resistances for 
use ès shunts, &c. 

The obvious wav to make the phose angie of a coil smell is so to 
wind it that it has a minimum of inductance. There are three other 
factors to be considered : (1) Skin effect. (2) capacity in parellel with 
the resistance, and (3) absorption in the dielectric between the wires. 

Shin effect makes the current density at the outside of a conductor 
greater than at the centre, and se inereases the resistance; it de- 
ereases the inductances, although the change is relatively less than 
that of the resistance. In a circuit containing resistance and induc- 
tance only, tan 9: pL/R, where @ is the phase angle. Hence, if the 
change in R due to skin etfeet can be shown to be negligible, the 
effect upon the phase angle will also be negligible. Nince resistance 
Wires ère so wound that their inductance is doen sod. then the 
change of resistance. with frequeney will be decreased. so that a 
meximum value of the change in resistance may be found by com- 
puting the case of a straight wire. 

For a manganin wire the formula shows that with 3.000 eveles the 
diameter must be as largo as 2 mm. before the skin effect produces à 
change of 1 port in 100.090. AH the wires used in this investigation 
are much smuller than this; hence the skin effeet will not be appreci- 
able. In faet, it may be said that. the resistance of most com- 
mercial coils having a resistance of 1 ohm or over is not affected by 
the skin effect up to 3.000 eveles, 

Capacity Effeets.—Consider a simp!e ewe of a coil with a resistance 
R and inductence L in prratle! with a condenser of capacity ©. Tac 
impedance of the coil is R à ipb and of the condenser bap. 

Then, if A is the impedance of the two circuits in parallel, 


1 
1 ‘A= + ! e 
R+ipL 
R +p bL- CR? — PEL?) 


(1 — j;UL)? + pCR? 


Or Ac 


A may be written A= R' 4 ipL/, where R'and L’ are respectively 
the effective resistance and the effective inductance of the system. 
By separating real and imaginary parts 


R 
R’ = z 
1— p*C(2L — CR2) + piel? 
L—CR?— pC L? 
1— pU (2L — CR) + pL? 


The phase angle g= iner. 


and L=- 


, 
"ul L—C R?—p*CL?) 
e. 
R 
For a first approximation, assume Land C small, and we hive 


R/—R[I1 + p*C(2L — CR2)], 


= ta wi} 


L/=L—CR, l 
tan E a 
R 


The phise angle will b» zero if (L—CR?)=0, but the change in 
resistance will be zero if C=0, or if (2L—CR2)=0. Hence. both th? 
phase angle and the change of resistance will be zero only under the 
condition that C=0 and L— 0. 

In the case of two parallel wires, the capacity is distributed, 80 
that the effect is not the same as that given above. Tine solution 
requires the integration of the differential equations which expres? 
the E.M.F. and current at each point of the line at each instant. 
This solution gives as a first approximation 


R'—R[1- p*C(4L— j,CR2)J, 


L'—L-— CR? 
L—1CR? 
TOP A 4CR?*) 
R 


where R, C and L are the total resistance, capacity and inductance 
of the wires. An ideal coil is only possible if C and L are both zero. 


* Abstract of & Paper in the “ Bulletin " of the Bureau of Standards. 
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However, if C is small and if L— 1CR?—0, then the phase angle is 
zero and the change in resistance negligible. "Take, for example, the 
maximum capacity that may be present in a 10,000-ohm coil to be 
used on a frequency of 3,000 cycles, where the permissible uncer- 
tainty in the resistance may be 1 part in 100,000, and assuming that 
there is suflicient inductance to make the phase angle zero. 


Then L—3CR?=0 
and pcs L— SCR) E: 10-5, 
solving C— 10-?? farad. 


This is a very small capacity and great care must be taken if such a 
coil is to be realised. With a 1,000-ohm coil, the allowable capacity 
is à hundredth of à microfarad, while with a 100-ohm coil a micro- 
farad can be tolerated. If 100, 1,000 and 10,000-ohm coils were to 
be constructed from wire of the same size and wound in the same way, 
thon the capacity would increase as rapidly as the resistance, so that 
the change in resistance of the 1,000-ohm coil would be nearly 
10.000 times as much as the change in resistance of the 100-ohm 
coil, while the 10,000-ohm coil would change 100,000.000 times as 
much as the 100-ohm coil; this is assuming that the 100-ohm coil 
has a phase angle of zero and that the formule for parallel wires 
will hold for bifilar coils, If the wire for the different coils is all of the 
same size and the coils are all wound in the same manner, the capa- 
city, inductance and resistance all increase directly as the length J, 
so that L'Z(K — K,/3), where K and K, are constants. This shows 
that the term containing capacity increases much more rapidly than 
the inductance term. so that if a 100-ohm coil has zero phase angle a 
similar 1,000-ohm coil will have a decided negative phase angle. the 
real inductance being only 1 per cent. of the effective inductance. 
With the 10,000-ohm coil this effect is greatly inercased. so that the 
real inductance becomes negligible. With coils similarly wound, 
but of different sizes of wire, so that they have the saine surface. the 
inductance and capacit v increase with the same ratio as the resistance 
increases. Hence, while the increase in the phase angle is less rapid, 
the relative importance of the inductance and capacity terms is the 
some. 

It will be seen that the effect of capacity upon resistance is appreci- 
able only in the case of high-valued coils, 1.000 ohms and over. 

The effect of capacity upon phase angle is more marked ; it is the 
predominating factor in coils of 1.000 ohms or over, but also pro- 
duces a measurable effect ina 10-ohm coil. 

Nince in many coils the phase angle is largely dependent upon the 

capacity the temperature coefficient of the phase angle will be nearly 
that of the capacity. In one bifilar coil, that was cut in the middle, 
the capacity temperature coefficient was found to be 1 per cent. per 
degree. Hence, if enough current is used to heat the coil. the phase 
angle will change while the coil is under observation. For example, 
a 1.000-ohm bifilar coil suspended in air was connected to take a 
rurrent of 50 milliamperes. Within five minutes after closing the 
circuit a drift of 5 microhenrys was observed. 
— Effect of Humidity on the Capacity.—Tne shellac of resistance coiis 
absorbs moisture from the air. On account of the high dielectric 
constant of water, it wasexpeeted that this would change the capacity 
and hence the inductance of the coil, and this was found to be the 
case, This trouble may b» overcome by coating the coil with paraflin 
or sealing it in a metal case. 


The Effect of Absorption in the Dielectric between the Wires.—The | 


effect of the absorption upon the resistance can be shown to bo 
R'—RIl—34pCR tan a}, 

where @ is the phase-difference of the capacity due to absorption. 
Tne absorption also causes the effective inductance to change with 
frequency, since the capacity of an absorbing condenser is a function 
of the frequency. The change in effective inductance is [C,— C;]R?, 
where C, and C, are the capacities at two frequencies. The maguit ude 
of these effects was determined by experiment. "The computed and 
observed results did not agree very closcly, but the authors state 
they are as near as can reasonably be expected. The higher-valued 
coils will have a larger percentage change in resistance, due to 
alsorption, than the lower-valued coils. 

Conclusions.—It is possible to make a resistance coil in which the 


phase-angle will be small and practically the same for all frequencies. 
‘R32 


7 , R 
Tais requires for a bifilar coil that L= 3^" and that C shall be so 


smili that its change with frequency may be neglected. The alter- 
hating-current resistance for frequencies up to 3,000 cycles is not 
affected by the skin effect, but may be decidedly affected by capacity 
“tween the turns and by absorption in the dielectric. | | 
It 18 desirable to have both inductance and capacity small, and 
therefore the coil should contain as little wire as possible, and as far 
as possible all coils should be single-layer coils. A spool 2-5 em. in 
ameter is a convenient size for winding on. The authors’ coils 


Were made of silk-covered manganin wire; after winding they are 
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shellaced, and baked at 120°C. to 130°C. for several hours. This 
anneals the wire as well as drys the shellac. They should be pro- 
tected from moisture of the air by dipping in molten paraffin after 
baking. 

In l-ohm coils, all capacity effects are negligible, and the only 
thing to consider is the reduction of the inductance to a minimum. 
Using 3mm. manganin strip and silk insulation approximately 
0-00 mm. thick, the authors’ coils had an effective inductance of 
0-1 microhenry, and with thin mica insulation this was reduced to 
0-05 microhenry. With 1,000-ohm coils a fine wire is used, and the 
inductance of the bifilar winding becomes relatively small, while the 
capacity effect increases very decidedly. The authors coils were 
made of 0-1] mm. wire made in five 200-ohm sections. It is im- 
portant in this case that the coil should be wound upon an insu- 
lating spool. A 5,000-ohm coil was not wound bifilarly, but with an 
ordinary inductive winding, reversed every few turns. The 
change in resistance was found to be less than ] part in 100.000 
between frequencies 0 and 1.200. The inductance was of the order 
200 to 300 micerohenrvs. A better coil could be made by reversing 
the direction of the winding more frequently, and a coil was wound 
on a cylinder of biscuit poreclain. A narrow slit is cut along one 
diameter of the eviinder to allow of the cross wire. 

This coil had an induction of 30 microhenrvs. The same method 
of winding and the same size of wire and spool were applied to the 
construction of à 10,000-ohm coil. The winding was about 7-5 cm. 
long. In order to leave the porcelain tube sufficiently strong, it was 
not desirable to cut the slit for more than three-fourths of its length, 
hence a tube 10 em. long was required. 

To minimise what is sometimes called the “ dead-end effect," the 
resistance box should be so constructed that each coil is entirely dis- 
connected from the others when not in cireuit. Tne authors know 
of no satisfactory design which accomplishes this. 

If only a small resistance is to be used, a twisted cord should be 
used for the leads and the terminals should. be close together; if a 
large resistance is to be used. then, since capacity becomes of im 
portance, the terminals should be far apart and the leads separate. 


ELECTRIC CURRENT IN CONCRETE.* 


A partially completed investigation by the U.S. Bureau of 
Standards deals with the effects of electric currents on concrete. 
These latest tests are surprising, both in what has been found and in 
the failure to find some expected results. In the main, they corro- 
borate the findings of earlier investigators, but they add complexity 
to the trouble rather than simplicity. 

Perhaps the most surprising information secured is that softening 
of concrete and loss of bond to embedded iron have been found with 
currents flowing from concrete to iron. These results are positive 
where the earlier findings have been merely negative. The failure 
of others to note this action may be attributed to the slowness of tho 
secondary reactions which result in this disintegration and to the | 
much greater length of time in which the Bureau of Standards’ 
investigators were able patiently to pursue their work. It is evident 
that if the bond of the reinforcement to the concrete mass is lost, in 
a reinforced concrete structure, then disaster impends. This danger 
is even more insidious than those other electrolvtic effects with which 
we have become acquainted, for there are no expanding products 
to crack the structural members and give warning of the impaired 
condition which exists in the interior. 

A second important piece of information secured from this inves- 
tigation relates to the “ efficiency of corrosion.” We have long been 
familiar with the fact that the total amount of corrosion of iron 
embedded in concrete with current tlowing from iron to concrete is 
less than what would be expected from the laws of electrolysis. In 
these investigations, with very low current densities (amperes per 
square inch of embedded iron) the efliciency dropped nearly or quite 
to zero; but with increasing electrode current density this efficiency 
of corrosion gradually increased up to some 40 per cent. That is to 
sav, there seem to exist certain inherent protective tendencies which 
are destroyed by currents of sufficient magnitude to produce percep- 
tible heating. With very low current densities the corrosion was 
slight and the laboratory specimens did not crack. With higher 
current densities the temperature rose, the amounts of iron dissolved 
from electrodes greatlv increased and the specimens were ruptured. 

In some of the earlier experiments, a similar differentiation has 
been shown between the effects of small and large currents, though it 
has not been understood before this that the action of the larger 
current was anything more than a purely thermal expansive effect. 
It now appears that it may be either mechanical or as an accelerator 
of electrolysis, or both. It is well to warn our, readers, however, that, 
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* Abstract of an article in. the ^ Engineering News.” 
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in spite of the fact that a year and a half of trial with very low current 


main factor of present-day success in the application of inverse 


densities has resulted in failure to find disintegration with current | currents to the various svstems enumerated by Mr. Harrison 
. ^d * ^ > 


flowing from iron to embedding concrete, we must not immediately 
assume that the action cannot be found under the same conditions 
after several more years have elapsed. It may be so slight, in one 
Or two years, as to seem not to develop, becoming only barely appre- 
ciable in five years and producing dangerous stresses only in the 
course of a quarter or half century. 

A third important point disclosed by these studies is seen in the 
widely differing conditions imposed by permitting chlorides to come 
in contact with the concrete and in taking pains to exclude them 
completelv. "This in itself may explain some of the differences which 
are found between the results of this investigation and of earlier ones, 
for the majority of investigators immersed their test specimens in 
brine so as to reduce the electrica! resistance of their circuits in order 
to accelerate the effects under study. It appears now that salt plays 
a doubly troublesome part ; first, it prevents the concrete from natur- 
allv increasing its resistance in the vicinity of electrodes as current 
flows through it and, secondly, it remarkably increases the * efficiency 
of corrosion," one-third of 1 per cent. addition to the material of a 
specimen causing corrosion to rise to 80 per cent. of the theoretical 
value. 
salt to present freezing may well be repeated here. ; 

There are a large number of other points about the investigation 
which are deserving of study and which can receive only the bricfest 
comment here. For instance, the ingenious ways in which the tests 
have been planned to secure light on the causes of the various 
phenomena noted—such matters as the rise of resistance due to the 
formation of calcium carbonate in the outer pores of the concrete, 
and the eathodie disintegration due to the electro-endosmotic concen- 
tration of soluble alkali in the vicinity of the iron cathode. The 
Bureau of Standards’ studies confirm the tentative conclusions of 
earlier investigators that conduction in concrete is electrolytic and 
that any disturbing effects must be electrode effects, effective only 
in the vicinity of the embedded mete! and not affecting the more 
distant concrete in any manner otherwise. 

It is noteworthy that the present reports from the Bureau of 
Standards say nothing whatever about the effects of alternating 
current. At first sight, knowledge that trouble may arise with cur- 
rent flowing either from iron to concrete or in reverse direction would 
seem to lend colour to the supposition that an alternating-current 
trouble may be found if the tests are prolonged sufficiently. A more 
careful study of all of the results of this latest investigation and a 
comparison with the various earlier studies shows that there is still 
sufficient ground for believing that alternating current will not 
produce either of the effects found with direct 
current. We have already noted that specimens 
could be cracked by thermal effects whether the 
current was direct or alternating. a fact that was 
only to be expected. Alternating-current tests 
covering several months, however, have not shown 
evil effects under low current densities. We have 

. previously pointed out that if the secondary re- 
actions which set in with direct current do not 
have & sufficient velocity then the reversal of 
current will in itself practically prevent corrosion D 


of iron and concentration of alkali. This is all the €———Ó 


more to be expected since it has been found that 
with low current densities of direct current the 
efficiency of corrosion is very low. It is well to note, however, that 
the presence of chloride on or in the concrete may so hasten the 
secondary reactions that the already known or some yet unsuspected 
troubles may set in. 


CORRESPONDENCE. 


om 


METHODS OF SUBMARINE CABLE SIGNALLING. 


TO THE EDITOR OF THE ELECTRICIAN. 


Str: Some of the contentions of Mr. H. H. Harrison, so 
interestingly expressed in THE ELECTRICIAN of April 25th, 
appear to have been anticipated by Mr. P. O'Neil in his patent 
No. 16,462, 1907, which was a type-printing telegraph to be 
worked over submarine cables by inverse currents. 

To Mr. Harrison's list of type-machine telegraph apparatus 
available for use with inverse currents over cables the Barclay 
might be added. This last-mentioned is merely the Wheatstone 
automatic system controlling electrically-worked type machines. 

It seems to me that, as regards ocean-cable telegraphy, the 
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The warning of the Bureau of Standards against the use of 
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or due to investigators like Foote, Anderton and Randall, 
Fraser, Delanv, O'Neil and Gott, is attributable to the recent 
advent of efficient cable-receiving relavs in which high sensi- 


tiveness and reliability unite in à manner unknown to earlier 
experimenters, | 

I have been particularly pleased by Mr. Harrison's reference 
to the applicability of the Vyle polarised sounder to inverse- 
current work. Last February I pointed out to certain autho- 
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rities the feasibility of using the Vyle polarised sounder (firstly) 
as a direct receiver of Picard impulses from submarine cables 
of low KR, and (secondly) as a secondary relay in conjunction 
with an Orling Jet relay receiving Picard impulses over a cable 


of high KR. 
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These last conditions require some explanation. It is well 
known that Picard invented à tvpe of suspended coil relay 
specially adapted to his system. The coil had no self-directive 
energy, but, under the influence of an electrical impulse, carried 


a contact arm over against one stop, to remain there till sent 


right back again by the advent of a reverse impulse. The coil 

of the Orling jet relay, on the contrary, has exceedingly high 

self-directive energy; but if this relay traversed by Picard 
momentary impulses, be used to work, on local circult, with 
momentary deflections, a Vyle polarised sounder, Morse inker 
or repeater, it is easy to see that an Orling jet relay could give 
rapid Picard Morse over cables of high KR 

I have cut the above specimen slips from the records 
of some preliminary trials made by me early last March, under 
conditions A, B, C, and D :— 

A.—Picard momentary impulses 4-7— 7 volta respectively at the begin- 
ning, and at the end of each Morse dot or dash. Cable “ free" at 
sending end at allother times. Cable KR nearly 0-5 x 10°. Receivet, 
Vyle polarised sounder-relay with Morse inker on local circuit. 
Chance hand speed 85 letters per minute. 


B.— Conditions same as ‘‘ A," excepting that KR was raised to 1-02 x 108. 
Speed 50 letters per minute. 
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C.—Picard impulses, +7—7 volts, through KR —3:97x 105. Receiving 
condenser 20 mfd. Receiver, Orling jet relav (potentio pattern). 
Siphon recorder on local circuit heavily shunted. Good hand-sent 


signals at 90 letters per minute. 
D.—Transmission conditions as in '' C," but cable joined up direct to 
siphon-recorder (unshunted). Signals at 45 letters per minute 


hardly perceptible. 

With regard to experiments * C," an Orling jet relay, make 
and break pattern, which would have enabled Morse-inker 
signals to be obtained, was not. for the time being, available. 
so advantage was taken of an Orling jet relay (potentio 
pattern) being hand, to obtain siphon-recorder signals (Morse 
fashion) as proof of éxisting conditions being favourable for 
Morse. In specimens C and D the actually received siphon- 
recorder Morse signals are shown with corresponding Morse- 
inker signals inscribed bv hand underneath.— I am. &c.. 

Wimbledon. April 29. Epwanp RayMonpb-BARKER. 

A PHYSIOLOGICAL WIRELESS RELAY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The following are notes of a preliminary experiment in 
recording the Eiffel Tower time signals bv means of a muscle- 
nerve preparation of the gastrocnemius of the frog, as described 
in THE ELECTRICIAN last week. 
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RECORDS OBTAINED WITH FRoG's MUSCLE. 

A. Band C are the Ist, 2nd and 3rd series of signals respectively (their nature being 
indicated hy the dashes and dots below the records) and T is the actual time signal in each 
case, The records are broken up for convenience in reproduction, 

The experimental wireless station where the experiment 
was conducted is situated about 30 miles north of London— 
about 290 miles from Paris—the signals taken down were 
those at 11:45 p.m. The circuit used was different from that 
of Dr. Lefeuvre in that the aerial was inductively coupled to a 


Aerial 
=> Earth 
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DIAGRAM OF CONNECTIONS. 
Fie eee DE Cou: heer, P = V'otential Divider, D= Detectoi —Zincite- Tcl- 
, 2u trocuecinis Mu cle, N = Nerve. 
tuned circuit : the telephones and the electrodes to the nerve 
were in parallel with a block condenser, and the detector was 
of the Zincite-Tellurium pattern with an applied E.M.F. of 
about 0-4 volt. The signals could be received in the telephone 
whilst the muscle was recordin zon the rotating drum. 
It will be noticed that the portion of the curve representing 
the dash appears to be made up of four contractions, probably 


corresponding with the number of sparks ; this is very similar 
to a " Tetanus " curve due to exc'tations of low frequency : 
whereas those of Dr. Lefeuvre look like high-frequency tetanus 
contractions ; but as the spark frequency must have been the 
same on both occasions, the resemblance to a tetanus curve Is 
perhaps only accidental. The last contraction at the break of 
each dash is larger than the others; the reason for this is not 
clear. 

The portions of the records given explain themselves. The 
muscle-nerve preparation had been in use for three hours 
before these records were taken, or the amplitude of the tracings 
would have been greater.—I am, &e., 

Chesham, April 29. H. R. BELCHER HICKMAN. 
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EFFECT OF THE MOON ON WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I have continued the observations on the effect of 
moonrise on wireless signals as described in my letter of last 
month. and enclose curves showing strength of sigaa!s received 
from Manaos for several davs before and after full moon in 
January and February. and a few curves of Yquitos and 
Trididad signals. 
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In order to avoid any difħculty with change in detector 
adjustment all measurements were made with a well-tested 
and reliable carborundum detector, which is fully as sensitive 
as the zincite-bornite detector when care is taken to adjust the 
energv -absorbing part of the secondary oscillating circuit so as 
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to give the proper voltage for each detector. "This requires 
that the inductance of the detector circuit be adjustable inde- 
pendentlv of the secondary tuning circuit. 

The curves show that the effect of moonrise, which in 
November, December and January consisted of two successive 
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drops in strength of the received signals (preceded in the case of 
Manos by a decided rise, which may be only part of the regular 
rise in strength which takes place between 7 p.m. and 8 p.m.) 
was very much more complicated in February. Still the curves 
of Manaos, January 23rd and February 22nd and 23rd, and 
Trinidad and “ DQC " on January 25th. are of the same general 
character, 

The curves of January 22nd to 31st, and February llth to 
20th, when the moon was not yet risen, or else up in the after- 
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noon and weak, all show a gradual rise to à maximum which ts 
reached between 7:30 p.m. and 8 p.m., and held fairly steady. 
There are several exceptions which show abrupt. changes 
in strength. but the comparison between these and the 
curves taken just after full moon is sufficient to show that 
moonrise causes extraordinary fluctuations in signal strength. 
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As the rainy season with a continuous succession of thunder- 
storms will be here probably by next month, reliable measure- 
ments of signals will be out of the question for two or three 
months more. 

I would be glad to know if this effect has been noticed else- 
where, and if curves for the same night would correspond in 
different localities.—I am. &c., 


Amazonas, Brazil, March 3. AUSTEN M. CURTIS. 


G.P.O. EXAMINATIONS AND OTHERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I must take exception to the statement in Prof. 
Mather's letter last week that your report of what I said about 
the G.P.O. examinations at the Faraday House Old Students’ 
Dinner is very misleading. I also want to clear up a misap- 
prehension which several of your readers who have glanced 
through the letter seem to be under that I was—well, to put it 
vulgarlv—boasting of Old Faradians’ success in examinations, 
The particular fact I mentioned was the following. Two 


Faradians who had left the college some three or four years 
avo and had since been working hard as engineers, first with 
the National Telephone Co. and then with the Post Office, had 
been nominated, along with 67 others, to compete fur three 
situations aS assistant engineer in. the Engineer-in-Chief's 
Department of the General Post Office. They were the only 
two Faradians in for this examination and from the list, dated 
February 10, 1913, issued by the Civil. Service Commission it 
will be seen that thev are first and second respectively. There 
is no mention in this document that anvone else was in for 
the examination except the 69 engineers. 

It seemed to me a suitable matter to mention at an old 
students’ dinner. All that the examination proves is that 
these voung men have not forgotten their school and college 
work and that their personal qualities were much appreciated 
bv the examiners. I notice that one of them obtained over 27 
per cent. of the total! possible marks on personal qualities alone. 

I have looked into the subjects set for examination and [ 
think that a fairer examination for voung working engineers 
could hardly be devised. But it is not equitable to compare 
the aggregate marks obtained by those who have been bearing 
the burden and heat of the dav with the marks obtained by 
fresh " outsiders " from the Imperial College and elsewhere as 
Prof. Mather does. To the voung men themselves and to me 
Prof. Mather's letter was the first intimation that their per- 
formance was supposed to be compared with that of the new- 
comers. It seems to me distinctly unfair. 

As I mentioned at the dinner I attach less importance to 
examinations than is done at other colleges. It was my lot in 
youth to have as fellow students a future Archbishop and a 
future Chancellor of the Exchequer. Neither was " crammed " 
and neither did particularly well in examinations. One of the 
greatest of living English Admirals was ploughed at the en- 
trance examination at Eton! Your readers will doubtless be 
able to think on many eminent engineers whose originality 
might have been sadly damped if they had spent the best years 
of their youth in cramming for competitive examinations. I 
have often noticed in the after-career of my old students how 
the biblical saving that * the last shall be first and the first last” 
Is exemplified in practice. 

Emplovers rightly attach the highest importance to per- 
sonal qualities. Written examinations are a necessary evil, 
requisite for spurring on the slothful and to ensure that candi- 
dates have a certain minimum knowledge. As there is some 
risk of early Victorian examinational methods being resurrected 
it is advisable that engineers should be on the watch. I have 
therefore raised the question in the hope that engineers with 
ideas on the subject may ventilate them in your columns.—I 
am, &c., ALEXANDER RUSSELL. 
Faraday House, April 26. 
THE MEASUREMENT OF REACTANCE BY THE 

" MAXIMUM POWER " METHOD. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: The method of measuring reactance by the maximum 
power method which Mr. Burgess announced in your last issue 
is one of no small importance to electrical engineers, and it 1s to 
be hoped that good use will be made of it. Mr. Burgess’ 
work, however, is something in the nature of a rediscovery, for, 
if reference be made to the ©“ Electrical Engineer ” of March 10, 
1905, pp. 315-346, one will find this method described under 
my name just as Mr. Burgess has described it, and with the 
identical mathematical explanation by tlie aid of the calculus 
that Mr. Burgess uses. A power curve of the same shave as 
that of Mr. Burgess is also there given. “ Science Abstract.” 
No. 588 of 1905, summarises the conclusions at which I arrived. 
It was whilst engaged upon the measurement of reactanc? at 
the University College, Nottingham. that I chanced upon the 
phenomenon, and whenever an inductance had to be measured 
I found this method of considerable utility. 

The phenomenon is particularlv of interest since. with & 
slight extension it affords an explanation of a number of 
characteristics of a long-distance transmission line. For 
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instance, on short-circuit the current and power taken by such | efficiencies, &c., show this. It does not seem to us that this 
a line may be less than the full-load power. By measuring the | can rightly be termed “ over-standardisation.”—I am, &c., 
reactance of a line, not only the maximum power which the l GEORGE GOLDMAN, | 
line will transmit, but the efficiency of transmission mav be Associate Professor of Electrical Enginecring. 
increascd. Syracuse University, U.S.A., April 15. 

For those intere sted in these matters great interest attaches [Prof. Goldman seems to have misunderstood our point. We 
to an investigation of the phenomena concomitant to adjust- | are strongly in favour of reducing the number of parts necessary 
ments of the relations of the constants in a transmission line.— | in electrical manufacture to a minimum by the employment of 


I am, &c., the same parts, ?.c., bolts, nuts, stampings, &c., in all designs of 
Birmingham, April 28 Ernest P. Horris TE il i 
irmingnam, Ap ! i : apparatus as far as this is possible. This we term standard- 


isation. But we are not in favour of turning out a finished 
product “ to do more than one job " if the efficiency is to suffer, 
under some of the conditions of use. Tf the efficiency does not 
suffer, the simplification is, of course, an advantage.—Ep. F.) 


We have forwarded the letter from Mr. Hollis to Mr. Burgess 
from whom we have received the following reply :— 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: On reference to the article in the ** Electrical Engineer," 
referred to by Mr. Hollis, I find an interesting account of the 
discovery of the fundamental principle upon which the * Maxi- 
mum Power " method of measurement is based, together witli 
the mathematical explanation of the phenomenon. I did not 
wish to claim anything original by the statement. of this 
principle, which I considered to be fairly well known. There 
are, however, several important differences between my method 
of application and that suggested by Mr. Hollis's article. 

In the first place, since +12 per cent. change in resistance 
produces only 1 per cent. difference in the wattmeter reading, 
it is difficult to adjust the resistance to its critical value with 
anv degree of accuracy. As I have already pointed out, close 
adjustment 18 unnecessary ìf the value of the reactance is 
d« duced from the wattmeter and voltmeter readings. 

But (and this is the second point) Mr. Hollis measures his 
resistance, after closely adjusting it, by means of c.c. with 
valtmeter and ammeter. Now this method leaves out of 
eccount all effects due to eddy currents, iron losses, &ce., which 
in some choking coils appear to increase tho effective resistence 
hv some 20 or 30 per cent. at least. 

Thirdly, by using the voltmeter and wattmeter, the measure- 
ment is made under actual working conditions, but « rrors due 
to wave-form distortion are eliminated if the P.D. wave is 
fairly pure, because no current measurement. is required. 

Finally. the method is applicable to capacity measurements. 
and may be uscful in cases where the circuit has resistance as 
well as capacity.—I am, &c., 

London, April 30. A. F. BURGESS. 


OVER-STANDARDISATION IN TRANSFORMER 
DESIGN. | 


TO THE EDITOR OF THE ELECTRICIAN. 


THE PUMPING INSTALLATION AT THE DOVER 
COLLIERIES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Str: Ina recent issue vou published an abstract of a Paper 
by Dr. Herzfeld on the pumping arrangements at Dover 
Colhery. There is a moral as well as commercial aspect to 
practical Papers such as this, and as I was in charge of this 
plant for over five vears (and all the changes and additions 
that were made were in direct opposition to my advice) I 
should be glad if you wonld allow me to correct some of the 
statements in the Paper. 

To begin with, the generating plant was originally of 300 kw. 
capacity. This was clearlv proved at the trial (Scott & Moun- 
tein 7. Kent Collieries. Ltd.). An attempt was made to suh- 
stitute 300 k.v.a. at 0-8 power factor for 300 kw., but as the 
official test (carried out bv Mr. Mordey) was made on a water 
r sistance the power factor was unity, and this attempt failed. 
The re-winding of the machine was, therefore, of no advantage. 

The underground switchboard I condemned partly because 
I object to putting ungalvanised steel in a wet underground 
pimp room, where the water is of a highly corrosive nature, 
and partly because for pumping it is far better to run the motor 
up with the generating plant on an empty rising main ; there 
:s nothing peculiar at Shakespeare Colliery to prevent this 
beng done. It had always been done previously. | 

Rule No. 14 (e) of the new Mining Regulations distinctly 
prohibits the use of a cable with an earth fault on it, and there 
was not the slightest need for it, as the winding engines were 
always ready to deal with the water in their weary, wasteful 
wav ; as a matter of fact, they did so, wholly or in part, up to 
the end of last year, and probably are doing so yet. 

It would be interesting to have the advantages of two motors 
on one shaft fully explained. They cost more than a single 
motor, and their combined effect on the generating plant would 
probablv give a lower power factor than a single motor; 
while there may be a little saving in the switchgear, the latter, 
28 already shown, is not wanted, 

The Paper claims steam economy by connecting a 100 n.pr. 
air-compressor and the two reciprocating plants to the steam 
turbine and using the exhaust steam. This is not the case. 
When the steam turbine is running the other plants are stand- 
ing idle, and vice versa. Since the failure of the compressed 
air pumping in No. 3 pit there has been little or no work for the 
compressor. 

I think that some of the impressions conveyed by Dr. 
Herzfeld's Paper are erroneous.—I am, &e., | 
Canterbury, April 25. ERNEST G. PINK, 


— P —— — "PM 


SIR: In the issue of your paper of March 28th, to your 
editorial entitkd — * Over-standardisation in Transformer 
Design " permit me to add a few words. What we were aftcr 
Was Just as you state, “ to make one piece of apparatus do 
more than one job," in fact as many as possible, aud. irrespec- 
tive of whether the job is to be done on one circuit involving 
merely a change in the capacity of the apparatus or whether 
the requirements of operation call for a change to cireuits of 
different frequencies, thereby at the same time mvolving a 
change in capacity. Now, of course, the besi design is one 
that takes into account not merely the physic! factors but the 
“ononue as well. The writers in their work in this particular 
held have found that little or nothing has been done in the wav 
of standard'sation, but that extreme rigidity exists in the use 
of this apparatus. As pointed out in the article to which you 
referred, almost every order placed with a manufacturer of this 
*pparatus for th- larger sizes calls for a new d-sign, new draw- 
ce special parts and delays, besides compelling the manu- 
ey fo carry a large stock, all of which mat'rially increases 
ios did price. It was these things which led the writers 
VERIS igate theoretically what might be done and then to 
B hes des experimentally, all of which shows that a 
dis in of flexibility may be given to this apparatus, and 
ini i may be called a negligible amount of compromise 

€ physical factors of design and a large gain in the economic. 
he results of tests, the temperature rises in the heat runs, 


* ELECTRIC LIGHTING." 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I am keenly interested in the reluctant review of my 
“ Electric Lighting,” by ** A. J. C.," in your issue of Jan. 31st. 

We teachers are beginning to understand that there is an 
cssential difference between a text-book for.young studenta 
and a reference book for practising engineers. A text-book 
must be intelligible to city-bred young men, and this is a hard 
condition to meet. Here, in North America, young men come 
to college knowing almost nothing about simple, homely things. 
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A kitchen pump is, to them, an unheard of mechanism, and 
such terms as piston rod, cross head, shaft and pulley are as 
Greek to them. Furthermore, elementary science teaching 
always carries a false suggestion of completeness and finality. 
Therefore, as 1t seems to me, simplicity and evident incom- 
pleteness are vital qualities in an elementary science text, and 
such a text should be designed from beginning to end on the 
assumption that those who use it will submit to some degree of 
constraint. A text-book meeting these efficiency conditions 
to perfection would, however, be treated with contempt by the 
practising engineer, because he is not interested in simplicity 
and he does like completeness. Also, his mode of, thinking 
is largely fixed and he cannot be expected to submit to a form- 
ing constraint. 

As to my “ Electric Lighting,” it has been prepared under 
the domination of uncommon ideals; but I have no illusions 
concerning it, and I am not inclined to quarrel with anvone 
who seems to misunderstand my point of view. I am con- 
vinced, however, that ideals of efficiency are the coming ideals 
in education. 

Nietsche has said that " The time will come when men will 
think of nothing but education.” That time. however, has not 
come as yet, for “A. J. C.," and many others like him, are at a 
loss to understand the uses of simplicity. ** A. J. C8". dislike 
for footnotes in a book is, of course, a different matter. F do 
not like them either, and I confess that I am by no means sure 
that they help to annul the suggestion of completeness and 
finality which is only too welcome aud satisfving to most 
youngsters.—I am, &c., W. N. FRANKLIN. 

Lehigh University, April 11. 


ON PHASE ADVANCING. 


We give below an abstract of the discussion which took place 
in London on Dr. Kapp's Paper on this subject. An abstract 
of the Paper was published on pp. 86-89 of our last issue :— 


Mr. W. M. Morvey was sorry the author had dismissed electrostatic 
condensers, as he felt that as they were now made cheaply and on a very 
large scale, the time had come when they ought to be able to apply them 
as phase-advancers on alternating-current power circuits. He thought, 
perhaps, the subject had not had adequate practical attention. He did not 
say that withelectrostatic condensers everything could be done that would 
be done by dynamic phase-advancers. ‘The authorsaid the cost of a Walker 
or Scherbius advancer was about £2 per kilovolt-ampere, and, although 
he did not give it directly, the figure for his own vibrating device, it 
seemed to work out to about a quarter of that price, i.e., 10s. per kilovolt- 
ampere. In 1909 he (the speaker) tried to call attention to the practical 

ssibilities of static condensers, and said that paper condensers of the 
Mansbridge type should cost about £1 per kilovolt-ampere. Since then 
the manufacture of such condensers had been very much developed, and 
he imagined the cost would now be less and might possibly compare with 
the author's 10s. If that were so, it would be interesting to see some 
practical comparative tests. The author's device and the other dynamic 
arrangements had, however, the advantage that they moved on the prin- 
ciple that prevention was better than cure. But he was a little disap- 

inted that the slip was so much increased—it was doubled. Fig. 5 
showed the slip with a Scherbius advancer was about 8 per cent., whereas 
without it the slip was about 4 per cent. For certain purposes so great 
an increase of slip would be very objectionable. Fig. 6 showed practi- 
cally the same thing. Returning to the subject of static condenser, the 
author quoted Mr. Ashton as having given £1. 9s. per kilovolt-am pere as 
the cost of such condensers. That was much higher th an he, the speaker, 
made out four years ago. and as it was a later figure it was quite possible 
that his (the speaker's) figure was wrong ; but that figure was based on 
results then obtainable with low-tension static condensers, 1t being as- 
sumed that high-tension static condensers would be made by building up 
a number of low-tension condensers in series. 

Mr. A. W. ASHTON remarked that the fact that the anthor had rather 
disparaged the use of the electrostatic condenser had prompted him to 
obtain some information as to its use from the manufacturers with whom 
he was acquainted. It was three years ago since the electrostatic con- 
denser was firat used on a commercial scale; in that case 720 mfd. were 
supplied for improving the power factor of transformers running single 
arc lamps on an ordinary strect lighting circuit. Within the last vear, 
three orders larger than that already mentioned were executed by the 

Helsby Works—viz., two orders of 1,730 mfd. and 850 mfd. for colliery 
work at a pressure of 550 volts and a frequency of 50, and a 4mfd. 
7,000-volt condenser for the Midland Electric Power Corpn. That 
alone, he considered, showed that the electrostatic condenser could not be 
regarded as altogether out of the running. Out of all those condenserx, 


and including about an aggregate of 1,000 mfd. applied to lighting cir. 
cuits, the manufacturers had never heard of one single breakdown, which 
spoke well for the reliability of the apparatus, At the beginning of the 
Paper the author distinguished between two methods in which it wax 
possible to apply power factor correction, firstly, the reduction of 
the phase angle of the installation as a whole. and, secondly, increasing 
the power factor of individual motors, and said that the tint case was 
obviously the only possible one if electrostatic Condensers were wed. To 
his (Mr. Ashton’s) mind actually the best and most satisfactory wav of 
applying the electrostatic condenser was to apply it as directly as pos- 
sible to the apparatus which had the bad power factor, and this could be 
done in the case of motors with as small an output as 5 H.P.. because the 
outstanding feature of the condenser was that the unit could be sub. 
divided without appreciably altering the cost and also without lowering 
the efficiency. Some very interesting details of the cost of installing 
rotary phase advancers were given in the Paper, so he would point out 
how in one or two cases the condenser at a frequency of 50 would compare 
with those figures, ‘Phe author had given them an example of an idle 
ru irdbag synchronous mat. r which could be used to convert 100 kw. of 
power with a power facior of 0:7 up to unity, and in doing so 36 kw. 
would be set free for sale. 1f a condenser was used (the frequency being 
50) it would require a capacity of 100 k.v.a.. at a cost of £190 and an 
eflicieney much better than that of the synchronous motor, Tf his figure 
was compared with that of the idle running motor it would be found to be 
exacily half the eost of the synchronous motor, in addition to which the 
condenser was a much more satisfactory apparatus. Taking the ease of 
the loaded synchronous motor, from a business point of view it seemed 
that it would not do to leave out of account the question of the running 
costs the cost of the losses. In. the particular case given they had a 
synchronous motor which the consumer was asked to use at a power 
factor of 0-4 in preference to using an induction motor with a power 
factor of, sav, 0-8, and certain inducements were offered him to do so, As 
all the energy consumed was metered, if the losses effected the case they 
should be taken into account. ‘The motor was supplying wattless power 
to the line, and with losses equal to about 2 per cent. of its kilovolt- 
ampere output, this exactly wiped off the 5 per cent. discount which was 
assumed to be the advantage which the consumer was going to yet by 
spendi ig an extra £50. Another poiat in regard to that particular case 
was that the consumer would want a perfectly definite agreement with 
the supply company, because he would not want the company to alter 
their terms and revise his discount. If the agreement ran for 10 vear 
the consumer would expect to be able to repay his capital in that time, 
and so that would wipe off another 5 per ceat. discount. Consequently, 
before there was anything to pay the consumer for the extra trouble of 
running and starting up the phase advancer, the supply company would 
have to give him a discount of LO per ceat. What would be the result if 
eich consumer was offered a tarif on the Arno principle and installed 
condensers 2 They had 100 kw. with a power factor changed from 0-7 to 
0-9. That would require 54 k.v.a. of condensers at a frequency of 50, the 
iniiil eost being £103. 1f those consumers were supplied with meters 
on the Arno principle the power factor correction would reduce their bill 
by ll kw. for each hour of maximum demand, which, assuming 3,000 
hours per annum at 0-&d. per unit, effected asavingof £55 per annum. to he 
divided between the consumer and the supply company. [f each was 
allowed a half of this saving then the cost of the condensers would be 
wiped off in four vears. He thought, therefore, that although the phase 
advancer was more suitable than the condenser for many cases, there was 
room for both of them. 

Mr. H. BoswonTH said the author after dealing with the rotary con- 
denser had come to conclusions that appeared a little unfair to that 
machine, He had obtained an expression comparing the total amount of 
plant that would be installed if a rotary condenser was running with a 
generator with the amount that would be installed if the generating plant 
was made large enough to deal alone with the output at the low power 
factor. He gave the condenser current as [sin $, and then said that the 
voltage of the condenser was 30 per cent. additional—ee., 1:3 times the 
voltage of the line. He failed to see how that figure could be justified. 
The internal voltage of such à machine would be about 2 per cent. larger 
than that of the generator, and the additional ampere-turns that were 
provided were needed to overcome the armature reaction of the machine 
at the power factor at which it was running. The generating plant with 
whi h that was compared must have a generator designed for running at & 
power factor of, sav, 0-8, and that machine, also, would require à large 
amount of extra ampere-turns to overcome the armature reaction. Cor- 
sequently, the comparison was unfair, and if a vector diagram had been 
drawn for machines of normal proportions it would have been found that 
not more than 10 per cent. excess of ampere-turns was needed to reduce 
the power factor from 0-8 to 0-2. The author had, therefore, very much 
over-estimated the size of the condenser, and, in his opinion, a more 
correct expression would be 1-05 «in $ + cos $.as the relation between the 
two machines, ‘Taking those figures the example came out at approx 
mately 45 per cent. excess of plant for the combination as against the 
single machine, and that excess did not represent excessive cost, as the 
rotary condenser could always be designed to run at a high speed, and in 
many cases at a higher speed than the alternator with which it was being 
compared, He criticised that because the samo basis was used in other 
parts of the Paper for comparing the size of a machine used as a phase- 
advancer with that used as a motor alone. He knew that in practice it 
had been found that the machine used as a phase advancer and as à motor 
was about 45 per cent. larger—i.e., in volt-ampere capacit y—than me 
machine used as a motor alone. That referred to a machine working a 
about 0-7 leading power factor, and consequently the figure of 45 per 


cent, compared with 19 per cent, given by the author, There was & 
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small inaceuracy in the author's description of the Lancashire dynamo 
of self-starting machine, as the starting resistance of the rotor was 


ty pe : 
What actually 


not again inserted just. before the exciter was applied. 


happened was, first the resistance was used as in an ordinary wound rotor 
machine; this was cut right out and the rext step put the exciter direct 
In the latest 


on to the rotor with a resistance of its own in series with it. 
type of starter the whole operation was worked by one hand-wheel 
operating a worm: gear, the switches being interlocked. The author sug- 
gested that a phase advancer and a motor together should not cost more 
than a single separate motor. 
them have some figures of the actual costs of such machines, as in the 
only example with which he was acquainted the combination cost a great 


deal more than a single motor would have done, and it seemed that that 


type was more suitable for ordinary commercial use than the phase ad- 
vancer, particularly as the author pointed out that it was not advsiable 
to make the phase advancing machine suitable for correction on a number 
of machines, but that it was better to put a phase advancer on tc esch 
reparate motor. 

Mr. F. CREEDY said the way in which he preferred to look at the ques- 
tion was the following: All phase advancers were series machines, and in 
series machine running at constant speed the voltage was proportional 
to the current. In a series- wound generator this might be regarded as a 
negative resistance and in a series motor as a positive resistance. "The 
Walker phase advancer, with the brushes set in such a way that it 
generated. a certain amount of power. could be treated as a negative 
resistance partially balancing the resistance of the main motor, and in 
that wav it might be used to reduce the slip and it might alo make the 
slipnegaiive. By that means it was possible to make an induction motor 
of which the speed rose instead of fell as the load was put on. He agreed 
with the author as to the importance of a small slip, and he thought a 
much smaller slip could be obtained by employing a wound stator instead 
of emploving a machine which was incapable of generating power. He 
would like to ask the author why it was that everv one seemed to develop 
the series-tvpe of phase advancer. Why not the shunt tvpe, which was 
capable of improving the power factor on no load, while the :e ies type 
was incapable of producing any effect on no load. 

Mr. J. T. Inwi~ drew attention to the theory of the vibrator, and espe- 

cially to the equation connecting the E.M.F., current and frequency. 
Neglecting the self-inductance of the vibrator, this was of the form 
E- I Kw where K was a constant and w= 2n. This equation was of the 
same form as the equation for an electrostatic condenser, and therefore, 
if the vibrator was run on constant potential mains and the frequency of 
the supply increased, the current taken was directly proportional to the 
frequency, There was further a similarity between the mechanical action 
of a vibrator and a condenser. "The latter allowed a certain. displace- 
ment of clectricity depending on the maximum voltage applied, and this 
displacement could be increased by placing in series with the condenser 
asclf-induction. This self-induction increased very largely the leading 
current takea from the mains, and if the losses in the condenser and in- 
ductance were small, the leading component of the current increased 
nearly upto resonance. Nowin avibrator what was required was as large 
a mechanical displacement as possible, and this could be obtained by 
employing a mechanical spring tendency to restore the armature to ils 
mean position. When the fre quencies were high aud the forces large, it 
would probably not be possible to get mechanical springs to stand, but 
for the:e cases air buffers were available, and from experiments made on 
the Willans engine, it was known that at high speeds the lossesin them 
would be extremely low compared with the energy stored per cvele, so 
that by a suitable design it would be possible to construct vibrators even 
for frequeacie: as high as 50 or 100, and this would make com pensation 
possible on a more general scale. 
_ Dr. Gispert Kapp, in reply, said that Mr. Mordev had made a mistake 
In saying that £2 per k.v.a. was the price of the Walker phase ad- 
vancer. What he said was that it cost £2 per k.v.a. if one used a 
synchronous motor as a phase advancer. He was glad to hear that con- 
densers were really employed. He did not want to throw cold water on 
the condensers, and he had left them out of consideration simply 
because he had had no experience with them. ‘The important thing 
wax that one could not improve the motor by their use. If the motor 
had à «mall limit of overload, putting a condenser by its side would not 
improve that limit, so that his statement that condensers were the only 
possible solution if the motors could not be fitted with some other appa- 
ratus was perfectly correct. It had been said that with a synchronous 
motor there was a bigger loss than with a phase advancer, but his argu- 
ment was that no extra loss was incurred by fitting a phase advancer to 
an individual motor, because the saving in copper losses paid for the 
little power which went in the phase advancer. In Mr. Ashton’s conclu- 
sons of the advantages of condensers he (the author) had missed one 
point which was rather im portant, viz., the efficiency of the condenser. 

Mr. Morpey said the losses were 0-621 per cent. 

Nba raid they were sometimes 0-3 per cent., and they were 
E ced not to be greater than that. 

Dr. Kare continuing remarked that with regard te the slip, it was 
perfectly correct that the Walker phase advancer could be arranged to 
n for slip completely for any speed, only in that case the phase 
i E ane a machine and was then absorbin g powcr, and he had 
a Pana mo advancers which injected E. M.F. at right angles to 
eeoa Ad ¢ objection to the increase of slip was not very serious. 
EE pubs with Mr. Bosworth that only 5 per cent. excess E.M.F. 
din. bs li o wis the current through the armature. If only 5 per 
full load RA one would have a short-circuit current 20 times the 
licut qn the ent, and surely that was not wanted About the correct 
ERAS armature was 30 per eent. of induced E.M.F. As to the 

8n weight by the use of this system he could not give any actual 


It would be of great interest it he could let 


figures, because only one vibrator had been made, up to the present, but 
in the Birmingham discussion, the day before, one speaker, who had 
actually tendered for a motor with and without a phase advancer, gave 
the difference in weight for a 350 H.P. plant as 2tons in favourof the phase 
advancer. Another point in favour of the ordinary induction motor 
fitted with a vibrator was that it needed no supervision. Mr. Creedy had 
asked about shunt phase advancers. He believed that Messrs. Brown, 
Boveri had made them both of the serics and shunt type, but from 
Mr. Creedy's description he believed that gentleman meant the Kramer 
& Scherbius combination. His Paper only dealt with phase advancers 
on the series principle. Mr. Irwin's remarks about spring were 
quite correct, but they would not be applicable to his machine, because the 
rotation was much too great. Air buffers would make the thing far too 


complicated and expensive for practical use. 


LEGAL INTELLIGENCE. 


Wir AE] 
Westfallen v. London County Council. 


At the West London County Court last week plaintiff (a switch. 
board attendant) sought to recover £235 as damages for personal 
injuries. 

It was stated that in December last plaintiff, who was employed at tke 
Hammersmith tramway sub-station, was cleaning a transformer, and 
thinking that the plug had been removed by the charge engireer, he put 
his hand on a live copper cell, receiving a shock of 5,000 volts. He was 
thrown down and burnt on the fingers, shoulder and foot. His second 
finger had since been amputated. He had since resumed his full werk, 
but expected (he said) to lose the retainer of 6d. per day which he got 
from the Royal Naval Reserve. He had been at the station for two 
years, and had cleaned that particular machine several times before. 
He complained that the live copper cell ought to have been insulated 
according to the regulation, and it had been so treated since the accident. 

For the defence it was admitted that the L.C.C. had penalised the 
charge engineer for certain negligence with regard to the accident, but it 
was contended that plaintiff was guiltv of contributory negligence, 
in so far that he should have looked to see whether the plug was with- 
drawn. A signed statement, taken from plaintiff an hour and a half 
after the accident was produced, in which he said *' he forgot to pull the 
plug," and “he forgot through loss of sleep and worry over his wife's 
illness.” The voltage of the current was put by defendants at only 3,750. 

The JtpaE said he thought it was a most improper procecding for 
anyone connected with the L.C.C. to go to plaintiff and get any admis- 
sion from him within 14 hours of such a serious accident in which he was 
so badly injured. 

The jury found for plaintiff for £135 damages, and judgment was 
ntered, with costs. 


Welsbach Gas Co. v. Ehrich & Graetz. 


Last week Mr. Justice Bailhache heard this special case under an 
arbitrator's award arising out of a dispute between the parties. 

Mr. CoLEFAX, K.C. (for plaintiffs) said the dispute arose out of an 
agreement dated March 23. 1910, by which the Welsbach Companv 
undertook to take from Ehrich & Graetz a certain number of tungsten 
filament lamps. The vital clause in the agreement was that by which it 
was agreed that if there was a reduction in the selling prices of the 
lamps certain allowances were to be made to the Welsbach Company in 
respect to the stock of lamps supplied by Ehrich & Graetz, and held at tho 
date of the reductions, Two such reductions took place in April and in 
August, 1911. Before August, 1911, the Welsbach Company Had for 
purpose of re-construction entered into an agreement (dated May 15, 
1911) by which it agreed to transfer its business, stock, &c., to a new 
company, and questions of law arose as to the binding character of 
certain paragraphs of the agreement of March 28, 1910, and as to whether 
it, in fact, terminated either on December 31, 1910, or three montha 
later (as contended by Ehrich & Graetz) or not. The determination of 
the allowances that were due to the Welsbach Company would turn 
upon the Court’s decision as to whether the vital clause was binding at the 
time of the two reductions, and his case was that it was. The point was 
whether the Welsbach Company were entitled to two sums of about 
£600 and £5,000. If the clause in regard to the allowances was operative 
when the first reduction was made, then his clients were entitled to the 
first amount, and if it was operative at the later date their claim to the 
further sum of money would arise. 

Eventually. after hearing Mr. Morton Smitu (for the other side) his 
Lordship decided that on the terms of the agreement Mr. Colefax's 
clients succeeded 02 the first item of £600, but in regard to the other 
item RA in volved a point under the reconstruction, plaintiffs could not 
succeed. 

Mr. CorLErFAX said he took it that His Lordship had held in effect that 
as regarded the second amount his clients could not sue, but that the 
rights as to that attached to the new company, and could not bo dealt 
with in that application. 

His LonpsuiP said that was so, He added that ho thought Mr. Morton 
Smith's clients should pay costs. 


Poulsen Wireless Telegraph Patents.—Last week Mr. Justice 
Warrington directed that the petition for the-extonsion of the term of 
letters patent granted to Valdemar Poulsen, No. 8,961 of (1899; should 
not be heard before the first day of next sittings, and fave permission for 
the use of the electric current in Court in the working of a model, 
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PATENT RECORD. 


—— 
SPECIFICATIONS PUBLISHED. 


The foilowing absiract from some of the specifications recently published have been 
specially compiled by Messrs. Mawaurn, EtLis & Pryor, Chartered Patent. Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applred for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


'* 1911 Srectrications. l 
29,178 Marks. (Akt.:Ges. Brown. Boveri et Cie.) Load equalising arrang*ments for 


electric generators. 

l 1912 SegctrIcATIONS. 
7,776 Leitner. Means for regulating dynamo machines. 
7,786 HEuRTLEY. Telecraphy. 
7,888 Peperson. Relays, microphones or other s^nsitive contact deviecs. 
7.972 Murer. Electric insulators. 
8.040 VENDERVELL & MipctEv. Dynamoseelectric machines, 
8.063 O_msTED. Voltas regulators for electric generators. 
8,196 Dupirier. High-frequency apparatus. 

Describes the employment of an “oscillator or d^vic^ consistine of electrodes 
suitably insulated and disposed concentrically. or one within another, which is cup- 
shaped or cylindrical. The electrodes are mounted in adjustable relation, and are in 
addition provided with a yielding adjustment. whereby the arc may be started by 
simply pressing the inner electrode, Gas may be supplied to and permitted to 
escape from the interior of the hollow electrode by any suitable means. 

8.307 pre x CLarK. Relief of gate fastenings and electric sixaals in connection 
erewitn. 
8,352 RAYMOND-BARKER. 
therefor. 
10.383 Qi egt Adaptable transport trolley for electric lipht and power pondants and 
the like. 
10.434 Samara. Automatic sivaalline arrangement for tramway lines or el2ttric railways. 
11.466 B.T.-H. Co. (G.E. Co) Electric control systems. 
13,355 Hunter & SHanp. Systems fer the electrical transmission of powcr. and simul- 
taneous telephonic, telegraphic or sienalling purposes. 
14.157 CALLENDER'S CABLE & ConstRuCTION Co. & Pipxin. Armoured el:ctric cables. 
15.022 PARkzR & SMITH. Trolley heads for electric traction. 
18,356 Siemens Bros. & Co. (Siemens & Halske Akt.-O»s.) 


(Addition to 28,747 11.) 


Electric telerraph transmitting systems and apparatus 


Automatic telephon: 


Circuits. (Addition to 27.458 39.) 
18.404 Szex & Szex. Galyznic cells. (128 11.) 
18.676 BAUMANN. Telophone system. (14 8 11.) 


21.332 Kessecs. Printing telegraph instruments. (Patent ot addition not zi anto^d.! 

22.246 Hewitr. : Vapour electric apparatus. (10 10 11.) 

22,252 British L. M. Ericsson Mro. Co. & Brookes. Telephone reccivers, 

22.253 Britis: L. M. Ericssin Mra. Co. & Bro uKes. Intercommunicition telephone 

systems. t 

22.613 Soret. Audophones. (9 10 11.) 

22.875 RorrGARDT. Method of producing hign-fr?quencey oscidlatien- (6 JO 10» 

Relates to a method of producing high-frequency oscillations, th? chara teristic 
feature of which is that the discharges take plac? in an atmosphere of hiueoly-heated 
iodine vapour. Accordingly the electrodes -for example, zine electredes of the 
discharg? gap to which an oscillation circuit is connected up are arranged in a closed 
container. A hieh-tension high-frequency current is led to the electrodes. and iodine 
in the container is heated and vaporised. With continued heatine it is stated that 
the arc suddenly takes another form, and considerable oscillation energy is devalopzd 
in the circuit. 

24,932 LippLe. (Gordon Electric & Mfg. Co.) Electric switches. 

25,896 JENSEN & PRIDHAM. Telephones. 

28.595 Krause. Appliances for producing electric oscillations. (20 12 11.) 

Relates to hich-tension spark-gap devices of the type in which packing rings of 
insulating material are arranged between adjacent electrodes. and by their thickness 
determine the distance b»tweep the electrodes. and describes a method of regulat.ng 
such distanc^s. not by a direct arrangement of nack;ng. but by allowine th^ electrodes 
to face one another exposed, and placine packing between the respective sections of 
the casing to which the electrodes are attached and from which they are suitably 
insulated. Metallic packings may thus be used 1f desired, and various forms of the 
devic? are shown. 

1913 SrgciricATIONS. 

Disinfecting apparatus for telephones and the like. 

947 Rowzet. Wireless telegraph installations for aerial vessels. 

2,47] Sringeri. — Arrangement for the static transformation of three-phase alternating 
current into one-phase alternating current having treble the frequency of the 
primary curr^nt, 

The object of this invention is achieved by connecting the secondary circuits of 
three mono-phase transformers in series. the primaries being supplied by the three 
resp»ctive phases of the three-phase system, and the cores of the transformers being 
highly saturated in order to flatten the flux wav». Another form of the apparatus 
is shown in the form of a single transform?r with four cores, each of three primary 
cores bzing 1n magaetic circuit with te secondary core, and the magnetic circuits 
highly saturated throughout. 

2.749 ESESTON. Tel2phone transmission circuit. (18 7/12.) 

3,006 Dz Frettes. Contact mak2-and-br2ak dsvicss for use with electriz flashing signs 
and the like. (22 2°12.) 

4.297 Gruser. Electric mercury switches. 

5,802 MaxwELL. Telephone receiver supports. 


|. 609 Brock. 


APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them. if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


March 17, 1913. 
Electric incandescent lampholders. 
Explosion-proof inner cover for cable wells. 


Electric lamps. 
March 18, 1913. 
6,647 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
"^ Manufacture of insulated windings or coils for electrical purposes. ® 
6,643 SigugNs Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., G:rmany.) 
Commutators for dynamo-electric machinery. * l , 
6,664 SIEMENS & HALSKE Axt.-Ges. Circuit arrangement for semi-automatic telephone 
systems. (19.3.12. Germany.)* e 
6,568 Novon. Electrical treatment of cellulose and other substances of which it 
forms the essential part. (26/3/12. France.) 
6,673 MENzEL & PospEs, Portable electric battery lamps.* 
6,700 Worr. Electric safety lamps.* 
March 19. 1913. 
6,730 Duret. Switches and other electrical apparatus where circuit is made and broken. 
6,738 WgsTWOOD. Electric lamps. MH n l 
6,739 RopERICK. Safety wired conduit for electrical installation in mines and all elec- 
trical purposes. 
6.757 WALSH. Combined wall plugs and switches. 
6,764 RoDKJAER. Electric lamps. l i eid 
6,767 Western ELECTRIC Co. (Western Electric Co., U.S.) Transmitting apparatus 
for electric switches., (Divided application on 25,382/12. 5/11/12.)* 
6,772 HANpcocK, Dykes & DuppELL. Distanc2-operated mechanisms and signals on 
electríc supply systems. (Addition to 6.716/12.)* : 
Ele:tric incandescent lamp holders. 


6,5931 MARTYN. 
6.587 EICKHOFr. 
6,692 BLADON, 


(9,12,12, Gzrmaány.)* 


6,776 MARTYN, 


6,799 BRITISH ELECTRIC TRANSFORMER Co. & Hitt. Electric transformer arrang ments, 


6,800 E HANS Evectric Crock Co. & RusuroN. Electric clocks. (Addition to 
‘ |) 
6.805 Crompton & Co. & Buros. Electrical regznerativ? motor control systems ° 
6.807 B.T.-H. Co. & Weomore.  El:xtrical distribution systems. (Divided appl.ca- 
tion on 28.863 11, 22 7,12.)* 
6.817 Mixza. Electric cables. 
6,820 Gratze. Appliances or devices for generating and transmitting scund waves 


for signalling and other purposes. ° 
March 2). 1913. 
6.834 PaTrer3son. Revrsibl* doubl* electric fuse. 
6.873 Briristt L. M. Ericsson Mro. Co. & Rosgns. 
6.875 Conin & Goorin, Incandescent electric lamps. 
6,83) SIEMENS-SCHUCKERT WERKE G.m.B.H. Fuse; 
Germany.)* 
6.837 G op & Resesi. Ltp. Automatic Morse recorder. 
Roseusrra. Synchronous dynamo-electric machines. 
6.897 Lioyp, Preesss and apparatus for the production of copper by electrolysis. 
(22 3 12. Franc>.)® 
Yopason. Electric candle fittings. 
6.902 DOE & Baker. Microphones especially applicable to wireless 
telephory. 
Sommer. Submarin: cible telegraphy. 
6.933 B.T.-H. Co... Cio sH & DUNKER. Dynamo-electric machines. 

6.934 ALLGEMEINE ELEKTaicitars Gss. Electric clock control. (22 3 12, Germany)’ 
6.936 Siemens & Haske Axt.-Ge3. Circuit arrangements for reg.stering subscriber; 
calls in semi-automatic telephone installations. (21 3 12, Germany.)* 

6.980 STERN. (Conrad Hubert, U.S.) Electric dry batteries. 
6.952 LurecKke & BriMsopowN Lamp Works, Lro. Elèctric furnacis for treating 


metallic flaments.* 
March 22, 1913. 


6.964 Pg^RCE & Witkins on. Arc henting, 
6.995 Pearce & WitKiInsox. Arclamnelobes. | als | 
6.932 QuitniamM. Scaling means for boxes containing el-ctric point controllers. switches 


and tne Ike. 
March 25. 1913. 
7.942 Gray. Automatic regulation of the spark from the maguisto in electrically 
ig ting and the charg? of internal-combustion engines. 
7.05) Zscuc z:kE. Electric incandesc»nc? lamps. 
7.085 A. P. LuNpBERS. C. C. Lunpsess. P. A. LuNpBERS & Pass. Electric switches. 
7.108 GzBR DEX SigvENS & Co. Arc light ebctrodss.. (23.3 12. Germany)? 
7.117 Penozxter. Car couplings. (22 3,12. U.S.)* 
7,125 Siemens Bros. & Cv. & Grinstev. Test circuit arrangemonts for telephone 
syst?ms.* 
7.127 Stemens Bros. & Co. & Perricren. 
with automatic selecting devices. ® 
7,128 Stemeys Bros. & Co. & Pertissen. Circuit arrang m nt for telephon: ex: 
chang +s providsd with selecting devices. * i , 
7.139 Sıiemess & HALSKE Axt.-Ges. Devices for showing when junction lines to 
s-lecsting devices in telephone installations are engaged. (23 3 12. Germany.)® 
B T.-H. Co, (GE Co. U.S) Control ot alternating el ctric currerts.* 
7.150 Jackson. (Maurice Evquem, France.) Voltag> regulators.* 
March 26, 1913. 
7.192 Warsaw. Electrical accumulators. 
7.213 Drake & Burnett. Trolley wheels.® 


Electrical switches. * 


for elsctric circuits. (21 312. 


Circuit arrang ‘meats for telephone exchang's 


7.221 AHLEMEYER. Automatic telephone. (27 12 12. Gormany.)® 
7,243 ScHUCHARDT. Electric plug contacts.* 
7.044 Wape. (Schneider & Naujoks Elektrizitats G.m.b.H., Gormany.) Supports for 


elèctric lamps. i 

7.245 & 7.246 Wave. (Schneider & Naujoks Elektrizitáts G.m.b.H.. Germany.) 
L'ehting apparatus. ; 

7.252 THomas. Charging accumulators from a variable-sp»ed dynamo-electric machine. 

March 27. 1913. 

7.275 BssN«^. Electric clocks. (1 4 12. Germany o. 

7.289 Lez & OrrriELD. Electric lieating of vehicles. 

7.288 GARRETSON. Automatic firz- alarm sy&tems.* : 

7.298 MACKENZIE. (Cook Railway Sicial Co.. U.S». Battery compoundz* | p 

7,395 Bowen & Cenes ELECTRIC TRACTION. Overhead conductors for electric traction 
systems. 

7.311 Smith & Garnetr. Manufacture of electric cables. "o A 

7.328 Dekker. Electrod2position of metals. (Divided application on 17,835 12. 


Aug. 1.)* 
March 28. 1913. 
7.348 Conner. Telephone rccciv:rs and the lik» apparatus. 
7.360 Erikson. Incandescent electric lamp-holders. 
7.369 LANCASHIRE Dynamo & Motor Co. & HARGREAVES. Switches. 
7.376 SrERsY. Telephones. 
7,382 BRowALsKI. Electric insulators. (30.3.12, U.S.)* 
7,411 Tate & MoNuKHous&. Flame arc lamps. 
March 29. 1913. 


7,461 ScuMaL. Attachment for telephone instruments. 
7.469 Raves. Electric liquid heaters. 
7,477 Uniteo Motor INbpusTRIES & RODAKOWSKI. 
desc2nt electric lamps and the like.* 
7,502 HeurtLey. Wireless telegraphy. 
March 31. 1913. 
7,530 Siemens & HALSKE Axt.-Ges. Number impulse instrument for automa 
phone systems. (29 3-12. G2rmany.)* 
7,531 Siemens & HaALSKE AxktT.-Ges. Supervisory circuits for telephone systems. 
(Addition to 7.130 13. 30 3 12, Garmany.)* nd Si? 
7.544, 7.546 KETTERING. Control for electrical systems. (9/8 12 and II, 11/12. U.S. 


Bayonet-socket holders for incane 


tic tele- 


7,915 KETTERING & Crrvst, S bctive electrical distribution systems. (201! 12 
7.561 CHAPMAN (Arthur Dodwell Chapman, Cape Colony.) Electrically-controlled 
7,581 WADE (Voigt & Haeffner Akt.-G»s.. Germany.) Luminous switch handles or 
7.582 MO SPILLER. Railway signalling apparatus. 


7.996 JacoR & Wuite. Illuminated signs. . ] 

7,593 STERLING TELEPHONE & Electric Co. (Telephon Fabrik Akt.-Ges. EUR de 
Berliner. Germany.) Combined intercommunication and party-line telepho 
syst:ms and th? like. (Divided application on 6.589 12. March 16.) 

7.690 B.T.-H. Co.. CLoua3H & DunKxer. Dynamo-electric machines. nd 

7.010 Marconi & FRANKLIN. Transmitting apparatus for use in wireless telegraphy 2 


telephony. 
April 1, 1913. 
7.638 MacDonatp. Electric bells or gongs. d elec 
7,049 Mottett. Galleries or carriers which support shades or globes for gas and € 
tric incandescent lights. 
7,656 Bitter & WEissBERG. High-tension duct-insulator with safety fuse. 
7,670 KirLAR. Telephones. 
April 2, 1913. 


7,722 Low2gN. Incandescent electric lamps. (Addition to 1.180/12.) 
7.750 LANCASTER. Electrical apparatus for heating and cookine. Tn 
7.755 CUNNINGTON. Form of contact for electric bells, alarms and the like. 
7.756 BARBOUR & SCHATTNER. Electric switches.* bines 
7,758 BERGMANN ELEKTRICITATS WERKE AkKT.-GEs. Controlling trapped turbines: 
(4.4.12, Germany.)* 
7,776 ALLMANNA SVENSKA ELEKTRISKA AKTIEBOLAGET. 
machines. (6/4/12, Svreden.)* : 
7,784 ALLCEMEINE ELEKTRICITATS Ges. Dynamo-electric machines. 


Electric alternating-current 
(2.412, Ger 


many. 
7,795 MippLEBROOK & SraitH. Dynamo-electric machines. 


( 


iJ 
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THE “POINT FIVE" MOVEMENT. 


Those of our readers who desire to see the rapid commer- 
cial expansion of electricity supply will be interested in the 
report, which we punt elsewhere in this issue, of the latest 
meeting of the “ Point Fives." It will be noticed that ' 
three new members have been added, bringing the total to 
14, this figure including Mr. S. T. ALLEN, now at Wolver- 
hampton, who is to remain an honorary member of the club | 
for twelve months. Two of the most important items on the 
agenda of the meeting at Bradford were the questions of 
publicity and the standardization of cooking apparatus. 
We quite agree that the dilatory operations of the Electricity 
Publicity Committee fullv merit some protest from supplv 
men, but we doubt if the rebuke administered by the “ Point 
Fives," as a representative section of the progressive side of 
the industry, will be productive of any worthy result. The 
appeal of the “ Point Fives " to the Industrial Committee of 
the Institution of Electrical Engineers for assistance in this 
matter is particularlv significant. On the subject of 


. Standardization of cooking apparatus we find ourselves at 


variance with the suggested action of the members of the 
club. In the first place, it is still early in the development of 
electric cooking apparatus to consider the setting up of 
standards. The shape of the oven, the method of retaining 
its heat, the position of the elements, even the nature of the 
resistance material,are matters which are still in a state of 
flux. In the present position of the practice of electric 


cooking, it would be most unwise to attempt the crysta- 
lization of any of these items, individually or in any given 
group. bv a process of premature standardisation. What 
must be allowed for is the interplay of public opinion and 
manufacturing ideas in the design of electric-cooking 
apparatus, in order to give the former some opportunity 
of guiding the latter. Besides, it must be noted that in 
the development of any new idea or apparatus the best way 
of doing it is not at once discovered. The modern motor car 
is à case in point. At first it was a horseless carriage, but 
as time went on experience showed that this idea could 
be improved, until the modern limousine is a very different 
affair from the Victorian brougham. The same will be 
the case with the electric cooker. At the present time 1t is 
very much like an improved gas stove, but experience has 
vet to show whether this is the best design for us to use. 
Much as we admire the enterprise of the ‘‘ Point Fives," we 
would, therefore, caution them against anv precipitate 
procedure in the matter of electric-cooker design. 

In the second place. we incline to the belief that the 
legitimate business of a club of the nature of the “ Point Fives” 
is concerned with questions of tariffs and methods of popu- 


larizing the supply. If any arbitrary action is taken with 


| _ the object of forcing the hands of manufacturers of cooking 


and heating apparatus, it will, we are convinced, be resented. 
We do not mean bv this that the manufacturers are un- 
willing to co-operate with the supply men ; it seems to us 
rather that thev are not in a mood at present to discuss 
standardization. and prefer to make their way to the public 
through the avenue of low rates. which the station engineer 
now realizes as desirable and. in fact, necessary. 

For the rest we want to see the main idea which is behind 
the “ Point Five’? movement grow and flourish. There are 
many criticisms being levelled at the club—some genuine ; 
some spurious- -these will prove helpful and stimulating. at 
any rate we hope so. because the net result will be for good, 
whether the club as such continues or not. We would like 
at this juncture to utter a word in season to the enthusiasts in 
the movement. The ‘‘ Point Five" tariff (7.e., the Norwich 
system and 4d. per unit) must not be regarded as necessarily 
suitable for, sav, the station man who is endeavouring to 
build up a larger domestic load in connection with the good 
industrial Joad which he alreadv has, and which he has 
established at rates in excess of the O'd. limit. As we 
understand it, the merits of each case will be carefully con- 
sidered, both bv the members of the club and the engineers 
who think of joining it. 
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CURRENT TRADE LITERATURE. 


POTENTIAL TRANSFORMERS.—<A new list (No. 2,450) is being issued 
by the British Thomson-Houston Co.. Rugby. and deals with 
potential transformers of the air and oil-insulated patterns. The 
air insulated instruments listed are suitable for voltages up to 6,600, 
and the oil insulated for voltages from 5,500 upwards, 

ELECTRIC WasHERS.— Messrs. Secar, Page & Co. sre the agents 
for the " Mavtag ` electrie washing machine. It is an American 
product, and comprises a washer and wringer. It can be supplied 
for operation with alternating or direet-current motors, and is sent 
out with a three vears’ guarantee. 


Gas ENGINES AND Gas Propucers.-—An attractive catalogue 
(No. 650) has just been completed by Messrs, Davey. Paxman & Co. 
dealing with their suction-gas producers and gas engines. 1t is fully 
illustrated, and shows all the working details of the engines, an 
interesting feature being a page devoted to diagrams of the tlvwheel 
and pullevarrangements. All the parts are code worded, so that they 
ean be ordered from abroad by cable. The engines listed are of the 
horizontal type, and attention is specially directed to an electric 
lighting pattern of engine which is fitted with a single extra heavy 
fivwheel. Interested readers, and particularly those of our friends 
in the Colonies. should make early application for this list. 


PARLIAMENTARY INTELLIGENCE. 


—— POR 
THE MARCONI AGREEMENT COMMITTEE. 


This Committee continued its sittings on "Thursday last and during the 
present week. 

On Thursday Mr. A. A. CAMPBELL Swinton made a statement in reply 
to the evidence of Mr. Godfrey Isaacs. He said he had no bias or feeling 
against either Mr. Marconi or his companies, In. April, 1910, he was 
approached by a representative of the syndicate which had obtained an 
option to buy the Poulsen Patents for Great. Britain in. order to make 
tests of the Poulsen system over a distance of nearly 1.000 miles (between 
Lingby, near Copenhagen. and. Knockroe, near Tralee), and to present a 
report thereon. The report was made for Mr. Kerr and his syndicate, 
and was in no wise on behalf of the Poulsen people. The report was 
made by him as an absolutely independent expect, and he had never had 
any financial or other interest in the Poulsen system, or any company 
dealing with wireless telegraphy. 

Mr. E. T. Powell, editorof the “ Financial News," also gave evidence, 
and the Committee adjourned till Monday. 

On Monday further evidence of representatives of the financial Press 
was taken. Mr. Winston Churchill was also. called. and emphatically 
denied that he had had any dealings in the shares of any of the Marconi 
Companies, On Wednesday some additional Stock Exchange evidence 
was taken and Mr. Godfrey Isaacs was recalled. 

There was no public sitting of the Committee yesterday (Thursday ). 

On Wednesday afternoon the Committeezdeliberated in private, and 
the chairman subsequently announced that they had. considered. the 
desirability of presenting a special interim report. dealing with the 
questions affecting Ministers and others, but they had come t» the con- 
clusion that the time availible before the rising of the House was not 
sufficient to enable them to do so. Therefore, they resolved that the 
evidence on that part of their inquiry should be concluded. before the 
Whitsuntide recess, and that on the first meeting after the recess the 
Committee. should proceed forthwith to the. preparation of a special 


interim report. 


P.O. TELEGRAPHS AND TELEPHONES. 


On the 24th ult. the House of Commons went into Committee of 
Supply, and on the vote of £13,365,840 for the salaries and expenses of 
the Post Office, 

She PostMAsTER-GENERACL (Mr. Herboro Samuel) said that last vear he 
budgeted for an increase of revenue of £3.500,000, this large increase 
being mainly due to the fact that the telephones had been transferred 
from the National Telephone Co. to the State, and he was ulad to sav that 
the estimate had been rather more than realised. Next vear the esti- 
mated revenue was £30.625,000, an increase of nearly £1.500.000, but 
thev estimated for an increased expenditure of £560,000. There had 
been during the year a general growth of business except in respect of 
telegraphs, which in the presence of competition of telephones had long 
been in a stagnant condition. Perhaps in recent years the services 
with which the Post Office was connected had shown no development 
more remarkable than in respect of oversea cable communication. The 

yroblem of Empire was in no small measure a problem of communication. 
The cable companies had adopted a system of charging half rates for 
plain-language telegrams which were not of an urgent character, and they 
had the satisfaction of knowing that the system was being extended 
almost all over the world. Between this country and the United States 
and Canada the rates for that class of telegrams were further reduced last 
summer, and they had a plain-language deferred rate at 41d. a word. In 
addition, many of the companies had cunsented to introduce an even 


cheaper form of cablegram, to be dealt with during the slacker periods 
of the week-end, and they accepted cablegrams on Saturday to be deli. 
vered in distant parts of the world on the following Monday or Tuesday, 
and were charging for those cablegrams about one-fourth of the rates pre. 
Vieusly in vogue. That system of week-end cable letters had been 
introduced. between this country, Canada, South Africa, Australia and 
New Zenland, and also the United States of America and the Argentine. 
Even of vreater importance had been the reduction effected in Press rates 
between this conntry and the various Dominions of the Crown, As a 
consequence of the reduccons there had. been in immense increase of 
cable tratie. He was not able to give the figures of the trattic of the cable 
companies, but conld tell the Committee what had. been the result of 
those changes so far as the tralie of the Pacitic Cable Board was con- 
ecrned, Comparing the first month of this vear, when all those reforms 
had been put into practice, with the first month of 1910, before the reduc- 
tions began to be made, the traftic carried by the Pacifie Cable Board had 
almost exactly doubled. Both the commercial and the other ordinary 
traflic and the Press traffic had doubled within the period of three vears. 
Those changes had been facilitated by the fact that the Western Union 
Telegraph Co. obtained control of the cables of the Anglo-American and 
the Direct United States Companies and were able to effect considerable 
economies by a concentration of business, On the other hand, that com- 
bination imported the danger that a cable ring might be formed across the 
Atlantic and the rates advanced to the detriment of the pubhe. While 
on the one hand he was able by negotiation with the Western Union Co, 
to obtain those greater facilities, on the other hand he had thought it 
necessary to include in their landing licences a new clause giving the 
Government control over the rates to be charged and giving authority 
to the Postmaster- General to require the company, when the conditions 
justitied it, to reduce rates that might be held to be excessive. There 
wasarivht of appealtothe Railway and Canal Commission, Thatclause, 
giving the Government control of rates, would be inserted in all the 
licences for the Atlantic rates for long-distance cables. 


JurkniAL WIRELESS COMMUNICATION, 

He had hoped.to have made much progress with the establishment of 
an alternative system of Empire communications by means of Imperial 
wireless stations owned by the Government and by the Dominion Govem- 
ments and the Indian Government, extending from here to Australia, but 
delays had intervened which had postponed that most desirable under- 
taking, On Jan. 14 the Select Committee which was investigating the 
subject. produced. an interim report, and asked that an Advisory Com- 
mittee of experts should be appointed to report as to the best system to be 
adopted and that the committee should. be invited to conclude their 
Inquiry within three months. ‘They also urged the Government to secure 
sites for the erection of the stations that were contemplated. On Jan. 23 
the committee asked for was constituted, and the three months in which 
they asked to complete their investigations had just expired, and he 
anticipated receiving the report in afew davs. On Jan. 20 a Commission 
left to secure sites in Egypt and East Africa. He coukd not definitely 
purchase the sites, because the Government contemplated that the con- 
tractor, and net the Government, should bear the risk of any failure from 
the working of the stations, and the contract which he had laid before the 
House of Commons provided that if the stations when erected were not 
found satisfactory in their working no payment should. be made by the 
Government. df that condition was.to be maintained, and it was a very 
desirable condition for the safety of the Exchequer, it would obviously be 
necessary to obtain the agreement of the contractor to the selection of the 
sites, They had now provisionally selected sites in England, Egypt, 
India and South Africa, and representatives of the Government were now 
in East Africa and in the Straits Settlements secking the sites for the re- 
maining two stations, It was contemplated that they should eventually 
he the property of the Government to whom the stations would belong. 
The South African and the Indian Governments would own their own 
stations, and the remaining stations would be owned by the Imperial 
Government. The small coast wireless stations belonging to the Post 
Office in this country showed a statisfactory increase of business, the 
traffic having grown by 15 per cent. last vear and having doubled during 
the last four years; and new coast stations were being erected which 
would be of service to the mercantile marine, 


TELEPHONE ADMINISTRATION, 

During the vear his Department had had cast upon it a heavy burden 
of work in connection with the development of the telephone system. 
They had had to carry through the amalgamation of two vast systems, 
and they had been faced by inevitable difficulties which were fully antict- 
pated in effecting that amalgamation, difficulties which had taken some 
little time to overcome. "They found that the National Telephone Co. s 
system when it was transferred had had its development to no sma 
extent arrested by the fact that the company’s licence was coming to an 
end and that its business was about to be transferred to the State. The 
plant was being used to its utmost capacity and, taken as a whole, allow 
practically no margin for future growth. The company had employ 
during the last vear of their licence some hundreds of their staff in taking 
the inventory of the company’s plant with a view to the arbitration, and 
that large number of men having been withdrawn from the normal work 
of the company's system, the arrears of construction had correspondingly 
accumulated. We found that in London there were no fewer than 
30,000 telephone subscribers who were connected with exchanges which 
geographically were the wrong exchanges. From the point of view o 
good administration and economical management it was essential to 
cflect a transfer of those 30,000 subscribers to their proper exchanges. 
Many of the higher officers of the Post Office he adqu arters' staff and of the 
engineering branch had to give their time for many months to supervising 
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the inventory that was being taken and to the work of the arbitration 
before the Railway and Canal Commissioners. In addition, the Depart- 
ment had been faced by a great difficulty in securing a sufficient amount 
of skilled labour in view of the great demand for labour of the kind needed 
for that work, and they had been specially unfortunate during this year 
in having to make good the ravages effected by storms unprecedented 
in their severity for many years past. For several weeks during last 
winter they had to employ an average of 3,000 men in making good the 


damage done by storms. He proceeded to deal with the complaints: 


against the administration of the telephone service, and gave par- 
ticulars of the improvements effected since the transfer 15 months ago. 


New Lonpon EXCHANGES. 


In London he had increased the operating and clerical staff by 25 pag 


cent., and the wages of the transferred staff were now 15 per cent. more 
than they were under the company. Two large new exchanges had 
already been opened in London, many extensions had been made of other 
exchanges, and very large additional works were in progress; 9,000 
subscribers who had been connected with wrong exchanges had been 
transferred to the right ones, and 5,000 more would be transferred by 
July, leaving 15,000 to be transferred. A circular had been sent to 
subscribers dealing with the methods of operating, and the consequence 
had been that the complaints of bad service in London had been reduced 
by very nearly 50 per cent., compared with the early part of last vear. 
‘here were still far too many, and steps were being taken to effect further 
improvements. With respect to new developments, in London they had 
laid down during the period in question 162,000 miles of additional wires, 
and had joined up with the service 20,000 new subscribers ; and although 
there was still some delay in providing the telephones asked for, the rate 
of joining up was 25 per cent. more than was the average last vear. 


PROVINCIAL TELEPHONES AND TRUNK SYSTEM. 
The Automatic System. 


Taking the country as a whole, they had spent just on £1,000,0000n the - 


improvement of the exchange system, apart from the trunk system. and 
this vear they would spend à much larger sum. Last vear 98 new ex- 
changes were opened ; this vear they proposed to open 220 new exchanges, 
and several of them would be on the automatic system ; and some tens 
of thousands of subscribers would be served in the near future from 
automatic exchanges. The trunk traffic shawed an increase last. vear 
of 9 per cent., and rather more than 9 per cent. in revenue, and, owing 
to having the local and trunk telephones and the telegraphs under the 
same management, they were able to organise the trunk service in a more 
efficient way than hitherto, In the London trunk exchange there were 
now 520 wires coming into the exchange serving the country generally, 
and there were under construction 180 new wires. A new cable was being 
laid between England and Ireland for telephone service. It would he 
available within the next three months, and would provide direct. com- 
munication between Dublin and Ireland generally and Manchester, and 
the whole of this country through Manchester. 


INTERNATIONAL TELEPHONES. 

The Continental] traffic also showed a remarkable increase. They had 
laid new loaded cables between this country and France and Belgium. 
The traffic with France increased by 25 per cent. ; he proposed to reduce the 
rates for telephonic communication bet ween this country and France from 
July by 30 per cent. The new loaded cable between England and 
Belgium was the longest submarine telephone cable in the world. The 
number of calls increased last vear from 29,000 to 48,000. They would 
open a public telephone service between London and Switzerland, a new 
cable was contemplated between England and Holland, and they were 
communicating with the German Post Office with a view to establishing 
telephonic communication between England and Germany. They had 
suffered much in the development of the system throughout this country 
owing to the delay of the local authorities in. giving their consent for 
wavleaves. The statutory powers conferred on the Postmaster-General 
contemplated that such consent should be given within three weeks, 
and though he should regret that the Department should be brought 
into conflict with the local authorities, he could not any longer acquiesce 
in these prolonged delays which were so often put in the way of the Post 
Office in supplying the telephone developments so urgently needed. by 
the public. [t will be necessary for statutory notices to be served on 
local authorities within the three weeks, and if consent be not given 
without undue delay it will be obligatory to take the cases into Court. 
The rural party-lines for the benefit of farmers and others in the country 
districts had proved. very successful, The scheme at first was not. very 
widely adopted, but now it had been taken up with increasing rapidity, 
and nearly 1,000 residents in rural districts were now provided with those 
very cheap part v-lines, and about 500 more were being so provided. He 
was informed that the service was regarded as satisfactory, and the 
difficulties foreseen owing to the fact that conversation could be over. 
heard were not found to be a real drawback in this country any more 
than in the United States and Canada, where the system was used to a 
great extent. He was extending the use of telephones now used for 
telegraphic purposes in villages throughout the country, so as to make 
them available for the public. About 2,000 call offices had been made 
available on these lines, and a very much larger number would be avail- 
able in future. In London steps were being taken very largely to extend 
the system to the cab ranks. Already 300 cab shelters were connected, 
and they were taking steps to connect cab ranks which had no shelters, 
He had formed a small committee of representatives of his department, 
of the Metropolitan Police, the cab proprietors and the Cabmen's Union 
to assist him in making the svstem available as far as possible throughout 
london. A more important matter was that advisory committees were 


. being formed in a number of the chief towns to co-operate with the Pr st 


Office in the improvement and development of the telegraph and tele- 
phone system. Those committees consisted of representatives of the 
local corporations, chambers of commerce, dock boards, &c. The local 
postmaster and the district manager would be in constant touch with 
the committees. Nine of those committees had been formed and 12 more 
were in process of formation. Jhe outstanding event of the vear in 
connection with the telephones had been the telephone arbitration to 
assess the price to be paid to the National Telephone Co. for their plant, 
and after prolonged arbitration the sum awarded was £12,500,000. The 
arbitration having been concluded, the time was approaching for a 
revision of telephone rates of charge. That was essential in view of tho 
inequalities of charge between subscribers in the various districts. Thev 
had collected an immense mass of statistical information which was being 
digested, and a committee of the Department had been dealing with the 
problem. He was anxious to make the system available so far ax pos- 
sible to the small user. He was impressed with the comparatively small 
development hitherto of the use of the telephone in England. Although 
we were not far behind Germany and were much ahead of France and 
most of the southern Continental countries, the telephone here was very 
inadequately developed compared with the United States or Canada or 
the Scandinavian countries. [n all probability a committee would be 
necessary to investigate the proposed rates of charge as soon as the Post 
Office had definite detailed. proposals. 


| TELEGRAPH SERVICE. 

The telegraph service showed a considerable improvement during the 
vear owing to a number of small improvements in the methods at the 
Central Telegraph Office and elsewhere. In regard to the question of the 
interruption of telegraphic communication between Dundee and Aberdeen 
and the rest of the country (which occasionally, unfortunately, occurred 
when storms took place), he said that during the last six vears those 
cities had never been completely cut off from the telegraph system of 
the country, except for a few hours in November, 1911. To lay under- 
ground telegraphs from Edinburgh to join Dundee and Aberdeen with 
the underground telegraph system of the country would involve an 
expenditure of £130,000. Having given particulars of the underground 
cables already laid, he said that the undergtound telegraphs were not 
laid for serving those towns he selected, but were laid for connecting 
the larger centres of the country, and especially of safeguarding cable 
communications. He was having several different routes rebuilt, 
stouter poles provided, and great numbers of additional stava put up 
to enable the poles to withstand storms. He had albo supplied apparatus 
to enable telephone wires to be used for telegraph purposes. He also 
proposed to put up a wireless station at Aberdeen, which would. be 
available for ship and shore work, and which would also be provided with 
high-speed. apparatus, so that it could be used as an alternative means 
of communication with the south in the case of interruption. Dundee 
would have the advantage of that, because the wires were never down 
both north and south of Dundee. If thev were down north of Dundee, 
then that city would be able to telegraph by wire to the south. If they 
are down south of Dundee, Dundee would be able to telegraph to Aber- 
deen and thence by the wireless station. It was an Admiralty station, 
and he should either have the use of that station or the ship and shore 
station, 

Post Orvick Tune R uLwAY. 

veferring to the tube railway through London for Post Office purposes, 
Mr. Namucl said that the plans had been completed. It. would be 
6 miles long, running from Paddington to Whitechapel. There would 
be a 9ft. tube with two tracks ; the trains and trucks would be run 
automatically without drivers, and the mails, too, would be handled 
to a great extent automatically. The cost would be £1.000.000 as a 
capital charge, but the net eost would be exceedingly small when the 
present cost of mail traction. by horse vans was deducted. It would 
enable mails to be handled in London with much greater rapidity, and 
it would also relieve the trafhe in the streets of London. [t had. been 
estimated the tube would be about a vear in building. 


Tube Railway Bills.—Vhe clauses of the London Electric and City 
& South London Railway Bills have been adjusted and the Bills have been 


reported for third reading, Mm the case of the City & South London Bill 
there was a contest with the Metropolitan Water Board as to the pro- 
posal to pump the water from the tubes during the construction of the 
works of the railway between Durand-street and Lansdowne-road, in 
Lambeth. Ultimately the promoters’ amended clause was rejected and 
Lord Sanderson intimated that the Committee could not sanction the 
pumping of water, 


Metropolitan Railway Bill.—The clauses of this Bill, which 
authorises the transfer of the Great Northern & Citw Railway Co. to the 
Meiropolitan Railway Co., were adjusted on Tuesday by a Select. Com- 
mittee of the House of Lords, and it was then reported for third reading. 
The Committee passed an amended clause which provides that the top 
of the tunnel at Moorgate-street and Lothbury should be 35 ft. below the 
vaults and cellars in that neighbourhood. A clause was also adjusted as 
to the payment of compensation for the subsoil underneath streets, 
similar to that in the Act of 1902, and the follow ing new clause was added : 
“The company shall from time to time submit for the approval of the 
Board of Trade plans, sections and other details of their proposals with 
respect to (t) permanent way, tunnels, platforms, lifts and other com- 
munications, (b) rolling stock. (c) lighting. (d) ventilation, and the 
railway rolling stock and other works shall be constructed, reconstructed 
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and maintained only in accordance with plans, sections and other details 
as approved by the Board of Trade.” The Committee refused to insert 
a proviso forbidding steam locomotion on the railway. and that the 
electric locomotives used should not exceed in weight 2 tons per axle. or 
such further weight ax the Board of Trade should sanciion. 

Portheawland District Gas and Electricity Bil!.— the opposition 
to this bill havieg been withdrawn, it will now be considered by the 
House of Lords Committee on Unoppo-ed Measures. 


BUSINESS NOTICES. 


The Eclipse Electrical Co.. wireless telegraph apparatus manu- 
facturers, have removed to 6, Cambridge-road, Crosby, Liverpool. 

Messrs, A. Seage and W. M. Dodd, trading as Messrs. A. Seage & 
Co., manufacturing electrical engineers, Cambridge Works, Ham- 
mersmith. W., have dissolved partnership. Mr. Dodd attends to 
debts, &c.. and will continue the business, 


The British Chamber of Commerce for Spain inform us that they 
have now an office at No, 3, Calle de San Augustin. Madrid, in addi- 
tion to their Barcelona premises. 


Sales by Auction.— Messrs. Wheatley Kirk, Price & Co., have been 
instructed by Mr. W. Swan, the receiver for the debenture holders of 
the Sunbeam Lamp Co. Ltd. (in liquidation), to sell by publie auction 
upon the works premises, Gateshead-on-Tyne, on May 7 and 8, the 
entire electric lamp making machinery, stock of carbon lamps, &^., 
stores, loose tools and office furniture. Catalogues are in preparation, 
and can be obtained from the auctioneers, 26, Collingwood-street, 
Newcastle-on-Tyne, London and Manchester. Further particulars 
are given in an advertisement. 

Messrs. Wheatley Kirk, Price & Co. have also been instructed by 
the receiver to sell by auction upon the works premises at 10:30 a.m. 
on May 7, the freehold works premises lately occupied by the Sunbeam 
Lamp Co., Ltd. (in liquidation). Catalogues from Mr. W. Swan 
(Messrs. Monkhouse, Goddard & Co.). Mosley-street, Neweastle-on- 
Tyne, Messrs. Watson, Burton & Corder, solicitors, Pilgrim House, 
Newcastle-on-T'yne, or the Auctioneers, 26, Collingwood-street. 
Newcastle-on-Tyne. See an advertisement. 


Business for Sale.—An clectrical contracting and motor business, 
with garage, is advertised for sale. 


Plant for Sale.—An advertiser wishes to dispose of three 250 kw. 
alternator gas engine sets. 

The Felgate Installation Co, advertise for sale an 11 i. P. Priestman oil 
engine, set of 54 Pritehetts & Gold accumulators, 40-ampere dynamo, 
switehboard, &e. 

Agents Wanted.—. firm of telephone manufacturers in the Mid- 
lands advertise for agents in the chief centres throughout England. 
Wales and Ireland. 


BANKRUPTCIES, LIQUIDATIONS. 


The Compagnie General Electrique de la Champagne ( Ltd.) is being 
wound up voluntarily. and Mr. H. T. MeConville has been appointed 
liquidator, A meeting of creditors will take place at 65. London 
Wall. London, E.C.. on May 8. and claims are to be sent to Mr. 
McConville by May 23. 

A fourth and final dividend (2zd.)is payable at the O. R.'s. 14. Bed- 
ford-row. London, W.C.. to creditors of Andrew Geo. Adamson, 
electrical engineer, lately trading at 22, Christopher-street. Dash- 
wood House, and 18, Eldon-street, London, E.C. 


JENA ETRY AMITTIT TOOTOO OTUAA 
ELECTRICITY SUPPLY. 


EUH ULTRI TUT UI TATE TII A 


EXTENSIONS. 

Birmingham.— The Council will consider on Tuesday an important 
report from the Electric Supply Committee on the proposal to erect 
a new power house at Nechells. 

The report states that if the present rate of increase in the output of 
the electricity department is maintained the new power house will be 
required for the winter of 1915-16, and in order to ensure a supply by 
that time it is necessary that operations should be commenced at once. 
The present supply is given from three stations (Summer-lane, with a 
capacity of 25,500 kw. ; Water-street, with a capacity of 3.040 kw. ; and 
Aston Manor, with a capacity of 4,550 kw.) The capacity of Summer- 
lane station will be increased next vear to 36,500 kw., and although it 
would be possible to substitute larger gencrating plant in place of that 
already installed, there is no room for an increase in the boiler equipment. 
An increase in the plant at Water-street is out of the question, and the 
Aston Manor station has reached the limit of its present capacity. To 
ensure continuity of supply in case of breakdown there should be a margin 
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of 20 per cent. of spare plant, and it is necessary to make further pm. 
vision by the winter of 1915-16. 

With regard to the equipment of the new power-housc, the Committee 
have come to the conclusion that steam-turbine plant is the best and most 
economical that can be adopted for the generation of the large supply of 
current that will be required from the Nechells station, but there is 
nothing in the present plans which would prevent them from adopting 
some other kind of plant for the further sections if it should be proved 
to be more economical than that now proposed. Thev are unanimous in 
asking.the Council to approve the plans submitted, together with the 
estimates of the cost of the first installation of the buildings and plant, and 
also of the extensions required for sub-station equipment and under. 
ground mains. The Nechells power house will be entirely a high-tension 
alternating-current station, supplving current at a pressure of 5,000 volts 
(25 eveles) to the whole of the area of the greater city, via Summer-lane 
or the sub.stations, and also. direct to high-tension consumers. The 
ultimate capacity of the station will be 100,000 kw., the first portion 
being designed to accommodate plant of 25.000 kw. Tt is proposed to 
instal 15.000 kw., of which two-thirds will be available by the winter of 
1915-16. A railway siding will be built for conveying material and 
machinery to the site, and for subsequently dealing with a portion of the 
coal and ash tratte. The main coal store will be in the open on the 
wharf, and there will also be an auxiliary coal store on a piece of vacant 
land adjoining the entrance to the site. The total capacity of these coal 
stores will be 10,000 tons, but there yill be further space available capable 
of accommodating 50,000 tons, ‘The engine house will be equipped with 
three turbo-altemators of 5,000 kw. each, but later a larger type (prob. 
ably 10.000 Kw. sets) will be installed. In the boiler house marine-type 
water-tube boilers, fitted with superheaters and overhead economisers, 
will be erected; and for removing the ashes from the boilers it is pm. 
posed to adopt a new system operated by air suction, Large cooling 
ponds will be arranged on the vacant land adjoining the engine house, 
and over them will be installed cooling towers for cooling the whole of the 
eireulating water, His propose lto use the effluent water from the filter 
beds of the Drainage Board for circulating in. the condensers, and an 
amp'e quantity is available on the site, A first instalment of 12 cooling 
tow rs will be sufficient for the 1iitial requirements of the station. Itis 
estimated that the cost will be: Land, £8,500 ; buildings and railway and 
canal wharfave, £105. 100; plant and machinery, £156,000 ; sub-station 
equipments, £49,100: and underground = mains, £161.500 ;— total, 
£480,200, Sanction to borrow £200,000. will; however, be applied for. 
The expenditure npon the generating station will be incurred between 
1913 and 1918. the major portion being required in 1915. The Com- 
mittee appreciate the fact that heavy annual charges will be entailed by 
these additions to the eapital of the underiaking, but they anticipate that 
when these charges have to be met the profits of the undertaking will be 
sufficient to pay them, and alse to provide a contribution to the rates. 


Brighton.—The Council are recommended to replace one of the 
turbine sets at the Southwick electricity works by a new generating 
«et, at a eost of £8,400, 


Dover.—Sanction has been received to a loan of £300 for trans- 
formers, 


Dundalk.—An official inquiry was held on Monday into the appli- 
cation of the Urban Council for sanction to borrow £5,000 for ex- 
tensions of the electricity supply undertaking, 

Evidence in support of the application was given by Mr. Thomas F. 
M'Gahon, J.P., chairman of the Council. who stated that the Council 
were more than satisfied with the progress of the undertaking, which 
vielded a net profit last vear of £600, and by Mr. P. A. Spalding, resident 
electrical engineer, who announced that 271 persons were being supplied 
with electricity, and the total amount received for current during the 
past vear was £1,728. Os. 3d. 

There was no opposition to the application, which was supported by 
the town clerk, Mr. M. Comerford, 


London County Council.—On Tucsday sanction was given to 
Bittersea Council to borrow £8,768 and £3,275 for the electricity 
undertaking. 


Luton.—The Council have adopted a report by the electrical 
engineer (Mr. W. H. Cooke) recommending certain extensions of 
the electricity undertaking. 

It is proposed to extend the generating plant and mains at a cost of 
£44,296. Based. upon preliminary tenders, Mr. Cooke estimated the 
cost of these proposals as follows: Buildings and chimney shaft, £6,787 ; 
coal bunkers and coal handling plant, £7.555 ; boilers, economiser an 
feed pump. £6,555; two 1,000 kw. turbo-alterndtors and condensing 
plant, £9,500; one 500 kw. converter, £1,443; switchboard and con- 
nections, £1.100 ;. cooling tower, pipework, travelling crane and details, 
£3,356; sub-station and converting plant, £3,000 ; provision for mails 
required during the next two or three years, £5,000 ; total, £44,296. 

The Electricity and Tramways Committee recommended the adopt! 
of Mr. Cooke’s scheme, and that application be made to the L.G. Boa 
for sanction to the borrowing of £44,296, 

The chairman of the Committee. (Ald. WILKINSON), in moving the 
adoption of the report, said that the question of extension had been 
brought about bv the marked success of the existing undertaking. In 
the carly days of the undertaking it was anticipated that electricity as & 
motive power would be largely sought for by the staple trade, and he 
believed it was a fact that those who had not so equipped their factories 
were very considerably handicapped. i 
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Plymouth.—Owing to the increasing demand for electrical energy 
it haa become necessary to put down an additional turbo-generator 
at the electricit y works. and the feeder cables are to be extended and 
The cost of the proposed plant is put at £5,500. and 
the vost of the alterations and additions to pipe work, switchgear and 


«trengthened. 


cables at £2.000, the latter to be borne by the reserve fund. 


Southampton.—The question of extending the electric supply 


mains to Eastley and Bishopstoke is under consideration, 


Walthamstow.—The question of extending the supply of elec- 
tricity to Highams Park is being considered in connection with the 


proposal to give a supply to Woodford. 


Whitehaven.—Sanction has been received to a loan of £1.565 for 
the electricity undertaking, including £665 for excess expenditure 
(repayable in 15 years), £300 for mains (25 years) and £600 for house 


services (15 years). 


Woolwich.— Electricity supply mains are to be extended in various 


parts of the borough at a cost of £1.093, 
GENERAL. 


Aberdeen.— The Secretary for Scotland has consented to the bor- 
rowing of another £80,000 for the electricity department, bringing 


the total sum authorised to be borrowed up to £410,000, 


The SEcRETARY FoR SCOTLAND suggested that it would be useful if 
there was included among the appendices of the published electricity 
accounts of the Council a tabulated statement setting forth the revenue 
of the undertaking for each vear since it was started, and the manner in 


which such revenue had bee 1 applied or appropriated. 


Dublin.—The Board of Trade have decided to grant the application 
of the Dublin Southern District Electric Supply Co. for a provisional 


order for the urban districts of Kingstown and Dalkey. 

Fire Alarms.—Aberdeen Council have asked the Lighting and 
Fires Committee to report as to the advisability of introducing street 
fire alarms throughout the citv. and of dispensing with the branch 
fire stations in view of the fact that the fire brigade is now in pos- 
session of motor fire appliances. 

Frome.—4A successful three days’ electrical exhibition was held 
here last week. i 


The exhibition, which was arranged by Mr. F. H. Merritt, local manager 
of the electricity works, contained a good display of domestic appliances 


for cooking, toasting, roasting, tea-making, &c., also motors, vacuum 
cleaners, electric light fittings, lamps. 


irons ; another room was fitted up as a buffet. where meals were prepared 
and served, while the adjoining apartment was utilixed as a lecture room. 


Haywards Heath.—The Board of Trade have granted the applica- 
tion of the Mid-Sussex Electric Light Co. for a provisional order for 
the districts of Haywards Heath, Cucktield, Lindtield. &c. 


' Heston and Isleworth.— At the last meeting of the Council the 
Electricity Committee recommended the acceptance of the tender of 
the Union Cable Co. for a supply of cable. 

Mr. Shuff asked why that tender had been accepted when the prices 
were in the aggregate £400 more than those of the Electrical Engineering 
& Equipment Co., and, on being told that the latter was a foreign firm 
and the goods were manufactured abroad, said that £400 was a con- 
siderable difference, aud that it did not matter whether the firm was 
English or foreign so long as it was to be depended upon. He moved the 
acceptance of the tender of the Electrical Engineering & Equipment Co.. 
but ultimately the amendment was rejected. 

Hull.—The City Council are recommended to acquire the Hesles 
electric lighting order at a cost of over £400, and to enter into an 
agreement to supply Hessle with electric current. 


Keighley.—An inquiry was held on Tuesday into the Council's 
application for sanction to borrow £7,000 for their electricity under- 
taking. 

The borough electrical engineer (Mr. H. WEBBER) said that a contract 
for the supply of à new turbo-a!ternator had been placed. provisionally, 
but the only work that had been done so far was that of clearing the 
. mound. The estimated profit on this year's working was about £1,000, 
there having been a large increase in the sale of electrical energy, chiefly 
for power. The cost of the new turbine would be £5,827, foundations 
and alterations to walls would cost £350, the expense of diverting and 
altering certain existing steam pipes would be £60, and there would be 
£263 for contingencies. In addition, £500 would be spent in switchgear, 
and cables, &c. 
liverpool.— By the casting vote of the chairman (Ald. Frederick 
Smith) the Tramways and Electric Power and Lighting Committee 
have decided to abolish the Electrical Sub-committee. 


Luton.—The assessment of the electricity undertaking has been 
reduced from £6,000 gross and £3,000 rateable to £3,500 and £1,500 
respectively, 

_Oldham.—It was reported by the borough electrical engineer (Mr. 
SW, Newington) at the meeting of the ElectricitygCommittee last 


There were exhibits of sewing 
machines electrically driven, attendants ironing clothes with electric 
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week that the local electrical exhibition had been a great success fram 
the contractors’ point. of view. | 

Mr. NEWINGTON said several contractors had told him that their sale: 
had shown a considerable increase, and they thought it would be a great 
adyantage to have another week, because last week the weather wa: 
against them. It did not cost the Corporation very much, and he sug- 
gexted that the exhibition should be continued for another week. 

The chairman (Councillor €. Harp an) said that one contractor told 
him he had had a whole host of orders, and if he did not get another from 
now to November he would do very well. 

It was agreed to allow free energy for another week fot the exhibition. 

Port Glasgow.—The Board of Trade have now granted the appli- 
cation of Greenock Corporation for a provisional electric lightin: 
order for Port Glasgow. T 

Watford.—The Board of Trade have decided to dispense with the 
consent of the Rural Council to the application of the Northwood 
Electric Light & Power Co. to supply current in the Rickmansworth 
rural area, 


Wood Green.—The Board of Trade have refused the application of 
the North Metropolitan Electrical Power Distribution Co. for a pro. 
visional eleetric-lighting order. The Council have decided to transfer 
their existing order to the local gas company for £500, 


POWER AND HEATING NOTES. 


Electric Cooking.— The annual dinner of the staff of the Bourne. 
mouth & Poole Electricity Supply Co. took place last week. Mr. 
A. H. Sanderson, chairman of the company, presided. and an excel- 
lent dinner, cooked entirely by electricity. was served. The secre- 
tary (Mr. W. D. Brightman) referred with regret to the absence of the 
managing director (Mr. H. B. Renwick) through ill-health, 


Electric Driving.— Messrs. Arch. Baird & Sons, who are enlarging 
their Clyde Steelworks, Peacock Cross, Hamilton {have decided to use 
electricity entirely instead of steam as a motive power. 


Electricity in Explosives Works.—The Admiralty have decided to 
make considerable additions to the Crombie Explosives Works. 
including the erection of an extensive experimental laboratory and 
an electric power station, 


Electric Pumping.—OOwing to the accumulation of water in the 
Harvey seam of Messrs. Walter Scott's Kelloe Colliery, Coxhoe (Co. 
Durham), being more than the present pumps can deal with, electric 
pumps are being installed. 


Textile Mill Driving in India.—We are given to understand that 
the total capacities of the motors and transformers to b2 applied to 
the textile mills and flour mills in the Bombay district, which are to 
derive their power from the mains of the Tata Hydro- Electric Power 
Supply Co., will exceed 36.000 B. n. P. in motors and 40,000 k.v.a. in 
transformers, l 

At present 27 textile mills and two flour mills are to be electrified, and 
the whole of their equipment i$ being manufactured by the British 
Westinghouse Co. [t includes, besides motors and transformers, the 
complete control gear for each mill. We hope to be able to give a de- 
tailed list of the mills and their equipment at an carly date, when the 
final points regarding the equipment are to be settled. Meanwhile, the 
Westinghouse Co. are to be congratulated upon securing such an im- 
portant section of the Tata Co.'s electrification scheme, 


Whitehaven.-—It was reported at the last meeting of the Council 
that the I2 grills and kettles recently sanctioned had all been taken 
up and more were urgently wanted. The electrical engineer (Mr. 
Sankey) was authorised to purchase six additional grils and kettles 
at once, and a further six, if required, before the date of the next 


meeting. 
i TRACTION NOTES. 
TRAMWAYS. 


Edinburgh.—The Tramway Committee, which has been considering 
the different methods by which a continuous tramway service could 
be maintained between the city and Colinton. has decided to send a 
deputation to England to inspect new types of self-propelled cars. 


London County Council.— n a report by the Highways Committee 
it is stated that the members are not yet in a position to recommend 
which of the tenders for the supply of two 8,000 kw. steam turbo- 
generators proposed to be erected in connection with the first stage of 
the work to be carried out at the Greenwich generating station should 
be accepted, but in the meantime they submit an estimate in respect 
of the cost of the machines. 

In addition certain river work, comprising the provision and laying of 
condensing water pipes, &c., will require to be executed. The amount of 
the estimate which they suggest the Council should approve at present is 
£82,100, and it is anticipated that the expenditure will come into charge 
approximately as follows: £54,000 in 1913-14 and £27,500 in 1914-15. 
Accordingly, the committee recommend that the estimate of expenditure 
on capital account of £82,100, submitted/by the Finance Committee in 
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respect of the provision of two 8,000 kw. steam turbo-gencrators and the 
provision and laving of condensing water-pipes, &c., in connection with 
the extension of tho plant at the Greenwich generating station, be ap- 
proved, 

Rails.—A capiial estimate of £5,000 was approved for tramway rails 
and fastenings. 

Tramway Arbitration.—The Board of Trade has appointed Mr. 
Robert Hammond, hon. treasurer of the Institution of Electrical 
Engineers, to act as referee to settle the price to be paid by Salford 
Corporation for electrical energy supplied by Eccles Corporation in 
respect of a portion of their tramways. 


RAIL-LESS, &c. 

Keighley.—The official inspection of the first route equipped on 
the Cedes Stoll trackless tramway system was made last week. The 
contractors responsible for equipping the system are the Cedes 
Electric Traction Co. and Messrs, Clough, Smith & Co. 


Trackless Trolley System.—The Executive Council of the County 
Councils’ Association have passed the following resolution :— 

That it is undesirable that any powers should be included in a private 
bill introduced this session to authorise a trackless trolley svstem or the 
running of motor omnibu:es within an a'Iministrative'county area (other 
than exclusively withia a county borough or the county of London), as 
the re-classification of main and other roads has not vet been made by 
the Road Board, and that members of the House of Lords and the House 
of Commons be invited to take such steps as may be necessary to eliminate 
from private bills clauses proposing to give such powers. 


LIGHTING NOTES. 


Delabole.—The Parish Council have decided to adopt the Lighting 
and Watching Act in order to be able to adopt public electric lighting. 


School Lighting.—The Education Committee are. recommended 
by the Buildings Sub-Committee to have electric lighting work in the 
new infants’ school in Kingsgate-road, Hampstead, and in the en- 
larged portion of Haverstock-hill Central School, carried out by direct 
employment of labour, the cost being estimated at £125 and £100 
respectively, 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.—The radio station at Awanui, near the 
northern extremity of New Zealand. is practically completed, and the 
second high-power station at the Bluff, on South Island, sufficiently 
advanced to be able to receive signals. These stations are equipped 
with Telefunken apparatus. and will together cost £23,000, 
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Australasia.—H.M. Trade Commissioner for New Zealand (Mr. 
W. G. Wickham) states that the ratepavers of New Plymouth (N.Z.) 
have agreed to the raising of a loan of £55.000 for overhead electric 
tramways. 

Canada.— A Montreal firm of importers which covers Quebec. 
Ontario and the Maritime Provinces would be glad to take up agencies 
from United Kingdom firms manufacturing goods which appeal to 
the engineers of electric and other railways and electricity supply 
companies, car builders, founders, municipal engineers, &c. For 
further information apply to the Canadian Government City Trade 
Branch, 73, Basinghall-street, London, E.C. 

South Aíriea.—H.M. Trade Commissioner for South Africa (Sir 
R. Sothern Holland) reports that the rateyayers of Wellington. Cape 
Province, have unanimously approved a proposal of the Municipal 
Council to raise a loan of £10,000 for electric lighting purposes. 


FOREIGN NOTES. 


Russia.—It is stated that Vilna Municipality propose to establish 
an electric tramway system at a cost of over half a million sterling. 

The ‘ Financier " contains some particulars of the contract. under 
which Mr. Charles Stuart acquires from the Treasury land in the Cau- 
casus for the construction of hydro-electric stations, including land on 
the River Terek and on Lake Gokcha for electric stations, and the con- 
_cessionaire is also authorised to lead the current from the station to near 
the Viceroy’s residence in the Caucasus on terms which he must arrange 
with the local landowners. He must erect a temporary hvdro-electiic 
station at Gvileti (on the Terek) of 15,000 k.v.a., with transmission mains 
to Tiflis and Viadikaukaz, and a permanent station at Lars, on the Terek. 
40,000 k.v.a. connecting to th» same towns, and one or two per- 
manent hydro-clectric stations on Lake Gokcha of 40.000 k.v.a. con- 
nected to Tiflis. He has the right to generate and transmit current at 
15,000 volts. The concession is for 75 years. It is said that construc- 
tional work will begin this spring at the Terek hyrdo-clectrical station, 
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MISCELLANEOUS NOTES. 


B.E.A.M.A.— The following firms have recently become members 
of the British Electrical & Allied Mannfacturerg’ Association :— 
Alley & MacI«llan, Peter Brotherhood (Ltd.), Dowsing Radiant Heat 
Co., Electrical Apparatus Cu., George Ellison, J. H. Holmes & Co.. 
Premier Accumulator Co., Wandsworth Electrical Mfg. Co., and Whipp 
& Bourne. Jacger Brothers have also become associate members. 


Exhibition.—A commercial and industrial exhibition will be held 
from July to October, 1913. in the Place du Cháteau, Brest, under the 
auspices of the municipal authorities and with the patronage of the 
French Ministries of Marine and Commerce. There will be sections : 
for machinery marine engineering metallurgy decorating and fur- 
nishing and agricultural appliances. Particulars from the President 
de l Exposition de l'Ouest de le France, Brest, 


Inquest.—At Hebburn on Thursday last an adjourned inquest 
was held on two persons who were killed by an explosion on March 30, 

The inquest had. been. adjourned for an expert examination of the 
electric cables and gas mains to be made. : 

Wa. THos. NEWLANDS, agent for the owner of the property, said that 
after the explosion he saw a `“ bluev flame " burning in front of the house, 
and passing from the door to the window. He put the flame out by 
putting wet lime upon it. On the same afternoon a man from the 
electric supply company was unable to light the electric lamps in Lyona- 
street and in Prince Consort-lane, which were near to the house. On the 
following day at the wrecked house he detected a smell of burnt india- 
rubber and of pitch and tar at the place he had seen the flame. When 
the cable was taken out the smell was stronger. 

Mr. HEx&Y Paterson, survevor to Hebbura Council, said that as the 
wrecked houses were dangerous he issued an order for them to be pulled 
dowa. When the electrie cable produced was raised it was found to 
have fused. The trough had. been. charred and part of the cable burnt 
out. He could find no trace of coal gas, and there were no gas pipes near. 

Mr. War TER Bates, who was cagineer to the Northern County Elec- 
tricity Supply Co. when the e2 les were laid in 1902, said the contract 
was carried out by the Callender's Cable & Construction Co., and the 
cables were generally laid near the walls of the houses. He thought that 
when the cables were laid, and before they were completely covered 
with bitumen, they were strained so that one lay on top of the other, 
instead of being side by side, and were consequently too near the trough. 
He thought the crossing of the cable would have something to do with 
the fusing. He did not think earthenware troughs were safer than wood. 

Mr. Citas. VERNIER said he had inspected the cable, the damaged part 
of which was cut otf. When the cable was opened up it was quite un- 
disturbed, and he found the wooden trough and covering tiles in a similar 
condition ; they had not been disturbed by the explosion. He found 
no indication of an explosion having occurred outside the house. The 
trough had been charred, and the bitumen filling had been carbonised 
for a distance of 5ft. or 6ft. The negative cable was fused for about 
Tin. There had been arcing set up at the trough joint and between the 
two cables where the angle was in the troughing, and that caused the 
bitumen to heat to an extremely hich temperature at the voltage. That 
would give off an explosive gas. and there would undoubtedly be a gas 
going into the house through the loose rubble wall. As there had been 
no explosion outside he could not explain how the gas could have become 
ignited by the arcing. He had heard the evidence asto the smoke coming 
from the skirting board, and he agreed that it was fumes from the cable. 
It was, perhaps, possible for bitumen gas to explode without a light on 
exposure to the air. The gas would not explode by itself. Bitumen was 
a hydrocarbon. He did not think the mere fact of mixing gas and alr 
would produce an explosion. The only explanation was that those hot 
fumes may have got ignited. The gas may have accumulated under the 
floor to such an extent that it had no outlet. He found no evidence that 
the explosion was due to coal gas. The fusing originated at the joint in 
the trough, and the negative cable (which was the top one) had been 
pulled into a position on top of the neutral cable, and that meant it had 
very little bitumen on top of it. [t had probably been pulled tight 
enough to bear on the sharp edge of the mitred joint. The negative cable 
was always the cable most subject to faults because there was an clectrie 
effect which tended to draw in moisture if there was the slightest little 
weakness in the insulation of the cable which allowed a minute current to 
pass. That small current had the effect of drawing or attracting moisture 
and sucking it into the cable. That further destroyed the insulation, 
turned it into a sort of pulp and made the fault of inercasiung magnitude 
as time went on, and it then got so bad that it began to show as a bad fault. 
l think that was what happened in that case. The negative cable broke 
down first because the moisture and increasing leakage caused a ceriam 
amount of heat. That would soften the bitumen at the bend. The 
insulation on the neuiral cable was quite close to the other cable. about 
l in. in a usual way, taking centres of cables. That loss continuing. the 
outside of the insulation would become softened and a certain amount of 
bitumen would become carbonised and allow the current to pass betwee 
the two cables and set up an are. That are would have the effect of 
fusing both cables and the supply was given fiom thatend. It was what 
was called a tail-end cable. The neutral cable had a duplicate running up 
another street —-Cuthbert-street—with the result that when that arc got 
sufficiently long the current preferred to go round Cuthbert-street and so 
it ceased fusing that neutral cable. But the negativo cable had no dupli- 
cate so that the supply if it was kept-up would have to be kept up across A'l 
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arc on the negative cable, and what undoubtedly happened was that Ultimately the jurv found that the death of the two persons was due to 
the supply had been kept up through the arc of molten copper right | “injuries which were the result of an accident by an explosion of gas gene- 
along the ou until it got to such a length that it could not keep it up | rated from bitumen encasing an electric light cable laid in the street along- 
any longer and the arc broke. The reason he said that was that there | side the dwelling-house, and which bitumen had become heated by the 
were very little signa of fusing along the neutral cable. There were one | fusing of the said cables and causing the gas so generated to penetrate 
or two little spots, but undoubtedly the negative cable had all gone or | into and under the flooring of the said house.” 


ractically all gone. There was hardly any copper to be found. It "v E : 
hovel that the arc must have been going on Linie time, sufficiently Will.—Probate has been granted of the will of the 26th Earl of 
long at any rate to vaporise the copper to melt it and to send it into Crawford and Balcarres, chairman of the London Electric Supply 
vapour and, in his opinion, those holes in the trough were due to molten Corpn.. &c.. who died on Jan. 31 last. aged 65 years, leaving un- 
copper which had laid on the bottom of the trough and burnt its way | settled property of the gross value of £436.279. 19s, 8d.. of which the 
through. They. found several little bits of molten copper. net personalt y has been sworn at £321,509, 2s, 9d. 
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TENDERS INVITED. 


ATARI TATIANA nnn nit 


Main Switchboard, Pipework, Extension of Cooling] Towers, [Distri- | Steam Turbo-Alternators, &c. 


bution Board and Motor Driven Pumps. Grascow Corporation invite. tenders for the supply and 

GRIMSBY. Corporation invite tenders for the supply and erection of one 5.000 kw. and one 2.000 kw. Steam Turbo- 
erection of additional Steam Exhaust and other Pipework, alternators with Condensing Plant. Specifications, &c.. from 
extension to existing Klein cooling towers, Conduits for laying the general manager of the tramways, Mr. James Dalrymple. 
underground for Electric Cables, Seven-way d.p. Distribution 46, Bath-street. Glasgow. Tenders to the town clerk. Mr. J. 
Board for 100-ampere circuits, and motor-driven Rotary Air Lindsay, City-chambers, Glasgow, by 10 a.m. Monday, May 26. 


and Water Extraction Pumps and Circulating Pump for con- Cables, Meters and Arc Lamp Carbons 
U *4° , . 
Specifica. Tenders are aiso invited by Grascow Corporation. for supply 
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densing plant, also extension of main switchboard. 
tions, drawings and form of tender from the chief engineer. Mr. of Cables (including small i.r. cables and flexibles), Meters and 
n. A. Vignoles, Electricity Works, Grimsby. See also an Arc Lamp Carbons for 12 months from June 2, 1913. Specitica- 
advertisement. s tions and forms of tender from the engineer (Mr. W. W. Lackie). 
Switchboard, Switchgear and Accessories. 75. Waterloo-street. and tenders must. be lodged with the town 
The Agent-General for Victoria is prepared. to. receive clerk (Mr. J. Lindsay), by 10 a.m. May 9. 


ten for 20,000. . Switc ard, Lt. Switchgear and S 

i e wa ie e PAS Mice ue Hs bo coll- Foundation for Turbo-Gener ator, &e. ; 

DES i t VeL MANCHESTER Electricity Committee require tenders by 10 a.m, 
structed Tp-connecHon. withthe electritication of the MOIbOUEDE May 8 for Steelwork for Foundations of 15.000 kw. Turbo- 
Specifications and Generator. Engine House Floor Extensions and air ducts and c.i. 


suburban railways now being carried out. 
forms of t | -G i information : : 
e E oe fates furt i H dd " Floor Plates. Forms of tender from Mr. F. E. Hughes. Town Hall. 
f tained from the consulting engineers. Messrs. Merz & Marichu 
: e . 3 : Manchester. 
McLellan, 32, Victoria-street, Westminster. S.W. Tenders to School Lichti 
the Agent-General. Melbourne-place, Strand. W.C.. by 4 p.m. cnoo ghüng. . ; ". 
Braprorp Education Committee require tenders by noon 


May 15 for electric Wiring and Fittings for Belle Vue boys’ 


of Monday. June 2, See an adrertisement. 
secondary school and Lister-lane deaf and cripple children's 


Overhead Travelling Crane. 


Tenders are invited for the supply of one 15-ton Overhead Wc I M a 
Travelling Crane to the city of MELBOURNE. Tender forms, oer nl AONE City ; 
specification, &c., from the agents for the City Council. Messrs, | Cooling Tower . l 
Mellwraith, McEacharn & Co. Ppy. (Ltd.), Biliter-square- WALTHAMSTOW Urban Council require tender: by 5 p.m. May 
buildings, London, E.C.. to whom tenders by noon of Friday, 28 for supply and erection of natural draught Cooling Tower at 
May 16, See also an advertisement, their electricity works. Specification, &c.. from Mr. G. R. Spurr, 

Electric Lighting Proposals. l electricity works. Walthamstow. 

DuNaARVAN Urban District Council invite proposals from Cables, Feeder Pillar, &c. 
firms of electrical engineers for a scheme of Electric Lighting for KETTERING Urban Council require tenders by May 16 for one 
the town. See advertisement. concentric lead-covered Paper Cable, one Potential Cable, one 

Feeder Pillar and Accessories. Specifications, &c., from Mr. 


Tramway Rails, &c. W. A. Walker, electricity works. Kettering. 


Loxpos County Council require tenders by 11 a.m. May 6 for 
supply of about 3,200 tons of Steel Girder Track Rails and Fas- Induced Draught Plant. | 
RocupaALE Electricity Committee require tenders by noon 


tenings of standard section, about 2,100 Track Rails of special | 
section with renewable guard flange and fastenings and about May 14 for supply and erection of electrically-driven Induced 
1,400 tons of Slot Rails and Conductor Tees. Specifications, &c., Draught Plant. Specifications from the Engineer and Manager, 
from the Chief Engineer, Spring-gardens, S.W. Electric Power Station, Rochdale. 
School Lighting. Diesel Generator Set. 
re M Council require tenders by 11 a.m. May 7 for PEMBROKE Urban Council invite tenders for the supply and 
an Electrical Installation at Elthorne-road (Holloway) Special erection of a 200 kw. Diesel Generator Set. Specification and 
school, and by 11 a.m. May 9 for an Electrical Installation at form of tender from the Town Hall, and tenders by noon May 7. 
Wilton-road (Hackney) Central Elementary School. Specifica- | Alternator, &c. | 
tions, &c., from the Chief Engineer, Spring Gardens, 5.W. HovLAKE and West KiRBY Urban Council require tenders by 
20-ton Overhead Hand-crane. noon May 5 for supply and erection of a 400 kw. Alternator to 
LoxpoN County Council also require tenders by ll a.m. May be coupled to a triple-expansion Belliss engine and an evapora- 
13 for a 20-ton Overhead Hand-crane for their Shoreditch sub- |. tive condensing plant. Specifications from the Engineer, Elec- 
station. Specifications from the Clerk, Spring Gardens, S.W. | tricity Works, Hoylake. 
Cireulating Water Pum Feeder and Distributer Cables. . 
ie vances id Electricity Committee of BELFAST Cor- Barnes District Council invite tenders for Feeder and 
poration invite tenders for the supply of a Circulating Water Distributer Cables. Specification and forms of tender from the 
Pump. Specification, &c., from the city electrical engineer, engineer, Mr. C. S. Davidson, and tenders to the Clerk.to the 
Mr. T. W. Bloxam, and tenders to the town clerk (Mr. R. Council, Mortlake, 5. W., by Monday May 19. | 
Meyer) by 10 a.m. of May 19. Traction Battery and Reversible m — E 
Diesel-driven Genera Set. WaRRINGTON Electricity and ‘ ramways ommittec require 
FELIXSTOWE ae cane Urban Council require tenders by tenders up pm May de s supply ii + gir Mig a 
noon Mav 5 5 . Diesel-driven d.c. Set. Reversible ster. Specification, &c., from the roug 
oL o for sapp ore Too ies Oe ct ' Electrical and Tramways Engineer. 


Specifications, &c., may be obtained at the Town Hall. 
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Telegraph and Telephone Material. 

Tenders are invited (until June 9) by the Commonwealth of 
-Australia for the supply and delivery of Telegraph and 
Telephone Material at HoBART; and (until August 27) for 
Common Battery Xwitchboard at BmrsBANE. Tender forms. 

: specifications, &c.. from the Commonwealth Offices, 72, Victoria- 
street, London, S.W. See an advertisement. 

The Postmaster-General’s Department. Perri (W.A.). require 
tenders by 3 p.m. July 9 for Wire, covered with india-rubber. 
cotton, silk or wool (schedules 265 and 266) ; by 3 p. m. July 30 
for Steel Towers. Battery Material, Wire and Ironwork, and 
by 3 p.m. Aug. 6 for Insulators, Telegraph and. Telephone 
Material and [ron Poles (W.A. schedules 258, 261 and 264). 
Specifications from the High Commissioner, 72. Victoria-street. 
London, S.W. s 

The Deputy Postmaster-General. PERTH (Western Australia) 
invites tenders until 3 p.m. July 23 for Switchboards and Parts. 
and Telegraph and Telephone Instruments (schedules 254. 255 
and 256); by 3 p.m. July 16 for Telegraph and Telephone 
Material (schedules 260, 267 and 273); und until 3 p.m. July 
30 for Switchboard Cable (schedule 275). 

The Deputy Postmaster-General, ApELAtbE (South Australia). 
will receive tenders until noon July 16 for Telegraph and Tele- 
phone Material (schedules 277 and 286). Forms of tender, &c.. 
from the Postmaster-General's department in each of the Aus- 
tralian States, or from the Commonwealth Offiee, 72. Victoria- 
street. London. S.W. 

The Deputy Postmaster-General, MELBOURNE (Victoria). 
will receive tenders until 3 p.m. June 24 for supply of Telephone 
Parts (schedule 867), Telephones (schedule 864). h.d. Copper 
Wire (schedules 854 and 855). until noon July 8 for erection of 
c.b. Switchboard at Windsor (Victoria) (schedule 805). until 
3 p.m. June 10 for Incandescent: Electric Lamps (schedule 862). 


Dynamo, Condensing Plant, &c. 
Krna’s LYNN Corporation want tenders by May 5 for supply 
and erection of a 400 kw. Steam Dynamo, Condensing Plant and 
Pipework. Specifications from Borough Electrical Engineer. 


Fibre Conduit, Meters, Stoneware Bridges and Arc Lamp Carbors. 
SvpNEY '(N.S.W.) City Couneil require tenders by 3 p.m. 
May 26 for Meters and Glazed Stoneware Bridges, and by 3 p.m. 
July 7 for Are Lamp Carbons, Specitications, &c., from the 
City Electrical Engineer. 
Switchgear and Instruments. 
Tenders are invited for Switchgear and Instruments to the 
City of MELBOURNE. "lender forms, specification, &c.. from 
the Agents to the City Council, Messrs. Mcllwraith. Me Eacharn 
& Co. Ppy, Ltd. Billiter-square-buildings, London, WC. 
Tenders to the Chairman, Electric Supply Committee, Town 
Hall, Melbourne. by 1 p.m. of Wednesday June 11. 


H. T. Switehgear. 

Tenders are also invited for supply of h.t. Switchgear, with 
remote control, to the City of MELBOURNE. Tender forms, 
specification, &c., from the agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Propty. (Ltd.). Billiter-square- 
buildings, London, E.C. Tenders to Chairman of Electric 
Supply Committee, Town Hall, Melbourne, by 1 p.m. May 30. 

Turbo-Generators, &c. 

WINNIPEG (Manitoba) Municipal Light and Power department 
want tenders by 11 am., May 15, for the supply and erection 
of two three-phase 5,000 kw. Generators. for direct connection 
to 6,800 H.P. Water Turbines, also Spare Parts. Specification, 
&c., from the Chairman of the Board of Control, Winnipeg. 


Electric Testing Equipment. 

Dursan (Natal) Corporation require tenders by I] a.m. 

4 May 28 for Supply of Electric Meter Testing Equipment, in- 

cluding Main Switchboard, Motor Converters, Secondary Battery, 

{ Testing Instruments, Special Instruments, Transformers and 

Resistances. Tenders by 11 a.m. May 28 to the Town Clerk, 

Durban. Specifications and drawing from the Borough Elec- 
trical Engineer, Durban. | 
Pumping and Electric Lighting Plant, &c. 

. «  . The Eayptian Pustic Works Ministery require tenders by 
noon July 1 for (4) Diesel Plant (15 units, each consisting of an 
engine direct-coupled to a pump) and an Electrical Installation 
for auxiliary. power and light for the pumping station (motive 
power to be crude oil engines), travelling cranes and weighbridge, 
and (B) Steam Plant (12 units, each consisting of engine and 
pump) or (alternatively) five units, each consisting of an engine 

. coupled to two pumps, and two units, each consisting of an engine 
coupled to a pump, Water-tube Boilers, Coal and Ash-handling 
Plant, Economisers and Steel Chimneys. Conditions of tender 
&c., from Sir A. Webb, Queen Anne's-chambers, Westminster. 


Tramway Construction. | 
The Public Works Department, Mabnip, will receive tenders 
until May 19 for a concession for the construction and working 
of an Electric Tramway at BARCELONA. 


Concession for Construction of Electric Tramway. 

Tenders will be opened on June 16, at the Public Works 
Department, MADRID, for a concession for the Construction of 
an Electric Tramway from Reus to Tarragona. Local repre. 
sentation is necessary. The “ Madrid Gazette," containing 
particulars, may be seen at the Board of Trade, 73, Basinghall- 
street, London, E.C. 


ll 
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TENDERS RECEIVED AND ACCEPTED. 
TELLE AEHETHTE HELLE HALTET PLATA 


WarTHAMSTOW,— The Urban Council have accepted the following 
tenders for annual supplies :— 

Union Cable Co., cables; Liverpool Electric Cable Co.. indiarubbeer 
covered wires ; W. T. Henleys Telegraph Works Co., jointing materials, 
braided silk and workshop flexible and compound for glands; Dusek 
Bitumen Co. box compound > Nun Electrical Co., Chatterton's com- 
pound ; Siemens Bros, & Co., white linen tape ; W. Geipel & Co.. pure 
rubber tape and compound and black adhesive tape ; R. W. Blackwell & 
Con P. and. B. tape and paint; Prvke & Palmer, plumber's metal, fine 
solder and. resin, petroleum. jelly, dry. cells, &c. ; General Electric Co., 
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incandescent lamps soldering fluid, china bridge fuses, steel conduit, | 


insulated hooks. &e.: Callender's Cable & Construction Co., lead sleeves 
for joints and leading sealing ends; Edison & Swan Co., switches, ceiling 
roses, lampholders; adapters and wall plugs, fuse wire, lead, bell wire, 
kei British Westinghouse Co., armature coils, gear wheels, cutouts and 
counter weight sets, opal shades, teak blocks and enamelled iron shades, 
kev switch holders and opal shades, &c. ;. London Electric Wire Co. & 
Smiths, tinned copper wire; G. Braulik, zinc rods, porous pots and glas 
jars; Sloan Electrical Con carbons for open arcs (18 mm. and 12 mm.), 
H. G. Maver & Co. (for Schiff & Co.), Conradty carbons (13 mm. and 9mm.). 
carbons for enclosed ares; metal and non-metal cored carbons ; Siemens 
Brox. Dynamo Works, Siemens carbons; Chamberlain. & Hookham, 
ordinary meters, prepayment meters (for pennies and shillings); Fer- 
ranti (Lad.), prepayment meters (for xixpencex) : Electrical Co., hour 
meters; Electrical Mfg. & Supplies Co. incandescent lamps; €. C. 
Wakefield & Co.. gas engine and crank chamber oil; Vacuum Oil Co., 
machine oil and evlinder oil: Stern-Sonneboru Oil Co., motor grease for 
armature bearings ; X. B. Gross & Co.. motor grease for a Me bearings and 
graphite grease; W. S. Fuller. castings and brake blocks; J. W. Rov- 
lands & Co. pinion wheels, trolley heads and trolley head bushes ; Anti- 
Attrition Metal Co., trolley wheels and brass terminals ; Imeson & Finch, 
rubber sleeves, controller fingers and galvanised span wire ; Brecknell, 
Munro & Rogers, rubber cap and trolley booms ; L. Andrew & Co., steel 
wire, whip cord and trolley cord ; John Brown & Co., steel tvres. 

SrepNey.—The Borough Council have received the following 
tenders for the supply of two 5.000 kw. turbo-alternators with con- 
densers, accessories and switchgear :— 

Escher, Wyss & Co. (a) at 1500 revs. per min. (accepted) £38,031. (b) 
at 3.000 revs. per min. ; Dick, Kerr & Co. (a) £41.215; Richardsons, 
Westgarth & Co. (a) £41,223, £42,500, £43,208, £43,249, £43,957, £44.096, 
£45,345 ; Willans & Robinson (a) £41.089, £41,780, £42,500, £43,209, 
£43,530, £44,050. £46,010, £49. 130. (b) £43.570 and £44,850: Belliss & 
Morcom, (a) £43,195, £45,255, £46,573 ; Brush Electrical Engineering Co. 
(4) £43,500; J. Howden & Co. (a) £41,665, £42,329, £43,749, £49,115. 
£45,079 ; C. A. Parsons & Co., (a) £45,501, £46,482, £46,543, £47,434, (b) 
£41,495; British Westinghouse Electric & Mfg. Co., (a) £47,027 ; British 
Thomson- Houston Co., btd., (a) £47,750 ;. Maschinenfabrik Oerlikon. (4) 
£50,091 and £50,430. 

Du: aHron.—The Lighting Committee have decided to place an 
order with Richardsons, Westgarth & Co. to supply a steam turbine 
(coupled to a 3.000 kw. Siemens alternator), with water spray filter. 
air pump and jaugment+r condenser. at £7.291. the works to b? com 
plete by midsummer. 1914. They also recommend the acceptance 
of the offer of Greenwood & Batley to supply a De Laval motor- 
driven turbine pump for £276. 

WooLwicu.—The Borough Council have accepted the tender of the 
General Electric Co. (at £5.351. 4s.) for supply and erection of 4 
1.500 kw. turbo-alternator (turbine by Willans & Robinson and con: 
densing plant by the Rees Roturbo Co.); 18 tenders were received. 


Luton.—The Council have accepted the tender of C. Macintosli 
& Co. for annual supply of vulcanised bitumen insulated cables. | 

HEsTON AND IsLEWorTH.—The Council have placed an order with 
the Union Cable Co. for a supply of cable. 

Osan.—The Council have accepted the tender of Callender's Cable 
& Construction Co. for the supply of cable. 

Dover.—The Council have accepted the tender of Dick. Kerr . 
Co. (at £2,892. 15s. 4d.) for the construction of tramways in connec 
tion with the proposed pier scheme. 
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JAUNE DEATH ATHE THIH IHREN ADR 


FINANCIAL MATTERS. 


DALAI MELIA ULE IMITATA IMIE ATTI H A TTIHE TA 
COMPANIES' MEETINGS AND REPORTS. ! still in the experimental stage, but the chief claims made by the inveator 


for the system are that by its use a much larger proportion of the power 
om i 


used is made available in the aerial at the transmitting end, and, there- 
Indo-European Telegraph Co. (Ltd.) fore, at the receiving end also, than by any other system. The current 
: . . used is direct curreat, and the view held by most experts to-day is that 
The forty-sixth ordinary general mecting of this company was held transmission by direct current ix preferable to alternating current. From 
on nom Mr. J. HERBERT Tritton (chairman of the company) a business point of view the Galletti system. appealed] to the directors 
reading. Í two reasons: lts in patents are such as to give it a perfectly inde- 
The SECRETARY (Mr. John I. Bethell) read the notice convening the M dE Caen ITA a und, and, further, 
meeting and the auditors’ report. the inveator was willing to transfer his control over the system to this 
The CHAIRMAN, after referring to the death of Mr. Ludwig Delbrueck, company, both of which, of course, are very important considerations. 
and the retirement of Mr. Georg. Plate, of Bremen, owing to ill-health, An mont was therefore, entered into with Mr. Galletti by the 
raid: The question which has been occupying our close attention for some directors (on behalf of the company) in virtue of which Mr. Galletti 
time is that of a considerable addition to our capacity for carrying traffic. transferred all his patent rights in his system to a company formed and 
This addition is more than ever necessary. Traflic tends to increase. and, | Controlled by this com pan y—viz.. " Qalletti's. Wireless Telegraph & 
morco ver, is carried year by year at increasing speed. ‘This is partly due to Telephone Co. (Ltd.) "- -the consideration being that this company 
the demands of the senders any partly to the improvements constantly | soul find the working capital necessary to establish the system on A 
being made in telegraph apparatus. There is, however, in spite of our vigi- | ais of commercial utility. Further, the company has entered into an 
lant supervision of our lines, no corresponding means of overcoming the | a veement with Mr. Galletti. whereby he wives his services to the com- 
constantly present danger of interruptions, which, howevershort they may pany for a specific period. The liability of this company to find the 
be, have a serious effect on our traffic whilst they continue, The object above-mentioned working capital is limited under the agreement. to 
of the directors has been to add one complete wire throughout the system, £34.000, of which, as you will have seen from the accounts, £32.200 has 
and I am glad to say that the arrangements for this addition are very | peen found up to the end of 1912. Some further moderate expenditure 
nearly complete. The British and German Governments have agreed during 1913 will be necessary to complete the experiments. The direc- 
to lay a new cable across the North Sea, and this, when accomplished, | tops propose to pay a Visit to Switzerland during the next few days for 
will set free a conductor in one of the existing cables for the use of the | the purpose of witnessing a demonstration of telegraphy and telephony 
company. We shall have then three wires, ono in each of three cables, | jc the Galletti system over distances short to begin with. but which will 
separated by considerable distances, and it is most unlikely that we shall | y extended as experiments progress, In. Switzerland there are two 
then be subject to a total interruption caused by all cables being disabled | stations fully equipped and working will be shown in both directions. 
at the same time. As negotiations for the concurrent extensions of our The telegraphic signals will be transmitted and recorded bv the Wheat- 
working agreement with the Postmaster-General, and of our concession | seno automatic system. We fully expect that Mr. Galletti will be ready 
from the Imperial German Government. are still pending, it is not ad- to demonstrate his long-distance experiments at the same time. A 
visable to make any definite announcement at present. With a natural transmitting stations has been installed by the company at Leschaus. 
desire to obtain simultancously extensions of all our concessions, appli- some 60 Pena distant from Geneva, but on French territory, where Mr. 
cation was also made to the Russian Government. Having regard, | Galletti will experiment with high power with the object of reaching very 
however, to the fact that our present. Russian. concession still has some distant stations. | would like to mention here that the directors acknow- 
12 vears to run, we received the perfectly reasonable and not unexpected ledge with gratitude the kind assistance of the British and French 
reply that it is too early as yet to take the matter into definie consi- |. Governments in carrving out experiments. ] have little to add to the 
deration. Let me, however, make it perfectly clear to vou. gentlemen, paragraph in the report concerning the part-ownership by this company 
that, whatever extensions we may ormay notobiain, our concessions are | ot the Black Sea (Odessa. Constantinople? Cable. The concessions have 
secure in any case to 1925, and, further, mothing stands in the wav of the | how been extended to 1925. and the control of this company over the 
achievement of our immediate object, viz.. the addition of a wire to our cable assures to us a profitable source of revenue ia the traffic with Varker 
system from London right through to Teheran, If. as we hope. the new which has, of course, recently been aheavvone. Turuing to the accounts, 
North Sea cable is laid within a few months, the other sections of the new | the revenue from message receipts shows an increase of £10,084. 3s. 11d. 
wire will be ready to be linked up with it. Turning to tratlic results, | ho combined commercial and maintenance expenses show an increase 
our main traffic, viz.. that with India, shows a steady and gratifying of £4,887. Ns. 10d. This is due under both headings mainly to a certain 
increase and there has naturally been an abnormally heavy Turkish | increase of remuneration to our staff, due, in Russia and Persia particu- 
trafic. The other traftics are well maintained. Deferred telegrams as larly, to the increased cost of living, and to the continuing replacement 
a class also show a considerable increase and appear adequately to fulfil | of Gur instrument batteries by accumulators. Depreciation on the 
the purpose for which they were introduced. Trafħe prospects for the company’s investments during the year under review absorbs the sum of 
year 1913 are also fairly good, but 1 must again sound a warning note. | £10,812; 15s. 3d. The directors now propose the usual final dividend. ab- 
This company nas heavy fixed charges in respect of outpayments to its | sorbing £14,875. and bonusof 20s. per share, £17,000, both free of tax. They 
concessionary Governments—tixed charges, because a reduction of also propose to provide out of profit the sum of £32,200 represented bv 
tariff does not necessarily mean that our outpayments will be reduced | the Galletti investment, which will thus stand in our next. balance-sheet 
in proportion, I think that in the near future the directors will have | free of cost to the company. The directors again recommend a special 
to face further reductions. I must remind you that telegraph companies | distribution out of interest upon certain investments and advance 
are more subject to criticism perhaps than anv other public concern, | accounts of 153. per share, free of tax, carrving forward £13,655. 3s. 1d. 
and, provided that they are in a prosperous condition, the public think | to the credit of 1913. Enow move the adoption of the report and accounts 
they have a right to insist upon lower rates. Well. this company has | asd the declaration of the dividend, bonus and special distribution. 
"hown in tho past its readiness to meet legitimate demands Mr. CHARLES HOLLAND seconded the resolution, which was 
for reductions and we are ready to do so in the future, provided | carried unanimously. 
we are not jeopardising the interests of the shareholders. 1 would Mr. Charles Holland and the Right Hon. Sir Francis Mowatt, G.C.B., 
remind vou, however, that as far as code telegrams are concerned (and | were then re-elected directors, and Messrs. Kemp. Sons, Sendell & Co. 
these form 90 per cent. of the total) our customers get very good value for | were reappointed as auditors. A cordial vote of thanks to the directors 
their money, and, | believe, would admit this fact if asked. Noone knows | and staff brought. the proceedings to a close. 


better than they how many words are represented by one of the so-called 
pronouncesible combinations. The shareholders have no doubt read with 
considerable interest the paragraph in the directors’ report dealing with 
wireless telegraphy, and the taking over of the Galletti patents for wireless 
telegraphy and telephony. The directors are convinced that in takmg 
this step they acted in the best interests of the company. — [need scarcely 
tell vou that the directors have had the benefit of the opinion of experts 
upon this system, both from the scientific and the patent point of view, 
and these opinions were considered satisfactory. 1 think it well at this 
point to review briefly the relation of wireless to its elder sisters in tele- 
graphy. Telegraphy without wires cables or conductors of any kind 
would represent financially everything most desirable in communication 
over long distances. The science has hitherto. however, in spite of vears 
of experimental work, not reached a steve at which the tangible con- 
ductor might with safety be discarded in favour of the ether, no known 
system having been found to overcome certain difficulties of transmis- 
sion. In the Galletti system. however, the directors have been offered 
one that has new and self-evident advantages in the theory on which it is 
based. Those advantages arc, of course, in many respects of a technical 
Bature, and are at the moment morc or less confidential, the system being 
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Direct United States Cable Co. (Ltd.) 


The seventicth ordinary general mecting was held on Tuesday, Mr. 
C. E. GUNTHER presiding. 

The SECRETARY (Mr. W. Miles, F.C. L5.) read the notice convening 
the meetíng and the auditors! report. 

The CHAIRMAN, before moving the adoption of the report. and 
accounts, referred in feeling terms to the unexpected death of Mr. E. M. 
Underdown, K.C., who had been chairman of the company since 1896 
and joined the board of directors as far back as 1877. Mr. Underdown 
(he said) was seized with heart failure in a lift of one of the tube railways, 
He had been a few days previously with the secretary down the Thames 
to inspect the vessel that had recently left to repair the company's main 
cable. He then seemed in his usual good health, and his death, therefore, 
came a3 a great surprise and a great shock to them. He was sure the 
sharcholders would join with the directors in communicating their sincere 
sympathy with Mr. Underdown’s family in their great, bercavement. 
Continuing, he said it would \becsven cby the report that they had received 
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the reat provided under the lease with the Western Union Co., and the 
jacome from their investments amounting to £19,453. After providing 
a dividend of 4 per cent. for the vear and writing off £10,000 as a further 
provision on account of the market depreciation ef investments. a balance 
remained of £20,104, which was transferred to reserve as usual. The 
shareholders would remember that their main cable was interrupted last 
year, and it had cost nearly £40,000 to complete the repair, bringiig up 
the total expenditure in connection with the maintenance of cables for 
the past vear to £42,240, for which the reserve fund had been drawa upon. 
He rezrettel to state that their main cable was again interrupted and 
thay had further heavy expenditure in front of them o à this account. In 
consequence of this the board had decided that it was best to pay no bonus 
in addition to the dividend on this occasion. The large amount of cable 
on hand (value £72,480) was due to the fact that they had to have manu- 
factured 500 miles of new cable which would possibly have to be sphced 
into the cable in connection. with the repair upon which they were now 
engaged. They had never before had to meet two deep-sea interruptions 
in their cable in a vear. He then moved the adoption of the report and 
accounts and the declaration of the dividend therein set out. 

Mr. JOHN VARLEY seconded the motion, which was carrie 1 iari- 
mously. 

The Hon. T. H. A. E. Cochrane and Mr. John Varley were re-elected 
directors and Mears. Deloitte, Pleader. €nfliihs & Co. were re-appointed 
auditors. A vote of condolence wich the family of Mr. Underdown and 
of thanks to the chairman and directors terminated the proceedings, 


ee- e 


-—— —Ó — 


United River Plate Telephone Co. (Ltd.) 

The 27th ordinary general meeting was held on "Tuesday. Mr. GEonGE 
FRANKLIN presiding. 

The SECRETARY (Mr. A. H. Daw born) read the notice convening the 
meeting and the auditors! report. 

The CH AIRMAN (after referring to the death of Sir Irving Courieiav) 
said: It is owing to the generous confidence of my colleagues that I find 
myself placed in the position of being vour chairman, and ] shall do my 
best to follow in the footsteps of our late ehairman, E hope to be of great 
service ta this Company. And BE trast. by the confidence of my eol- 
leagues and particularly that of our new managing director, Mr. David 
Smith. that we shall be able to keep the tlag tlviag and to secure for the 
Company in the future no less prosperity than it has enjoyed in the past. 
l mav refer to another loss which has unfortunately been sustained by 
the Company owing to the death during last vear of Mr. €, H. Menzies, a 
valued member of our local committee ià Buenos Aires, Continuing. Mr. 
Franklin said : I am much impressed with the rapid growth of thi: Com- 
pany's business, and the prospects w hich are before us. In view of this 
growth it has become necessary for us from time to time to extend our 
plant. Jt has also become necessary to rabe new caphal from time to 
time. and to adapt our organisation to the changing needs of our business. 
The aecounts before vou are for a period of nine months, under the 
arrangement that they should ty future be made up to Dec. 31 ia each 
vear, instead of as formerly to March 31. We have a revenue from sub- 
scriptions, &e., of £400,068 for the nine months, araiist £351,714 for the 
corresponding period of the previous vear, an increase of £48,324. The 
expenses were £281,465, compared with £244,038 for the same period the 
previous vear, an increase Of £37,427, or an increase in the balance of 
profit for the nine months of £10,507. Phe inerease in the expenses is 
largely due to the continued developmeat and the enhanced cost of living 
in Argentina consequent upan which the wages and salaries have had to 
be increased somewhat phenomenally, whilst the construction of under- 
ground work in Buenos Aires and in the larger towns of the Argentine 
Republic, involves extra burdeas upon revenue by the substitution of one 
tvpe of plant for another. During the nine months' period. capital 
account has been increased by the amount of last vear’s issue of 40,000 
aharea, and the reserve for the renewal of plant has been increased by 
£99.730, notwithstanding the writing off of special charges incurred for 
replacements. Capital expenditure during the same period has been 
increased by £270.767, of which £250,325 was in respect of plant and 
£20,442 on account of real estate and buildings. ‘There is also an increase 
in the stock of materials of £38,000, due to the general expansion of the 
business and to the difficultv of getting telphone material quickly from 
the manufacturers, while the frequent delays in the Argentine Custom 
House make it necessary to keep larger stocks against emergencies, A 
dividend at the rate of 8 per cent. per annum is again recommended by 
the directors, together with a transfer to reserve of £30,000, making the 
total of that fund £237,792. These reserves. are needed in order to 
strengthen the Company s position and te enable it to deal with the 
developments as and when they arise. With reference to the £2.000 to 
be transferre: to the staff provideat fund the Company hope to be able to 
extend both its scope and its usefulness. Much of the work of the staff 
of a telephone company is both onerous and exacting. Quite recently 
Buenos Aires was visited by a severe storm which blew down the tram- 
wav and telephone poles in all directions, and as the result of that storm 
a strong current of electricity was suddenly conveved into one of our 
exchanges, resulting in a fire. Although it was near midnight, the chief 
electrician, happening to be upon the spot, promptly obviated what 
might have been a serious fire. The number of our stations has increased 
during the nine months by about [3]. per ceat., or at the rate of about 
174 per cent. per annum. The progress of Argentina has been very rapid 
and continuous. 191] was affected by the almost entire failure of the 
maize crop, by the railway strike and by other serious labour troubles, 
but the trade balance in 1912 in favour of Argentina was between 15 and 
16 million pounds. Your own company has suffered somewhat during 
the period under review. The prosperity of the Company is bound up in 
the prosperity of the Argentine Republic, which is reflecied in our own 
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business, and the Company has suffered from storms and floods, which 
seem natural to these countries, These are very trving to the telephone 
subscriber, but the Company has to bear not only the cost of making good, 
but also the substantial loss of revenue. The reports, however, show 
that the improved maintenance of the plant is having its effect in mini- 
mi ing our expenditure under this head. On March 31, 1903, our plant 
expenditure with real estate amounted to £665,920. and on Dec. 31, 1912, 
the same item amountel to £2.058,956. A number of our exchanges are 
approaching the extent of their capacity, and in order that the best 
decision should be come to in regard to a number of points, the general 
m wiaczer and chief esgineer have been asked to come over and meet the 
directors so that their local knowledge of the conditions obtaining may be 
at the disposilof the board. A committee, of which Sir John Gavey is 
chairman, is now carefully considering the whole subject of future de- 
velopment ii conjunction with. the highest. technical experts. It is 
hoped that as a result of this consideration a systematic and compre- 
he rive scheme will be evolved providing adequately for the employment 
of the system for many veais to come. I am glad on this occasion we 
have with usour manager, Mr. Parker, who will be able to give the share- 
holders his owa views as to the psoition of our Company and irs future 
pres pects. 

Our devclopment is not confined to Buenos Aires, The same problems 
arising from congestion oc cur in other places, At Cordoba a new switch- 
board is in course of erection, and we hope by the autumn will be giving 
us goad service. "This board is of the Strowger automatic type, and will 
afford the opportunity of studying the working of this class of plant and 
its suitability for our condidions, One of our difficulties consists m our 
not being able to obtain a supply of efficient operators, our operator’ 
school is proving of great service in this respect, as some 20 operators per 
month are being drafted into the exchanges. Ore matter of great im- 
portance is having our serious consideration, Under the terms of our 
contract with the Argentine Government we have to apply for permis 
sion in every case where we wish to build anew trunk lite. Hitherto such 
permission has beei given without qualitication, but now the situation 
has somewhat changed. The authorities have issued a decree that for the 
future all new concessions will be saddled with certain conditions, one of 
which is that at the end of 30 vears the property included in a new con- 
cession will automatically and without payment become the property of 
the Government. [t has been impossible for us to accept concessions 
with such a condition attached. Ht would not be possible out of our 
income to provide for operating expenses, repairs, depreciation and 
obsolesceace, pay a reasonable dividend on the capital invested. and at 
the same time set aside sufficient sums to repay the shareholders! capital 
at the end of 30 vears. Unless, therefore, these onerous conditions can 
he removed the development of the telephone will be seriously Inter- 
fered with. ‘The report. vou will have seen, intimates a new issue of 
54,000 shares to be allotted to the existing shareholders in proportion to 
their holdings. at a small premium of 10s. per share to be placed to reserve 
fund account. E now move the adoption of the report and accounts and 
the payment of the dividend set as out. l 

Mr. GEORGE KEFTH seconded the resolution, which was carried 
unanimously, 

Sir Frederiek Green and Sir John Gavey, C B., were then re-elected as 
directors and the auditors re-appointed. ` A very cordial vote of thanks 
to Mr. Packer, the local committee, and all concerned in the Company 3 
business was thea carried. — 

Mr. PARKER said this was the first time during the long period in 
which he had served the Company that he had had the honour of assisting 


at a general meeting of the shareholders, and he thanked them on his own’ 


and his colleagues’ b half for the vote they had passed. He thought he 
need not enter into details of the Company's prosperity. "The accounts 
they had read of a bad storm at Buenos Aires showed the value of the 
work they had been doing in placing their wires underground. l 

This concluded theordinary business of the meeting. An extraordinary 
meeting followed, at which the articles of association were amended in 
several particulars. 

A vote of thanks to the chairman, directors and staff was then carried 
unanimously, Mr. Kingsbury, in proposing the vote, making special 
reference to the valuable services of Mr. David Smith in the Company > 
interest, 


Anglo-American Telegraph Co. (Ltd.) 


The annual meeting was held on Tuesday, Mr. F. A. BEVAN presiding. 

The SECRETARY (Mr. W. Miles) read the notice convening the meet- 
ing and the auditors! report. ; 

The CH AIRMAN said the work of the undertaking was now carried 
on by the Western Union Co., who were punctual in their payments of 
the rent uf £262,500. ‘The Western. Union had undertaken to repair all 
their broken cables. although the cost of renewals must still be borne by 
the proprietors. With regard to the item in the accounts of £1,621 for 
interest, he said the deferred stockholders did not receive their dividend 
until the end of the year, but the Western Union made their payments 
quarterly. Consequently the amounts accumulated, and on the mone? 
they received from the bank, ‘There was no doubt that eventually ali 
this interest would belong to the deferred stockholders. The advisability 
of consolidating the preferred and deferred stock had been proposed e 
the directors. [n their opinion this would be a wise thing to do, but they 
found there was a great objection to it on the part of some of the large! 
stockholders, 


ALDERLEY & WILMSLOW ELECTRIC SUPPLY (LTD.)—The director” 
report states there was an increase of busincss during the past year. The 
protits were £2,846 and £184 was brought forward) After paying £1,/° 
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balance brought forward, left £9,092. 3s. 8d. to be disposed of. 
of 3 percent.on the preference and of 6] percent. on the fully-paid ordinary 
shares, and of 61 per cent. on the contributing shares were declan d, and 
the balance of £1,453. 3s. was carried forward. 

CITY OF CARLISLE ELECTRIC TRAMWAYS CO. (LTD.)—'I he directors’ 
report for 1912 states that there was a loss (after providing for debentuic 
interest) of £664. The cost of renewals of line and equipment which have 
heen carried out during the vear (£18,172) has, together with the sum 
representing the depreciation in value of plant and stores, been placed to 
a suspense account pending the rearrangement of the capital. 

CUBA SUBMARINE TELEGRAPH CO. (LTD.)—For the half-vear ended 
De’. 31 last the total receipts were £19,073. 16s. 11d., while the expenses 
amounted to £7,085. 8s, 9d.. leaving a balance of £11,988. Ss. 2d., to which 
has to be added £7,743. 2«. 7d. brought forward, giving a total of 
£19,731. 10s. 9d. The sum of £2,000 has been placed to pension fund, 
and £2,000 added to general re: erve fund, which now stands at £04,000. 
The dividend on the preference shares will absorb £3,000, and leave 
£12,731. 10s. 9d., out of which the directors recommend payment of a 
dividend at the rate of 6 per cent. per annum on the ordinary shares (tax 
free). the balance (£7,931. 10s. 9d.) being carried forward. Following the 
suggestion made at a recent meeting for helding the general meetings 
annually instead of half-vearlv, the board have decided to adopt that 
course. ‘The financial vear will run from Jan. ] to Dec. 31. the vearly 
mee ings being held in Aprilor May ard an interim dividend being payable 


Dividends 


€—Ü" 
interest on debentures and loans there remains £1.245. No dividend is 
declared, £800 being put to the reserve fund and £445 carried forward. 
The total lamp connections have increased from an equivalent of 22,866 
to 24,898 8 c.p. lamps. The improvement is mainly due to the econo- 
mies effected by the use of the new Diesel engine. The output in the 
current has considerably increased, owing to the greater popularity of 


heating appliances. 

ANCHOR CABLE CO. (LTD.)--The directors! report for 1912 states that 
the profit amounted to £16,359. 3«. 7d., and with £5,487. 14s. 5d. brought 
forward the total was £21,846. 18s. Deducting interest on debenture 
stock (£2,250), depreciation on plant and machinery (£2,750), and writing 
£1,489 off investments, the available balance is £15.357. 18«. D: is pro- 
posed to pay a dividend of 15 per cent. on the shares and to carry forward 
£0,038. 19s. 8d. The business is making steady progress, both in this 


countrv and abroad. 

BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—The 
directors’ report for 1912 states that the accounts show continued pro- 
gress, and indicate that the company has had a good share in the general 
trade improvement. Competition is still very keen in the electrical and 
allied industries, but the prices obtained are slightly better than in the 
previous year. The gross profit amounts to £157,871. 7s. 8d., from which 
fall to be deducted: Depreciation of works, machinery plant, &c. 
(£43,449. 19s. 3d.). expenses on surplus land and buildings (£3,033. 3s. 7d.), 
interest on 6 per cent. prior lien debentures (£13,650), and on 4 per cent. 
mortgage debenture stock (£49,654, 2s. 4d.), leaving a balance of 
£48,084. 2s, 6d. From this balance has to be deducted amount required 
for prior lien redemption fund (£6,350) and proportion of expenses of 
issue of prior lien debentures (£660), leaving a net profit for the vear cf 
£41,074. 24. 6d. (against £20,708. 5s. 3d. in 1911). Adding amount 
brought forward (£25,825. 5s. 11d.). there is a balance of £66,899. Ns. 5d.. 
Which it is proposed should be carried forward. Orders received during 
the vear, for both home and export markets, show an appreciable in- 
crease over those of 1911. and the business of the current vear similarly 
show an increase over that of the corresponding period of 1912. 


CALLENDER'S CABLE & CONSTRUCTION CO. (LTD.)—'l'he directors’ 
accounts for the year 1912 show a balance at credit of profit and kss 
of £97,088. 10s., and with £58,531. 5s. 2d. from 1911 the total is 
£155,619. 15s. 2d. Deducting intereston debenture stock (£13,500). divi- 
dend on preference shares (£10,000), appropriation fordepreciation of build. 
ings, plant and machinery (£8,694, 5s. 9d.) and for depreciation of office 
furniture (£230. 4s.) and expenses in connection with the formation of 
Calleader’s Share & Investment Trust (£5.200) the available balance is 
£117,995. 58. dd. It is proposed to pay a dividend on the ordinary shares 
at the rate of 10 per cent. per annum (less tax), being 10s. per share 
(whereof 5s. was paid on Nov. 1, 1912) and a bonus of 5s. per share (less 
tax), carrving forward £91,745. 58. 5d. The operations for the past year 
have again produced results which are highly satisfactory, the profit 
on the vear’s operations exceeding that of 1911 by more than £20,000. 
This result has beea arrived at in spite of the heavy, and in many respects 
ureless, expenditure forced on the company by the two great strikes of 
the year. Considerable trouble owing to labour unrest has been ex- 
perieacel in the engineering department during the vear. The difti- 
culties have now been arranged, and this department is in full work and 
has important unexecuted orders in hand. The general trade of the 
company continues to expand both at home and abroad. ‘The shops are 
full of orders, and inquiries for future work point to the likelihood of 
continued good business. This applies not only to underground mains. 
such as the company has manufactured for many Vears past, but to telc- 
phone cables now made at Erith, and to the rubber wire business carried 
on in conjunction with this company by the Anchor Cable Co. ‘The 
erea ein output during last vear, especially for the colonies and abroad, 
rendered it necessary to provide further capital, and, as indicated in Jut 
Years report, the directors decided to raise that money by means of a 
subsidiary company—Callender’s Share & Investment Trust (Ltd.). 
As usual, all machinery, plant and appliances at the factory, and on 
vutside contracts at home and abroad, have been maintained in the 
highest state of efficiency, and the cost of so doing has been debited 
against the vear's accounts. The Anchor Cable Co. has also experienced 
a highly satisfactory year’s working, and the profits (which have been 
In excess of those of anv previous vear) have enabled the directors, not 
only to maintain the dividend of 15 per cent., but to increase the amount 
of its carry forward. The other undertakings in which this company 
is interested are all making satisfactory progress. 

CHISWICK ELECTRICITY SUPPLY CORPN. (LTD.)— The report for 
the year ended Dec. 31 last states that during the year £2.634 was ex- 
pended on capital account for machinery. mains, &e. £615 was written 
off for depreciation, and it is proposed to place £535 further to depre- 
Chition re-erve. The profits, after paving sinking fund premium and 
trustees fees, were £7,903, and after paving interest on first mortgage 
deberture stock there is a balance of £4,303. The increase in revenne 
for the year Is £1,984, but the account for repairs has been rather heavy 
owing to an accident to one of the engines at Chiswick, At Chiswick the 
cost of coal per unit has been higher than in the previous year. As the 
result of experience with the Diesel engine at Aberystwith, the directors 
have for the extensions required at Chiswick placed a contract for the 
supply and fixing of a similar type of engine, from the use of which con. 
siderable economy ia fuel is expected, ‘The results of the years working 
will enable a dividend of 6 per cent. for the year to be paid. 


ia October. x 

GUERNSEY ELECTRIC POWER & LIGHTING CO. (LTD.)— At the recent 
mee:ing the chairman (Mr. F. E. Gripper) stated that the vear 1912 had 
beea a busy one for the company. "Hle e juivaleat of 6,872 8 c. p. lamps 
had been added during the vear and the units sold had increased from 
1.447.000 to 1.521.000. The inciea:e in output would have been larger 
but for the dislocation of the store trace cam ed by the strikes in England. 
During the vear extensive repairs to the plant had been completed and 
more plant had been added; during 1911 and 1912, Die el oil engines, 
capable of developing 900 B.r.. had been iastalled, and the company were 
now in a strong position, as they had an ample margin of machinery to 
erable them to deal with the rapidly growing dem and for light and power. 
A contract had beea signed for the supply of electricity to the Guernsey 
Railway Co., and that supply would be started about the beginning of 
May. The office accommodation at the works being inadequate, the 
company had secure l premises in High-street whieh would be opened as 
offices and showrooms. — Alihough the price of coal, oil, &c.. had increa: ed 
very seriously, the profit available for dividend had increased by £1,700 
owing to the policy adop.ed of improving the plant and machirery. ‘The 
profit would have been sufficient to pay the full preference dividend, but 
the directors recomme :ded that only 2J per cent. should be paid and that 
£2,000 should be carried to recerve. Although it had been rec essary to 
revise certain of the rates for electricity, they had extended the contract 
tariff so that users of electricity who were remunerative were able to get 
prices very much lower ihan the maximum rates. 

NATIONAL TELEPHONE CO. (LTD.) (IN LIQUIDATION.)— The report of 
the liquidator for the period from Jan. 26, 1912, to Jan. 25. 1913, states 
that the most important work in the liquidation has been the prepara- 
tion of the company’s claim against the Postmaster-General, and its 
proper presentation before the Railway and Canal Commission. The 
company's claim was duly filed on April 2, 1912, and the hearing com- 
menced on June 10 and continucd for 72 days, During the progress of 
the ca: e and in response to intimations from the Court it became neces- 
sary to endeavour to agree: (a) The basis costs of the labour, material 
ard freight in respect of plant without regard to other necessary charges 
more or less founded upon them (these costs were dMtimately agreed. at 
£10,239,345), and (b) the value to be allowed for lands and buildings 
and all other items (except plant) included in the claim (this was agreed 
at £2,055.468). On January 13, 1913, the majority of the Railway and 
Canal Commissioners awarded. the. company. £12,5]5,264. and costs, 
One of the Commissioners was of opinion that this sum should be reduced 
by £247,189, the amount allowed by his colleagues for the cost of raising 
eapiial. The Postmaster-General has given rotice of appeal against so 
much of the judgment as awarded £247,189 for raising capital and 
£150,600 for obtaining subscribers" agreements. A cross notice cf 
appeal by the company has since been served upon the Postmaster. 
General. The appeal and cross appeal await the decision of the House of 
Lords upon a preliminary question raised whether or not the judgment 
issubject to appeal. Of the total amount awarded, the Postmaster-General 
has paid in cash and in Exchequer bonds £10,000,000, leaving a balance 
of £2,515,264. ‘The amounts due to the holders of debenture stocks and 
the nominal amounts of the capital of the holders of the first, second and 
third preference shares, and also of the holders of the preferred stock 
(together wiih a premium of 5 per cent. pavable under the special resolu- 
tions creating such stock). have been paidoff. As against the balance of 
£2.515.264 still unpaid, the Postmaster-General claims to be entitled to 
set off the rentals fer unexpired terms and other sums due from the 
company, amounting in the aggregate to upwards of £1,700,000. Cross 
accounts between the Postmaster-General and the company are now the 
subject of careful investigation. With the sanction of Mr. Justice 
Swinfen Eady a payment to holders of deferred stock equal to [5s. in the 
£cf their respective holdings has been made. 


RANGOON ELECTRIC TRAMWAY & SUPPLY CO. (LTD.)— During 1912 
the company's cars travelled 1,462,285 miles, against 1,447,118 miles 
during 1911, and carried 10,633,328 passengers, against 9,569,922, the 

CITY ELECTRIC LIGHT CO.( LTD.) (BRISBANE). — For the half- y-ar ended receipis being Rs.8,90,340, compared with Rs.8.42,033. In the private 
Jar. 31 there was a credit balance (after making additions to reserve, | lighting and power department the gross receipts for current supplied 
amounted to Rs.4,80,232, against Rs.3,89,710 ;_ the working expenses 


dividend equalisation, franchise and purchase sinking funds, and renewal 
te pla^cineat aid contingencies ij D of £7,147. 11s. 7d., which, with w ere 45°10 per cent. of the receipts, against 46-13 per-eent. The gross pe- 
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ceipts of the house wiring and supply department amounted to Rs, 164,571, 
against Rs. 1,78,671 in 1911, but the profit was Rs.2,846 in excess of that 
for 1911]. The general improvement shown is due to the cessation of the 
economic disturbances that were severely felt in Burmah during 1911 and 
to a healthy expansion in the company s operations. The gross profits 
were £56,793 and with transfer fees and interest on deposits the total was 
£56,995. Deduct interest on debenture stock (£8,950), provision. for 
redemption of debenture stock (£5,481), depreciation on meters, &e., ia 
Rangoon (£973), reserve for renewals aceount (£12,500), special reserve 
account for cables, &c. (£3,000), fees for directora and expenses in London 
(£2,218), the balance was £23,872, and with amount brought forward 
(£728) the available total was £24.601. The preference dividend required 
£15,000 and the directors recommend payment of a dividend on the 
ordinary shares of 5 per ceat. for the vear, carrying forward £751. 

RIVER PLATE ELECTRICITY CO. (LTD.)-- The net revenue for the year 
1912 amounted to £41,175, against £37,200, A dividend of 10 per cent. 
on the ordinary stock is recommended (as in 1911), £15,000 is placed to 
general reserve and £30,000 of the premium on the issue of ordinary shares 
is also carried to general reserve, and £10,416 (against £7,659) is carried 
forward. 

ROTHESAY TRAMWAYS CO.—' l'he net profits for 1912, after providing 
for debenture interest, setting aside £600 for renewals and including £164 
brought forward, were £1,596. The directors have placed £400 to reserve, 
and declared the dividend «n the preference shares, leaving £696 to be 
carried forward. 


WEST INDIA & PANAMA TELEGRAPH CO. (LTD) The direciors? 
report for the six months ended Dec. 31, 1912, states that the amount to 
credit of revenue is £38,505. 10s. 2d., against. £40,603. Psa. 9d. for the 
corresponding half-vearof 1911, and the expeases have been £24,427. 155. 7d 
against £26,920, 4s. 8d. The result is a balance of £14,077. ts. Tl, to 
which is added £1,751. 148. 3d. interest on investmeats, and £2,7010. ts. 4d. 
brought forward, making an available total of £18,620. 15s. 2d, The 
directors. propose to pay a dividend of (6s, per share on the first and 
second preference shares for the six months to Des. 31 and Is. per share 
(tax free) on the ordinary shares, leaving £2,495, 28. 2d, to be carried 
forward. The traflic receipts for the six months show a decrease of 
£1,805, compared with those for the corresponding period. The ex- 
penses of repairing cables amount to £6,429. 5s. 4d., compared with 
£9,103. 9s. 5d. 


WILLANS & ROBINSON (LTD. & REDUCED) —'l'he directors’ report 
for the half-year ended Dec. 31 state: that, after allowing £3.264 for 
depreciation, £5,176 for debenture interest and £372 for upkeep of Queea's 
Ferry works, there is a 3mall profit of £154. The improved trading result 
is mainly due to the increased volume of work. During the opening 
months of the present year a large volume of further orders has bee 
obtained and at somewhat better prices, a result largely attributable to 
the improved position of the company ia anticipation of the re-arrage- 
ment of capital and its attendant advantages. The directors, therefore, 
have every reason for hoping that the improving tendency as shown by 
the half- year's accounts will be maintained and augmented. The revised 
articles of association have been confirmed by the High Court. ‘the 
directors are raising additional preference capital, to which the existing 
shareholders are entitled first to subscribe. 


WOKING ELECTRICITY SUPPLY CO. (LTD.) — At the recent meeting the 
chairman (Mr. John Ashby) said that the total revenue for 1912 was 
£15,819 and the cost of generation and distribution and management was 
£8,493. 6a. 10d., leaving a balance of £7.325. 14s. 2d., with £562. lis. 8d. 
brought forward and £104. 10s. 2a. from income tax accumulations, the 
total was £7,992. l6s. After paving interest on debentures (£2.00. 7s. 3d. ) 
and on temporary loans (£623. 185. 110d.), half-vear’s dividend on pre- 
ference shares (£2,525. Is. 7d.), it was proposed to pav a dividend on the 
ordinary shares of 24 per cent. (£526. 18s. 6d.), to place £1,250 to depre- 
ciation and renewals fund, and after making other appropriations, the 
balance (£595. 18«.' Bd.) was carried forward. There are 1.761. con- 
sumers (against 1,628) and the equivalent of 79,717 8 c.p. lamps is con- 
nected (against 70,710 8c.p.). On the motion of the chairman the report 
and accounts were adopted. He said there wa fa brisk demand for cur- 
rent ia Chertsey and Addlestone, and more capital was necessary for 
extensions (f mains, &c. They had contemplated the purchase of a 
Diesel set, but he was very glad now that they did rot because oil had 
gone up so much that the future was problematical. He was not certain 
that it would not pay them in future to use oil instead of coal, but at 
present it was certainly doubtful. If the English navy and foreign 
navies used oil the consumption must be eaormously increased, and 
possibly the price might even go higher than it was now. For the 
moment they were going on with their old. plant, keeping that in excel. 
lent order. and they thought that was the best thing they could do for 
the present. 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


SE 


NEW COMPANIES. 

E. BECKWITH & CO. (LTD.) (128.509.)--Reg. April 23, capital £500 in 
£5 shares to carry on the business of electrical engineers and contractors, 
mechanical, motor and sanitary engineers, &c., and to adopt an agree- 
ment with H. E. Beckwith, F. T. Porter and W. H. Suyde s, Private 
company. First directors are H. E. Beckwith and F. T. Porier. Reg. 
office, 3, Chester-terrace, Longbridge-road, Barking. 


REDGLO (LTD.) (128,550.) Reg. April 24, capital £4,000 in £1 shares, 
to acquire from H. N. Martin certain patent rights for improvements in 
electrical heating and radiating apparatus ; also to takeover the busiresa 
of a mechanical and electrical engineer carried on by him. Private com. 
pany. First directors are H. S. Martin, L. S. Taylor and P. Hutchinson. 


MORTGAGES AND CHARGES. 


ACKROYD & BEST (LTD.)—.lssuc on March 20, 1913, of £100 deben. 
tures, part of series of which particulars have already been filed. 

BROWN & PARSONS (LTD.)—Particulars of £1,000 debentures, 
created. March 14. 1913, have heen tiled, amount of present issue being 
£625. Property charged, company's undertaking and property, present 
and future, including uncalled capital. No trustees. 

ELECTROMOBILE CO.(LTD.)—Issue on April 23, 1913, of £459 debenture:, 
part of series of which particulars have already been filed. 

IMPERIAL LIGHT (LTD.)— Issue on April 12, 1913, of £1,000 debentures, 
part of series of which particulars have already been filed. 

RAWLINGS BROS. (LTD.)-- Issue on April 11. 1913, of £1,437 deb n. 
tures, part of a series of which particulars have already been filed, 

SWITCHGEAR & COWANS (LTD,) —Particulars of £3,000 B debentures, 
created Dee. 11,1912, have beer filed, the amount of present issue being 
£250. Property charged, company's property, present and future, includ. 
ing unealled capital, No trustees, 


CITY NOTES. 
— «y 


MEMORANDA (Mav 1).— Bank rate 4} per cent. (since April- 14, 1913). 
Price of silver, 27]jd. per oz. Consols 744—743 for money; 743— 
74i for account. Consols Pay Day, May 2; Stock and Shares Con- 
tinuation Davs, Mav 14 and 28. Ticket Days, May 15 and 29. Pay 
Days, May 16 and 30 ; Mining Shares Carry Over Days, May 13 and 27. 


EASTERN TELEGRAPH CO. (LTD.)— It is announced that (subject to 
final audit) the accounts for the vear ended Dec. 31, 1912, show that, 
after making a contribution to the general reserve fund, payment of 
interest on the 4 per cent. mortgage debenture stock, dividend on the 31 
per cent. preference stock and three interim dividends of £1. 5s. per cent. 
each on the ordinary stock to Sept. 30 last. there is a balance available, 
out of which the directors recommend payment of a final dividend of 
£1. 5s. per cent. and a bonus of £2 per cent. (both tax free, and payable 
on May 21), making with previous payments on account a total distri- 
bution of 7 per cent. on the ordinary stock for the vear 1912. The trans. 
fer books of the ordinary stock will be closed from the 14th to the 2Ist 
inst., inclusive. 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD. 
Subjeet to confirmation by the shareholders, the directors have de- 
clared a dividend for the quarter ended Dec. 31 last of 2s. 6d. per share, 
together with a bonus of 4«. per share (or 2 per cent.), tax free, making a 
total distribution of 7 per cent. for the vear 1912. ‘The dividend and 
bonus will be paid on the 21st inst. The share register will be closed from 
Mav 13 to 20 inclusive. 

CABLE COMPANIES’ POSITION.—In ‘The Times " for April 30 there 
appeared an interesting article on the subject of the financial position 
of the Submarine Cable Companies. Our contemporary calls particular 
attention to the fact that submarine cable enterprise continues to present 
an excellent. medium for investment of the gilt-edged description. 
Attention is also called to the fact that the competition of wireless has 
taken the direction which has always been forecasted by ourselves and 
by the chairmen of the cable companies when discussing the subject with 
their shareholders, i 

SUBMARINE CABLES TRUST.—-Notice is given that 48 certificates of 
this ‘Trust were drawn on Ist inst. for payment on and after that day 
at Messrs. Glyn, Mills & Co's, 67, Lombard-street, London, E.C. 


LONDON & SUBURBAN TRACTION CO. (LTD)-The Right Hon. 


C. B. Stuart Wortley, K.C.. M.P., has been appointed chairman of the 
board of this company. 


WEST AFRICAN TELEGRAPH CO. (LTD.)—-The directors recommend, 
subject to audit, a final dividend of 4s, per share (tax free) in respect of 
the vear ended Dec. 31, 1912, making. with the interim dividend of $. 
per share already paid, a total distribution of 4 per cent. for the year. 


METAL PRICES.— Mesers. J. B. Garnham & Sons, 132, Upper Thames. 
street, London, E.C., quote under date April 30 the following as the 
present basis prices of ; 
New METALS. per Ib. | per ton 

Solid Drawn Brass Tubes... — Sid. | Spelter .................. £25 10 0 
Solid Drawn Copper Tubes  l0gd. | Antimony ............... £37 10 0 
Brazed Copper Tubes ... 10àd. 


Brazed Brass Tubes ...... 01d. OLD METALS. 


Brass Wire .................. 74d. per ton. 
Copper Wire.................. 10d. | Clean Scrap Copper...£64 10 0 
Rolled Brass ........... 73d. | Braziery Copper Scrap £60 0 ^ 
Brass Shects.................. 84d. | Old Brass, clean ......£41 0 0 
Copper Sheets ............... Sid. | Old Lead, less 4 Ibs. 

i per ton. ewt. eee £10 15 O 


English Lead............£18 5 0 . Old Zine e £18 17 6 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC | 
ELECTRICAL COMPANIES’ SHARE LIST. 
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Dudley Stourbridge NE " Td vibes t 103 17 91°21 : T S s 26, Do. eee DR Ora.. | H E E ó 0 April, Oct 2 
undee Corporation . A 74 16 13.31 ; | Do. 44 Ist Deb. Stock (red.) ........ Es | ' Mar, Sept 
East H l PARERES 5 23 1,270 4 ; 5 4- 1,252 5 5/0 H re ) ertet ^s | 90 —92 4 18 0 F i 
Exc oo DE EE eae ea ae eee iji n, 8 
teshead & Dist. Trams .. " 339 o- 5. = | | 
Gateshead & Dist, Trams... 18 1,066 MEE RE IC gras Do. "b per Cent. Ist Pref Or....| 70-7! 513 6) Feb, Aug 7} 
gigs Glossop Trams... 31.524 + 231] 47 904692 + 18259 -| 4% | Do. 4 per Cent. Deb. Stock (red.).... oe eae Jan, July > 
VES 2 cote Corpn. .. » 2b 1392 + 9 17. 2.930 T m St. | 4% Kensington & Rnetoe Co & Notting Hill 90 —93 ,4 6 0, : | 
fi ey: te Orivesend:NaorthAaet. o0. wy m " ) i 
sh aetna idc Northfleet ..... >» 18 215 Í Z St. | 44^; e (Joint Station) 4°, Deb. Stock (red. [ 89 92 4 7 0| | 
Nate 3 orthern & City Rly.. + 30 16 3.257 ‘9 nt Elec. Power Co. Irfed. Deb. S 7 | | April, Oct i 
e - f 48 - DR Qo Due l m à ie) London Ems Sus Odos: HON 18 8 Me Gk = 
M ifax Corporation ...... s -— 100] 16 ; c o. 6 per Cent. Pete hes eae doc ar, Sept 
lad —Hastnes Elec. Tr <o n» 102^ 1932 — 11,820 + 527 | 9t.] 4% CPreÍo ciue tect he ners 41-541 ,517 0 
eun ams Co. . (IZ 72 3 5.963 72 Do. 4 per Cent. Ist M t D 9 Mar, S2pt 
Horg Kong .. 2 24! 957 + 100 17 Ses ere 2502 3 | Mengosi ton cle irie soni DRE | —94 |4 5 0/ Jan, July 92) 
PES Cees esa . 26 $2822 -$1.2 13,562 + 540 523! D : ectric Supply Ord....... 31-3 Be baa y E. 
rage Dineen „247 $17 $1436 S 0; o. 44 per Cent. Cum. Pref i pril, Oct, +.) a: 
* Hull Corporation « 26, 2085 + 228 695 — $45,807 || St- | 4436, Do. 44 p2 IE ete 4p-4b | 417 3 Jan, July — € 
pe: eB Cea 26 3025 4 2596 — 35 ||| St. | 3i, . per Cent. Deb. Stock Ist Mort..| 98 —101 | 4 9 » July | 4% 
strict Council ... + 310 4 aj Do. 3$p2rCent.M 3 O| June, Dec, - e 
amet Dk uis. Lap. 20D M 11,40?) + 4 " o, | nt. Mort. Deb. Stock(red.) 82 —85 | 4 j 
er je cun ECT Sm 54 4 1,050 — 396 St HE on Nen CODO um Mort. Db.| 99 —102 | 4 à : m | 
at E IE of Thanet Cs "ccc 2 "s 6 413 + is 19 4 e "ET t. 6^, | Do. 21d M » t St. 52 —86 | 5 4 9 K | 
wt Jarrow Lus Lo sis » 25. 45) | 1.4590 — 168 5 26 | Ne: orto Deb, 2a. deca’ wena 93 --96 ,6 5 O0 ° 
ie ur ox ey Corporation =... » 18 140 H 13 nh 193) = PTT Pen azo: d piis id Supply 5 per Cent. non- ki | | 
üt oes District . » 18 X 2 m PH 109, i o| Do. 4k par Cent. Ist Mort. Deb....... 257581 | 2 5 0 Deb. Aug; 
lmrnock Corporati 98 + e 16 s | £95 | North Metro. Elec. Power Sup. 5 Morts.. 99 411 0, Jan, Jul 
dpe Kirkzald on » 26 l 1.50% + 41 10. 6/0 ; ro. Elec. Power Sup. 5 Morts..| 974—100: 4 19 a 
ant | caldy Corporation . 6 + 19 49 8 0 | Notting Hill E. L. Co. 6% N Eo ; 6 T | 
sue batarasnire Trams Co. : - mous 041 + 60 5! 4/0 | Oxford Electric Ord... . 2 on.Com.Pref.| 92-101 | 9 11 6 2 l 
S50 Lancashire United ........ , » 24, 1806 + 32l 16 2 A St. | 4°% | Do. 4% Deb. S O Sįi—6ł |514 O | March .... | 
[| DO a ege une 4 23! 1434 + ^93 5.933 + 3,663 5S 50 ! St. M em ei Sq T 87 —91 4 8 0 I ; 
fe - be CD E D 4 l6 22.350 + 2,190 si 3/6 | Do. 7per eed Mall Elec. Ord. ....... A! -—9 | 511 01 Feb. ` due | ; 
e cester Corporati LL DIS ui 8.159 D + 3 '5 P ce oe E 3ji?,: Do. 3 A S um pep I eme ei --7} 4 16 6 Feb. S 
Loser Corporation... c E QJ E QA NU SA ce iq E (4 0 6| Jam Jub 
(91 Liscoin Corporation ees» 26, 684 + 34 49 21007 T r e 4/44 South London Beene See a 2 i 4 0) Feb. . 4 
. b-verpool Cmte a e . i , 78 D b rd..... -3] |© 9 10 | April ..... 
sro Liverpool Dind es © an 49 12.283 Ea ''8)3 $16 | d " 10/3: EE MICE Stock (red. TM | 97 100.5 0 0 pul vU 3 
ie’ Llandudno ys sc 227 183334 + 9,533 1| 0/7: c.Lt.&Power 7° Ist Pref, 1 £ —1 5 18 ! . 
Cic saion ee Bay Ry, 26 cd + 9 Ww 26.854 + 1545 || Stu} 41? D 6 per Cert. 2nd Pref jolt | 3 6 k E Aug , > 
ps! ” : f ; 5c Ds ides Dh Stack (ea hoo. 7 "0 a 
gt Vie E. Ry. a. , A 121429 E jns ^ 8l 243 * Ps | 2 i. | Urban Bcc On. EE no ee ae April oc i 
pon ziga "etes n "T 4. , , E 2 bh i : DULCE AUR CR — vig ut T 
jours Le sett Corporation ee " 25 one T e [5 p + 3.670 st, i D. a e E ee of gi di 2 5.0 Abril o | ‘OR 2t 
UTOT van c te 132 : — 3,635 /11 | Waste Heat & Gas Els MD Ne —85 2 0 | April, 
! Manz tester Cor -poratíon ,,.. ” 21 187 x T 4 4618 — 3 5, 5/6 Westinsier Ele Suv Gsn.Stations..] l4—14& , 6 14 6 | May Py sis | S 
| Were iy Railway ..... EE. 22 , 125338. + 78) 4 64 Uu Log 15s $ 2/3 | Do. 44 per Cnt Cone Beek RNC A A 8: ee | 2 " 0 | Mar, Sept | Bil 8k 
iu etay EAE bU i 2,173 4 212 1? 383 ' m * . "ur" TOI | 9 Jan, July Sd 
e scita Dat. Railway: 18 — 202 + 53 16 rS eee ; | | 7 
une a A 1 - 
i te jolinan e e : 23 12 i E + i TEN m t » 497 Electric Railways and Tramways. 
ie UN NOD UAI f » 18 à 86012 -+ 326 16 131852 + 1298 I] .. | Bath El : P 4 
sn x pde Vra eade », 26 au d 2 lo — 48031 + 283 | 1! 0/6 Do. ee ia Qrd..c iie wa a April 
ifr Neuro -t (Mon.) opa... 25 4 553 + é 4 7 — 95 | St.| 4195! Do. 44 Ist d ume Pref. cic aes tt -# ea elja b ! | +e 
jer Neramptan eRe E is 5588. 5 189) + 63i] 9| 4l°o| B'ham Dist. P xD cie pre ag pinos ril, “Oct | 
ou: Tim Aston EH e. 25. 554 + '"s3 Og 1817 l 10| 4% | Bristol E OT *b.Stck rr 5 0 0| Jan,” tun ec 
^50 Yom Corporatio, v € 18 602 4 . = 93 4°% | Do. Cum Pref T DUARTE i 610 6! Feb, A . 
Pon Bice a a an ae he 9110 + 253 lf St} 4% | D rd M UE 71-7} !5 3 ML 
b poration. i 10. + 104 5 > S * ^. 4 per Cant. Dahs........ 102 -- 0 me nod 
en wW. ID 9.9) — t| .. | BritishElectricTraction69, Pf Ord.NonCm J --102 | 
: i TRAA Bl ie ui 23 7183 : T 2003. 5 271 ee) e “Da. Det Ord. Steere Ord. NonCm 81 —10} | 3 sa 6 pd aus. | E T 
a o a e a a a NT Cum Pref ININ ET MEM E 
P S ee bie » 26 2,003. — 4 2125 Ta 93 i Sc E D». 7 per Cont. Non Cum. Pref....... 35 xr , 6 18 O | Feb, Aug 85 | 83i 
i 1 Corporation ...... t» 18. 2055 + 374 16 232 —* 1317 [Sti 2i*,| Dx Spre ar Perpetual Debs........ 88 —? * QU 33} 32 
"rim Corporati » 23 810 + = ,012 + 5,213 4} o Do. p?r Cent. 2nd Deb. S 2 | 5 9 2 April Oct 89ł 
TT Oe » 23 93) A ae 3212 + 15 | St 359 Central London Ord eco cune 73 —77 |516 l0 | May, N 7 
| D ned Corporation ZIP » 18 ne m s i 2.31 + 84 ee | 4% Do. 4 ver Cent. EU See duke Bí m 44 8 Feb, Aug ; 83 got 
seta. sen e 28 | 1,392 + 439%] Do. op E —85 | 413 0 | 
s res c 123 8622 psa o s 7 219 | St 25.*. Do. Defered Stock. l 10 Lios |4 3 3| 0e. AE, ab 
ME NT EA „ 18 DLL CE " m s D>. 4 per Cent. Debs... lecce 89 —22 |210 2|Feb ..... ' 8 8i 
n F ae AMS ....., oa 27 | 22: 2 + 92? 15 33 125 + 69 |l sc M a City & South London Rly. Con. à] : s T 2 Jan. July 100} 994 
MEE cds CU RN > e 25 $1223 +$1,637 17 870 + | 4.726 | st | 555 Do. 5p2rCont. Pref. (1891).......... ' l09 — 1 6 | Feb, Aug | et -. 
n e Sais eae Sete © v is 722. — ‘118° 16 Nri T uod St! oe 5 (1895). oce ofer sw 102 TE 4 18 à Feb, Aug -- 
zi TERN ite fume LE 5 * ae l : o 3. 190 S A M A DUC ADMODUM AL tr F , i . S 
Sondern ul Ug $2 + i4, te | 18835 + 1873 S| 3e | (D> eR S TOi i79 P Eb Aug j igi | ; 
ae rs jt c8 3wc7e d d» ol a 1988 | Dublin United Trama per Cent Pret 2 MICI) | 414 O ree, Ae S s 
Qe. 3043 Med dia " 2 272. 2 1 en + 210 19 i cide District Trams Ord......... 84 —9 i ; le j Feb, Aug | : | zs 
Secum Phere a 2| foe as. E 343 — 518 ll g ana k Distdet elec Tramrb CB. | 2128 |. 2D 
UU Wanita el Uc u B 555 + 152 4 4941, + — 449) à Do. 4} Deb. Stock... amp oG Pi o Sq a oe 6 Mar, ion i 
(0 SY Orpxatiga loi » 18 1,187, + 223 z 12.915 + 2,394 "io .. | Imperial Tramways Ord.......... e 66,—71: | 6 6 0| April, Oct | : 
icm 4. 23! "160 4 , 16 | 1804 + 1,443 | gist D» 6 psr Cont, Pref. 25s | 8 —8 s [Me Sept | 
qo neat and static » 18 NOME: 493 + 4j5 D». 4} per Cont. Dobs...... eiie 9 --8 TI  |Mar, Sept 
vars oer eter 2 1817 agi EE E. 63) + 2/5 | Lof Thanet E. T. & Lt. PD BM 81 —33 |5 6 6| Jan, Jub | 
: 2 Corpacation Ut o£ 2 482 | + t 2691 + 25 4?s | D». 4 per Cent. Deb. Stock ref.. ,25—2E |415 0| Mar, 5 t ; 
“Stil Corporarigy 77777 » 25, 1,116 od 25 | 17 | 7,77 + 374 6/) | Lanarkshire Tramways. ... ...... ai... E —89 (9.00 pem July | . la 
: aT -lgton Corporati . | : + t 4,013 — 242 o Lancs Utd. Trams 5% Pri rli i:nDe et^ $—101 | 5 18 6 b, Au . oe 
We: ; Han prata. MZ" | ja ag! 4 a HG Enn Electric 4% Deb. Stock b.Stk. ue E A 3 O | Jan, july | SM pon 
? --Netuper-Mare, i » 24 2285 + 82 i . + ʻ0 9. 4 pr Cent. Pref. E 1123 | : 6 ve 94 24 
i ! 7 s sy iu Ea ratte 75 — à 94 
i Pe Co... ae aoe! pul ea gs joj, | Lgndon United Trams 5% Cum. Pref ag ee | 764 75i 
Wrta aun Corpn... » 18. 41 + 6l 16 8 93 Oe 4 ver Cont. Ist Mort. Dəb. Stock. . 63 —57 9 an, July | .. : 
y MO. neris : » 23 1023 + 8). 7,695 + 651 0775 |, Mersey Con. Ord. Stock. ee 4 —6 519 0] Jan, Juyi .. 
Eo * o» 18 235 : A , ^; tM*tropolitan Elec. Tramways Oud ul CUT x eb, Aug | ..| . 
: + 6 a : 
ie WR Trams » 18 121° = 3 id 1255 "E 5 0/3 | Da: 5 per Cont. Cun. CON ERU s 3 3 e | ue 
27 1,432 4 183 t 17 22 765 F 295 T 9 DX 5 4! ea! Ru Db. Stock. re ae ee 87 —21 4 I9 Feb, Aug *s ae 
17.232 + 1.520 Metropolitan Railway Sasali D! 17532 —51 3.3 J Feb 92}; 92 
di eb) Aug | S3 101 
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ELECTRICAL COMPANIES’ SHARE LIST. Continued. — ^ 


Price "RATE BUSINdSS f v Last Price RAT 
NAME. Wed.. |PERCENT. ee Week To | € Dive; NAME. Wed. | rer EET Divivenp 
April 30. | Yietpep. : Aprit 30, | O og» April 30 | YieLoeo JE. 
High- Low- oe 
Electric Railways «nd Trana o 0f Es. d. P EE | Telephones. £ s. d | 
or ee Rly. Surplus Lands Stocks.| 62 —64 | 4 511 Feb, Aug 63} 62 100 2$ ; | Amer. Telephn & Teleeh. Car. St....... 132 —134 518 Y 
D. | per Cent. Preference MPH .| 82 —84 | 4 3 3 Feb, Aug 83, Bf- | 493 D». n Trust $1,000 4 rer Cent. Bds. 92 —94 4 5 Q J ` 
o. 34 per Cent. " A" Preference....| 81 —83 '4 4 3 Feb, A 814 80 [.- ! 49. | Do. > Cons. Bonds 193 05 — an, July 
Do ah ect Conse DE okt A ug i S? ns. Bonds (o TUE ET l 107 314 9 
oe : rtible Pref..... | —82 4 50 Feb, Aug 82. 8l i. 5o: ABl Poctue e Tel S% Ist Mt. Db. Stk. 991-1014 418 6 M ^ 
. 34 per Cent. Debenture Stock.... 85 —87 4 0 6 Jan, July 8 853) 530 Chili Telephone... .. sees 7h —7h 5 6 4 PA, 

Do. diperCent "A" Deb.Stock,... B4 —86 4 1l 3 Jan. July 854 Bie, 5 Cuban Telephone 55, Ist Mt. Con. Bds... 954—974 5 2 6 August 
Metropolitan District Railway Ord..... 381 —39} oi Feb. Aug 40} 384] 1 O7: tMonte Videe Telephone Ord 1-1 5 6 4 f 
Do. 4} First Pref........L eese | 85 —87 . 5 3 6 Feb, Aug [| 106 tDo. 5nmrCent.Pre........... e icr 514 3 MD ES 

Do. Assented Ext. Pref. (Int. Guar. by l "|. 419, New York Telephone Co. 30 yr. Bnds.... 99} — 100] 4 9 6 Mayas Nov 

Und. Elec. Rlys. Co. of London. Ltd.) 75—77 411 0 Feb, Aug 76} LOZ "Orental ussu tau sad: esaecatecnuen dcs. a E 

Do. 3 per Cent. Consoltd. Rent-charge. 71 —73 4 2 0 Jan uly 1 0.7! Do. 6 per Cent. Cum Pref... A i—i 416 0 April, Oct 

Do. 4perCent Midland Rent-charge. 97 —99 4 1 0 Jam Jub . 4^, Do. 4perCent. Red. Deb. Stock. ..... 88 —9) 4 9 0 ju pu 

psc c 8:—85 413 0 Mar, Sep 85 4425 Telnh.Co of Exypt4l^, Db. Ste (red). 964—994 411 6 jan jue 

. 6 per Cent. Perp. Deb. Stock .... 138 —140 4 5 9 Jan, July 9 50 United River Plate Ord. 1 to 190.000... 71—1 530 July a 

Do. 4 per Cent. Ditto sc.cseisceeess 94-96 4 3 3 Jan. July 95} 5 26 Do. 5S per Cert. Cum. Pref SiS 490 uly oes 
Potteries Electric Traction Ord......... Á—4& 8 0 0 April Oct 44°, Do. 4] Dib. Bt Rid a S 102 —104 4 6 6 June. Dec 

Do. 5 per Cent. Cum, Pref........... yr 619 0 Feb. Aue  * D EE TETUER Hp m 
Po, A per Cent. Deb. Sici iol 84 —87 5 3 6 May. Nov... 

et. Elec. Trams & Lte. 6", Cm. Pref. H—4 7 80 D i i vestm 

Do. 4 per Cent. Deb. Stock.......... 65 — 914 0 jan, July l 5 329 | Elec. X nanna In pne P 4 
Undergd. Elec. Rys. Lon. Shares. ....... Ji—4l z . 45 4 10 2 Giobe Tele abe nds Tru: sale dis SANG eee eae 

Do. 44°, Bonds........-eccs eee cee 97 ---99 411 0 98: ilo 4 0 O e eg a & Trust acide. DUM eir ie piss 5 6 6 Sr.D:MrJ: 

Do. 6", Cm. In. Deb. Rd. St. ...... 109- Ill 5 B 1 Wil, auo Donec: coda nc C Puno L en t bb a OM 

Do. 6% In. bds with coup No. l1.... 91b--92} 3 4 10 June. Dec 93) 913 o Submarine Cables Trust (Cert.......... 124 —127 414 3 Apri Oct 
Medis ene c Trams, Ord..... 1—1 " March..... Es » l 

0. per Cent. Cum. Pref........... 3i -3 400 ; R i i 1 
Do. 44 per Cent. Ist Debs..........- ai 3 5 6 0 Jan July ot , Golonial and Foreign Electric 
Electric Manufacturing, &>. ! Railways, Tramways, &c. | 

Anchor Cable Co. 419; Deb. Stock...... 981—100] 4 9 6 T TT | j | 
Aron Electricity Meter Ord. a | i- 800 n . S 279 | Anglo-Arcentine 5°, Cum. Ist Pref...... | 48-Sh 419 O April Oct 

Do. 6% CUm. Prebes co vesvyeorts t (003-1 7 3 0 April, Oct. 9 2: | Do. 5I", Cam. 2^2 Pref..... 0.008. 4f -H 514 O0 Jan July 

Do. ist Mort. Con. Dbs........- Bb 512 0 2: tud sp Dos ctu Don SIRO occus dede iue 30-9291 4 6 6 Jue, Dx 
Automatic Telephone Mig.Co.6% Cm. Pf. — là—li 416 0 E e s. [S8 4o Do. 4i" Deb. Stock... sss. zo IDE dan z 
‘Babcock & Wilcox Ord....... «esse 3-3. "418 6. Abi. Ou 39 Gale feq SS he Otc aes kac ees dde c z 
tDo. Phe insu esseri iiia Gane puc de e ii dM: St. 5", | Auckland Elec, Trams. 5°, Deb. (red).. 101 —103 6417 O Jan. July 
British Insulated & Helsby Cables Ord... 7) -8 6 1 9 July, Feb 7l 5 40 Brisbane Elec “Trms. Invest. Ord....... Th-7i 5 4 6 May... 

Do. 6perCent. Pref..........eueeee. j—6 416 0 an; July Pe "n 5 2% Do. 5 per Cent. Cum. Pret... us cade 4i oO} 415 0 May, Nov 

Do. 43 per Cent. Ist Mort. Deb. (red.). 102 —-104 4 6 6 Jan. July i X St. 4l", Do. 4} rer Cent, Db. Prov. Certs. Son Sian 100 —103 4 7 6 ]a^. uly 

Do. 5*, Mort. Deb. Stock .......... 102 —104 416 2 T Do. nsn 8^ British Columbia El. Rly. Db. Ord..... 3! -B4 $19 5 My en 
British L. M. Ericsson Mig. Co. 69; Pf.. i-ll 5 6 6 lb " 7 St. 6", Do. (Pret. Ord. Stock i4uowneradanes 1134-116 5 3 0 May, Nev 
British Thoms'n-Houst'r 449, Ist Mt.Db. 96 —98 411 9 Mar, Sept... .. Pt, v». Do S% Cum. Pref. Per. Stack ...... 103 —106 414 3 Jan July 
British Westinghouse 10 per Cent. Pref... 1—1 e Feb, Aue # L| 4 45» Do. 4b per Cont. Ist Mort. Dos... .... 100 --103 4 7 6 April, O:t 

Do. 6 per Cent. Prior Lien. Dbs. tred.) 98 —101 519 1 " 0 0.. N00 46S D» Vancouver Power Dobs...... 00, 100 —102 4 8 O Jan, Juy 

Do. 4 per Cent. Mort. D2b. Stock.... 63 —67 3 0 6 Jan, July 66 m St. 4", D^. 4l". Perp. Con. Deke Ste rase 95 —97 4 7 6 s 
Brush Elec. Ene. Co. Prior Lien Dab. Stk. 73 —78 6 8 0 P .. [Be $0 Buenos Ayres Lacroze Trams Ist Mt. Db. 99 —101 5 1 0 Mar, Sit 

Do. 44°, Perp. Ist Dib. Stk,........ 38 —43 10 9 6 Mar. Sept... ., pt 6% Buenos Avres Port & City Tram. Ist 

Do. Perpetual 2nd Deb. Stock ...... 25 —23 1512 0 Jan. July... Deb. Stock «eese eee eee 92 —95 6 5 0 Feb. Aur 
Callender's Cable Con. Ord... .......... )1j—120 6 2 € Jan, July 12 5 50 fCalcutta Tramways (1 to 137.610)...... 51-6 516 8 Mar, Sort 

D». 5 per Gent. Cum. Pret... es 4;—St 417 ^ jan. July 526 Ds. 5 ner Cent. Oum. Praf i. esses 4H—5& 419 0 Jan. July 

Do. 4 per Cent. Ist Mort. Debs. tred.) 98 —101 4 9 O Nov, May t. 44°, Do. 44% Ist Dab. Stock (red.)...... 971—100 4 9 © Jan, July 
Castner-Kellner Alkali Cp............. 3i —4 419 8 ay, Nov 3, 3 | 10 Cape Electric Tram Shares «certes t —u 6 20 m 

Do. 4) per Cent. Ist Mort. Deb. (red.) 103 —105 4 5 0 Feb. Aug  .. || 5 13) City of Buenos Ayres TramsCo.(1900S88. 55-55 4 1 0 F.My, AN 
Consolidated Signal Co........ eese 4-4 13 6 0 April, Oct 2 St. 4% Do. 4 per Cent. Dob. Stace... ee. eee 95 99 4 09 June, Dee 

Do. 6 per Cent Pref..........ceen eee $ —-H 814 0 April, Oct =.  ..[9t 9^. 'Colombo Tr. & Lte. 5% Ist Mt. D5... 90-944 5 510 May. Nov 
Crompton & Co. (Nos. 1 to 85.000)...... iè Ses Jan. July ^ .. 9% Havana Elec. Ry. Con. Mt. 5% $1,000 50 : 

Do. 5 per Cent. Ist. Mort. Debs. tred) 55 —57 814 O Jan, July... ae year Coup. Bls..... see esse eee eee 97 —101 419 0 Feb. Aug 
Dick, Kerr & Co. Ord eec eco Ere ee f—fhk 6 0 0 oct ae (199 59. Hone Kone Tos C». 5 per Cent. Ist 

Do. 6psr Cent. Cum. Pref........... MC 7 80 Spt..... : E Motto: Dee cat ea aa e ih Eta 87 -—-91 510 0 June. Dex 

Do. 4} per Cant. Deb. Stock........ 92 —95 414 9 Jan. Jul  .. oe del v Kalkoorlis Elec. Trams, Sh..... 1.2.5. we Tai 3; m 
Edison & Swan United ("A" Sh.) (£3 pd.) ) -ìÌ 5 Feb, "Aug 22 O [St 5% D». t per Cont. "A" Db, Stock.... 83 88 514 O Jan July 
Dox (£5 Bada anaes haematite 1}—i} - Feb, Aug .. ae pot, 9. Do OperOont. “ B” Ditto.......... 25 35 811 O Jan, July 
Do. 4perCent. Mort. Deb. Stock (red.) 60 —64 6 5 O June, Dc 1 07, Lisbon Eisc. Trams. Ole arse came aase ble 4 7 3 Jury... 

Do. 5 per Cent. 2ad Deb. Stock. ..... 70—73 617 0 Mar, Sept i S 107:' D». 6 par Cent. Cum. Pref... ...L... 1—1i 416 0 Jan, Jul 
Electric Construction Co....... esee là—l& 514 O Juiy...... le .. St. Sto Do. SperCent. Reg. Mort. Debs...... 92 —9? 5 3 0 Jan Jub 

Do. 7 per Cent. Cum. Pref........... li-—2 70 0 Jan Juy .. ..[]h Qo Madras El-c, Trams. 5° Deb. Stock.. 103 —105 415 O0 Jan, July 

Do. 4 per Cent. Perp. Ist Mort Debs.. 781—814 418 O Jan. Jay  .. 11 [00 S'e Manaos Trams & Lt. Co. 59o Dobs....... 83 —91 $110 I 
General Electric 6° Cum. Pref......... 10 —10j 511 6 June, Dec .. 5% Manila Elec. Ry. $100? Gold Bonds.. 97 —109 5 0 O Feb Aug 

Do. 6per Cent. Ist Mort. Debs, nr 88 —3 6 9 0 Mar Spt .. ..[09 $I} Mexico Trams. Go. Come Stivcccsaaaacat 106 --'08 6 9 6 
Henley's Telegraph Works Ord......... 12411124 516 O Feb. Aug 12H 124)-- 5", | D». Gèn. Con. Ist Mrt. 5^, Gold Bds.. 921—911 5 6 0 

Do. 4} per Cent. Pref...........005 41—5 410 0 Feb, Aug 4j ..[109 6€", , Do. e", SO yr. Mort. Bis... eee 37)--931 6 0 7 

Do. 4perCent. Ist Mort. Deb. Stock... 101 —103 4 7 6 Mar, S:pt a in St. 4$% Montreal St. Ry. Sterling 4} per Cent, 

India Rubber Cut. Per., &c.. Works Ord. ll —12 6 7 1 Feb, Aug di lii Debs. (1922) (Nos. 601 to 2.000)... ... 98 —100,4 10 Ọ Feb. Aug 

Do. 5 per Cent. Cum Pref........... 9—10 500 " S0 0... Pt, 44% D» o do, (Nos 1 to 4600)... s... 99 —10] 4 2 0 " 

Do. 4perCent. Debs. (red.)....... | 92 —95 4 4 3 April, Oct ..  ..],! 97: Perth Elec. Trams Ord... oe... ee 1s li, 4 20 May... | 
Johnson & Phillips 5", Ist Mt. Debt. Stk. 75 —78 6 & 8 n 0 s... Pt, Sa | D» Ist Mi. D» Stock e.s... lt 105 —108 412 6 Jan July 
National Elec. Construction Co......... 0-1 " April...... i vU] 95 30. Rangoon Elec. Trams. & Supply C». 6% : : 
'Richardsons, Westgarth & Co., Ltd., od. b— $ a Nov .... - ee Cum a eee ees eee Si -5i 520 U 

Do. 6 per Cent. Cum. Pref........... t--i — i May, Nov c _, dst. 4o, Do. 4986 Ist Mort. Deb. Stk,........ 97 —99 4100 . 

Do. 41 per Cent. Perp. Deb. Stock.. 63 —66 616 0 Jan, July » .. 100 $1f | Rio Janeiro Tram. Lt. & P.Co......... ss 3.4 6 - 
Simplex Conduit 6 per Cent. Cum. Pref.. 4i —5 - Ss oe Sb: 9" Dx 39 yr. Gale Bade... ee cada va 1014 —1021 4 17 6 vd 
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warship upon which Mr. MaRcoxr conducted many of his 
most important early experiments. Reading Mr. MancoNr's 
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Mr. Mancowi submitted his promised statement, which | made. Bearing this in mind, the Committee has reached a 
proved to be of an interesting character. We are able to | conclusion which we think will be endorsed by the majority 
give, on a subsequent page, a lengthy excerpt of this evidence, | of those conversant with the subject and which will be 
which will be continued in our next issue. Reference may | thought generally to have much common sense behind it. 
be made to one or two points in Mr. Marconr's statement. | There is no question that the Marconi Company has placed 
which may be regarded as the first connected story of | itself in a very strong position, having established a Trans- 
his work in developing radio-telegraphy which has yet ! atlantic service which has been working for some time past 
appeared in print. We were all fairly familiar with the | under commercial conditions. Other companies have not 
difficulties and problems which have presented themselves | had such a system at work, and consequently lack this 
since the mid 90's, and with the work which preceded the | important experience. Under these circumstances it is 
invention in 1905 of the horizontal directional aerial, which | natural that the Committee should decide that the Marconi 
we think has for the first time been mentioned by Mr. | Company alone has demonstrated its capabilitv to carry 
Marconi as the turning point in his work on long-distance | through a scheme of Imperial Wireless Stations such as is 
radio-telegraphv. It would appear that what we may now | contemplated by the Government. This does not mean 
rgard as commercially possible long-distance working | that other companies are incapable of carrying through such 
dates from this epoch. Mr. Marconi’s story gathers in | work, but they have not been in a position to demonstrate 
interest as it proceeds, and we are sure our readers will, | their capability. Consequently it was in the nature of 
às we have always done, readily grant to him the fullest things that the Government should turn to the Marconi 
measure of appreciation and credit for the work he has Company, and in this respect the Committee have confirmed 


accomplished, the difficulties he has overcome, and the prob- | their choice. 
lems he has solved, alwavs by scientific methods and with an 
entire disregard to the labour involved. Incidentally, Mr. 
MARCONI gives honour and praise to those who have helped 
him in his work, and the public is undoubtedly deeply in- 
debted to the King or IrALY for the six months’ loan of the 


On the other hand, the view has been generally expressed, 
and we have ourselves voiced this opinion, that the Govern- 
ment were possibly unwise in binding themselves to con- 
tinue to work with the Marconi or any Company to the 
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extent contemplated in the agreement. The Committee 
have taken this view, and point out that the distinction 
between one radio system and another is by no means so 
great as it appears to he in the popular mind. It is mainly 
a question of difference in the generation of the oscillations 
used. That being so, it would be more reasonable, the 
Committee point out (and the Government have the right 
to do this), to select such apparatus as thev consider most 
efficient, and so bind themselves to no particular svstem. 
This, we believe, is the course followed by the American 
Government. For this reason the Committee further sug- 
gest the desirability of the Government acquiring a highly 
trained staff for testing new apparatus, some of the pro- 
posed stations being used experimentally for this purpose. 
We imagine that the effect of the report will be a modifi- 
cation of the policy of the Government, and that it will 
maintain a greater freedom of action than was originally 
contemplated. It is but justice to the Marconi Company 
to say that the report of the Committee places it in the 
premier position which its excellent work fully merits. 

| — 

Electricity Supply at Birmingham. 

THE extension to the Birmingham municipal area has 
been quickly followed bv a need for an extension to the 
electricitv supply facilities, owing to the increasing demand 
for this form of energy for all industrial and domestic pur- 
poses, A report from the Electric Supply Committee. 
which was adopted by the Council at their meeting on 
Tuesday last, points out that the existing stations at 
Summer-lane, Water-street and Aston Manor are now 
working at the limit of their capacitv, and it is therefore 
proposed to erect a new station at Nechells to deal with the 
increased demand. The ultimate capacity of this station 
is to be 100,000 kw., but at first an amount of plant equal 
to that of the present Summer-lane station (25,000 kw.) 
will be installed. From the report it appears that the 
work will be carried out on sound engineering lines with a 
careful eve on adequate provision for future developments. 
Turbo-generators will be emploved and three-phase current 
will be transmitted at 5,000 volts to Summer-lane and the 
sub-stations m the area. Ample siding accommodation 
and coal storage are available, and the only point. upon 
which criticism might be made is the provision of cooling 
towers for the circulating water. It must be remembered, 
however, that Birmingham is singularly badly off in. the 
matter of water supply, and that while the efHuent water 
from the filter beds of the Drainage Board will be available 
and will be utilised for condensing it will require artificial 
cooling. Station design has now become so standardised 
that we can look forward to little in the way of novelty in 
the new station, but interesting points are that short iron 
chimneys with the draught controlled bv motor-driven fans 
are to be used and special arrangements are to be made 
for removal of ash. The Birmingham district is such an 
excellent one for the development of electric power, posses- 
sing as it does everv kind of drive from a rolling mill to a 
pin-making machine, that we shall expect at no distant 
date to find that even this additional capacity will become 
insufficient for the demands of the area. 


Prof. Dussaud's ‘‘ Cold Light," 

A coop many comments have appeared recently in the 
daily Press in regard to a so-called cold light which has been 
discovered by Prot. C. FE. Dussaup, of Paris, and last 
Friday a demonstration of this light was given by Prof, 
Dvssavp in London. <A certain amount of literature on 
the subject was then distributed. Unfortunately, this is 
tinged with so much sensational matter of the daily Press 
type that it becomes difficult. to sift the ^" wheat from 
the chaff.” The method used by the inventor is to supply 
an ordinary tungsten filament lamp with a voltage much in 
excess of that for which it is normally intended. The 
excess voltage may varv according to requirements. and 
would as a limit be 150 per cent. That is to sav. an ordinary 
100-volt lamp would be run at 250 volts, but this pressure 
would be only applied. intermittently, the period. of rest 
amounting to two-thirds of each interval. By so doing a 
brilliant light is attained, and vet the filament, although 
intermittently at a high temperature, does not fail as it 
necessarily would if the pressure were kept on continuously, 
Bv having a group of three lamps, each supplied in turn. 
a practically uniform light is obtained. Also by using a 
short filament in a spiral form, a high candle-power can still 
be obtained, almost as a point source, which is an advan- 
tage for certain optical purposes, Unfortunately no con- 
vincing figures were given of efficiency. 


_——— 


To designate such light as cold light is somewhat mis- 
leading. Bv long usage we have come to associate this 
term with light of a phosphorescent character, such as 
that emitted bv the glow-worm and the firefly, and this 
light has long been the goaf of the scientific investigator. 
Prof. DUssaUD'S is a very different kind of light. So long 
as light is obtained by incandescence it cannot be cold. 
though the efficiency may be materially improved. by 
raining the temperature. As is well known, the efficiency 
of many electric Incandescent lamps is only of the order 
of | per cent. : that is to sav, only 1 per cent. of the energy 
imparted to the lamp is emitted as visible light. The tem- 
perature so far attained is limited bv the melting pomt 
of the filament. In the case of tungsten, the melting point 
has been variously estimated at from about 2.800°C. to 
3,000°C, 1f such a filament is run at 2,000 deg., the 
efficiency is about 3 per cent.. and if this were raised to, 
say, 2.500 deg., the efficiency would be doubled. This does 
not. of course, mean that the heat would be halved, although 
it would be reduced. A rough experiment is sufficient to 
show that a lamp run according to Prof. Dussaun’s method 
still emits a large proportion of heat, but the heat per 
candle-power is considerably less than when the lamp 
Is run under the ordinarv conditions. In fact, the heat 
radiated seems to be less than would be expected from 
theoretical considerations. It might be thought that the 
same effect would be obtained by using a lower pressure 
continuously, This, however. is not the case, and i5 due 
to the fact that the candle-power increases very much 
more rapidly than the applied pressure, and consequently 
there is a gain in efficiency. In anv case, however. it doe. 
not seem to'us that the method need be described m 


\\ 


> 


- 4A - = 


TENA 
nerfs 


EROE ce 
` 44 ally 


THE ELECTRICIAN, MAY 9, 1913. 165 


cookers has been reached. More important still, exact 
figures as to cost will be obtainable, and, even if as a result 
we find that electric cooking is as expensive and unreliable 
as some would have us believe, the experience so gained 
will still have been useful in giving us knowledge of how to 
make a fresh start. To prevent misunderstanding, we may 
say that we do not for a moment anticipate such terrible 
results, but on the contrary, look forward to a great de- 
velopment in the employment of electricity for cooking along 
| the present lines. The Brompton & Kensington Accessories 
Co. are to be congratulated on their enterprise, and we wish 


them every success. 


sensational terms. Light so obtained certainly requires 
considerably less electrical energy, but its use is distinctly 
limited, due to the short life of the lamps, and conse- 
quently inereased cost in that direction. In some ways, 
however. the method may be distinctlv useful. For ex- 
ample, in cinematograph work the lamp can be in circuit 
whilst the film is at rest and out of circuit whilst the film 
is moving. In projection apparatus, also, a more con- 
centrated form of light is thus obtainable, and therefore 
a better result is attained; moreover, the heat radiated 
is far less than that from an arc, which is a distinct advan- 
tage. The method might also be useful in certain cases 
where the weight or cost of the usual source of energy must 
be brought to the irreducible minimum. We do not think, 
however, that the innovation is one of a revolutionary kind. 
— 

The “B. & K.” Electric Restaurant. 

Ir is not often that our connection with electrical engi- 
neering gives us an opportunity of referring to the gentler 
sex, so that when such an opportunity does arise we are, 
perhaps, more eager to seize it than might otherwise be the 
case. We therefore ask all readers of THE ELECTRICIAN to 
call the attention of their lady friends to the new electric 
restaurant of the Brompton & Kensington Accessories Co., 
which is now open near Earl’s Court Station. On another 
page of this issue will be found a full description of the 
equipment of this restaurant, and we need only add that 
one of the principal reasons for the establishment of the 
enterprise is a determination on the part of the company to 
convince people generally, and more especially ladies (seeing 
that they are most affected by tiresome ranges, unburnable 
coal, explosive gas and recalcitrant servants), that electric 
cooking, if not a universal cure for domestic ills, is certainly 
worth consideration. We have no doubt that the company 
will succeed in the work thev have set out to accomplish. 
The public are already mildly interested in electric cooking. 
and were it not for the idea (which has been sedulouslv 
fostered) that this method is abnormally expensive would 
welcome it for its convenience, cleanliness, Coolness, lack of 
smell and ease of operation, making it capable of employ- 
ment in kitchen, dining-room or bedroom. We feel sure 
our readers will have no difficulty in inducing their lady 
friends to visit the restaurant. Having got thus far, these 
same ladies will be charmed not only by the excellence of 
the electrical equipment, but by the attention which has 
been paid to details of a general domestic character. As a 
result they will go away more than ever biassed in favour 
of electric cooking. They will talk it over with their friends 


and—well, the rest will follow. 


We have said that the attraction of the public by this 
restaurant is of the highest importance, but of no less im- 
portance are the arrangements that have been made to 
d's:over exactly what can be done by electric cooking, and 
for exactly how much it can be done. The heavy work 
which such a restaurant must impose on the apparatus will 


The Royal Society Soirée. 

Tug exhibits at the soirée of the Royal Society last 
Wednesday evening were more lacking in interest than is 
usually the case; but this is not surprising, for the past 
winter has shown a notable dearth in the output of physical 
Papers, both in quality and quantity. This fact was re- 
flected in the exhibits at the Roval Society. Of these, the 
most interesting from the electrical point of view was the 
apparatus shown by Prof. J. T. Morris for measuring wind 
velocity. This has been already described in our columns ; 
but without actually seeing the apparatus we doubt if 
anyone would appreciate its extreme sensibility. Prof. 
L. R. WiLBERFORCE showed some verv prettv experiments 
on water ripples produced by vibrations from an electro- 
magnet and thrown upon a screen through a stroboscopic 
disc. The latter was driven by a “ phonic wheel ” (which 
is a scientific term for an elementary synchronous motor 
actuated by the current of the electromagnet), and a steady 
motion is ensured by driving through fluid friction. The 
Underfeed Stoker Co. showed a neat little instrument for 
the rapid determination of CO, in gases. This is effected by 
passing a sample of the gas over caustic soda and noting 
the temperature rise. The soda is contained in capsules 
which fit into the tubular bulb of a thermometer, the per- 
centage of CO, being read directly on the latter. The 
apparatus resembles a short svringe. Among the exhibits 
of the Cambridge Scientifie Instrument Co. was a small 


apparatus due to Prof. J. Jory, F.R.S., for the rapid 


chemical examination of minerals. A small quantity of 


the powdered mineral is placed on a platinum ribbon which 
is heated electrically. The current, which is noted on an 
ammeter, is gradually increased, and the temperature (or 
current) is noted whenever a portion of the mineral is 
sublimed on to a watch glass above. Knowing the tem- 
peratures at which this takes place for various bodies, an 
approximate qualitative or quantitative examination can 
be made very quickly. Other exhibits of interest were the 
convection radiometer .by Mr. F. W. JORDAN, and the 
Sperry gyro compass, which is largely used in the United 


States. 
———— — Nui D 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Latakia—Palura ............... May 26, 1910 


soon : | i Scalamova—-Samos .........--- April 21, 1912 — 

n show up any weaknesses that may be present and will M D d ann 7" Abi 21 1912 = 

enable them to be removed. Similarly, improvements 1n Bessika—Tenedos —..........- April, 1912 er 

the design will come to light as the result of experience, for Mui iT. d i TU » — 
Seattle —Sitka .................--. April 24, 1915... May 6, 1913 


we are not yet convinced that finality in the design of 
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Engineering Laboratory at Oxford.—A decree was intro- 
duccd in Convocation on Tuesday authorising the Curators of 
the University Chest to receive from the trustees of the Oxford 
University Endowment Fund the sum of £6,000 for the engi- 
neering laboratory, to be epplicd when the site at the junction 
of Banbury-road and Parks-road has been legally secured to the 
University. 


Canadian Government and Universal Radio Co.—It was 
announced in the Canadian Parlament on Monday that 
arrangements had been made with the Universal Radio Co. 
(Poulsen system) for the establishment of a radio telegraph 
service between Great Britain and Canada. It is hoped by 
the Canadian Government that this service will obviate the 
laving of the threatened cable. . We understand that a station 
for this purpose is to he erected on this side the Atlantic at 
Ballvbunnion in Ireland, and that the station will be at work 
before the end of the year. The speed of transmission is to 
be 400 letters a minute, and the charge for ordinary messages 
will, it 1s stated, be 4d. per word. "There will be no deferred 
rate, Code and Press messages are to be accepted at 8d. and 
1d. a word respectively. 

Electric Mining Regulations. —In January last the Home 
Office issued draft general regulations for mines under the Coal 
Mines Act, 1911. These regulations were divided into seven 
parts, part 3 of which embodied the existing special rules on the 
subject of the installation and use of electricity with such 
drafting alterations as were necessary for their transformation 
into general regulations under the Act. Objections to the 
general regulations were to be submitted in writing to the 
Secretary of State before March 1 last. and the full text of the 
objections has now been published. It is probable that there 
will be a public inquiry into the objections bv a referee to be 
appointed by the Home Office. There are 14 mining and 
colliery associations (including the Mining Association and the 
Miners’ Federation of Great Britain), which have lodged 
objections. There is practically no opposition to the electrical 
rules, but certain amendments are proposed in regard to the use 
of electric lamps (other than locked safety lamps), telephones, 
signalling apparatus. &c. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. C. D. MeCourt' s article on the ** Bonecourt Process of Surface 
Combustion " is concluded (p. 171). 

The Advisory Scientific Committee on Radio-Telegraphy has 
issued its report (p. 169). 

We give an account of the new electric restaurant opened by the 
Brompton & Kensington Accessories Co, in Kensington (p. 173). 

An account is given of the discussion on Mr. A. P. Trotter's 
Paper '' Standard Clauses for Inclusion in a Specification of Street 
Lighting " (p. 177). 

Our Leading Article also deals with this subject (p. 180). 

Companies’ Meetings and Re ports. — Meetings of the City of Santos 
Improvements Co.. Cuba Submarine Telegraph Co., Derbyshire & 
Notts Electric Power Co.. Great Northern Telegraph Co., National 
Telephone Co., and West India & Panama Telegraph Co. are reported 
(pp. 199-201). 

Amongst the directors’ reports abstracted are those of the Anglo- 
Portuguese Telephone Co.. Calcutta Electric Supply Corpn., Craig- 
park Electric Cable Co.. Kidderminster & District Electric Lighting 
& Traction Co., La Plata Electric Tramways Co.. Lisbon Electric 
Tramways Co., Paraguay Central Railway Co., Singapore Electric 
Tramways, Submarine Cables Trust. Trowbridge Electric Supply Co.. 
Vera Cruz Electric Light .Power & Traction Co. and West London & 
Provincial Electric Supply Co. (pp. 200-202). 


OBITUARY. 


JoHN TRoTTER.—We regret to record the death, which occurred 
on the 25th ult., of Mr. John Trotter, of Brickendon Grange, Hert- 
fordshire, chairman of Crompton & Co. (Ltd.) Mr. Trotter was 59 
years of age. 
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PERSONAL. 


THE ELECTRICIAN knows no politics, and only on rare occasions 
refers to political matters. Yet many of our readers will b» in. 
terested in the two bve-elections now pending. In the Newmarket 
division of Cambridgeshire the Unionist candidate is Mr. J. C 
Denison-Pender, L.C.C.. a director of the Eastern, Eastern & South 
African and West African Telegraph Companies. In the Knutsford 
division of Cheshire the Unionist candidate is Mr. G. C. Hamilton, 
joint managing director and manager of the Manchester branch of 
Messrs. Drake & Gorham (Ltd.) We hope both gentlemen may 
be successful. for thev will. we believe. not only be useful repre- 
sentatives of their respective constituencies, but will beneficially 
increase the representation of the electrical side of the country's 
industry. There has been in the past occasion to complain of the lack 
of sympathy shown by Parliament towards electrica] legislation, and 
any addition to the strength of the engineering element in the House 
of Commons must be welcome to the electrical engineering profession. 

The many friends of Mr. L. M. Waterhouse. managing director of 
Simplex Conduits (Ltd.). will regret tolearn of the death of his wife, 
which occurred on Wednesday afternoon. Mrs. Waterhouse. who 
had been ill for some time. succumbed to the effects of a chill which 
she caught early in the week. 

It is officially announced that Mr. J. H. Cardew, Electrical Engineer, 
Oudh and Rohilkhand Railway, is permanently transferred to the 
North-Western (India) Railway as electrical engineer of that line. 
He will continue in charge of the electrical department of the Oudh 
and Rohilkhand Railway. in addition to his new duties, until further 
orders. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited by Bristol Corporation for the position 
of engineering representative for power business in the sales depart- 
ment of the electricity undertaking. Commencing salary £160 per 
annum. Applications to the engineer and general manager. Mr. H. 
Faraday Proctor, M.LC.E., by Monday, I9th inst... Nee advertisement. 


Applications are invited for the post of head of the electrical engi- 
neering department of the Birmingham Municipal Technical School. 
Commencing salary £300 per annum, Particulars from the secretary 
(Mr. Geo, Mellor), Suffolk-street, Birmingham. and applications by 
Mav 3l. 

Applications are invited for the post of lecturer in mathematics 
at the University of Hong Kong. Salary £400 per annum and 
quarters, or £100 house allowance. Five years’ agreement. and 
the work will be chiefly with the students of the engineering faculty. 
Applications are also invited for the post of lecturer in strength of 
materials. Commencing salary £350 per annum with quarters, or 
£100 house a'lowance. Five years’ agreement. Applications to 
the Dean of the Faculty of Engineering, Mr. C. A. M. Smith, M.Sc.. 
M.L Mech. E., care of British Engineers’ Association, Caxton House. 
Westminster, 5. W., by May 20. 

Designers of d.c. motors and generators and of a.c. motors are 
required by advertisers, 

The Senate of the University of London invite applications for the 
post of professor of civil and mechanical engineering at the East 
London College. Salary £600 a year. Particulars from the Aca- 
demie Registrar, University of London, South Kensington, S.W. 
Applications by first post May 19. 

The Council of Liverpool University invite applications for the 
Brunner Chair of Physical Chemistry. Stipend not less than £600 
per annum. Applications by May 24 to the Registrar, from whom 
further particulars may be obtained. | 

A superintendent is required for the L.C.C. tramways central car 
repair depot. London. S.E. Salary £300 a year. Applications by 
ll a.m. May 23. 


Mr. H. H. Couzens (late chief engineer and manager of the Hamp- 
stead electricity supply undertaking) has been appointed genera 
manager of the Toronto hydro-electric system. 


On Wednesday Leeds City Council confirmed the appointment of 
Mr. Chas. N. Hefford. M.Sc., as manager of the electricity depart- 
ment at a commencing salary of £600 per annum, Mr. W. T. Green 
was also appointed assistant manager of the department at a salary 
of £450 per annum. 

Southport Tramways Committee have elected Mr. B. Andrews 
for the position of manager of the Southport tramways at a salary 
of £200 per annum, There were 106 applicants, and Mr. Andress 
was chosen from a short list of five. Mr. Andrews was formerly 
manager of Southend Corporation tramways, and manager to the 
Malta Tramways Co. for three vears. but latter! y he has been engaged 
with a firm of engineers in Otley. 
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The following gentlemen were unanimously elected as officers for the 


- — - - 


An English cable estimating clerk is required for the export de- 
partment of a large electrical engineering tirm in Berlin. See adver- 


tisement. 


Nelson Electrical and Tramways Committee have promoted 
Mr. G. F. Naylor to be chief electrical engineer and tramways 


manager, in succession to the late Mr. Dacre Helme. 


Lieut. B. E. 8mythies. R.E., has been appointed as an instructor 
(vice Capt. F. R. Holt-White. R.E.) in the Military Schools of 


Electric Lighting. 


Mr. W. E. Bradshaw, of the Charing Cross, West End and City 
Electric Supply Co., has been appointed mains superintendent at 


Islington (London), in succession to Mr. T. A. G. Margary. 


On Tuesday Watford Council appointed Mr. C. E. D. Greenhalgh. 
A.M.L. E. E. (resident electrical engineer. County Asylum, Rainhill, 
Liverpool) to the position of chief assistant electrical engineer to 


the Council. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers — ( Paris Meeting).—The following 


Papers will be read at the joint meeting of this Institution and the 
Société Internationale des Electriciens at Paris on May 21st to 24th: 
“ High Tension Continuous-current Traction," by Mr. M. Gratz- 
muller; '* Single-phase Traction," by Mr. M. Latour; ** The Electri- 
fication Schemes of the Chemin de Fer du Midi," ; by Mr. M. Jullian ; 
“ The Electrification of the Paris Suburban Lines of the State Rail- 
way," by Mr. A. N. Mazen; “ Railway Electrification Problems in 
the United States." by Mr. H. Parodi ; '* Petrol- Electric Trains." by 
Mr. J. B. Damoiseau ; ' Long Distance Transmission of Electric 
Energy (Continuous Current), by Mr. J. S. Hightield ; '' Long 
Distance Transmission of Electric Energy (Three-phase Current)." 
by Mr. M. Ieblanc and “ Automatic Telephony: Application of 
Mechanical Devices to the Assistance of Manual Operating in 
Telephone Exchange;," by Mr. W. Slingo. 

Newcastle Section of the Institution of Electrical Engineers.— The 
Committee of the above section have nominated the following officers 
and committee for the ensuing session, 1913-14: Chairman. Mr. C. 
Vernier; Vice-chairmen. Messrs. P. V. Hunter and J. H. Holmes ; 
Past Chairmen: Messrs. C. Faraday Proctor. C. S. Vesey Brown. 
W. C. Mountain: Committee. Messrs. W. McLellan, R. P. Sloan. C. 
Turnbull. G. Stoney. A. H. Marshall and J. R. Andrews. Prof. W. 
Thornton, Messrs. J. R. M. Elliott. A. P. Pyne. G. L. Drury, J. A. 
Anderson, C. H. Davidson, E. Fawssett and Prof. H. Stroud ; Hon. 
Treasurer. Mr. W. A. Clatworthy; Hon. Secretary. Mr. H. W. Clothier : 
Asastan! Hon. Secretary. Mr. W. G. Guns 3° Hon. Auditors. Mr. H. L. 


Riselev and Mr. F. O. Hunt, 

Institution of Civil Engineers.—At the annual general meeting of 
this Institution, held on Tue day, April 29. the result of the ballot for 
the election of officers wes declared as follows : President —Mr. A. G. 
Lyster; Vice-Presidents—Messrs. B. H. Blyth, J. Strain, G. R. Jebb, 
A. Ross; Other Members of Council—Messrs. J. A. F. Aspinoll. J. A. 
Brodie. W. B. Brvan, Col. R. E. B. Crompton, C. B.. Mr. J. M. Dobson. 
Sir H. F. Donaldson, K.C.B., E. B. Ellington, W. H. Ellis. 
W. Ferguson, Sir M. Fitzmaurice, C. M.G., Sir J. P. Griffith. Dr. C. A. 
Harrison, Mr. W. Hunter, Mr. H. E. Jones, Sir T. Matthews. Dr. 
W. H. Maw, Messrs. C. H. Morgan. B. Mott. A. M. Tippett, Sir P. 
Watts. K.C.B., F.R.S., Messrs. W. B. Worthington. D. Clerk, F.R.S.. 
R. S. Highet, Dr. E. Hopkinson. Messrs. F. Palmer. C.I.E., and 
H. N. Ruttan. This Council will take office on the first Tuesday in 


November, 1913. 

Royal Society.—Among the Papers read at the meeting of this 
Society yesterday was one on “ The Various Inclinations of the Elec- 
trical Axis of the Human Heart.” by Mr. A. D. Waller. F.R.S. 


Royal Institution. —The annua! meeting of this Institution was held 


on Thursday, Mey Ist, Sir James Crichton- Browne, treasurer and 


vice-president, in the chair. The annual report of the Committee 


of Visitors for the year 1912, testifving to the continued prosperity 
and efficient manegement of the Institution, was read and adopted. 


ensuing veer: President—the Duke of Northumberland ; T'reasurer— 
Sir J. Crichton-Browne, F.R.S.; Secretary —Mr.. Alex. Siemens ; 
Manayers—Dr. H. E. Armstrong. F.R.S.. the Roght Hon. A. J. 
Balfour, F.R.S.. the Right Hon. Lord Biyih, Mr. J. H. Balfour 
Browne, Dr. H. T. Brown. the Right Hon. Nr E. Cassel, Sir W. 
Crookes, F.R.S., Dr. Done!d W. €. Hood. Sir J. Jeckson, Sir A. 
Mackenzie, Sir A. Mond, Bert., Mr. E. Pollock, Mr. E. B. Poulton, 
the Right Hon. Sir J. Stirling, and Mr. A. A. Campbell Swinton ; 
Visitors-—Mr. D. Clerk. F.R.S.. Mr. A. Goschen, Dr. W. J. Gow, Mr. 
R. K. Grey, Mr. W. A. T. Hallowes. Dr. A. C. Hill. Messrs. J. Y. 
Johnson, G. L. Johnston, H. R. Kempe, A. H. Savage Landor, C. E. 
Melchers, C, E. S. Phillips, Dr. W. N. Shaw, H. Swithinbonk and 


A.J. Walter, ` 
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The president has nominated the following gentlemen ?. vice- 


presidents for the ensuing vear: Dr, H. E. Armstrong. F.R.S.. the 
Right Hon. A. J. Balfour, F.R.S., Mr. J. H. Balfour Browne, Sir W. 
Crookes, F.R.S., Dr. Donald W. C. Hood, the Right Hon. Sir J. 
Stirling, Sir J. Criehton- Browne, F.R.S. (Treasurer). and Mr. Alex. 


Siemens (Secretary). 

Faraday House. —The Right Hon. Lord Castletown, K.P.. C.M.G.. 
Chancellor of the Royal University of Ireland, has been appointed 
chairman of the governors of Faraday House Electrical Training 


College, in succession to the late Earl of Crawford, K.T., F. R.5. 


Proposed Australian Institute of Electrical Engineers.— At the 
recent. annual meeting of the Victorian Institute of Electrical 
Engineers. Mr. J. H. T. Brearley. the retiring president. said he had 
recently been in Sydney. and had been authorised to discuss with 
the members of the Institute of Electrical Engineers of New South 
Wales amalgamation with that body. 

Mr. Brearley said that there had been considerable differences of 
opinion among the Sydney engineers on the subject. and there had been 
strong opposition to the proposal, but there was now a large section of 
the New South Wales Association desirous of bringing about amal- 
gamation and the formation of an Australian. Institute. He learned 
that in the event of the Victorians preparing once more a definite detailed 
proposal there was every probability of its being adopted. The mem- 
bership of the Victorian Institute was now 165. Mr. W.J. Newbigin 
was elected president for 1913; Prof. Payne and Mr. W.H. Alabaster 
were appointed vice-presidents; Mr. A. E. Pepper was chosen as hon. 
treasurer, and Messrs. Noel Murray, H. R. Harper, B. Wood, E. B. 
Brown and G. B. Lincolne were elected members of the council. 

s“ Point Fives." —We are asked to make it quite clear that any 
persons interested in pushing the use of electricity. whether manu- 
facturers, technical men or laymen, will be welcomed at the meeting 
of this society, which will be held in London during the I.M. E.A. 
convention week. In order that the committee may make arrange- 
ments for the place of meeting it is necessary that all who propose to 
attend should let Mr. A. H. Seabrook know not later than May 22nd. 

Electrical Trades Benevolent Institution.—Mr. F. B. O. Hawes 
writes, under date May Ist :— 

I would remind vou that at the annual festival dinner Mr. E. G. Byny 
made an otfer to give £100 to this Institution if nine other persons or firms 
would do the same. The £100 which Mr. G. Sutton had already viven 
was to be counted as one of the nine and Mr. Hugo Hirst (through Mr. 
Sutton) promised another £100. Since then Mr. Garcke has promised 
another £100, making in all £400 promised out of the thousand. 

Would vou be so good as to insert a short statement to this effect, 
asking vour readers, whether persons or firms, if they will let me add their 


"ames to the list. 
l mav add that the offer was to remain open for three months from 


April 16th. 
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ARRANGEMENTS FOR THE WEEK. 


SATURDAY, May 10th. 
ROYAL [NsTITUTION. 


3pm. Meeting at the Roval Institution, Albemarle-street, London, 
W. Lecture on " Humphrey. Internal Combustion Pumps," 


by Mr. H. A. Humphrey. Lecture I. 
FRIDAY, May 16th. 
PHYSICAL SOCIETY. 


S p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington, London, S.W. Agenda: " Some 
Experiments to detect B-ravs from Radium A," by Drs. W. 
Makower and S. Russ, and “ On Dust Figures," by Dr. J. 
Robinson. 
JUNIOR [INSTITUTION OF ENGINEERS. 

Meeting at 39, Victoria-street, London, S.W. Paper on 
“ Electrical Propulsion of Ships," by Mr. W. P. Durtnall. 


SATURDAY, May 17th. 
Roya INSTITUTION. 
Meeting at the Roval Institution, Albemarle-street, London, 


39 


3 p.m. 
W. Lecture on “ Humphrey Internal Combustion Pumps, 


by Mr. H. A. Humphrey. Lecture Il. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut.-Col. H. M. Lear. 
The following orders have been issued for the current week :— 
Monday, May 12th, 1913. —Headquarters will be closed. 


Tuesday. T 13t h. ” 9 99 a9 : 
Wednesday, May 14th 1913.—All companies’ annual course of musketry 


at Purfleet rifle ranges. Railway tickets will be sent to those notifying 
headquarters of their intention to attend. i 


Thursday, May 15th. 1913, © C” Company.— Infantry drill. 7 p.m. to 


Technical] instruction for all members on the 6th rate and for 


9 p.m. 
Musketry instruction 


all candidates for higher rating, 7 p.m. to 9 p.m. 
9 p.m. to 10 p.m. 
Friday., Mav 16th. 19013, “ D " Company.—Ditto. 


Naturdav. Mav D 7th, 1913.— Annual inusketry as for Wednesday, May 


I4th.. Headquarters will be opened for regimental business from 10 a.m. 
till 12 noon. 
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ON A NEW FORM OF ELECTRICALLY-DRIVEN TWO- 
HIGH CONTINUOUS-RUNNING REVERSING MILL.* 


BY A. LAM BERTON, 


Speaking generally, where steel works are associated with blast 
furnaces, and perhaps also coking ovens, and an abundant supply 
of surplus gas is available for producing electric current at a low cost, 
electrical driving of such mills is clearly indicated ; and the question 
before the engineer then becomes one of the economica! design of 
such plant, both as regards first cost of installation and economica! 
performance. The greatest difficulty is met with in dealing with 
reversing mills of the two-h'gh type, where the rolls have to be 
reversed at each pass, and when these mills are of large size the 
electrical plant is extremely costly. the reversing mill motors neces- 
sary being from 10,000 B.H.P. to 15,000 B.H.P., due to their having 
to start from rest under full load at exch reversal. "The high initial 
cost seems to militate against the general adoption of the Hgner 
system in th's country. as British steel makers seem very. slow to 
adopt it ; end it is noteworthy that two of the most recently erected 
steel works in this country, in both of which blast furnaces and coke 
ovens exist, and an ample supply of free gas is thereby available, 
although using electricitv for every possible purpose, have not 
adopted it for driving their reversing mills, which seems to indicate 
that the high initia! cost and other considerations have made it 
clear that this was not in these cases the most economica! when all 
the conditions were fully considered. 

All engineers may be said to be in agreement thet where rolling 
mills can be driven by a constant-running motor associated with a 
heavy flywheel to take the peak loads of rolling, electrical driving 
is to be preferred, provided, of course, that the cost of current be 
low enough. Look for a moment at some of the main considerations 
that arise in connection with the adoption of electricity for driving 
bar, rai] and section rolling mills. For sma!] mills rolling light 
sections and bers, which can be fed to the mills by hand, the three- 
high continuous-running mil) is practically universally adopted, and 
in such cases the driving of these mills by a continuous-running 
electric motor leaves nothing to be desired. For larger m'lls rolling 
bars and sections of heavier tvpe which cannot be fed by hand, and 
where live roller feeding tables and mechanical manipulators are 
therefore necessary, the three-h'gh tvpe of mill is not so popular in 
this country, although it must be admitted that on the Continent 
and in America this type of mill is quite commonly used even for 
heavy sections. The main objections, however, are the complicated 
live roller tables, which require to rise and fall at each pass, and the 
increased difficulty of manipulating the bars on these rising and 
falling tables. There is also the further difficulty of the exact 
setting of three rolls to give accurate sections, together with the 
multiplication of the guides and guards required in this system. 
Tnese considerations hive caused steel makers in this country to 
preter the two-h'gh type of reversing mill for such heavy bora and 
sections, even although the driving of such mills by revers ng steam 
engines is less economical. This being so, it occurred to the author 
thet if two-h'gh section rolling mills could be designed so as to be 
capable of being driven by a continuous-running electric motor, and 
at the same time give the necessary reversals to the bar at each pass, 
this would go a long way to meet the difficulties referred to, as the 
ease of setting the rolls in the two-high mill, and the simplicity of 
the roller tables being fixed instead of moving, would be conserved. 
and the large and very costly reversing motor rendered unnecessary. 
Tne following is a short description of the method by whica this is 
accomplished :— . 

The root idea of the new system is that if, in a mill with two rolls. 
arrangements can be made to make the bottom roll the top roll, and 
vice versa, then at each reversa! of the position of these rolls there 
will be a pass in the opposite direction. If, then. a pair of rolls be 
mounted in circular gables, which are free to rotate in fixed frames 
or housings, this will afford a continuous-running two-high mill, 
which. gives reversals at each pass on the gables being rotated 
through an angle of .180 deg.—half a revolution. 

The two rolls are mounted in the usua! form of chocks contained 
in circular gables, which gables are free to rotate in fixed frames or 
housings. In order to make the turning of the gables easy, these 
are carried on broad revolving anti-friction rollers placed imme- 
diately under the gab'es and carrying the weight of same. These 
anti-friction rollers have part of their breadth formed into a spur 
pinion which gears with corresponding teeth in the rotating gab'es. 
By means of a hydraulically operated rack gearing into a pinion on 
the bottom roller shaft the rotation of the gab!es is quickly effected, 
the time taken being only three to five seconds, and the stroke of 


* Abstract of a Paper read before the Iron and Steel Institute. 


1 


the hydraulic rams is just sufficient to bring the rolls to their exact 
position at each reversal. To provide for the alternate change in 
the position of the top and bottom roll, the driving spindles con- 
veving the power from the mill pinions to the rolls are conveniently 
arranged, and the weight of these spindles is borne up in their centre 
bv a balanced carrying gear. the weight of the descending spindle 
balancing that of the ascending spindle at each reversal. The mill 
pinions are placed side by side, and not superposed, as is usual. as 


this side-by-side arrangement reduces the angle on the spindles: 


during reversals. With regard to the motor, driving gear and 
flv wheel, these are so well understood as to require no description, 
except to observe that bv the employment of a high-speed cone 
tinuous-running motor the size and cost of such motor is reduced 
to à minimum; and, as the flvwhoe! takes the peaks of the rolling 
loads, the highest economy in operation results. 

An interesting point to observe is that in rolling ra']s and sections 
in the ordinary type of two-high mill it is necessary to turn the bar 
upside down to prevent the formation of fins, but this is entirely 
obviated in this new design of m ll. because the rolls take alternately 
top and bottom position, and finning is thereby corrected, so that 
the turning of the bar upside dowa is rendered unnecessary, and the 
operations of rolling simplitied. 

Mills equipped on this svstem would be of the continuous-running 
reversing type, the rolls having fixed drafts, so that there is no 
screwing-down gear required. The live roller tables are all fixed 
tables of the simplest form, and the manipulation of the ingots at the 
cogging mill, the blooms at the rougning mill. and the rails at the 
finishing m'll is of the simplest character. High-speed continuous- 
running electric motors with suitable flywheels are used to drive each 
of these m']ls, and these motors are all of most reliab'e type and 
highest efficiency. The first mill of this new type is now in course 
of construction, and will be put to work in a large steelworks in 
England in the early summer, when the results in every-day opera- 
tion will be available. 
blem of the economical rolling of steel products, which, although it 
concerns the engineer less then the one just considered. is of the 
utmost importance to the steelworks owner. and cannot therefore 
be overlooked. It is well known that to obtain the highest economy 
from any rolling plant, the maximum capacity of such plant must be 
realised, for, if. say in a plant of 5,000 tons capacity per week. only 
an average of 3,000 tons is actually obtained, the cost per ton of 
production on th's reduced quantity would be much h'gher than 
would have been the case had the max mum output been secured ; 
and it is to be feared that this condition of things is a!l too charac- 
teristic of the rolling mills in this country. Let us look at some of 
the causes which go to explain this shortage in output. First, and 
probib!y the greatest, are the constant fluctuations in trade, in 
sympathy with which the dem ind rises and falls; and, secondly, the 
fact that the total capacity of existing piants in this country is now 
much greater thin the average demand for their products, with the 
result thet the total quantity of the work placed is split up into 
numerous sm v!l orders, that rarely ever afford an opportunity for a 
lengthened run on the sam? section, by which alone & m:ximum 
output is possible. 
for the different sections required, ineurring large expense and very 
great loss of time. 


Under such conditions as these the output capacity of mills cannot 
possibly be even approximately reached, and the cost of produetion 
is thereby chronically excessive, and reacts upon and checks de- 
mand; and so it would appear that our steel-makers seem to be 
within a vicious circle, where limited demand results in high cost of 
production, and where high cost of production again causes limited 
demand; and this is a situation sufficiently serious to claim the 
earnest attention of all those directly interested. No much comfort 
or satisfaction is to be got from those who will tell us that this is 
c:early a case of the survival of the fittest and the withdrawal of the 
Vanquished from the field. Is there, however, no remedy at all for 
such a state of matters ? Remedies have been proposed, but the 
author will refer to one only—this is specialisation. In America and 
Germany we see continuous billet rolling mills working all the time 
on billets alone, and producing these in quantity far above, and at à 
cost far below, what can b» done in this country. The same prin- 


ciple is carried through in al} their rolling operations, the orders. 
received at headquarters being carefully classified and sent to the. 


mills specially desigaed for producing the sections required, large 
economies b»ing thereby effected. 

At the present time the steelworks all over the world are practically 
full of work, so that the British steel-maker is not seriously affected 


_by American and German competition, but the inevitable ebb in the- 


tid? of prosperity is sure to set in, and then the struggle for our 


share of the business of the world will certainly be keener than we 


have ever yet experienced, 


There is. however, another side to this pro- 


This also results in constant changing of rolls 
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THE ADVISORY SCIENTIFIC COMMITTEE ON 
RADIO-TELEGRAPHY. 


It will be remembered that on January 23, 1913, a Committee was 
appointed by the Postmaster-General (the Right Hon. H. L. Samucl) 
* To consider and report on the merits of the existing systems of 
long-distance wireless telegraphy and in particular as to their capa- 
citv for continuous communication over the distances required by 
the Imperial chain." It was added that, “ In view of the urgency 
of the question, the Committee is desired to report as soon as possible, 
and in any case within three months from the dete of their appoint- 
ment.” The constitution of the Committee was: The Right Hon, 
Lord Parker of Waddington (Chairman); W. Duddell, F.R.S. ; Dr. 
R. T. Glazebrook, C.B., F.R.S. ; Sir Alex. B. W. Kennedy, F.R.S. ; 
James Swinburne, F.R.S. ; E. H. Rayner (Secretary). The following 
is the report of the Committee, which is dated Royal Courts of 
Justice, April 30: — 


To the Right Hon. H. L. SAMUEL. 
His Majesty's Postmaster-General. 


SiR;—1. Under the terms ofour appointment we are requested to report, 
within three months, on the merita of the existing systems of long-distance 
wireless telegraphy, and in particular as to their capacity to fulfil the 
requirements of the Post Office for the proposed [Imperial chain of wire- 
Jess telegraphic stations. These requirements involve continuous com- 
munication between station and station by day and night over land and 
water and over distances of between 2,000 and 2,500 miles. 

2. Immediately after our appointment we took measures to ascertain 
what systems of wireless telegraphy there were in existence, and by wham 
such systems were controlled. These systems appear to be the following : 
(1) the Marconi, controlled bv Marconi's Wireless Telegraph Co., Ltd. ; 
(2) the Telefunken, controlled in this country by Messrs. Siemens Brothers 
& Co., Ltd. ; (3) the Poulsen, controlled in this country by the Universal 
Radio Synd., Ltd. ; (4) the Goldschmidt, controlled by the Anglo-French 
Wireless Co., Ltd. ; and (5) the Galletti, controlled by Galletti's Wireless 
Telegraph & Telephone Co., Ltd. 

3. We also advertised with a view to ascertaining whether there were 
any new inventions or improvements in apparatus employed in wireless 
telegraphy, the consideration of which might be useful for the purpose of 
our inquiry, but such advertisement led to no useful result. 

4. It appears, however, that the Admiraltv, while in the main making 
use forcommunication between H.M. ships and shorestations and between 
ship and ship, of apparatus similar to that employed by the Marconi 
Company, elaim nevertheless to have introduced important improve- 
mente, These improvements may be of some materiality ; for the Ad- 
miralty desire that each station in the proposed chain shall be capable of 
communicating with H.M. ships. It should be considered, therefore, 
whether any system adopted bv the Post Office for the purposes of the 
Imperial chain ought not to be capable of being worked in conjunction 
with the Admiralty appliances, especially as to the wave-lengths to be 
employed. 

5. Having ascertained the various systems into the merits of which we 
had to inquire, we decided, after consulting the firms bv whom such 
systems were controlled and with their approval, that our meetings should 
be held in private, and that all evidence given before us on their behalf 
should be treated as confidential. This was, in our opinion, necessary in 
order to obtain the fullest information from business rivals. 

6. We have heard evidence on ll days. In Part I. of the First Schedule 
to this report will be found the names of the several witnesses called on 
behalf of the firms controlling the several systems of wireless telegraphy 
to which we have referred. In Part II. of the same schedule will be found 
the names of the several witnesses who attended to give evidence at our 
request. We have also personally visited and inspected the several 
stations and works mentioned in the Second Schedule to this report. 

7T. For wireless telegraphy two kinds of plant are required, one for 
sending and the other for receiving. At the sending station there is 
power generating plant consisting of steam or internal-com bustion engines 
and their accessories or electric motors driven off some available power 
supply circuit, There is a generator of electric power giving the electrical 
pressure and current necessary for the devices used in the next step. The 
appuatus uxed in the next step may be called the high-frequency gene- 
rator, and this takes many forms. Finally, there is the aerial to which 
the high-frequency generator supplies energy, the supply being controlled 
by the operator’s key or by automatic sending mechanism. At the 
receiving station there is also an aerial and some detector apparatus, 
enabling the signals to be heard with a telephone or to be recorded auto- 
matically. Automatic recording apparatus is always necessary in the 
case of high-speed transmission. — 

8. The term " System of Wireless Telegraphy ” is not really apt. Each 
company or firm engaged in working a wireless station uses apparatus 
Protected by its own patents and has to avoid the use of apparatus and 
devices protected by the patents belonging to other companies or firms. 
The main differences in the apparatus and devices at present in use centre 
In the high-frequency geaerator ; but there are other apparatus or devices 
protected by patents, such as special aerials, different types of automatic 
high-speed transmitters and of receivers and recorders. Any company 
or lirm which makes use of apparatus or devices which others are pre- 
eluded from using because of the existence of some pateat mwv chim to 
have Its own system of wireless telegraphy, but the term “‘svstem " ił 
misleading, inasmuch as by4far the major portion of the buildiigs and 
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plant could with minor modifications be used equally well with any high- 
frequency generator or other patented device. 

9. The existence of a patent may seriously interfere with the normal 
development of an industry, fov it tends to prevent the general use of the 
means best adapted forsecuring the end in view. Itmay well be that acom- 
petent engineer, if asked te erect and equip in the most efficient manner 
a chain of wireless stations such as the Post Office contemplates, would 
desire to combine apparatus, the combination of which is diflieult if not 
impossible because of the existence of patent rights. In this connection 
we desire to lay stress on the fact that the Goverament is not fettered by 
considerations arising out of patent rights, but can use any patent on faip 
terms under sec. 20 of the Patents and Designs Act, 1907. 

10. Subject to the above criticism on the use of the word “system,” 
the existing systems of wireless telegraphy may be divided into two 
classes according to the type of high-frequency generator used. In the 
first class, the production of high-frequency currents depends on spark 
discharges giving groups of oscillations and therefore intermittent traing 
of ether waves. [n the second class the generator produces oscillations 
which for practical purposes mav be treated as continuous, and therefore 
as giving continuous ether waves. To the first. class belong the Marconi 
and Telefunken systems, and to the second class the Poulsen, the Cold- 
schmidt and possibly the (Galletti systems. The Poulsen high-frequency 
generator is a modification or development of the singing arc fed by direct 
current. The Goldschmidt high-frequeneyv generator is a dynamo giving 
an alternating current of a fundamental frequency of the order of 10,000 
periods per second. The frequency is increased by the use of suitably 
tuned oscillation circuits, each successive circuit adding the fundamental 
frequency of the machine. The Galletti generator involves a series of 
spark gaps arranged to operate in a cycle so that the discharge of each 
causes, and is immediately followed by, the discharge of the next in the. 
series, the sequence of discharges being so rapid that the resulting oscil- 
lations may be viewed as practically continuous. 

11. Though at present making use of generators depending on spark 
discharges producing groups of oscillations, both the Marconi Company 
and the Telefunken Company are developing and experimenting with 
generators of their own, producing continuous oscillations, ‘The Marconi 
continuous high-frequency generator consists essentially of a rapidly 
rotating contact maker in a direct-current circuit with special dispositions 
of other circuits to give continuous oscillations in the aerial. The Tele- 
funken continuous high-frequency generator consists of an alternator 
constructed to give as high a fundamental frequency as may be convenient 
in the first instance, the frequency being doubled or quadrupled by a 
polarised transformer method. In making use hereafter of the term 
Marconi system or Telefunken system, we do not include either of these 
generators. AES 

12. In order to test the efficiency of the various systems to which we 
have referre for the purposes of the Imperial chain, we invited the com- 
panies or firms by which these systems are controlled to give us practical 
demonstrations thereof, if possible on a commercial scale, and if possible 
over distances of 2,000 miles and upwards. Except in the case of the 
Marconi System we did not, however, obtain any demonstrations on a 
commercial scale, or any demonstration over a distance of even 1,000 
miles. [t is right, however, to state that. according to the information 
given to us, it was in several cases impossible for the companies concerned 
to arrange for the demonstration as desired within the short period which 
we could allow for the purpose. 

I3. In order that we might test the Marconi plant at Clifden the 
Postmaster-General permitted us to avail ourselves of the services of a 
small staff of skilled operators, who stayed there for a complete week, 
keeping continuous watch on the actual commercial working between 
Clifden and Glace Bay, and reporting to us very fully. These reports, 
for which the Committee acknowledge their indebtedness to Mr. S. E. J. 
Burrow and his assistants, contain full and valuable evidence as to the 
commercial working of the plant now in use. 

14. We then went to Clifden, and the Marconi Com pany put the station 
at our disposal. Through the courtesy of the Canadian Government we 
were represented at Glace Bav by Mr. €. P. Edwards, general superin- 
tendent of the wireless service of the Canadian Government, who had the 
assistance of one of his operating staff. Mr. Edwards was provided with 
a number of scaled messages by our secretary, and he was instructed to 
opea and superintend the transmission of these when and as requested by 
the ‘committee at Clifden, and to take charge of similar messages sent from 
Clifden to Glace Bay, and to send them by post to the secretary. Mr. 
Edwards made reports and comments from time to time during our visit 
and despatched a detailed account to us later. : 

15. The Marconi Company use at their Clifden station a high-frequency 
generator, in which condensers charged from the high-tension batteries 
are discharged by projections which are fixed on a rapidly rotating wheel 
and which pass close to metal dises on each side of it. Each discharge 
produces a group of high-frequency oscillations in a primary circuit 
oreore to the Company's usual practice. We observe that, for the 
purposes of the Imperial chain, they proposed to charge the condensers 
from an altern ator through a high-t ‘nsion transformer, as is their practice 
elsewhere, including the long-distance station at Coltano. This method 
is in ouropinion preferable. 

16. At Clifden the Marconi Company use thcir directive aerial, and 
they have a second separate station for receiving from Glace Bav without 
being disturbed by the simultaneous sending at Clifden. They demon- 
strated duplex working while we were at Clifden and Mr. Edwarda was 
at Glace Bay. all interfereice of the outward waves being eliminated 
though the strergth of the receive | signals was somewhat reduced, —— 

17. The Marconi Company Is, we are satistiel, working on a commereias. 
scale between Clifden and Glace Bay, a distance of about 2.300 miles 
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though at present the number of messages transmitted either way is not 
so great as to require duplex working or high-speed transmission. | We 
were, however, present when messages were transmitted. automatieally 
at the rate of 60 words (of five letters) a minute, and we see no reason why 
this rate should not be considerably increased if it becomes necessary. 
The communication is practically continuous, tho ugh there are, no doubt, 
periods when the signals become very weak, and even occasional periods 
when no signals can get through. Periods of this nature are due to 
natural conditions, and will be incident to the working of any system. 
During such periods communication can, in our opinion, be insured only 
by the use of great power in the aerial. We understand that for this 
reason, and having regard to the increased power required for high-speed 
transmission. the Marconi Company proposed to employ for the Imperial 
stations practically double the power now used at Clifden, Even so we 
think there may be periods when communication is impracticable. espe- 
cially in tropical regions where atmospheric disturbances may be expected 
to cause more difficulty than aver the Atlantic. 

18. With regard to the Telefunken System, which, like the Marconi, 
is largely used, its practicability on a commercial seale for distances of 
2,000 miles has not vet been proved. Experiments are now being made 
between Nauen and Togo, a distance of 4.000 miles. and the results indi- 
cate that communication over this distance is already possible at night. 

19. With regard to the Poulsen System, we are satisfied that it is prac- 
ticable for short distances. The Poulsen arc has been tried between San 
Francisco and Honolulu, a distance of about 2.100 miles, but as to its 
practicability over this distance we have no evidence except that which 
was in the possession of the Post Oflice long before our appointment. The 
results obtained do not appear to have been very satisfactory. In our 
opinion the power used was insufficient. No one tendered any evidence 
on behalf of the Company which is working between San Francisco and 
Honolulu, and the firm controlling the system in this country was appar- 
ently in ignorance of how it is now working in America. We have recently 
been informed of important experiments between Arlington and the U.S. 
steamer " Salem” and between Arlington and Gibraltar, using both the 
arc and spark transmission ; but full details are not yet before us. We 
conclude that if the Poulsen system is to be so developed asto be practicable 
for commercial purposes over distances of 2,000 miles or upwards, the arc 
will have to be constructed so as to supply the aerial with higher power, 
or use will have to be made of a more sensitive receiver. 

20. Similarly, with regard to the Goldschmidt System, it is no doubt 
successful over short distances, and the only thing required to make it 

racticable over long distances is à machine of the necessary power. 
When the Goldschmidt station near Hanover and the corresponding 
station on the other side of the Atlantic are complete and in working 
order, we expect that communication between them will be established 
by the use, either alone or in conjunction with improved receiving 
apparatus, of the Goldschmidt machine which we inspected at the 
station at Hanover, and which was admirable both in design and 
workmanship. 

2]. Though continous waves may be comewhat more efficient. than 
intermittent trains of waves, and though the strength of the received 
signals may probably be increased by the use of improved receiving 
apparatus, we are of opinion that having regard to the experience of the 
Marconi Company, and in view of the demand likely to arise for high- 
speed transmission, it would be desirable in the first instance to insist on 
high powers for the Imperial chain whatever system be adopted. At 
present, with the exception of the Goldschmidt machine at the station 
near Hanover, we have seen no continuous high-frequency generator 
eapable of putting into the aerial as much power as is put in by the 
Marconi Company at Clifden for their trans-Atlantic service. 

22. We may add that both the Poulsen arc and the Goldschmidt 
machine are admirably adapted for high-speed transmission. Though 
we have not seen transmission by cither at a higher speed than in the 
case of the Poulsen arc 70, and im the case of the Goldschmidt machine 
60 words a minute, we have no doubt that these speeds could be increased. 

93. We have had no evidence as to the practicability of the Galletti 

even over short distances. 

24, We report, therefore, that according to our investigation the 
Marconi system is at present the only system of which it can be said with 
any certainty that it is capable of fulfilling the requirements of the 
Imperial chain ; but this must not be taken to imply that, in our opinion, 
the Marconi Company must necessarily be employed as contractors for 
all the work required for the Imperial chain. Indeed, in some respects 
it might, we think, be better for the Government themselves to under- 
take the construction and equipment of the necessary stations, acting for 
that purpose under the best technical and scientific advice which can be 
obtained, and employing the most suitable contractors for the various 
portions of the work or plant. On the other hand, it may be said, and is 
no doubt the fact, that at the present moment the Marconi Companv 
alone has had practical experience of the sort of long-distance work 
required, including experience in putting dowa stations, in organising 
the traffic and staff and in coping with the difficulties that arise in a new 
industry, and the value of such experience and organisation mav well 
outweigh other considerations, if rapid installation and immediate and 
trustworthy communication be desired. 

95. Further, in our opinion, wireless telegraphy is in a condition of 
rapid development, and this development will in all probability involve 
the ultimate substitution of high-frequency generators producing con- 
tinuous oscillations for high-frequency generators dependent upon spark 
discharges which produce groups of oscillations, Continuous oscillations 
should allow of more accurate tuning and greater selectivity, and may be 
better adapted for use in conjunction with improved receiving apparatus, 
The need of high-frequency generators producing continuous oscillations 


has long been felt by telegraph engineers, and has led to the various 
devices for the generation of continuous high-frequency oscillations to 
which we have already referred. 

26. The only continuous high-frequency generator we have vet seen 
tried with success over long distances is the Marconi continuous high- 
frequeney machine to which we have already referred. For the purpose 
of witnessing trans-Atlantic experiments with this machine we paid a 
second visit to Clifden, and experiments were m ade with it in our presence, 
Using it, Mr. Marconi, on the 26th and 27th of April, 1913, sent from 
Clifden to Glace Bay. messages prepared by us for the purpose, such 
messages being at our request at once repeated from Glace Bay by means 
of the Company’s ordinary plant and correctly received at Clifden. The 
power put into the aerial by this machine for the purpose of the expen- 
ments was not sufficient for commercial purposes, but there seems no 
reason why higher power should not be o btained. 

27. These experiments, in our opinion, warrant the belief that all or 
anv of the devices for the generation of continuous waves to which we 
have referred mav at no distant date be shown to be capable of successful 
use for the purpose of long-distance wireless telegraphy. Many engi- 
necring firms are also engaged in designing high-frequency alternator, 
and it seems probable that various other devices suitable for long-distance 
wireless telegraphy may shortly be available. 

28. Again, there is some evidence that the design of the aerial is in a 
transition stage. At present there are engincering difficulties in building 
perfectly satisfaetory aerials for the longer waves which appear to be most 
appropriate to long-distance telegraphy. Aerials, especially high aerials, 
are frequently blown down or damaged by wind, 

29. The directive aerial used in the Marconi system has the advantage 
of not requiring very great height and of giving preference in the desired 
direction, Its use in connection with the separate receiving station 
comparatively close to the transmitting aerial makes duplex working 
practicable, We see no reason why this form of aerial should not be 
capable of use with any form of high-frequency generator. Moreover. 
the development of the acrial may facilitate the use of still longer waves 
for long-distance work, and this may profoundly affect: the problem of 
the high-frequency generator, by rendering possible the employment of 
simple alternators for the production of the frequency required, high 
though it must still be. 

30. Receiving plant may take many forms. Thus the first receiver 

may be a crystal contact or some discharge valve on the fines of the 
Fleming valve, and this may work any one of various kinds of relay; 
and the record may be made by a Morse inker, by photography, by a 
phonograph, by simple telephone, or otherwise. There is a wide field here 
for experiment and development. 
l 31. Having regard to these facts it is, in our opinion, undesirable that 
in constructing and equipping the stations of the Imperial chain the 
Post Ofħee should be pledged to the continued use of any apparatus now 
used in any so-called “system,” or be subject to any penalty by way of 
continued royalties or otherwise for the disuse of any apparatus which 
may be installed in the first instance. [t is, we consider. imperative that 
in any contract which may be entered into the Post Office should reserve 
complete liberty of action in this respect. Further, the stations should 
be constructed and equipped with a view to the possible and. probably 
rapid development of the art, and we think it would be wise that at any 
rate two of the stations should he used at once notonly for commercial 
purposes, but as experimental stations in which the various high- 
frequency generators. hereinbefore referred to, and also any suggested 
improvement in any part of the apparatus. should, as far as possible. be 
thoroughly tested. This would involve the employment of a highly 
trained staff with an engineer of special knowledge and of high standing 
at their head, but the information thus obtained would be invaluable 
for the construction and equipment or the improvement in the design 
of the stations. 

32. Even when all the stations are constructed, equipped and in 
working order, we do not think it would]be wise to cease using some of 
the stations for experimental purposes. We have already referred to the 
possibility that the existence of patents may fetter the normal develop- 
ment of an industry. A Government monopoly may stop its growth 
altogether, and is almost sure to do so unless the Government depart- 
ment which works. the industry is ready to welcome and test any new 
invention or im pro vement, to adopt and use it if the test be satisfactory, 
and to pay for it on fair terms if it be adopted. For the purpose of 
testing, examining and, if necessary, further developing any new inven- 
tion or suggested improvement in wireless telegraphy, & trained sta 
with an engineer of special knowledge and standing at its head will be 
necessary. Under the guidance of such a staff and engincer we see no 
reason why the Post Office wireless stations should not be ultimately 
equipped with apparatus far more cfficient than that now used in any 
so-called system, more especially as the Post Office will be able to com: 
bine, in spite of existing patent rights, apparatus or devices which, 
because of the existence of such rights, cannot now be combined by 
anvone else. i 
«i. We desire to add that the provisions of the Agreement, now o 
CINE cation : ane e ^ Committee of the House of Commons, - 
ee E E vithin the terms of our reference ; but nothing w 

^ said in this report must be taken as expressing our approvalof such 
provisions. 

S In conclusion, we wish to acknowledge our indebtedness t0— 
Es n d mr the United States, for placing the aerial at pd 
cae ilie ad or experimental work across the Atlantic and a 
kind offices G this a and to the American Embassy for 2 

ke hia toa ae hatter, 

The Government of the Dominion of Canada and the High Commis- 
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sioner, for their kindness in providing a representative of the Committee 


at Glace Bay. . 
The French Government, for offering the use of the Eiffel Tower for 


experimental work. UEM 

His Majesty's Foreign Office, for facilitating our journeys abroad. 

The Lords of the Admiralty, for permitting their officers to give 
evidence, and for showing us their stations and giving us various 
information. 

The Post Office, for the use of their station at Cullercoats ; for allowing 
their officers to give evidence; and for lending us a staff of skilled 
operators to keep continuous watch at Clifden and to be present and assist 
us at other stations. 

We also wish to acknowledge the hospitality of the Goldschmidt 
Company, who showed us their stations, and all their plant at Slough and 
at Neustadt, near Hanover; the Marconi Company, who showed us 
their Clifden station, and allowed us to interfere very considerably with 
their commercial work; the Poulsen Company, who showed us their 
Lyngby station working, and their large generators at Copenhagen ; 
and Messrs. Siemens Bros. & Co., and the Telefunken Company, who 
showed us their station at Nauen. We also wish to thank Messrs. 
Bergmann for allowing us to examine the large Goldschmidt machines 
during construction ; to Messrs. Lorenz and to Messrs. Pedersen, for 
showing us their works. We also wish to express our thanks to the 
various witnesses. Many of them were eminent men whose time is very 
valuable. 

We are also greatly indebted to the National Physical Laboratory for 
permission to avail ourselves of the services of our most efficient secretary, 
Mr. E. H. Rayner, whose assistance has been of real value. 

PARKER OF WADDINGTON. 
W. DUDDELL. 
R. T. GLAZEBROOK. 
ALEX. B. W. KENNEDY. 
J. SWINBURNE. 
E. H. Rayner, Secretary. 


Names of Witnesses heard on behalf of the Companies or Firms 
Interested : 


Dr. R. GoLDSCHMIDT (Goldschmidt). | Mr. Hird (Telefunken). 
Dr. J. ERSKINE- MURRAY Coleen Prof. PEDERSEN (Poulsen). 

and Poulsen). Mr.CAMPBELL SWINTON( Poulsen} 
Mr. Rarrrs (Galletti). | Prof. S. P. THompsos, F.R.S. 
Mr. G. Marcon (Marconi). | (Poulsen). 


Names ef Witnesses invited by the Committes to give evidence :— 
Vice- Admiral Sir Henry B. JACKSON. Commander Lorna, R.N. 
Commander W. R. W. KETTLEWELL, Mr. H. A. MADGE. 

R.N. Mr. J. E. Tay vor. 

Lieut. D. W. Ror, R.N. Sir OLIVER LODGE. 
Lieut. J. A. SLEE, R.N. 


| Stations and Works Visited :— 
Admiralty Station, Whitehall. Messrs. Lorenz's Works, Berlin. 
Admiralty High Power Station, Telefunken Station, Nauen. 

o Horea Poulsen Works, Copenhagen. 
H.M.S. “ Vernon." Poulsen Wireless Station, Lyngby. 
Goldschmidt Station, Slough. Goldschmidt Station, Neustadt, 
Marconi Station, Clifden, Ireland. Hanover. 

Messrs. Bergmann’s Works, Berlin. | Post Office Station, Cullercoats. 


THE BONECOURT PROCESS OF SURFACE COMBUSTION. 


BY C. D. McCOURT. 
(Concluded from page 135.) 


Summary.—The Bonecourt process consists essentially in passing a 
mixture of gas and air in the proportions for complete combustion through 
or over porous bodies. As soon as a certain temperature is reached the 
combustion proceeds on the porous surfaces, and radiant heat is the result 
as distinct from flame. The theory underlying this process is explained, 
and son e details are given of the results obtained in practice. 


The application of the process to the generation of steam . 
opens up possibilities of a very wide nature. In Fig. 7 is shown 
a steam boiler which has been working during the past year or 
80 at the works of the Skinningrove Iron Co. (Ltd.) This boiler 
was constructed for working with coke oven gas, and when 
tested gave an efficiency of 92-7 per cent. 

Before describing the construction and mode of operation of 
this particular boiler it will be desirable, for the sake of clear- 
ness, to describe first a smaller boiler which has been working 


packed with the granular material on the surface of which the 
combustion is developed. In order to show clearly the manner 
in which the combustion is produced, and the way in which the 
tubes are furnished, a section of one of these tubes 1s shown in 
Fig. 9, in which will be seen the tube closed at one end by a 
fireclay plug provided with a central aperture for the admission 
of the gaseous mixture. Adjacent to the fireclay plug is the 
granular packing, consisting of fragments of firebrick of about 


Fic. 7.— BOILER IN USE BY THE SKINNINGROVE [Row Co. 


l in. in diameter. The combustion takes place immediately 
on the mixture leaving the aperture in the fireclay plug, and is 
complete by the time that the mixture has traversed a length 
of a few inches of the granular packing. This being so, it might 
he asked. Why not pack the tube for those few inches only, 
leaving the rest of the tube free? The answer to this is that 
the granular packing serves a double purpose. It not only 
induces and accelerates the combust'on in the short zone in 


Fic. 8.—SEcTION OF BoijiLER AND FEED-WATER HEATER. 


for a long time in Leeds, and which was recently exhibited at which the combustion takes place, but it also increases the heat 
the Engineering Exhibition at Olympia, where it generated the, transmission to an enormous extent. The granules exert a 


steam required by certain exhibitors at their stands. 


threefold influence in this direction. 


In the first place those 


A general view of this boiler is shown in Fig. 8. It consists granules which are incandescent, and these extend at least 
of a cylindrical drum 2 ft. in diameter and 3 ft. long internally. | throughout the first half of the tube, radiate heat to the walls 
It is traversed by 10 boiler tubes each 3 ft. long between the of the tube. Secondly, every granule acts as an obstruction 
tube plates and 3 in. in diameter internally. These tubes are which causes the rapidly flowing gases to impinge repeatedly 
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on the walls of the tube, and this impinging action enables the 
hot gases to impart their heat to the tube wells with the greatest 
readincss. The obstructive action of the granules also ensures 
that every part of the combustion products will in turn be 
brought into contact with the tube walls, geses which at one 
moment are flowing in the centre being in the next moment 
brought to the s'des of the tube, and vice versa. Thirdlv, the 
granules serve to conduct heat to the tube walls by actual con- 
tact. Owing, however, to the known fact that the heat con- 
ductivity of fireclay is low, and to the fact a'so that the contact 
surface of granules with the tube wall is not great, the extent of 
heat transm'ssion by actual contact is probably inconsiderable. 

The gaseous mixture is supplied to all the tubcs alike by 
means of a casting which covers the entire group. The ges and 
air constituting the mixture are supplied to the casting by two 
pipes, provided with gas valves. The, whole of the regulation 
is done by means of these valves. In order to indicate the 
nature of the combustion taking place inside the tubes, and as 
a control in the regulation of the proportions of gas and air, à 
small fraction of the gaseous mixture is lcd from the feeding 
chamber to a granular bed of microscopic dimensions. Since 
the gascous mixture fed to the boiler is identical with the gaseous 
mixture fed to the indicating or pilot bed. the combustion 
taking place there is identical with the combustion taking place 
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ture to the boiler tubes under a positive pressure of about 15 in. 
water gauge. The necessary pressure difference may alterna- 
tively be produced by the application of a suction to the exit 
ends of the tubes, this suction being of sufficient magnitude to 
draw the gaseous mixture into the tubes at a speed sufficient 
to prevent ignition prior to the mixture entering the granular 
bed. The larger boiler constructed for the Skinningrove Iron 
Co. (Ltd.) has been designed on this plan, no blowers being em- 
ployed either for the gas or the air, a single fan situated at the 
extremity of the plant being used to produce the whole of the 
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lic. 10.— ARRANGEMENT OF BOILER USED BY TAS SAINNINGROVE InoN Co. 
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pressure difference. The gas is admitted to the boiler under 

170° | the low pressure obtaining in the coke oven gas mains, and the 
-air supply is simply drawn in from the atmosphere. 

| Fig. 10 shows diagrammatically the arrangement of the plant. 
The gas enters two gas boxes fastened to the front tube plate of 
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Fic. 9.—Suowixa METHOD OF PACKING TUBES, AND THE DISTRIBUTION 
oF TEMPERATURE. 


flameless incandescence, the proportions of gas and air are 
correct. When, however, a flame is seen to issue from the pilot 
bed it is a sign that the proportion of air should be increased. 
This serves as an indication of the greatest 
nicety, whereby it is possible to regulate the 
proportions of gas and air with absolute 
precision, thus ensuring the maximum 
economy of working. 

The heat transmission obtained with 
boilers of this type is extremely high, 
amounting to 90 lb. of water evaporated 
from and at 212°F. per square foot of heating 
surface per hour. Jf desired, itis found quite 
practicable to increase this rate of evapora- 
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tion to 30 lb. per hour. The tube being a very short one 


the temperature gradient throughout the length of the 
tubes is naturally very steep. "The temperatures obtainin 
inside the tube at various points have been determined iid 
from these values the temperature curve shown above the tube 
in Fig. 9 has been plotted. 

In the employment of surface combustion for the generation 
of steam, it 1s necessary to maintain a certain pressure difference 
between the entrance ends and the exit ends of the boiler tubes 
in order that the gases may travel through the tubes with the 
required speed. . This pressure difference is produced in the case 
which we have just considered by supplying the gaseous mix- 


"ame "a. 
eere eut 
Leni ent; 


the boiler, the pressure obtaining in these gas boxes being of 
the order of lin. water-gauge. The gas issues from these gas 
boxes at a number of jets, each controlled by a small valve, 
situated in front of the tubes. The passage of the gas 02 
leaving the jets is best seen by reference to Fig. 11, which shows 
a boiler tube fitted at its entrance end with a fireclay plug pro- 
vided with a central aperture for the passage of the gaseous 
mixture. Into this aperture is fitted an iron tube of about 1 in. 


| bore serving to mix the gas and air which enter the tube, and 


inside. the boiler tubes. When the pilot bed exhibits a bright | which are drawn through it at a high speed under the suction 


produced by the fan. The intensity of the suction at the mouth 


of the tube effectually prevents any of the gas issuing from th» 
jet from wandering away. 
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Fie. l1l.— SHowrxe THE FLOW oF Gas. 


The, mixing tubes pass right through the gas boxes, 80 that 
the nature of the combustion taking place in the boiler tubes 
may be clearly seen by anyone standing in front of the boiler. 
The regulation of the proportions of gas and air, so as to secure 
the maximum economy possible, is simplicity itself. For any 
given adjustment of the fan damper, the quantity of air drawn 
through the tubes is a constant. Each gas valve is adjusted 
so as to produce in the relative boiler tube the maximum gi0W 
as seen on looking through the mixing tube. Once these valves 
have been adujsted, which only takes a few minutes, the firing 
I8 continuous and requires no attention. The progress of com- 
bustion being entirely open to inspection, a momentary glance 
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Irom the front of the boiler is sufficient to show from time to | a 10-tube boiler, is shown in Fig. 8. It will be observed that 


time that the adjustment is correct. The character of the glow 
produced indicates this. If the glow is at its brightest the 
proportions of gas and air are correct. If the glow is at all dull 
it is a sign that the proportions of gas and air require adjust- 
ment, and a few minutes spent in the regulation of the supplies 
will result in a considerable saving of yas. 

These arrangements render the starting up of the boiler a 
very simple matter. The fan is first started, and the gas jets 
turned on one by one and ignited by a match or taper. The 
suction of the fan draws the gas flames into an elongation 
extending through the mixing tubes into the granular material 
in the boiler tubes. In a few seconds the granules situated in 
the entrance ends of the tubes are heated to incandescence. 
Gas valves are now turned off for a moment and at once turned 
on again. The gas flames thereby become extinguished, and 
on re-admission of the gas remain extinguished, the combustion 
now taking place exclusively in the granular material inside the 
boiler tubes. The gas and air travelling through the mixing 
tubes are intimately mixed, so that on arrival at the granular 
material the mixture burns flamelessly on the surfaces of the 
incandescent granules. | 

The generation of steam in a boiler of this kind is under exact 
and immediate control. Any number of gas cocks may at any 
time be shut off and thus the corresponding boiler tubes put out 


` of action. In order to prevent air from being drawn through 


those tubes which are not fired, iron caps are provided for 
placing over them. In this way any number of tubes from a 
single one to the full complement may be fired, which is a great 
convenience when the load is a particularly variable one. 

It has already been explained that the granular material in 
the tubes plays an important part, not only in the combustion 
of the gas, but also in the transmission of heat to the water. 
Use is made of the last-mentioned property of the granular 
packing to increase the rate of heat transmission from the flue 
gases to the feed water. To this end a feed-water heater is 
provided with most boilers of this type, consisting of a drum 
travérsed by a number of tubes packed in a manner similar to 
those in the boiler. 


À feed-water heater of this tvpe, employed in connection with | 


the feed-water heater is considerably smaller than the boiler 
itself. The compact nature of the feed-water heater is seen 
still more clearly by reference to Fig. 7. It will be noticed that. 
the feed-water heater occupies only a mere fraction of the space 
occupied by the boiler. With regard to its actual performance, 
careful measurements have shown that the heat transmission 
taking place in this feed-water heater per square foot of heating 
surface per hour amounts to 2,800 B.Th.U. For the sake of 
comparison it is to be noted that the heat transmission per 
square foot of heating surface per hour, in the case of the estab- 
lished tvpes of economisers, amounts only to about 600 B.Th.U. 
It will thus be seen that the heat transmission taking place in 
the new type of feed-water heater amounts to nearly five times 
that taking place in the ordinary types of economiser, and this 
is in spite of the fact that the gases leaving the boiler are already 
cooled down to a temperature of about 250°C. Thisisa striking 
proof of the great increase in heat transmission which is ob- 
tained by reason of the batting action exerted by the granules 
in the tubes. 

Some teste of exceptional interest have recently been carried 
out on this system, at the instance of the Berlin Anhaltische 
Maschinenbau Actien Gesellschaft. who, a few weeks ago, sent 
over from Germany a deputation of engineers, with the object 
of thoroughly investigating the system. Tests were carried 
out on a Bonecourt boiler in order to determine the extent to 
which steaming could be forced and the efficiency which would 
be obtained under such conditions. An evaporation of 35-5 lb. 
of water from and at 212°F. per square foot of heating surface 
per hour was obtained while the boiler was workmg with an 
efficiency of 92-5 per cent. This is the first time within the 
history of steam generation that such a high evaporation has 
been obtained, to say nothing of the degree of efficiency reached. 
Arrangements have now been concluded with the German 
company for the establishment in Germany of an organisation 
for the development of the system in that country. With 
regard to England, the commercial development of the process 
is in the hands of the Bonecourt Surface Combustion (Ltd.), 
Parliament Mansions, Westminster, who hold the British and 
other patents for this system. 


THE "B. & K." ELECTRIC RESTAURANT. 


AN INTERESTING EXPERIMENT IN CATERING. 


INTRODUCTION. 

The Royal Borough of Kensington, though it possesses many 
attractions well known both to residents and visitors, has up 
to the present time been singularly deficient in places where 
meals can be obtained respectably and at reasonable rates. In 
the High-street itself there are, it ig true, one or two restaurants, 
mostly connected with well-known shopping establishments, 
but these, of course, are somewhat limited in scope and close 
early in the evening. Besides these there are only hotels, 
establishments which present distinct disadvantages to those 
who are afflicted with the restaurant habit. This is now to be 
changed, and in addition to its Royal Palace, Gardens and shops, 
Kensington is to possess a thoroughly up-to-date fashionable 
Testaurant, and one in which not only all the cooking operations 
but also bread-baking, ventilating, heating, refrigerating and 
time service are to be carricd out electrically. For this pos- 
session the inhabitants of the Royal Borough have to thank 
the enterprise of the Brompton & Kensington Accessorics Co., 
who have, as is well known, been paying great attention to the 
proper design and development of electric cooking apparatus. 

The way in which this restaurant came into being is in- 
teresting. A certain amount of information, valuable enough 
In itself, had been gained by the company regarding electric 
cooking apparatus, but this information failed just at the point 
where it was likely to become most useful—at the point. that is, 
where contact was made between the manufacturer and the 


consumer. Now, among others, electric cooking has suffered 
under two main disabilities. First, though the prospective 
consumer is well aware of its advantages, he is afraid of the 
cost. This attitude has, of course, been steadily fostered by 
our gas competitors. Secondly, the apparatus has not been all 


that it might be in strength, reliability or adaptability for he 
work it is required to do. These disabilities. it will be ad- 


mitted, are heavy, and must be removed if electric cooking 
is to make any progress at all among the middle classes, which 
class 1s, after all. the one it is most important should be con- 
vinced of its advantages, for to them, more than eny other, it 
will prove the greatest of boons. 

With these ends in view, therefore, the Brompton & Ken- 
sington Accessories Co. have first turned themselves to the 
design of apparatus, and, secondly, to prove that electric 
cooking is not expensive, but adds to the advantages which 
it possesses for the middle-class consumer, that of distinct 
economy. The means the company have taken to prove their 
arguments are simple. They have established a restaurant 
at 254-260, Earl’s Court-road, Kensington, where all the food 
will be dealt with electrically by means of a class of appparatus 
suitable for use in the normal middle-class house or flat. This 
will enable the reliability, strength and economy of the appa- 
ratus to be determined under severe working conditions. 
Moreover, the prices charged will be such as to demonstrate 
that electric cooking is not only for millionaires but for every- 
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body; and, finally, every means will be taken to show the 
publie the many other great advantages which are obtainable 
by its use. This restaurant was opened to the public yesterday. 
and will, we feel sure, be welcomed both by the ordinary 
inhabitants of Kensington, electrical engineers and their 
opposites in sex. | 


restaurant, which has been established next door to the show- 
rooms of the Brompton & Kensington Electricity Supply Co. 
As will be seen, for the sake of uniformity the facia of the 
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Fic. 2.—OrIGINAL SHOWROOMS OF THE Brompton & KENSINGTON Co. | 
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houses has been reconstructed, so that the whole, to the 
external view, forms one building. The part to the right of 
the illustration is taken up with the showrooms and offices of 


Fic. 1.—REsTAURANT, SHOWROOMS AND OFFICES OF THE BROMPTON 
AND KENSINGTON ELECTRICITY SUPPLY Co. 
GENERAL. 
Fig. 1 shows a general view of the exterior of the new 


the supply company, while the lower part of the left-hand 
building is devoted to the restaurant, kitchens and stores, the 
upper part being again scheduled as a welcome office exten- 
sion. Attention may be particularly called to the two “ White 
Way " posts shown in the illustration (Fig. 1). These are fixed 
on the pavement opposite the boundaries of the “B & K.” 
building, and form an excellent electrical advertisement, both 
in themselves and of the restaurant. Each post carries one 
200 c.p. and four 100 c.p. metal-filament lamps contained in 
frosted spherical globes. As is well known, fittings of this kind 
are used on the " white way " of many cities in the United 
States, but. so far as we know, this is the first example of their 
employment in this country. Besides this building, arrangements 
have also been concluded for the purchase of premiscs of over 
5.0007sq. ft. area at the back with a separate entrance from 
Penywern-road. "Thes? premises will be used as a stores and 
workshops for the cooking and heating business in the ` 
! Company's area, for development work and the charging of 
electric vehicles, and will be welcome as an addition to the 
rather restricted space at present available for that purpose. 
Fig. 2 is à view of the original showroom. 
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Fic. 3.—THE Main RESTAURANT FROM THE GALLERY 


THE RESTAURANT. 


Figs. 3, 4 and 5 are views of the main restaurant, which has a 
seating capacity of from 90 to 95, and Fig. 6 shows a view In 
the tea room at the back of the restaurant where only light 
refreshments will be served. 

Every endeavour has been made to render the restaurant 
thoroughly high class with a view to attracting the sort of 
customers who are likely to take g practical interest in electric 
cooking. In this endeavour we think the Company heve suc 
ceeded admirably. The restaurant is not crowded with 
tables and the tables are not crowded with covers, so thet 
everyone will have plenty of air space. The room 1$ oak 
panelled with a white painted domed ceiling, 80 that amp! 
scope is available for indirect lighting, which 18 admirably 
carried out. The company have taken the excellent course © 
calling in expert advice in every branch of the catering business, 
with the result that the best of everything is obtained. This 18 
exemplified in the restaurant by the excellent napery, 
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glassware and cutlery which is used, points which cannot 
fail to be of influence to the susceptible housewife, who is not 
unlikely inseparably to associate them, by some process of 
feminine intuition, with electric cooking. much to the advan- 
tage of the latter. 

lt may be mentioned here that the visitors to the « B. & K.” 
Restaurant will, in contradistinction to the ordinary course of 
procedure, be welcomed in the kitchen, and moreover will be 
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the plugs and sockets for the bell and cooking circuits. These 
are robust enough to withstand a considerable amount of ill- 
usage, the wiring is well protected and care has been taken to 
ensure that the cooking plug cannot be placed in the bell cir- 
cuit and vice versa. 

The main restaurant, which, is on the ground floor, and the 
mezzanineT(Figs, 4 and 5), which is on a gallery over the 


3 


grill, are both supplied through hatches from the kitchen. 
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Fic. 4.—TuE MEZZANINE FLoor SHOWING ENTRANCE TO ELECTRIC 


KITCHEN.. 


encouraged to cook things for themselves on the tables. That 
is, the housewife, present or prospective, will be enabled to 
show her skill in making toast, omelettes or even grilling 
kidneys, provided there are no objections from other cus- 
tomers. For this purpose each table is provided with a 
2 kw. plug, socket and switch, fitted either to the wall or on the 
floor, so that the apparatus can be easily and quickly connected 
up. Alongside the switch working this plug is a bell push, which 
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Fic. 6.—THE TEA Room. 


Special mention should be made of the hot-plates, which are 
installed on the hatch counters, so that all the food is served 
piping hot, rather than tepid. 

At one end of the main restaurant is a large grill with 
a capacity of 20 kw., whence food can be supplied in the 
ordinary way. This apparatus will no doubt form a great 
attraction to customers, owing to the absence of fire or other 
visibl? means of cooking. 
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pt Fic. 5.—ANoTHER VIEW IN THE RESTAURANT. Fic. 7.—GENERAL VIEW OF THE KITCHEN. 

yi 

P operates a single-stroke bell, and at the same time lights an ap- KITCHEN. 

ei propriate lamp on a board in the service room. Thislampre-| The main kitchen is approached from the mezzanine floors 
d mains alight until extinguished by the waitress by means of a | through glass doors, the idea being to attract as many visitors 
á push at the side. In the case of the tables which stand away | as possible, and thus to demonstrate the convenience and 
y: from the wall special attention has been paid to the design of | extreme cleanliness of an electric service. Fig. 7 is a general 
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view of the kitchen, while Fig. 8is a close view of the main range. 
This kitchen is a good proof of the statement that the experi- 
ence the company gained at the '" Queen's Head " electric 
restaurant, Earl's Court, last summer, and the results obtained 
on their own and consumers’ premises during the past three 
years, has enabled them to produce apparatus which is suit- 
able for the purpose in view and able to stand up to its work 
under everyday conditions. 

The equipment in the main kitchen comprises one large 
cooking range (Fig. 8) having a loading of 70 kw., controlled 
by 58 switches. As scen from the illustration, there are nine 
ovens of various sizes in the lower part and loadings for 
different cooking operations. At the extreme right there are 
two steamers for vegetables, fish, puddings, &c., and imme- 
d'ately adjoining these are ovehs for baking all varieties of 
bread and rolls required in the restaurant. At the left-hand 
side there 1s a large fish fryer, adjoining which is a grill and 
toaster. On the main hob are fitted 12 boiling plates of 
various Sizes and loadings. Running along the top of the 
suite are switch indicator lamps and immediately underneath 
are hot cupboards for silver. The various parts of the range 


are controlled by push-and-pull switches of substantial con- 
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white tiled walls and soft diffused light. Another point that 
will strike those of a domestic temperament is the excellent 
provision of cupboards and drawers, while a special place for 
the disposal of refuse adds considerably to the ease with which 
the kitchen may be kept clean. 

Mr. Downe has been paying special attention to the pro- 
vision of proper coffee, and. as we mentioned above, has 
installed an electrically heated coffee roaster with a view to. 
giving the consumer all the aroma of the coffee rather than 
dissipating it into the air. 


ELECTRICAL PLANT. 


The loading of the total electrical equipment is approxi- 
mately 140 kw. There are two sub-stations on the premises, 
each containing two 50 kw. transformers. These sub-stations 
also feed into the network of the company. In the basement 
of 254, Earl's Court-road, is a messroom where the restaurant 
staff, numbering about 18, will have their meals served and 
cooked. "The installation here wil] be shown under ordinery 
working conditions to visitors. There is also on the first floor 
a small model kitchen fitted with the usual pattern of domestic 
stove. This will be used for demonstration to those interested. 


Fic. 8.—Tue ELECTRIC RANGE. 


struction. All the cooking steam is conveyed away by an 
exhaust at the back and does not come into the kitchen. The 
other equipment in the main kitchen comprises an electrically 
heated coffee roaster, electrically driven meat chopper and 
coffee grinder, bain-marie, fish kettle, stock pot, egg boilers, 
&c. The hot water supply in the kitchen and scullery on 
this floor is supplied by a “ Cooper" water heater installed 
in the basement (see THE ELECTRICIAN, Vol. LXIX., p. 447). 
There is also a 30-gallon '* Cooper” heater in the kitchen for 
use apart from the main supply. In the servery at the 
back of the main restaurant are the electrically heated 
urns for the purpose of supplying tea, coffee, &c. The 
kitchen is of sufficient capacity to supply the wants of a 
ship carrying 400 cabin passengers and is therefore rather 
larger than is actually necessary for the purposes of the 
restaurant. 

We feel sure. that the average housewife and cook when 
entering this kitchen will breathe a regretful sigh and break 
out into expressions of envy. Every opportunity has been 
taken to emphasise the extreme cleanliness of electrical 
apparatus, and this has been augmented by the provision of 


In the basement of No. 260 there is a refrigerating plant for 


supplying the cold chamber and making ice, and a 100-gallon 
“© C'ooper" heater supplying hot water for general purposes. 
The ventilating arrangements comprise a considerable amount 
of duct work, by means of which the air is drawn in from out- 
side, cocled in summer and warmed in winter, and delivered to 
the restaurant through gratings, being afterwards exhausted 
by means of motors situated on the roof of the building. 

The arrangements for metering all the circuits through the 
building are very complete, and will enable accurate data to be 


obtained, and will thus add greatly to our knowledge of the 


possibilities and economies of electric cooking. l 

An inspection of the restaurant, kitchen and stores which: 
we made the other day under the guidance of Mr. R. 5. Down? 
convinced us that no efforts had been spared by the Brompton 
& Kensington Accessories ('o. to get the best advice on all the 
many branches of the catering business. The restaurant 18 n 
the best sense of the word a show place. It will attract many 
visitors (the company are taking care of that), and the account 
which they will bear away will be of a value which cannot be: 
overestimated to the cause of electric cooking. 
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STANDARD CLAUSES FOR INCLUSION IN A SPECIFI- 
CATION OF STREET LIGHTING. 


We give below an account of the discussion which took plac: 
at a meeting of the Illuminating Engineering Society on 
Tuesday, April 29th, on Mr. A. P. Trotter's Paper on “ Standard 
Clauses for Inclusion in a Specification of Street Lighting." 
An abstract of the Paper appeared in our issue of April 18th 
and of the first part of the discussion in our issue of April 25th. 


Mr. F. W. GoopENovGH said that it appeared to him that the require- 
meats for a specification on which to invite tenders were: (1) It should 
be framed on a basis comprehensible by members of local authorities. 
(2) It should, if possible, have as a standard something with which the man 
in the street was familiar. (3) It should be of general application. (4) 
It should be so framed that it was not open to being interpreted in such 
à way that the lighting of a street was reduced to an absurdity whilst the 
specification was strictly complied with. (5) It should leave nothing to 
the discretion of the contractor, t.e., when the tenders were opened they 
should be in every respect on identica] bases, so that the respective prices 
could be tabulated and directly compared. There should be no quali- 
fying or descriptive clauses which left to the members of the Committee 
or Council dealing with the matter the decision of whether the scheme 
set out in tender A or that in B would prove the most satisfactory 
scheme for the lighting of the streets in question. Otherwise the whole 
object of adopting a “standard specification " would be defeated, and 
they would get back to the old unsatisfactory position of having the 
comparative merits or demerits of two schemes of lighting discussed and 
adjudicated upon by a body of men having no knowledge that would 
qualify them for forming a sound opinion upon the subject, and of having 
the canvassing powers and local influence of the competing tenderers 
brought into action. (6) The provisions for making the tests to which 
the illumination provided by the contractor was to be subject, and upon 
which he was to be liable to penalty for deficieacy, should be such as to 
secure as far as possible precision of result. The margin for possible 
error should be small. The method of testing should be as closely de- 
fined as possible. In his opinion, the draft specification failed to comply 
with any one of those requirements. In regard to the first point —that 
of ease of comprehension—not one councillor in a thousand knew what 
was meant by saving that the streets in his district were going to be 
so lighted that there would be à minimum illumination of 0-025 ft.-candle 
on a horizontal plane at a height of 3 ft. 3 in. above the ground level. In 
regard to the second point everyone was familiar with the expression 
candle-power. Was there then any gaod reason why they should not 
adopt lamps of specific candle-power as the b:sis of a strect-lighting 
specification, and so comply not only with the second but also with the 
third requirement he had laid down? A great deal was made by the 
advocates of the draft specification of the point that local authorities 
were out to buy "' not lamps, not candle-power, but illumination." But 
that was surely only using words to confuse ideas. It was truc that local 
authorities wanted to secure effect, but it was equally true that to obtain 
effect one must purchase the necessary. cause. To obtain the effect 
lamps of certain candle- power at certain heights and distances apart were 
needed. Why not say so? If they did not they failed to comply with 
the fourth and fifth of the before-mentioned requirements, and left them- 
selves open to the possibility of very small units of light being placed on 
very high columns wide apart. Mr. Goodenough quoted Mr. Edgcum be, 
Dr. Bloch and Dr. Louis Bellin favour of his arguments. Continuing, he said 
the fifth requirement, which laid down for an ideal specification that it 
should leave nothing to the contractor other than the choice of the lamp 
of specified candle-power, needed little to be said to commend it to all 
practical men who had had experience of submitting strect-lighting 
schemes to local authorities. He considered thatthe failure of the draft 
specification to provide for that essential was absolutely fatal to its 
accepiance as a model. Finally, the provisions under which the testing 
should be carried cut to determine whether or not the contractor was 
fulfilling his obligations must leave as little room fot error, dispute and 
Injustice as possible. It was generally admitted that anything approach- 
ng absolute accuracy in reading small minimum horizontal illumination 

was impossible. Even in the case of fairly high values they found varia- 
tions of 7 per cent. as between readings by the same expert photometrist, 
Prof. Morris, and no one closely acquainted with street lighting photo- 
metry would be willing to accept a margin of less than 25 per cent. to 
provide against errors of observation and local disturbing influences in 
taking low minimum illumination readings. Would surveyors or 
councils allow a margin of 33 per cent. from the contract minimum, or 
were contractors to be obliged to provide that excess in order to guard 
against possible penalties, and’ was a specification which necessitated one 
or the other of those alternatives a scientific or a practical proposition to 
put before street lighting authorities ? He therefore submitted that the 
draft specification failed in every essential point to meet the require- 
ments of a standard specification for street lighting. He was of opinion 
that if the joint committee would abandon the pro posed “ unit of measure- 
ment" clause, and substitute one providing for rated candle-power 
of lamps determined by direct readings at specified angles in a specified 

ion, with a specified relationship between readings at the widest 
and the narrowest angles, and would provide a schedule showing by what 
number and arran gement, height, spacing and placingof lamps of specified 
candle-power the illumination of streets ia classes A to E would 
be (because it had been) obtained, they would produce, and very 
quickly, a specification of real practical value with a truly scientific basis. 


The draft specification suffered from “science run mad.” It had the 
atmosphere of the laboratory and not of the street. In conclusion, he 
would say that the criticisms he had felt it his duty to make had been 
directed solely to the end of securing a satisfactory standard specification 
for street lighting. Such a specification was badly needed, and a prac- 
tical, equitable, comprehensible and comprehensive specification would 
be weleomed by al] suppliers as well as all users of illumination. 

Prof. J. T. Morris said that first of all he wished to clear the air with 
regard to certain measurements of his which had been called in question 
and in which discrepancies had been observed. As a member of the 
Street Lighting Committee, he felt it his duty to place before that com- 
mittee absolutely every measurement he had made, and, as he had no 
further time, the tests were not checked. Several speakers had referred 
to the fact that there was something like an error of 22 per cent. between 
the calculated horizontal illumination as summed up from a number of 
lamps shining on a horizontal plane and the actual measured value on 
that same plane, and he had therefore collected the figures in the following 
table to see if there was any reason for the discrepancy. 


Tests comparing measured horizontal illumination with the sum of the 
illumination from direct-ray measurements, 12th April, 1911. 
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x Percentage Difference 
Measured. Sum. | difference. in foot-candles. 
0:0295 i 0-0305 | — 3 per cent. —0-001 
0-023 0-023 | Zero. 0-000 
0-0215 0-020 +7 +-9:0015 
0-019 0-015 j — 4- 0-004 
0-017 | 0-012 | = +0-005 


These figures showed that the lower the illumination the greater 
the actual difference between the measured and the horizontal, so that 
the percentage went up at a very much greater rate. Personally, he 
would have been glad if the figures had not been put before the technicat 
public, because they were just a straightforward statement of actual 
observations made without any check tests, but he thought it should be 
clearly understood that provided the measurements were not below 
0-020 ft. candle then the error obtained was not more than about qai 
foot-candles. He believed that with the improvements which were being 
made at the present time in photometers those figures could very easily 
be improved upon in the matterof accuracy. It should be borne in mind 
that the measurements were made two vears ago. The secretary had 
kindly forwarded him a copy of a number of the criticisms from engineers 
on the Continent and America, and, franklv, he had to confess that the 
experience of those well-known men seemed to go against taking minimum: 
horizontal illumination as the sole basis. Some of them agreed with it 
provided something else were taken as well. He did not know whether 
it were possible to- arrange so that the minimum horizontal illumination 
were taken plus either the average or the mean hemispherical candle- 
power given by the lamps. That was merely a suggestion, but in view 
of the opposition it seemed clear that some modification was required. 
Many of them were familiar with the lighting at the Institution of Elec- 
trical Engineers, and they could see the illumination of the room in which. 
they were assembled. There was a kind of gloomy effect produced in 
the Institution, and he believed that this effect was the same as that to 
which our Continental friends had alluded if the minimum horizontal 
illumination were taken. Hoe gathered from engineers who were criti- 
cising the work that they considered that if the horizontal illumination 
were the same throughout the whole length of the street it would produce 
a very depressing effect. He did not suppose that the illumination of the 
room in which they were assembled was better than that at the Insti- 
tution as far as reading was concerned, vet it produced a more cheerful 
effect, although the walls were darker, which certainly seemed to indicate 
that uniform horizontal illumination must not be the only criterion, and 
therefore he considered the proposed specification would probably require 
some modification. 

Mr. J. W. DUGDALE BRADLEY, in a written communication, did not. 
hesitate to express satisfaction with the working of candle- power standard 
contracts, and the preference of that system over surface illumination 
tests. To give an intending contractor the candle- power he was required 
to supply and the height above the street at which it was to be fixed, 
reserving the right of approval of the general character of the lantern and 
its reflectors, supplied the contractor with a definite practical problem to. 
solve, and he could deal with it with much less trouble than if he was to 
consider the many points involved by the adoption of a minimum illu- 
mination value over a large area. Consideration of those pointe, even if 
undertaken by him, would in many cases be largely wasted, because of 
the numerous questions which would crop up in connection with the actual: 
position of lamp standards and the different intensities of light required 
throughout varying depths of atmosphere in town streets of different. 
importance in many respects. It was also essential that if there was a. 
weak spot in the lighting installation, that weak spot should be localised 
and improved up to standard from time to time as weaknesses developed, 
rather than that the contractor should be told that a certain area was 
not properly illuminated. If acontractor had to be penalised for a failure: 
to supply a specifiel amount of light, he ought to be told of the exact 
point at fault, so that he might remedy it immediately. Moreover, 
circumstances entirely outside the contractor's control would make- 
penalisation difficult, and, if a contract was on a surface illumination 
basis, how was provision to be made for a change in lighting unit! He 
considered that it was wrong to assume that the positions of the points 
of light and their number could be omitted with advantage from-a con- 
tract. The matter could not be looked at froma laboratory standpoint, 
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but had to be considered in the light of the hundred-and-one practical 
points which arose in actual working, and with due consideration to the 
class and amount of traffic on roads, varving in character from the village 
highway to the metropolitan street. 

Mr. F. Barry was surprised to find that so little reference had been 
made to Appendix “ A " by those who did not like the specification. He 
confessed himself a “ whole hogger " on the illumination. question and 
entirely agreed with Mr. Edgcumbe. 

Mr. E. ALLEN thought that centrally suspended lamps in the street 
did not give satisfactory results. He had no doubt at all that the mini- 
mum horizontal illumination basis was a good one, but when walking in 
the street one did not want to be reading a paper, but rather to sce the 
man coming in the opposite direction. There was, therefore, good 
reason why the specification should receive further consideration by the 
committee to ree whether, in addition to the minimum horizontal illu- 
mination, it would not be wise to fix other provisions. 

Mr. Rocer T. SurrH said that Mr. Trotter's Paper dealt with a speci- 
fication, and most of the criticisms had been levelled not so much against 
the specification of street lighting as against the principle upon which 
that specification was drawn up. It seemed to hin that there were two 
ways in which such a specification might be drawa.  Firsily. the method 
adopted by architects and construction engineers, in which they specitied 
all details of the work, leaving the contractor to carry them out. In 
that case the man who drew up the specification was entirely responsible 
for results. The second wav, and one largely used by those who specified 
for machinerv, was simply to ask for a result, and leave to the contractor 
the entire responsibility for the way in which that result was achieved. 
Between those two extremes there were, of course, certain variations, but 
it seemed to him that it was not proper to frame a specification giving all 
the details of the work which a contractor had to carry out and also to 
ask him to give a result. The committee had followed the second method, 
while some of their critics appeared to wish to follow the method he had 
described as improper. The committee had simply asked for a result 
and allowed the contractor to obtain it bv any means he chose, and much 
of the criticism which the specification had received had been due to that 
fact. If he was right in that view, he would like to refer to two points : 
firstlv, as to the principle of drawing up a specification which only specitied 
results, and, secondly, if that principle was admitted, to ask if the mini- 
mum illumination was the correct result to ask for. Taking the second 
point first. For the last seven years he had designed all his lighting of 
railway stations and vards on the principle of minimum illumination 
measured 4 ft. from the ground, and in future it should be measured at 
] metre. One speaker had said that horizontal illuminaiion did not seem 
to him fair because the values were less than they would be if measured 
by the direct ray or on a vertical plane, and that quantities deduced from 
it. such as variation factor, had a lower value. But what the committee 
had been trviug to do was to save people's time. and surely it was only a 
convention, but a most useful convention, if they could possibly agree on 
one measurement that should take in all the other quantities by impli- 
cation. As a railway engineer who had to deal with 3,000 miles of liue. 
it was absolutely impossible for him to undertake anv photometric work 
at all, unless he could do it very quickly, and, although people responsible 
for street lighting might be more fortuaate, time was also important to 
them. If they could agree upon one measuremeat, which included the 
illumination from every possible source falling on to one plane, not 
excepting reflection or lighting from other sources, thea thev had got a 
measurement which could be made in the shortest possible time, while, 
at the same time as had been proved, giving sufficiently accurate results. 
The horizontal plane was the only plane on which by one measurement 
one could get such results. In a railway station in the Midlands where 
experimental lighting was in progress 30 per cent. of the minimum hori- 
zontal illumination on one platform wasreceived from lamps 35 ft. away 
on the other platform. That was an extreme case, but in Paddington 
Station the lamps on No. 1 departure platform supplied 16 per cent. of 
the minimum horizontal illumination on the opposite platform 48 ft. 
away. lf he could obtain that result by one horizontal illumination 
measurement, instead of certainly four or six measuféments in other 
planes and a lot of arithmetic and do it in one-tenth of the time, surely 
that was a great advantage. If only one result was asked for in the 
specification, it seemed to him that that one result must be horizontal 
illumination and nothing else, and he thought that the contractor was 
perfectly justified in including all the illumination that he could get from 
other sources of light as well as from reflection. Regarding the second 
pint, as to whether the principle of the specification was right, he thought 
at was, but for railway purposes other quantities besides minimum illu- 
mination must be emphasised. His own method of procedure was to 
write the specification and then go and carry it out, and he certainly 
could not trust himself to carry out the work successfully to the satis- 
faction of the people who wanted the light if he only insisted on minimum 
illumination. The variation factor had already been referred to by others, 
but he would like to emphasise the great im portance for railway work at 
any rate—and he thought it had a bearing on street lighting too—of 
insisting on variation factor in such a specification as the one they were 
discussing. He would also like to emphasise the question of glare. He 
would propose in addition to the above quantities to specify intrinsic 
brilliancy of the source of the illuminant. Some people were very fond 
of the brilliant lighting in many of the streets of London, much of which, 
to his mind, was a perfect disgrace, because the eyes were so dazzled and 
the pupil so closed by the effect of the glare that the minimum illu- 
mination midway between lamps hardly entered the eyes at all. He 
thoroughly and entirely believed in the specification as it stood, and 
he intended to work to it himself, but he would always emphasise the 
imnortance of variation factor and also fix a definite limit to the intrinsic 


brilliancy of the lamp. 


"factor" in street lighting. 
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Mr. W. R. Cooper called attention to the use of the term “ diversity 
This term, he said, had already several 
meanings in electrical engineering, and therefore he hoped that the term 
“variation factor," as used by Messrs. Pearce and Ratcliffe, would be 
employed to denote the ratio of maximum to minimum illumination if 
an abbreviation were necessary. Otherwise there would be needless 
confusion. With regard to the specification, he thought that many of 
the criticisms were due to misconceptions. Assuming that minimum 
illumination could be measured to a sufficient deyree of accuracy it pre- 
sented marked advantages. It should be taken in preference to vertical 
illumination, because it reached the limiting value before the vertical 
component. That horizontal illumination could only be measured in 
20 per cent. of the total street lighting in existence was not a serious 
objection, because a specitication of this kind became more important as 
the illumination became higher, and the higher the illumination the more 
difficult was it to interpret the meaning of candle power; whereas the 
measurement of illumination became increasinglv easy and took account 
of all sources of light. The meaning of candle-power near a dioptric 
globe and near groups of lamps became meaningless, and it was difficult 
to see how, for example, the candle- power on the 50 deg. ray could be 
measured in the case of street lamps of the Great White Way type. 
Horizontal illumination when measured directly introduced no such 
difliculiies. He was sorry to see, however, that no provision was made 
against the introduction of glare. This was no doubt difficult to pro- 
vide against, as it depended upon the intrinsic brightness of the source 
as well as upon the variation factor. He also thought it was unfortu. 
nate that the illumination was to be measured on a reference plane 
] meire above the street surface. In everyday use the pedestrian re- 
quired horizontal illumination on the street surface, and it seemed a 
mistake to measure it at a higher level. The introduction of the metre 
not only rendered smaller a quantity which was already rather small to 
be measured, but it introduced an error which varied with the height of 
the lamps, and therefore might be unfair to one system as against another. 
This was seea readily when it was sought to compare the minimum 
illumination with the lamps 20 ft. high as compared with lamps of an 
equal eandle-power 12 ft. high spaced 100 ft. apart. The lower height 
of lamp could not be disrezarded, as there seemed to be a tendency for 
lower posts to be used, as was evilent in America. 

Mr. JacQUES ABADY thought the specitication was absolutely wrong 
from beginning to end, and far removed from anvthing that was likely to 
be of any use to any single individual. He would try to summarise his 
reasons. Firstly, the specification purported to deal with contracts for 
street lighting, contracts made as between survevors on the one hand and 
the contractor on the other. It set up a certain standard minimum 
measured in a particular way, and then admitted that 80 per cent. of the 
lighting of this country could not be measured in the way specified. In 
his opinion the horizontal illumination produced from the sum of different 
measurements did not, and never would, agree with the horizontal illu- 
mination to be obtained by a direct measuremeat. Prof. Morris's ex- 
planation was very welcome testimony to that. Further, the specification 
specitied minimum illumination. He suggested that to make sure that 
one had got the minimum it was necessary to explore the street, which 
involved making tests other than the minimum, so where did the saving 
in time come in. What possessed the committee to put Mr. Harrison's 
table at the end of their Paper as evidence of the absurdity of the com- 
parison of the minimum horizontal illumination he could not imagine. 
He asked any man in the room whether as a matter of actual fact the 
lighting of a street was as good with 10 lamps of 43-8 c.p. on 2U ft. posts 
100 ft. apart as it would be at 10 ft. apart with 95-5 c.p. Was it not 
absurd’ He was glad to hear from Mr. Cooper of the absurdity from 
another point of view, viz., that to make the horizontal test 3 ft. 31n. 
from the ground did not set up a proper standard as between a high post 
and a low post. The horizontal illumination, whether the minimum ot 
the maximum or anything clee, was not, and never could be, a comparison 
of one system of lighting with another. lt was not possible in measuring 
lighting to dissociate the lighting effect obtained (1) from the source and 
(2) from what was being illuminated. People saw things not by the light 
but bv the reflection from them, and, as Mr. Cooper had suggested, the 
horizontal illumination wanted was that on the street surface. If that 
was so, then was not the value of that illumination dependent as much 
upon the nature of that surface as upon the height from which the light 
fell. There was no such thing as horizontal illumination 3 ft. 3 in. high. 
Mr. Trotter had said that what the authorities were out to buy was “ not 
lamps, not candle-power, but illumination." If he had phrased the sen- 
tence ‘ not lamps, not candle-power, but minimum horizontal illumina- 
tion," then there would have been some justification for the Paper, but 
he (Mr. Trotter) knew that it was impossible to make that statement. 
The Paper simply bristled with inconsistencies, and there was far too 
much difference between the classes, a contractor asked to comply with 
the illumination under a certain class being given a margin © 
per cent. : 

Mr. J. S. Dow read a numberof communications from foreign engineers 
the general view of whom seemed to be that while minimum illumination 
was a proper basis for specification it should be supplemented by other 
provisions dealing with glare, &c. ee 

Mr. L. GASTER said it was clearly understood from the very beginning 
that when the specification had taken any shape at all it would come 
before the Illuminating Engineering Society to be discussed and then 
taken back again to the committee for final ratification. 


In our next issue we shall give an abstract of the written 
criticisms which have been received on Mr. Trotter's Paper, an 
also Mr. Trotter's reasoned reply to the discussten. . 
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THE USES OF ARTIFICIAL INSULATING MATERIALS 
IN THE CONSTRUCTION OF ELECTRICAL APPARATOUS.* 


BY H. PASSAVANT. 


The four most essential properties of an insulating materia! may 
be stated as follows : (1) It must possess great mechanical toughness, 
so that if made in a suitable shape it can resist the unavoidable 
shocks of everyday work. (2) It must be capable to some extent of 
resisting the effects of heat, so that an accidental rise of temperature 
is not accompanied by any serious disintegration. (3) It must be 
capable of resisting the action of fire to such an extent that it is very 
little damaged, and should be able to withstand the action of an arc ; 
after such exposure to flame, it should not be found to have lost its 
insulating or mechanical properties. (4) It should, to a sufficient 
extent, be able to resist the effects of moisture or chemical action, 
at any rate to such an extent as would be likely to be necessary in 
actual working. A commission has lately been engaged in investiga- 
tingthe properties of insulators, and it may be of interest to discuss 
some of the points which have arisen in connection with that work. 

If a piece of “ Tenacit " of the kind that was made a few years 
ago is held in the Bunsen flame, the flame soon becomes coloured 
and the material appears to catch fire after a short time; but as 
soon as the flame is removed, the tenacit ceases to burn. With a 
piece, exactly similar, but of the latest manufacture, these effects 
take place much more slowly, and it is extremely difficult to inflame 
the material at all; efter removal of the flame the piece is found to 
be practically uninjured. If a plate of tenacit 10 mm. thick is 
taken, and some thermit is placed on it and inflamed, causing a 
temperature of 2,500°C or 3,000°C., a lightly burnt spot will be 
noticed ; but if the burnt surface is scratched away it will be found 
that the burning is only superficial, and that the rest of the material 
is quite uninjured. The electric erc must be taken into account as à 
disturbing intluence in considering insulating materials, for it may he 
liable to be exposed to such an accident at any time. If tho different 
materials are tested by exposing them to an arc of 10 amperes at 
220 volts between carbon electrodes, the are being gradually drawn 
out to its greatest length, very different results are given by different 
materials. Thus marb'e tends to extinguish the arc; the electrodes 
can only be drawn out on the surface of the marble to a length of 
about 2 centimetres, when the arc is extinguished. Slate is easily 
fused by the are without becoming a conductor. The are cannot be 
drawn out to a greater length than 4 centimetres. Inflammab'e 
materials are naturally set on fire, and conductive surfaces are 
therefore formed by the carbonisation of the material, and the arc 
can therefore be drawn out to considerable lengths. Many sub- 
stances that cannot be inflamed by an ordinary burner become 
inflammable in the arc and burn with a sooty flame; and in this 
tase the electrodes can be drawn out to a distance of about 12 centi- 
metres. Tenacit of the latest type cannot be set on fire by the are, 
and even after a length of time there is no soot formed. It only 
becomes conductive when fused and heated to a bright red heat, but 
the arc can then only be maintained over slightly greater lengths 
than in air. A really good insulating material differs from porcelain 
and substances such as those used in the Nernst lamp, which become 
conductors at high temperatures and help to maintain the arc instead 
of suppressing it. With respect to chemical inactivity, it is not 
Possible to lay down very stringent conditions; it is generally 
aufficient if the substance is able to withstand the effects of wind 
and weather, including snow, ice, and the light of the sun. Such a 
‘condition is not difficult to fulfil. It is rather different from an 
order which was lately received and executed by the Allgemeine 
Elektrizitits Gesellschaft for a vessel made of insulating material to 
hold electrolytic chlorine ; the said vessel was delivered and has been 
working satisfactorily for a long time. The following experiment 
Vill help to give some idea of the toughness of tenacit. Suppose a 
plate of cast iron 3 mm. thick to be placed on a layer of sand, and 
elo a similar plate of tenacit. If now a steel ball weighing 4 kg. is 
allowed to fall on them from a height of about 1 metre, the tenacit 
Plate will be broken or cracked, whereas the cast-iron one will 
remain uninjured. Suppose the Tenacit plate to be replaced by 
another, having the same weight as the cast-iron one, and the experi- 
ment to be continued. It will then be found that the cast iron will be 
shattered when the ball falls from a height of about 1-5 metres, 
whereas this will not take place with ths toaacit until a height of 
about 2 metres is allowed for the fall. Naturally this proves nothing 
as to the relative strengths of the two materials, but it may help to 
give some sort of rough idea as to the toughness of the present 
manufacture. 

These artificial insulating materials are used for many purposes, | 
Principally perhaps for small pieces of apparatus used in an ordinary i 
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house, or in small workshops where no sort of skilled supervision is 
possible. "Thus, in Berlin alone there are in actual use some 45,000 
meters, which stand on bases made of artificial insulating material, 
which is sufficiently damp-proof and heat-proof to suit the circum- 
stances, and is also sufficiently plastic to be moulded to the required 
shape. The author gives a number of instances with photographic 
illustrations, showing the purposes to which this branch of work 
muy be turned, specially in connection with small bases and other 
forms of construction used in making branch joints on cables. Of 
these, naturally enough, there is a large variety. There is also a 
field in connection with electric heating apparatus. The new insula- 
ting matenals can be used luckily to insulate cither the electric 
current or heat ; used as a heat-insulating medium, it serves to limit 
and confine it in any way that may be desired. Thus, in connection 
with workshop processes, where, as in certain paper-making methods, 
heat is necessary locally, it may be highly desirable on economic 
grounds to “insulate " the heat ; in other words, it may be necessary 
to heat the paper locally without any intention of heating the atmos- 
phere generally. In a particular case of this kind, by a proper 
adjustment of the apparatus and the use of a proper insulating 
material in its construction, it became possible to effect a reduction 

of 20 per cent. in the annual cost for energy. Water-heating 
apparatus of the electric kind has lately absorbed a good deal of 
attention, and here again something can be done on similar lines, 

secing that the essence of success lies in the possibilit v of insulating 

the hoated water from the surrounding atmosphere. "There is thus a 

large fie!d for the application of these substances in the capacity of 

heat insulatora which is probably elmost as extensive as that in 

which they figure as electric insulators. | 

But it is, perhzps, as well to address a word of warning to manu- 

facturers. Not long ago it was considered to be sufficient to state in 

public advertisement thet the insulating material which was com- 

mended to the public was able in such and such a thickness to 

withstand the attack of so m»ny thousand volts, while the insulation 

resistance amounted to several thousands of megohms. If a lighted 

match wes held in contact with the substance in question, it was 

generally found that all this was vain boasting; all the other 

conditions which a successful insulator must possess seemed to have 

been left out of account. This, of course, refers to the state of the 

ert as it was a few vears ago, and the facts which have been stated 

about Tenacit and the are serve to show the progress that has been 

made. The “ageing” of the material must also be considered, 

especially if it contains organic moterial, and a neglect of this 

consideration has also led to much disappointment. Makers must 

be prepared to give much more stringent guarantees than in the past, 

and the plastic nsterials, which are more and more coming to the 

front, must have their properties well defined and easily understood. 

Various substances of this nature are made by the Allgemeine 

Elektrizitáts Gesellschaft, several of them in different grades. <A 

table is given showing the various properties of these substances, of 

which the following is a summary. Thus tenacit is made insix 

grades, the minimum thickness of the different grades varying from 

2to 5mm. It varies in colour from white to black, and is used for 

meter bases, overhead equipments, handles, covers and various kinds 

of electrical apparatus; it is also said to be used for making the 

steering wheels of motor cars. Its properties, as well as those of the 

other substances hereafter mentioned, are given relatively and 

roughly in the form of figures under the following headings, each for 

the different grade, viz., hardness, toughness, insulating capacity, 

heat-resisting powers, and the power to resist damp ani chemical 

action. The next substance is vulcanite in four different grades with 

a minimum thickness varying from 2 to 0-2 mm. It is mostly used 

for shaped articles of various kinds. Then comes stabilit, with a 

minimum thickness varying from 2 to 1 mm. It is made in five 

grades, and varies according to the grade from brown to black and 

red. It is also largely used for shaped articles. Then there is 

“iron vulcanite " in three grades with a minimum thickness between 

2and l mm. Itis grey in colour. It is used in overhead equipment, 

and for ship and carriage work. Then there is vulcanised asbestos 

of a minimum thickness of 2 mm., grey in colour, used for coils, 

bushes, discs, switches, &c. And finally vulcanised fibre of a 

minimum thickness of 1 mm., used for bushes, discs and plates, red 

or black in colour. The figures which represent the properties of 

the various substances are stated on the authority of the com- 

mission which has been investigating the matter of insulators. It is 

probable that a substance like tenacit will in the not distant future 

be manufactured in far fewer grades than at present, and this would | 
seem to be desirable on many grounds. It will, however, before 

long be almost impossible to find a switch handle constructed of such 

an insulating material that it inflames and almost explodes as soon a; 
a match is held to it ; and yet cases of this kind can be found at the 
present moment. 
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THE STREET LIGHTING SPECIFICATION. 


If the Joint Committee which drew up the standard clauses 
for inclusion in a specification of street lighting desired 


; criticisms and suggestions in permitting Mr. A. P. TROTTER 


, to present these clauses at a meeting of the Illuminating 


— ee — — o 


Engineering Societv, there is no question that their desire 
was amplv fulfilled. Nor was there any mincing of opinions 
on the neutral platform provided bv the Society. To some 
extent the critics seem to have been in two camps, namely, 
the electric and the gas, though we scarcely think it is 


necessary that this should be the case. [t is eminently 


desirable that the matter should be settled on ““ non-party ” 


lines. Apart from this point, however, we think there has 
been à great gain in the discussion that has taken place, as 
the Committee will now have the advantage of outside 
eriticism to guide them and of a good many suggestions 
which are worthy of further consideration, 

The subject of illumination is one on which ideas are 
frequently not as clear as they should be—a point which 
was certainly evident in the discussion. The measurement 
of illumination is a somewhat new science, and perhaps for 
that reason is open to some suspicion, Moreover, there 
Is frequently a tendency to confuse brightness and illumi- 
nation, with disastrous results. The measurement of candle 
power is really effected by means of illumination, and for 
that reason it follows that there is really no more difficulty 
in measuring illumination than there is in measuring candle 
power. To measure candle power and then to reduce it to 
illumination by some arithmetical process is quite illogical. 
It may, however, sometimes be preferable to measure 
illumination normal to the incident light and to reduce this 
to any other angle that is desired ; but unless there is any 
very good reason for so doing it will generally be preferable 
and more simple to measure illumination direct upon & 
surface having the direction finally required. 

As stated in our last Leading Article on this subject, 
the specification in some ways specifies very little. This 
view was voiced in the discussion. We think, however, 
that it should be borne in mind that the specification does 
not preclude the specifying of other items besides that of 
minimum illumination. We imagine that no engineer would 
specify merely this quantity unless he desired to have alter- 
native schemes submitted to him of the widest description. 
Such schemes would enable the latest advances of any kind 
to be included. As an extreme case, they would permit the 
contractor to submit a scheme whereby the illumination 
was obtained from vacuum tubes running the whole length 
of the street. Frequently, however, the engineer would 
desire to be more precise. He might specify the positions 
of the poles and that they should not be less, or more, than 
a certain height. The type of the lamp would then be left 
to the choice of the contractor. Or he might go further and 
state that he would have arc lamps or gas, as the case might. 
be, still leaving the particu'ar lamp. reflectors, &c., to be 
selected by the contractor. To meet such points as thes 
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it would be better to have optional clauses in the specifica- | zontal and vertical arrangements and the fuel oil on which the 


tion which would act as a guide and could be omitted if 
desired. l 

It will certainly be admitted that in stipulating minimum 
illumination as the sole criterion of what is desired the speci- 
fication has been reduced to its simplest possible form. This 
result was arrived at largelv on account of the remarkable 
agreement between minimum illumination as a measure of 
street lighting and the general effect as judged visually by 
a party of survevors. Simplicity is undoubtedly a very 
great advantage, but we doubt if it can be carried quite as 
far as this and we feel that some provision should be made 
to prevent undue glare. In all probability it is desirable 
that some variation should exist. Everyone is acquainted 
with the fact that when portions of » ^treet are illuminated 
directly bv sunlight the effect is more pleasing than it ts 
when no sunlight is present. In the latter case the illumi- 
nation is more uniform, but the result does not appear to be 
so satisfactory. For the same reason it is quite possible 
that if a street were illuminated uniformly by artificial 
means the result would not be pleasing. But though more 
highly illuminated patches here and there may be desirable, 
care must be taken that the local illumination is not carried 
to excess and tliat the use of powerful sources of light does 
not result in glare. This mav be avoided to some extent by 
stipulating that the ratio of maximum to minimum illu- 
mination (which may be termed variation factor, but which 
we sincerely hope will not be called diversity factor—a term 
already sufficiently used) shall not exceed a certain value, 
and it may possibly be desirable, as suggested by Mr. ROGER 
T. SMITH, that this ratio should also not be less than a certain 
value. It is not an easy point to deal with, because the sense 
of glare will certainly depend also upon the specific bright- 
ness of the source of light, and it is difficult to know what 
stipulation to make in a case of this kind. In such a speci- 
fication, however, we feel that it is important that this 
questicn should not be wholly disregarded. : 

There are so many points of interest in the whole subject 
that we hope to return to some of them in a later issue. 


— — 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ErEgcTRICIAN Offices, post 
tree, on receipt of published price, adding 3d. for books published under 2s. Add 
lO per cent. for abroad or for foreign books.) 
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Diesel Engines for Land and Marine Work. By A. P. CHALKLEY, 
BSc. With an introductory chapter by De. Rudolf Diesel. — (Lon- 


doi, 1912: Constable & Co.) Pp. xi.4+226. 8s. 6d. net. 

This book deals with the special type of internal-combustion 
engine in which high compression and the injection of the fuel 
by the aid of compressed air are adopted, a type which is so 
very much before the engineering world at the present time. 
It opens with a short introduction by Dr. Diesel, who dis- 
cusses the application, present and prospective, of the engine 
which he brought out and which bears his name, its wide use- 
fulness in the industrial world and the large range of oils on 
which it may in the future be run. 

The book proper commences with a chapter on the general 
theory of heat engines, and the Diesel engine in particular, in 
which the thermo-dynamic cycles are treated of and reasons 
are advanced for the efficiency of the cycle on which this type 
of engine operates. | | 

The action and working of the engine is next discussed, the 
ground covered being the four-stroke and two-stroke single 
and double acting designs, the respective merits of the hori- 
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engine normally runs. 

A useful chapter on the construction of the engine follows, in 
which a typical example is described, its special features being 
very clearly illustrated by sectional views of the important parts, 
and how they vary in detail and disposition in various makes, 
both British and Continental. This is one of the most 1m- 
portant chapters in the book, covering as it does short descrip- 
tions of most of the best makes. In it the reader will notice 
the vital importance of the air compressor to the success of this. 
type of prime mover. 

Information is next given on installing and running an 
engine, its management and upkeep, suitable methods of 
testing and particulars of tests which have been carried out. 

The remainder of the book is devoted to the adaptation of 
the Diesel engine to marine work, for which many advantages 
are claimed. Methods of reversing are here described, and the 
question of how best to deal with the numerous auxiliaries 
which form so essential a part of the equipment of every ship. 
The construction of à marine engine is also discussed, and 
several examples of actual engines are given. followed by an 
appendix containing Llovd's Rules for marine. internal-com- 
bustion engines, and a further appendix consisting of Dr. 
Diesel’s original specification. 

The whole book is well and clearly written and illustrated. 
The author has adhered closely to his subject, and in conse- 
quence there is no more of the general theory of heat engines 
than 1s necessary to make the volume complete. 

Unfortunately the whirligig of time has played havoc with 
his running costs, for whereas he bases liis consumption figures 
on fuel costing 35s. to 45s. per ton, users of all liquid-fuel 
engines have for the last 12 months known to their cost that 
prices might on occasion be artificially inflated to and main- 
tained at double these figures, with an occasional! excursion to 
something approaching three times the amounts named. The 
remarks on this head and on the anticipated tendency of oil to 
drop in price rather than rise, as it is now proved to be capable 
of doing, will no doubt be carefully weighed before being 
inserted in a future edition. 

The author's enthusiasm for his subject has perhaps carried 
him a little too far where he savs that the lubrication of the 
engme requires no more than ordinary attention, and also 
where the degree of skill required of the attendant is men- 
tioned. Again, in dealing with the question of varying loads he 
states: “In a steam engine the efficiency falls very consider- 
ably with a decrease of load." This statement requires 
qualification, and its correctness entirely depends on the load. 
In a lighting station, for example, where long runs at light 
loads may be required, the steam engine would show a far 
better proportionate efficiency than any internal-combustion 
engine, and would carry the peak load in a more flexible manner. 

A perusal of the second chapter leads one to speculate as to 
whether the whole theory of the Diesel engine is not based on a 
foundation as insecure as the stratification theory of Otto's 
gas engine, and whether the whole gain in efficiency is not 
obtained by the high compression: at which the engine can 
work owing to the method adopted in dealing with the working 
charge. It this be true it seems probable that the liquid-fuel 
engine of the future will be a simpler engine than the one 
described in this book, something as simple and with as few 
auxiliaries as the modern gas engine. 

The book, however, describes the Diesel engine as it is being 
made to-day and describes it clearly and well. We can 
recommend it to anyone interested in the subject, whether he 
be a present or prospective user, a maker, or a student only of 
the internal-combustion engine. ` W. M. 


Installations Electriques de Force et Lumière: Schémas de 
Connexions. By Apr. CuRCHoD. With a preface by P. Janet.. 
2nd edition. (Paris, 1912: H. Dunod et E. Pinat.) Pp. viii. + 208. 
Paper covers, 7f. 50, bound 9 f. 


A work of this nature is obviously suited to the practising: 


engineer rather than to the student. It consists of 75 plates 


giving diagrams of connections for various continuous and?! 
alternating-current installations, together with a brief de 
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‘scription of each diagram. Of the installations dealt with, 40 
are continuous current, 23 alternating current, and the re- 
mainder various schemes, such as the conversion of alter- 
nating to continuous currents. By far the greater part of the 
book relates to the generation and conversion of electrical 
energy, only six plates being devoted to its utilisation. The 
value of the book would have been enhanced had tlie author 
dealt more fully with the applications of electrical power. 

The diagrams given cover fairly well the more ordinary 
cases met with in the generation of electrical energy, in. par- 


ticular continuous-current systems, with and without batteries.. 


No instances are given, however, of high-tension A.C. schemes 
with electrically-operated switches. A synchronous motor- 
generator set might well have been included in the section 
devoted to the conversion of alternating to continuous cur- 
rents; tle author gives an induction motor-generator set, but 
Steps the line voltage down through transformers before 
applying it to the induction motor. It is more typical. except 
for extra high-tension lines, to wind the motor for the full 
line voltage and to dispense with transformers. 

The diagrams are excellent; they represent good practice 
and are well drawn and printed. The arrangement of the 
book, however, is not quite satisfactory. The subject matter 
is divided into two parts, the description forming the first and 
the plates the second. With the plates themselves there is no 
description whatever. From the reader's point of view 1t 
would be much more convenient to have the descriptive matter 
on the opposite pages to the diagrams. 

The book is a useful reference work for assistants in switch- 
board departments and others engaged in similar work. 

A. E. C. 
By (* N. PickworTa. 5th 


"The Indicator Handbook. Part II. 
Emmott & Co., Ltd.) 


edition, revised and enlarged. (Manchester : 
Pp. 139. 3s. net. 

The first part of this handbook is a guide to the construction, 
working and application of the indicator. In the companion 
part, the part under review, the analysis of indicator diagrams 
forms the subject matter. In a revised and enlarged form this 
handbook is now entering its fifth edition, a fact which clearly 
marks the kindly reception accorded to it by steam users in the 
past. 

The first chapter, on preliminary considerations and defini- 
tions, whilst elementary in character, is sufficient to form a 
basis for the comparison of the effects of the various disturbing 
conditions found in practice. In the analytical work of the 
following chapters the deviations of the actual diagrams from 
the theoretical form, due to various interlinked mechanical 
and thermal influences, are amply, yet concisely, treated. 
Each of the “ lines," and their many peculiar configurations 
met with in practice, is first treated separately from the rest of 
the diagram. Diagrams as a whole are then considered. The 
effects of faulty valve setting, and of lost motion due to wear 
.of the several parts comprising the valve gear, upon the steam 
distribution in the cylinder makes clear the way for the work 
on the combining of diagrams from multi-cylindered engines, 
and the information which may be derived from such com- 
bined diagrams. 

In view of the increasing use of internal combustion engines, 
the augmenting which has taken place in the present edition of 
the portion allotted to gas and oil engines is a step in the right 
direction. The diagram peculiarities indicating the condi- 
tions attaining in the cylinders of internal combustion engines 
are quite as varied as those of the steam engine, and the under- 
dying cause of the fault often equally as obscure. 

In addition to the ordinary methods of power computation 
-various special instruments for rapidly finding the mean 
pressure of a diagram are described in the chapter on diagram 
calculations. Diagrams from air compressors, blowing engines, 
' -water and air pumps complete a useful little book. A. C. 
Psychology and Industrial Eiiciency. By Huao MUNSTERBERG. 

(London : Constable & Co.) Pp. 321. 6s. net. 

Until some 50 years ago psychology would rightly have been 
«classed with the purely speculative, as opposed to the exact, 
sciences. About that time, however, investigators applied 


themselves to the most minute description of mental experiences 
and began a!so to attempt to deduce from these experiences 
general laws after the model of the physical sciences. For some 
vears, however, these experiments were essentially of a labo- 
ratory character, being as remote from actual worldly experi 
ences as some electrical laboratory experiments are from engi- 
neering practice. But gradually the important aid which psycho- 
logical methods can be in the investigation of many evervday 
problems, especially those of an educational, medica! or legal 
character, has come to be recounised and utilised. [It is evi- 
dent. however, as Mr. Munsterberg points out, we need not 
stop here and that with equal justice psychological methods 
and the results obtained by their aid may be utilised in other 
directions. In the book under review the author shows how 
this may be done. 

In discussing this question he details three chief purposes 
of business life: How to find the best possible man, how to 
produce the best possible work and how to secure the best 
possible results. These purposes are discussed under various 
headings according to the class of work to which they refer. 
The two headings most likely to be of interest to electrical 
readers are those dealing with electric railway and telephone 
work. In the first of these chapters the author describes a 
series of investigations undertaken at the instance of the 
American Association for Labour Legislation into the personal 
qualities of tramcar motormen in so far as concerns their im- 
munity, or otherwise, from accident. The description of the 
methods and apparatus used in these investigations is mterest- 
ing and the conclusions not less so, as it 1s proved that the men 
who have shewn themselves most capable on the driving plat- 
form are the same as those who come through the experimental 
ordeal with the most success, practice thus confirming theory 
in a degree more closely than would perhaps be expected. 

An account is also given of experiments undertaken in the 
interest of telephone service, attempts being made to test the 
operators’ memory, attention, intelligence, exactitude and rapi- 
ditv, while other matters of a similar kind, but not of such 
immediate interest to the electrical engineer are discussed. 

The book, though Mr. Munsterberg’s style does not make 
for easy reading, is well worth study by those who are inclined 
to inquire into the ** why ” of things, but it will be as well if 
they accept with caution some of the opinions expressed. 


THE USE OF THE ELECTROSTATIC SYSTEM FOR THE 
MEASUREMENT OF POWER. 


We give below an abstract of the discussion which took 
place in London on Messrs. C. C. Paterson, E. H. Rayner and 
A. Kinnes’ Paper on this subject. An abstract of the Paper 
was published on p. 126 of our last issue :— 

Prof. ERNEST WiLsow referred to the power-factor of 0-1 mentioned by 
the author, and asked what accuracy the wattmeter gave at much lower 
values. For a given voltage on the needle (100) and a given voltage 
between the quadrants (2) the deflection would become smaller as the 
power-factor was reduced, and it might be necessary finally to increase 
the voltage between the quadrants if the voltage of the ncedle was fixed, 
in order to regain accuracy. When large currents had to be dealt with— 
e.g., 2,000 or 3,000 amperes—this could only be done at greatexpense In 
power with shunts, and their self-induction had to be considered. A 
small air-cored generator driven by a direct or alternating motor was 
exhibited, in which the volts between the bushes could be of the order 
150 or more, and the voltage drop due to the main current and the disst- 
pation of energy in the magnetising coil were small. This generator also 
served as an ampere-meter when an electrostatic voltmeter was pi 
across the brushes. He then referred to an electrostatic wattmeter 
which was on the table, in which the full voltage of the supply up to 
15,000 was directly impressed upon the fixed system, and the air-co 
generator was connected to the moving system. He thought ıt was 
instructive to compare the two types. ] 

Mr. J. S. HicHFIELD said that it was most important in power stations 
to have some standard instrument capable of measuring with accuracy & 
large amount of current. The instrument described by the authors 
seemed to be perfect form that point of view, but whether they could be 
produced in a form suitable for use in the test room of a big power 
station he did not know, but he saw no reason why they should not. 

Mr. G. L. ADDENBROOKE said, having been interested in electrostatic 
methods of testing for some 25 years, he was glad to find that the authors 
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so fully endorsed the views which he expressed in his Paper before the 
Paris Congress of 1900, and also in a subsequent article on the '* Electro- 
static Wattmeter " (see THE ELECTRICIAN, Vol. LI., p. 811). As regards 
the pressures employed, the formule used, and the means used for stan- 
dardising the two methods of working were very similar except in detail. 
Adopting the basis used by the authors, his methods were designed for 
giving an accuracy of l part in 500 to 1 in 1,000, which was sufficient for 
all commercial purposes as well as for most research work, and if these 
limits were not exceeded it was possible to make the apparatus both 
fairly compact portable and reasonable in price. The real difficulty he 
had found was not so much with the instruments or methods of use, but 
in getting users to look at electric testing from an electrostatic point of 
view. The teaching of electrostatics in technical institutions was very 
poor, and the problems were nearly always approached from the current 
side, the pressure being regarded as of secondary importance, whereas he 
had found from his experience that much clearer views of what went on 
in mains and in generating plant were to be obtained by considering 
primarily the pressures involved, which were indicated very clearly in 
electrostatic methods. The authors had used one of his wattmeiers as a 
standard for several vears, and using it with the quadrants very near 
together had, he understood, been able to attain an accuracy with it of 
between 1 part in 1,000 to 2,000, though the instrument was by no means 
as perfectly constructed as he could have wished. They had now passed 
to l part in 5,000, and though this might not seem a very great step, he 
could appreciate the great difficulties which were involved, and the 
minute care necessary in numerous details. Such difticulties were, 
however, not confined to elecirostatic instruments, but were general; 
moreover, it was one thing to tune up a set of instruments to such a 
standard for a particular set of experiments, and another to make 
arrangements:by which such a standard could be maintained for daily 
working the vear through. While he might not be in agreemeat with 
the authors on some of the details, which he might have himself arranged 
otherwise, nevertheless he could endorse from his own experience the 
work generally, and heartily congratulated the authors on the results 
which thev had obtained. His experience had led him increasingly to 
feel the value there was in electrostatic methods in solving many of what 
were coming to be the most important problems in electrical eagineering, 
and this endorsement of the fundamental soundness of these methods 
could not be without its effect. There was no fundamental ditference 
between the use of electrostatic measurements for power measurements 
and for investigating the behaviour of dielectrics, the same instruments 
and largely the same methods could be applied to both purposes, and 
though the apparatus was not very portable it had the great advantage 
that if installed in a central station or factory, leads from it could readily 
be taken to any part, and therefore commanded any tests which needed to 
be made in any pari of the premises, and these could be carried out under 
comfortable conditions. 

Mr. A. P. TROTTER said that he was familiar practically only with Mr. 
Addenbrooke' s instruments, and he had a very high opinion of the set of 
high-power instruments which that gentleman had designed, and also 
of the very valuable research work he had done in connection with 
dielectric losses. He was glad to see that the instrument was being used 
in several places—for example, at Callender’s. For research upon the 
properties of dielectrics the precision named by Mr. Addenbrooke was 
:3ufficient, but when they came to testing measuring instrumeats they 
must go one better than any machine that was going to be presented to 
them, and that was the justification for pressing precision to such a 
high degree as was necessary at the National Physical Laboratory. He 
rather doubted whether it was sound to try to do too much with a single 
instrument, and he thought that there was something to be said for 
having smaller instruments overlapping. He would like to know whether 


‘the precision of 5 parts in 10,000 was on full scale deflection, or on 
which part of the scale, because that was rather an important point in | 


"discussing. precisions, The most valuable part of the Paper was the 
‘correction to be applied when transformers were used for such measure- 
ments. That was a subject about which he had been rather suspicious, 
but he would look forward to it with greater confidence now. 

Mr. A. CAMPBELL was pleased to see that the authors had brought to a 
pitch of perfection the method of using a very high ratio trans- 


former to step up the voltage drop on & shunt with alternating 


Current. There was one very great drawback to the general use of that 
method. In order to have a transformer which would work properly in 
such a case the primary self-inductance had to be made as high as pos- 
‘sible. That necessitated a comparatively large number of primary 
turns, and if the secondary turns were to be, say, 100 times more, that 


would necessitate a very large number of secondary turns, which made the ! 


‘Secondary inductance enormous and read y—and here was the difficulty — 
to resonate with any very small capacity across the terminals. When 
making some measurements of iron rings they had used such a trans- 
former connected to a voltmeter by 4 or 5 yards. of ordinary flexible, 
and found that the capacity of the flexible connection raised the voltage 
80 much in the secondary as to bring in errors of 4 or 5 per cent. in their 
measurements, which showed that the transformer must be brought as 
near to the electrostatic voltmeter as possible. The authors' device 
for compensating for the change of ratio at different frequencies was 
very ingenious. It was an easy matter to construct a fairly good high 
ratio transformer, but for general use the ordinary transformer was good 
-enough for most practical purposes. He would like to ask the authors 
how the new standard wattmeter behaved as regards creeping, and how 


much better it waa by the careful treatment of the suspension than the | 


Kelvin voltmeter. 
Mr. R. W. PAUL considered that if the instrument was set up and left 


-for a time there would be slight errors in the readings due to temperature 


changes and the lengthening of the suspension. Had the authors con- 
sidered the possibility of the cylindrical system devised bv[Profs. Avrton 
and Mather, which would, he thought, be found to be free from tlie errors 
referred to. What was the capacity between the needle and the quad- 
rant at full-scale deflection ? He presumed that on account of the form 
of the needle it was larger than would be the case with the cylindrical 
method. The period of the instrument seemed somewhat long. 

Mr. J. T. IRwiwN said he would like to draw attention to the fact that 
the authors had given no test to show the accuracy of the wattmeter on 
varying power-factor. An electrostatic wattmeter had or might have 
two controlling forces, one due to the suspension and the other due to the 
want of symmetry in the fixed or moving system, which varied the 
capacity of the needle relative to the quadrants with angular movement. 
The amount of the second control should be very small compared with 
the former if the instrument was not to be sensitive to change of voltage 
and change of power-factor. The authors pointed out that it was very 
easy to adjust the electrical zero so that it agreed with the mechanical, 
and when this adiustment was made the electrical control force was 
wiped out at zero on the scale, and if the instrument were perfect it 
should now be possible to turn the ncedle by means of the torsion head 
to any point on the scale, and switch on or off the pressure on the needle 
without movement of the needle. If it did not fulfil this condition then 
it would require a calibration for every voltage, and even if the voltage 
was kept constant it would not be correct except at unity and zero 
power factors ; at unity because it was calibrated at unity, and at zero 
because the instrument at that point was adjusted to be independent of 

voltage. The change of reading with voltage variation would, however, 
be generally more important than the change of reading due to change of 
power factor for the same true watts, and he would expect in an instru- 

| ment constructed with the refinements described that the change due to 

! change of power factor would be negligible. He would, however, like 
to see some tests taken to prove this, if one was to get an accuracy of 
5 in 10,000. 

Mr. S. M. MELsoM said that, as Mr. Rayner hal mentioned, very high 
insulation resistance or surface leakage would atfect accuracy very con- 
siderably, but the authors had got over the difficulty by using am berite.» 
Treated in a proper manner, he did not think one need be unduly 
frigatened about ebonite. They had some re-istance boxes made of 
ebonite with a highly polished surface—which he believed was better than 
the rough surface—which had been in useforsomething like 20 vcars, and 

j the insulation was just as good now as when they were made, the reason 
being that the boxes had been religiously covered up when not in usc. 
He thought a great deal more depended on the nature of the surface than 
was generally expected. 

Prof. J. T. Morris asked what precautions the authors had taken in 
order to obtain such a degree of accuracy. He noticed that in the 
authors’ instrument the needle and the quadrants were made of the same 
material—viz., copper-aluminium alloy. Did they find, as was found in 
many electrostatic voltmeters, a contact difference of potential between 
the needle and the quadrants owing to the different method of treatment, 
and, if so, he would like to know the magnitude. 

Mr. C. C. PATERSON, in reply, said that Prof. Wilson had asked about 
power-factors below 0-1. While, of course, they did not often have to 
measure such low power-factors with currents as high as 3,000 amperes, 
they would have no difficulty in doing so. With a power-factor of 0-1 
and 2,000 amperes in the shunt thev obtained a deflection on the watt- 

| meter of something of the order of 18 in. or 2ft., and they would see 

! that that could be read to pretty high accuracy, and if the power-factor 

| was down to 0-3 it could be read to an accuracy of l per cent. Most of 
| the shunts they used were capable of considerable overload capacity, so 
| that they could practically double the accuracies given without any 

, difficulty. He did not wish to deprecate Prof. Wilson's ingenious 

arrangement in any way, but with the quadrants so near together he 

: questioned whether it would be safe to raise the voltage on the quadrants 

! much above 10, since the needle would tend to tilt with the large cross 

force going on to it. He could not quite agree with Prof. Wilson that it 
was desirable in a general way to use an instrument in which 10,000 volts 

were used straight on the needle. The main reason was that one did 

not often have to use an instrument with 10,000 volts, and an instru- 
ment which made use of that voltage direct on the needle was not of use 
with voltages very much below, while the method of using a dividing 
resistance gave very much greater flexibility. Moreover, he was not 
quite sure how one would calibrate for high accuracy work requiring 

' 10,000 volts on the needle. In reply to Mr. Highfield, he had no ex- 

. perience as to the possibility of using electrostatic voltmeters in central 

stations. Mr. Addenbrooke had criticised the use of 2 volts on the 
quadrant, and said that he had reduced his to !th volt.  Thev had 
taken 2 volts on the quadrant partlv because they started using an 

Addenbrooke instrument which required 2 volts, and, on the whole, he 

thought they would continue to use it, even if they had the chance of 
| starting again, because it gave greater controlling forces in tho instru- 
| ment. With regard to Mr. Trotter’s question as to the desirability of 

, using & single or several instruments, it was certainly nice to have a 

, second string to one's bow, but each case had to be considered on its 
merits. An electrostatic voltmeter lent itself to a large range, and if the 
National Physica] Laboratory had a second instrument he did not think 

they could do otherwise than make one of exactly the same range, 

, because, after all, the multiple ranges were arranged for by the different 

| Shunts and the dividing resistances ; the instrument itself being really 

only a small part of the whole system.. As regards the accuracy of 6 

pare in 10,000 they reckoned to have all their apparatus and the cali- 
ration of their voltmeter to an accuracy of l-part in 10,000. 7 There was 

a resistance and a volt measurement in the calibration Of\a(voltmeter, and 
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if cach of those was liable to an accuracy of 1 in 10,000 the accuracy of 
the voltmeter was likely to be 2 in 10.000, but the accuracy of 5 in 10,000 
was put down as a conservative figure, The 2 in 10,000 was near the top 
_ of the scale, while the 5 in 10.000 was half scale reading. Prof. Morris 
had raised the question of the limit of accuracy that was possible. It 
was not the accuracy with which one could read the instrument, but the 
accuracy of the constancy of the alternating-current voltage. With 
regard to creeping, the Kelvin voltmeter had an ordinary platinum wire, 
and the phosphor bronze suspension which they used was very much 
better than that. It was a “ toss up " whether one got a good piece of 
phosphor bronze or not. Referring to Mr. Paul's remarks, he could not 
say that they had considered the cylindrical system very carefully, and 
therefore he could not express an opinion as to whether it would work or 
not, but it would certainly have a great advantage as regards lengthening 
of the suspension. His own impression, however, was that it was not 
right to consider that the temperature coeflicient of those instruments 
was simply due to the lengthening of the suspension with temperature. 
Surely there was a change of the elastic constant of the material with 
temperature which was a more serious effect than the lengthening. — If it 
was only a lengthening effect it would be easy to compensate for it. 
They would have to look into Mr. Irwin's suggestion for calibrating and 
testing wattmeters with a little more care. As to the instrument keeping 
the same constant at different voltages, it was well known that electro- 
static wattmeters had that failing that they must always be used at the 
voltage at which they are calibrated. Messrs. Orlich and Schultze had 
dealt very fully with that in their Paper. Their own instrument changed 
4)-2 per cent. in its constant for a 10 per cent change in voltage. He quite 
agreed with Mr. Melsom that ebonite was very good, provided it was kept 
covered up. : 


ON MAGNETIC RAYS IN DIFFERENT GASES.* 


BY PROF. A. RIGHI. 


iq I present in this note some observetions on è Paper lately published 
in which Messrs. L. T. More and E. R. Rieman give an account of 
some experiments concerning the magnetic rays. As is known, my 
researches were always made with tubes containing rarefied air ; and 
the two authors, repeating them, have confirmed entirely my results. 
including the disappearance (first noted by me) of the magnetic rays 
when the magnetic ficld becomes too intense. They have, on the 
other hand. in some cases obtained different results by introducing 
other gases into the tubes in place of air; and hence they find reason. 
if not to contest, at least to throw some doubt on the theory proposed 
by me to explain the phenomena presented by the magnetic rays. 

My long experimental researches on these phenomena induced me : 
(1) To abandon as absolutely insufficient the usual explanation 
according to which the action of the field would be limited to altering 
the path followed by the electrons ; (2) to assume that, in addition 
to such an alteration of path, the magnetic field would cause some 
eleetrons to join with positive ions, so as to give rise to systema analo- 
gous to the system formed by a planet and its satellite. This hypo- 
thesis is justified particularly by considering that the great instability 
of such systems (whose destruction is evidently more easy than the 
ionisation of an atom) is diminished by the magnetic field for those 
in which the electron revolves in a determinate sense, and, besides, 
that such systems as are made. less unstable by the field must be 
formed preferably under the action of the magnetic force. This 
hypothesis has been always presented by me às plausible and worthy 
to be taken into consideration ; but I did not conceal the necessity 
and the hope of a future cla boration that will make it ab!e to explain 
also some phenomena still obscure in detail. Considering that Messrs. 
More and Rieman, after having reviewed my theory, say, that it ts 
simple, plausible, and accounts for most of the observed phonemena, I 
can limit myself to a few considerations on some other points of their 
Note. 

It is specially my experiments, which demonstrate the formation 
of a luminous column, placed in the prolongation of the magnetic rays 
and perfectly distinct from them (for sake of brevity I will adopt the 
denomination of induced column, proposed hy the authors), that they 
have repeated at first and then varied. According to my theory, 
this column of light would be due to the periodical discharge of the 
cloud of positive ions given up by the magnetie rays where, the inten- 
sity of the magnetic field being too much reduced, the pairs ion- 
electron cease to exist. I called the region of the gas in which these 
ions accumulate the virtual anode. As to the periodicity pointed out, 
it depends on the fact, ascertained by me, that the magnetic field 
causes the discharge, and, of course, the phenomena of the magnetic 
rays, to be discontinuous or intermitting. As the existence of the 
virtual anode cannot be easily explained otherwise, the said experi- 
ment constitutes a confirmation of my theory. 

The authors did not observe the induced column when they sub- 
stituted certain other gases for the air in my discharge-tubes. But, 
in my opinion, that does not at all constitute an objection against my 
explanation; it would show only the necessity for completing the 
fundamental hypothesis, or at least for finding the reason why, in 


* Abstract of an article in the '' Philosophical Magazine.” 
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certain gases, the formation of the virtual anode does not take place 
to a perceptible degree. Considering also that in air the magnetic 
rays are produced only in certain conditions of experiment, and par- 
ticularly with s given tube only bet ween certain limits of the pressure 
of the air, of the intensity of the field, and of the intensity of the 
discharge current, before asserting that in some gases the virtual 
anode does not exist, it was needful for the authors to vary these 
factors. As unfortunately they do not give numerical values, there 
remains the possibility that the absence of the virtual anode is due 
only to their not having combined rightly the conditions required for 
its production. 

However, I admit willingly the facts asserted, which appear to me 
very interesting from the circumstance thet, according to the aut hors, 
mixtures of nitrogen with one of the three gases, oxygen, hydrogen 
»nd earbon dioxide, act in the same manner as air, while the induced 
column is absent with the netural illuminating gas (first expen- 
mented with by them), and elso with the pure gases above mentioned. 
In effect this singularity of nitrogen could be paralleled by another one, 
presented by the same ges, which is almost the onlv one (carbon 
monoxide shows less markedly the same behaviour) in which the 
phenomenon of the globular discharge, already described and studied 
bv me, is produced. Speaking of the virtual anode, I must ?lso 
remark that the authors have given to one of the facts observed by 
them (which coincides with one already described by me, though this 
appears to have escaped their attention) a not rigorous interpretation. 
In certain gases they observed the production of the induced column, 
but of small length, and besides ascertained thet it was always bent 
in the same sense (showing that it was due to & positive current 
directed. from the extremity of the magnetie rays to the bottom of 
the discharge-tube), whatever the region of the column to which the 
lateral meunetic pole was approached. From that the authors 
rightly infer that in such a ease the virtual anode with a positive 
current directed in the tis senses does not exist ; but the way in which 
this conclusion is presented might lead to the inference that the anode 
does not exist et all, and that this is an objection egainst my hypo- 
thesis. Instead, in this case it happens plainly thet the virtual anode 
is formed at the extremity of the mzgnetie rays ès I showe:l to happen, 
and as must happen, also with air. when the intensity of the magnetic 
field is relatively feeble. 1t cannot be thought surprising if for the 
moment we cannot explain. satisfactorily the fact that only in some 
gases is the induced column produced, since the mechanism of the 
discharge is still imperfectly known, even when we neglect the action 
of the field. We shell probably attain such explanation when new 
experimental results have been accumulsted. But there is a research 
which ought to have been initiated directly before formulating doubts 
or objections ; that of examining if the marked intermittency pro- 
duced in the discharge by the magnetic field when the tube contains 
eir (which intermittency is strictly connected with the formation of 
the virtual anode) is produced or not with those gases in which the 
induced column was not observed by the authors. Evidently if. for 
any reason whatever known or unknown, the periodicity did not exist, 
the want of the induced column would be the natural consequence. 

To conclude, the negative results of some of the experiments of 
Messrs. More and Rieman do not justify the supposition that my 
hypothesis is by its nature untit to give in a future, perhaps very n car, 
a satisfactory and perfect explanation of the phenomena. I may 
add that the influence of the nature of the gas on th» magnetic rays 
put in evidence by them, which cannot be at all understood in the 
light of the ordinary explanation, would suffice alone to prove the 
insufficiency of the explanation itself, and thus confirm the necessity 
for a new theory such as that which I have proposed. 
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CORRESPONDENCE. 


STREET LIGHTING SPECIFICATION, 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: As I had alreadv spoken in the discussion on Mr. 

Trotter's Paper when Mr. Goodenough alluded to some opinions 
expressed bv me six vears ago, and had, consequently, no 
opportunity of replving. may I now crave the hospitality of 
your columns to do so * 
- Mr. Goodenough appears to think that because I am now 
in favour of the proposed draft specification I have changed 
the views I held in 1907. Nothing could be further from being 
the case. I was then, and still am, absolutely convinced that 
the horizontal illumination is the onlv satisfactorv criterion 
of street lighting. In the article quoted by Mr. Goodenough 
I said :— P 

* There can be no doubt that this is the right quantity to 
measure, if for no other reason than because the end in view 
is to illuminate a given area: the candle-power of the lamps 
used is merely a means to that end.” 

Mr. Goodenough entirely cuts the ground from under my 
feet bv his appreciative reference to mv remarks in the article 
in question, which he describes as verv practical and sound. 
I fear. however, that he will hardly apply these epitaplis to the 
paragraph which I have just quoted. The point which he 
seems anxious to make is that in 1907 I held that it was the 
average horizontal illumination which counted, whereas in 
1913 I am found to be in agreement with a specification which 
takes the minimum horizontal illumination as the criterion. 
I can assure Mr. Goodenough that I am still strongly of opinion 
that the average illumination is of importance ; in fact, I said 
so a few weeks ago in the discussion on Messrs. Pearce and 
Rateliffe's Paper on the Street Lighting of Manchester. At 
tlie same time, I am not in favour of making a statement of 
either the maximum or average obligatorv in a street lighting 
specification, and this for the following reasons: (1) The 
measurement of the average illumination over a given area 
is a matter involving a large amount of work. Certainly much 

more than could possibly be devoted to it bv the engineer 
in supervising the execution of a lighting contract. (2) To 
specify the maximum illumination is open to the very serious 
objection that " freak " spots would have to be guarded 
against. (3) Most important of all; experience has shown, as 
is made abundantly clear bv Mr. Trotter in his Paper, that the 
minimum illumination does, under present conditions of 
lighting, give a criterion which is in entire accord with that 
made by eve bv experienced judges. 

With regard to Mr. Goodenough's query as to mv opinion 
of a " dixmallv lighted street " as compared with a ©“ brightly 
lighted one,” E would reply that it is entirely a question of the 
amount of money which the purchaser is prepared to spend, 
seeing that clauses 7 and 8 of the proposed specification give 
the engineer complete control in this respect. 
| I should like. finally. to bring clauses 5 and 11 as well as those 
Just cited to the notice of Mr. Goodenough and the other 
speakers, who seem to have derived so much exhilaration from 
the mental gymnastics involved in working out all the possible 
and impossible combinations of height. spacing and candle- 
power giving the same horizontal illumination. If the infinite 
number of such combinations all giving the same result means 
envthing at all, surely it is that it is better to specifv the result 
rather than the ingredients which go to make it up. More 
especially since the capabilities of one of the chief ingre- 
dlients—namely. the lamp—cannot possibly be so well known 
to the purchaser as to the supplier. Mr. Goodenough’s 
Fastronomic example makes me think that I have somewhere 
heard an old saving connecting the number of cooks with the 
quahty of the broth. Why not specify the broth and: leave 
the dimensions of the saucepan and the specific gravity of the 
Ingredients to the cook 7—I am. &c.. DIN 


+ Hendon, May 5. KexeLM EDGECUMBE. 
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G.P.O. EXAMINATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


"IR : Referring to the communication on the above subject 
jn vour current issue (p. 144). I would remark that my criticism 
was directed, not to Dr. Russell’s statement, but to the verv 
incomplete account of lis speech at the Faraday House Old 
Students’ dinner given in THE ELECTRICIAN of April 18th. ] 
was careful to point out that Dr. Russell made it quite clear that 
the list he mentioned included. only Post Office emplovés. 
whereas no such limitation was referred to in THE ELECTRICIAN, 
Had this been done I should not have troubled vou with tli: 
letter printed on p. 106. 

From Dr. Russells letter on p. 144 it appears that he has only 
seen one of the Co lists issued by the Civil Service Comints- 
sioners on February 10th. They are both printed in a “ Buff 
Book," published by His Majesty's Stationery Office. giving 
the " regulations, examination papers and tables of marks ` 
obtained in. the competition for the situation of assistant 
engineer in the Post Office. The table of marks gained bv 
Post Office emplovés follows directly a similar list relating 
to outside candidates, so a comparison of the two fables is 
practically inevitable. E had no intention of being unfair to 
anyone: my object in writing was to place the main facts befor: 
vour readers, 

With Dr. Russells remarks on examinations in general I am 
in cordial agreement, and am particularly averse to cramming. 
This has been condemned for many vears in the City and Guilds 
(Engineering) College, which demands from its students steady 
work for 30 hours per week during three sessions.—IF am, &c., 

South Kensington, Mav 6, T. MATHER, 


LONDON UNIVERSITY. 

TO THE EDITOR OF THE ELECTRICIAN, 
ONIR : Tt is of importance to the whole electrical engineering 
profession that the only University conferring the hall-mark 
of a degree on external students should be above the suspicion of 
unfairness. Without committing ourselves to the advisability 
or otherwise of having external students at all, it is surely 
bevond question that an external student should be treated 

with the same consideration as his internal brother. 
Taking the 1912 examination. the following examples show 
in Italics the (ertra bits) inserted in the external papers in 
questions which are otherwise identical with the internal papers. 


INTERNAL (Generation, &¢.. of ^ EXTERNAL (Generation &c. of 
Electrical Energy), July loth, Elecirieal Energy), July loch. 
Explain the part plaved. by Explain. the pari played by 
leakage reactance in transformers. leakage reactance in transformers 
lllusiraie vour answer by a vector and in single-phase commutator 
motors, Mlustraie vour answer 
by a vector diagram in euch case, 
Why are oil-break switches, &c., 


diagram. 


Why are oil. break switches more 
commonly used on alternating- . continuous currerts. Give a 
current circuits than on contmuours sketch of an oil switch fora voltage 
ones ? ‘Give askeich of a modern | of about 5,000 and a current of 200 
type of oil switch, amperes at AO frequency. Show by 

an osetllogram how the current in 
such a switch is found to chang 
during break, 


In both cases the questions are longer. more difficult and no 
more time is allowed for answering them. These examples 
can be added to both im 1912 and other vears. 

A second point is that whereas the internal students have 
two examiners for the electrical papers the externals have 
usually to be content with one. No matter how careful an 
examiner may be it 1s almost impossible for him to avoid 
impressing his individuality and idiosyncrasies very noticeably 
in his questions and marking. Now a student taking the 
electrical group of subjects has 7 out of a total of 13 papers sot 
and marked by the same examiner, l 

As the simple reform of having the same papers for both 
classes of students would obviate all suspicion of unfairness, F 
venture to suggest that this would be the proper course to 
pursue.—I am, &c., 3 mE | A. 
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ECONOMIES IN MOTOR MAINTENANCE.* 


BY J. C. THIRLWALL. 


Summary.—'he author describes the systematic inspection of car 
motors which he considers must be undertaken in order that the work 
may be carried on as economically as possible. The question of brush, 
commutator and insulation maintenance are specially dealt with. 


An efficient and regular inspection of motors is the prime factor 
of economical maintenance, yet a first-class system of inspection 
need not be expensive. Modern motors, equipped with auxiliary 
oil wells, should run under ordinary conditions at least 1,500 miles 
between armature bearing oilings, which in ordinary city service 
would bring them into the shop only about twice a month, on heavy 
interurban service possibly once a week. The regular oiling of 
bearings is, of course, an essential, and in most cases the cars are 
in the shop when this is done. At such times it is a matter of but 
a few minutes’ work for one man to remove the commutator cover, 
to wipe off the inside of the shell, the commutator and the brush- 
holder insulators with dry cheese cloth, to examine the brushes for 
wear or breakage, and to make certain that the hammer spring 
tension is what it should be. The ordinary workmen should be able 
to make this inspection on four-motor equipments in average con- 
dition within a half hour. The cost per motor-mile of such inspec- 
tion is almost negligible, amounting to less than 4s. per motor per 
annum under the heaviest service. 

In the case of the non-interpole motors, without auxiliary oil wells, 
the charge will be larger. both because more frequent oilings are 
necessary and because more should be done to the motor itself at 
such periods. On account of their increased tendency toward heavy 
flash-overs, every precaution should be taken to reduce the number 
of such defects and to minimise their effects and severity. In 
nearly every case a flash-over is the direct result of heavy sparking 
or flashing between the commutator and brushes, or between the 
brushes and brush-holder, caused by poor contact or poor com- 
mutation, This generates a gas which fills the air space bet ween the 
commutator or the brush-holder and the nearest exposed portion 
of the shell or the bare commutator V-ring. Current carries across 
this gas-filled space, setting up an arc which may go across to the 
shell or to the V-ring. or from the positive to the negative brush- 
holder. In either case it must go to some uninsulated part of lower 
potential in order to carry over sufficient current to do any damage. 

It is impossible to prevent sparking under the brushes in the case 
of non-interpole motors, and especially where the commutators are 
not slotted, but it is possible to prevent this spark from developing 
into severe '* flash-overs " by the complete insulation of all exposed 
parts on which an are might find a ground. For all practical pur- 
poses such an insulation can be provided by repeated applications 
of insulating paint or varnish, using a small amount of gasoline for a 
dryer. This latter point is essential, as the paint must be dry before 
the car leaves the inspection pit. The paint should be applied to 
the entire inner surface of the shell that can be reached through the 
commutator end openings, top and bottom. I should advise at least 
50 coats. applied consecutivelv at each inspection on classes of motors 
that have had flash-over records, and it is important that before 
applving each coat the surface shall be carefully wiped clean with 
a dry cloth, an especially thorough job being done where there are 
any traces of oil on the shell interior. "This should be supplemented 
by the liberal use of shellac upon the commutator string band and 
V-ring, and upon the brush-holder bodies where they extend closest 
to the shell. Care must be taken, of course, to see that neither paint 
nor shellac gets upon the commutator or brushes, and in every case 
the inspector should finish by carefully wiping off both. The use of 
compressed air for blowing out the entire interior of the motor, after 
removing the bottom hand-hole plate, is also excellent practice, 
where the stop has facilities for such cleanings. Blowing should 
always precede all painting or shellacing, and be the first step of the 
inspector's work. Inspectors should be provided with small spring 


balances to maintain uniform brush tension on all motors for par- 


ticular service. 

One year after the commencement of the methods I have men- 
tioned the flash-overs had decreased by nearly 90 per cent. The 
number of armatures removed and sent to the armature room for 
repairs had decreased 70 per cent., and the repair bills for the entire 
year following showed a nearly proportional decrease, averaging 
only about £4 per motor, including the cost of bearing renewals, 
In other words, an annual cost of £6 per motor was saved by an 
jncreased expenditure on inspection of about 4s. per motor, à very 
good return on the investment. While other factors contributed 


7 * Abstract of a Paper read before the Central Electric Railway Asso- 
ciation at Indianapolis, Published in the ** Electric Railway Journal." 
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toward this result, they were mainly refinements of existing methods, 
Thus in all of the older types of motors, a large part of their defects, 
in particular grounding of coils or of brush-holders and short-cir. 
cuited commutators, is caused bv oil from the bearings working along 
the shaft into the motor, where it is spattered over the entire interior, 
and not only causes rapid deterioration of the coi] insulation, but 
facilitates the accumulation of brake-shoe and carbon dust on the 
brush-holder insulators, on the commutator string band and between 
commutator segments. To keep oil from the interior of the shell 
has been one of the most serious problems of the designing engineer, 
and great improvements in this respect have been made in motors pro 
duced during the past few vears. On theoldertvypes the design is such 
that any great surplus of oil passing through the bearings above that 
actuallv required for proper lubrication is certain to enter tlie motor 
in greater or smaller quantities. To keep this to the least possible 
Amount it is essential that the minimum amount of oil consistent 
with the prevention of hot bearings should be carried in the wells. 
A shop foreman can make no better use of a portion of his time than 
in determining what this minimum shall be, and in educating his 
oiler to the stage where he will use the specified amount at each 
oiling. no more and no less. The greatest care should be given to 
the commutator and bearing. Experience and common sense show 
that the work done and the heat produced at the commutator and 
armature bearing are much less than at the pinion end, and therefore 
less oil is required for proper lubrication. In general. it is safe to say 
that this amount should be approximately three-fifths of that 
necessary for the pinion end. On motors with auxiliary wells, 
where the actual level can be measured, the oil level can be carried 
fully 1 in. lower. On the older types a specified amount must be 
periodically added, and measures holding the exact quantities 
determined by the foreman should be provided for the oiler to ensure 
that he will applv the correct amount at each end. The motor 
inspector should closely watch signs of oil inside the motor, end 
should call attention to the fact when he finds one in this condidtion. 
Any great number of motors so reported will be a fair indication that 
too much oil is being added to the bearings. The reduction of the 
amount used will not only decrease the lubrication bill but the cost 
of motor repairs as well, the latter to a very striking degree. The 
prevention of hot bearings. or of damage caused by worn bearings, 
is by no means solely dependent on the amount of oil used. The fit 
of hearings, alignment of the motor and the proper meshing of gear 
and pinion are all points that enter into the problem. The proper 
preparation of the waste, where such is used, the grade of felt used 
in feeders, or the adjustment of the feed on oil cups and their cleanli- 
ness are points that demand careful study and attention. The 
actual amount of oil required for proper lubrication of any bearing 
is almost infinitesimal, provided that the amount can be distributed 
over the entire surface of the bearing and that the bearing and shaft 
have no high spota. 

Another point on which great economies are often possible is in 
the selection and care of the brushes. When many chipped or 
broken brushes are found it will pay to try other grades or different 
makes until the brush best suited to that particular service is found. 
In one instance, some two vears ago. the brush bill for 100 two- 
motor cars operating in an Eastern city of the United States was 
reduced from £800 a year to about £80, a saving of 90 per cent.. by 
changing from a brush that was giving very satisfactory results 
in all other motors on the system but which in this particular series 
of cars was averaging only about six weeks’ life, because of breakage. 
This is probably an extreme case, hut similar results even on à 
smaller scale are well worth seeking. 


And now we come to the overhauling shop. No matter how 
efficient the inspection is made, it should be supplemented by 
removing the motors from the trucks, opening them up and placing 
all parts in the best possible operating condition at regular intervals, 
if the best results both in point of service and of costs are to be 
obtained. The factor which determines these intervals, or the time 
between such overhaulings, should be the condition of the bearings. 
If conditions are such that armature clearance can be gauged at each 
inspection, it should be possible to catch all motors on which bearing 
wear is excessive before the armatures touch the pole-pieces. If by 
reason of rough track conditions frequent breakage of babbitt occurs 
in the shells, a definite time limit should be set somewhat less than 
the average time that trouble-giving bearings have been running 
since they were installed. In other words, bearing troubles should 
be anticipated, and the motors opened often enough to enable the 
shop force to maintain the bearings in the very best possible con. 
dition. When the motors are opened up for this purpose al] parts 
should be thoroughly cleaned and reinsulated. The experience © 
different companies shows that the armatures should be blown out 
very thoroughly with compressed air, preferably inside a suction box 
or at least at a considerable distance from the place where freshly 
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painted or shellaced parts are placed. Following this blowing, the 
oil collers should be scraped free of all caked dust and carefully 
wiped off with dry waste. The string or tape bend over the mica 
ring should be removed, the mica ring and Vring heavily shelleced 
and a new tape band installed, end this should be wide enough to 
overlep the V-ring about } in.. thus insulating it from possible 
flashes. The tape band and adjacent upright section of the com- 
mutator should then have 2 thick coat of shellac or insulating paint. 
If this is done. and if oil can be kept from the band thus prepared, 
it is certein that grounds at the end of commutators through the 
mica insulation cen be absolutely eliminated, as a smooth, glazed 
surface impervious to moisture is presented. which can be wiped 
clean of dust with a dry cloth at each inspection. The commutator 
slots should be cleaned out with a scraper or, preferably, a metal 
brush, end all beading which might tend to short-circuit adjacent 
segments removed. If there are any flat spots these should be 
turned off in a lathe. Op all the older types the brush-holder 
insulators or yokes should be removed from the shell, and if they are 
not in perfect condition should he scrapped and replaced with new 
ones. If they are mechanically perfect—thet is, neither cracked 
nor broken and the surface smooth-—they should be cleaned off and 
receive a heavy coat of shellac or of insulating paint. and this should 
be ellowed to dry hard before they are rcpleced. In fact, it is better 
to have some fully dried spares on hand so as to allow the ones 
treated 24 hours in which to dry, using them again in the day fol- 
Jowing their removal. The spacing of the brushes on the commu- 
tator should be measured to make certain that the number of com- 
mutator segments between brush centres agrees with the manufac- 
turers diagram. Any variation from the original design due to 
improper elignment of brush-holders or shifting or warping of the 
yoke is certain to result in excessive sparking, with consequent rapid 
brush wear, overheating and tendency to flash-overs. The tension 
of each brush-holder spring should be tested with a spring balance 
and adjusted to the standerd fixed upon. 

Fields should he examined. and, if possible, tested for short- 
circuits or bsking. If not solidly clamped, shims should be inserted 
and the coils drewn solidly down upon pole-pieces. Leeds and 
terminals should be exemined and placed in first-class condition, 
chafed insulation, loose terminals or broken stranding being the chief 
points to care for. The leads, fields, armature and the entire interior 
of the shell should all receive a heavy coat of insulating paint or 
varnish, and this should be done as early in the day as possible, so 
that they shall have dried before being returned to service. Trouble 
is frequently caused by the neglect of this precaution, because painted 
surfaces before drying hard will pick up end retain brakeshoe dust 
or carbon dust very readily, thus nullifying the very purpose for 
which the paint is applied —namely, the thorough insulation of 
ell parts. | 

The damage caused by hot armature bearings and the consequent 
stripping of coils upon the pole faces, and the damage to cores and 
to shafts, is so great that the greatest precautions to prevent them 
ere distinctly measures of economy. Some points found helpful in 
this direction are to use nothing but new waste or feeders in the 
ermature heads, renewing this material at each overhauling, thereby 
lessening the bad effects of sand or dirt which is certain to be found 
in greater or less quentities in second-hand waste or felts. With 
ordinary cleaning, however, these can usually be employed a second 
time in axle bearings or in the journal boxes. A press by which the 
surplus oil can be reclaimed from used waste or feeders can be made 
to save large sums in lubricants, «nd a settling tank into which live 
steam can be introduced is still better. The bearings should be 
carefully fitted to the shafts, which should be calipered, and if high 
or low spots exceeding 0-010 in. variation from the normal diameter 
are found the sheft should be trued up in a lathe. All bearings 
should be babbitted to a smaller inside diameter then the standard 
size of the shaft on which they are to be used and then bored out in 
a lathe or boring mill, tis bore to be from 0-010 in. to 0-015 in. larger 
than the size of sh^ft as calipered in the overhauling shop. This 
will automatically compensate for the wear of shafts in service. The 
boring of bearings out of centre will disturb the magnetic balance 
of the motor, and is a practice that should never be permitted. It 
should not be necessary in remounting the motors on the truck to 
force the suspension bolt holes in the shell and the suspension bar 
into line by prying on the shell with a pinch bar. Such prying 
Invites axle-bearing troubles by throwing the bearings out of align- 
ment with the axle. Where difficulty in lining up these holes exists, 
it is better to put a slot in the suspension bar to permit mounting 
the motor without forcing. On all split bearings the inside contact 
edges should be eased off to prevent a sharp edge from cutting off 
the How of oil. At the end of bearings next the thrust collar a radius 
should be turned in a lathe to reduce friction and cutting at this 
point, and to facilitate the working out of oil to the collar. 


PARLIAMENTARY INTELLIGENCE. 


———— rn 
THE MARCONI AGREEMENT COMMITTEE. 


The House of Commons Select Committee on the Marconi Agreement 
did not sit in public on Thursday or Monday. 

When the Select Committee met on Wednesday, the first witness 
was Mr. G. Marconi. whose statement and evidence were taken at 
a somewhat earlier stage than was originally intended owing to Mr. 
Marconi requiring to go abroad, and being desirous of tendering his 
evidence before leaving England. The fact that Mr. Marconi was a 
Witness created considerable interest in the proceedings, and the Committee 
room was crowded. The witness read a lengihy statement in a clear 
voice and with considerable feeling. Much sympathy was felt for Mr. 
Marconi by those present in regard to that portion of his statement 
wherein he complained of the reflections which had been cast upon him 
personally by irresponsible persons ia the Press and elsewhere. 

Mr. Marconr said he was chairman and chief technical adviser of 
Marconi's Wireless Telegraph Co.. Ltd. He had also been connected 
with the Italian Government as technical adviser in regard to wireless 
telegraphy for over 15 vears. and had been for 8 vears a member of the 
Government Board controlling public works in Italy. In recognition 
of his work in connection with wireless telegraphy he had received nine 
orders of knighthood from various Governments and European Sovereigns 
besides many other decorations, He was a member of the Institution of 
Electrical Engineers (London), and for several vears a member of Council 
of that Institution ; a Fellow of the Roval Society of Arts (London); a 
member of the Royal Institution of Great Britain, and he belonged to 
various other scientific societies in London. Mr. Marconi then gave a 
long list of the leading electrical, scientific and literarv institutions 
with which he is associated in all countries. He followed with a list of 
the various awards, diplomas, &c.. he had received in connection with his 
electrical, scientific and literary work in all parts of the world. Amongst 
these awards was the Nobel Prize for Physics in 1909, and the award of 
the Roval Academy of Science of Turin and the Fahie Premium of the 
Institution of Electrical Engineers (London). He was Doctorof Engincer- 
ing of Bologna University, Doctor of Science of Oxford University, 
LL.D. of the Universities of Glasgow, Aberdeen, Liverpool and Pennsyl- 
vania, and had been a member of a Royal Commission of the Board of 
Trade. He wished the Committee to note that all distances referred 
to in his evidence were in nautical miles with few exceptions. He 
called the Committee's attention to the fact that many of the distances 
between certain points cited bv former witnesses before the Committee 
must have been given without any attempt at verification, and were 
wrong in nearly every instance—that is, were over-estimated where 
they referred to other systems and under-estimated in regard to the 
Marconi system. No mistake or misunderstanding should occur in 
these measurements. as they could be reliably made. He carried out 
his first wireless telegraph ex periments in Italy in 1895, and made inven- 
tions and constructed apparatus by means of which communication was 
possible over a distance of about 2 miles. In 1896 he applied for his 
first patent in England, the fir-t patent ever granted for electrie- wave 
telegraphy. In 1896-7 tests were carried out for the British Post Office 
and witnessed by representatives of the Admiralty and War Office. 
At the end of September, 1896, com: unications over 13 miles were 
obtained at Salisbury, and were reported by Sir William Preece to the 
British Association at the Liverpool meeting in that year. In March, 
1897, further tests were carried out at Salisbury, and the distance ex- 
tended to 6 or 7 miles. In May, 1897, 9 miles was accomplished. In 
1897 he Carried out tests between warships for the Italian Government 
at Spezia up to 12 miles, and wireless telegraphy had been used con. 
tinuously in the Italian Navy ever since that time. After demonstrating 
in England and Italy up to about 40 miles, communication was cstab- 
lished between England and France in March, 1899, and these were 
described in a Paper read before the Institution of Electrical Engineers 
in London on March 18 of that vear. In 1900 he constructed and 
patented a new arrangement which enabled tuning t? be accomplished 
with more efficiency than hitherto, and whereby interference and tapping 
were greatly mitigated. The principle of this invention was the subject 
matter of his Patent No. 7777. This patent had been upheld in England, 
France and the United States. By this invention he demonstrated that 
it was possible to transmit or reccive two or three messages simultaneously 
on the same aerial without mutual interference. In 1900 he demon- 
strated this to the British Admiralty. In that early time a somewhat 
general opinion prevailed that obstacles would arise to interfere with the 
development of this system of telegraphy, but these obstacles or diffi- 
culties proved either imaginary or essily surmountable. [n their place, 
however. unexpected barriers manifested themselves, and recent work had 
been mainly directed to the solution of problems which were not antici- 
ated when long-distance communication by wireless methods was first 
attempted. In January. 1901, he carried out successfully experimenta 
between two points on the south coast of Englard 155 miles apart. 
The resulte, which at the time constituted a record, seemed io iadica;c 
that electric waves produced in the manner he had invented would 
probably be able to make their wav round the curvature of the earth, 
and that great distances would be overcome. The general belief that the 
curvature of the earth would not stop the propagation of the waves, and 
the success he had already obtained bv tuning, led him in 1900 to decide 
to attempt the experiment of testing whether or not it would be possible 
to detect electric waves over a distance of about 2,000 miles, which, if 
successful, would immediately prove the possibility of telegraphy without 
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communicating wires between Europe and America. After numerous 
difficulties the Poldhu station was erected, with two masts 150 ft. high. 
employing a power of 20 kw. The efficiency at that time was very low, 
owing to the use of a somewhat crudely desizaed apparatus, A tempo- 
rary station was erected near St. Johns, Newfoundland, and the first 
signals across the Atlantic were received by dav on December 12. 13, 
1901, by himself and his assistants in Newfoundland.  Contirmators 
tests were carried out in February, 1902, between Poldhu and a receiving 
station on the ss, " Philadelphia," one of ihe American Line steamers. 
On this ship readable messages were received and recorded on tape up 
to adistanceof 1.551! statute miles, and test letters as far as 2.000 statute 
miles from Poldhu, the longest distance being obtained by night. It 
would be noted bv the Committee that messages were received. and 
recorded on the ship from Poldhn, but no messages were received at 
Poldhu from the ship. These results were duly charted and signed hy 
the captain and chief officer of the " Philadelphia " and the tape records, 
Which are exceedingly distinct and clear, were in his (Mr. Marconi's) 
possession, It was during these te t: that the detrimental effect 
of davlight on = wirele:s tran mi sion was discovered. He did 
not claim to have mastered by these experiments the difficulties 
of long distance communication in daylight. He then commenced 
the construction of a high-power station at Glace Bay, Canada (in 
1902) and another station at Cape Cod. near Boston, UNA. 
He was greatly assisted in his long-distance experiments by the loan of 
a war vessel for six months by the kindness of the King of Italy, and the 
result was that much valuable information was obtained in regard to 
the development of long-distance wireless working. On Dee, 16, 1902, 
official messages were transmitted at night across the Atlantic between 
Poldhu and Glace Bay, the first in the presence of Dr. Parkin, represen. 
tative of “ The Times.” and delegates from the Italian Government, 
Shortly afterwards similar messages passed between. Cape Cod. and 
Poldhu. At night 2,660 miles were crossed with 5 kw. of power. Their 
messages were published at the time. In March. and. April, 1903, 
a regular service of wireless news (267 words) was published in © The 
Times." With the coming of spring the transmission became more and 
more difficult, and the news service was discontinued. It was, therefore, 
decided to build an entirely new long-distance station in Ireland, and to 
remove the Glace Bay station to a more suitable site in the vicinity. At 
every stage of the experiments it was clearly shown that greater power 
Was necessary. Commencing with 20 kw., he increased to 60 kw... but 
this proved totally inadequate. He therefore provided 500 i.v, at both 
Glace Bay and Clifden (Ireland), the equivalent. of about. 370 kw. His 
great diflicultv at this time was the effective utilisation of this great 
power, and he found that he only was able to utilise 150 kw, effectively. 
The average power now used, taking into account the. signalling load 
factor, was only 80 kw, Experience enabled him to build a station at 
Coltano (Italy), where he could use an effective power of 300 kw. In the 
summer of 1905 we received messages at Poldhu. by day as well as night, 
over 2.1544 miles, but at that time some of these signals were exceedingly 
weak during the day. In this vear he patented and introduced. the 
horizontal directional aerial (of which he submitted a diagram), which 
at once brought about a most marked improvement in the strength of 
signals. © From this point and by this discovery the real progress in 
long-distance sigaalling dated. Dr. Austin, of U.S A. in the © Journal “ 
of the Washington Academy, March 4, 1912, stated that in measuring 
the strength of signals received in daytime at Brant Rock, near Boston, 
from Clifden (2,456 miles), reckoned, if the bases for his calculation were 
correct, that the effective power used for the transmission of these signals 
_ represented 660 kw. The fact, however, was that at no time had more 
than 150 kw. been used at Clifden. Dr. Austin very rightly came to the 
conclusion that if his assumptions were correct. the bent antenna at 
Clifden must show a decided directive effect. The Advisory Committee 
which had reported to this Committee had appreciated some of the 
advantages of this directional aerial. This Invention enabled him (Mr. 
Marconi) for the first time to transmit over short distances and receive 
over long distances without masts, the horizontal wires being laid upon 
the ground. The mastless method had not vet, however, proved eficient 
for commercial work. But he had used it for war purposes in Tripoli. 
Sir G. Croydon Marks. having read of some experiments of this nature 
lately. had supposed that they constituted a new discovery. He wished 
to explain that up to 1906 he had always used vertical acrials, which were 
then supposed to be the principal feature of what was known as his 
system. These older aerials, which were still used at his short-distance 
station, had now been generally adopted, and were used by Poulsen and 
others. He had, however, satisfied himself that. however effective this 
class of acrial was for his short-distance work, the directional horizontal 
aerial which he had subsequeatly introduced was a great step in advance 
in long-distance working. He had no hesitation in saving, so far as 
transmitting distances were concerned, apart from other advantages 
derived from the horizontal directional aerial, that the same results 
could be obtained by the construction of a single mast of great height, 
some two or three times the height of the Eitfel Tower; but. apart from 
the excessive comparative cost, such a construction would still Jack 
advantages to be derived from the more economical system of a number 
of smaller masts used for the purpose of the directional horizontal aerial. 
The effects and advantages of these horizontal aerials were described by 
him (Mr. Marconi) in a Paper read before the Roval Society ( London) in 
1906, entitled “ Methods whereby the Radiation of Electric Waves may be 
mainly contined to certain directions. and whereby the receptivity of a 
Receiver may be restricted to Electric Waves emanating from certain 
. directions.” *During 1907 he patented and developed a system for 
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producing and utilizing continuous waves, and a long series of tests were 
carried out at Poldhu and other places to ascertain whether it would be 
best to adopt continuous or discontinuous waves for commercial long- 
distance working. Ht was proved that with the former employed the 
result was about equal, but the discontinuous or intermittent Waves, 
radiated and received in the special manner which he had devised, 
proved conclusively that they possessed the advantage of being far less 
interfered wich by other stations or by atmospheric disturbances. For 
this reason they adopted discontinugus waves for the long distance 
stations which his Company were erecting in [reland, Italy and Canada, 
He would like, however, to make it quite clear that the svstem of inter. 
mittent waves adopted at Chfden and Glace Bay was by no means the 
ordinary spark method of © spasmodic impulses ` referred to Mr. Tavlor 
in his evidence before the Committee, and it was surprising to him (Mr. 
Marconi) that an expert should have so exposed his complete ignorance of 
anything but elementary wireless telegraphy. Without going too far 
into technical matters, he would say that the high-speed disc discharger 
which he patented in 1907 was one of the notable features of the Clifden 
and Glace Bay stations. and possessed the following advantages: (J) 
They cause to be radiated trains of groups of electric waves of low damp- 
ine. which groups, in consequence of their high frequeney and regularity, 
produce a clear musical note ai the receiving end, which is easily dis. 
Qogutshable from the noises or notes produced by other stations, or by the 
effects of free atmospheric electricity. (2) Due to their high frequency 
and rezularitv, they also enable employment of high-speed senders and 
receivers, just as can. be done by continuons waves, (3) The spark gap 
is closed, and for all practicable purposes eliminated, during most of the 
time in which one wishes to transfer the energy to the aerial. (4) The 
primary cireuit being suddenly opened, immediately quenches anv 
further oscillations in the condenser circuit and prevents the reaction 
referre | to by a witness, and which takes place under certain conditions 
between the aerial and the condenser eireuit when the ordinary spark 
method is emploved, with the result that, by his dise system, instead of 
two bad waves, one. pure wave is radiated. Concerning these most 
important developments of kis system for long-distance working neither 
Mr. Madge nor Mr. Taylor appeared to have any knowledge whaisoever, 
or if they had they absiaried from mentioning it. 

In October, 1907, although he did not consider the stations complete, 
he inauzurated a service of Press messages between England and America. 
On Feb. 3, 1908, this service was extended to ordinary commercial 
messages between London. and Montreal. This had never been dis 
continued except for à few months in. 1900 and. 1910, in censequence of 
the Glace Bay station being partially destroyed by tire. The Times.” 
which took this service, had published a statement that out of 10 messages 
sent by their correspondent in America nine had been delivered correctly. 
Similar commendation had been received from the “ New York Times" 
The service had never suffered any serious interruption except by the 
breakdown of land fines, whieh between Glace Bay and New York were 
SOO miles in Jength. 1t would be seen that. although in comparing actual 
wireless conditions with those of the submarine cable companies, the tests 
made by Major Archer-Shee were perfectly fair, they did not demonstrate 
the inferiority of communication by wireless qua wireless as compared 
with the submarine cable, as the laud lines at both ends were a serious 
factor in the case of wireless. Although as a rule messages could be sent 
at all times of the day and night between Clifden and Glace Bay, there 
still existed periods of fairly regular daily occurrence during which the 
strength of the receiving signals was at a minimum. ‘Thus, in the mom- 
ing and in the evening, when, in consequence of the difference of longi- 
tude, davlight or darkness extended only part of the way across the 
ocean, the received signals were at their weakest. These variations 
seemed to be less in a north-southerly direction than in an east-wexterly 
one. The strenuthof the received waves remains, as a rule, steady during 
daytime. Shortly after sunset at Clifden they become gradually weaker : 
about two hours later they are at their weakest. They then begin to 
strengthen, and reach a high maximum at about the time of sunset at 
Glace Bav. Then thev gradually return to about normal strength. but 
are variable throughout the night. Shortly before sunrise at Clifden 
the signals begin to strengthen steadily. and reach another high maximum 
shortly after sunrise at Clifden. ‘The received energy then steadily 
decreases again until it reaches a verv marked minimum a short tune 
before sunrise at Glace Bay. After that the signals gradually come 
back to normal day strength. The ease of communication and read- 
ability was, of course, at its maximum when the lines were furthest from 
the zero mark. When the lines were very near the zero mark the signals 
were cither unreadable or readable with difficulty, and it was perfectly 
true that there were periods occasionally, of two or three hours’ duration 
sometimes, when communication was difficult, and sometimes even 
interrupted, but this was now of rare occurrence, and was due to the 
insufficient effective power available at the Clifden and Glace Bay 
stations, which satistied him that his original calculation was correct, that 
to effectively. penetrate the medium at all periods during all seasons 
300 Kw. of effective power was needed. ; . 

Mr. Marconi submitted aset of maximum and minimum range diagram 
to illustrate his remarks on this peint. 

(To be continued.) 


CHESTERFIELD CORPORATION (RAIL-LESS TRACTION) 
BILL. 


On. Thursday last the Select Committee of the House of von 
which had previously passed the preamble, considered the clauses pave 
Bill. The Corporation and Derbyshire County Council subml i 
agreed clauses. The clause dealing with road widening provides that : | 
Corporation shall not run trolley vehicles or motor omnibuses along any 
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foute authorised by the Act unless there be a carriage way of not less than |] “ The company shall pav to the Council one-third of the extra cost 


17 ft. in width. and (save in certain cases) a foot path of not less than 4 ft. incurred by the Council in each year in maintaining the roads upon which 
the trolley vehicle route will be situate by reason of the running by the 


in width. The road authoritv shall within six months after receiveng | 
a notice in writing from the Corporation that they intend to run trolley company of trolley vehicles upon such roads, but so that such one-third 
vehicles or motor omnibuses along any route authorised, widen the road | shall not exceed 2d. per car-mile run by such trolley vehicles upon such 
of such route so as to provide, in the case of a main road a carriage way | 
of 20 ft. in width. and in the case of a district road a carriage way of 17 ft. 
in width. On any route whercon there is no foot path the road authority, 
in addition to such widening of the carriage way, shall provide a foot path 
of not less than 4 ft. in width, except in the case of a main road where the 
carriage way exceeds 21 ft. or the width of roadway between fences is not 
less than 27 ft.. and in the case of a district road where the carriage way 
exceeds 21 ft. or the width of highway between fences is not less than 
24 ft. Upon the road authority carryiny out any widening or pro- 
viding any footpath made compulsory by this section, the Corporation 
shall contribute one-third of the cost. | 

The clause dealing with road maintenance provides that the Corpora- 
tion shall pay to the road authority any extra expense which is incurred 
by the authority in maintaining and repairing any route, and which is 
attributable to the exercise by the Corporation of any of the powers of 
this Act. The expression " extra expense " is defined as the amount by 
which the actual cost of repairing a route shall exteed what the cost of 
repairing such route wonld have been, assuming the same to have been 
properly maintained up to the standard required by the ordinary traftic 
thereon if trolley vehicles and motor omnibuses had not been run thereon 
in the exercise of the powers, Failing agreement, arbitration must be 
resorted to, the arbitrator to be appointed by the Board of Trade. All 
extra expense agreed on or determined by arbitration shall be r countable 
from the Corporation as a debt. The first arbitration is to take place at 
the end of one vear, and subsequently at the expiration of every period of 
three vears, or any less period as may be agreed upon by the Corporation 
and the road authority. The Corporation shall keep daily recotds 
showing the rates, journeys, mileage run by motor omnibuses and trolley 


roads during such year." 


BRIGHTON CORPORATION BILL. 


This Bill, which (inter alia) authorises the Corporation to acquire the 
powers of the Brighton. Hove & Preston General Omnibus Co. for the use 
of the trackless trolley system-on the Rottingdean route, was passed by a 
House of Lords Committee on Monday.. ‘The Bill also extends the time 
for the completion of the work until Aug. 7, 1917, sanctions an extension 
of the route to Kemp Town Station, and also an alternative route at the 
back of Sussex-square, with power to run motor- buses during the con- 
struction of trackless trolleys on the Rottingdean route. 


Duudee Tramways & Improvements Bill.—This Bill was approved 
by the Unopposed Bills Committee of the House of Lords last week. 


Mr. Lame, on behalf of the Scottish Office; explained the objections 
which the Scottish Office took with regard to money contributed from 
tramway revenue to the Common Good. The House of Commons Com- 
mittee had decided to allow the Corporation to apply only £1,000 a vear 
from the tramway revenue to the Common Good. The Scottish Office 
would prefer that nothing should be allowed, but in view of the decisions 
of the Commons Committee they would not press the objection. The- 
clause was accordingly passed, and the Committee also insisted that the 
Corporation should recite in their Bill what had been borrowed under 


previous Acts for tramway purposes. 

Herne Bay Gas and Electricity Bill.—The Unopposed Bills 
Committee of the House of Commons passed. this Bill last week, and 
ordered it to be reported for third reading. The company may raise addi 
tional share capital not exceeding £15,000, and separate capital and 
revenue accounts are to be kept for the gas and electricity undertakings. 
The Council may purchase the electricity undertaking at the end of 10, 
20 or 30 years on 12 months’ notice on certain terms. 


Cleveland & Durham Electric Power Bill.—This Bill has 


passed the Committee stage in the House of Commons and has been 


ordered for third rea:ling. 


Kent Electric Power Bill.—The Kent Electric Power Co. intend to 
apply in the present session of Parliament for leave to bring in a Bill to 


authorise a re-arrangement of capital, &c. 


vehicles. 


METROPOLITAN ELECTRIC TRAMWAYS (RAIL-LESS 
TRACTION) BILL. | 


On Friday list this Bill came before a Select. Committee of the House 
of Commons, Its object is to authorise the equipment of a system of rail- 
less traction from Wood Green to Finsbury Park, and then eastward 
through Tottenham to a junction with the Walthamstow tramway 
system in Essex. From Wood Green to Finsbury Park, however, the 
system will not be used for the transportation of passengers, but simply 
to move the cars to and from the Wood Green depot. In 1906 Parlia- 
ment authorised the promoters of the present Bill to construct a tramway 
through Tottenham, but on making out the estimates they found that 
the cost was prohibitive, and Middlesex County Council suggested that 
the company should resort to rail-less traction. ‘Tottenham Urban 
Council assented to the change. provided there was a through route from 
cast to west, and that condition was accepted, . 

Evidence for the promoters was given by Mr. J. Devonshire, managing 
director of the Metropolitan Electric Tramways (Ltd.), and by Mr. N. 
Sellon, engineer to the company. 

The question of the widening of Lea Bridge, over which the proposed 
trackless cars will run, occupied the attention of the Committee for some 
time. Mr. Sellon stated that he was of opinion that it was not necessary 
to widen the bridge for the purpose of rail-less traction. In 1906, when 
the proposal was to lay down tram lines, it was thought necessary to 


LEGAL INTELLIGENCE. 


[s 
District Iron & Steel Co. (Ltd.) v. Armorduct Mfg. Co. (Ltd.) 


On Saturday last, before Mr. Justice Channell. plaintiffs sought to 
recover the balance of account due in respect of a class of steel known as 
" Strip " supplied to defendants, and the Armorduct Co., in addition to 
asserting their right to a cash discount of 2! per cent., counterclaimed a 

, . : : rebate with reference to anterior transactions relati ‘lose-joint i 
reconstruct. the bridge over the Lea at Tottenham Lock, but with rail. | '€?? | 2n ansactions relating to close-joint oN 
less traction that operation would not be necessary and steel tubes. In the latter connection, reference was made to a cir- 

, : i red) cular sent out in March, 1907, informing buvers of sue be: t 7 

Having decided that the bridge over the Lea should be widened, the | À! : i ues B Ms f such tubes that they 

would be paid a deferred rebate in respect of orders given to firms who 


Committee postponed further consideration of the Bill till Tuesday. e or 
On Tues lay the Committee found the preamble of the Bill proved. had signed the circular. Such payment was to be conditional upon the 
5 purchasers confining their orders for the tubes to members of the asso- 


ciation that was formed and to their being in no wav interested in the 
RHONDDA TRAMWAYS (RAIL-LESS TRACTION) BILL. manufacture of the tubes otherwise than as proprictors, partners, direc- 
A Sdectcboittesot thiet CGS AT OE torsor shareholders in one or more of the firms and companies in question, 
this Bilan Tuesday x CE SS ps I lt od Pid rd DUE m eo iiie 
i i Bee ee ; . conduits and tubes, bought the “strip steel for the purpose of manu- 
Noi i UE P PC EUN e ure facturing these tubes, and his lordship, holding that this ae in violation 
TAPA CE poste lr Ae icis P ane of one of the terms of the circular, gave judgment in favour of plaintiffs 
M. eeting with the Rhondda tramways and going through the on botirelamcandoouuterelamocs tülinecsts: 
parish of Llantrisant. The company had spent about £390,000 on the : 
tramways, and the rail-less traction scheme proposed) was à compara- 
tively small undertaking, for it was estimated to cost only £20,000. The l Allis Chalmers Co. v. Fidelity & Deposit Co. 
proposed service of trollev omnibuses would be a half-hourly one, and the 
maximum fare would be dd. and the minimum fare Id. The roads along This action was heard by Mr. Justice Phillimore last week, and was 
Which the trollevs were to pass were suitable for that traffic and would | brought for a declaration that a fidelity guarantee bond for £1,000 was 
require no widening. valid. In the early part of last vear plaintiffs applied to defendants for a 
Evidence was given by Mr. Nesbitt, manager of the Rhondda Tram- | fidelity guarantee bond for £1,000 for the manager of their Paris business 
Ways Co, by Mr. F. E. Stanlev, chief enginecr of the National Electric | (a Mr. A. €. Lochenies). On March 5 defendants accepted the proposal 
Construction Co., by Mr. Waller and others. The opposition of Llant- | at a premium of £6. 5s. Plaintiffs” general manager in Europe (Mr. 
risant Council was mainly due to the increased cost of road maintenance, | Keen), having gone on a short visit to the United States, defendants 
hut ultimately the Committee approved the Bill. were asked by plaintiffs’ London accountant to allow payment of the’ 
On Tuesday the parties came to an agreement, and the following premium to stand over for two or three weeks, and thev agreed to do xo. 
clauses were inserted :—" Within one month after the Council shall have i Mr. Keen returned to London on April 18, and on that day he paid the 
widened the roads in which the trolley vehicle route will be situate (so as ` premium and received the bond. which was dated March 8. At the. 
to provide a carriage way of the width of 17 ft. with a footpath of the — time the premium was paid Mr. Keen had been informed that Lochenies 
width of 41.) and shall have adapted such rogds for the running of had left Paris. Mr. Keen went to Paris and discovered that Lochenies 
trolley vehicles thereon, the company shall pay to the Council one-third had. disappeared with the proceeds of a draft for a considerable sum 
of the cost of such works, but not exceeding in the whole the sum of belonging to plaintiffs. Plaintiffs contended that the bond was issued on 
£1,333.” d March 8, although the premium was not paid until April 18, and that, 
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therefore, defendants were liable in respect of it. Defendants submitted 
that the risk covered by the bond did not commence to run until the 
premium was paid, and that when the money was tendered and the bonds 
handed over, plaintiffs were in possession of certain information with 
regard to Lochenies which they ought to have divulged. 

_ Mr. Justice Phillimore held that there was a contract by defendants to 
Issue a policy early in March, 1912, and that the policy was in force prior 
to the embezzlement bv Lochenies. Plaintiffs, therefore, were entitled 
to the declaration asked for with costs. Stay of execution was granted. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. Meweurn, ELis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the datz applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1911 SPECIFICATIONS. 
24,122 VAN DAALEN & ScunEIBER, El:ctric transmission of power. (23 4 12.) 
1912 SPECIFICATICNS. 
3.046 WgiNTRAUD. Construction of aprliance fcr disinfecting telephone mouthpiecas. 
5.655 HARRISON. Moore & Savin. Telegraph systems. 
5.692 CLARKE & CHADBURN'S (SHIP) TELESRAPA Co, Electrical engine or machinery 
direction and counting tell-tale. 
8.050 ALTENKIRCH & GEHLoFF. Th2rmo-electric heat.ne and cooling body. 
8.108 pm Arrangement for starting and regulating direct-current electric motors. 
(29 6/11.) 
8.232 Oci.vv-WEBb. Wuite & Reinecke. Electric arc lamps. 
8486 Rocers. Pyrometers. (Addition to 6,364 12.) 
8.811 TARRANT. Railway signalling. (Cognate application, 23.468 12.) 
8.986 WECKERLEIN & STOCKER (FIRM OF). Apparatus for starting multiple-cy!inder 
internal-combustion motors by means of magnetos. (11 10 11.) 
9.314 TRIQuET. Device for industrially sterilising water by means of electric mercury 
lamps generating ultra-violet ard similar rays. d 
9.981 FiscHER. Process for the manufacture of drawn tungsten wires or the like, 

The object of this invention is to obtain tungsten in a ture and ductile form. Pure 
anhydrous tunestic acid is reduced at a temperature of about 1.000 C., in an atmo- 
sphere composed of hydrogen and a volatile drying reagent such as phosphorus pent- 
oxide. The resulting crystals are pressed into small leaves or flakes. and thes» are 
subsequently agglomerated by a combined heating and compressing process. The 
resulting product is rolled into bare or rode in a machine which applies pressure in 
more than two directions, and can then be cold drawn in diamond diss or other known 
apparatus for drawing fine filaments. 

13,647 TuRNER. Pre-payment electricity meters. 

13,801 Merz & Renman. Conductor rails for electric railways and the like. (Addition 
to 11,347 02.) 

14,962 B.T.-H. Co. (General Electric Co.) Machines for manufacturing electric incan- 
descent lamps. 

15.028 DowNiNc & MouLToN. Means for controlling action of electrical alarm apparatus 
for cash boxes, jewel boxes and like receptacles. 

16.358 ALLGEMEINE ELEKTRICITATS Ges. Electric and other surply meters. (14 7 11.) 

16.707 B.T.-H. Co. (General Electric Co.) Electrodes for arc lamps. 

17.635 Kovacs. Electric cut-out switches. 

18.212 SCHAEFFER. Electrically operated hot and cold air douches. 

19,014 Jamieson. Wireless system to selectively call up stations (without disturbing 
others) whether distant operator be in attendance or absent. 

Claims the use of a continuous wave-train of a given length for calling a eiven 
station, such wave-train acting on suitable receiving apparatus in such a manner that 
if the wave train is substantially shorter or loneer than the predetermined leneth no 
call will be received at the station in question. and describes clockwork devices for 
closing a local bell circuit if the wave-train lasts for the predetermined time after the 
clockwork is released through a relay actuated by the coherer. 

19,105 TRAUTMANN. Burglar alarm systems. 

19,856 STERN & BritisH Ever READY Evectricat Co. Packing envelopes or packing 
cases for electric batteries and cells. 

20.442 Baker. Phototelegraphy. 

21,102 Horton. Electricalswitches. (23 10-11.) 

21.157 KENNEDY. Repulators for electric train hehting systems and the like. (6 7 12) 

21,932 Price. Dynamos, motors and like electrical machines. 

Relates to dynamos in which the armature has a longitudinal spiral movement along 
its shaft due to the increase of pull between the armature and the field magnets after 
a predetermined speed has been attained, and the voltage is regulated by means of the 
varying air-gap thus produced or otherwise suitably through the medium of such 
movement; the invention provides a spiral groove of decreasing pitch in the shaft, 
and a ball engagine in the groove to give the armature the required movement. 
Longitudinal movement is checked in case od sudden increase in the sp2ed of the prime 
mover by the decreasing pitch of the spiral, and suitable brush gear is also described. 

22.530 DgLiGNv. Sparking plugs. (5 10 11.) 

23.169 LILIANFELD. Process and devices for producing in a continuous manner Ronta:n 
rays having any desired degree of hardness which can b? adjusted at a moment's 
notice. (10 10 11.) 

23.355 FIscHER-BRILL. Tele-typ2writers. 

25.052 SIEMENS Bros. & Co. (Siemens & Halske Akt.-Ges.) Tungsten anti-cathode for 
Rontgen tubes. 

Convex mirrors of tungsten for use as the anti-cathode mirrors of Rontgan tubes 
are produced by fusing tungsten in an electric arc by which process a lenticular 
globule of the metal is formed with plano-conv:x or bi-convex surfaces, The mirror 
is fixed into a recess in the cathode body by soldering or the like. 

26,681 B.T.-H. Co. (Allezmzine Elektricitats Ges.)  D?vic* for automatically stopping 
electric hoists. 

27,246 Mout, (Korting & Mathiesen Akt.-Ges.) Armature for direct-current watt- 
hour electricity meters. 

29,483 FLAMAN. Apparatus for recording crders from ships’ bridges or the like. (4.411, 
divided application on 8.234,12. April 4.) 


1913 SPBCIFICATIONS. 
622 Conran. Current rectifying apparatus. (10/1/12. 
1.064 Siemens & HALSKE AKT.-GEs. Sparking plugs. (26 1:12.) 
2,397 Ricksts Telephone systems. (Addition to 4,282. 11.) 


APPLICATIONS FOR PATENTS. 


Nots.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, tf they have not bzen published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk ts affixed. 


April 3, 1913. 


7,802 MicKLEWOOD. Actuatine gar for magnetos and dynamos for electric ignition. 

7,805 British INSULATED & HBLSBY CABLES, MoRDEv, ASTLEY & SAUNCERSON. Elec- 
tricalconductors and supporting means for same, 

7,838 MeHne. Time switch.® l 

7,840 Psuogot, Construction of electrical dynamo with counter compounding.* 


7,842 SigugNs-ScHucKERTWERKE G.M.B.H. Driving of looms by electric motors 
T E 4 "M noU 
: IEMENS HatsKke Axt.-Ges. Housing the recording strip of e i 

graphs or the like. (64/12, Germany.)* : Oe eetbar: 

7.847 CARTWRIGHT. Wireless-controlled vessels. 

7.896 ALIGEMEINE ELEKTRIC!TATS-GES. Regulation of electric motors by means of 
boostine and bucking machines. (3 4,12. Garmany.)* 

7,897 Warwick MACHINERY Co. (1908) (Ltp.) (G.E. Co.. U.S) Governing mechanism 
for elastic Suid turbines. 

7,298 May. Increasing the strength of magnets. (28 8 12, Germany.)* 


April 4, 1913. 


7.918 Hore. Enclosed electric switches. 
7,931 RirPiNGILLE & BrouGHtTon.  Eiectric conduits and the like.’ 
7.932 GEBRUDER SIEMENS & Co. Electrical heating bodies composed of ron-metallic 
resistance materials. (11 4 12, Germany.)® 
7.933 Davy. Fettcws & Jongs. Automatic electric direction and danger indicator for 
mechanically-propelled vehicles. 
7.949 Lonc. Arclamps. 
7,977 GRAi'AM & LATHAM, GsAUAM & SoBATKA. Detectors for use in wireless tele- 


graphv. 
7.983 S 3 Starting and regulating direct-current electric motors. (Addition to 
\e 


April 5. 1913. 


7.994 CuApBURN's (Suit) TELEGRAPH Co. & Howie. Spesd-indicating apparatus. 

7.996 SERUUM & BRovGHALL. Ssaling terminals and connecticns for electric 
cables. 

8.024 SHaw. Telegraphic transmitters.’ 

8,027 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Arrangement 
of current transformers for high voltaces. ® 

8.033 HaArDAN. (International lonising Process Co., U.S) Production of gases by 
electric arc® 

8.052 DErMEz. Lubricator box for tramway and railroad vehicles.’ 

8.054 STOREY. Ship signalling or teleeraph apraratus. 


April 7, 1913. 


Banon. Siemens and other regenerative furnaces. 
WALTER. Luminous electric devices. 
,8.124 BecKkwitH. Incandescent electric lamps.’ 
Mason. Dynamos. (23 4 12. U.S)* 
STEINMANN. Mercury vapourlamp. (12 4 12. Francs)® 
KAHLER & Karier. Mode and apparatus for sending and reproducing tele- 
graphic signs. (€ 4 12. Germany)” 
Kennepy & Turuer, Teler bone exchanee systems. 
HERRMANN. Electric elow lamp. (16 12 12. Germany.)* 
Apr.18. 1913. 
8.233 Wegsrw^op. Electriclamrps. 
Siemens & Hais«* Axr-Ggs. Pnotographically recording electrical measure 
ments. (10 4 12. Germany.)® 
8.249 Marks. (Eneas Guimaraes Mascarenhas, Brazil.) Signalling systems and the 
control ef trains. 
8.267 HELFENSTEIN. Electric collectors for tramway and like vehicles. (13 4,12, 
Austria.) 
8.273 Write & GARDENER. Electricalindicating apparatus for use on steam trains. 


April 9, 1913. 


8299 Bowie & CARug iR. Electric alarm attachments to clocks. 

8.301 ENGINEERING & Arc LaMrs & DowrELL. Arc lamps. (Addition to 16.678 11.) 

8.302 Mason. Auxiliary suspension for fittings and pendants on flexible cords and on 
wires, 

8.303 Tavicr. Applving automatic instantaneous switches to the protection of electric 
generators, (Addition to 7.141.100.) 

8.338 Lancaster. Electric water-heators and the like. 

8.352 GuiTERMAN. Process of electrolysis and apparatus therefor.® 

8.395 HASKELL. Electric heaters for lquids.® 

8.409 Volar & HAEFFNER Axt.-Ges. Switches. (8 7 12.G2rmany.)® 

8412 Resesi (Ltd.) & HOLDEN. Telephone call apparatus. 

8.416 BT-H.C;. (G.E. Co.. U.S.) Arclamrs. 

£417 BT-H.Co. (GE Co.,U.S) Manuíactur? of a material suitable for electrical 
insulation and other purposes. 


April 10, 1913. 


8.424 Brasigr. Electric lignting vacuum lamp. 

8.444 Coovm. Miner's satety lamos. " ; 

8.445 Day. Connecting lampholders to bracket or pendant tubes. or the like wire 
conduits. 

8.464 Bentiey. Electrically-driven clocks. . 

8.467 ScHucHAFDT. Balance weight suspension vith double conductor-suppor ting cord 
for electric ligating.* 

8.475 SkRZYDLEWSKI. Generating and storing electricity.* 

8485 NatHorsr. Maereticseparators. (18 4 12. Sweden.)® ; 

8.509 ELE-TROMOT-R E uirMENT Co. & MEscocK. Variable speed and reversing 
mechanism.* 

8.504 Benner. Rapid photorraphic records of curves of oscilloeraphs, rhsographs and 
the hike. (Addition to 22.576 19.)° 


April 11. 1913. 


8.539 Deonitt. Electrical contacts or connections. . 

8547 GuvMINS. Electric control for track switches of tramways and the like. 

8.562 Ar'LEvaRD & MALCOLM. Electric telegraphy., 

8.568 Guisti, 'ndcandescent electric lamp. 

8.590 Suter. Reflectors for electric incandescent lamps. 

8.597 Hacrertsma. Arclamyps. (19 4 12, Germany.)* : 

8.001 COMPAGNIE POUR LA FABRIKATION DES COMPTEURS ET MATERIEL D UsiNES A GAZ 
El:ctricity motor meters of the mercury typ2.® 

8.602 HARTMAN’ & BRAUN Axt.-Ges. Measuring small variation or differences :n elec 
tricalresistances. (8 5 12, G»rmany.)* 


Anril 12. 1913. i 
8.615 BreoueT & BRagouET ET Ciz. Prepayment automatic telephones.” , T 
8.624 SIEMENS Bscs, Dynamo WoRn«s & Dox«g.. Automatic systems of train control by 
means of separately actuated contactors. 
8.665 Rascy. Switches, 
8,675 B.T-H. Co. (G.E. Co.. U.S.) High-potential electrical insulators. 


April 14. 1913. 
8.711 OPERLANDER. Kazvinczky & Gross. Electric apparatus for movir£ 
mer.ts.* ; 
8.727 EicRz^. Hand brakes for tramway c?rs and the like. (12/4 12. Belgium.)® de 
8,728 THomMson. Apparatus for op:rating the points of railways and tramways an 
like. (Addition to 7.938 12.) | je 
8.738 Scuuiz. Regulators ter electric igniting apparatus. (29 11:12. Germany: 
8.741 CLoRIUs & CLorius. Contact and alarm device, (13.4 12. Denmark.) 
8.746 IRviNG & British PuEUMATIC RaiLway Co. Electro-pneumatic sys 
apparatus for railway sienalling. 
8.787 AUTOMATIC TELEPHONE Mra. Co. & AITKEN. Telephone systems. torage. 
8.792 HARTFORD & MASTRANGEL. System for the combined generation, 87957797 
distribution and utilization of electric energy. (19 6,12, U.S.) 
April 15, 1913. 
8.812 HALL. Electrical motor-control apparatus with slow 
the same and the like. 
8.814 Hinpre & Bottomiey. Telephone call-boxes. ki Receiving 
8,821 THoMPsoN. (Ges. fur Drahtlose Telegraphie m.b.H., Germany.) 
arrangement or use in wireless telegraphy and telephony.* . 
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THE 600-WATT OVEN. 


The commercial success of the electric oven and the fact 
that makers of electric cooking apparatus are exceptionally 
busy with orders, probably encourage the beli f that this 
new method of cooking has become quite general. Such an 
opinion must of course be incorrect, for the simple 
reason that it takes at least five years for the public to 
absorb a new idea, and another five years to relegate it 
to the region of thé commonplace. The argument has 
frequently been advanced that the average electricity 
consumer—and by this we mean the person who occupies 
a position in the middle classes—can be encouraged to take 
up electricity for cooking purposes by starting him off 
with an apparatus of smal! energy consumption. A hot- 
plate, a toaster, or & small table grill, are examples of 
subsidiary pieces of electrical apparatus which can be 
connected to the ordinary house lighting circuits, and will 
give the consumer new ideas as to the uses of electricity. 
Üne of the arguments advanced in favour of the Point Five 
movement is that this particular system of charging does 
away with the necessity for separate wiring and additional 
meters, assuming, of course, that the consumer does not 
instal a 5 kw, oven or a 10 kw. water heater. This argu- 
ment may be employed in the matter of the introduction 
of the electric cooker into the average household ; that is, 
thet such a consumer should be encouraged to use apparatus 
of this kind, having a load of 600 watts. In addition it 
will not be difficult to understand that apparatus of this 
rating can be puton the market at a price which will admit 
of its direct purchase by the public ;"at the same time the 


apparatus will be of a sufficiently portable nature to be 
removed by the householder when he changes his residence, 

The field of electricity supply is so wide and embraces so 
many different classes of consumer that we think the 
station engineer need have no qualms in encouraging the 
use of what we will call for the nonce 600-watt apparatus, 
We do not think he is altogether right in advancing the 
argument that such apparatus may be of a temporary 
character, end has merely an educative mission to fulfil, 
It is another case of half-a-loaf being better than no bread. 
It is better to begin in a small way and encourage those 
consumers who form the great majority of the users of the 
supply to put in apparatus which will supply their needs from 
a cooking point of view. In many instances the consumer 
will not necd to extend beyond the preliminary equipment, 
In others he will have had an opportunity of testing the 
adventages of electric cooking, and this first hand know- 
ledge will persuade him to carry the method still farther. 

We think that the introduction of a new type of electric 
ovcn, synchronising as it does with the most recent meeting 
of the Point Five Club, at which the importent question of, 
cooking apparatus was discussed, is a matter of more than 
ordinary interest. In another column we give.a full 
description of this oven, and reiterate the claims which the. 
manufacturers make on its behalf. Apert from the fact that it 
complies with our recommendation for a 600-watt rating, 
it has the element of portability and accessibility, combined 
with extremely novel design. We think that it has another: 
advantage in its favour, and that is, that it is an oven and 


Frequently claims are made for composite 
while they - 


nothing else. 
pieces of electric cooking apparatus which, 
appeal to the electrical man and might.be employed in his 
own household, do not have the same force with the general 
public. The net result is that thev are not employed for 
more than one of the several purposes for which they were . 
manufactured. In the ordinary electric oven the opera- 
tions of roasting are confined to the oven, and those of boiling, 
simmering, &c.. to the hot plates mounted at the top of the 
oven and independent of it. The new oven should, we 
think, particularly commend itself on this account, in that 
it will accustom the housewife to do in the oven such 
cooking as is usually confined to an oven. She will then be - 
prepared to carry out the subsidiary operations of boiling 
on an independent apparatus. We think the manufacturers 
of the oven in question are to be complimented on their . 
enterprise in making the experiments with this class of 
apparatus, and we hope that subsequent experience will 
bear out their anticipations of the success of the oven, 


| 
| 
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CURRENT TRADE LITERATURE. 


EVERSHED & VIGNOLEs' Lists,—We understand that Messrs. 
Evershed & Vignoles have recently issued a number of new cata- 
logues, details of which are as follows: No. 113, Murday recorders, 
with particulars of new types; No. 117, portable electrical instru- 
ments, such as ammeters, voltmeters and wattmeters; No. 118, 
Foster practical pyrometers, including particulars of a new type of 
instrument suitable for engineers; and No, 120, which is the latest 
edition of the Megger catalogue. 

TRIPLEX VALVES,---A pamphlet describing a new pattern cf four- 
way valve having four valve seats arranged in pairs, with a valve 

interposed, is being sent out by O. N. Beck. 11, Queen Victoria- 
^ street, London, E.C. 

, RADIATOR LaMrs.— The Electrical Co. is sending out a catalogue 
giving prices of their radiator lamps for high and low voltage circuits, 
and also a leaflet referring to the Goliath holder for high candle- 
power metal lamps. 

ROTARY CONVERTERS.—A particularly attractive publication is 
just off the press and is being sent out by the B.T.-H. Co.. Rugby. 
to give publicity to their rotary converters. It is a catalogue of 
some 28 pages dealing with every tvpe of rotary converter built 
for reactance control, booster control. induction-regulator control 
and split-pole control. The makers claim for this machine high 
e‘iciency, perfect commutation, high overload capacity. low running 
costs, accessibility and correct construction of brush gear, commu- 
tator and slip rings. The illustrations include views of typical 
machines built by the B.T.-H. Co., the largest machine shown being 
of 1,500 kw. output. The characteristics of these rotary converters 
are explained, and à number of diagrams of connections are included 
in the list. Not the least interesting of these is one which illustrates 
the instantaneous currents in a six-phase converter. Tramway 
engineers and those central.station engineers who are giving direct- 
current distribution at the end of a polyphase transmission system 
will be particularly interested in this publication. 

TELEPHONE CABLES. —4A catalogue of 140 odd pages has just come 
to hand from W. T. Henley's Telegraph Works Co.. and deals with 
their products in telephone cables. It is divided into three parts. 
Part I. gives particulars and prices of dry-core telephone cables, 
lead covered; dry-core quad, pair and multiple twin telephone 
cables, dry-core distribution cables and dry-core screened telegraph 
cables In Section II. details will be found of dry-core telephone 
cables of the rubber-sheathed type and miscellaneous types of 
cables, in each case for aerial service. In Part Ill. miscellaneous 
cables, wires and accessories, and particularly subacqueous cables 
are referred to. Numerous illustrations, curves and sectional views 
of the various types of cables are included in the list, and also scenes 
showing the laying of these cables in various parts of the world. 
Several of these relate to work on telegraph cables at the Island of 
Ascension. In the part dealing with accessories, belt or hand driven 
and petrol.driven portable air compressors and desiccators are 
described. A petrol-driven winch is also illustrated and described. 
The list is a praiseworthy publication, and cannot be adequately 
dealt within a few lines. Telephone engineers and others interested 
in telephone work should apply to the company for a copv. 

IxpucrioN Morons.—The latest publication of Messrs. T. Harding 
Churton & Co., Leeds, gives a detailed specification and full prices 
of their single, two and three-phase induction motors, also drum- 
type reversing controllers and box-pattern starters. and oil switches 
for these machines. 

TURBO-GENERATORS.—A complete specification of Peebles stan- 
dard turbo-alternators, sizes TA.2—TA.35, is given in sheet 59, just 
issued. We understand that this specification applies to all the 
company's turbo-alternators excepting the two smallest sizes, which 
are made in the open type. 


BUSINESS NOTICES. 


Messrs. Dorman & Smith, switchgear and fittings menufecturers, 
Ordsal Electrice! Works, Manchester, have made arrangements to be 
represented in Scotland by Mr. David Alexender, 43, Mzins-street, 
Waterloo-street, Glasgow, where samples of the firm's strong fittings 
and switchgcar (more especielly such &pparetus es is used in ships 
and collieries) may be inspected. Telephones : Centrel 4394, Argyie 
587; Telegrams: “ Ohmic Glasgow.” 

Messrs. Berry, Skinner & Co. notify that their agency, which has 
until recently been in the hands of Mr. David Alexander, 43, Mains- 


street, Glasgow, has now been transferred to Mr. J. Hally Craig, 
45, Hope-street, Glasgow, 


———————————————— Q 


The address of the Middlesbrough offices of the British Thomson. 
Houston Co. has been altered to Prudential-buildings, Albert-road, 
The telephone number remains the sanie—viz., 814. 


Electrical Installations (Ltd.) have taken additional offices. at 
28. Martin s-]Jane (adjoining their existing premises, 27. Martin's. 
lane), Cannon- street, E.C. 

Edwd. Mills and John B. Walburn. electricians, &c., 92, Wharf. 
street, Sowerby Bridge. have dissolved partnership. Debts hy 
Mr. Walburn, l 

Edwin Lane and Alfred Purrier, electrical engineers, &c.. 1. Gage- 
street, Bloomsbury, London, W.C.. have dissolved partnership, 
Pebts by Mr. Lane, 


Mr, V. Dasnires has removed to 21, Water-lane, Great Tower. 
street, BC. 

Patent Amendment. -—Messrs. Siemens Bros. & Co. (Ltd.) seck 
leave to amend the specification of letters patent. No, 20,277/1904, 
granted to Mr. Chas, Denton Abel for " Improved manufacture of 
incandescence bodies for electrice glow lamps; | Opposition to the 
amendment must be given within one calendar month from April 30, 


Patent Development.— The proprietor of Letters Patent No, 
12.214 1916, relating to^* Improvement in electric induction smelting 
furnaces,” desires to make arrangements for exploiting same in this 
country. Applications to Messrs. J. E. Evans-Jackson & (o. 
patent agents, 57 to 60, Holborn Viaduct, London, E.C. 


Business for Sale.—4An electrical contracting and motor business, 
with garage. is advertised for sale. 


Plant for Sale.—An advertiser wishes to dispose of three 250 kw, 
alternator gas engine sets, 


Catalogues Wanted.—The Deputy Postmaster-General, Accra, 
Gold Coast. West Arica, would like to obtain catalogues of telegraph 
and telephone apparatus, iron poles, insulators, &c. 


BANKRUPTCIES, LIQUIDATIONS. 
A dividend is to be paid to creditors of Cecil Wray, electrical and 
mechanical engineer, formerly trading at 24. Simes-street. Bradford. 
Claims to Mr. W. Durrance, 12, Duke-street. Bradford, by May 2I. 


A dividend is to be paid to creditors of Chas. Spencer Northcote, 
electrical engineer, 67, Stanthorpe-road, Streatham, London, N.W: 
Claims to Mr. E. W. J. Savill, 132, York-road, London, S.E.. by 
May 23. 


A meeting of creditors of Marsh, Son & Co. (Ltd.) (in vol. liq.). will 
be held at the Holborn Restaurant. London, W.C., on May 15. 


NE A A RTT 
ELECTRICITY SUPPLY. = 
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EXTENSIONS. 
Bermondsey (London).—4 loan of £2,035 is to be taken up from 
the London County Council for the electricity undertaking. 


Birmingham.—On Tuesday the City Council had before them the 
proposals of the Electric Supply Committee for the erection of a new 
power station at Nechells at a cost of £250,000, Some particulars 
of the scheme were given in our last issue. 

Ina lengthy report by the Finance Committee on the financial aspects 
of the scheme it is stated that the Electric Supply Committee hive evi- 
dently given serious consideration to the proposed scheme and must 
justify their sugzestions to the Council, but on the information before 
them and if present prices for current were maintained the Finance 
Committee would offer no objection to the scheme. 

The chairman of the Electric Supply Committee (Mr. Ellaway) moved 
the adoption of the scheme and said that the Corporation were under 
statutory obligations to supply electric current to all would-be consumers 
within their area. After dealing with the plant at Summer-lane, Water- 
street and Aston, he said the committee came to the conclusion that the 
only feasible policy was to proceed with a new station, with canal and 
railway communication and a sufficient supply of water for condensing 
purposes, and where the conditions would enable them to generate current 
at the lowest possible price. If the present rate of output were main: 
tained the new power house would be required for the winter of 1915-10, 
and to ensure a supply by that time it was necessary that operations 
should be commenced at once. For many years Birmingham's charges 
for current were considerably higher than those of scveral large towns 
but thanks to the concessions made 12 months avo, prices com pared YU 
favourably indeed with those of others. Low prices for electricity and 
gas attracted manufacturers to the city. During the next two yeas 
they anticipated a considerable increase in their output and they would 
find themselves in a stronger position than they were 12 months 88° 
The new station would in no sense render unnecessary. or take the place 
of, existing stations. 

After discussion the report was approved, 
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Hessle.—Hull City Council have rejected a proposal to acquire the 


be je : : g 
a l Blackburn.—The report of the borough electrical engineer (Mr 
mo P. P. Wheelwright) on the scheme for the erection of new electricity | Hessle electric-lighting order. | | 
TE works, which has been adopted by the Electricity Committee. was Ledbury.—The Urban Council have declined to enter nio an 
ee confirmed by the Council last week. agreement with Messrs. Edwards & Armstrong in regard to Pid 
7 Bradford.— Extensions in various parts of the district are to be | tricity supply, but they will offer no objection to a provisional order, 
TUN carried out. at an estimated cost of £2.915. provided plans of the power station, &c., are submitted. 
"ns . Brighton.—The report of the Lighting Committee, recommending Redditch.— As the electrical engineer, Mr. W. J. Ferguson. has 
| certain alterations and extensions of the plant at Southwick Electricity | tendered his resignation, the Council kave decided to appoint a works 
Works (abstracted in our last issue), has been adopted by the Council. manager of the undertaking at a commencing salary of £300 per 


annum. a 

"Waterford.—As the local gas company and the Dublin Southern 
Electric Supply Co. propose to apply for powers to give a supply of 
electricity in the district the Corporation have decided to obtain a 
report on the matter from an electrical engineer. 


"rom Derby.—An unopposed inquiry was held on Friday into the 

| application of the Corporation, for sanction to borrow £13,500 for 
E extensions of the electricity works. — 

]t was stated that there were now about 3,000 consumers, or upwards 

of 300 more than in the preceding vear. The maximum demand was 


2 asked QUA Md Up c Mr l York.—The Council have decided to apply to the Board of Trade 
NAT Leyburn.—The local Gas Light and Coke Company are putting | for authority to give a supply of electricity to certain premises in 
ELS down electric generating plant, and they will shortly be in a position | the Great Quseburn rural district. 

RE to supply electricity. | 
Ie Leyton.—A pplication is to be made for sanction to the borrowing LIGHTING NOTES. 

m. SFL GO TOF tho Puro agas cL Spare NEN nE S DRETRCHIDIR ERUSKUTGS Bedworth.—Owing to dissatisfaction with the gas lighting the 
matee for the turbine generator at the electricity works. Council have asked the Leicestershire & Warwickshire Electric 
ka Liverpool—Sanction has been received to the borrowing of £40.000 | Power Co. if they will enter into an agreement giving the Council 3 
nt for the laying of electric supply mains. good terms as the present agreement between the Council and the 
n Er London County Council.--On Tuesday sanction was given to the | gas company, and if the new company were prepared to cover thc 
x mess following loans for electricity purposes: Hampstead Council £4.100 ; | whole of the area at present included in the lighting area. 

Sr SERVIC: ehe pene DIOpnes ce ; Bognor.—The local gas company has been asked to submit a 
of tle zs T urb» Generators.—Ün the recommendation of the Highways Committee scheme of electric lighting for the sca front. an substitution of andol 
If a scheme can be carried 


equal power to the present gas lighting. 


è capital expenditure of £82,100 was approved for the provision of two 
out without any increase in cost it is proposed to adopt electric 


8,000 kw. turbo-generators, condensing water pipes, &c., in connection 


en wich the extension of the plant at the Greenwich Generating Station. : à 
BN e Temporary Supply of Power.—It was agreed that arrangements be | lighting along the front. 
Eccles.— Arrangements are to be made for the electric lighting of 


made for a temporary supply of power to be provided for the working of 


the tramways in connection with the alteration and extension of the plant | Devonshire and Bright-roads. 


! at the Grecawich generating station with the London Electric Supply : . 
IOS Corporation, and Apa vote of £13,500 was passed forth's purp s^. Manchester.— An important scheme of street lighting for the central 
ire | l e streets of the city was to have come before the Council on Wedne-- 
meds Salford.— An inquiry was held last week into the application of the dav. Are lighting was recommended for a number of streets at a 
speet p> , . : ^ zd. me : Earn y. : € ; ; ‘ 
usu. m He pet eee borron" 271, 000 Tor Extension tne capital cost (spread over three years) of £15,000. The Council 
seats eit Mery sSU ply Unde rang qaauan f adjourned before the matter was reached. 
aT lhe town clerk (Mr. L. C. Evans) stated that the total outstanding - ' . E Aberdeei 
1 bet debi of the borough was £3,461.122, and of this amount loans under the Workhouse Lighting.—The Poorhouse Committee € be een 
pt `- Eleciri- Lighting Acts amounted to £455,238. The present loan was to Parish Council are considering the question of the electric lighting 

of Old Mill Poorhouse. and electric current will probably be supplied 


cover anticipated expenditure during the next few vears on electric mains. 
elu The Inspector (Mr. T. EKIN) said the L.G. Board would not now grant i 

a Mi loans for that purpose for a longer period than three years ahead. 
I The borough electrical engineer (Mr. HAWKINS) said that during the 
first 12 months they would probably expend £8,000, and the estimated 
2 expenditure on continuous current mains was £4,000 per annum. In the 
"M SE second vear there would be a further expenditure of £6,000 in connection 
with the extra high-tension mains. They required £12.000 for buildings 
| ia connection with the supply of electricity from the South Lancashire 
» Electric Supply Co. at Radcliffe. The company would supply current 
through a meter house erected on the borough boundary, and it would be 

conveved by high-tension mains to the Frederick-road station. 


by Aberdeen Corporation. 
Chester-le-Street Guardians have been authorised to expend 
£410 in the electric lighting of the workhouse. 


POWER AND HEATING NOTES. 


Electric Cooking.—At Barrow-in-Furness on Tuesday afternoon 
Mr. F. 5. Grogan, A.M.I.C.E., of the British Electric Transformer Co., 
commenced a series of practical demonstrations in cooking by elec- 
tricity in the lecture theatre of the Technical School. 

The arrangements were made by the Electricity Committee and the 


iker Te 

QU Worthing.—The electrical engineer (Mr. G. Porter) has been | : 
us instructed to prepare plans and estimates of the additional plant | audience was mainly composed of ladies, but among those who attended 
dm required at the electricity works. were Ald. J. P. Smith, J.P., chairman of the Electricity Committee, and 
E Mr. H. R. Burnett, borough electrical engineer. 

oe Ald. SMITH presided. and in his introductory remarks commented on 
Den GENERAL. the progress made by electric cooking. 

, Accrington.—The Corporation have obtained the consent of Mr. Grogan then proceeded to exemplify the advantages of the 
wes Rishton Council to the supply of electricity to Messrs. A. M. Peebles | “Tricity cooker. He explained the working of the cooker and he gavo 
ee & Son, at Rishton Paper Mills. subject to the supply being discon- | some practical tests in support of his contentions. He confessed that ho 
ue tinued at a time to be agreed upon by the Councils. | had no pretensions to come before them as a cook, and he adduced that 
d f j i : ; : in favour of the articles he was using. to show that without any particular. 
db] Clones. —The Council have made an agreement with Charles knowledge of that kind the results obtained from using the “ Tricity ” 

Ferguson for the erection of electricity supply works. The Council | cooker were as perfect as could be desired. At the conclusion of the 
WE have the option of purchasing the undertaking after 10 vears, and | demonstration it was apparent that all had been favourably impressed 
pne Mr. Ferguson is not to charge more than 6d. per unit for current | with the electrical method of cooking. There was another lecture in the 
hoe supplied for public lighting. evening and on the remaining days, at the same hour, and 30'clock in the 
| afternoon as well. 


West Ham electrie supply department have made arrangements for 
Mr. F. S. Grogan, A.M.I.C. E., to give a series of electric cooking lectures 
and practical demonstrations at the Town Hall, Stratford, from the 20th 
to the 23rd inst., inclusive. The lectures and demonstrations will com- 
mence at 3:30 and 7 p.m. each day. 

Electric Lifts. —The Lambeth (London) guardians propose to spend 

£1,500 on electric lifts for the workhouse and infirmary. 
. Electricity in Mining.—4A new power station is to be erected at 
Snowdown colliery by the South-East Kent Electric Power Co., and 
the specifications are at present being prepared. The voltage 
adopted is 20,000, and it is intended that all the collieries in the area 
of the Kent coal concessions and allied companies will be supplied 
from this new power station for winding, pumping. ventilating and 
all other power purposes, It is proposed to instal two 5.000 kw. 
and one 10,000 kw. turbo-alternators as a start. | 


ae 4 Colne.—The Council have increased the salary of the electrical 
m engineer (Mr. A. G. Cooper) from £300 to £325. 

m Dublin.—The Corporation have decided to increase the salary 
pe of the city electrical engineer (Mr. Mark Ruddle) from £750 per 
cu annum to £1,000 by annual increments of £50; that of Mr. L. J. 
Kettle, deputy electrical engineer, from £400 to £600 by annual 
a increments of £50; and that of Mr. Gilbert Archer, chief dis- 
B tribution engineer, from £350 to £450 a year by £25 per annum. 


z Hampstead (London).—Last week the Council passed unanimously 
7 the following resolution :— De d 

dE That the Council desire to place on record their high appreciation of 
Mr. H. H. Couzen’s services during the time he has held the position of 
chief eigincer and manager and of the untiring energy and zeal shown 
by him in connection with the electricity undertaking of the Council, and 
wish him every success in his new appointment. 
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The management of the East Pool & Agar Mines (Cornwall) are 


erecting a new 10-drill electricallyr-diven compressor. 


It has also been decided to adopt electricity for winding, and a speed 
of 1,000 ft. per minute has been arranged for. It is contended that the 
power prices quoted will work out cheaper than the cost of steam to 
attain a similar capacity. An electric pump is also to be installed in the 


old engine shaft. The air compressor is expected to be in working orde 


next month, the electrically-driven winder being erected immediately 


afterwards, 


Hiring of Electric Motors.—On Wednesday Leeds Corporation ap- 
proved the minutes of the Tramways and Electricity Committee 
which contained a resolution re-aflirming a previous resolution that 
the Corporation defer further consideration of the question of insti- 
tuting a scheme of motor hiring. in order to give a trial to a scheme 


promoted by private manufacturers, 


TRACTION NOTES. 


Doncaster.—The Corporation have decided to purchase six addi- 
tional tramcars of the type at present in use, at an estimated cost of 


£4,800, and to further extend the tramear sheds in Grey Friars-road, 
at a cost of £750. 


Keighley.—The Board of Trade have provisionally sanctioned 
the working of the trackless-trolley system between Ingrow and 


Haworth for three months. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.— The Anglo-French Wireless Co., Ltd. 


(Goldschmidt System) announce that within two months their 
stations on both sides the Atlantic will be sufficiently advanced to 
enable direct communication to be established between Hanover 


(Germany) and Atlantic City, nearly 4.000 miles. The company 
state that when these stations are complete and in working order the 
company anticipate communication between them will be established 
by the use (either alone or in conjunction with improved receiving 
apparatus) of the Goldschmidt machine. 


QUUM 
= .  . EMPIRE NOTES. 
QUORUM TT 


Australasia.—The “ Australian. Mining Standard " says. the 
directors of the Mount Lyell (N.S.W.) Mining and Railway Co. have 
definitely decided upon a hydro-electric scheme. 

Lake Margaret, from which the water power is to be obiained, is about 
8 miles from Queenstown, and it has a catchment area of over seven 
square miles. Water will be conveyed from this lake about three 
miles to the power-station where three-phease eurreat will be generated, 
being subsequently transmitted five miles to a sub-station which will be 
siiuated in the immediate vicinitvof the existing power-house at Queens- 
town. The last portion of the pipe line passes down a gradient equal to 
lin 14. The work of clearing the forest to permit of the erection of the 
transmission conductors and pipe line is almost complete. The power 
plant will consist of four 1,750 B.H.P. water turbines, or Pelton wheels, 
direct coupled to four 1,200 kw. a.c. generators, Current will be trans- 
mitted at 6,600 volts to the sub-station, where bv means of eight static 
transformers (of 700 kw. each) the pressure will be converted to 500 volts. 
Motor generators will be used to supply d.c. current where required. 
Two of the 1,200 kw. turbo alternators are to be used as spare plant. 
The company's present fuel bill per annum exceeds £50,000, including 
labour. Under present conditions the company is paying between £24 
and £25 per B.H.P. per annum, and that by the installation of the new 
power plant, power will cost slightly under £8 per B.H.P. per annum, 
including depreciation, interest, &c. 

Goulburn (N.S.W.) Council has adopted an electric lighting scheme, 
and is purchasing generating plant. Mr. J. E. Donoghue is consulting 
engineer. 

An award of the Engine Drivers! No. 1 Wages Board given in the 
Industrial Court, N.S.W., recently, puts the wages of drivers attending 
electrie generators at Is, 41d. to Ls. 5td. per hour, attendants of electric 
motors from 64. under 16 years of age to Is. lid. over 21 years, engine 
drivers ls. 3d. to ls. 4ld., engine cleaners from 6d. under 16 years to 
ls. 14d. over 21 years, boiler cleaners employed by City Council ls. 44d. 

Canada.—The Hon. Adam Beck has introduced a Bill in the 
Ontario Legislature for the construction of a network of radial rail- 
ways throughout the Province in connection with the Government 
hydro-electric power service. 

The Bill provides that the municipalities must meet the whole cost of 
the enterprise. The proposed railways may be constructed in one of 
three ways named in the Bill. The municipalities can go to the Hydro- 
Electric Commission, and let that body construct, operate and maintain 
a line; they can allow the Commission to construct it, and operate and 
maintain it tbemselves: or they can both construct aud operate under 
due supervision and with the assistance of the Commission. 
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Various hydro-electric power companies operating in Quebec Province 
are carrying out important extensions of their plant. The new Cedar 
Rapids Co. will add 100.000 H.P. to the capacity of their plant, the 
Shawinigan Co. 40,000 H.P., and the Laurentide Co. 40,000 m.p. In 
addition there are other schemes nearing maturity. One provides for the 
development of the Carillon water power undertaking up to 100,000 wp. 
or more. There are also considerable developments of the big hydro- 
electric companies about Montreal under consideration. l 


India.—'' Indian Engineering " states that the automatic 
telephone system, which was recently inspected by numerous officials 
of the Government of India at Delhi,is to be introduced at Simla next 
cold weather. 


South Africa.— The “ British and South African Export Gazette " 
says Mafeking’s electric lighting and power scheme, now being taken 
in hand. will, it is anticipated. result in a good demand for heating 
stoves, irons, and other domestic appliances. 

The general use of electricity is greatly on the increase in Capetown, 
owing to the svstem of free installations adopted by the Municipality, 
the appropriation for which has been increased for the current year. 


FOREIGN NOTES. 


Argentina.—The ‘‘ Review of the River Plate " says the San Luis 
Legislature will shortly grant a concession for electric tramways in 
the city of Villa Mercedes. 

The municipality and the contractors having failed to come to satis- 
factory terms the contract for establishing electricity works in Bolivar 
has been annulled. 

A contract for the erection and equipment of electricity supply works 
at Reconquista (Santa Fe) has been accorded to Marcos Schwab & Co., of 
Santa Fe. 

The Mayor of the Federal Capital has forwarded to the City Council a 
project which, if sanctioned, will enable the public lighting department 
to intervene in all electrical installations carried out in the city. It is to 
be hoped that the intervention will not be simply placing a tax on all 
installations for so-called “ inspection." 

The municipal authorities of Nueve de Julio, having contracted for 
an electricity supply station, now find that when the work is finished 
they are unable to pay the contractors, they have therefore resolved 
to put up the station (with the concession for 20 years) to auction at an 
upset price of $566,811. 

H.M. Legation at Buenos Ayres reports that complaints are con. 
stantly received about the attitude of United Kingdom manufacturers 
in refusing to adopt the metric system of weights and measures, and in 
labelling cases “ Not to be left in the sun,” &c., regardless of the fact 
that the cases will be handled bv persons knowing only the Spanish 
language; dn sending agents who know no Spanish, and catalogues 
priiielii English. 


Austria-Hungary.— It is stated that an industrial company, with 
a capital of £200.000, is about to erect pottery and chemical works 
at Pisek, and also an electric generating station with a capacity 
of 22,500 kw. to supply energy in a large portion of South Bohemia. 

A consular report on Bosnia- Herzegovina states that an electric- power 
station for the tramways is to be built at Sarajevo, the current being 
generated at a weir in the river Zeljeznica, near Tirnovo. A scheme ^ 
on foot for the electric lighting of Banjaluka. Electric light works are 
being erected at Livno. It i» proposed to obtain 20,000 H.P. from the 
river Rama for use on the Bugojno and Rama railway, and in mines and 
industrial undertakings in the neighbourhood. The Aussig Chemico- 
Metallurgical Association has obtained a concession for the erection of a 
power station at Jablanica on the Narenta, to provide 21,000 n.r. for 
working a chemical factory and 5,000 H.P. for the Sarajevo and Gravosa 
Railway. A Dalmatian syndicate proposes to utilise both the Narenta 
and the Rama below Jablanica for the production of about 9,000 H.P. 


Brazil.—4 consular report from the Rio de Janeiro district states 
that imports into Brazil from the United Kingdom kept pace with 
the increase in the general import trade in 1910 and 1911, but the 
percentage of British trade only increased from 28 per cent. of the 
total imports in 1910 to 29 per cent. in 1911, the total imports 
amounting to £53,037,600. 

The total of electric cables imported in 1911 was £830,800 (compared 
with £650,800 in 1910) and of industrial machinery £785,200 (£622,000). 

Many (probably most) of the large schemes of internal development In 
Brazil initiated in 1911 and 1912 were launched by North American 
enterprise, which has negotiated for the purchase of large tracts of land 
all over the country. North American enterprise apparently makes 
little etlort to participate in import and commission business, but is bent 
on monopolising what have been called '' industries of a routine nature, 
such as the supply of electric power, telephone services, &c.- The report 
states, however, the the capital for such schemes is largely raised 1n 
London and Paris, and the operation of the schemes naturally creates à 
potential market for British goods. | 

If the proposed scheme for shipping iron ore from Santa Cruz is carried 
out a railway would have to be made to join the main line at Collatura. 
and it is stated that the new line could more easily be equipped for and 
worked by electrie traction than the existing line, and, further, that the 
state of Minas Geracs, which possesses iron mincrals in great abundance, 
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ia in a favourable position for electrification, on account of the number | hydro-electric stations which are being built for the State at Troll- 
of its waterfalls. "e hittan, Elfkarleby and Porjus are of 60,000, 45,000 and 50.000 it. v. 
The Vice-Consul at Sà» Joño d'el Rey states that some local capitalists | respectively, The total amount of water-power available in Sweden 
is estimated at from 4,000,000 to 6,00,000 H.P. 


have under consideration the formation of an clectric tramway company, 
MISCELLANEOUS NOTES. 


but as the existing supply of electrical energy is insufficient it will be 
necessary to make a new dam and instal new turbines at the falls of 

Exhibitions.—An International Exhibition will be held at Vichy 
( France) from May 5 to Oct. 15 next. 


Carandahy. : 
A few local firms have organised a telephone system connecting up the 

The exhibition will be divided into 27 groups, including chemical 

industries, textile industries, glass, furnishing and home decoration, 


townships and hamlets around Sio Joáo d'el Rey. 
From Espirito Santo it is reported that the question of the electrifica- 
machine tools and motors, metallurgy, traction, heating and ventilation, 
lighting and electricity. Particulars from the Direction de l'Exposition 


tion of the Diamantina railway is still being discussed. 

Customs Decisions.— According to recent decisions of the French 
Customs Department. dynamo electric machines (Tariff No. 524) 
without brush or brush holder are regarded as incompleto. and elec- | Internationale, 18. Rue Somin, Vichy. 
tric heating apparatus and utensils, such as foot warmers, water There will be held in Lvors, during 1914. an International Urban 
heaters or electric jets for hot water, plate warmers, warming pans. Exhibition, comprising every. phase of activity that has to do with the 
cataplasms, hand warmers, flat irons, stoves.chafing dishes, &c., are | P'o&ress of modern cities, such as hygiene, public works, and city govern- 
lassified under No. 524 bis (electro-technical apparatus, according The exhibition will be scientific, economie, social, industrial, 
Mies : pp: i 9 | end commercial. It is desired to attract business people directly con- 

nected with municipal work. Ground on the left bank of the Rhone has 

been acquired for the exhibition. 


to kind). 
Germany.— The “ Chamber of Commerce Journal " says a project 
has been placed before the Prussian Diet for the utilization of the An International Commercial and Industrial Exhibition will be held at 
upper waters of the Weser for the production of electrical energy, | Brest (France) under the auspices of the municipal authorities, from July 
The project involves an expenditure of £450,000, £250,000 would be | 1? October next. It is suggested that the following sections will be of 
immediately devoted. to the-ereetion-ot stations-at- Hemfurtoand-at particular interest to United Kingdom manufacturers : Machinery, 
. . i ae : marlie engineering, metallurgy, decorating and furnishing. and agri- 
Helminghausen and the remainder will be required for a station | cultural appliances. — Pariiculars may be obtained from the President de 
at Mündsen. The annual output of the three stations is estimated at | p Exposition de l'Ouest de la France, Brest, France. 
41 million units. A Commercial and Industrial Exhibition is to be held at Dusseldorf 
Hawali.—A consular report states that total imports into the | (Germany) in 1915, under the auspices of the municipal authorities. The 
Hawaii territory in the year ended June 30, 1912, were valued at een sill 1 mori nona Dub amporeagt venosa p 
£6,253,760, an increase of £521.970 over the preceding vear. Of ducts will be accepte d from foreign countries, Sections are being arranged 
this total the United States contributed £5.087,220, and the British eee Om ea cand ea ee ee 
Empire £421,970 The total imports of electrical: apparatus wore n D Mer E E RC 
M. t : ia Dusseldorf, Dusseldorf. 
valued at £43,970 (compared with £34,130). In connection with the 5th Latin American Medical Congress, an 
Hayli.—The British Charge d'Affairs at Port-au-Prince says, Interaational Exhibition of Hygiene will be held at Lima (Peru) from 
amongst the projected publie works in Hayti are a hydro-electric | NOY. 2 to Dee. 31, 1913. It will comprise all matters relating to water- 
power station and the electrification of street railways in Portau- works, refuse and rabbish disposal and other services pertaining to public 


Prince th tructi f lectrice li to Pétionvill i health. Particulas fron the President, Executive Committee, Exhibi- 
E COHBEEUCHOR: OE AN EI CLINE ANG: 1O tionville, and | tion of Hygiene. Academy of Medicine, Plaza de Exposicion, Lima. 
electric lighting at Jacmel and Jérémie. 


An international Rubber Congress and. Exhibition is to be held at 

Italy.—The contract between the Government and the Soc. | Batavia (Java) from Sept. 8 to Oct. 10, 1914, under the auspices of the 

Generale Italiana Edison di Elettricita and the Soc. Anon. Quar- | Netherlands East Indian Government. Applications for space should be 

tiere Industriale Nord Milano for a concession authorising the con- | made before Nov. 1, 1913, to the Secretary-General, who will supply 
struction and working of an electric tramway from Milan to Cinisello 


further particulars. 
has been finally approved «Per Rail."--Time was when our knowledge of the intricacies of 
The communal authorities of Brescia have been authorised to con- 


railway organisation and management was exceedingly limited— 
struct and work two new sections of tramway in the town of Brescia. 


all we knew of the subject was that we took train for a definite 

La Guaira (Venezuela).—At the recent meeting of La Guaira destination and got there, or we sent goods toa distant address and 

Harbour Corpn. (Ltd.) it was stated that the directors had acquired | !t reached its destination in the fulness of time. What steps those 

the Maiquetia and Macuto Railway. A new company had been who own the railways took to bring about these results was a sealed 

formed to work the line, which would be converted to electric trac- book. How things have changed. We have before us a volume 
tion. In order to meet the cost of the purchase and of the electri- 


of about 270 large quarto pages interspersed with a great many useful 
fication £20,000 first debenture stock of the corporation had been folded maps and replete with illustrations showing how one of the 
issued. 


great railway services of the country is organised and managed, and 
Moroeco.—H.M. Legation at Tangier reports that a French the story excites our admiration and wonder. The Great Central 
~Il.’ T, s ] z s . € E 
syndicate at. Fez is forming a company to obtain a concession for 


Railway Co. has, for some time past, furnished the public with 
electric supply and the utilisation o? the water power of the Fez river. n. eheur of cA TieiuHes oten oF the une for all 
M E ransit purposes. and this somewhat scattered information and a 
Russia. —The Chamber of Commerce Journal” says the Municipal great deal more has been woven into a continuous story and issued 
Board of Sr. Petersburg recently decided to construct only a part | in book form, making a comely volume. under the title ** Per Rail." 
of the projected tramways in the coming building season. viz.. the | The public has read of late of the splendid new dock which the Great 
Lesnaya. Smolenskaya, Ligovskaya, part of the Obvodny, and the | Central Co, has built and thoroughly equipped near Grimsby—the 
E lines, covering a total oi 13 miles. SOR tr bol Immingham Dock. The book before us gives a mass of information 
ines to be built during the coming season the municipal board has regarding this enterprise, and beyond this there is what we may 
made an appropriation for ordering 130 motor and 100 trailer cars. term a station-to-station story relating the arrangements which 
,A Bt. Petersburg paper states that the central post office in | the company have made for dealing with goods traffic over a line 
Kharkov, the erection of which is about to be commenced. is to | which is specially well placed and quite modernly equipped for this 
be equipped with lifts and electric generating plant. branch of work. In the South of England not long ago little 
It iv also stated that the port of Vladivostok (where the freight handled | was known of the “ Manchester, Sheffield & Lincolnshire Railway." 
amounted to about 5,300 tons in 1912) is to be equipped with electric | which Sir Edwd. Watkin. and Sir (then Mr.) Wm. Pollitt brought 
Hk a other loading apparatus at a on of son H A Y to Marylebone (London) in 1898 as the Great Central, and 
Kd mended to construct suitable harbours at Ust. Kamchatka (on the | Which from that date has become an increasingly important factor 
ast side of the Island of Sakhalin), and to improve the ports of Okhotsk, | . Peale Cor f the kingd The book bef tells 
Ol and other ports in the Okhotsk Sea. Also arrangements are to be EPEC EY aed IED e ADR De Taie OON DONTE MS TONS 
made to improve the Russian port of Pusyet, and to construct a road the complete story of the more resent history of the company, and of 
thereto from the Chinese town of Kunchuna. The cost of the last. | the enterprise which has brought about the vast development in this 
mentioned. scheme is estimated at about £85,000. It is probable that | link in the chain of British railway connections. The chief towns 
In most of these works electrically-operated appliances will be required. 


Sweden.— H ydro-e'e-tric Works.—MH.M. Legation at Stockholm 
ports that attention is being paid to the development of water- 
power for railways, tramways and lighting. and for the production 
of carbide, steel, zinc and nitrates, The number of power stations 
in use is said to be 144, of which four are of over 20,000 H.P., and the 
total power produced is said to amount to 675.000 H.P. Of 100 
towns in Sweden, 69 now have hydro-electric power at their disposal 
for lighting, &c., or else have works under construction, The three 


ment. 


described and make pleasant reading. In this respect the book 
might well form a medium for commercial geographical examination 
in the higher schools, for it has the merit of being up to date and gives 
just that information which a commercial geography class should 
endeavour to absorb. The illustrations are of special merit. and the 
Publicity Department. which is responsible ‘for its production, is to 
be complimented upon the variety, compactness and quality of its 


work, 


and industrial centres situate on the Great Central route are briefly | 
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Motor Alternator. 

Tenders are invited by DERBY Corporation for the supply of 
One Motor Alternator, three-phase, to single phase, 750 kw. 
Specifications and form of tender from the borough electrical 
engineer. Mr. T. P. Wilmshurst. 16. Full-street. Derby. Tenders 
to the Town Clerk. 15, Tenant-street, Derby. by noon Friday. 
May 23. See an advertisement. 

Condensing Plant, Pumps and Piping. 

The Agent-General on behalf of the Government of Western 
Australia, invites tenders for Condensing Plant. Pumps and 
Piping in connection with an electric power station at PERTH, 
Specifications and form of tender from the Agent-General, 15, 
Victoria-street, Westminster, S.W., and further information 
may be obtained from the consulting engineers. Messrs. Merz & 
McLellan, 32. Victoria-street. Westminster, S.W. Tenders 
must be delivered at the London ofice of the Agent-General by 
Wednesday. May 23.) Seeanadrertisement. 

Overhead Travelling Crane. 

Tenders are invited for the supply of one 15-ton Overhead 
Travelling Crane to the city of MELBOURNE. "Tender forms, 
specification, &c.. from the agents for the City Council, Messrs, 
Mcllwraith. McKacharn & Co. Propty. (Ltd.). Billiter-square- 
buildings, London, E.C.. to whom tenders by noon of Friday, 
May 16. See also an advertisement. 

Lamp Carbons. 

Tenders will be received at the offices of the Receiver-General 
and Director of Contracts, VALLETTA, Malta, up to ll a.m. of 
May 22, for the supply of Are Lamp Carbon, Forms of 
tender, specification, &c.. from the offices of the Receiver- 
General and Director of Contracts; Mr, Tom Vella, or from the 
Crown Agents for the Colonies, Whitehall Gardens, London, S.W. 
See an alvertisement 


Telegraph and Telephone Material. 

Tenders are invited by the Commonwealth of Australia for 
the supply and delivery of Telegraph and Telephone Material 
at various towns in the Commonwealth States. Tender forms, 
specifications, &c.. from the Commonwealth Offices, 72, Victoria- 
street, London, S.W. The places where goods are to be delivered 
and the dates for recei pl of tenders are given in an a lecelise mint. 

General Stores, &c. 

Loxpos County Council invite applications from firms to 
have their names placed on the list of firms from whom the Council 
from time to time invites tenders for the supply of various Stores 
and the execution of General Maintenance Contracts. 
of application from the Clerk, Spring Gardens. S.W. 


Sewage Works Plant. 

HARPENDEN Urban Council require tenders by noon May 23 
for Pumping Machinery for sewage works. including Engines, 
Dynamos, Pumps and Motors. &c. Specifications from Mr. 
A. P. L. Cotterell, 17, Old Queen-street. Westminster, N.W. 


Cooling Tower. 

WALTHAMSTOW Urban Council require tenders by 5 p.m, May 
28 for supply and erection of natural draught Cooling Tower at 
their electricity works. — Specitication. &c., from Mr. G. R. Spurr. 
electricity works, Walthamstow. 

Economiser Chamber, &c. 
.. LEEDs Corporation want tenders by 10 a.m. May 19 for 
construction of. Economiser. Chamber aud Extension of lron 
Flooring at the generating station. Whitehall-road. Leeds. where 
specifications, &c., may be obtained. 

Car Shed, &c. | 

LEEDs Corporation also require tenders by noon. May 24 for 
erection of Tramway Shed. &c., at Novercign-street, Leeds. 
Specifications, &c., from Messrs. Connon & Chorley, 16, Park- 
place, Leeds. 

Electric Lighting Proposals. 

DunNGARVAN Urban Council invite proposals from firms of 

electrical engineers for a scheme of Electric Lighting for the town. 
Circulating Water Pump. 

The Tramways and Electricity Committee of BELrasT Cor- 
‘poration invite tenders for the supply of a Circulating Water 
Pump. Specification, &c., from the city electrical engineer, 
Mr. T. W. Bloxam, and tenders to the town clerk (Mr. R. 

Meyer) by 10 a.m, of May 19. . 


Arc 
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Steam Turbo-Alternators, &c. 

GLascow Corporation invite tenders for the supply and 
erection of one 5.000 kw. and one 2.000 kw. Steam Turbo. 
alternators with Condensing Plant. Specifications, &c., from 
the general manager of the tramways. Mr. James Dalrymple. 
46, Bath-street. Glasgow. Tenders to the town clerk, Mr. J. 
Lindsay, City-chambers, Glasgow, by 10 a.m. Monday, May 26. 

School Lighting. 

Loxpos County Council invite tenders by 11 a.m. May 28 for 
Electrical Installations at. Lewisham Bridge and Fairheld-road. 
(Bow) Elementary Schools (about 170 and 20 lighting points, 


respectively). Specifications, &c.. from the Chief. Engineer, 
Spring Gardens. S.W. 


BRAprFoRD Education Committee require. tenders by noon 
Mav 15 for electric Wiring and Fittings for Belle Vue Boys 
Secondary School and Lister-lane Deaf and Cripple Children’s 
School, Specifications from the City Architect. 


SOUTHAMPTON Corporation want tenders by l4th inst. for an 
Electric Light Installation at Regent's Park Council Schools. 
Forms of tender from the Borough Engineer. 

Induced Draught Plant. 

RocupALE Electricity Committee require tenders by noon 

May 14 for supply and erection of electrically-driven Induced 


Draught Plant. Specifications from the Engineer and Manager, 
Electric Power Station, Rochdale. 


Feeder and Distributor Cables, &c. 
BanNEs District Council invite tenders for Feeder and 
Distributor Cables. Specitication and forms of tender from the 


engineer, Mr. C. S, Davidson, and tenders to the Clerk to the 
Council, Mortlake, S.W., by Monday May 19. 


K errERING Urban Council require tenders by May 16 for one 
concentrie lead-covered Paper Cable, one Potential Cable. one 
Feeder Pillar and Accessories. Specifications, &c.. from Mr. 
W. X. Walker, electricity works. Kettering. 


WARRINGTON Electricity and Tramways Committee require 
tenders by noon May 13 for supply of Feeder Pillars and h. and 
ht. Paper Cables. Specifications from the Borough Electrical 
and Tramways Engineer. 

Electrie Lighting, &c. . 

The ABERDEEN Provincial Committee for the Training of 
Teachers require tenders by 4 p.m. May 15 for Electrical and 
other Work at new training centre buildings. Specifications 
from Mr. A. Ogg Allan, 25, Union-terrace, Aberdeen. 

Workhouse Lighting. 


NovTH MANCHESTER Guardians require tenders by noon May 
13 for an Electric Light Installation at Withington Workhouse. 


Specifications, &c.. from Mr. F. H. Overmann, 49, King-street. 
Manchester. 


Electrically Driven Jet Condensing Plant. 

RATHMINES AND. RATHGAR District Council require tenders 
by 10 a.m. May 19 for electrically driven Jet Condensing Plant. 
Specifications from the electrical engineer. 

Copper Strip. 

SALFORD Corporation require tenders by noon May 19 for 
Supply of 38 cwt. of Copper Strip. Specitications from the 
Borough Electrical Engineer. 


Cottage Lighting. 
PEMBROKE (co. Dublin) Urban Council require. tenders by 
May 17 for Electric Lighting and other works in connection with 
the erection of 49 cottages at Duignan's Site, Irishtown. Speer 


fications, &c., from Mr. S. L. R. Price, the Council's electrical 
enginecr. 


Switehgear and Instruments. 
Tenders are invited for Switchgear and Instruments to the 
City of MELBOURNE, Tender forms, specification, &c., from 
the Agents to the City Council, Messrs. McIlwraith, MeEacharn 
& Co. Propty, Ltd., Billiter-square-buildings. London, E.C. 
Tenders to the Chairman, Electric Supply Committee, Town 
Hall, Melbourne, by 1 p.m. of Wednesday June 11. 
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4 H. T. Switchgear. - Equipment of Power Station and Distribution Network. 
E Tenders are also invited for supply of h t. Switchgear, with The Ports Commission, Santiago, Chili, will receive tenders 
: remote control, to the City of MELBOURNE. Tender forms, (until Sept. 10, 1913) for the equipment of an Electric Power 
: specification, &c., from the agents for tho City Council, Messrs. Station at the port of VALPARAISO. Specifications can be ob- 
E de Mon IO & AE ropty. h us ): Du uare- tained at the Chilian Legation, 48, Grosvenor-square, London, W 
2E ngs, London, : enders to airman of Electric 
Supply Committee, Town Hall, Melbourne, by 1 p.m. May 30. z 
dese: Switchboard, Switchgear and Accessories. | TUTTA HIDE THAT TATEM IM 
6 Nac. The Agent-General for Vicrorta is prepared tco receive | = = 
T t= tenders for 20,000-volt h.t. Switchboard, Lt. Switchgear and | = TENDERS RECEIVED AND ACCEPTED. == 
ite bz Accessories for the power station and sub-stations to be con- | [IIIA MIMI TINII ITIN 
wn de V structed in connection with the electrification of the Melbourne . , l l , 
TAn suburban railways now being carried out, Specifications and SOUTHWARK (LONDON.)—The Borough Council have received 
- forms of tender from the Agent-General and further information the following tenders for the supply of two 1,000 kw. turbo-generators : 
may be obtained from the consulting engineers, Messrs. Merz & ape e ric (y : (Y iu A M CU M MU eT e 
T NeLellan, 32. Vietorinstrect. NW. ‘Tenders to the Agent. | (Bellis & Morcon turbine) £352. and (Willans & Rabinwn tartin 
| Fe General, Melbourne-place, Strand, W.C.. by 4 p.m.. June 2, J. Howden & Co., £8,495 (Bruce Pechles generator), and £8.342 (Siemens 
a ii Electric Testing Equipment. generator): C A. Parsons & Co, £10.546; Siemens Bros. Dynamo 
aie! Prz Dursan (Natal) Corporation require tenders by 11 a.m. | Works. £8.080 and £7,734 (Willans & Robinson turbine); British 
: . t: . Thomson Houston Co., £8,873; Willans & Robinson, £7,710 (Vickers 
May 28 for Supply of Electric Meter Testing Equipment, "d eecerator), £7.740 and £8,090 (Siemens generator), £8,080 (Brown, 
wer Vra cluding Main Switchboard, Motor Converters. peony, Battery, | Boveri generator) and £8,810 (Bruce Peebles generator); British 
kle Yes Testing Instruments, &c. Tenders by 11 a.m. May 28 to Town | Wesiiighoue Co.. £8,885; Brush Co., £8,997; Richardsons, Westgarth 
pple th Clerk, and specifications from Borough Electrical Engineer, | & Co.. £8,704, £s. 700 and £8.304 (Siemens generator), and £8,330 (Brown, 
Durban. Bo veri generator); Fraser & Chalmers £8,424 (General Electric generator) 
"WA and £8,486 (Nlemeas generator). ` 
kime Electric Lift. — E "ET For the supply of four rotary converters the following tenders 
olii e. The Chairman of the Tender Board, Provincial Auditor's A S x 
Office, CaPETOWN (South Africa) will receive tenders until General Electric Co. (accepted) £4,030. £3,626 and £3438. 15s. : 
June 25 for the supply and Erection of an Electric Passenger | Maschine fabrik Oerlikon, £7,175 and £5,373; Dick, Kerr & Co., £5,414 ; 
des Lift at the Alexandra Hospital, Maitland (Cape Province). | f, Howdea & Co., £9,935; Siemens Bros. Dynamo. Works, £4,400 and 
vr Specifications from the Secretary. P.W.D., Pretoria, or the f £3,548; British Thomson- Houston Co., £4,009: Willans & Robinson, 
dins District Engineer, P.W.D., Capetown. £10,180 : British up ou PM raa £4,400 "recur 
[Ao Ms : . For the supply of a switchboard 12 tenders were received from 
Pump pe Elecsrie e panel IRE oum dendo b firms, and the lowest (that of Bertram Thomas) was provisionally 
i aa "Decl Pl a 1 HE tae iE us $e ae = accepted. The highest tender amounted to £948. 
ie noon July 1 for (4) Diesel ría ( yen de pa IPRS f For the supply and erection of water tube boilers the following 
fe engine direct-coupled to a pump) and an Electrical Installation for tandem sc e] ns. 
sar. auxiliary power and light for the pumping station (motive power Babcock & Wilcox T d) £6,147. 5s, and £6,629. 5s.; British 
e Cit. to be crude oil engines), Travelling Cranes and Weighbridge, Niclausse Boiler €o., £6,936; Stirling Boiler Co., £6.293, 5s. and 
and (B) Steam Plant (12 units, each consisting of engine and | £6,633. 15s. ; J. Howder & Co., £5,690 ; Clarke, Chapman & Co., £6,853, 
"ITI pump) or (alternatively) five units, each consisting of an engine | £7,171 and £7,337. E 
R coupled to two pumps, and two units, each consisting of an engine For the supply of condensing plant the following tenders were 
WM coupled to a pump, Water-tube Boilers, Coal and Ash-handling | received :— À 
ds Plant, Economisers and Steel Chimneys. Conditions of tender, Davenport Engineering Co. (accepted) £3,418 and £3.505; Klein 
&c., from Sir A. Webb, Queen Anne's-chambers, Westminster. Engineering Co., £4,136 ; Worthington Pump Co., £3,570 ; Rees 
pee i- Tram Constructi Roturbo Co., £3,895; Isaac Storey & Co.. £3,180 and £3,000 ; W. H. 
wit PAJ ee Alles, Son & Co., £4,382; Cole, Maccheit & Morley, £3,576; Mirrlees 
e The Public Works Department, MapRip, will receive tenders Watson Co., £3.450. : | 
Nur until May 19 for a concession for the construction and working For the supply and erection of a cooling tower four tenders were 
received (from three firms), the amounts varying from £1,085 to 


of an Electric Tramway at BARCELONA. 


Concession for Construction of Electric Tramway. 

| Tenders will be opened on June 16, at the Public Works 
E Department, Mapripb, for a concession for the Construction of 
an Electric Tramway from Reus to Tarragona. Local repre- 


£2,227, and that of the Davenport Engineering Co. (at £2,187) was 

accepted, " 
LoxpoN County Councit.—The Council have received the 

following tenders for two 8.000 kw. turbo-generctors and auxiliaries. 


[e 
l i sentation is necessary. The “ Madrid Gazette.” containing | at Greenwich generating station. 
particulars, may be seen at the Board of Trade, 73, B»singhall- Type of Generator. 
us street, London, E.C. British Westin ghouse Co. .... Westinghouse (acc.'.,, £50,532 0 
"A Electric Tramway and Power Supply Concession. : E > ( Ov aparejada R; (—— re 45,012 2 0 
des Rc ; ans & Robinson  ......... . Slemens......eeeeeeeeeese 50,560 0 0 
ur The KokaND and AnpizHaND (Turkestan) Municipal Eco- Ditto eee . Gen. Eleea 53.710 0 0 
nomic Committee invite offers for a Concession for the con- Ditto eee. Dick, Kerr ........... .. 53,720 0 0 
struction of Electric Tramways, the concession to be for a Richardsons, Westgarth & Co. Brown, Boveri ...... . 51,610 0 0 
d period not exceeding 40 years, the town authorities having the Ditto. | : DICIN ENS s Isis erit ens 54,861 0 0 
m right to acquire the undertaking after 20 years. The conces- Ditto Gen. Elec................ 58,259 0 0 
E sionaire will also have the right to supply electrical energy for Fraser & Chalmers............... Brown, Boveri ....... 52,939 0 0 
industrial purposes, Tenders by July 14. i —— ume seca de tus Mee 0 4 
Telegraph Material. : Jas. Howden & Co. ............ . SIEMENS. ....eccccceeeeees 55,342 10 0 
ee Tenders will be received by the NORWEGIAN STATE TELEGRAPH Brush Elec. Eng. Co. ......... lig 60.500 0 0 
- DEPARTMENT until noon May 14 for the supply of Copper Wire. C. A. Parsons & (€ o. ............ Parsons ................ 64,339 0 0 
Insulators and Soldering Tin. Specifications and forms of British ‘PFhomson- Houston Co. B.T.-H. ................ 70,224 0 0 
tender may be obtained from the Telegrafstyrelsens tekniske _ Belliss & Morcom............... . RIEMENS........5eccesevee 70,770 0 0 
| Avdeling, Room 3, Hasselgaarden, Christiania. Local repre- To cover cost of transformers £4,000 has been added to the accepted 
i sentation is necessary, In all Norwegian Government contracts MP Uae BRUN ee bodie ee Puis 
! o of e Fo to 15 per cent. or more is given to | mitted by the accepted tenderer being 12-44 lb. of steam per klona 
25 wegian manufacturers. hour at full load, while the figure offered by Escher, Wvss & Co. was 
, Boilers, Engines, Dynamos, Motor, &c. 12-82 lb., subject to an allowance of 3 per cent. The (Chief Officer's 
estimate was £62,500. 


The Commission d'Adjudication Bureau de Finances. Pre- 1 

fecture de Sorta (Bulgaria) will receive tenders until 3 p.m. For pedestal type rounding machine for the third section of central 

| May 29, for Supply of Two Locomotive Boilers, Two Steam e ue e nud tenders E iu — A, Ransome & Co. 
2 Engines, Three Dynamos, One Electric Motor. &c., required Reston ) £48. 5s.. BOE E i ne 5s. Pr ae 7 RE 
2 for the Pernik State coal mine. The value of the contract £75. 12s. (less 21 per ceat.) Chief Officer's estimate £55. PE 
ys 8 estimated at about £2.800. Cahier des charges (in Bulgarian) London County Council have also accepted the tender-of. H. J. Cash & 
d . free from the Ministere du Commerce (Section des Mines), Sofia. | Uo. for wiring, &c., at Avery Hill Training College, £1,139, MD: 
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SALFORD.—The following tenders have been accepted by the 
Corporation :— | 

British Westinghouse Co., c.h.t. three-phase switchgear with contro] 
board, £1,765 ;- General Electric Co., two Aron meters, £30, 10s. each, 
plus £4. 4s. for testing; Siemens Bros. Dynamo Works, two induction 
meters, £20 each, plus £5. 5s. for testing: British Electric Transformer 
Co.. three compensator transformers, £299. 

The following tenders have also been accepted for annual supplies 
to the electricity department :— 

W. T. Glover & Co., ir. cables (about £150), multiple core cables 
(£300), bare copper strand (£2), copper fuse wire (£8) ; Wm. Geipel & Co. 
ir. cables (£200), twin flexible cable (£17). plain white tape (£12) ; John 
Basset. tin and lead, £150 ; Albion Clay Co., stoneware conduits, stone. 
ware pipes, cable protectors and bearers, £70; W. H. Keys (Ltd.), 
bitumen, £240 ; W. T. Henlev’s Telegraph Works Co., rubber strip (£72), 
black bitumen compound adhesive tape (£8); L. Andrew & Co., Hake 
graphite, rubber gloves, &c., £24; Bell Bros., crank chamber oil, £393 ; 
M. Wells & Co., turbine oil and charcoal refined evlinder oil, £110 ; Stern 
Sonneborn Oil Co., black oil, £50; Baxendale & Co., wii. tubes and 
fittings, £00; Brunner, Mond & Co., soda ash, £44; Hall & Pickles, 
iron and steel bars, &e., £46. 

Bristor.—The following tenders have heen accepted by the Cor- 
poration :— 

W. Lucy & Co., fuse boxes, £103. 12s. 4d. ; Sykes & Sugden, joint and 
junction boxes, £480. 7s. 2d. ; Oliver Are Lamp (Ltd.), vellow flame are 
lamp carbons, £301. 4s. 2d. ; Sloan Electrical Co., open-tvpe arc lamp 
earhons, £37]. 6s. 8d.; Ferranti Limited, d.c. meters, £308, 10s, ; 
British Westinghoüse Co., a.c. meters, £1,068, 18. 4]. 

BRapFoRgp.— The City Council have accepted. the following 
tenders :— 

Tavlor Bros.. 50 nickel chrome steel tramear axles, £4. 5s. 9d. each ; 
Ferranti Limited, e.h.t. switshgear, £215; Bertram Thomas, c.c. switch- 
gear, £2.075. 5s.; Underfeed Stoker Co., two underfeed stokers for 
boilers, £738 ; Babcock & Wilcox, two chain-grate stokers, £800. 

LEYTON.—The Urban Council have accepted. the following 
tensers ;— 

Siemens Bros. Dynamo Works (at £780), «pare lighting armature and 
(at £795) a spare traction generator armature. "Phe tender of the General 
Cable Mfg. Co. has been also accepted (at £436) for 1 mile of 0-2 sq. in., 
} mile of 0-025 sq. in., and J mile of 0:0125 sq. in. cable, (There were 
12 tenders for the cable, varving in amount from that of the accepted to 
£516.) 

LivERPooL,—On Wednesday the Council adopted a recommen- 
dation of the Tramways and Electric Power and Lighting Committee 
to purchase from the British Thomson-Houston Co. two 6,000 kw. 
turbo-alternators for the Lister-drive power station. 


The City Council have jalso accepted the following tenders for 
supplies to the electricity and tramway departments :— 

British Thomson- Houston Co., two 6.000 kw. turbo-altemators ; 
Joshua Henshaw & Sons, alterations at Lister Drive station ; British 
Westinghouse Co., three: ets of rotary converters and accessotics. 

LEwisuaAM (LoNpowN).— The Lewisham Guardians have accepted 
the tender of Haycraft & Son for an electric lighting installation at 
the workhouse, at £759. 10s. 


METROPOLITAN WATER Bo4Rp.—The Board have accepted the 


following tenders :— 

General Electric Co., various electric fittings required in. connection 
with the extension of electric lighting at Hampton station, £40. 12s. 3d. ; 
do. Surbiton station, £43. 19s. 1d. ; one positive and negative panel 
and fittings, £38. 14«. ; Simplex Conduits (Ltd.), screwed insulating tube 
cds, watertight switch boxes, &c., £5. 14s. 2d. 

WanniNGTON.— The Council has accepted the tender of the 
Kenyon Ironworks Co. (at £66, 10s.) for the supply of steel frames ; 
that of the British Insulated & Helsby Cables for lead pipe; and 
that of H. Bibby (at £10. 19s. 6d.) for the supply of an electric 
vacuum cleaner. 


York, —The City Council have accepted the tender of Callender's 
Cable & Construction Co, (at £2.137. Is. 9d.) for the supply of high- 
tension cables. 


EccLes.—The tender of Fred. Danks (Ltd.) has been accepted 
bv the Council for the supply end erection of a Lancashire boiler at 
£410, and that of J. Hopkinson (Ltd.), at £109. 5s.. for the supply of 
valves. 

SHEFFIELD.— The Corporation have accepted the tender of the 
Brush Electrical Engineering Co. for the supply of 25 double-deck 
tramcars with top covers and four-wheeled trucks, 

HosPrTAL Wrrina.—The Metropolitan Asylums Board has 
accepted the tender of H. J. Godfrey (at £322. 10s.) for wiring 
portions of the Grove Hospital. 

ARGENTINE GOVERNMENT.—The Minister of Public Works has 
accepted the tender of the Sociedad Gasmotoren Fabrik Deutz for 
the electric light installation in the Reformatory at Marcos Paz at 
$19,702-04. 


CovENTRY.—' The Corporation have accepted the tender of the 
Brush Electrical Engineering Co. for the supply of five double-deck 
tramcars with four-wheeled trucks. 


Western Rar.way Co, (ARGENTINA).—5Siemens Bros, Dynamo 
Works have obtained the contract for all the switchgear for the 
power house which the Western Railway Co. are building in Dook 
Sud. Buenos Ayres, in connection with the electritfication of their 
suburban lines. . ] 


ASYLUM LicnTING,—Nine tenders (from eight firms) were received 
for the supply and erection of one 1,120 ampere-hour accumulator 
at the Maryborough District Asylum. The amounts varied from 
£472 to £540. and that of Sandveroft (Ltd.), at £472, 10. was 
accepted, 


N.Z. HypRO- ELECTRIC Works, -The Public Works Department 
of New Zealand has accepted the tender of Messrs. Taylor Bros, & 
Mooreland for the erection of a power house at Lake Coleridge. at 
£16.635. 


A————— —— MÀ. —— 


Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departments :— 

Postmaster-Generala Department, Melbourne,—India Rubber, Gutta- 
Percha and Telegraph Works Co., 200 trembling bells, £71. 5s., 80 terminal 
blocks £10, 10 bs. granulated carbon £9. 15s., 100 induction coils £12.10s., 
10,000 fuses £82. 183. 4d. ;. Australian Metal Co., 4 miles cable, £3,488, 
2-38 miles ditto £1.368,. 10s., 13} miles ditto, £5,451. 17s. 6d., 6} miles 
ditto £708. 8s. 9d.. 4 miles ditto £1,280, 2 miles ditto £480 ; J. Bartram & 
Non, 100 bells £40, 1,600 ditto £580, 500 ebonite earpieces £11. 9s. 2d., 
2.000 fuses £18. 15s.. 30 magnets £4. 108., 360 micro-telephones £265. 10s.. 
400 microphones £175, 2.000 microphone mouthpieces £45. 16s. 8d., 900 
recelvers £213. [5s.. 000 switches £1,035, 750 dicto. £590. 12s. 6d., 1.000 
telephones. £2,875, 400. ditto £1,340, 300 ditto £772. 10s., 120 ditto 
£157. 10s.. 100 telephonometers £125, 20,000. pairs of clips £30, 300 
indicators £53. lls. Ild., 250 jacks £15. 12s. 6d., 50 ditto £2. 18s. 4d., 
20 magnets £5. 10s., 25 plugs £7. 10s., 50 ditto £3. 10s. 10d., 4,000 ditto 
£2N3. Gs, Xd.. 400 ditto £11. 135. 4d., 6,500 ditto £311. 9s. 2d., 1.000 
protectors la strips of 50 £120, 500 ditto in strips of 25 £64, 250 relays 
265. 12«. Gd., 20 switchboards £520. 30 ditto £384. 7s. 6d., 15 ditto 
£137. 5s., 130 ditto £780, 80 ditto £680, 15 ditto £384, 6,000 terminals £66, 
750 translators £356. 5s. 

Postmaster-Generals Department, Perth.—British Insulated & Helsby 
Cables, 644 ft. cable £660 per mile and 1,521 ft. ditto £660 per mile ; 
Imperial Electrical Engineering Co., 7 miles 647 yards cable £7,714, 
498 vds. ditto £136, 1,643 vds. ditto £549. 

Victorian Railway | Commissioners, —Richd. Johnson, Clapham and 
Morris, galvanised telegraph wire £13. 125. 6d. per ton. 


Sydney (N.S. W.) Council have received the following tenders: British 
Insulated & Helsby Cables (£2,765. 19s. 7d.), Noves Bros. (£3,953. 3s. 2d.) 
and W. T. Henlev's Telegraph Works Co. (£4,017. 13s. 110d.). feeder 
cables; British Insulated & Helsby Cables (£11,720. 12s. 6d.), Siemens 
Bros. & Co., Western Electric Co., W. T. Henley’s Telegraph Works Co. 
and Noves Bros. (schedule prices), underground cables; British West- 
tighouse Co., Gardner, Waem & Co.. Union Electric Co.. Australian 
General Electric Co., Australian Metal Co. and Siemens Bros. & Co. 
(schedule prices), motors. 


Union of South Africa Contracts.— The following tenders have 
been accepted by the Public Works Department, Pretoria, for 12 
months ending March 31, 1914 :— 

Henley's S.A. Telegraph Works Co., cables; and Siemens (Ltd.), 
cables and tungsten. lamps (at Pretoria, Johannesburg, Bloemfontein, 
Pietermaritzburg. Durban and Capetown); Hubert Davies & Co., cable 
(at Pretoria); Telegraph Mfg. Co., cable (at Johannesburg, Bloemfon- 
tein, Pietermaritzburg, Durban and Capetown); Western Electric Co., 
conduit ; and British General Electric Co., conduit fittings (at Durban 
and Capetown). 


Water Turbine Plant. —During the past month Boving & Co. have 
received. various orders for water turbines, pipe lines and pumps, 
including the following :— ! 

For Mount Lyell Mining & Railway Co., four impulse wheels of 
2.000 H.P. and three of 180 H.P., under a head of 1,000 ft. (through 
General JFlectric Co. of New York); and also (direct from the company) 
two pipe lines of 750mm. and 550 mm. diameter and 2,900 ft. long. 
For Sagami Hydro-Electric Co. (Japan), three Francis turbines of 
3700 H.P. and one of 180 H.P., under a head of 41 metres. For Porco 
Tin Mines, one impulse turbine of 150 H.P., under 210 metres head ; and 
a pipe line 1,190 metres in length, 15 in., 12 in. and 10 in. diameter. For 
(ia Ingeniera Exportadora (Mexico City), one Francis turbine of 75 B.P. 
For Napier (N.Z.) Council, one Victoria turbo-pump, 415 g.p.m., 3325 ft. 
head; and one 830 g.p.m. and 170 ft. head, coupled to Lancashire 
dynamo motors. The firm also received some repcat orders for Victoria 
mining pum ps. 

G.P.O. Lamps.— The General Electric Co., 67, Queen Victona- 
street, London, E.C., inform us that the contract which they hold for 
the supply of Osram lamps to the General Post Office has been ex 
tended for a further period of six months, | 
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QUIA UBICA INUIT 


FINANCIAL MATTERS. 


Peer AAA IAEA IE TAH THEATER TH HAT 
MUNICIPAL ACCOUNTS. with June, but last vear the exceptionally dry and favourable weather 


enabled the milling of the sugar canes to continue much longer than usual, 

which accounts for the good increase shown in the July traffic. October 

Belfast.—The annual accounts of the tramways undertaking show | and December also show increases due principally to interruptions on 

total receipts of over £254,000 and working expenses £143,000, other lines, which brought us traffic outside our usual business, while the 

After deduciing all charges (including interest and sinking fund) the | tratties for the other three months are short of the same months of 1911. 
amount available for relief of rates exceeds £25,000. It is proposed to 
distribute on the co-partnership principle £1,700 among those emplovés 


In revenue account there is an increase of £520 in the traffic, while interest 
shows a decrease of £136 in consequence of the sale of some of our secu- 
who have been in the service for one vear. This sum represents about 
£2 cach. 


rities to meet the cost of laying the new Cienfuegos-Cape Cruz cable. 
. The total revenue, including transfer fees; amounts to £19,073, or £383 
Bury.—The accounts of the Corporation tramways department | "more than it was in 191 l. On the other side of the account the London 
for the year ended March 31 show gross capital expenditure £283,005 office expenses are £43 more. Expense: at stations are up £461, in con- 
(no increase). The amount of debt extinguished is £18,640, while md of increased sane dod. the [ust of repairing the Cape ( nize 
ids " : Santiago cable at the Morro inlet in August last. Depreciation 1s £123 
sinking and loans funds available amount to £24,237, making a total more, while che balance of income tax comes out £45 less. Altogether 
of £42,877. the total expendit ure amounts to £7,085, or £586 more than in 1911. The 
Revenue was £67,654 and total working expenses were £33,769, | result of the half-vear's business gives a profit balance of £11,988, out of 
leaving gross profit £33,885 and a net profit on the Bury section of | which £2.000 hax been added to the pension fund and £2.000 carried to 
£9,572, of which £1,000 has been carried to insurance fund, £3.572 to | general reserve. After providing for the dividend on the preference 
reserve and depreciation fund, and £5,000 to borough rates. The net | shares, the directors recommend payment of the usual ordinary dividend 
rurplus from the Radcliffe tramways was £1,253, which has also been 
contributed to borough rates. Total revenue per car-mile was 10-22d., 
working expenses, including power, were 5-341d. (compared with 5-562d. 
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— 
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ceedings to a close. 


West India & Panama Telegraph Co. (Ltd.) 


at the rate of 6 per cent. (tax free) and increasing the balance carried 
| ] : £94,000, and the pension fund at £4.115, which includes interest. In- 
ia previous Year). Passengers carried were 15,132,553 and car-miles | vestments, less reserve for depreciation. remain the same as in the last 
account. Their market. value has considerably depreciated since the 
The report of the manager (Mr. Wm. Clough) states that during the vear 
rail corrugation has increased, and during the winter months the water | arranged, they will appreciate in value and make it unnecessary to in- 
car, fitted with emery blocks, has been occupied daily in rubbing out | crease further the depreciation reserve. l 
As regards the present year business generally in Cuba and the West 
Leeds.—The accounts of the tramways undertaking for the past | 
year, presented to the Tramways Committee last week by the general the presen t Is satisfactory, although not quite up to what it was for the 
manager, Mr. J. B. Hamilton. show a net surplus of £61,374. 18s, lld.. corresponding period of last vear, which was very exceptional. 1] may 
mention in these days of lower rates the amount earned per message is 
rutru a d I Do. US = m nu money receive] than we used to do. Our cables are all in perfect working 
required. £42,196, income tax £5,020 rent of Morlev lines £3,216, and concn. " Pes ccs much Parer d hax eto motion thacair 
ue dubie ` . dudo. Cienfuegos office building was completely wrecked on the Ist February 
account for renewal of permanent way (an o of £4. 439 over the street. immediately opposite, and, as a result, a messenger was killed 
previous year). Passengers carried were 3,646,242. Traffic receipts If f Jour who scole A AOE: la dleutlico Bi Ce QR 
were 1]-12d. per car-mile (compared with 11:008d.). and total receipts nM UH Un MIO 
e us ike o f seriously injured. Foriunately our manager escaped with a severe 
ern ver pending th Hef Linen the Met olm | thom ave ail watering, more e few. fm the injuries thy eee 
tramways should be rated as light railways is upheld the Leeds tramway ! "Sun OCR OT oma ne repitan d aene 
a ^ 2A d . Mr. CHARLES W. PARISH seconded the motion, which was carried 
unanimously, 
Nelson (Lancs).—It is reported that, instead of an estimated loss 1 
of £232, there was a profit of £315 on the past year's working of the | the retiring direstor (Mr. George Keith) and the auditors, and a hearty 
electricity department, while the profit on the tramways was £1,888, | vote of thanks to the chairman, directors and staff, brought the pro- 
Plymouth.—During the vear ended March 31 last the tramcars 
travelled 820.406 miles, and carried 8.834.786 passengers. 
Includiny £1,985 received from the Plymouth, Stonehouse & Devonport 
£263. 28. Sid. over 1911. The total expenditure amounted to 
£37,370. 163. 11d., an increase of £820. 2s. Gd. The seventy-second ordinary general meeting was held on Wednesday, 
Rotherham.—The Council have approved of recommendations that | Mr. WALTER Bisiroe Kirosronp presiding. j 
The MANAGER AND SECRETARY (Mr. R. F. Brown) read the 
from tramway profits be devoted to relief of rates. hoo: e nee mS 
It was ene that the net profit of the eleccriciiy department was | q he Ra? m Sur : zr a. to credit of revenue is £38,505, a 
£5.180 (compared with £3,376). and that the advance in the income of the ab apad ae * compared with the half-yeai for Decem ber, 1911. 
Trathes are £1,805 less than for the corresponding period, which we 
£6,339 (com pared with £3,724 in PEONIOUS VERT] wd Our total expenses compare favourably with those for the corresponding 
Wrexham.—The Council made a net profit of £370 on the electricity period, being about £2,500 less. We used in repairs 18 miles less cable 
than in the half-year which ended in December, 1911 ; we also hired our 
— quantity of old cable core, thus reducing the’ expenses under abstract 
"C" to £6,429, compared with £9.103. During the half-year we 
COMPANIES’ MEETINGS AND REPORTS. removed our London offices. Working expenses at stations contains an 
——9——— £85. 15s. 4d.” This arises from the fact that the Cuba Submarine 
Telegraph Co. recently established a pension fund for the benefit of their 
staff in Cuba. The station of Santiago de Cuba is worked jointly by the 
The eight y-third ordinary general meeting was held on. Wednesday, 
Mr. GEORGE KEITH presiding. bound to share equally the cost. Ours is now almost the only telegraph 
The SECRETARY (Mr. A. C. Austin) read the notice convening the | company which has no kind of pension fund, The directors much regret 
that this is so, but we fear that to. establish such a fund on the lines of 
The CHAIRMAN said the traffics a« a whole compared favourably 
With those of the corresponding period of the preceding year. notwith- | We think, however, that a plan for granting to the London office staff 
standing the reduction which has taken place in some of our through rates | allowances on retirement after 40 years’ service could be arranged without 
in any way increasing the present expenses of the London office. We 


forward by £188 to £7,931. The general reserve fund now stands at 
run 1,599,872. 
commencement of the Balkan war, but. it is hoped, when peace is finally 
the irregularities. 
Indies continues prosperous, and the traffic passing over our cables up to 
which is to roted to relief of rates. 
to be devoted to relief of gradually falling, and we have to do a great deal more work for the 
sinking fund £49,922, while £41,752 was paid out of appropriation bv a terrible explosion, which occurred in a general store across the 
22 ile í ME S = ado ` OR Ao " 
11:2249d. per car-mile. Of the £19.809set aside for rates and taxes £5,300 | chock and was able to resume charge shortly after the disaster, but the 
undertaking will benefit to the extent of £5,300 for the vear. f 
Resolutions approving the dividends set out in the report, re-electing 
compared with an estimated profit of £450. 
| 
| 
Tramway Co., the total receipts were £40,208. 13s. 51d., an increase of 
£4.000 out of the profits of the electric light department and £750 : AUS 
notice convening the meeting and the auditors! report. 
tramways department w 3.858 (= 1 > -mile), the net it bei ; : . 
ya deparimeat was £6,858 ( — 3d. per car-mile), tho net. profit being attribute mainly to the reduction of rates 1 referred to 12 months avo. 
undertaking and a profit of £140 is anticipated during the current year 
repairing steamer to the Cuba Submarine Co. for a few days, and we sold a 
item for the first time, ‘Share of Pension Fund at a Joint Station, 
Cuba Submarine Telegraph Co. (Ltd.) 
Cuba Company and ourselves, and therefore at that station we felt 
meeting and the auditors’ report. 
other telegraph companies would be too costly a matter for us to entertain, 
uring the past year. The rainy or slack season in Cuba generally begins 


200 


THE ELECTRICIAN, MAY 9, 1913. 


feel sure that such a proposal as this would have the cordial approval of 
the shareholders, and accordingly we purpose asking vou at our next 
meeting to give it vour sanction. The development of the oil industry 
in Trinidad to which I referred at a former meeting is being watched by us 
with much interest. We understand that a syndicate under powerfuz 
auspices has recently been negotiating with one of the principal oil 
companies in that island to acquire an interest in its property, and that 
the terms of agreement have already been approved. As vou know, the 
headquarters of the company in the West Indies are at St. Thomas, and 
eur repairing steamer, the " Henry Holmes," is stationed there, This 
reminds me that our old and valued colleague after whom she was named 
cis, of course, here to-day, and IL am pleased to say he continues to be hale 
and hearty, although he is in his 95th vear. (Cheers.) The tratlic 
receipts for the current half-year to April 30, the date of our latest return, 
show a decrease of £1,019. This is due in all probability to the causes to 
which I have referred. I now move the adoption of the report and 
accounts and the dividends set out therein. 

Mr. HENRY HOLMES: I beg to second that. [t€ was very. kind of 
the chairman to make the allusion to me that he did. He told vou my 
age and that I am exceedingly hale and hearty, but he did not say that 
I have been for 40 vears a director of this Company, That is a long 
time, and | do not know how many more vears ] shall have to remain 
on the Board before Eget my pension. (Laughter. ) 

Mr. H. W. BIRKS asked if a system of wireless communication, which 
it had been suguested would be very useful to the West India Islands, 
which are so near to each other, had been. developed. by the Company 
Had the reduction in the Porio Rico rates had any serious effect upon 
their earnings *. He was sure all the shareholders heartily approved of 
the suggestions with regard to a pension scheme for the London staff. 

The CHAIRMAN: With regard to. the question of extending the 
wireless system in the West Indies, I do not think that the company is 
at present inclined to entertain any notion of the kind. We have wire- 
less communication between Trinidad and British. Guiana. As to 
Porto Rico and the effect of the reduced rate there, up to the present we 
have traced a decrease in the receipts. 

The resolution was then carried unanimously. 

Jhe retiring director (Nir J. Cameron Lamb) and the retiring auditors 
were re-elected, and a vote of thanks to the chairman, directors and staff 
terminated the proceedings. 


ANGLO-PORTUGUESE TELEPHONE CO. (LTD.)— The directors report 
for 1912 states that the gross revenue was £62,019, of which operating. 
management and general expenses absorbed. £35,943. and rovalties to 
Portuguese Government £1,780, leaving a ross profit of £25,195. After 
providing for debenture interest. (42.084). sinking fund (£1.415? and 
income tax (£868), and appropriating £12,500 to reserve fund, the amount 
available for disposal, including £5,382 brought forward. is £13 609. tn 
October last the directors paid an interim dividend of 3 per cent., and 
thev now recommend a final dividend of 5 por cent. (tax free), making 
a total distribution of 8 per cent. for Che vear 19812 and leaving £5,009 
to be carried. forward. During the year considerable additions were 
made to the underground systems in Lisbon and Oporto, atfording 
much-needed relief to the company’s service in both cities, It has been 
determined to open an exchange in the northern. part of Lisbon, and a 
suitable site has been secured on favourable conditions from the munici- 
pity. Plans for a fully-equipped and up-to-date exchange have been 
prepared and building operations commenced. 


BRISBANE ELECTRIC TRAMWAYS CO. (LTD.)—'l'he accounts for 1912 
(including £6,575 brought forward) show an available balance of £82.006, 
out of which the directors have paid debenture stock interest. preference 
dividend and an interim dividend of 4s. per share on the ordinary shares. 
They now propose to add £5,500 to reserve, to pay a dividend of 4s. per 
share on the ordinary shares (making a total dividend for the vear of 8 
per cent.) and to carry forward £3,782. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)— During 1912 12.043.308 
uniis of electrical energy were sold, compared with 10,566,038 units in 
L911. The number of consumers connected at Dee. 31 last was 7.030. 
compared with 6.383. and the equivalent connections in 33-watt lamps 
«show an increase of 92,726. The gross revenue was £173,907 (against 
£151,905), and the net profit was £110,168. 17s. 9d.. which, with the 
balance brought forward and interest on money at deposit, made a total 
of £114,988. dos. 7d. After deducting the interim dividend at rate of 
7 percent, per annum paid on the ordinary shares in November last, the 
dividends paid on the preference shares, £1.500 for depreciation of 
securities and other items, there remains an available balance of 
£08,903, Ns. 2d. The directors recommend that £35,000. be placed to 
credit of depreciation and. renewals account, that £5,000) be added to 
reserve, and that a final dividend be paid on the ordinary shares for the 
second half-year at the rate of 10 per cent. per annum (making 81 per 
ceat. for the vear) which will leave £2.861.. E45. 10d. to be carried for- 
ward after providing for the directors! extra remuneration of £2,.500. 
The high-tension station at Cossipore was opened in July last; and is now 
practically complete, ‘Phe demand in Calcutta. for electrical energy 
continues steadily mereasing, and the result of the working for 1912 must 
be considered satisfactory. : 


CITY OF SANTOS IMPROVEMENTS CO. (LTD.) — M the recent meeting 
the chairman (Mr. D. N. Fox) said that so far as their tramways were 
concerned. the most important event of the vear was the completion 
of the electrification of the entire system. On Jan. 5 last 38 miles in 


- - 


13,606,370 during the past vear. With regard to the electric light and 
power branch. the results showed an improvement and led them to hope 
for still better results in the near future. Their relations with the State 
Government of Sao Paulo and the municipalities of Santos and Sao 
Vicente continued to be of the most cordial nature. 


CRAIGPARK ELECTRIC CABLE CO. (LTD. )-— For the vear ended March 31 
the net profit was £7.437. 2s. 3d.. which, with £190. 13s. 5d. brought 
forward, makes £7,627. 15s. 8d. The directors recommend the appro- 
priation of £1.800 for depreciation of buildings and machinery, payment 
of the vear's dividend on the 6 per cent. preference shares and a dividend 
of 5 per cent. on the ordinary shares, carrving forward (subject to pay- 
ment of directors! fees) £919. 15s. 8d. The directors report the continued 
steady expansion of the business, MI departments are fully employed, 
and the number and value of orders in hand are satisfactory. 


DERBYSHIRE & NOTTS ELECTRIC POWER CO.— At the meeting last 
week the chairman (Mr. A. R. Holland) stated that during the vear a 
zreat change had taken place in their financial position. Owing to the 
Litroduction of new capital, the outstanding liabilities had been liqui- 
dated, and, in addition, sufficient capital had been subscribed to provide 
ior the proper development of the company’s power area. A contract 
had been entered into amounting to £89,750 for the supply and erection 
of additional plant and machinery, including some 16 miles of new 
cables, and for the equipment of seven sub-stations. The contract work 
had progressed very satisfactorily, a 1.000 kw. turbo-generator set having 
already been erected, and a further 2.500 kw. set being on order. That 
would enable a supply to be given in a very short time from most of the 
principal centres in their area. A contract had been made for supplying 
the eurrent outside of the Nottingham Corporation area required for the 
iramway now in. course of construction from Ripley to the centre of 
Nottingham, which it was expected. would be running in about two 
months. The report showed that the net revenue for the half-vear to 
Deo. 31 last amounted to £1,658. 19s. 4d.. and after providing for deben- 
ture Interest there remained a balance of £739 odd, which was carried 
forward. 


GREAT NORTHERN TELEGRAPH CO. (LTD.)— At the recent meeting at 
Copenhagen the chairman (Commodore E. Suenson, D. H. N.). in rendering 
an account of the working of the company during 1912, said that in spite 
of the disturbances nearly all over the world caused by war and political 
or social contlicts, their telegraphic system had been able to work quite 
normally, thanks to its distant situation from the principal theatres of 
events, During the year 10 of their cables in Europe had been inter- 
rupieid J2 times, whilst six in Asia had been subject to 15 interruptions. 
Their cable steamers had been less engaged in repairing the company s 
cables than during the previous vear, and they had also had less to do for 
other administrations, The“ H.C. Orsted " had been occupied in Europe 
for 62 days, of which [5 were for other administrations (against 165 and 
32 respectively in 1910), and the ©“ Store. Nordiske ? and" Pacific " in 
the Far East for 230 days, of which 68 were for other administrations 
(against 281 and 120 respectively). With the permission of the Chinese 
Government a short ]ocal cable had been laid. at Amoy between their 
office on the island of Kulangsu, where their cables were landed. and the 
branch office in the Chinese town on the island of Amoy. The movement 
which had manifested itself in Outer Mongolia and also in Thibet for a 
separation from Chinese domination had fortunately so far not seriously 
affected. the transmission of tratie between Europe and the Far East, 
either by the Kiachta route, which traversed the whole of Mongolia,or by 
the Wladiwostock route, which on Russian territory skirted the whole 
of the frontiers of Mongolia and Manchuria. (n the contrary, the 
authorities of those countries seemed to take special interest in protecting 
and maintaining the lines, and in conserving their discreet and nentral 
service, Their negotiations with Japan regarding their future relations 
with that Empire after the expiration of their exclusive privileges were 
resumed in July last after a suspense of several vear. Those negotia- 
tions had kept them fully occupied, because the wishes and proposals of 
Japan made it necessary for them to obtain the consent of several of their 
concessionary Governments, and also the concurrence of other Govern: 
ment and private administrations interested in the transmission of the 
trafic with Japan and with other countries in the Far East. Those 
negotiations had necessarily taken a considerable time, but in spite of all 
obstacles they had. by means of mutual concessions, succeeded jn arriving 
at an understanding with the Imperial administration embodied in 
" Heads of Agreement," which were signed at Tokio on Dec. 28, 1912. 
ihe date of expiration of their exclusive privileges, and shortly afterwards 
approved by the Imperial Government. The stipulation of these "' Heads 
fixed in principle the solution of all questions in dispute and alo the 
future relations between Japan and the company in a sufticiently clear 
and detailed manner se as not to leave any doubt as to their definitive 
Interpretation, The chief points are the following :— 

(1) The company loses its exclusive privileges in Japan without any 
compensation whatever. (2) The perpetual rights of the company vith 
resulting duties and obligations would be embodied in à new document 
ia conformity with the terms of their old concessions. (3) It was of 
yreat Importance to Japan to arrange for the laving of a Govemmen t 
cable between. Nagasaki and Shanghai for the transmission of telegram? 
written in Japanese Kana characters, and for Government telegrams 
exchanged terminally between Japan and Shanghai. ‘They also desire 
to use the existing Japanese cable between the island of Formosa alr 
Foochow, which had hitherto carried only terminal Formosan traffic, for 


length (practically completing the contracts routes) were open for traffic, 
The number of passengers carried rose. from 10,900,000 in 1911 to 
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the transmission of all telegrams from and to the whole of the Japanese 
' date of the purchase agreement. 


Empire. Although the realisation of these wishes would constitute an 
infringement of the privileges granted by Chinato the company until 1930, 
and shared by the Eastern. Extension Company, they had, with the 
approbation of the Chinese Government, agreed to the wishes of Japan, 
but, in order to avoid too serious a competition between all the interested 
parties, subject to the condition that a joint purse arrangement be made 
for the next [8 years for the division of the receipts between Japan, 
China and the company in an impartial manner to be fixed beforehand. 
(4) Lastly, the sacrifice which will most seriously affect. the financial 
interest of the shareholders is: large and numerous tariff reductions, 
varying from’ 20 to 57 per cent. of the old rates, for the different classes 
of Japanese correspondence. . The introduction of the reduced rates will 
result in a very considerable, and as yet indeterminable, decrease in their 
telegraphic receipts. but the board accepts it with equanimity, thanks to 
their reserve and other funds. The reductions will probably not come 
into force for another month or two, 
. The financial receipts of 1912 had been considerably better than those 
of the preceding vear, in which the loss of their Norwegian concessions 
caused a perceptible decrease in receipts. During the last vear the 
receipts had risen afresh, thanks to the extraordinary events of the vear 
which, without interfering with the stability and working of their lines, 
had created an almost prodigious incftease in the telegraphic correspond- 
ence. The receipts had beer large endufh to enable them to propose an 
increase of the bonus by 2 per cent., or a total distribution of 20 per cent. 
for 1912. They felt convinced that the sharcholders would not refuse to 
let all the company's employées participate in the good result of the vear. 
but willingly sanction an exceptional dotation of about £16,000 to the 
pension fund, as a well-merited appreciation of the fatiguing work of the 
employées. In November last the company suffered a sad loss by the 
death of the oldest member of the board, Mr. Moses Melehior, who had 
been a member since 1885. The board had provisonially filled the 
vacancy by Mr. Christoffer Hage, formerly Minister of Finance. and 
Public Works. It would be seen that traffic receipts had increased by 
about £57.850, but out of that increase £19,680 was due to the fact that 
the loss on exchange of the previous year of £7,160 had this vear been 
changed to a gain of about £12,520 ; interest had increased by £670, 
whilst sundries had decreased by £3.500. their cable steamers having 
been less occupied with work for other administrations, Salaries and 
wages had increased by £10,480 ; expenses of stations, instruments and 
cells and sundries had all increased by about the same amount, viz.,£1,250. 
KIDDERMINSTER & DISTRICT ELECTRIC LIGHTING & TRACTION CO. 
(LTD.)—The directors! report for 1912 states that the gross receipts 
(including dividend on the shares held in the Kidderminster and Stourport 
Electric Tramway Co.) amounted to £10,597, which, with £452 brought 
forward, made a total of £11,050, compared with £10.453 for 1911. After 
deducting all expenses (£6,225) the available balance was £4,824. The 
directors propose to place £1,250 to renewals fund and to pay a dividend 
at the rate of 3 per cent. per annum on the ordinary shares, and to carry 


forward £414. 

LA PLATA ELECTRIC TRAMWAYS CO. (LTD.)-—After providing for 
interest (£2,799) and writing off the whole of the balance of defalcations 
account and expenses in connection with a special investigation of the 
books for the past three vears—namely, £2,513—there remains £4,468, 
which, with £23 brought forward, gives £4,492. The directors recom- 
mend a dividend of 6 per cent. per annum on the preference shares for 
the period from July 1 to Oct. 31, 1911, and leaving £598 to be carried 
forward. The receipts for the first three months of 1913 amounted to 
£16,484, an increase of £3,163 over the same period last year. 

LISBON ELECTRIC TRAMWAYS (LTD.)— l'he result of the working for 
1912, after deducting interest and amortisation due on the debentures of 
the “Companhia Carris de Ferro de Lisboa," and after payment of 
£25,587. 10s. for interest on and redemption of debentures of this com- 
pany and also payment of London office expenses and directors’ remu- 
neration, shows a net profit of £102,745. 11s. 7d.. which, added to 
£4.466. 138. 7d. brought forward, gives £107,212. 5s. 2d. From this 
amount £35,000 has been placed to depreciation reserve, and £5,000 to 
credit of exchange reserve account, and out of the available balance of 
£57,212. 5s. 2d. the usual preference dividend (£25,533. 3s. 8d.) has been 
paid. An interim dividend of 3 per cent. net was paid in November and 
the directors now recommend payment of a final dividend at same rate, 
making 6 per cent. net for the vear 1912. The balance of £3,637. 10s. 4d. 
has been carried forward. The operations during the vear were again 
affected by strikes, and the directors estimate that the total stoppage of 
the tramway during the June strike resulted in a loss of about. £20,000 in 
traffic receipts, but owing to the satisfactory traflic during the remainder 
of the vear this loss has been mostly made up, and the neb lecrease on 
the vear (compared with 1911) amounted to £7,060. 14s. 1Id. After 
prolonged negotiations with the Municipality of Lisbon, a contract was 
eventually agreed upon with that body and finally signed in January last 
for the reconstruction and electrification of the lines of the Nova Com- 
panhia dos Ascensores Mechanicos de Lisboa, in which system the Lisbon 
Electric Tramways has a considerable interest. 

NATIONAL TELEPHONE CO. (LTD.) (IN LIQUIDATION. )— At the general 
meting last week the liquidator (Mr. Geo. Franklin), who presided, said 
that by the purch2se agreement of 1905 the Postmaster-General had the 
opion of paying three-quarters of the purchase money in the form of 
terminable annuitics—that was, an annuity carrying interest at the rate 
of 3 per cent., the principal being repaid over 20 years. The reason why 


entirely duc to the fall in the value of Government securities since the 
The Postmaster-General had been 
urged on a number of occasions not to exercise his option under the agree- 
ment because of the injustice to the company. Tf the Goverment secu- 
rities, instead of falling, had risen in value the Postmaster- General would 
certainly not have exercised his option, ‘There was now nothing to be 
done but to accept the bonds, convert them into cash and distribute it. 
Nearly [7 per cent. was swallowed up by the loss. In regard to the dis- 
crepancy between the large sum which the company claimed and the 
amount which was awarded, it was in the overhead charges where the 
company had greatly suffered. The claim was £8.964.851, and the sum 
awarded £3,335,974. The company’s total claim was equal to £37. 5s. 6d. 
per station (including land and buildings) and the amount awarded was 
£22. 5s. lld. After 31 vears of existence, a great business with a gross 
income of nearly £4,000,000 a vear had passed over to the State. The 
shareholders during the company’s life had never received more and had 
often received less than 6 per cent. interest, and in the end, so far as could 
be seen, the capitalonly might possibly be all that would be repaid to the 
This was no encouragement to invest in enterprises where 
the State had the right of pre-emption. At the outset the State insisted 
that the telephone was a tek graph. of which it had a monopoly. The 
State having granted a licence, and the comyfanv having provided capital 
and ventured upen the enterprise, the company had been subject to the 
monstrous injustice of competition, the payment of an exorbitant rovalty, 
and the refusal of proper privileges wherewith to carry on its business, 
which was of public utility. The history of the company was that of one 
continued struggle against iniquitous restrictions, taxation, oppression 
and difficulties. The question of the distribution on the deferred shares 
must depend entirely on the result of the appeal. When that was deter- 
mined they could make up the accounts. There was a sum of about 
£2,500,000 due from the Postmaster-General to the company, and 
£1,700,000 due from the company to the Postmaster-General. With 
regard to the assertion that had been made that the company up to the 
end of I911 had not made the necessary provision for meeting extensions 
of the svstem, he would say that the company had on several occasions 
pointed out the difficulty to the Postmaster-General, and stated their 
willingness to spend millions, if necessary, provided they were guaran- 
teed against loss. He was advised that, taking the two sets of plant 
before the amalgamation, the plant belonging to the Post Office was much 
more out of geographical cenire than that of the company. 

PARAGUAY CENTRAL RAILWAY CO.—In the report for the vear ended 
Dec. 31 it is stated that the board had obtained sanction for the expendi- 
ture of a sum limited to £100.000 upon the electrification of the Asuncion 
tramway... separate company had been formed to acquire and operate 
the tramway, light and power concession in friendly relation with the 
company. The Paraguay Central Co. undertook to complete the elec- 
trificailoa of the tramway and the installation of a light and power plant 
for the City of Asuncion, 

SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.)—-The profit for 1912 
was £24,727, compared with £14,139 in 1911. Including amount brought 
forward, the total available was £28,028. ‘There has been transferred to 
reserve £8,500, and there has been applied in reduction of preliminary 
expenses £1,554, leaving £17,974. The directors recommend a dividend 
of 5 per cent. for the vear, leaving to be carried forward £1,974. The 
sanction of the Municipal Council has been obtained to a new type of 
motor-car, and the rolling-stock is being increased by 15 motor-cars and 
10 trailers. Application has also been made to the Municipal Council to 
introduce a system of rail-]ess traction, and a preliminary installation in 
Fokien-road has been sanctioned. On June 19 last through running was 
inaugurated on the lines of the company and of the French Tramway Co., 
and the result has been satisfactory. 

SINGAPORE ELECIRIC TRAMWAYS (LTD.)-—The accounts for 1912 show 
an excess of revenue over expenditure of £34,439, the profit (after charg- 
ing debenture interest), depreciation and rovalty being £5,358. Compared 
with 1911, the tramway revenue showed an increase of £1,446. There 
were 398,080 more passengers carried, the car milage being 29.608 less, 
The lighting and power receipts continue to improve, being 17 per cent. 
higher than in 1911 and 59 per cent. higher than in 1910. After lengthy 
negotiations with the Municipal Commissioners of Singapore, the com- 
pany has been able to secure an extension of the arrangement under which 
it supplies current for lighting and power. A reduced scale of charges 
has been agreed upon, and it has been decided that the residential district 
of Tanglin shall be added to the present area now served by the munici: 
pality. The contract is to be extended for 10 years from the date electric 
current is supplied to the new area. 

SUBMARINE CABLES TRUST.—Vhe revenue forthe vear ended April 15 
amounted to £25,496. lls. Iid., and the expenses to £1,714. 4s. 9d., 
leaving £23,782. 7s. 2d., to which is added £75. 3s. 6d. brought forward, 
making an available balance of £23.857. 10s. 8d. After providing £16,968 
to meet payment of the coupons, £6,833. 8%. has beer transferred to 
redemption fund, leaving £56. 2s. 8d. to be carried forward. Since the 
last report, 57 certificates (exclusive of the coupons of reversion) have 
been redeemed, absorbing £6,833. 8s. l 

TROWBRIDGE ELECTRIC SUPPLY CO. (LTD. )—The directors’ report for 
1912 (presented at the recent meeting stated that the number of 
consumers connected showed an increase of 58 per ceni. whilst gratifying 
progress had been made during the current vear. As a result of the 
working (the first complete year's) the profit was £196. 145. 9d., which 
with £9. 0s. 3d. brought forward, left a disposable balance of £205. 15s. 
After paying interest on the preference shares and placing £100 to depre- 


shareholders. 


` than the annuities would have been. 


those annuities were exchanged into- Exchequer bonds was that they 
ciation reserve and £50 to general reserve, the balance (£6. 8s. 9d.) was 


believed that Exchequer bonds were a more marketable form of security 
But the present position had been ^ carried forward. 
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VERA CRUZ ELECTRIC LIGHT, POWER & TRACTION CO. (LTD.)—The NEW SYSTEM PRIVATE TELEPHONE CO. (LTD.)J—In retum to 
directors’ report for the year ended Dec. 31 ‘ast states that the net profits March 24 capital is £10,000 in £1 shares. Al! shares taken up and 


in Mexico amounted to £31,786, compared with £27,884 for 1911. After | £8,000 paid £2,000 considered as paid. Mortgages and charges: 
providing for London office expenses and bond and other interest, there | £2,000. 


remains a balance of profit (including £1,514 brought forward) of £18,259. NEWMARKET ELECTRIC LIGHT CO. (LTD.)—According to retum 9 


It is proposed tu transfer to depreciation and general reserve £5,000 and March 31, capital is £30,000 in £10 shares. 2,056 shares taken up 
to pay a dividend for the year at the rate of 24 per cent., leaving £4,509 | and £96.560 paid. Mortgages and charges : £14,200. 


to carry forward. The contract with the Puebla Tramway, Light & 
MORTGAGES AND CHARGES. 


Power Co. for th» supply of power referred to last year has been settled 

on satisfactory terms, and it is anticipated that power will be available 

hefore the end of 1913. X.L. ELECTRIC CO. (LTD.)—Debenture, dated April 1, 1913, to secure 
£300. charged on company's undertaking and property; including un. 
called or unpaid capital. Holder, Capt. C. Weener. 


WEST LONDON & FROVINCIAL ELECTRIC SUPPLY. CO. (LTD.)— 
The directors’ report for 1912 states that its revenue is derived from 
dividends on shares of the Chiswick Electricity Supply Corpn., fees 
charged for managing the affairs of the corporation, &c. The Chiswick 
Corpn. have declared a dividend at rate of 6 per cent. per annum, and 
ihis will be received in due course by the West London Company, whose 
accountsshow'a balance at credit of profit and loss account of £3.485. 10s. 1d. 
‘The directors propose to apply this balance in paying the dividend on the 
6 per cent. cumulative preference shares for 1912. and interest at rate 
of 4} per cent. per annum on the funding certificates for the year 1911, 

-carrying the balance forward. 


RECEIVERSHIP. 


EXPRE3S CABLE INVENTIONS (LTD.)—R. H. Gillespie, 294, Charin 
Cross-ro: d, W.C., ceased to act as receiver or manager on April 11, 1913. 


CITY NOTES. 


arcem emu 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


MEMORANDA (May 8).—Bank rate 4} per cent. (since April: 14, 1913) 
Price of silver, 274d. per oz. Consols 75—75} for money; 75]— 
758 for account. Consols Pay Day, May 2; Stock and Shares Con. 
tinuation Days, May 14 and 28. Ticket Days, May 15 and 29. Pay 
Days, May 16 and 30 ; Mining Shares Carry Over Days, May 13 and 27. 


NEW COMPANIES. 


LODGE FUME DEPOSIT CO. (LTD.) (128,743.)—Reg. May 2, capital 
£9,000 in £1 shares, to carry on the business of manufacturers of and 
dealers in certain appliances used in connection with an invention for the 
production of continuous high potential electrical discharges applicable for 
the deposition of dust, fume, smoke, fog and mist, and for other pur- 
poses; with the exception of such purposes as those for which the Agri- 
cultural Electric Discharge Co. is licensed. Private company. First 
directors are Lionel Lodge, Noel Lodge and Wm. F. Newman. 

PRESTON PORTABLE BATTERY & LAMP (LTD.) (128,626 )—Reg 
Apri! 28, capital £2.000 in £1 shares, to adopt an agreement with J. E. 
Preston for the acquisition of an invention for improvements in galvanic 
batteries. Private company. First directors are W. E. Morun (chair- 
man), J. E. Preston, H. VicNeville and A. W. Pask. 


STRUCTURAL PATEN1S (LTD.) (128,754.)—Reg. May 2, capital 
£10,000 in £I shares (5,000 preference), to carry on the business of 
electrical, mechanical, constructional, marine and general engineers, &c. 


STATUTORY RETURNS. 


CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CO. (LTD.) 
Re'urn to March 18 gives the capital as £2,100.000 in £5 share: (132,000 
preference, 130,000 ordinary, 80,000 C.U. preference and 80,C00 C.U. 
ordinary). 80,000 preference, 80,000 ordinary, 80.000 C.U. preference, 
70,000 C.U. ordinary shares taken up. £5 per share called up on 80,000 
preference, 80,000 ordinary and 80,000 C.U. preference. £1,200,000 
paid. £350,000 considered as paid on 70,000 C.U. ordinary. Mortgages 
and charges, £1,087,178. 


ELECTRIC WIRING & FITTINGS CO. (LTD.)—According to return to 
Feb. 24 capital is £5,000 in £l shares. 1,382 shares taken up. £1,375 
paid, leaving £7 in arrears. Morigages and charges, nil. 


HART ACCUMULATOR CO. (LTD.)—-In return to April 2, capital is 
£110,000 in £1 shares (20,000 preference). 87,060 ordinary and 7,059 
preference shares taken up. £1 per share called up on 31,352 ordinary 
and 7,059 preference shares. £38,411 paid. £55,708 considered as paid 

on remaining ordinary shares. Mortgages and charges, nil. 


HOVE ELECTRIC LIGHTING CO. (LTD.)—The capital in return to 
April 2 is £100,000 in £5 shares (5,000 preference). All shares taken up. 
£100,000 paid. Mortgages and charges, £44,600. 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGATING CO (LTD.)— 
The capital in the return to March 13 is £350,000 in 50,000 ordinary, 
10,000 1st preference and 10.000 2nd preference shares of £5 cach. 
21,000 ordinary, 10,000 Ist preference and 10,000 2nd preference shares 
taken up. £5 per share called up on 15,968 ordinary, 10,000 Ist pre- 
ference and 10,000 2nd preference. £179,840 paid. £25,160 considered 
as paid on 5,032 ordinary. Mortgages and charges: £115,00) in respect 
of debenture stock issued by this company in conjunction with Notting 


BABIA TRAMWAY, LIGHT & POWER OO. (LTD.) —A meeting of 
debenture holders will be held on June 5 to consider the proposed ale 
of the company's undertaking to the municipality of Bahia. |n a 
circular issued by the directors it is stated that the competition of the 
Compagnie d' Eclairage had restricted the company sea ning capacity, and 
although everything possible was done to stop illegal competition, the 
directors were not able to proceed with the development of a water 
power scheme as originally proposed. It, therefore, became necessary 
to increase the capacity of the steam plant and other installations. 
Recently the directors were approached by the municipality with a vi w 
to the purchase of the company's undertaking. The negotiations had 
resulted in the signing, subject to t-e debenture holders’ approval. of 
a contract for the sale to the municipality of the whole of the company's 
undertaking Should the sale meet with the approval at the meeting, 
the transfer will be completed and the purchase money distributed with 
the least possible delay. 


BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—The directors have 
declared a dividend of 1} per cent. 


CALCUTTA ELECTRIC SUPPLY OORPN. (LTD).—'The directors recommend 
payment of a final dividend on the ordinary share capital at the rate 
of 10 per cent. per annum for the six months ended Dec. 31 last (making 
8! per cent. for the year), payable on the 16th inst. 


CHLORIDE ELECTRICAL STORAGE CO. (LTD.)—The directors have 
declared a dividend of 10 per cent. (2s. per share), tax free, on the ordinary 
shares for the past vear, carrying forward £8,407. A bonus dividend of 
7s 6d. per share (capitalising part of the reserves and satisfied by the 
allotment of fully-paid ordinary shares at par) was paid in February last. 


COMPANIES TO BE STRUCK OFF THE REGISTER. —The following are to 
be struck off the Register of Joint Stock Companies unless cause to the 
contrary is shown before July 18 :— 

Chameleon Signs, Dvnelectron Synd., Electrical & Mechanical Exhi- 
bition, Electric Coin-Freed Meter Dimming Synd., Electric Tramways 
Trust, Hirst Magneto Co., '* Le Radiant," Morris Hawkins, S. P. (Sucho- 
stawer Patents) Synd., Schreiber Electric Battery Co., Scottish Water 
Power Synd., Vulcan Dynamo & Motor Co. 


KAMINISTIQUIA POWER CO, (LTD. )—The directors announce a dividend 
at the rate of 5 per cent. per annum, for the quarter ending 30th inst. 


TRAMWAYS & GENERAL WORKS OO. (LTD.)—A dividend of le pet 
share has been declared for the year ended March 31. 


METAL PRICES.— Messrs. J. B. Garnham & Sons, 132, Upper Thamet- 


street, London, E.C., quote under dato May 7 the following 83 the 
present basis prices of 


Hill Electric Co., £227,500. -— dd alder per lb. - E 7 
KEY ENGINEERING CO. (LTD.)—In retura to Nov. 7, 1912, capital id Drawn Brass Tubes... 83d. | Spelter eesse Sd 
is £5,000 in £1 shares (7 deferred). 4,070 ordinary and 7 deferred Solid Drawn Copper Tubes 10d. | Antimony ........ "— £32 0 0 


shares taken up. £4,077 paid. Mortgages and charges, £3,500. Brazed Copper Tubes ... 108d. 


Brazed Brass Tubes ...... 10d OLD METALS. 

LANCASHIRE UNITED TRAMWAYS (LTD.)— According to return to Brass Wire ..cccccccccececece Tid. per ton. 
March 13, capital is £200,000 in £1 shares. 192,878 shares taken upr Copper Wire................-. — | Clean Scrap Copper ... £64 15 0 
£7 paid. £192,871 considered a paid. Mortgages and charges out- Rolled Brass .............. . 73d. Braziery Copper fera p £59 10 0 
standing, £560,500. Deferred debenture stock issued, having no charge Brass Sheeta...........-...... Sid. | Old Brass, clean ...... £40 10 0 
over assets of the company, £83,330. (Note.—Debenture stock to the Serion. Old Lu aie 
nominal amount of £20,000 included in above £566,500 is issued as | Copper Shecta............ £85 0 0 | OW eee £16. 5 0 
security for advances up to £15,000.) 


English Lead............£18 17 6 | Old Zine ids sais eii B. 10 0 
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CPUS Hastings Elec, Trams Co, ... May ‘$10 SA = Ge i18 $153,096 z $46,152 | St- 44,9) Do. 3 E Mos Deb Stock(red.) 82 —8 |4 2 4| Jan, July  .. 
: E o "i , ' A er Cent. : : : i 
NS Hiddersield Corsa. cese om 31 2062 + 255, 5 962 + 22% || St 4j^, Midland Elec Corp forP.D.41 MU DU S. $2 ES $49 | br 2 
Car” Hi Corporation ca s... ues T 3 30177 + 340 3 14.457 + 150 St. | 4$°o! Newcastle & District E. L. 4} Mt. Db. S-. 93 —96 |6 5 0 pus 
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Weoton-Super-Mare.... 20, April 25 83! — E. 17 | 801 !+ 187 Mersey Con. Ord. Stock......... — i-a ls 13 , . oe 
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: / ; 
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9) Taese comparisons are with the corresponding period last year. — * Partly electrical. $ * No allowance has b22n mads for acerued Interest or redemption. tE« Dividea! 
å Mayi 2 daya i Fluss dave. $ Plus 2 days. 
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NOTES. 
oe ene 
The Hysteretic Index. 

WHILST it is possible to form som? sort of phwsical con- 
ception of the cause of dielectric or magnetic hysteresis, our 
present theories are confessedlv qualitative rather than 
quantitative. They fail to explain the well-established 
laws governing the relation between energy loss and maxi- 
mum dielectric or magnetic strain during a cycle. Accord- 
ing to these laws the loss is, within certain limits, propor- 
tional to some power of the maximum strain. Hysteretic 
losses are thus expressible by m2ans of a hysteretic index. 
The narrow range over which the hysteretic index varies 
suggests that a simple basis for these relations must exist. 
In an article elsewhere in this issue Prof. W. M. THORNTON 
discusses the question of the hysteretic index with a view to 
establishing its physical significance. On cértain assump- 
tions with regard to the shape of magnetic loops he shows 
thet a 15 index means nothing more than that residual 
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Intensity is proportional to the maximum number of mole- 
4 


culor magnets per unit length, that is, to the maximum 
number which have b2en lined up during a cvcle to form a 
chain 1 cm. in length along the lines of forc». An index 
of 2. on the other hand, results from a residual effect 
proportional to the maximum intensity of polarisation ; in 
magaetism this means the number of molecular magaets per 
square centimetre that are rotated into line with the field, 


and in dielectrics the strength of the induced charge on 
molecules initially uncharged but fixed in position. To some 
extent this is, of course, but a restatement of the case. The 
value of Prof. THoRNToN’s article lies in its attempt to 
devise molecular machinery to account for the residual 
effect being in one instance proportional to the maximum 
number of molecular magnets ranged in line per uait length 
and in another proportional to the maximum intensity of 


226 | polarisation. 


—--——dip- -— — 


Electricity and the Textile Industry. 

A YEAR or two ago the Textile Institute took a bold 
course to discover the best svstem of driving in mills. In a 
wav it is to be regretted that their efforts and the efforts 
of the joint Committee of that Institute and of the Institu- 
tion of Electrical Engineers were temporarily unsuccessful 
(for reasons which have already been fullv discussed 1n 
THE ELECTRICIAN), but on the other hand this lack of 
success has not been without its compensations, for it has 
led to an exhaustive discussion on the merits and demerits 
of the driving systems concerned, with the result that some 
very useful information has been brought to hght. It is 
as well that it should be made clear that in undertaking the 
task of providing driving power for a textile mill the 
electrical engineer is faced with a verv difficult problem. 
In th’s case, as in others, he has to contend with the conserva- 
tism of the mill owner, and besides he finds that his cəm- 
petitors can also provide plant that is almost perfect for the 
work it has to do. For this reason it has been necessary to 
show that electricity in its application to textile work 
offers other than direct financial advantages, and also to 
consider very closelv the limits within which electrical 
energv can be supplied to make it at the same time both 
attractive to the mill owner and remunerative to the supply 
authoritv. 

d —— 

THE Paper read last autumn before the Textile Institute 
bv Mr. J. F. CRowLEY on the subject of the electric drive 
in textile mills provided some useful information for the 
solution of these problems, and not less useful information 
was to be found in the Papers read by Messrs. G. B. Stone, 
T. R. Worrasrow and F. Carter on the application of 
steam. gas and oil engines respectively to the solution of the 
sam? problem, so that it is possible to obtain from these 
admittedlv biased arguments a fairly clear conception of 
exactly how the matter stands. Now, the case for the 
electric drive is practically this. By its employment a 
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greater steadiness of drive, resulting in higher maintained 
speeds, increased production and improved qualitv of 
material, is obtainable, while these advantages are enhanced 


! on track work. In the past London has provided many 


curiosities in tramway construction and performance, and 


by the possibility of splitting the drive into a number of | the petrol-electric car will probablv also be a feature 


small units applied directly to each machine. Even then, 
as is usual with alternatives, it must be recognised that the 
advantages in favour of the electric drive are not over- 
whelming, and the statement has been made that its emplov- 
ment is not worth considering unless energy can be obtained 
at a price of 0-5d. per unit or less. On the other hand, 


indigenous to the Cocknev soil. 
ee OOS ——————— 


“On the Nature of the Toxic Action of the Electric 
Discharge upon Bacillus Coli Communis.”—In a Paper on 
this subject. read at a recent meeting of the Roval Society by 


electricity has the advantage that it can also be used for | Prof. J. H. Priestley and Mr. R. C. Knight, the authors came 


lighting, and is now also beginning to be emploved for 
electrolytic processes in connection with stenlising fluids 


to the following conclusions: (1) Electric discharge in air is 
fatal to bacteria exposed to its action. (2) The effect is due 
to the products of the interaction of the constituents of the 


and the manufacture of bleaching liquor and disinfectants, air—namely, nitric and nitrous acids and ozone, (3) Dis. 


It would therefore seem that the whole problem of textile 


charge in air-free hydrogen has no deleterious effect on the 


mill driving is principally financial. Where cheap power organisins, but the presence of small quantities of air allows 


can be obtained electricity is likely to have the best chance, 


the formation of a toxic substance, probably hydrogen peroxide, 
which again exerts a bacterial action. (4) It. therefore, 


especially in new mills, and this chance will be improved | follows that electric discharges in which the current density 


as time goes on and the price for energy falls. 


In old mills | does not exceed 10-5 amperes per square centimetre do not 


low enough, the chances should be good, and should not be 
lessened by the possibility of using the power for subsidiary 
purposes. 


Petrol-Electric Trams. 


WITHIN the last few davs the London County Council | and engineering. 


have been making experiments with a vehicle which may 
conveniently be termed a petrol-electric tram. That is. it is 
a tram in so far as it runs on rails, but it is self-contained in 


the matter of power supplv, being driven on the Stevens 
petrol-electrie system. The vehicles used im the. experi- 
ments have been converted horse cars, and the reason for 
the experiment is the refusal of the local authorities on the 
South Hacknev-West Indian Docks route to permit (we 
suppose for esthetic reasons!) the use of the overhead 
system, while the traffic is not sufficient to warrant the 
expenditure on conduit construction. We understand that 
the result of the tests will be the subject of a report to the 
Council, and it must be admitted that the idea at first sight 
opens up distinct possibilities, even on routes where the 
traffic is heavy. 
generating station has recently become considerably over- 
loaded, partly owing to increased traffic; but it is doubtful 
how far this increase could be met bv self-contained cars. 
We fear that not much could be done in that direction, for 
the lines are already carrving as many or even more cars 
than they can properly accommodate, but it is certainly 
an interesting economic problem how far overloaded genera- 
ting plant can be relieved bv the use of such cars. 1t would 
seem that if such à svstem is to be used at all it would be 
better to free it from the inflexibility which is inseparable 
from rails, though if this is done we are immediately faced 
with a fresh set of difficulties. On the other hand, there 
must be few cases where a route is in a sufficiently populous 
district to warrant the construction of a track, and vet not 
sufficiently populous to warrant expenditure on other con- 
structive work, so that it would seem that at best the petrol- 
electric car can only be a temporary expedient while extra 
generating plant is being installed. Even as a feeder to 


As is well known, the plant at Greenwich 
, I 


which is contrary to the statements made by some previous 
investigators. 

Royal Commission on London University.—At a meeting 
of the Convocation of the University of London, held recently, 
Dr. E. E. Graham-Littk. criticismy the recent report cf the 
Roval Commission on the University. remarked that the 
external student was to be eliminated from medicine, technology 
Students of mature ave would be allowed to 
matriculate only by express permission of the Faculty con- 
cerned, this. privilege being thereby confined to those who 
studied under the University teachers, On the other hand, 
for the mterne! student at a constituent college all was made 
easy. Inno branch of the report was more ignorance displa ved 
than in the portion concerning the Faculty of Medicine. Nota 
single member of the Cominission was a medical man. The 
effect of the report was that patronage took the place of com- 
petition, He moved a resolution referring the report to the 
Standing Committee for consideration, the committee to have 
power to communicate with the Senate and its committees and 
with other bodies and persons. but no action to be taken until 
the report of the Standing Committee had. been. submitted to 
an ordinary or extraordinary meeting of Convocation. This 
resolution was carried, 


B.O.T. Report on Railway Accident at King’s Cross.— 
The importance of providing track circuits in the neighbour- 
hood of crowded stations and junctions is again referred to by 
Major J. W. Pringle in his report to the Board of Trade on the 
accident which occurred on the widened lines of the 
Metropolitan Railway between Farringdon-street and King's 
Cross Stations on February 18th last. A Midland Railway 
goods trein proceeding northward parted. The afterpart of 
the train was left standing on the line without either the driver 
or signalman being aware of what had happened. Ths 
detached portion was subsequently run into by a Great Northern 
passenger train and 23 passengers were injured. The inspector 
points out that the facilities at the signal box for observing the 
trains are very poor, and that some better method of securing 
safety from breakaways is required than electrical treadles 
with interlocking block. A track circuit controlling the 
signals at the entrance of each block section is recommended 
as being the best method available for this purpose, and Major 
Pringle hopes that the company will see its way to instal the 
necessary apparatus. 

Cable Interruptions. Date of Interruption- 
Latakia—Palura ................s sese . May 26, 1910 
Scalamova—Samos .............. ceres April 21, 1912 
Marmariza—Khodes....... PRI iom eus iE cie ... April 21, 1912 
Bessika—Tenedoa — ............... eee esee, April 24, 1912 


Poulocondore— Pon'ianac......... July 5, 1912 
Madagascar—Reunion .. Mar. 11, 1913. 
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Beutlander System of Automatic Telephony.—4A 1,000- 
line board working on this system will be open to the inspection 
of members of the Institution of Electrical Engineers visiting 
Paris next week at 38, Rue le Pelletier. The system is a most 
interesting one and we shall hope to give a description of it in 
next week's issue of THE ELECTRICIAN. 


Royal Engineers (T.F.). — Cadet Quartermaster-Sergt. 
Edwin J. Barnett (from the University of London contingent, 
Senior Division, Officers’ Training Corps) has been appointed 
as second lieutenant (supernumerary) in the First London 
Divisional Telegraph Company, First London Divisional 
Engineers, Royal Engineers. 

Fredk. D. Pyne and Kenneth A. Mountain have been 
appointed second lieutenants (supernumerary) in the Tyne 
Electrical Engineers, Royal Engineers. l 


Improvements on the Metropolitan District Railway at 
Earl’s Court.—An improvement which has recently been 
made near Earl's Court Station on the Metropolitan will enable 
the electric train service to be increased from 42 trains to 50 
per hour. Originally, down trains from the City proceeding to 
Hammersmith had to cross the Putnev line on a level, and 
in the same way trains from Putnev had to cross the down 
Hammersmith line. To avoid this a fly-over junction has now 
been constructed, so that the down line to Hammersmith 
passes under the up line from Putney, enabling up trains from 
both branches to be brought on to the north side of the station, 
while, similarly. down trains can leave the station without 
fouling any other tracks. The two new lines pass under 
Earl's Court Exhibition building and grounds, the Putney line 
running in a tunnel of girder roof construction, and the 
Hammersmith line, at a deeper level. in a brick arched 
tunnel. The upper of these two tunnels being only shghtly 
below the ground surface. in passing through the Exhibition 
grounds, encroaches to a small extent upon the lake provided 
for the water chute, from which it has been separated by a 
retaining wall, The laying of the track throughout the two | 
new sections is of the present standard tube pattern, sleepers 
supported on concrete at their centres and with packed ballast 
beneath the ends. Both lines have been constructed by 
trenching. involving a great amount of timbering work. Electric 
lighting has been used throughout the period. of construction, 
being a great factor in speeding the work. Electrically- 
driven pumps were also installed in the low level tunnel to deal 
with the storm water that collected during the construction. 


Electric Lamps Approved for Use in Mines.—The Home 
Secretary has approved of the use in all mines to which the 
Coal Mines Act, 1911, applies of the Gray-Sussmann electric 
safety lamp made in accordance with the following specifica- 
tion :— 

The Gray-Sussmann electric. safety lamp possesses the following 
essential parts: (1) A sheet-steel case with securely soldered joints, 
tinned or galvanised, and enamelled on the inside. (2) An electrical 
accumulator, «o constructed as to prevent escape of the liquid whatever 
the position of the lamp, whilst allowing tho escape of gas generated by 
chemical action in the accumulator. (3) A hinged stam ped-steel cover, 
tinned or galvanised, forming a tlame-tight connection with the case, 
and secured thereto by (4) an efficient locking device of one or other of 
the following types: (a) A lead rivet lock. (b) a magnetic lock, so con- 
structed that the bolt can only be withdrawn bv applying the pole of an 
electromagnet to the face of the lock. (3) An insulated domed base plate 
of aluminium or brass, secured to the cover of the case by means of a 
“crew, and carrving the bulb. switch and two spring contacts making 
connection with the terminal lugs of the accumulator. (6) A flame-tight 
“crew-xwitch in the base plate. (7) A top plate of aluminium or brass, 
Carried by four brass pillars screwed to the top plate, and secured to the 
ever of the case by nuts on the inside and outside of the cover. (8) A 
stout protecting glass held in position bv the top plate and pillars and 
forming flame-tight connections between the top and base plates by 
washers of indiarubber or asbestos. (9) Provided (1) that the lamp may 

made in two sizes, one of which shall be named the Gray-Sussmann 
M: safety lamp No. 3 and the other the Gray-Sussmann electric 
salety lamp No. 4; (2) that the totat weight of the lamp is not more than 
34 lb. in the case of No. 3 and 6 1b. in the case of No. 4; (3) that the 
PES of material and attachments throughout the lamp is not less 
ad He sample submitted to texts on March 4, 1913; (4) that the 
n ha $ capable of maintaining a light of not less than l c.p. all 

dde In : prvantal plane throughout a period of not less than nine 
de and also of giving a light of not less than 1:5 c.p. over an arc of 
veeg. in a horizontal plane; (5) that the lamp has been made at the 


works of Mr. W. E. Gray at 19, Archer-street, Camden Town, London ; 
(6) that the lamp shall have marked upon it its name and the name of 
the maker. 

On May 3rd the Home Necretary made an order approving 
the Ceag miner's safety lamp for use in all mines to which the 


Coal Mines Act, 1911, applies. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Dr. W. M. Thornton contributes an article on “ The Hysteresis 
Loop and Index "(p. 214) 

We give a description of the Anglo-French Company's wireless 
station at Hanover (p. 219). 

The Textile Institute discussed the driving of textile mills at their 
spring conference at. Manchester (p. 226). 

An abstract is given of a Paper by Mr. F. C. Aldous on ` The 
Starting and Speed Control of Induction Motors " (p. 211). 

We give an account of Mr. Trotter's reply to the discussion on his 
Paper. ' Standard Clauses for Inclusion in a Specification of Street 
Lighting." together with some communicated contributions to the 
discussion (p. 210). 

An abstract is given of a Paper by Dr. A. C. Michie on “The Forma- 
tion of Deposits in Oil-cooled Transformers " (p. 218). 

We give an abstract of a Paper read by Mr. S. Simpson on "' Prices 
Charged for Electric Power” (p. 220). Our Leading Article also deals 
with this subject (p. 224) 

Companies Meetings and Heports.— Meetings of the Banbury & 
District Electric Supply Co., Stretford-on-Avon Electricity Co. and 
Wilens & Robinson ere reported (pp. 241-242). 

Directors’ reports abstreeted include those of the Eestern Tele- 
greph Co.. Eastern Extension Australesis & China Telegraph Co., 
Hong Kong Tramway Co.. Merthyr Electric Traction & Lighting Co., 
Mexborough & Rewmarsh Construction Svnd., Potteries Electric 
Traction Co., South Metropolitan Electric Tramways & Lighting 
Co.. Sunderland District Electric Tramways, West African Telegraph 
Co., West Coast of America Telegraph Co., and Western Telegraph 
Co. (pp. 211-242). 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the position of assistant station 
superintendent at. the MacDonald-road generating station, Edin- 
burgh. Commencing salary £200, increasing to £250 per annum. 
Applications to the engineer (Mr. Frank A. Newington) by May 30. 
See advertisement, | 

The Library and Technical Instruction Committee of Belfast 
Corporation invite applications for the position of lecturer in the 
department of mechanical and electrical engineering at the Municipal 
Technical Institute, Belfast. Commencing salary £180. increasing to 
£200 per annum. Applications to the Principal, Mr. Fras. C. Forth, 
by noon of Tuesday, June 3. See advertisement. 

An assistant engineer is wanted for the Straits Settlements, with 
sound experience in wiring work and installing small lighting plants. 
Commencing salary about £315. See advertisement. 

An engineer and electricisn is required for the Bedfordshire 
Reformatory. Wages £40 (rising to £48) with boird, lodging, &c. 
Applications to the Superintendent, Sharnbrook, S.O., Beds. See 
advertisement. 

Designers of d.c. motors and generators and of a.c, motors are 
required by advertisers. 

An English cable estimating clerk is required for the export de- 
partment of a large electrical engineering firm in Berlin. See adver- 
tisement. 

Applications are invited by Bristol Corporation for the position 
of engineering representative for power business in the sales depart- 
ment of the electricity undertaking. Commencing salary £160 per 
annum. Applications to the engineer and general manager, Mr. H, 
Faraday Proctor, M.I.C. E., by Monday, 19th inst. 

A manager is required for the Redditch Urban Council's electrio 
light works and undertaking. Commencing salary £300. The 
system is h.t.a.c. Applications (on form supplied by the Clerk) by 
May 27. 

Applications are invited for the post of head of the electrical engi- 
neering department of the Birmingham Municipal Technical School. 
Commencing salary £300 per annum. Particulars from the secretary 
(Mr. G. Mellor), Suffolk-st., Birmingham, and applications by May 31 
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Applications are invited for the post of lecturer in mathematics 
at the University of Hong Kong. Salary £400 per annum and 
quarters, or £100 house allowance. Five years’ agreement, and 
the work will be chiefly with the students of the engineering faculty. 
Applications are also invited for the post of lecturer in strength of 
materials. Commencing salary £350 per annum with quarters, or 
£100 house a'lowance. Applications to the Dean of the Faculty of 
Engineering, Mr. C. A. M. Smith, M.Sc., British Engineers’ Associa- 
tion, Caxton House, Westminster, S.W., by May 20. 


The Senate of the University of London invite applications for the 
post of professor of civil and mechanical engineering at the East 
Lonco1 College. Salary £600 a year. Particulars from the Aca- 
demic Registrar, University of London, South Kensington, S.W. 
Applications by first post May 19. 

The Council of Liverpool University invite applications for the 
Brunner Chair of Physical Chemistry. Stipend not less than £600 
per annum. Applications by May 24 to the Registrar, from whom 
further particulars may be obtained. 

A superintendent: is required for the L.C.C. tramways central car 
repair depot, London, S.E. Salary £300 a year. Applications by 
1] a.m. May 23. 


Mr. F. Swarbrick, A.M.L E. E... of the Galway Electric Supply Co. 
(Ltd.), has been appointed manager and secretary of the Minehead 
Electric Supply Co. 

Owing to the increase in the work of the Board of Trade. the 
President has decided te appoint a Second Secretary, to relieve the 
Permanent Secretary. Mr. Geo. Stapvlton Barnes, C.B.. Comp- 
troller-General of the Labour Department, has. therefore, been 
appointed Second Secretary to the Board. 

The Labour Department has been divided into two departments, one 
dealing with labour exchanges and unemployment insurance and th: 
other dealing with labour statisties. Mr. W. H. Beveridge, Director of 
Labour Exchanges, has heen made an Assistant Necretary to the Board in 
charge of the Department of Labour Exchanges and Unemployment 
Insurance, but he will retain his title of director, and Mr. F. H. MeLeod, 
Director of Statistics in the Labour Department, will be Director of the 
Department of Labour Statistics, 

Senor Camilo A. Gonzalez his been appointed Director-General of 
Mexican Federal Telegraphs. 

M. G. J. C. Pop, Director-Genera! of Netherlands Posts. Telegraphs 
and Telephones, has been appointed to a similar po-t in the Nether- 
lands Indies. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.— The following aw ards have 
been made by the Council during the past year for Papers read during 
the session 1912-13. In accordance with precedent, in deciding upon 
these awards, the Council have not taken into account Papers con- 
tributed wholly or in part by members of council : 

The Institution Premium, value £25. to Mr. A. E. Hadley, for his Paper. 

* Power Supply on the Rand.” The Ayrton Premium. value £10, to Mr. 
F. H. Whvsall. for his Paper, “ The Use of a Large Lighting Battery in 
connection with Central Stat ion Supply." The Fahie Premium, value 
£10, to Mr. A. J. Aldridge. for his Paper, "' Practical Application of Tele- 
phon: Transmission Calculations.” The John Hopkinson Premium, 
value £10, to Dr. E. Rosenberg, for his Paper, “ Self-synehronising 
Machines." The Kelvin Premium, value for this vear £21, to. Messrs. 
C. C. Paterson, E. H. Rayner and A. Kinnes for their Paper on '' The Use 
of the Electrostatic System for the Measurement of Power." The Paris 
Premium, value £10, to Mr. J. S. Peck, for his Paper, " Earthed v. 
Unearthed Neutrals on Alternating-current Systems.” An Extra 
Premium, value £10, to Mr. M. Solomon, for his Paper, " Yellow Flame 
Arcs.” An Extra Premium, value £5. to Dr. A. C. Michie, for his Paper. 
“rhe Formation of Deposits in Oil-cooled Transformers," Students’ 
Premiums, value £10, have been awarded to Mr. H. R. (Constantine, for 
his Paper, '' Time Limits," and to Mr. J. Hacking, for his Paper, ©“ Phasing 
Out of Alternating-current Apparatus”; and Students’ Premiums, 
value £5. to Mr. C. H. Goulden, for his Paper. “ Low and Mixed Pres- 
aure Turbine Plants," to Mr. 8. N. C. K. Whitehead, for his Paper. 
“Individual Electric Driving in a Modern Weaving Shed." to Mr. P. 
Grice, for his Paper, " Heating and (Cooling of Electrical Machinery,” and 
to Mr. A. T. Robertson, for his Paper, " Windingof Electrical Machinery.” 
Scholarships.—Two Salomons scholarships of the value of £50 each, one 
to Mr. G. G. Dawson, of University College, London ; and one to Mr. 
R. Burleigh, of the City and Guilds (Engineering) College, South Ken- 
sington: and a David Hughes scholarship of the value of £50 to Mr. 
J. H. Lee, of King's College, London. 


Junior Institution of Engineers’ Visit to Ghent Exhibition.—A 
week-end excursion, July 4th to 7th. has been arranged by this Institu- 
tion to Brussels for the purpose of visiting the Ghent Exhibition, 


The part y will leave London on Friday, July 4th. and visit the exh;*i- 
tion on the Saturday. On the Sunday excursions will be arranzed 
to Dinant. the vallev of the Meuse, the Field of Waterloo, or Antwerp 
end on the Monday places of interest in Brussels will be visited. the 
party returning to London in the evening. 


British Association.—Dr. G. Kapp has been appointed president 
of Section G (Engineering) of this Association for the meeting to be 
held at Birmingham in September next. Mr. J. A. F. Aspinall was 
originally appointed, but was obliged to resign owing to ill-health. 

Royal Institution. —On Thursday. May 22nd. Prof. W. J. Pope begins 
a course of three lectures on ` Recent Chemical Advances "—namely. 
(1) '* Molecular Architecture," (2) " Chemistry in Space " and (3) 
The Structure of Crystals.” On Saturday. May 24th, Prof. Ruther- 
ford commences a course of three lectures on™ Radio-activity “— 
namely. (L) " The Alpha Rays.” (2) " The Origin of the Beta and 
Gamma Rays " and (3) " The Radio-active State of the Earth and 
Atmosphere, The Friday evening discourse on May 23rd will be 
delivered b:* Prof. S. P. Thompson on The Secret of the Permanent 
Magnet“; and on June 6th by Dr. Francis Ward on ** Reflection and 
Refraction of Light as Concealing and Revealing Factors in Sub. 
aquatic Life.” 

Iron and Steel Institute.--At the annual dinner of this Insti- 
tute. on May Ist, Sir R. Hadtield eommented on the fact that 
Germany had spent 23 millions on scientific institutions in. Prussia 
alone. Mr. J. Plummer (Canada) regretted that the great bulk of 
the Canadian goods came from across the border. and not from across 
the water. The autumnal meeting. it was announced, will be held 
this vear at Brussels, and next year in Paris, 


Institute of Metals.-—/«e»t Mec'ing. —The autumn meeting of this 
Institute will this vear. for the first time since the Institute's forma- 
tion. be held on the Continent. It will take place in connection 
with the Ghent International Exhibition, the dates fixed bang 
Aug, 28th. 28th and 30th, Among many important Papers to be com- 
municated will be the report of the Corrosion Committee. Det als 
with regard to travelling arrangements, tickets at special rates. &c. 
will be announced later, Gentlemen desirous of attending thir 
meeting should send in their forms of application for membership to 
the Secretary of the Institute of Metals, Caxton House, Westminster. 
S.W.. at the earliest possible moment. and not later than July dist. 


National Electric Light Association.— The annual convention of 
this Association will be held at Chicago from June 3rd to 5th. The 
presidential address will be delivered by Mr. Frank Tait. and 
numerous Papers covering a very wide field will be read. 


National Physical Laboratory.--The annual meeting of te 
general board of the National Physical Laboratory was held recently 
at the rooms of the Roval Society. when the report and accounts for 
the vear 1912 and the statement of work for 1913 were presented 


, and approved. for transmission to the president and council of the 


Royal Society. In former years this meeting has usually been held 
at Teddington during the month of March. and has been comb:ned 
with an inspection of the laboratory by the members of the board. 
In consequence of a change in the financial year the annual inspection 
will in future be held at a later date. This year it is to take place 
on Thursday. June 26th, when the Right Hon. A. J. Balfour will open 
the new buildings recently erected. These buildings complete a 
scheme initiated in 1909 to provide laboratories for metallurgy and 
optics. with administrative offices, at an estimated cost of £30.00), 
exclusive of equipment. Of this sum the Treasury undertook to 
provide £15.000 provided the remainder were forthcoming from 
other sources. In 1910 the late Sir Julius Wernher generously pro- 
vided £10.000 for the erection of the metallurgy laboratory. and. on 
learning lately that the actual cost had exceeded the sum available 
by £036. Lady Wernher most kindly defraved the deficit. To secure 
the further sum necessary for the completion of the scheme. an to 
obtain funds for the equipment of the buildings, an ** Additiona 
Funds Committee.” of which the late Sir W. White was chairman. 
was appointed during 1912. In their report this Committee state 
that the Royal Commissioners for the Exhibition of 1851 had 
generously given a donation of £5,000 to the building fund. thus com- 
pleting. with the gift from Sir Julius Wernher. the £15,000 required to 
meet the Treasury grant. Generous help towards the equipment 
has been received from many sources, including a number of the City 
Companies. The Committee. however. point out that considerable 
sums are still necessary to provide adequately the equipment whic 

is essential for the proper development of the work. The block of 
buildings for optics and administration is now nearly complete. an 

it is to open these that Mr. Balfour has promised to be present on 


, June 26.h. The report of the Laboratory for the year 1912 contains. 


as usual. matter of great technical interest. with which we hope t° 
deal in a subsequent issue. 
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Royal Soeiety.— The annual Bakerian lecture will be delivered on by Mr. M. Leblanc. (2) Visit the Louvre. (3) Visit the Con- 


Thursday, May 22nd, by Sir J. J. Thomson, O.M., F.R.S. on ~ Ravs clergerie, Notre Dame and the Sainte Chapelle. (4) Visit the 
of Positive Electricity." ` Aerody yamical laboratory of M. Eiffel at Auteuil, under tho 


; : : guidance of M. Eifel. (5) Visit other places of interest. 

Association of Mining Electrical Engineers.— The monthly meeting 2 p.m. Alternatives. —() T bv M. Kittel at the highest plat- 
of the East of Scotland Branch of this Association was held form of the Eiffel Tower. Inspection of wireless. installation. 
recently in the Royal Hotel, Dunfermline, Mr. R. G. M. Prichard. Visit the Invalides. (7) Visit the electrical installations of tho 
H.M. Inspector of Mines, presiding. Mr. J. M. McCann. Carronhall Métropolitain, the Nord-Sud, and the Compagnie des Omnibus. 
Colliery, submitted a practical Paper on `‘ The Installation and Mani- | Priday, May 23rd. 


pulation of Coal Cutters." At the conclusion of his Paper the author 9am. Alternatives.— 1) Meeting at the Conservatoire des Arts et 
put forward the following ** don'ts " for the benefit of machinemen : MÁ^deS Continuation of Discussion on “ Long-Distance Trans- 
mision of Electrical Energy.” (2) Visit. the Louvre. (3) 


Don't switch on too quickly ; give the machine time gradually to 
attain full speed; if the load is very heavy switch on more slowly. me ane bene US. 
not faster. Don't increase the size of the fuse just because it often d M Rp M Divncand UOS SSHIDIOG RUHoN e 
" CREE : : ‘ Sn r CS rest, 

blows '; it is easier to change a fuse than an armature. Don't 1-30 p.m. EN eke Chantilly by special train from the Gare du 
raise or lower the cutting level in quick steps when driving a disc or Nord. Visit the Chateau and the Musée Condé. Tea at the 
chain machine ; the only machine that will do this is the bar. Don't Hó:el du Grand Conde. 
force the machine through a hard holing with blunt picks; it is Saturday, May 24th. 
quicker (not slower) to change picks. Don't neglect such tritles as à Yam. Alternatives,—Meeting at the Conservatoires des Arts et 
loose screw or a broken spring because it is a small detail, and don't Métiess. Paper on "Lighting by Means of Vapour Fube 
bury the machine in the cut because you are cutting by contract. Lamps by M. Claude. Lecture on “ Wireless Telegraphy " by 


Institution of Radio Engineers.—At the regular meeting of this NE e A uan Ts du Ta } eine 
Institute on Wednesday, April 2, Messrs. A. E. Seelig and F. Van de E os M e Bode a i p HR UE eb dE oM 

: way tee, uo ioo E : E 1:30 p.m. Excursion to Versailles by motor omnibus (via Chatillon 
Wonde. of the Atlantic Communication Co., presented a Paper on the and Villacoublay). Visit the Palaces and the Park. Tea at the 
Sayville, L.I., high-power radiotelegraph station. The description Trianon Palace. Leave for Bue. 
was of a general. rather than purely technical. nature, and was illus- Spm. Arrive at Buc, and visit the Aerodrome. Exhibition of 
trated by a number of good lantern slides. Much interest was shown aeroplane flying. — — 
in the Paper, and the extended discussion was for the most part in the 6:30 p.m. Meet at the Gare de Versailles (left bank). Inspect the 
form of questions. In the absence of the president, Mr. Pickard, new electrica] carriages on the Ouest- Etat Railway. 


the chair was taken by Mr. R. H. Marriott. who commented upon PRIDAY, May 16th (to-day) m 
this Paper as the first detailed description of a powerful radio plant Pus A Sack 


Visit the Panthéon, the Luxembourg. and the Musée de Cluny. 


to be made public by presentation before a general engineering bod y. Spm. Mecting at the Imperial Collegeof Science, Imperial Institute- 
A vote of thanks was extended to the authors by the Institute. road, South Kensington, London, W. Agenda: ‘ Nome 


Experiments to detect p-ravs from Radium A," by Drs. W. 
Makower and S. Russ; “On Dust Figures," bv Dr. J. 
Robinson; and ‘Oa Vibration Galvanometer Design," by Dr. 
H F. Haworth. 
JUNIOR INSTITUTION OF ENGINEERS, 
Meeting at 39, Victoria-strect, London, S.W. — Discussion on “ Elec- 
trical Propulsion of Ships." by Mr. W. P. Durtnall. 


SATURDAY, May 17th. 


Liverpool and District Amateur Wireless Association.— This Asso- 
ciation has been formed with the object of bringing together, for dis- 
cussion and exhibition of apparatus constructed, the many amateurs 
in electrical research. who are interested in wireless telegraphy. 
Meetings are held fortnightly and on Saturday afternoons visits to 
works likely to be of interest to the members are made. It is intended 
eventually to have a central club with a complete outfit. 


Rovar IwNsTITUTION. 
3 p.m. Meeting at the Royal Institution, Albemarle-street, Picca- 
dilly, London, W. Lecture on " Humphrey Internal-Combus- 
tion Pumps,” by Mr. H. A. Humphrey. (Lecture II.) 
WEDNESDAY, May 21st. 
JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London. Paper on " Heat Accumulators and 
their Use in Exhaust Steam Turbine Plant," by Mr. A. Allison. 
THURSDAY, May 22nd. 
Rovar INSTITUTION. 
3 p.m. Meeting at Roval Institution, Albemarle-street, Piccadilly, 
London, W. Lecture on * Recent Chemical Advances.’” 
Lecture I.—" Molecular Architecture," by Prof. W. Pope. F.R.S. 


FRIDAY, May 23rd. 


EDUCATIONAL NOTES. 


Durham University.—On the occasion of the installation of the 
Duke of Northumberland as Chancellor of this University on May 3rd 
the following honorary degrees were conferred: D.C.L., Lord 
Rayleigh, O.M., F.R.S.; D.Sc., Sir Archibald Geikie, K.C.B., P.R.S. ; 
Sir William Ramsay,.K.C.B., F.R.S.. Sir T. C. Allbutt, K.C.B.. Sir 
J. A. Ewing, K.C.B.. F.R.S., Sir William Crookes, O.M., F.R.S.. 
Sir J. J. Thomson, O.M., F.R.S., and Prof. E. B. Poulton. 


City and Guilds Technical College, Finsbury.—At this college 
courses of instruction are given for students who are preparing to 
become engineers or chemists and for engineering pupils who desire 
to supplement their technical training by a two-years course in the 
principles of engineering science. The courses in mechanical and 
electrical engineering cover a period of two years and those in 
chemistry three years. 


ROYAL INSTITUTION. 

9 p.m. Meeting at Royal Institution, Albemarle-street, Piccadilly,. 
London, W. Discourse on ‘ The Secret of the Permanent 
Magnet.” by Prof. S. P. Thompson, F.R.S. 

JECNIOR INSTITUTION OF ENGINEERS. 

Mecting at 39, Victoria-street, London, S.W. Discussion on “ The 
Organisation of an Engineers Employment Bureau," intro- 
duced by Mr. S. Hills. 


SATURDAY, May 24th. 


ARRANGEMENTS FOR THE WEEK. 


INSTITUTION OP ELECTRICAL ENGINEERS—PARIS MEETING. 
Tuesday, May 20th. 
llam. Leave London (Victoria Station, S. E. & C. Ry.). 
6:45 p.m. Arrive in Paris (Gare du Nord). 
Wednesday, May ist. 
u.m. Inaugural Meeting at the Conservatoire des Arts et Métiers, 
Rue St. Martin, near the Boulevards Sébastopol and St. Martin. 
Alternatives.—(1)*Wiscussion on “The Electrification of Rail- 
ways.” (2) Inspection of the Exhibits at the Conservatoire. 

< p.m. Allernatives.—{3) Leave the Hotel Continental by motor 
omnibus ‘of the Compagnie Générale. Visit the electrical 
stations of the Electricité de St. Denis and of the Triphasé at 
Asniéres, (4) Leave the Pont Sully bv river steamboat for 
St. Cloud. Visit the Sévres Porcelain factory. 

7:30 p.m. Reception and banquet at the Palais d’Orsay by invi- 
tation of the Société Internationale des Electriciens. — C'ine- 
matograph demonstration by M. Gaumont. 

Thursday, May 22nd. 

J a.m. _ Alternatives.—(1) Meeting at the Conservatoire des Arts et 
Métiers, Discussion on '' Long-Distance Transmission of Elec- 
trical Energy.” Papers on the “Continuous Current Thury 
Sys:iem ” by Mr. J. S. Highfield and on ** Three- Phase Current ” 


Rovar INSTITUTION. 

3 p.m. Meeting at Royal Institution, Albeniarle-street, Piccadilly, 
London, W. Lecture on Radioactivity. Lecture I., “ The 
Alpha Rays and their Connection with the Transformations,” 
by Prof. E. Rutherford, F.R.S. 

JUNIOR INSTITUTION OF ENGINEERS. 
3 p.m. Visit to the King George Reservoir, Chingford. 
THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Colonel H. M. LEAF. 


The following orders have been issued for the current week :— 

Monday, May 19, A Company.—lInfantry Drill, 7 p.m. to 9 p.m. Tech- 
nical Instruction for all members on the sixth rate and for alk 
candidates for higher rating, 7 p.m. to 9 p.m. Musketry Instruc- 
tion, 9 p.m. to 10 p.m. f 

Tuesday, May 20, B Company.—As for A Company. 

Wednesday, May 21, All Companies.—Annual Musketry at Purfleet Rifle - 
Ranges. Railway tickets will be sent to those notifying head. 
quarters of their intention to attend. 

Thursday, May 22, C Company.—As for A Company. 

Friday, May 23, D Company.—As fer A Company. 

Saturadv. May 24.—Head-quarters will be opened for Regimental busi- 

ness from 10 a.m. to 12 noon. 
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STANDARD CLAUSES FOR INCLUSION IN A SPECIFI- 
CATION OF STREET LIGHTING. 


We give below an abstract of several communications which 
have been received from abroad on Mr. Trotter’s Paper, and also 
Mr. Trotter's reply to the criticisms raised at the meetings in 
London :— 


Mr. A. P. TROTTER, in reply, said they were not there to discuss street 
lighting or how to light streets. That might well be the subject for many 
meetings of the society. But they were there to endeavour to describe 
street lighting in a concise wav. Many seemed to have read the Paper 
and given it up in despair before thev got to the specification which. 
after all, was the important thing. The first question on which the great 
split had taken place was the choice between illumination and candle- 
power. The proposal before them was that illumination should be the 
criterion where it was not lower than 0-0] ft.-candle, and that where it 
was lower the candle-power basis should be adopted. The specification 
explained this quite plainly in clause 3. It would have been better if the 
last paragraph of this had formed a separate clause, for it was un- 
doubtedly the intention of the committee that clause 2, the first half of 
3. clauses 4, 5 and 13 should relate to illumination, and that the whole 
of the rest of the 15 clauses and the three special clauses should relate 
to eandle-power as well as illumination. He had stated in his Paper 
that the illumination method would cover only about 20 per cent. of the 
street lighting of the country, and that it was proposed that the balance 
of 80 per cent. should be measured by candle-power. In other words, 
4l clauses out of 18 related to illumination and 13} clauses related to 
candle-power as well as to illumination. But that statement had been 
taken to mean that “ the specitication legislated only for 50 per cent. 
of the lighting of the country.” So high an authority as Mr. Watson, 
one of the most useful members of the commitice, having made this slip, 
it had been seized upon by all the other gas engineers. ‘The whole of 
their observations on that point were, therefore, quite beside the mark. 
There was plenty of other good stuff in the specitication, which he thought 
would be very useful for candle-power work, and distinctly intended for 
that work. It was idle to suggest that clauses 7, 8. 9. &c., were not 
applicable to eandle-power work. The cleavage had taken place carly 
in the proceedings of the committee. It had been a pleasure to engaze 
in controversy with Mr. Watson, of Doncaster, who had given attention 
to the scientific side of the question, and with Mr. Goodenough, the 
courteous champion of the Bradley sehool. Mr. Bradley was a tough 
opponent who would not budge an inch. But it remained for. Mr. 
Jacques Abady to impart unpleasantness coupled with a lamentable 
ignorance of the matters under discussion. He deserved special treat- 
ment. The next question they had to deal with was the minimum. 
He was very glad to find that Mr. Watson agreed with the minimum, but 
it was not at present clear how they could combine that with a direct 
ray which he so strongly advocated. The committee, if they possibly 
could, should put a new clause in the specification which would enable 
them to use the direct ray which was advocated by so many engineers, 
The difficulty was that he did not see how Mr. Watson would find a 
minimum except by assuming that it came midway between two light 
sources, Calculation would be required if there were more than two, 
as in ordinary staggered lighting, and complications would arise if the 
sources differed in caudle-power. It was to be hoped that Mr. Watson's 
proposals could be worked into the specification. With the direct ray 
one had larger figures, and this give a wider choice of photometers. Mr. 
Clark said that it was difficult to find the minimum, and Mr. Abady 
thought that an exploration and several measurements were needed. 
But nothing was easier. They could not have made 88 measurements 
in one evening had there been much difficulty about it; in fact, they 
could generally see at once where it was, and it was only necessary to 
check it. In suggesting that it was difficult to find the minimum, Mr. 
Clark showed on the screen some illumination curves. These, as 
usuallv plotted, gave smooth curves, which were a testimony to his skill 
in photometry. He also showed part of the curve on a magnified scale, 
and this naturally revealed a variety of ups and downs. Mr. Clark 
had not been hunting for a minimum, he was taking sections, as it were, 
along certain straight routes. The main curve showed a general mini- 
mum region of 0-14 ft.-candle, and a spot where the illumination was as 
low as 0-1. The application of clause 13 would probably have ruled out 
this solitarv observation. Mr. Clark was one of those who thought that 
other factors than horizontal illumination had influenced the judgment 
of the surveyors in classifying the streets bv eye. Now he (Mr. Trotter) 
would have great difficulty in defending the specification if it were not 
for the remarkable report of the survevor members. He was going to 
pin his faith to the fact that the survevor classified certain streets by 
eye, and their classes agreed exactly with the measurements of minima 
when placed in order of magnitude. The first three cases—Cheapside, 
Whitehall and Regent-street—in Fig. 3 were among the strects which 
they excluded. From St. James’s-square down to Marylebone-road was 
the first-class of the surveyors. Between Marvlebone-road and Carm- 
bridge-strect there was a measured difference only from 0-025 to 0-022 
ft.-candle. It did not amount to much, but it agreed exactly with the 
line drawn by the surveyors by eve. Reflected light and light from 
windows and houses and the importance of direct rav in crossing streets, 
and so on, had been referred to. The surveyors could not have shut 
their eves to these; thev must unconsciously have taken them into 
account for what they were worth. If the photometer report had not 
agreed with the surveyors’ report these would have been good reasons 
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for attempting to explain differences. But there were no differences! 
The next thing was the direct rav. which he was prepared to admit was 
most important. There was no doubt that in the streets the direct ray 
was probably the most useful one, and he would go further and agree 
with several speakers that the actual illumination on a horizontal plane 
in the street was not of, importance, and vet Sir William Preece in about 
1883 was the first to suggest that that was the thing to measure, and for 
many vears afier that that was what he (Mr. Trotter) did measure, and 
in his early work he measured at a level of 6 in. above the ground. When, 
however, the committee came to consider a specification of how they 
were going to describe withea minimum amount of trouble and compli. 
cation the lighting of a street, they must. as Mr. Roger Smith had said, 
take a conventional expression, and they took the illumination «n a hoti. 
zontal plane for various reasons, not because it was the most useful, 
but because it was one that they could compare. it being possible to 
compare different streets with the greatest ease. In the second velume of 
the Societ vs" Journal” Dr. Bloch. who was an electrical engincerof great 
repute, had given a table of illumination in various streets in Germany. 
There was a lot of information in the table—height. candle- power, 
spacing and all sorts of things. What did thev find in the last column 
but one—" Minimum horizontal illumination." These were given in 
Hefner lux.of which 12 went to the foot-candle. and the measurements 
were all made at a height of I metre. No that they could compare any 
of the streets, and they could compare those Berlin. streets with any 
street ri London. Dr. Bloch there gave the minimum illumination 
which the borough surveyors took unconsciously as their criterion. In 
the Societ vs 7 Journal " (Vol. VIL). Dr. Bunte, at the German Gas and 
Water Engineers meeting, gave a classification of streets. He spoke of 
taking exact measurements, He gave the. lowest illumination. per- 
missible, which he (Mr. Trotter) supposed was the German equivalent 
for minimum Hlumination. In his classification he gave for by-streets for. 
little traffic 0-025 and 0-041 ft.-candle, and in the fourth class 0:36 to 0-6 
ft.-candle. He (Mr. Trotter) had. divided. Dr. Buntes figures by 12. 
There they had two examples of experis compariny—one by mimimum 
lumination and the other by classification, This measurement on 
the horizontal plane was a conventional expression, to which they could 
reduce their measured illumination. Engineers were all familiar with 
conventional expressions. When measuring the evaporating power of a 
boiler fuel they took the water evaporated © from and at 212 F.". Some 
engineers might say “ What is the good of water at 2L F. fer steam; 
it may be good enough for making tea.” But before comparing 
evaporating properties every engineer reduced them “from and at 
212 F.” He did not like trespassing outside his own line, but he be- 
lieved gas was measured by reducing to 607 F. and 30 in. bar. Measuring 
for calorific power, he found in the Gas Referees’ annual circular that a 
reduction was made to 60 F. and 30 in. bar. This gave a basis of 
comparison, though perhaps in the course of the experiment one might 
never use that temperature or pressure. In. the same way. having 
obtained the illumination by the direct way, they had simply to use a 
table of cosines to convert to the horizontal. Perhaps that was too 
scientific, but it was rather an insult to anybody to say so. However, 
let them put in, if they could, something which would enable them to 
use the direct ray as advocated. bv so many engineers. He did not see 
how thev were to be compared, or how they were going to be added 
together. Dr. Bloch, who had written. about the horizontal plane. 
thought it was the plane upon which all illuminations automa-ically 
collected. themselves. Mr. Goodenough had given them six reasons 
against the specification. First, it ought to be comprehensible by 
members of local authorities. That was, indeed, a task! But the speci- 
fication offered them certain Classes. When a town council had to ask 
for street lighting they could under the specification ask for such an 
illumination as was to be found in St. James s-square or somewhere else, 
and they would be able to imagine their own streets lighted to the same 
degree as any such example better than by bethering about candle- 
power, spacing, height and other matters. Then Mr. Goodenough 
dragged in ‘ the man in the street." Surely this important individual 
was concerned with the result and the result only. and as he would 
eventually have to pay for it, he would prefer the cheapest method of 
arriving at that result, and would not care about polar curves or photo- 
meters. “ Thirdly, it should be of general and not limited application. 

Mr. Goodenough made this unanswerable statement, but did not explain 
how it applied to the specification. Nobody but Mr. Abady had sug- 
gested that the specification was designed to favour electric light and to 
penalise gas. Fourthly, that it should not be open to being mter 
preted in such a way that the lighting of a street is reduced to an ab- 
surdity. That probably referred to the possibility that the whole street 
would be uniformly illuminated to the minimum. Mr. €. H. Sharp had 
observed “a street having a uniform illumd&ation of 0-01 ft.-candle 
would be a very dimly lighted street." That was obvious, but he (Mr. 
Trotter) contended that that was not possible, and that inevitable 
variations would give an average higher than the minimum. Dr. 
Louis Bell says '* a call for minimum illumination is practically a call for 
small gas or electric incandescents glimmering along the street at tater- 
vals as infrequent as can meet the specification for illumination midway 
between them." Why glimmering? Why ask for a small minimum > 
If the intervals were infrequent the variation factor would assuredly 

large, or in other words, the minimum would be largely exceeded 1n many 
places. Mr. Goodenough’s fifth essential was that the specification shoul 
leave nothing to the discretionof the contractor. Was not this the back- 
bone of Mr. Bradley’s objection, the essence of all the opposition ? He 
(Mr. Trotter) emphatically disagreed with it for the reason that the 
lighting would have to be designed and new methods, if anv, invented, 
and the details proposed by the borough surveyor. _ Unless they were 
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going to have a class of men of great originality, they would never get 
anv improvements at all. If, however, it was stated what the result 
must be, there was some chance for originality, not only in height, 
spacing and the relation of the candle. power to them, but for different 
kinds of lamps, reflectors and methods which he thought would produce 
what thev all wanted— i.c, better illumination. everywhere. Surely 
the competition between electric lighting and gas had been one of the 
most important features of modern street lighting. and had led to great 
improvements. Mr. Goodenough had suggested that when one was 
hungry one did not go into a restaurant and sav, ©“ ] have a certain 
standard of hunger, which ] wish to be appeased.” One went and 
ordered a dinner. There was another wav of doing it, which some of 
them who had travelled on the Continent, and were not very familiar 
with bargaining and so on,found useful. It was called prix fixé. One 
knew how much safer that was than venturing on à la carte, [f they 
were going to light their streets à la carte, and going to specify all the 
fish, entrée. and everything else, the whole result would be a very serious 
responsibility in ordering that particular dinner which the ratepayer 
would have to eat and pay for, and probably the result in the end would 
not be much better than if one allowed the chef to arrange the menu of 
the table d'hote. When the Metropolitan Water Board desired to supply 
their new reservoir at Chingford with water from the Lea, competitive 
tenders were invited for pumping 180.000.000 gallons a day, the lift 
being 25 ft. or 30 ft. Mr. W. B. Bryan would have been fully com- 
petent to draw a specification for a set of pumps of a particular pattern 
based on his wide experience. Tenders for six different. methods were 
received and the Humphrey gas pump was chosen. Mr. Brvan's courage 
in recommending this novelty has not been only justified by the results, 
but had constituted a most remarkable step in mechanical engineering. 
Inventors like Mr. Humphrey would not get such a chance as that 
offered by Mr. Bryan if the Board had proceeded on the lines that nothing 
should be left to the diseretion of the contractor. Mr. Harrison's table 
had been held up to derision. The top right and bottom left corners 
contained extreme cases derived from the formula ; it might have been 
better to omit them. Mr. Trotter could not defend high candle: power 
lamps on short posts. He believed the tendeaey would be in the oppo- 
site direction, but he fancied that tall posts were going to cost some- 
thing. Extreme height was controlled by Clause 8. Mr. ‘Trotter had not 
alluded to Prof. Morris s nine experiments in his Paper. sim] ly because he 
knew that there was more to be said about them, If it were attempted 
to measure the aggregate candle-power of a group of four or five lamps 
on a single lamp-post and then to measure them separately, precisely 
the same ditliculties would arise and the errors would probably be as 
great. Mr. Goodenough quoted Dr. Louis Bell. who seemed to think 
that a contract. involving £30,000 or £100,000 a vear would be at per 
foot-candle received, and that a ditference of 2or Jor 5 per cent. would be 
a verious matter. This is not proposed, and it would be equally foolish 
to hase a contract at per candle-power. No specification could be drawn 
without limits. What was proposed was a simple limit. 

- Mr. Bradley's remarks on the basis of his 12 vears’ experience of 
course demanded very. serious consideration, but he (Mr. Trotter) had 
alluded in his Paper to the experienced surveyor who, having studied 
his own district, could sav precisely what was necessary for that district. 
This was not a Westminister specification, [t was meant not only for 
london, but for England, the Continent, and possibly America, too. 
[t was by no means a parish specification, though the parish of West- 
minster was probably: the most important one in the world. The same 
speaker alluded to the weather, painting of houses, trees, &c., but as to 
trees and weather the committee had dealt with them in the specitica- 
tion. and some proof must be brought that painting the houses had any 
effect on the illumination. Mr. Allen suggested that the specification 
should be taken back for further consideration, but he thought that had 
been sufficiently answered by Mr. Gaster. ‘The specification was only 
in draft, and he hoped that it might be improved. Mr. Roger Smith 
spoke of the question of glare, which, however. had not been omitted. 
That phase of the subject was prominently before the committee, and 
thev had put in Clause 8 with the express idea of taking care of glare. 
He humbly accepted Mr. Cooper's rebuke about diversity factor, which 
he might have used verbally, but he thought that the expression did not 
occur in his Paper. Variation factor was undoubtedly the word for it. 
He finally came to Mr. Jacques Abady. Mr. Goodenough had said that 
the specification was too scientific. Mr. Abady was reported to have 
said that it was stupid and unscientific, and they had heard him express 
his undisguised contempt for it. "These two arguments might be left to 
destroy each other were it not that the authorities were unequal. Mr. 
Goodenough was thoroughly con versant with the matter, and Mr. Abady 
had exhibited lamentable ignorance of it. Mr. Abady let the cat out 
of the bag when he said that the specification would have been a fait 
accompli if it had not been for him. In other words, the Institution of 
Gas Engineers were prepared to accept the specification when Mr. 
Abady forced his mistaken views on them. ‘The delegates of that 
Institution had had the matter before them and had no doubt come to a 
matured opinion, Mr. Abady not only knew nothing of the discussions 
which had led to the specification, but his report on the Manchester 
lizhting and his remarks on this occasion showed that he was one of the 
few men who completely misunderstood the matter, and perhaps the 
only «ne who did not know what was meant by illumination. This he 
admitted when he said that they could not dissociate the lighting effect 
from what was being illuminated ; they could not dissociate illumina- 
tion from the source nor from the surface which received it. Mr. Abaly, 
failing to understand what illumination was, asserted that they “did 
TOt sev anything in any other way but by illumination.” Could he 
account in this way for the scandalous glare of some shopkeepers’ lamps, 


notably of some outside tubacconists’ shops ? Mr. Abady seemed to be 
the sort of person who would deliberately misquote by omitting the con- 
text when it suited him. At about 8O deg, it was true that " an error 
of 1 deg. makes about 10 per cent. difference at this angle." The next 
word was " But," and opened a sentence explaining why this led to no 
difficulty in the circumstances, Some engineers seemed to think that a 
scientific trap had been laid for them. They were entitled to take the 
position that they did not wish to make any calculations about spacing 
lampsorto take any part in the design of street lighting. and wished only to 
carry out the work to a specification which left nothing to their judg- 
ment. But others were entiiled to offer to act as engineers rather than 
ax merchants, to experiment, to calculate, to design and plan the most 
efficient method of carrving out a problem of street lighting, rather than 
to sell lamps which were kept wrapped up in brown paper on a shelf. 1t 
was a pity that two parties had been formed, and that a certain amount 
of partisanship had developed, and it was to be regretted that gas engi- 
neers had ranged themselves on one side and electrical men on the other. 
The draft specitication, faulty though it might be. was both in intention 
and in fact, free from anything that could favour or prejudice either of 
these industries, . 

Dr. L. Buocr (Berlin), in à written communication, considered the 
method of measuring illumination on a horizontal plane the best. Theo- 
retically it might, perhaps, be more correct to measure illumination on 
the pavement, but this presented considerable difficulties, and the com- 
parison of different systems of lighting could only be carried out satis- 
factorily at a height of 1 meire. He was not in agreement with Mr. 
Trotter on the question of minimum illumination, owing to the small 
number of streets that could be dealt with in this way. The method 
would, moreover, encourage the use of lamps on high pests and would 
discourage the use of reflectors with metal-filament lamps, He favoured 
mean horizontal illumination and thought that, as a means of judging the 
uniformity of illumination in the street, it should be sufficient to deter- 
mine the maximum and minimum illumination or to specifv the ratio 
between these two quantities as was done by the Verband Deutscher 
Elektrotechniker. 

Dr. L. J. VERNEDEN (Amsterdam) was in favour of making measure- 
ments at a height of exactly ] metre, but thought it was hardly sufficient 
to measure only on a horizontal plane and recommended that the mini- 
mum in a vertical plane perpendicular to the direction of the street traffic 
should also be determined. 

Dr. H. STRACHE (Vienna) was in favour of an illumination basis, while 
Prof. S. A. ReMi (Genoa) pointed out that in. Italy candle-power was 
usually taken as a basin. 

Dr. L. Benue (Boston U.S.A.) was opposed to making illumination a 
basis on which contracts could be awarded owing to the dithculties of 
exact measurement. He thought that a call for minimum illumination 
was practically a call for small gas or electric lights glimmering along the 
street at intervals as infrequent as could meet the specification. It was 
the taskof the municipal engineer to see what luminous sources and what 
arrangement of them would give him the illumination required in streets 
of various classes, under certain standard conditions, and specifications 
drawn on this basis had given good results. He favoured measurement 
of illumination on a vertical surface as street illuminat4on was not wanted 
from the recognition of objects on a horizontal surface. The suggestions 
for the standard contract were sufficient to secure good results, but he 
believed they would be much more easily carried out if more stress were 
laid upon the candle-power at a fixed angle from the lighting units when 
burned under easily defined standard conditions of operation. 

Mr. L. B. Marks (New York) thought that the intrinsic brightness was 
an important and even vital question. Hlumination ought to enable us 
to see things well, ie., there ought to be no glare. 

Dr. €. H. SuarP (New York) was in favour of emploving average illu- 
mination and making the measurements at the street surface, 

Mr. Preston S. MiLLAR (New York) was also opposed to a mimimum 
illumination basis as it tended to the production of à high minimum at 
the expense of the intensity elsewhere, while it provided practically a 
unidirectional rating for lamps. : 


STARTING AND SPEED CONTROL OF INDUCTION 
MOTORS.* 


BY F. C. ALDOUS. 


Summary.—T wo types of motor are considered : (1) The squirrel-cage 
induction motor with permanently short-circuited rotor ; (2) the slip-ring 
induction motor with phase-wound rotor and external resistances. After 
some features of these have been diseussed, the type most suitable for 
ditlerent conditions of load is considered. 


The type of induction ‘notor which is most suitable for any par- 
ticular s:rvice is deter,nined by the conditions of the load, which 
may be classed as follows : Constant speed, where after being started 
che motor has to run at one speed only. Variable speed, where the 
motor may operate at more than one speed. It is well known that 
many engineers are strongly prejudiced in favour of the slip-ring 
induction motor, as opposed to the squirrel-cage motor. This is 
especially the case on the Continent, where in certain districts rigid 
laws exist forbidding the use of squirrel-cage motors above a certain 


* Abstract of Paper read at Manchcster. 
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size. On small circuits, and especially on mixed power and lighting 
circuits, the prejudice is a natural one, since the effect of starting 2 
squirrel-cege motor of comparatively large out put is to draw momen- 
tarily from the line 2 heavy current, which causes a drop of voltzge 
and a temporary dullness of any lamps in the vicinity. With 2 slip- 
ring motor the starting current can be more graduelly 2pplied, ena 
its maximum velue is not so great es would be the case with è 
squirrel-cage motor. Where, however, these restrictions ère not in 
force, the squirrel-cage motor has many adventeges not possessed 
by the slip-ring motor. and can be used in many esses where the stip- 
ring motor would be impossible. Since it has no moving contcets, 
jt requires less attendance, so thet the maintenance charge: 2s well 
as the first cost ere è good deal lower than with slip-ring motors. 
Nquirrel-cage motors cen be used in practically ell cases where they 
normally run et è constant speed, end up to g size such thet their 
sterting current shell not cause undue disturbance to the voltage of 
supply. 

For variable-speed work the slip-ring is generally preferred. to 
the squirrel-cage motor. In order to obtain speed control on è 
squirrel-cege motor the motor must be built with a rotor of high 
resistance, lower speeds being obtained by reducing the voltage of the 
stator. It follows that to obtein a certain torque at a reduced speed 
the stator current is increased. If, therefore, the motor runs for 
long periods at a reduced speed. the increased stator current, ss well 
as the heating effect of the high-resistance rotor, combine to increase 
the heating of the stator. so that 2 motor is required Jerger than if 
a slip.ring motor were used. Where. however. the motor operates 
at low speeds only for short periods, or where the use of slip-rings 
is objectionabie, squirrel-cage motors may be used with advantage, 
especially in small sizes. If good speed regulation is required at 
severa] speeds, as for mechine-tool driving. then if à simple slip-ring 
motor were used the speed regulation would be bed at low speeds. 
Again, if full-load torque is required for long periods zt reduced 
speeds, as in the case of a motor driving @ compressor or a plunger 
pump at different speeds. there would be 2 constant loss of power 
in the regulating resistances when running at low speeds if a slip-ring 
motor were used. In this cose a multi-speed motor, which is generally 
of the squirrel-cage type, is preferab'e, wound so as to give, by chang- 
ing the number of poles, two or more economies] speeds. For two- 
speed motors with a ratio of speeds 2 : 1 this can he done by using one 
winding, wh'ch is connected for one number of poles for the low 
speed, or for half that number for the highspeed. For other ratios, 
or for more than two speeds, it is necessery to use two windings, 
which might, for instance, be connected for 6, 8, 12 or 16 poles, the 
corresponding speeds on a 50-cycle circuit being 960. 720. 480 and 
360 revs. per min., giving à very useful range for variable speed work. 
Where suitable speeds cannot be obtained by the use of multi-speed 
motors, this can often be done by means of * cascade ` control. When 
two motors operate in cascade their rotors are mechanically coupled 
together, the stator of the first motor is connected to the line, and the 
rotor of the first motor is connected to the stator of the seeond motor. 
The resultant speed corresponds to 2 number of poles equal to the 
sum of the numbers of poles of the two machines. So thet if 2 six- 
pole motor end a four-pole motor “ere connected in casezde the 
resulting speed is thet of a 10-pole motor. A further example of 
multi-speed drive is the ingenious “ cascade " motor of Mr. L. J. 
Hunt. In this motor the cascade principle is carried out in the 
motor itself. Power is supplied to the stator. which has a special 
winding of, say, eight poles. The rotor has è * compound " winding 
which has the property when an eight-pole field is induced in it of 
transmitting 2 four-pole field back to the stator. The rotor is also 
provided with slip-rings, and can be used in the seme way as a 
normal eight-pole rotor. Two speeds are thus obtained, corres- 
ponding to eight poles by means of the slip-rings, or to 12 poles by 
means of tappings off the stator windings. If the torque required 
at low speeds is very much reduced, as in the case of fan driving, a 
relatively smell amount of power is lost in the regulating resistances, 
and a normal slip-ring motor with rheostatic control generally gives 
the best results. 


The electrical driving of ventileting fans for mining work is an 
important example of variable-speed drive. During the develop- 
ment of a new pit a fan may have to run for long periods, sometimes 
for years, at a speed lower than its ultimate speed. Where this is the 
case a slip-ring motor with rheostatie control would not be desirable, 
owing to the constant loss of power in the regulating resistances. 
Both multi-speed motors and cascade-connected motors can be used 
here with advantage, though separate motors for the two speeds are 
sometimes preferred. In the case of rope-driven fans the different 
speeds can be obtained by changing the driving pulley. Speed 
reduction of fans is also required for short periods, as, for instance, 
where a lower air-pressure can be used over the week-end. In this 
case a slip-ring motor with rheostatic control is often the best svstem 


to adopt. The simplicity of the slip-ring motor with rheostatic 
control ənd its low first cost render it preferable to the different 
complicated systems which are now put forward, showing zs high 
efficiency at all speeds. When the extra first cost, maintenance, and 
ettendance of these systems are bzlenced against any small seving 
of power they mèy show at low speeds, the advantages rapidly vanish. 
Also, since the slip-ring motor has a higher efficieney then any other 
system at the top speed, thet is. over the longest running period, it 
will in many ceses show en even lower power consumption than is 
shown by other systems. 

It might b» imagined that by using 2 reduced voltage at staring 
the total energy absorbed during starting would be redue.d. Such, 
however, is not the cese, and the following general theorem for 
induction motor starting is found to be true: When a squirrel-cage 
motor starts agzinst à load consisting entirely of inertia, the total 
energy absorbed 2nd the heating of the motor during sterting are 
independent of the startiug voltage. In this the heat dissipsted 
during the starting period is not considered. If the load consists 
partlv of a friction load, the energy absorbed and the heating of the 
motor are reduced if the starting voltage be inerezsed. When 
starting on loads which consist chictly of frietion, such as com- 
pressors, tube mills, &c., 2 high starting voltage is edventeg:ous, 
whereas for loads consisting chetly of inertia the value of the start ng 
voltage is not so importent. ince, however, there is always a 
certain friction element in the load. a high starting voltage is pre- 
ferable where there is no objection to the consequently heavy 
starting current. 

A further law which governs the sterting conditions of both 
squirrel-cege and slip-ring motors, may be expressed 2s follows: 
When the starting conditions imposed on 2 motor are fixed (in the 
case of squirrel-cage motors when the starting voltage is fixed), and 
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the friction torque of the load is fixed but the inertia is varied, then 
the time of starting, the total energy absorbed during starting, and 
the heating of the motor are proportione] to the inertia to be started 
including, of course, the inertia of the rotor. Here also no account 
is taken of the heat dissipated during the starting period, nor of 
changes in the resistance of the windings due to heating. For 
squirrel-cage motors, since the starting voltage is fixed, the torque 
developed at any particular speed is fixed and the friction torque 18 
fixed, therefore the torque available for acceleration at any par- 
ticular speed is fixed. The acceleration is therefore inversely pro- 
portional to the inertia, so that the time of running up from speed N, 
to a neighbouring speed N, is directly proportional to the inertia, end 
the kilowatts input and current at speed N, ere constant, since the 
voltage is fixed, from which it follows that the time of starting. the 
total energv absorbed, and the heating of the motor are proportional 
to the inertia of the load. For slip-ring motors it is easily seen that 
the same result follows if at a certain speed the resistance in the rotor 
circuit is fixed. 

Motors which have an unusually large short-circuit current can be 
built with a relativelv small slip and still develop & good starting 
torque, for the slip is decided not only by the starting torque required, 
but also by the short-circuit current of the motor. Sufficient starting 
torque can usually be obtained by teking e normal slip of 4 or 2 per 
cent., though on motors of lerge size this velue of slip can generally 
he somewhat reduced. High-speed motors especially. for pump 
driving, requiring a comparatively smell starting torque, are generally 
designed with a normal slip of not more than 2} to.3$ per cent., 
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giving an increase of efficiency at normal load and a reduced starting 
torque. When specially heavy starting torque is required, as for 
crane motors, and motors for operating sluice valves or small com- 
pressors, squirrel-cage motors are built with rotors of much d 
"he 
rotors are specially built to withstand the heat developed in them 
without deterioration, and the motors are generally started by 
switching full voltage on to their terminals, or in the ease of crane 
motors are controlled by varying the terminal voltage. by means of 


resistance, giving a slip of 8 to 10 per cent. et norm! load. 


an zuto-transformer provided with different voltage tappings. 


Summing up, for constant speed work the squirrel-cage motor is 
greatly to be preferred to the slip-ring motor, and can be used where 
For motors of very large 
For variable-speed 
The squirrel-cage motor 
can be used for intermittent service, but only in «mall sizes, or when 
When the speed is reduced 
cohtinuously on heavy torque, the slip-ring motor is not suitable, 
owing to the constant rheostatic losses. and a multi-speed motor 
The multi-speed motor 


its starting current is not objectionub!e. 
size the slip-ring type is generally preferred. 
work the slip-ring motor is genere!ly used. 


the use of slip-rings is not desirable. 


giving several efficient speeds is preferred. 
is also used where good speed regulation is required at several speeds. 


Where the torque at reduced speeds is diminished, the slip-ring 
motor with rheostatie control is often the best svstem. For fen- 
driving, where the speed is occasionally reduced, the average power 
consumption with the slip-ring motor may be as low as or even lower 


than with other systems, as well as the first cost being lower. 

When starting a motor with an auto-starter, if the maximum current 
and the maximum torque at starting are measured at different volt- 
ages, the current drawn from the line is seen to be directlv propor- 
tional to the torque developed. If the motor starts against a load 
consisting entirely of inertia, the total energy absorbed, and the 
heating of the motor are independent of the starting voltage. If the 
load consists partly of a friction load, the energy absorbed and the 
heating are reduced if the voltage be increased. From which it is 
seen that a high starting voltage is generally advantageous. When 
the starting conditions are fixed, and the friction of the load is fixed 
but the inertia is varied, then the time of starting, the total energy 
absorbed and the heating of the motor are proportional to the inertia 
of the load. 

The determinetion of the short-circuit current and the correct 
proportioning of the "slip " are of very great importance in the 
design of a squirrel-cage motor. The starting torque is dependent 
upon the short-circuit eurrent, and upon the slip at normal load. 
The slip at normal load is not, therefore, a definite percentage, but 
depends upon the required starting conditions. In the same way a 
motor with an inherently large short-circuit current can be built with 
a small slip, 

The starting of & load of great inertia imposes very severe condi- 
tions upon the rotor of a squirrel-cage machine, as is shown by the 
example worked out. Squirrel-cage rotors with screwed, riveted, 
or soldered joints are always liable to give trouble owing to overheat- 
ing during starting, or to vibration when running. The trouble can 
be completely overcome by brazing or welding all joints, so that the 
rotor, which is otherwise the weakest part of the machine, becomes 
practically indestructible. 


. DISCUSSION, 

Prof. MiLES WALKER said that the paragraph relating to the starting 
of squirrel-cage motors in which the author stated that the starting 
Current was six times the full.load current, presumably referred to com- 
mercial machines. With regard to variable speed control, the speaker 
Was partial to the use of auxiliary machines generating a back E.M.F. 
Uf course, large machines were referred to, and in all probability the use 
of a booster in the rotor circuit would be extensively em ployed in the 
future, The booster arrangement was very simple, the rotor of the 
induction motor being connected in series with the armature windings 
of a «mall direct-current generator excited from a special small exciter. 
The whole arrangement could easily be controlled by automatic switch- 
gear, and one of the simplest methods of varying the speed was to rock 
the brushes on the direct-current generator. This arrangement seemed 
to have a wide future for rolling mills. 

Mr. K. Fave-HANSEN said the author had stated that the main 
Objection to the use of squirrel-cage motors was the rush of current 
during starting. ‘This waa of course correct, but with slip-ring motors of 
modem design, especially for low periodicity, the rush of current if 
switched on to the full voltage might be as large or larger than the current 
taken by the squirrel-cage motor starting from an auto-transformer. 
us Tush of current was due to the high magnetisation when switching 
In, and might correspond to the no-load current of the motor at double 
Pin voltage. . This kick, however, only lasted for a very small part 
; * cond and if required could be greatly reduced by using a switch 

Aving an auxiliary contact which at the first step put a resistance in 
x With the motor, Regarding the speed control of squirrel-cage 
i hor this had a further disadvantage than those mentioned by the 
2 —VI2., that the maximum torque was reduced as the square of the 

ase applied, so that if a large torque was required at low speeds, the 


motor might get unstable. It shared also with the slip-ring motor the 
disadvantage that if run atlow speeds the speed changed very much with 
an alteration in load. This and the low efficiency of these motors at low 
speeds justified in many cases the use of pole-changing motors or cascade 
control of some kind, notwithstanding the increased cost and complica- 
tion. Regarding the control of pole-changing squirre]-cage motors, it 
was to be remembered that as a rule it would not be permissible to &witch 
the motor directly over from one speed to the other, as the rush in 
current might then be nearly the same as if the motor were started from 
rest at full voltage. [n going over from one speed to another, therefore, 
the tappines on the auto-starter would, as a rule, have to be used. Tho 
formula Mr. Aldous had developed for the losses and temperature rise 
of squirrel-cage motors starting onlv against inertia was very interesting. 
As mentioned by him, he had not considered the cooling during the 
starting period, and from that point of view a lower voltage correspond- 
ing to a longer starting time was favourable, but as a rule this was not of 
much importance. Returning to the case of starting against inertia 
only, it should be noticed:that the time for starting was inversely propor- 
tional to the square of the voltage. Regarding the size of the starting 
transformer, starting under these conditions, assuming it to be double- 
wound, it would be independent of the voltage and proportional to the 
inertia. If an auto-transformer was used, and the voltage applied to the 
motor equal to a multiplied by the line voltage, the size of the auto- 
transformer was proportional to (1—a)< MK?, so that the size of the 
transformer was smaller the nearer a was to unity. In some cases 
multiple point starters were called for, but this w as very seldom justified, 
as nearly always the rush of current to start up the motor was very much 
greater than the rush of current in switching over from the starting tap: 
to full voltage. An important drawback to the use of multiple point 
starters was that fairly heavy currents would have to be broken, while in 
a two-point starter as a rule only comparatively small currentsTere 
switched out. Regarding the caleulation of the heat ing of motors during 
the starting period, the author did not seem to have taken into considera- 
tion the heat transferred from the winding to the core during the starting © 
period, notwithstanding that the heat capacity of the core was very much 
greater than the heat capacity of the winding, while he had considered: 
the cooling of the windings during the starting period.. This seemed 
hardly correct. He believed that the author was rather too severe in: 
condemning riveted, screwed and soldered joints in all squirre]-cage: 
motors, though he was justified in doing so in all cases where such heavy 
starting conditions occurred. There had also been made some short- 
circuited rotors without any joints at all. the winding being punched out 
of sheets, pulled into shape and then placed in the slots, A winding 
having inde pendent short-circuited turns had also the advantage that the 
tendency to creeping speeds due to higher harmonics in the field form was 
reduced. 

Mr. W. Cramp said that the author’s method of expressing his ideas 
appealed to the person who was constantly testing rather than to the 
designer. Regarding the statement that certain laws existed on the 
Continent forbidding the use of squirrel-cage motors above a certain 
size, this was surely a mistake, and probably referred to certain supply 
companies’ rules. The author had stated that the energy absorbed in 
starting a squirrel-cage motor exceeded that required for a slip-ring 
motor. Was this true for a given set of conditions of load, &c. ?* The 

example of constant-speed drive in a mill, as quoted by the author, was 
an ingenious device, and might be applied with advantage to many careg 
where a large number of line shaftsor machines had to be started together, 
but he thought it much better to excite the alternator separatelv, at any 
rate at starting. Regarding the question of variable speed, it was not 
clear why, in order to obtain a certain torque at a reduced speed, the 
stator current should be increased. The observations on the type of 
motor to be used for fan driving appeared distinctly contradictory, and 
required further explanation. ‘The author's theorem on the temperature 
rise during starting was very interesting. and would be found useful in 
many wavs apart from the question of motor calculations. It was to be 
noted, however, that evervthing depended upon the statement that the 
current and voltage were proportional one to the other, which in many 
cases would not be true. There were many motors which worked at 
such a high magnetic saturation, for instance, as to render such an assum p- 
tion entirely fallacious. Notwithstanding the fact that the author 
attached so much importance to the question of slip. no examples were 
given, and all reference to slip was very brief. Under the hcading of 
starting of squirrel-cage motors there appeared to be some irregularities 
in the relationship between torque, current and voltage. It was stated 
in one place that the current drawn from the line at the moment of 
starting was directly proportional to the torque developed. Later it 
was stated that during the time of starting the current in the stator or 
rotor at any speed was proportional to the applied voltage ; also that the 
torque and the kilowatts input at any speed were proportional to the 
square of the voltage; these statements secmed quite contradictory 
The statement that the rotor of a squirrel-cage induction motor would 
run synchronously with the magnetic field of the motor at no load was 
quite erroneous. Whilst discussin g the question of speed variation, the 
speaker referred to a type of squirrel-cage rotor having two windings 
one at the surface of the rotor, as usual, and the other embedded in the 
rotor close to the shaft. The effect of this arrangement was that, when 
starting, the frequency being high, only the outer winding would be 
affected ; but as the frequency diminished the inner winding would come 
into play, thereby reducing the rotor resistance. Some years ago a 
repulsion induction motor had been built by the speaker along these 
lines with very satisfactory resulte. In this case the repulsion- motor 


winding was in slots around the rotor periphery, ánd this winding carried 


most of the current at starting. ;«Below-this winding was a squirrel-eage 
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rotor winding, which, as the motor approached svnchronism, carried 
more and more current. The result was a machine having an excellent 
starting torque, a small commutator with short-circuited brushes. 
excellent commutation and a gencral characteristic load-speed curve 
like a compound-wound direct-current motor. It was made originally 
for single-phase circuits and for fan driving. It could be thrown straight 
on to the line without a starter, as all necessary regulation could be 
obtained by rocking the brushes. 

Mr. B. Tuowas said, in regard to the heating of rotor windings, the 
author did not mention that anv allowance had been made for the trans- 
ference of heat to the iron core itself. Some transference would surely 
take place across the insulation, and so affect the heat capacitv as a 
whole, and he asked the author how this allowance had been made in the 
curves. Some friction loads were very great, a case in point being that 
of a motor-driven air compressor. Large multi-evlinder air compressors 
were not very troublesome, but when single-cylinder machines had to be 
dealt with a speed-starting device operated in conjunction. with the 
compressor valves had been found necessary. 

Mr. J. Frit said that several speakers had referred to the question 
of rotor winding insulation on squirre]-cage machines. It should be 
mentioned that partial insulation was no good at all. The windings 
should either be thoroughly well insulated or connected to the core at 
every point. Rotors of solid cast steel had been used with great success 
in crane work. They started well. and, owing to their high power factor, 
the current was comparatively small. 

Prof. E. W. MARCHANT said there was one point which had not been 
referred to in the Paper—namely, the “crawling” of squirrel-cage 
induction motors when starting. This phenomenon had been discussed 
by Dr. Kloss and others, and it would have been interesting to hear what 
Mr. Aldous had found in the motors which he had designed. — 1n the case 
of one motor in the sp»aker's laboratory, there was quite a strong 7th 
harmonic in the flux wave, which caused the motor to run fairly steadily 
under certain conditions at Hh synchronous speed. lt was sometimes 
quite difficult to get it to run through this sped when starting. This 
phenomenon was found mostly in motors with a small number of slots 
per pole per phase. and seemed to be particularly marked in motors 
which were fitted with pole-changing devices. From this point of view 
the wound rotor had an advantage over the squirrel-caye rotor. 

Mr. F. €. ALDOUS, in reply, said that six times normal was the usua! 
figure for the starting current of squirrel-cage motors. Some motors. 
particularly high-speed machines, took more 
than this; but if the starting current. was 
reduced much below the figure quoted trouble 
would probably arise. He wished to empha- Q 
sise the desirability of aiming at a good 
starting torque. The scheme explained by 
Prof. Walker was particularly interesting, as 
some system of that kind was essential for 
variable-speed control. It was a diflicult 
matter to decide what system to instal in 
rolling mills, as variable-speed control was 
essential in addition to a heavy torque. Re- 
garding Mr. Faye- Hansen s remarks, the large 
flow of current on switching in was quite 
familiar; what he (the author) referred toex- 

.presslv was the current which flowed for a 
second or so after switching. Regarding the 
undesirability of changing from one speed to 
another,this was true for motors having a2 to l 
speed ratio, but auto-startersor pole-chanying 
de vices could also beemploved. The determination of the short-circuit cur- 
rent was far more difficult than that of the no-load current. In the case of 
the short-circuit current it was necessary to determine the size, number and 
shape of slots, together with details of the end connections, and altogether 
it was a complicated business, and if there was any doubt about cal- 
culating the value a good margin should be allowed. Several speakers 
objected to the author's remarks concerning the heating of the rotor 
winding. He (the author) still maintained that in certain types of 
windings there was no time for the heat to be transferred to the core. 
In manv cases it had been found that the heating of the part of the 
winding inside the core was greater than that at the ends of the core. 
"The figures given in the Paper formed a rough idea of what to expect, 
and it was necessary to calculate the heating of the windings as indepen- 
dent of the core. Regarding the question of joints in the rotor windings, 
the author's conclusions were based, not only upon the effect of heat, 
ibut upon vibration, and experience had shown that it was best to elimi- 
nate joints where possible, especially in small machines. In reply to 
Mr. Cramp, the rotor of a squirrel-cage motor did not run exactly svn- 
chronously with the magnetic field, but the difference was so small as to 
be immeasurable. The word “laws” in the Paper would have been 
better stated as “rules ” or ‘ regulations," reference being made to 
certain supply companies. The energy absorbed by a squirrel-cage 
motor exceeded that absorbed by a slip-ring motor at starting. Regard- 

ing the question of saturation, all caleulations had been made assuming 
the current proportional to the voltage, and this seemed a very true 
estimate. Mr. Thomas had raised the point of maximum and minimum 
torque; even small slip-ring motors gave atorque variation of as much as 
percent. The question of de velopin g a certain torque could always be 
got over by installing a motor of sufflicient overload capacity. Squirrel- 
cage motors were admirably suited to operating small air compressors. 
The point raised by the chairman had been dealt with very complete ly 
in a recent Paper. 
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THE HYSTERESIS LOOP AND INDEX. 


LY W. M. THORNTON, D.SC., D.ENG. 

(Professor of Electrical Engineering in Armstrong College, Newcastle-on-Tyne.) 
Summary.—The Paper is a brief analysis of the forms of electric and 
magnetic hysteresis loops. It is found that a magnetic loop formed of 
curves, taken to be the same on both the rising and falling sides, agrees as 
Closely with experimental results in alternating fields as the loops ob- 
tained by the point-to-point method, and that the mean of the indices 
corresponding to these agrees with the Steinmetz coefficient 1-6, defined 
by Wo Bi“, very closely, W being the energy dissipated per evcle and B 
the maximum flux-densitv. The physical meaning of an index 13 is 
shown to be that the residual flux is proportional to the maximum 
number of molecular magnets por centimetre length ranged in line with 
the field per cycle, and the slightly higher index observed is explained by 
a lincar polarisation in weak tields, giving rise to a coercive force propor. 
tional to the maximum flux-densitv—that is, to the closeness of packing 
of molecules which are ranged into line with the field in a plane at right 

angles to it. : 


81. Hysteresis loops are of two kinds, those svmmetrical 
about a straight line and those which bend over as the polarisa- 
tion approaches a maximum. Magnetisation loops have at 
low flux densities all the nature of the former, but in the range 
of densities usual in practice, of the latter kind. The hvs- 
teresis Index is defined as that power of the maximum polarisa- 
tion to which the loss of energy is proportional. In dielectrics 
under simple alternating pressure uniform throughout the 
medium. the dissipation of energy has been found by Steinmetz 
to be proportional to the square of the gradient.* In rotating 
electric fields. and where the gradient is not uniform, Amot 
found an index of 1-6. Threlfallt extended the range of 
frequencies, and found an index of 1-5 to 1-96 for different 
insulating materials ; but at frequencies of a million a second 
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hysteresis became too small to be measured. In magnetism 
the index 1s not so constant, varying from 1:5 to 1-9 for the 
same substance at different maximum densities |} in simple 
alternating fields. The object of the present Paper is to show 
how the loss is related to the shape of the loop, and to discuss 
Its origin. 

All hysteresis loops have stress-strain or force-displacement 
axes. In the electric case we take to appropriate scales. 
electric charge as ordinate, voltage gradient as abscissa, an 
with perfect dielectrics obtain a straight line passing through 
the origin into the first and third quadrants. In the case of 
nearly perfect media, such as paraffin wax, the loop 3s very 
thin, with straight parallel sides and slightly curved ends. 
Certain less perfect insulators, such as presspahn or empire 
cloth, have elliptical loops, which appear as degenerate forms 
of the circle expressing the relation between the voltage and 
the time integral of current in a metallic conductor. In à 
solid conducting dielectric, such as gas carbon, the loop wou 


* (. P. Steinmetz, Tug ELECTRICIAN, Vol. XXVIIL, 384, 408. 42 
602, 1892. “ Electrotech. Zeitschr., Vol. XXIL, 605, 1901. 

+ R. Arno. '* Acc. dei Lincei " (5), Vol. L, 284, 1892. et seg. ann. 

t R. Threlfall, “ Phys. Review," Vol. IV., 4, 454, 5, 21, 65, 1897. : 

| Ewing and Klaassen, Phil. “ Trans., 1893. Vol. CLXXXIV., 101%, 

* W. M. Thornton, ** Proc," Phys. Soc., Lond., Vol. XXIV., Part 
1912, p. 311. i 


appear as a distorted ellipse with small eccentricity, as may * 
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shown by drawing a loop from two similar curves differing in 
position by a small angle. — * 

62. Loops with Straight Parallel Sides.—Considering these 
in turn, we take the observation that the loss is proportional 
to the square of the voltage. Since the length of the loop 
varies directly as the maximum stress, it follows that the 
breadth of the loop—that is, the lag of polarisation—must 
also be proportional to the stress. and the effect is one of true 
hysteresis, elastic in the sense that the apparent residual 
strain in the cycle is proportional to the maximum stress. 
This is supported by Hopkinson's observation that residual 
charge is proportiongl to exciting voltage* under steady 
electrification. | | 

Such a law is to be expected in any hvsteresis loop, sym- 
metrical about a straight axis, in which the displacement at 
zero voltage is proportional to the maximum voltage range. 
In an ellipse, for example, the next case to be considered, the 
area is zab, where a is the major and b the minor semi-axis, and 
when b is proportional to a the area, of course. varies as a’, 
A decrease in the eccentricity of the ellipse of Fig. 1 means that 
the coefficient ¢ in W=c¢F? is increased; but the square law 
holds nearly for all the examples in Fig. 1. with energy flow 
according to Ohm's law as the limiting case of maximum 
absorption. 

It will be shown that a 1-5 index is causcd by a residual 
polarisation directly proportional to the maximum number 
of polarised molecules per centimetre length of the field during 
a cycle, A square law is caused by a residual effect propor- 
tional to the maximum intensity of polarisation, which in 
magnetism means the number of molecular magnets of constant 
strength per square centimetre rotated into line with the field, 
and in dielectrics the strength of the induced charge on molecules 
initially uncharged but fixed in position. 

$3. Origin of Straight-sided Loops. —Ewing has shown that 
the facts of magnetic hysteresis can be explained on the 


assumption that the action between the poles of adjacent 
molecular magnet follows the inverse square law, and that 
there is orientation of the molecules. From the known facts 
of dielectric polarisation, such as that the distortion is very 
largely a time phenomenon, and that there is a long-continued 
movement of charge independent of the intensity of the field.$ 
it was inferred that a simple model of linear polarisation might 
explain the electric facts. Consider that each uncharged 
molecule has equal positive and negative charges, q, which are 
elastically displaced by a field, F, to a distance, z, from the 
centres, these being 2d apart (Fig. 2). 

The forces on each charge are the influence of the field F and 
the attraction of the opposite charges acting together in one 
direction, and in the other the restoring force ar. 

Thus, Lars Fq-- g?/A(d — x)*. 

At zero voltage, assuming the displacement of the charge to 
be proportional to the resultant force. ar=q?/4(d—s)?, the 
solution of which is the intersection of the line y,=az, and the 
curve y4— g?/4(d — 7)? (Fig. 3). i 

There are two real roots at M and N, the length OB being 
the stable displacement X at the point of passing through zero 
voltage ; the point N is that at which the internal attraction 
alone is sufficient to maintain a displacement, OC. Below N 
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the restoring force is greater than the inter attraction, and the 
position is stable. Above N the material cannot be prevented 
from breaking down. 

The ordinate OA is the residual internal force when the 
applied field is zero. 

Under g simple harmonic field it is clear that a hysteresis 
loop is formed. the shape of which depends upon the relative 
ordinates of the two component curves. Where the cyclic 
residual effect is small. as in paraftin, the curve y, has a sharper 
corner, as in Fig. 3 or in Fig. 4, in which the axes have been 
turned through 90 deg. 


The field is reversed before the charges have returned to the 
centres, and until they do it is in opposition to the inter- 
attraction. There is, therefore, a lag of displacement relative 
to the applied field. and the curve of increase of the former 
is obtained bv plotting the resultant field F,, to which the 
induced charge is proportional, against the applied. field F. 
The width ae of the loop depends upon the rate at which the 
path yy js reached after the first polarisation and the range 
along it. The latter is probably only of importance in steady 
fields, and the observed loops thus give information as to the 
rate of transition from A to O in Fig. 3. During the rise. of 
voltage the motion is forced. but during its fall the polarisation 
is partly forced and partly free. 


$4. Polarisation in Steady Fields.—In all cases of true 
hvsteresis, as distinct from viscosity, there must be loops with 
straight, or nearly straight, rising sides. These are the 
essential parts of the loop—i.e., from a to b and from c to d. 
The paths bc, da are transitions from one to the other, the 
rapidity of which, as well as the range, depends upon other 
factors than those considered. The nature of these transition 
paths will be clear from the dielectric hysteresis loops given in 
Fig. 12 of the previous Paper.* In some cases, such as 
paraffin, it is very rapid; in ebonite it is continued from 
b to c. Glass, gutta-percha and indiarubber are intermediate 
cases. In a steady field, according to this view, the charges 
are first elastically displaced a distance corresponding to the 


* « Proc.” Phys. Soc. Lond. Vol. XXIV., pirt V., Aug. 15, 1912, p. 311. 
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true dielectric constant. The inter-attraction then begins 
and proceeds until there is equilibrium between the restoring 
force and the combined effect of field and attraction. In all 
dielectrics examined there are several well-marked stages : 
(1) The instantaneous polarisation ; (2) a rapid stage lasting 
about a minute; (3) a linear stage lasting for hours, which 
eventually falls off as equilibrium is approached. It is now 
suggested that these may be interpreted as (1) a displacement 
along the line Oy,, followed quickly by part of the secondary 
displacement y,, and by a creep along the path Ay, (Fig. 3), 
until th^ three component forces are in equilibrium at some 
point below N. The first displacement is caused bv the applied 
field F which will cause a linear polarisation similar to Oy. 
though Fig. 3 is drawn for zero voltage. 


$5. Elliptical Loops, Polarisation Viscous in Type.—Viscous 
resistance to polarisation, if it is simple electric shear due to 
different rates of polarisation in heterogeneous media, will, 
by the nature of the case, give rise to an elliptical or lens- 
shaped loop symmetrical about an inclincd line. In any such 
forced motion defined by ar+br=F sin pt. the displacement 
z=X sin (pt—), where tanọ=pa/b. The maximum re- 
tardation occurs at the moment of passing through zero field, 
and is equal in magnitude to —X sing. In loops which have 
straight sides at any given frequency the viscous effect, if 
present, is too small to influence the type of polarisation, 
though it will appear at a lower frequency. For since at Hert- 
zian frequencies hysteresis disappears in every substance, 
and since in steady fields all dielectrics have the same tvpe of 
change of polarisation,* it follows that everv substance must 
exhibit every type of dielectric loop in succession as the fre- 


Fic. 5. 


quency is raised, though the duration of any stage may be 
relatively short. Frictional constraint of the motion cor- 
responds to dissipative resistance in the medium, and in 
dielectrics this is not the most important factor. That which 
is generally tabulated as resistivity is resistance of bound charge 
to displacement in the molecule. 


$6. Loops with Curved Centre Lines.—These are. charac- 
teristic of magnetic polarisation carried to. high induction 
densities, and the simplest approximation to them is an 
exponential rise to a limiting value. Consider first a BH 
loop composed of two exponential curves. CA, DA. symmet- 
rical about the vertical axis, Fig. 5. 

Such a loop closely resembles those given in Plate 41 of 
. Ewing and Klaassen's Paper. photographically recorded by the 
curve tracer, and therefore sheared over by the influence of 
the air-gap. Let OB be the maximum polarisation B,, OC, 
OD the residual lux B,. The ordinates measured from AB 
are ¥;, Yo, and 

—y,7(B. +B)", —y.=(B,— Bem. 


The area ACD is then -fin =y) "4H =2B, Ja. and of 
the total loop 4B, /a. 

The ratio B,/3,, has been many times recorded. From Ewing 
and Klaassen's values, expressed in the form B,=c B,. the 


method, and therefore under the most favourable conditions 
as regards residual flux, is found to be about 0-64 for iron. The 
constant ais the same for both curves AC, AD. which are assumed 
1 dB 
B, d4 
—tanó/B,,. The area therefore —4 . B9! . B., cot 6 which may 
be written, retaining Steinmetz’s coefficient, A=B, 
Nteinmetz's value of the index, as to the meening of which 
so much discussion has arisen, is 1-6.* 

Consider next a loop divided by the horizontal axis, a case 
agreeing more closely with observed shapes, Fig. 6. 

Here the curves AC. AD are taken to be the same, though 
they need not be exponential or of any simple type. displaced a 


to start parallel. and since B-B, (1—e-*4). a= 


distance, CD. The area AMC is, therefore, equal to AND, and 
the area of the half-loop ACD is the difference between the 
whole area AM CD and the part AMC, the loop being closed at 
the tip by a line parallel to the base. But since in moving 
ND to MC the area swept ont is the rectangle NC, this is also 
the area of the half loop. and the whole area A=4H, . B. 
H. being the coercive force, B,, the maximum induction density. 
The relation between the coercive force and intensity of 
magnetisation | has been given by Ewing and Klaassen! in 
two cases. The curves are parabolic at moderate densities, 
but are straight at the highest and lowest values of I. 
Assuming. as before, with Steinmetz that the area of the 
loop—that is. the energy dissipated by hysteresis per cycle— 


Coercive Force. 


eee 
E Eg E 


200 400) 600 80 1000 12 0 1402 
I 


Fic. 7. 


Ewing & Klaassen. Pail. *' Trans." 1893. p. 997. Fig. 9. 


can be expressed by A=1Bs, the following values of c have 
been calculated from Ewing and Klaassen’s numerical results. 
At the same time, expressing the relation of H. to B, n the 
form H,-C8P? the corresponding values of (1+ fp) have been 
calculated. Thus the index e expresses Steinmetz's law 48 
found from static tests. (14- f) the same index found by taking 
the rising and falling polarisation to follow the same curve 


index y derived from loops obtained by the point-to-point | for since A—4H,B,,, A—4B,1-5. 


*‘ Phil. Mag.” loc. cit., p. 401. Fig. 2 
t“ Phil. Mag." loc. cit., p. 402. 


| * Vide C. V. Steinmetz, Tue ELRCTBICIAN, August 18th, 1911, p. 74. 
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The references—Ring I., &c.—are to Ewing and Klaassen's 
Paper, and B is the mean of adjacent tabulated readings from 
which the coefficients were calculated. The specimens chosen 
from Ewing and Klaassen's Paper ar» those for which the 
values of € and (1+) could be readily found. The results 
are given in the following tables :— 


Table I.— 14 I., Iron Wire. 


B | € | 14- 8. 
11,500 1-40 1-38 
9,800 1-48 1-32 
7700 ° 1-58 1-41 
5,950 1-68 | 1-41 
4,250 1-63 1-52 
2,300 1-74 1-51 
840 1-95 | 1-85 
Mean... 1-64 | 1-49 


Table II.— Ring II., Fine Steel | 'TableIII.—Ring HHT.. Thick Shect 


Wire. | Iron. 

B. e | Ige | B | e | 1+, 
17,000 1-70 LƏR | 13,100 ' 187 1-46 
15,500 1-76 48 |  1L800 | L78 1-50 
13,500 1-60 1-52 10,400 1-80 1:52 
11,100 1-53 1-45 8,650 1-65 1-53 

9,100 1:51 1-40 6,810 1-74 1-41 

7.100 1-63 E. 4,710 1-57 1-50 

5,000 1-49 1-36 2,500 165 1-55 

9.750 1-72 1-53 880 175 1-73 

15 20 | 2-00 250 | 200 1-99 

Mean ...... 1-66 | 1-53 |». Mean ...... | 1-79 1-58 
1-595 | 1-66 


—— es xm—— ad — E 


The numbers in italics are taken from a fair curve. 


TableIV.— Ring IV., Thin Sheet Table V.—Ring V.. Thin Trans- 


Iron. former Iron. 

B. | e ; dg. B. | e. | 1 4- 8. 
8.000-14,000 | 1-70 1:59 13.000 1-67 1-31 
2000- 8,000 | 147 | L34 10.700 L3; | 132 
1.000- 2,000] 1-35 1-52 9.500 66 05 LH 
500- 1,000 1-68 1-65 8,200 1-68 | 1-32 
200- 500 ]-9 1-75 6.800 1-61 | 1-45 

| et 5.400 1-50. 1-73 
Mean ......... 1-66 1:57 4.000 L52 | 185 
| 2.100 163 | 1-90 
1-61 710 2-00 | 3-00 
Mean ...... | 1:65 |: 1-59 
! ELO d S 
| 1-62 


Final mean index, 1-61. 


. 


In the case of thick sheet iron. Ring III., the agreement is 
not so good, the mean value of e being 1-75 and of 1+, 1:58. 
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The difference is, however, in the same direction as in I. and ÍI., 
E "s curves of £ and 1 +f are similar to those of Ring IV. in 
ig. 8, 
Thezonly case for which Ewing and Klaassen worked out 
the index e in detail was that of Ring IV., the successive loops ! 
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for which are given in Figs. 11 and 12, Plate 37, and the 
tabulated values of B and H, on pp. 1001, 1002, Joc. cut. 

The last case for which all the required figures are available 
is that of Ring V.. also of thin iron, which is similar to Ring IV. 


$7. Thus the mean of all the values of £ is 1:67, and of 
(1--8) 1-55. The final mean of these is 7-61, which agrees 
very closely with the Steinmetz index, and is a testimony to the 
accuracy of his original measur: ments 20 years ago. The mean 
index for each specimen differsso little from this that we are 
justified in saying that the explanation of Steinmetz's value 1s 
that the coercive force H. varies as B?9. It would probably be 
proportional to the square root of the maximum induction 
were it not that the straight part at low densities gives rise 
to a higher index. As previously mentioned in $1, the same 
index is found in rotating electric fields, and three would, 
therefore. appear to be an intimate and definite connection 
between the internal force holding polarised molecules together 
in chains and the maximum induction, electric or magnetic, 
reached during the cycle. Ewing has shown* that the coercive 
force—that is, the field required to overcome the internal 
attractions—is in the case of a simple chain of magnets equal 
to my 2/8(a —r?. where m is the strength of each pole, 2a the 
distance between the centres of the magnets, and 2r 
the effective length of the latter; in any case. H, is propor- 
tional to m. But the intensity of magnetisation | is equal to 
m . N, where N is the number of molecular magnets per unit 
area of cross-section of the iron, at right angles to the induc- 
tion, which are ranged up in line with the field B. so that we 
may write H.=4,1,, k, being a constant and |, here the 
intensitv of residual magnetisation at which, after reversing 
the current, the induction is unstable and changes sign. 

The relation between H, and |, the maximum intensity, 
is reproduced in Fig. 7. There are two chief parts to the 
eurves, a parabola at working intensities and a straight line. 
We may therefore write for mean inductions H =/,\/I, and, 
equating the values of H,, we have I, — 44/1. 

The Steinmetz index, as calculated in Tables I. to V. above, 
is based on the same data. Since | is the number of unit 
strength molecular magnets per unit area, ~I is the number 
per unit length in the iron, that is, the maximum number, I, 
say, which have been lined up to form a chain ] cm. length 
along the lines of force. Thus, 1,/l, is found to be constant, 
and a hvsteresis index of 1-5 ìs an expression of this simple 
fact. that the residual magnetism is proportional to the 
maximum number of molecular magnets which have been 
lined up to form a chain of 1 cm. length along a line of force 
during a cycle. 

The index is higher than 1-5 on account of the straight parts 
in the curve connecting H, and |, which occur at both verv 
low and high inductions. Since the energy dissipated per 
cycle W, -/ridl. which may be written 1x/H4dB, this can be 
calculated from the area A, so that W,=H.B,,/z. 

The actual energy lost per cycle approaches more nearlv 
to the mean of € and (1+/) than to either. There is, there- 
fore, little doubt that the true change of magnetic induction 
at working frequencies encloses a smaller area than the static 
loop, and is, in fact, a mean between the latter and the loop 
formed by identical rates of rise and fall. 

The loss can be found experimentally for any magnetic 
circuit by two measurements, one of B, by the maximum 
throw of a flux meter on reversing the magnetising current, 
the other of the value of H. slowly approached, which causes 
the reversal to take place, The product H. B, /z is the static 
loss per cubic centimetre per cycle in ergs. To agree with the 
observed working mean this should be reduced in the ratio 
B'v/8! for iron. The losses in any two specimens may 
be compared by adjusting the magnetising current to give the 
same maximum flux and measuring the coercive force only. 
For the same densitv the loss is proportional to th» coercive 
force, which may thus be of the first importance in hvsteresis 


measurement. 
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THE FORMATION OF DEPOSITS IN OIL-COOLED 
TRANSFORMERS.* 


BY 4. C. MICHIE, PH.D. 


Sumomary.—Vhe “sludging” of transformer oil is dealt with: various 
tests and theories are described. The conclusion arrived at is that it is 
an oxidation process. 


The object of the present Paper is to dea] with some of the chemica] 
changes which occur in transformer oils during use, and more par- 
ticulerly with the formation of the solid matter which deposits on the 
windings and other parts of transformers, a subject to which my 
attention was drawn several vears ago by the Newcastle Electric 
Supply Co. These deposits vary in appearance from pale yellow soft 
sludges to dark brown or black hard masses, and their presence 
materially affects the circulation of the oil end leads to overheating 
of the windings. 

Various theories have been offered to explain the formetion of 
these deposits. "They have been supposed to be due to the deposi- 
tion of solid pareftins from the oil, to the separation of suspended 
solid particles under the influence of electrical stresses, to the dis- 
integrating action of the oil on the varnishes and other meteriz!s used 
on the windings, and to the polymerization of the oil under the 
action of heat. Itis well known that electrical stresses may cause è 
separation from oils having solid matters in suspension, and it is true 
that most mineral oils carry a minute quantity of solid matter in 
colloidal solution, but it is rather difficult to imagine how the elec- 
trical stresses can affect a transformotion of the liquid oil into the 
solid sludge. Pairs of sheet-metal electrodes 4 in. by 13 in. were set 
a distance of 2} in. apart and placed in è series of glass tanks con- 
taining different qualities of transformer oils. A pressure of 20.000 
volts was maintained between each pair of electrodes for three weeks. 
hut not a trace of deposit separated out from any of the oils tested. 
It will be shown later that electrical discharges may have an influence 
on the formation of these deposits through the generation of ozonc. 
Some of the first samples of sludge examined gave. when ignited, an 
ash containing appreciable quantities of leed. The presence of this 
mete! seemed to confirm the view thet the deposits were derived from 
the ve mish of the windings, lesa oxide being largely used as a drier in 
the preparatior of boiled linseed oil. In some other szmp'es, where no 
lead wes found, traces of manganese were detected. Mangar ese 
oxelate is also used as a drier. The evidence of the lead was rather 
weakened some time later when some large masses of 2 transformer 
deposit of a specially refractory nature were examined. The material 
was’ unusually hard and dense, and on closer inspection proved to 
be the compound of red lead and glycerol largely used for cementing 
joints. Lead alloys are also used in. lining some transformers, end 
it will be shown later that minerzl oils under certain conditions are 
cepable of attacking and forming solid compounds with lezd. In 
only one instance has à deposit been obtained in which it could be 
definitely ascertained that it was entirely derived from the windings. 
In this case the freshly varnished windings had been immersed in the 
oil before proper drying and hardening had set in. The deposit in 
this case was quite different from what is usually obtained, and there 
was no difficult y in detecting the linseed oil used in the preperation of 
the varnish. Not only is it impossible to detect any quantity of 
varnish or other insulating compounds in the majority of deposits, 
but the quantit y of deposit is frequently far too great to be accounted 
for in this way, and deposits also occur in transformers in which the 
use of varnish is avoided. In most cases the deposits must be mainly 
derived from the transformer oil itself. 

It has been suggested that these deposits have been produced by 
the intluence of the heat of the transformer, but this was not con- 
firmed experimentally. Analyses of transformer deposits show th^t 
those contain a considerable proportion of oxygen, end as the original 
-oils are free from oxygen the only conclusion thet can be drawn is 
that the formation of these deposits is brought about by the oxidis- 
ing influence of the air on the transformer oils. In all likelihood 
there is à simultaneous polymerization of the oxidised molecules. A 
samp'e of the sludge taken from a transformer gave the following 
analvsis: Carbon 76-0, hydrogen 7:1. oxygen 16:9 per cent. In 
order to confirm the oxidation theory various samples of trans- 
formers oils were subjected to the action of 2 current of air at a 
temperature of 150°C. 

Different transformer oils when tested in this way by bubbling 
air through them gave strikingly different results. Generally the 
oils darkened in colour and increased in acidity, but whereas in some 
czes the oils remained clear and bright, in the majority of cases they 
became turbid from the formation of solid matter. In order to 


* Abstract of a Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers. 


determine the amount of solid m^tter which separated out, the oils 


were diluted with petroleum spirit and filtered. The solid residue after : 


freeing from oil by washing with petroleum spir.t was then weighed. 
In some cases no deposit was obtained, while in others it weighed as 
much as 2-5 per cent. of the weight of oil taken. These differences 
in the behaviour of different semples are not surprising in v ew of the 
different chemical characters of the oils, depending on the source of 
the crude oil. the method of distillation, and the degree of retinement. 
Deposits obtained by treating mineral oils with air closely resemble 
whot is obtained in transformers. A deposit obtained in this way 
geve the following figures on analysis : Carbon 74:27, hydrogen 6-62, 
oxygen 19-1] per cent. 

In both esses the deposits ere almost insoluble in petroleum spirit, 
but readily soluble in benzol. The melting or softening point varies 
from about 70 C. to about 220 C. for different deposits. 

It mey be objected that the test conditions ere not comparable 
with those in the actual transformers, in pertieular that & tempera- 
ture of 150 C. is too high,and thet the msximum tempereture ob- 
tained by the oil in transformers seldom exceeds 100 C. There is, 
however, evidence thet. elthough the mean temperature of the oil 
may not rise zbove 100 C., local overheating of the windings, some- 
times occurs, and certzinly judging from the boiled-up and carbon- 
ised appeerance of certein deposits taken from windings, è tem. 
perature very considerably over 100 C. must have been ztteined. 
Although è tempereture of 150°C. hes been chosen for those tests, 
on account of the greater rapidity of the oxidising action, the forma- 
tion of sludge no doubt tekes place at comperatively low tempera- 
tures if the period of exposure is prolonged, and there ere still 
other conditions in è trensformer which accelerete the formetion of 
sludge. ‘The presence of ozone in the sir of the trensformer greatly 
increases the rate of sludge formetion, end by using ozonised air à 
heavy deposit wes obtained. from en oil in è comperetively short 
time at 90 C, The rate of sludge formation is accelerated by the 
presence of certain metals, notably copper. In. every instance 
exemined copper was found to have 2 very pronounced influence in 
increasing the quantity of sludge which separates out in a given time. 
The greeter the surface of mete! exposed to the oil the greeter is the 
intluence on the rete of oxidation, Thus en oil which when treated 
with air in the absence of metals gave no sludge after 45 hours. 
gave 0-5 per cent. of sludge when the test wes repeated on another 
portion of the same oil containing copper foil of 4-5 sq. in. surfece, 
and 1-8 per cent. of sludge when 25 sq. in. of copper was used. The 
copper, which as a rule is only very slightly attacked, does not enter 
into the composition of the deposits, and here, as in many other 
oxidation processes, plays the part of a catalytic egent. In the cese 
of lead. the meta! generally shows signs of corrosion, and enters into 
the composition of the deposits. which are of a characteristic pèle- 
vellow colour. In one deposit 36 per cent. of lead was found. 

The quantity of sludge which separates out in the oxidation 
process is largely dependent on the degree of retinement of the oil. 
As a general rule the more an oil is refined the more stable it becomes 
towards ozidising agents, In the usual processes of refining mineral 
oils, these are either treated successively with concentrated sul- 
phuric acid end caustic soda or they are made to pass through filters 
containing fullers earth or similar material, or a combination of 
both methods may be emploved. In both processes the unsetu- 
rated and more readily oxidise ble portions of the oil become removed. 
Samples of oil were treated by both these processes and were found to 
give, under the «ir oxidation test, © verv much smaller quantity of 
sludge then before refinement. Thus an oil originally giving ] per 
cent. of deposit was found to give after treatment only 0-1 per cent. of 
deposit. 

Although severel trensformer oils are on the market, which when 
subjected to the oxidation test give no deposit after 45 hours, no oil 
has been met with which did not give rise to deposit after prolonged 
treatment. In one instance-an oil withstood the test for 150 hours 
without è deposit appearing. All oils oxidise in time, but it is only 
reasonable to expect that those which come out well on the oxidation 
test will also beheve well in the transformer. Apert from the 
question of the quality of the oil, the design of the transformer has 
to be considered, and in this connection. if the formation of deposits 
is to be avoided or minimised, the following conditions should be 
“voided: (1) Over-heating. (2) undue access of 2ir to the oil, 
(3) conditions likely to give rise to the formation of ozone. (4) con- 
tact of the oil with clean surfzces of copper, iron and lead. 


DISCUSSION. 

Mr. P. V. HUNTER said that the Paper was of great interest to those 
connected with the distribution of power, and he thought that this was 
the first time that the matter has been dealt with in a comprehensive 
manner. The question of sludging was a costly matter. He did not, 
however, look upon Dr. Michie's Paper as the last word on the subject. as 


* he was confident that further developments would take place, &5 for 
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ithe four requirements stated for an indeal cooling medium for trans- 
formers, oil fulfilled the first only. It did not meet the others because 
it was inflammable, had viscosity, and was not stable, but at present 
‘there was nothing else that could be used. As the total amount of heat 
‘generated in a transformer did not increase with sludging it was very 
difficult to determine whether or not a transformer was sludging, unless 
one lifted it out of its case. The Newcastle-on-Tyne Electric Supply Co. 
'had been very much troubled with sludging for a number of years, and, 
in fact, they were the only people who complained seriously. The ex- 
planation probably was, however, that they ran their transformers at 
considerably greater loads than other people did, and as they used 
-designs which gave the maximum output for the minimum weight of 
material it was, of course, necessary to use a number of ducts and the 
-sludging-up of these led to trouble. He asked the author if he had any 
information regarding the influence of cotton covering on the copper 
connections under the oil, as he had come across the case of a large low- 
tension transformer which gave a considerable amount of difficulty, due 
to sludging, and he could only put this down to the presence of a large 
amount of bare copper. 

Mr. L. R. MonsHEAaD said that in the earlier days sludging was con- 
‘sidered to be an electrical phenomenon, and also to be due to the working- 
-out of the material used in insulating. He asked if the flash-point of an 
oil which had sludged and then been filtered would be reduced, and also 
‘if sludging oil would continue to sludge after it had been filtered. 

Mr. J. SCHUIL uec that the acid and alkali used in the puri- 
fication of oil probably had some influence on the action of the oil on 
‘copper surfaces in oil switches, although he had found that analysis 
‘showed extremely small amounts of either acid or alkali. He had ex- 
perienced trouble in oil switches, in which sulphur was used to fix some 
of tbe parte, due to small pieces of the fixing material dropping into the 
-oil and being dissolved. - He agreed that there was no electrical action on 
clean oil, but he thought that there must be some electrical action in oil 
which had already sludged, as one could see the particles of sludge moving 
about in the oil when the transformer was carrying high-tension current. 

Mr. G. Stonry said that the Paper explained to him the reason for 
the black deposita sometimes found in turbine bearings. "These deposits 
were penerany absent if the temperature of the bearings was kept low 
-enougb, but it was allowed to run up to, say, 160°F. large deposits were 
liable to take place. His experience had been that the American oils 
left no deposits, while the Russian oils were liable'to give a deposit. He 
had some deposite on turbine bearings which were as hard as coke. 
Another thing he had noticed in connection with turbine bearings was 
that the oil had a considerable action on the zinc alloys, but not on the 
‘copper tinned alloys used in the construction of the bearings. The 
Paper seemed to show that it was possible to get oils which would not 
give a deposit. | 

Mr. C. VERNIER asked if the action of aluminium in oil had been tested, 
his reason for doing so being that in the course of time aluminium might 
‘come to be used on transformer windings, and it would be as well to 
know what to expect.  . 

Mr. W. C. MOUNTAIN said that sludgingseemed to be largely a matter 
of price one paid for the oil, and he had noticed that the highly refined oils 
did not sludge to any extent, but a higher price had to be paid for these. 
He also thought that the difficulty could be got over to a considerable 
«xtent if transformers were rated within more reasonable limits. 

Dr. A. C. Micuig, in reply, said that Mr. Hunter had answered his own 
question, and it seemed to be an undoubted fact that covering con- 
ductors under oil reduced the liability of sludging. With regard to the 
reduction of the flash point, he did not think that this would take place 
after filtering, at least not to any great extent, but, on the other hand, 
after continuous use, especially if overheating was taking place in the 
transformer, the flash point of the oil would be considerably reduced. He 
had recently tested some samples of oil which had been considerably 
overheated, and the original flash point of 180°C. had been reduced to 
40°C., and he thought that this explained many causes of explosions in 
switches and transformers. As a rule filtered oil was liable to form 
further quantities of sludge. With regard to the question of using coke 
breeze the cleaning action of this on oil was well known, and, as a matter 
of fact, crude oil was filtered through animal charcoal to take out the 
colouring matter and other impurities liable to cause sludging. Coming 
to the question of moisture in cil, under ordinary circumstances, this was 
20 small that it could only be detected by electrical means and was 
something of the order of 0-003 per cent. Hot oil would dissolve more 
than this, but as soon asit cooled the water would separateout in globules. 
He had not experimented with aluminium under oil, but would probably 
do so some day, and the resuits would be of considerable interest. 


THE GOLDSCHMIDT HIGH-POWER WIRELESS 
STATION AT HANOVER. 


Among the systems of radio-telegraphy which received 
favourable mention by the Technical Committee on Wireless 
Telegraphy was that of the Anglo-French Wireless Co. This 
company. who employ a method depending upon the use of the 
Goldschmidt high-frequency alternator,* has for a long while 
been. working in this country at Slough, and their affiliated 


bd 


* THE. ELECTRICIAN, Vol. LXVI., p. 744, February 17, 1911; Vol. 
LXIX., p. 615, July 19, 1912. 


companies have now in course of erection at Neustadt, near 
Hanover, Germany, a high-power station whose equipment 
contains many details of interest to those connected with 
radio-telegraphy. | 

As our readers are aware, alternating currents of extremely 
high frequency (30,000 periods per second and upwards) are 
employed in wireless telegraphy. and for some time difficulty 
was experienced in obtaining power at such a frequency in 
sufficient quantities for telegraphic and more especially for 
telephonic purposes. These difficulties were overcome by Dr. 
R. Goldschmidt some time ago in his high-frequency alter- 
nator, by means of which power at the desired frequency can 
be supplied direct to the antenna. We understand that 
there 1s no limit to the amount of power that can be obtained 
in this way, though up to the present the machine has been 
made in relatively small sizes. 

At the Hanover station the generating plant consists of a 
500 H.P. Wolf locomobile of the standard type. This engine 
drives two dynamos of 150 kw. each by belt and the armatures 
of these machines are directly connected (see Fig. 1) with the 
motor of the high-frequency alternator. This machine con- 
sists of a stator and rotor, each of which carries a winding 
forming 384 poles. If, for instance, the machine runs at a 
speed of 3,130 revs. per min., and the stator winding is excited" 
by continuous-current, alternating current will be produced 
in the rotor with a frequency of 10,000 cycles per second. The 
stator is excited from the continuous-current dynamo A (or 
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battery). This exciter is protected by a block choking coil B 
from the effects of the alternating voltage produced in the 
stator of the Goldschmidt machine, the choking coil at the 
same time preventing the alternating energy in the antenna 
from passing to earth through the exciter. 

The alternating current of 10,000 cycles produced in the 
rotor by mechanical rotation in the constant magnetic field of 
the stator passes, as shown, through a circuit consisting of an 
inductance coil and a condenser C, which is connected across 
the slip-rings SS of the rotor winding. This inductance and 
condenser are tuned so that the whole rotor circuit is in reson- 
ance for 10,000 cycles, thereby minimising the continuous 
exciting current in the stator necessary for producing a certain 
current in the rotor. Owing to the reaction of the rotor 
winding carrying 10,000 cycles on the stator, a frequency of 
20,000 cycles is produced in the stator. The stator winding 
is tuned for this frequency of 20,000 cycles by the combination 
of an inductance coil and condenser D, so that the 20,000 cycles 
have a well-tuned path to flow in. These 20,000 cycles in the 
stator react again on the rotor and produce here a frequency 
of 30,000 cycles, the rotor winding being tuned to this fre- 
quer.cy by the condenser E. ] 

Naturally, in selecting the combination of the inductance 
coil and condensers C for the tuning to. 10,000-cycles, as well 
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as for the selection of the condenser E, account must be taken | 
of the two tuning circuits in parallel affecting one another, but ` 
by careful correction and with a little practice the tuning of . 
the rotor circuit for both 10,000 and 30,000 cycles can be | 
carried out very exactly. When once the condensers and. 
inductance coils have been chosen they form practically an 
inherent part of the machine, and need never be altered except 
if it is desired to alter the frequency of the machine. In such 
a case, the alteration in the frequency of a machine tuned as 
above is a very simple matter; a different speed is selected 
and only the condensers have to be changed in inverse pro- 
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Fic. 2.—ViEW OF THE TOWER AT THE HANOVER STATION. 


portion to the square of the new frequency. Through the 
reaction of the current (at 30,000 cycles) in the rotor, 40,000 
cycles are produced on the stator terminals, which are con- 
nected to earth and to the antenna as shown in the diagram. 
The machine is operated by the key F in the exciting circuit, 
which, besides exciting the alternator and so supplying power 
to the antenna circuit, controls the speed of the machine 
through a relaying device in the following way: As will be 
noticed from the diagram, the field of the generator is separ- 
ately excited and runs at a constant pre-determined speed. 
The field of the driving motor is also supplied from the mains 
and contains a resistance which can be cut in or out as the 
switch X is opened or closed, ?.e., when energy is being supplied 
to the antenna. The effect of this 1s that the motor tends to 
speed up a sufficient amount to counteract the tendency of the 


generator speed to drop owing to the increased output. The | 


result is that the speed of the Goldschmidt generator remains 
- constant at 3,100 revs. per min. 

Transmission is effected by means of a high-speed Wheat- 
stone transmitter which operates the exciting current. The 
power absorbed in the exciting circuit is about 8 kw., 
while that available in the antenna is 160 kw. with a current 
of 200 amperes. For receiving purposes Dr. Goldschmidt has 
designed an apparatus which he terms the “ tone-wheel.” 
This is a rectifying device making it unnecessary to use crystal 
detector or apparatus of that kind. This “ tone-wheel ” gives 
a beat frequency with the incoming waves so that the then 
frequency is reduced from 40,000 to 500 and gives a note which 
is audible in the ordinary acoustic telephone. 

The tower which we show in Fig. 2 possess some interesting 


constructional details. As at present shown it is 210 metres 
(693 ft.) high, but will eventually be carried to a height of 250 
metres (825 ft.). There is a ball and socket joint at the bottom 
of the tower which is insulated with glass, and 150 metres (495ft.) 
up there is another similar joint. The guy ropes, which arc of 
straight, i.e., unstranded, wire, are insulated, as can be seen'at 
various points in their length. These antenna wires are attached 
at their lower end over pulleys to concrete blocks which are 
free to move up and down, so that stresses on the tower from 
wind pressure are limited. The antenna itself is made" of 
phosphor-bronze 1 cm. in diameter. B 


We understand that very successful experiments have already 
been made with the plant at this station, which will be finally 
completed within two months. 


PRICES CHARGED FOR ELECTRIC POWER.* 


BY S. SIMPSON. 


The electric supply authorities may be considered the main trade 
arteries of the electrical manufacturing industry, and the success 
of the one is ultimately bound up with the success of the other, the 
manufacturing section being largely dependent on the supply section 
to open up new avenues of trade. In order that this success be 
attained to the credit of all engaged in the work, the commercial 
basis should be stable. The position of an undertaking from the 
commercial standpoint is gauged by the balance available after 
meeting all debts and liabilities in respect of capital expenditure. 
working expenses and depreciation. A review of the returns. of 
many electrical supply undertakings throughout the country would 
indicate that in comparison with most industries an adequate end 
true profit on capital invested is not being made. 

Whether the working capital be obtained in the form of a loan, 
to be repaid with interest within a fixed number of years, or from the 
issue of debenture stock, mortgages, preference and ordinary shares. 
and when the time errives that the plant, mains, buildings and 
apparatus require renewal, or have ceased to have an economical 
productive value, then the loan covering this amount or the capital 
originally expended should have been redeemed, and interest on 
outstanding money paid annually out of the receipts from the under- 
taking. In other words, loan repayment, and payment or insurance 
against depreciation, may be considered as identical, since they affect 
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the same end—.e., the return of capital advanced intact after having | of present avera ge results. 
paid upon same due interest. Of the loan repayment and depre- 
ciation periods, whichever he the shorter period, this liability should 
be met by an annual charge on the undertaking before any true 
profits can be taken out of the business. 


The following five factors enter into the determination of any rule 
for arriving at the deterioration which has taken place in en under- 
taking: The estimated tenure of life, regard being had to the func- 
tions and the conditions under which they are performed. including 
also the personal equation of care and attention bestowed. The 
extent and value of the renovation or restoration made from time 
to time. The present earning power relatively and comparatively 
to other plant, &c., used for x similar purpose—i.e., obsolescence or 


ic The amortisation of the capital account 
on à 15-year basis to bear 34 per cent. interest on outstanding prin- 
cipal is, therefore, taken as an annual charge per £100 of cap.tal 
expended of £8. 14s, This figure covers depreciation and minimum 
interest. To this amount must therefore be added working expen ses, 
including cost of fuel, oil, waste, water and stor 


| es, Wages, repairs ond 
maintenance, rents, rates and taxes, management, salaries, office, 


legal and insurance expenses, and set against revenue account before 
contingencies and true profit can be arrived at. On this basis the 
summarised results are most unsatisfactory. However, since a few 
undertakings show a substantial profit, the soundness of the basis 


taken ix. I think, confirmed. The summaries are given below for 
comparison :— 


the competition of improved production methods. The change in | ——— — —— —————— l 
market values of the several items constituting the property. The | - n | Class I | Class 1I. 
residual value either as scrap or an implement which, though possibly Years working... E c ce a 
applicable to other uses, is no longer fit for its original purpose. Of Number of undertakings 2| l 33 
these, the chief consideration to this industry appears to be obso- Total plant Capacity oo, 261,000 kw. 128,500 kw. 
lescence, for unless adequate provision is made a time must arrive | Total capital expended ,............ £123 millions. £53 millions. 
when, owing to some of the plant, mains and apparatus having | Total capital cost per kw. ......... £48.75. £42. 
become wholly obsolete, an amount will have to be debited to profit | Revenue per annum SF gea one ia £1:86 millions. £0-87 million. 
and loss account, which should in strictness have been borne by | Per cent. revenue to capita] ...... 14-69, 16°, 
previous years. The improvement producing this obsolescence "s dd d e a 325 ra iue 199 m lous 
might be a very serious competitor to present methods, but would Load factor (based an Bae VATO llt 
not itself carry a sufficient profit margin to cover the dead weight | demand) mum 11-55 to 25-1695 ! 13-9 to 29-40; 
of interest on capital expended on the superseded plant, &c. This Standing charge per unit sold dE id 
obsolescence would run right through the undertaking to the land (covering repayment of Capital : 
and buildings, since each is adapted to meet the original needs of the in 15 vears at 34% interest) ... 0-823d, | 0-663d. 
other. In short, there is the certainty of deterioration, and always | Works costs per unit sold ......... 0-617. i 0-665d. 
the risk of obsolescence, even though kept in good repair. The | Total net production. costs pei | 5 
estimate of the period of useful life, therefore, can only after all A unit sold. ......... n UE 1-444. | BE 
be an estimate. It a that very seldom does plant. &c., wear | 5,018 price obtained ..........., POTE i PER 

e ppears : Cry ‘om does P , : Present loss DEF AUT recess i 0-065d. 0-098d. 
out or become obsolete in the way anticipated. Since the depre- Present loss per annum C7 £88.00), £69.000. 
ciation rate must be considered purely as an estimate, the view that Loss as per cent. of revenue ......... - 47596 8-0525 


residual value: be regarded as an asset at the end of the life period 
appears to be more reasonable than a prior valuation which in itself 
could only be an approximation liable to large error. 


The alternative commercial methods of dealing with depreciation 
include the vearly provision of a fixed sum ; a fixed percentage on 
the original value; a fixed percentage on the diminished value; 
8 sum to cover repairs, renewals and depreciation. Whatever rule 
is determined upon, it is important that it should be consistently 
adhered to over a term of years in order to avoid the accounts of par- 
ticular years being treated abnormally. The principle of an annua] 
average charge appears on many grounds to be commendable; but 
if applied to an account which includes such dissimilar factors gs 
depreciation, renewals and repairs, the ratio of the fixed amount 
applicable to depreciation will vary with the vearlv increase or 
decrease in the amount actually spent on repairs and renewals. 
This is most frequently obviated by keeping a depreciation fund and 
à renewals fund separately. The cost of repairs and renewals will 
naturally be lighter in the earlier than in the later years, so that in 
these ycars a credit would be arising on the account owing to the 
cost not amounting to the fixed sum charged. "The method in which 
fixed percentage is taken annually out of receipts to write off the 
original outlay within a fixed period, paving at the same time interest 
on the outstanding amount, appears to be the soundest method ; 


e as 


A consideration of these results indicate that an increase in price is 
necessary to bring about financial stability. The question is: Can 
this increased price be obtained ? 

The tariffs as set out below would appear to meet the respective 

cases and to form the basis of a scale of charges which would meet the 
capita! and working costs involved. It should be mentioned that 
these charges are based upon a 24-hour unrestricted serviee. In 
order not to complicate the matter for present considerations the 
questions of contingencies and profit are eliminated. The standing 
charge is based on total plant installed, and the working cost on the 
external load factor or usege of the running plant. In Class I. 
30 per cent. of installed plant is kept for stand-by purposes. In 
Class IT. 25 per cent. of installed plant is kept for stand-by purposes. 
Apparently the difference can be accounted for from the fact that 
the older undertakings have a certain amount of plant which is 
inefficient, but which has not vet been written off. In so basing the 
standing charge, the consumer also pays for 25 per cent. or 30 per 
cent., as the case may be, for stand-by plant. and this entitles him to 
“reliability.” In grading, the works cost at the different load 
factors, the following scale has been taken :— 

An improvement of— 

L.F. from 5°, to 109, reducing works costs at 5°! L.F., by 239% 


9 
repairs and renewals ag necessary being made a separate charge og Bees to 20°, j » 109, n} 249, 
. i ; E i 0: yo 9()0: NU 
to revenue accounts, Taking a survey of the past 15 years or more, » 0€ a? to ae i P " 2 Y 
It would appear that an average depreciation or writing-off of the noon 40% to 80%, i ? © o» jo 


capital account within 15 years should be allowed for. The con- 
tention is that loca] authorities should treat depreciation exactly 
as en ordinary business undertaking must treat it; hut a wide 
merence exists between a loca] authority obtaining its capital on 
the security of the rates and a private undertaking obtaining its 
money on a limited security ; so that whereas 34 per cent. would 
* considered reasonable interest rate in the former case, 5 per cent.. 
or more, would be expected in the latter case. For the purpose of 


um present argument, the first caso only, that of local authorities, is 
en. 


This scale is stated as a type, but should, of course, be ascertained 
for each individual system. In Class A the total capital cost per 
kilowatt —£48-75. This written off in 15 years at 34 per cent. in- 
terest =£4-27 as a standing charge per annum per kilowatt of plant 
in commission—i.e., £6-05 as a standing charge per kilowatt of plant 
installed. The average works costs=0-617d. per unit sold, and 
assuming this on 20 per cent. load factor of station plant based on 
maximum demand which happens to be an average for these cases. 
We then have: Standing charge £6-05 per kilowatt of maximum 
demand + works costs per unit sold, based on load factor of use of 
supplv, or :— : 

For 20°, L.F. supply use a charge 
(0) 


99 1 o ?* 99 


An analysis is made in the Paper on this basis of the published re- 
turns for the year ending March, 1912. This is divided into two 
classes, the first covering 2I local authorities of more than 15 years’ 
Working, each with 2,000 kw. of plant or more and with total capital 


‘823 +0-617 = 1-44d. per unit. 
646 +0-812 —2-458d. 5 


ü d dod 
oco 


à 99 ee 99 9 :202 + 1-055 =4-347d. 99 
dn per kilowatt of plant, £60 or less; the second covering 33 » 409, » » 1165--0-447 —0-86351. » 
ocal authorities of 15 years’ or less working, each with 2,000 k.w. or » 80% » » 208 +0:344=0:552d. ,, 


"Pig of plant, and with total capital costs per kilowatt of plant, 


In Class B the total capital cost per kilowatt=£48-75. This 
Or less. The above distinctions were adopted, to note what 


written off in 15 years at 3} per cent. interest =£3-65 as standing 
charge per annum per kilowatt of plant in commission —i.e., £4-85 as 
standing charge per kilowatt of plant installed. The average works 
Costs — 0-665d. per unit sold, and assuming this on 20 per cent. load 
factor of station plant, based on maximum demand, which appears 


Proin Prevent excessive capital expenditure, and the possibility 
Sher works costs on smaller plant interfering with a correct idea 
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to be an averege for these cases, we then have: Standing charge | 


£4-85 per kilowatt of maximum demand + works costs per unit sold, 
based on load feetor of use of supply, or :— 


0-663 --0-665  L-328d. per unit. 


4 109, : S - 1-326 —O-845 2d07dd. vn 
» 59$ $ : = $4552 4 P135 3787d. n 
S 409, 4 : —0-3315--0-482.— O-NI3Ad.. n 
» 809, » 2 —0-.166 4-0-37 - U-536d. n, 


It would appear that the difference in the two cases between the 
standing charges and working costs is accounted for by the fact that 
the capital cost per kilowatt on the older undertakings is higher, and 
owing to the larger outputs the working costs are lower. The effect 
of this is particularly noticeab!e when comparing the two tariffs for 
equal load factors. It is quite apparent from these tariffs that pre- 
sent prices charged for supply at load factors up to 10 per cent. are, 
generally speaking, remunerative, and that the losses are made on 
the supply at higher load factors, in other words on the industrial 
power supply. One thing is certain, unless the charge be based on 
these lines all round equity is not obtained, and the tariff on these 
lines appears to be the only basis on which cap tal expenditure is 
ju;. Sed. 

It will not be out of place here to discuss some important factors 
affecting our actus] accounts to this class of potential user. It is 
suggested that accounts should be subject to revision, sev annually, 
with regard to the following points effecting the tariff. These factors 
each affect the standing charges paid, but cannot possibly. be de- 
cided upon with equity until the end of the revision period. since they 
are dependent upon results. Tne first is diversity, which is taken 
xe Actual maximum demend on supply plant 


ge This factor affects 
Sum of consumers maximum demands 


the proportional standing charge paid by each consumer, and varies 

from time to time, owing to the multiplicity of industries served being 

greater, the greater the variety of industries served. The revision 

of the standing charges already paid would, therefore, be dealt with 

as follows :— 

Correct load factor for basis __ Load factor of supply usage cho 
of standing chargre Diversity factor — — i 


The objection often met with when soliciting business is that short 
calls upon the plant have to be paid for when publie supply is taken, 
whereas, with a private plant only fuel charges and a little extra 
labour are required, an overload capacity being usually provided for 
consistent with efticiency. This objection would appear reasonable 
inasmuch as plant specifications usually call for an overload capa- 
city. To meet this objection discrimination would, however, be 
necessary in view of the Monday morning loads and periodical load 
swings met with in certain trades. — [t is a debatable point whether 
maximum demand should be taken over short periods of, sav. 15 or 
30 minutes, or over longer periods, say, up to 2 hours. [t is open to 
discussion as to whether the maximum demand charge shall be made 
(a) upon a calendar monthly basis, (b) upon a yearly basis, (c) upon a 
yearly average struck, and also as to whether if the method (a) be 
adopted a charge per kilowatt additional to that under (b) shall 
be made for this privilege. If advantage be taken under (c), pro- 
vision should be made to cover a normal use of the supply throughout 
the period. 

On alternating-current svstems, it is usual to put down plant and 
mains for working full-load power factor of 0-80, and the standing 
charge at the outset would be based on such capital expenditure. 
There is always a tendency on the part of consumers to instal 
motors of a larger capacity than is necessary, resulting in greatly 
reduced working power factor. The installation of à number of 
small motors produces a similar result. The present tendency of the 
manufacturer, the consumer or his adviser, is to ignore the impor- 
tance of this effect upon the economical use of plant and mains as a 
kilowatt demand or flat-rate system is usually adopted. The effect 
of low power factor load is to choke the revenue-bearing property of 
the capital outlay. In order that the importance of this fact may be 
brought to the notice of the consumer it 1s necessary that he should 
contribute his proportion of the extra charges involved. The 
following approximate scale is a suggestion to meet this point, 
having as à basis 0-8 power factor lagging :— 


Unity power factor rebate on standing charge = 20% 


0-95 T » lagging z n = 169) 
E — .290 
0-90 , » 9 » 99 mo ‘0 
0-85 *» gs DE » » e 6* o 
8 No change. 
0 » ? . f mae 
0-75 s » increase standing charge by 17:595 
Nem 
0-70 99 LE 99 » 36-5 K 
n. ^ 
0-65 ^ » » 50 jet. 
0-60 » LE » ” 784 o? 
0-55 9” » ” ” Hea 
0-50 » LE 99 » 31:0 o 


So eee te eee ee a 


- 


This scale is based on the point of view that below 0-8 power 
factor in proportion to the excess wattless lagging current a consumer 
calls for above which normal provision has been made, he must 
pay his share of extra capital involved. This low working power 
factor is à nuisance, and in addition costs money to correct for. 


On the other hand, above 0-8 power factor, a percentage rebate is 
made equal to 


100— e of load referred to 0-8 P.F.—actual K.V. 5 


— — — 


— K.V.A. referred to 0-8 PF. 

from the consideration that such a consumer will help to correct for 
another, but the value to the supply authority can only be measured 
by the reduction in actual kilovolt-amperes for any particular kilo- 
watt load. The consumers’ averagedpower factor which is what is 
required, would be given by the ratio of the two watt-hour meters in 
the case of a three-phase three-wire supply, or from a watt-hour 
meter in any one of the three lines checked against an ampere-hour 
meter in the same line in the case of a three-phase four-wire supply. 

The consumers’ power factors have also a diversity which in carry- 
ing this point to conclusion could with justification be also taken 
into account. A minimum payment equivalent to half the esti- 
mated totel revenue should be enforced in order that the tariff shall 
be equitable. Not only is it necessary to cover the standing charges 
of the plant but the establishment charges have to be met whether 
units be teken or not. 

Judging from the apparent consideration given to the efficiency of 
working capital by many in the supp!y industry this point does not 
appear to have had the proper consideration and use as a very real 
argument, that it might heve had. The manufacturer will depre- 
ciate his power plant at, sav, 10 per cent. for 14 years and expects 
Ə per cent. interest on outstanding amounts. On his business he 
will normally expect, say, 10 per cent. and 10 per cent. per annum 
of his capital to cover depreciation and interest on capital outlay, 
contingencies and profit, Some businesses are, of course, realising 
more than this and some less, but this is a mean rate. If we allow 
2 per cent. for contingencies, this leaves 7 per cent. to true profit 
account, assuming depreciation and interest at 5 per cent. over 14 
years to bo 10 per cent. total. We thus see that whereas £100 
if put into the power plant vields 5 per cent. interest, if put into the 
business instead, for productive plent it vields 5 per cent. and 7 per 
cent. Now on a business proposed with private plant costing, say. 
£30,000 altogether, of which £10,000 is the cost of own power plant 
complete, £5,000 could be saved. as is frequently the case when supply 
is purchased. What extra profit does the £5,000 bring in which is 
thereby saved and put into the business for productive plant ? The 
machinery and turnover are increased by not less than 5,000/20,000, 
or 25 per cent., against which only the proportion of extrà wages and 
extra power cost can be debited since the interest and depreciation 
amount of 10 per cent. has already been covered. The net profit 
per annum is therefore increased by 


25 per cent. x 7 per cent. x £30,000 +10 per cent. x £5,000 = £525 
+ £500 = £1,025 per annum. 

In other words such a consumer, and he is a type, obtains a per- 
petual loan free of interest and without security from the supply 
authority when the supply is given at annual costs competitive with 
his own costs without any reference to what its net production cost 
to the supply undertaking may be. In this case we have assumed 
that power supply was given at a competitive figure. If the private 
plant total costs were £1,350 per annum on a running plant load 
factor of 90 to 95 per cent., by how much can the supply authonty 
raise the price, and thereby obtain a working profit themselves, and 
vet justify the increase to the user? The inherent advantages of 
the electric drive are becoming more and more realised, and it is UP 
to the supply undertakings to insist on them when negotiating busi- 
ness. An effort to put money value on these advantages which 
have in the past been generalised should now be made. A definite 
statement carries with it that conviction which a generalisation does 
not. In general, where a consumers’ own plant load factor 1s hi 
the turnover on capital is high, and there is, therefore, the important 
feature—e.g., a better return on an increase of productive capital 
(free of all interest and depreciation charges). The present net pro- 
ductive costs of many supply authorities does not allow for competi- 
tive annual running costs to be given. The issue is wider and rests 
on profit and loss account. Where a consumers’ own plant l 
factor is low the turnover on capital may be lower and the net extra 
profit due to the saving on plant going into productive machine 
may not be so great, but it generally happens that competitive p 
running costs can be offered, and in any case the profit and loss 
account will reveal the total net gain to the consumer. caii 

In conclusion, it appears that so far as regards examples taken = 
the supply industry to obtain 15 per cent. of capital outlay > : 
terest and depreciation, say, at 8-7 per cent. + contingencies 4 pe 
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«cent. +net true profit, 4-3 per cent., the present revenue which T 
making a loss approximately 0-85 per cent. of capital, will require 
increasing by something like 45 per cent. of the present value on the 
present load connections—i.e., revenue should be 23-5 per cent. of 
capital with works costa 34-5 per cent. of revenue. This is the task 
ahead of the commercial electric supply engineer. 


a—— 
PHYSICAL SOCIETY. 


At the meeting of th's Society held on April 25, 1913, at the 
Imperial College of Science, Prof. C. H. Lees. F.R.S., vice-president, 
in the chair, a Paper on 


“A Graphical Method ef Optical Imagery,” 
was read by Mr. W. R. BOWER. 

The Paper contains a development of optical imagery based on 
elementary geometry, including limiting positions, but excluding 
cross-ratios, centres of perspective, &c. The method adopted is 
useful for teaching the properties of optical systems to those who are 
not essentially students of pure mathematics. and can be very satisfac- 
torily used by those capable of draughtsmanship with mathematical] 
instruments. The principle of the method is as follows: The vertex 
(object) of a small incident pencil of rays is considered to move along 
& line parallel to the principal axis of the opticalsystem. This line is 
also regarded as the incident portion of a fixed ray. Then the direc- 
tions of the ray after reflection or refraction at the several surfaces 
donot alter as the position of the oh ject changes. They are therefore 
the fixed loci of the images or vertices of the reflected and refracted 
pencils. Then the successive positions of the image resulting from a 
progressive movement. of the object are obtained. Also the con- 
structions are such that in the case of a thick lens the importance of 
the cardinal points and planes is demonstrated. 

First, considering refraction at a spherical surface and assuming 
that u is the relative velocity of light in the two media, a construc- 
tion for the refracted portion of any incident ray is obtained from the 
wave principle; then the sine law of refraction and the position of the 
aplanatie pair of points are deduced. When the incidence is normal 
it is convenient in drawing to increase largely the scale of length 
perpendicular to the principal axis in comparison with that along 
the principal axis, A distorted figure is obtained, but the relative 
lengths of lines perpendicular to the axis or of lines parallel to the 
axis will be maintained. The principal foci for normal incidence on 

à singie spherical refracting surface are obtained, and then the 
usual algebraical expressions are deduced from the figure» A con- 
venient construction for finding the principal foci and 
pair of points when u &nd r are given is then shown. 

For a thick lens it is most convenient to assume that the two 
surfaces separate threo different media. After obtaining the re- 
fracted portions of a ray—called the second fixed ray—incident 
parallel to the Principal axis of the System, the positions of the 
cardinal and nodal points and planes are indicated and their more 
Important properties deduced. A convenient construction is 
shown for finding the cardinal and nodal points, when r,, r,, u, p’ are 
given. At the same time the course of the first fixed ray is deter- 
mined. The first fixed ray is defined as the ray which emerges from 
the system in the same line as the incident portion of the second 
fixed ray obtained above. There is also a visualisation of the Gauss 
and Abbe definitions of focal length. The usual algebraic relations 
are deduced. After a discussion of 


and angular—it is shown that when the six cardinal points of one 
Optical svstem are combined with those of another a resulting set 
of IX cardinal points is obtained, and thus a composition of the 
Cardinal points of Various optical systems may be effected. Re- 
turning to refraction at a single spherical surface the cases of 
meridian and Stgittal rays are separately considered. For the 
"n of Cornu's junction point is obtained in a simple 
: Finally, the usual algebraic relationships are deduced and 
è graphic construction for points on a caustic is given. 
tema aN stated Pane understood the present Paper to be a 
meni esas 18 out of the method explained at the commence. 


i Per. He would like to know what the author's experience 
n pu the method bad been. 
r. 


TNR : "CCLES remarked that tho Paper was essentially an educa- 
PN m t led to no new or novel resulta, but It did, so to speak, drive 
think th rough the subject and give new points of view, He did not 
: Pa would be very successful in teaching beginners unless as 
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a need for methods which visualised things more 


sidered there was 
definitely. 


A Paper on 


“The Spectroscopic Resolution of an Arbitrary Function ” 

was read by Dr. C. y. Burton, ' 

An ordinary grating has periodic rulin gs, and a 
by means of it is characteristic of the radiation entering the spectro- 
scope-slit. But if the radiation is homogeneous, while the distribu- 
tion of the rulings is arbitrary, we obtain a spectrum characteristic of 
the grating. It is thus found to be theoreticely possible to resolve 
Spectroscopically a given arbitrary function $c) into its harmonie 
constituents, The “ permezbility " of a photographie negative at 
anv point being defined as the square root of the reciprocal of the 
" density," the first step is to make an * equivalent grating." This 
is à plate whose permeability (variab!e in one dimension only) has at 
anv point w the value A+B p(x), where A and B are constants. 
When this (transmission) grating tekes its place in a spectroscope 
whose slit is fed with hom geneous light, the spectrum of the function 
(£) can be seen or photographed. "uitably interpreted, it gives ns 
the periodogram of g(x). A device is described which it is hoped 
may prove useful for determining the phases of the various harmonie 
constituents. The theory of the Proposed method of resolving 
functions is discussed, and is as complete as that of ordinary 
spectroscopy, while in one respect it is more simple ; for, since the 
light enter.ng the spectroscope-slit is entirely of one wave-length, 
the comparison of intensities of spectral lines (whether visually or 
photographically) is facilitated. Some preliminary practical tests 
are now being made. 

Lord RAYLEIGH communicated the following remarks: In connection 
with Dr. Burton's interesting Paper 1 should like to draw attention to 
somewhat similar suggestions that I made in 1903 ( Phil. Mag.." Vis 
p.238). It is to be wished that one or other of these optical methods 


should be applied to some practical problem of the analysis of an irregular 
curve, 


The CHAIRMAN remarked that those w 
of getting out a periodogram would appreciate any mechanical means of 
doing this. He understood that Dr. Burton considered Lord Rayleigh’s 
method was better than his Own. 

The AUTHOR stated that he thought that Rayleigh’s method had yreat 
advantages. In reply to Dr. A. Russell, he also stated that the phase of the 
harmonic components could he determined, but with an ambiguity of 
half a period. This ambiguity could be removed by a rough integration 
over a portion of the curve, 

Mr. J. E. Sears asked if all the periods given by this method of 
were multiples of a fundamental as in the cases of the ordinary 
analysis, 

The AUTHOR stated that the present method gave the periodogram of a 
function as it was given by Fourier’s double integral theorem. Jn reply 
to a further question from the same speaker, he stated that, in analvsing 
a column of numerical values, the method would give all the detail that 
was actuallv involved in the figures themselves, 

Mr. A. EAGLE (communicated remarks) thought it ought to be clearly 
pointed out that if it was desired to analyse a function extending over a 
limited range into the ordinary Fourier Series, it would be necessary to 
repeat this function end to énd a very large number of times in tho 
grating. If it was only inserted once in the grating we should get the 
Fourier Integral analvsis of a function, equal to the given function within 
the given limits, but zero everywhere outside these limits, which was 
quite a ditferent thing. For any periodic function stretching from — o 
to +2, it was easily scen that Fourier’s Integral broke down into a 
Fourier's Series. Obviously, in this case, the periodogram must vanish 
for all wave-lengths that are not aliquot parts of the wave-length of the 
function analvsed. 

The AvrHoR entirely agreed with Mr. Eagle’s remarks. So far he had 
not contemplated the application of his method to strictly periodic 
functions, because the coefficients of their various harmonic constituenta 
could be so readily obtained by mechanical integration or otherwise. 


——————————— 

Street Lighting at Hampstead.—4As a result of à very care- 
ful series of tests carried out by Mr. H. H. Couzens with the 
object of improving the electric Street lighting in the Hamp- 
stead district, the Council has decided to adopt similar fittings 
to those designed and erected by Mr. Haydn Harrison in the 
borough of St. Marylebone and elsewhere. In certain im- 
portant streets new posts are to be erected 30 yds. apart, the 
height of the light source being increased so as to produce a 
Satisfactory minimum horizontal illumination, as described in 
the draft Standard Street Lighting Specification, which has 
lately been the subject of a Paper read by Mr. A. P. Trotter 
(see THE ELECTRICIAN, April 18th, p. 46). Mr. Haydn Harrison 
has been instructed to proceed with the work immediately, so 


that the illumination of the Hampstead streets will be much 
improved before the autumn. 
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PRICES CHARGED FOR ELECTRICAL POWER. 


In a Paper read recently on this subject, Mr. SIDNEY 
SIMPSON discusses the various factors on which the cost of 
supply depends. and suggests that the prices charged for 
power at the present time are not justified, being, in fact, 
too low. This is a somewhat serious charge, it should 
be investigated carefullv, for there is no doubt that the 
future of electricity supply as a whole is bound up very 
closely with the use of electric energy for power purposes. 

Mr. Simpson, being connected with a company, looks at 
the matter from the company point of view. He points out 
(as will be seen elsewhere) that, taking a survey of the past 
15 vears or more, an average depreciation or writing-off of 
the capital account. within 15 years should be allowed for, 
and he then proceeds to apply this desideratum to the case 
of local authorities. [t appears to us, however, that these 
two classes of undertaking cannot be put upon precisely 
Undoubtedly in the case of a company 
or, what is 


the same footing. 
the capital in a sense must be written off ; 
equivalent to this, the plant must be kept in a state of repair 
and finally renewed, so that the assets are maintained at 
the same value without calling up further capital. The 
share capital, however, remains and is not paid off. [n the 
case of a local authoritv, on tlie other hand, not only should 
the plant be kept in a state of repair, but what is equivalent 
to share capital must be paid off in a certain number of 
vears. It is not necessarv; however, to provide for the 
renewal of the plant, as a new loan can be raised for this.. 
It is not therefore justifiable to suggest that the period for 
loans should be only 15 vears. For certain classes of plant 
this may not be too short, but as an average it is obviously 
far shorter than is really necessary. We need only refer 
our readers to a Leading Article dealing with the life of plant 
which appeared in THe Evectrician on Nov. 8, 1912, in 
which it was shown that a considerable amount of the original 
plant in certain of our oldest generating stations and net- 
works is still at work. Of course, we need scarcely remark 
that if a loan period of 15 vears is taken as uniformly 
desirable, then very few of the municipal undertakings would 
be able to show thev were working at a profit. This, in 
fact, is the conclusion at which Mr. Simpson arrives, but 
we do not think it can be justified. 

On the assumption that the present tariffs for power 
supply do not rest on a sound basis (and we may remark 
that it becomes more difficult to justify them as the capital 
charges increase), Mr. Simpson discusses the question 
whether the price to manufacturers cannot be raised. 
His line of argument is to the effect that if the manufacturer 
does not put down his own generating plant he sets free à 
certain amount of capital, and this capital may really be 
regarded as a loan granted him by the supply authority. It 
is contended that this loan should be taken into account, 
and that the price of energy should be correspondingly 
raised instead of being on an ordinary competitive basis. 
We are afraid. however, that the manufacturer would not look 
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upon this idea of a loan in the same light as the supply 
undertaking, and that he would undoubtedly regard it, not 
unnaturally, as his own. money that he was saving. The 
fact is that these artificial distinctions cannot be brought 
into commercial use, and one is forced to the conclusion 
that in commerce generally the price of à commodity is 
largely influenced by the price it will fetch. A supplv 
authority cannot expect to sell electrical energy to a power 
user unless it can be clearly demonstrated that such a course 
is to the user's advantage. This may mean that the price 
that is quoted is of necessity low ; but whether it is too low 
to be remunerative will generally depend upon the size of 
the undertaking giving the supply. It may be necessary 
to work for a time at unremunerative rates, and thus to 
provide for the future, but there is nothing uncommercial 
in this if it seems likely to lead to a successful issue. Everv 
Power Company, for example, has found it necessary to work 
on these lines to start with ; otherwise no business could be 
done. As the amount of energy sold increases the cost of 
giving a supply diminishes until finally the financial result 
becomes satisfactory. We think that the results obtained 
bv supplying cheap power, for example in West Ham and 
elsewhere, show conclusively that a power load is a satis- 
factory load at present prices when handled on a sufficiently 
large scale, and this fact must be taken as the real answer to 
Mr. Simpson’s contention. 


REVIEWS. 


(Copies of the undermentioned works can be had from Tug ELECTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 


peters 

A Handbook of Wireless Telegraphy. By Dr. J. ERSKINE MURRAY. 
ith edition. (London, 1913: Lockwood & Son.) Pp. xvi.4-442, 
lOs. 6d. net. 

À fourth edition of this work was to be expected this year, 
for its natural period of recurrence is now established as two 
years. In appearance the book is as attractive as ever and 
thus remains highly creditable to printers, publishers and 
author alike, 

The work has been brought as nearly up to date as is prac- 
ticable. The most important additions are in the descriptive 
sections dealing with the Poulsen, Goldschmidt and Telefunken 
systems. The chapter on measurements and the list of tables 
show welcome enlargements, and some of the theoretical para- 
graphs have been amplified. In some of the latter the theory 
docs not appear to the reviewer to be quite sound ; for example, 
the use of the conceptions of free and forced vibrations on page 
251, and the explanation offered for the effect of increasing the 
inductive action between a primary circuit and its antenna 
(pege 257) are fallacious. Again, " another peasure of coup- 
ling ” said to have come recently into use, in America especially, 
IF very strangely defined (page 252), and is hardly a whit 
different from that discussed by the author in his preceding 
Pas. On this theoretical side, too, the description of Som- 
merfeld’s theory of surface waves is too vague to be clear. On 
the other hand, the considerat/on of Heaviside's suggestion of 
a reflecting upper layer is very interesting. and here the author 
skiifully slides over the difficultics that confront a deep dis- 
c ssion of this matter. W. H. E. 


‘ome Tests of the Absor,tive avd Fermeable Properties of 
ortland Cement aud concretes. B J Reborn J. Wia and 
E SEN (Washiigt n, U.S.A.: Government Pri iting Offe>.) 
p. 127. ; 

. Ths exhaustive record of tests was made with the direct 

purpose of ascertaining, firstly, the amounts of water which 

different varieties of cements and concretes would absorb and 
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| retain ; secondly, the amounts of water which would pass: 


-—- 


through slabs of 1 in., 2 in., or 3 in. thickness prepared from the 
same varieties of cements and concretes, this second series 
constituting the permeability tests ; and, thirdly, the effective- 
ness of the many damp-proofing and waterproofing compounds. 
and materials which have been advocated as a remedy for 
permeable concretes. l 

In the report under review the first 24 pages are taken up: 
with the description of the methods of testing, the preparation 
of test pieces and details of quality of concrete, cement, 
aggregate, &c.. and the results of the tests for absorption and 
permeability are given in both tabular and graphic form. The 
results are reassuring to most users of cement, as in practically 
every case it is reported that the quantity of water which: 
permeates through decreases with the age of the test piece. 
The general result that the cements and concretes made up 
with quaking consistency are Jess permeable than those made 
up with damp consistency, the first named, having been made 
up with much more water in the first mixing than those of 
merely danip consistency, is of great importance ; as is also: 
the general result that the different thicknesses of slabs give 
practically the same permeability. 

The absorption tests indicate the porosity or want of sound- 
ness of the material. In some cases the absorption increased. 
with the age of the concrete, but in most cases it had prac- 
tically a constant value for the same quality concrete. The 
neat cements gave least values for absorption and permeability, 
a result which is in accordance with expectation. It should be 
stated that the oldest test piece was 26 weeks from the time of 
mixing to the time of testing, the intermediate ages of test 
pieces being 1, 2. 4, 8 and 13 weeks respectively. In view of 
the uncertainty which exists amongst engineers about the 
eflect of age on reinforced concrete, it is a matter for regret that 
tests such as are given here are not made at ages of 1, 2, 4, to 8 
years instead of weeks. 

The second and larger part of the report: deals with the 
values of the attempts to make a waterproof cover for concrete 
and cement. No fewer than 40 different compounds, most of. 
which were mixtures of varnish, pitch. wax or similar sub- 
stance were used. Each individual compound was subjected 
to careful testing, and tables of results are given. The follow- 
ing excerpt from page 83 gives the key to the general summary 
of Part II.: “The addition of so-called waterproofing com- 
pounds will not compensate for lean mixtures, nor for poor 
materials, nor for poor workmanship in the making up of the 
concrete," and elsewhere we are led to believe that if the same 
care is used when making up a concrete as would be used when 
making up one with a waterproofing compound mixed in, then 
practically the same or nearly the same degree of impermea- 
bility is obtained. 

The report concludes by giving 40 pages of tables of results. 


A.J. M. 


The Newspaper. By G. BINNEY DIBBLEE, M.A. (London : Williams 
& Norgate.) ls. net. . 

This is a book upon a subject of which very little is known by 
the world outside newspaperdom. It is one of the Home Uni- 
versity Library Series and makes tlie reader acquainted with 
many features of newspaper work of which he would remain 
ignorant but for a publication of this kind. Mr. Dibblee deals. 
chiefly with the editorial side of © political " newspaper work 
and with the newsgetting and reporting sections especially. 
Both the American and English aspects of newspaper pro- 
duction are dealt with. There is sufficient information con- 
tained in Mr. Dibblee’s book to satisfy the needs of any member 
of the public desirous of knowing something of the inner 
working of a political newspaper office. There is alse a read- 
able chapter on the mechanical production and distribution of 
a newspaper, in which there is particular reference to the Lino- 
type composing machine. The author, however, gives too: 
small a place to the Monotype machine, and it might have been 
mentioned, in a book of this kind, that between 30 and 40 
Monotype machines are employed in producing the largest 
newspaper in the world, the London “ Times," which occa- 
sionally runs into a very large number of large pages. As we 
have indicated, the book almost exclusively, refers tovwhat may 
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be termed the political newspapers. A chapter on the production 
of trade and technical newspapers would not have been out of 
place in a work of this kind, in view of the fact that the editing. 
distributing and mechanical routine of this section of newspapers 
is very dissimilar from that of a daily or weekly political journal. 
There are several discrepancies and omissions. In mentioning 
the earliest electrical papers the date of THE ELECTRICIAN 15 
given as 1878. No mention is made of the 1860-65 ELECTRICIAN 
or to the fact that for many vears after 1878 no other electrical 
paper was issued weekly. There are also a good many inac- 
curacies in regard to non-technical papers. We notice that no 
mention is made of educational! papers or of those devoted to 
theatres and amusements, or to building, architectural or con- 
tractors’ newspapers, which goes to show how difficult it is to 
get within the covers of a shilling publication an adequate idea 
of ^ The Newspaper." We may conclude by remarking that 
even so brief a reference to the American technical press as Is 
given on p. 225 should not have omitted the “ Electrical 
World," which, as the “ Operator,” began its career very early, 
Some other notable American Journals, such as the " Scientific 
American," might fittingly have found mention along with the 
“Tron Age” and the “ American Machinist.” When a new 
edition of Mr. Dibblee’s book 1s required the addition of a few 
pages will rectify these omissions, and make what 1s already a 
most Interesting and readable book of additional value. 
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TEXTILE MILL DRIVING. 


We give below an account of the d’scussion which took piace 
.on this subject at the Spring Conference of the Textile Institute 
at Manchester on Friday, Mav 2nd. An abstract of the Papers 
on which the discussion was based appeared in our Issue of 
September 20, 1912. 

Mr. J. F. CRowLEY, who dealt with electricity in textile mills, referred 
to a fallacy which seemed to exist in many quarters. A number of claims 
were put forward by electrical men, among which were increased production 
and improvement in quality of material. The fallacy to which he wished 
to refer was that a number of figures given for losses in. transmison 
and other points of argument that might be advanced against electrical 
driving, applied to group electrical driving on a large scale, and not to 
individual electrical driving where the machine itself was directly coupled 
to the driving motor. The two main points in favour of electrical driving 
were ; (1) Steadiness of drive, resulting in higher maintained speeds, in- 

„creased production and improved quality of material; (2) specitic ad- 
vantage on the adoption of individual drive, resulting in still greater 
production and improvement in quality, The production was greater 
with the individual drive because the links between the source of power 
and the machine to be driven were still further eliminated. There was 
a speed at which looms could be run on a perfectly steady drive and 
bevond which they should not be run. Electrical engineers did not 
propose to exceed that speed, but they did maintain that with mechanical 
drive looms were never run at the exact speed at which they should. be 
run. He thought it was to be admitted that thev had made good their 
case, because in every instance where individual driving of looms had 
been adopted the speeds had been put up and kept up, and as a result 
partly of the increase in speed, partly of the quicker start with individual 
. drive, and partly due to the steady speed giving fewer breakages, the 
production had gone up even on plain looms 10 per cent. ; with regard 
to the individual driving of ring frames the same thing applied, although 
in the case of individual driving of mules the question had not been 
carried to a serious extent. The problem, however, appealed to the 
. electrica] man because of the varying load during the mule eyele. Re- 
ferring to tachograph records, the speaker said he had very grave doubts 
as to whether any of the tachographs at present on the market gave any- 
thing like a truc record of speed variation. 

Mr. F. R. McCoxNNEL (chairman) said it would be well to bear in mind 
when dealing with the question of textile prime movers that electricity 
was not a prime mover, but a means of transmission. Personally. he had 
an acquaintance with several mills and he held varving views. He could 

. give strong arguments in favour of electric driving in one portion of a mill 
whilst in another mill ordinary steam driving was so successful that he 
advocated it. 

Prof. G. F. CHArNock (Bradford) said the outstanding feature to his 
mind was steadiness of drive. He agreed that the steadiness of drive by 
steam turbine was remarkable, and it led to the adoption of electric 
. drive since it was contended that only bv this means could full advantage 
be taken of it. Mr. Crowley had stated his case for individual drive very 
well indeed, bringing out forcibly the point that individual drive meant 
increased production and improvement in quality. Mr. Crowley had 
stated that with individual electric drive a loom could be worked with a 
speed variation not exceeding 2 per cent. If this were so every loom in 
the country should be driven by individual drive immediately. "The 
, «poaker said that the question of speed variation had been in the hands 
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of engineers and was now in the hands of manufacturers, The point to 
be decided was as to whether increased production and improved quality 
was obtained, lf the increased production was 10 per cent. and the im- 
provement in quality 5 per cent. it did not matter whether the speed 
variation was 2 per cent. or more. 

Mr. W. Ixcuam (Bolton) said it would be exceedingly valuable if Mr, 
Crowley. would compile a set of figures showing the working of the in- 


dividual electric drive in a mill of 1,000 looms so that a comparison could ` 


be made with similar figures relating to steam, gas and oil power in mills. 

Mr. R. O BRIEN (Manchester) said that individual electric drive had 
been highly satisfactory in an Trish mill both as to increased production 
and improved quality of material. A large firm had recently erected a 
new factory and installed a turbo-electric plant for individual drive. The 
results were highly satisfactory. 

Mr. Oscar Harr (Bury) cited a case in which the total bill for elec- 
tricity was less than the cost of a man to look after engine and boiler. 
The supply was from a central station. 

Mr. J. F. Crow ey, in reply, said that coal bills certainly indicated 
when transmission losses due to mechanical drive were excessive, but the 
point of loss could not be located. Individual electric drive permitted 
à fault to be located at once. Other points of note were that the speed 
Huctuation of the motor synchronised with the speed fluctuations of the 
loom. also the starting torque was about three times normal running 
torque which was just w hat was required. 


B.T.-H. ROTARY CONVERTERS. 


We have received an admirab!y got up little book from the British 
Thomson- Houston Co. containing an account of rotary converters in 
general. together with the details of working and construction of their 
own machines in particular. As is well known a rotary converter is 
more efficient than à motor-generator or motor-converter, owing to 
the concellation of the a.c. and d.c. armature currents and armature 
reaction and the use of à common magnetic circuit. The overload 
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(OC lazgiog behinl OS) (OC in phase with OS) (OC leading O$) 
Firg. 1.—VEcToR DIAGRAMS REPRESENTING REACTANCE CONTROL. 

OP i~a vector representing the voltage at the H.T. terminals of the transformer, and 
is assumed constant, 

OR is a vector renresenting the reactance voltage p oluced by the current OC 
Passing throogh the reactance. 

OS is a vector representing the slip ring voltage, which is the resultant of OR 
and OP. 
capacity of rotary converters is also higher than in other converting 
apparatus. The B.T.-H. rotary converter can be conveniently 
arranged to feed a 3-wire network, by connecting the centre point of 
the transformer secondary to the neutral of the continuous current 
system ; the rotary then maintains constant potential between the 
neutral and positive and the neutral and negative. The regulation 
under these conditions is excellent. In a particular case, of a 150 kw. 
B.T.-H. rotary, with 25 per cent. of full load current in the neutral, 
the difference in voltage between the two halves of the system was 
less than 0-5 per cent. of the rotary voltage. If the alternating 
voltage at the slip rings is kept constant a particular excitation of 
the field will give unity power factor at the slip rings. If the field 
current is reduced below that value a lagging current will be drawn, 
and if the field curent is increased a leading current will be drawn 
but the continuous-current voltage will remain practically unchanged. 

If an ordinary rotary is running off constant voltage alternating 
current. and it is desired to vary the continuous-current voltage, it 13 
necessary to connect a reactance between the alternating current 
supply and the rotary slip rings. and then regulation is obtained by 
weakening or strengthening the field current, which causes lagging 
or leading currents to be drawn into the rotary; these currents 
passing through the reactance raise or lower the voltage at the slip 
rings, which alters the continuous-current voltage proportionately. 
This effect is, of course, different to the regulation of an ordinary 
continuous-current generator, and cannot be obtained without the 
reactance. A rotary converter can be arranged to draw lead.ng 
current from the line, or to run at unity power factor. It has the 
useful property that the amount of leading current drawn from the 
line increases with the load, if the continuous-current voltage 18 
kept constant. The principal methods of control tht are employed 
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The maximum continuous current E.M.F. is generated when the 
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to obtain a variable continuous-current voltage with a constant 
alternating voltage are: (1) Reactance, (2) booster, (3) regulator, 
44) split pole, (5) brush shifting. mE | 
The reactance method has been mentioned above, it will readily 
he understood from the diagrams above, Fig. l. It will be seen 
th^t if the field of the rotary is adjusted to draw a lagging current, 
the effect of the reactance is to lower the slip-ring voltage, and with a 
leading current the effect is to raise the slip-r.ng voltage. Booster 
control is effected by inserting a booster between the slip rings and 
the armature of the converter. This machine increases or decreases 
the alternating-current voltage-applied to the rotary, and so raises 
or lowers the continuous-current voltage. With regulator control, 
an induction regulator is inserted between the transformer and 
the rotary slip rings. With this method the power factor is inde- 
pendent of load and voltage as in the booster method. Its cost is 
greater than the booster, which is generally preferred. There are 
two methods of split-pole control (1) with the three-part pole and (2) 
the two-part pole. The first has not been used commercially ; the 
second method has been patented by the B.T.-H. Co., and has been 
very successful. It has only been developed for 25-cycle work, and 
is suitable for a continuous-current voltage of 25 per cent. with 
constant alternating voltage or vice versa. In this method auxiliary 
or regulating poles are interposed between the main poles. The 
continuous-current voltage is proportional to the algebraic sum of the 
fluxes produced by the regulating and main poles, whilst the alterna- 
ting voltage is equal to the vectorial sum of the alternating E.M.F.'s 
produced by the two fluxes. The design, then, is such that the 


CORRESPONDENCE. 


STREET LIGHTING SPECIFICATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I am glad to learn from Mr. Edgcumbe’s letter that he 
is still strongly of opinion that the average illumination in a 
street is of importance. This means that we have only got to 
arrive at some practical means for relating our specification to 
that average for us to get nearer the goal of agreement upon a 
standard specification. But before we can get any further on 
the road to that desirable end, it is necessary to remove from 
the minds of Mr. Edgcumbe and those who think with him the 
idea that minimum horizontal illumination is the only factor 
which it is necessary to specify in an illumination contract. 
Mr. Trotter, in his reply on the discussion at the Illuminating 
Engineering Society laid great stress upon the fact which he 
considered went far to prove the soundness of the specification, 
that the classification of streets made by the surveyors, as the 
result of an inspection of their lighting by night, was in agree- 
ment, to a considerable extent, with a classification of the same 
streets according to minimum horizontal illumination measure- 
ments, though there were, it should be noted, very material 
divergencies in some instances. There is no doubt, moreover, 
that the surveyors and their Institution have been led to ap- 
prove the draft specification largely because of this approxi- 
mate agreement between the classification based upon the 
observation of their members and that based upon minimum 
illumination readings. 

As Mr. Edgcumbe endorses Mr. Trotter’s remarks in his 
letter, I should like to point out the radical unsoundness of the 
argument, and to ask the surveyors to give careful considera- 
ton to the matter. If the lighting of the streets which the 
surveyors inspected had been planned and carried out by con- 
tractors working to the specification as drafted, then it might 
well have bcen urged (though it still would not have been true) 
that lighting of a certain grade of value would always be pro- 
duced in a street if a certain minimum horizontal illumination 
were specified. But that was not the case, and that is where 
the radical fallacy of the argument lies. The lighting of the 
streets surveyed was designed and carried out on the usual 
plan of deciding by experience and by experiment what number 
of lamps of a certain description, placed on columns of a certain 
height, would give the kind of illumination that was desired or 
could be afforded in those streets. Those lamps on those 
posts at certain distances apart produced the illumination of 
the streets which the surveyors classified as A, B, C or D, 
according to their impression of that illumination on Inspecting 
the streets. But that effect, that optical Impression, was pro- 
duced by what? By the following factors in combination : 
The apparent brightness of the lamps ; the height of the lamps 
above the street; the distance of the lamps apart; the maxi- 
mum illumination in the street; the gradation of maximum 
down to minimum illumination in the street ; the minimum 
illumination in the street. All these factors, not the last one 
only, go to make up the good, bad or indifferent lighting of a 
street. If in two streets you have about the same number of 
lamps of similar power on columns of similar height, you will 
get about the same maximum, average and minimum hori- 
zontal illumination. By a different number of lamps of 
different power on colümns of different height, you can get the 
same minimum horizontal illumination , but a different maxi- 
mum and a different average illumination, a differently lighted 
street altogether, such as no surveyor would class with the 
others. Is it not, then, obviously illogical to say that to 
ensure that a street shall be lighted up to a certain standard, 
it is only necessary to specify the minimum illumination which 
the contractor is to give, leaving it to him to give what maxi- 
mum and average illumination he chooses ? 

Let me add one illustration of my point, taken from an 
analogy I have already used. If Mr. Edgcumbe had found 
three table d'hóte dinners of almost equal merit in satisfying 
his taste and appetite, each of which comprised in the menu 


Fic. 2.—1,000 Kw. 500 R.P.M. 12 PoLE. Tyre H.C. Rotary 
CONVERTER. VIEW FROM D.C. END. 


algebraic sum of the fluxes can be varied over a considerable range, 
without greatly varying the vectorial sum of the'alternating E.M.F.'s. 


regulating pole is excited in the same direction as the adjacent main 
pole. With this method unity power factor can be obtained under 
any condition of load and voltage. The "brush shifting method is 
carried out by racking the brushes forward or back. The B.T.H. Co. 
do not recommend this method. 

Rotary converters may be started by means of (1) taps off the 
transformers (2) by induction motors, (3) from the continuous- 
current side. The “taps” is the simplest and can be adopted for 
all sizes of 25 and 50 cycle converters. Above 500 kw., especially 
on 50 cycles it is generally preferable to use some other method. 
With half taps the momentary current from the line at starting 
Will be about full-load current. With 4 and 3 taps the starting 
current will be about 50 per cent. of fullload current. If the machine 
runs up with reversed polarity. it is easily changed by a reversing 
‘witch. The machine has not to b» synchronized by this method. 
Induction motor starting may be effected bya squirrel cage or slip- 
ring type of motor. With the former type the starting current is 
30 per cent. of full load, and with the latter 15 per cent. of full load. 
The squirrel cage motor is recommended for capacities about 500 kw. 
If there is always a continuous current supply available, starting from 
the continuous current side is the best. The current taken from the 
hus bars need not exceed 10 per cent. of full load current. 

Our illustration (Fig. 2) shows one of the B.T.-H. Co. machines. 
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“ Herrings on Toast” as the “ minimum” course, would h? 
think it sufficient in entering into a contract for a dinner to 
specify the quantity of herrings on toast, leaving all other 
details to the contractor? We must get it clearly into our 
mind that minimum horizontal illumination is only one of the 
effects produced “ under present conditions of lighting.” 
which were not built upon a specification with minimum 
horizontal illumination as its basis. Once we have all got to 
the point of agreeing that standard specification of street 
lighting must have regard to tke general result produced, and 
not to one factor alone of the several which form the whole, 
there will not be any serious difficulty in arriving at a practical 
form of specification. 

Mr. Edgcumbe contends that the measurement of the aver- 
age illumination over a given area would involve a large 
amount of work. That is perfectly true if the term is inter- 
preted in a literal instead of a practical sense. But what I 
am concerned with is a specification which will hare regard to 
maximum and average illumination. not one which shall 
necessarily require those factors to be determined absolutelv. 
For example, I should consider that a specification had suffi- 
cient regard to the maximum and average illumination of a 
street if it laid down within reasonable limits what relation 
should exist between the candle-power measurements of lamps 
(of given height at defined distances apart) at three specified 
angles below the horizontal, sav. at 10 deg.. 20 deg. and 50 deg.. 
taken in the line of maximum Jllunination, with a clause pro- 
viding that measurements taken at similar angles at any other 
direction should not be less than a specified. percentage of 
those taken in the direction of maximum illumination. Such 
a specification would not entail a heavy amount of work upon 
the engineer having supervision of the contract, it would 
sufficiently guard against “freak ” spots of lighting. and it 
would overcome many of the objections raised against the 
draft specification. 

I do not understand Mr. Edgcumbe's definition of the work 
of extracting a few of the varving combinations of height, 
spacing and candle-power which would fix the same minimum 
horizontal illumination from the table kindly provided by Mr. 
Haydn Harrison, as " mental gynmastics.” It appears to me 
to be a vey simple and natural exercise. The fact that it leads 
to a reduction to absurdity of the specification is not to be 
disguised by making light of the process. Mr. Edgeumbe 
refers me to Clauses 7,8. 9 and 11, apparently imagining that 
they meet some of my objections to the specification, I have 
only to repeat and to emphasise my strong objections to any 
specification for street lighting which leaves it open to ten- 
derers to specify the height of lamps. subject only to a declared 
minimum, and consequentlv to determine the power of the 
lamps to be used to produce the minimum horizontal illu- 
mination. The object of the standard specification 1s defeated 
if the relative merits of two or more schemes for lighting which 
will produce the same minimum horizontal illumination. but 
may differ radically in other respects, are left open for dis- 
cussion bv a local authority having little or no capacity for 
forming a judgment as between the rival schemes.—I am, &c., 

London, 8.W., May 10. F. W. GoopENOUGH. 


THE SCHERBIUS PHASE ADVANCER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: The distinguished engineer of the British Westing- 
house Co., Prof. Miles Walker, read a Paper before the Institu- 
tion of Electrical Engineers on an apparatus for the improve- 
ment of power factor on January 9, 1913, and Mr. A. Sherbius 
contributed an article on the same apparatus—the Scherbius- 
Brown-Boveri—in the issue of " Elektrotechnische Zeitschrift ” 
of October 17, 1912. . 

it is, perhaps, not without interest to point out that an 
apparatus intended to have the same effect as a condenser in 
a circuit was described at the January meeting of the Société 
Internationale des Electriciens in 1903. It seems to me 
absolutely analagous to the phase advancer of Mr. A. Scherbius. 
Its use with asynchronous machines had been foreseen. The 
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arrangement was not patented, because it seemed to spring 
too directly (1) from the work of Maurice Leblanc én asvn- 
ehronous machines for the transformation of mechanical work 
into electrical energy. or inversely, without the absorption 
of wattless currents, (2) from the work of Marius Latour. We 
also had. perhaps, exaggerated fears as to the validity of such 
a patent. Here are the exact terms of mv conimunication of 
January, 1903 :— 

Amongst the fruitful ideas resulting from M. Leblanc * is that of the 
asvnehronous generator of polyphase currents. This machine is based 
on the following principle: If an induction motor is connected to any 
alternating current network it is only necessary to raise the speed of 
the rotor above synchronous speed, in order to supply to the network 
power current, whilst the neiwork itself will furnish the magnetising 
eurrent. 

M. Leblanc has shown that the magnetising currents can be provided 
by the rotor itself if its windings are closedon a condenser or any appa- 
ratus possessing Capacity. 

For example, the rotor circuits may be closed on a continuous-current 


armature exterior to. the asynchronous generator in 9 phases, with 
9 


nine brushes, spaced 7" apart, so that the armature is made to tum 


mor^ quickly than the rotating field formed by the currents themselves, 
Of course, the armature must be surrounded by iron, to diminish the 
reluctance of the magnetic circuit. The iron may be fixed or tum with 
the armature. t 

In the last paragraph it seems quite plain that I have de- 
scribed Scherbius’ apparatus, I also experimented on thes? 
ines in 1902 in the Thomson-Houston workshops. As a con- 
venient method of closing the magnetic circuit, we put a big 
hooping of iron wire arcund the armature. The arrangement 
of the winding through holes in a single piece of sheet iron was 
described in a petent relating to another matter about the 
same date.— I am. &c.. 

Rueil, France, May 1. L. GRAJZMULLER. 

TEES-SIDE POWER SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Nin: Referring to the Leading Article in your issue of the 
25th ult. on Tees-Side Power Supply, in which you refer to the 
phenomena! progress made in that district by the Cleveland 
& Durham Electrie Power Co. As a shareholder in the Cleve- 
land & Durham Electric Power, Limited, the company owning 
and controlling the Cleveland group. I desire to say I would have 
been more content with a lower mileage of cables and better 
commercial results. It is unfair to vour readers for you to 
give an appearance of success and prosperity which the Cleve- 
land Limited has not achieved. A too rapid and unhealthy 
growth without stability is no indication of real progress, and 
is no advantage either to the owners of a great business or the 
publie whom it serves. It is to be regretted that the efforts 
of the Cleveland Limited to give a cheap supply of electricitv 
should have been attended by no measure of success to the 
company itself since its formation in 1906. 

The waste-heat project, instead of adding to that company * 
prosperity, has fallen very far short of the estimate of prohts 
given in the prospectus in 1906, which made no reference to à 
waste-leat scheme. Whoever may have benefited by the 
waste-heat experiment. it has not been the shareholders 0 
the Cleveland Power Company. The operations of the Cleve- 
land Limited in waste heat and otherwise have been most ds- 
astrous to the shareholders. At present the ordinary share- 
holders stand to lose the whole of their capital, the shares bete 
practically of no market value, while the preference wouk 
probably bring about half price, making a total loss to the 
shareholders of about £300,000. after already cancelling a like 
amount of some £300,000 share capital in 1910. The opera- 
tions of six years, as shown by the company's accounts from 
its formation in 1906, have resulted in no dividend to the 
ordinary shareholders, while a fractional dividend only has been 
paid on the preference shares, and £58,000 preference dividen 
Is still in arrear. l 

It is abundantly clear from these results that the Goli 


* At that time I had no relationship or frieadship with M. Leblanc |. 

* In single-phase working, an analagous effect may be obtane? © 
feeding the same commutator with two brushes, diametrically oppose 
and two brushes on the perpendicular axis short-circuited. 
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4. The standard low pressures measured at consumers’ terminals are— 


growth of the business is not sustained by commercial or 


financial stability. In fairness to your readers I ask the Direct current: Alternating current. 
insertion of this letter in your paper.—I am, &c., 110 volts D volis 
Ovingham-on-Tyne, May 6. ANDREW GEMMELL. re ” ia 
[Our correspondent's criticisms refer to the former position 500 í 500.7. 


of the Company. From recent published reports the Company 
appears to be making steady progress, and we think that 
before long the shareholders should receive a good return on 
their investment. The Waste Heat Company by enabling the 
Cleveland Company to obtain power at lower rates than it can 
itself generate has been of great help to it, and has materially 
contributed to its growing prosperity.—Ebp. £.] 

NEW TYPE OF RADIATOR. 

TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Our attention has been called to what is described as a 
new type of radiator, i.e., a combined arrangement, using 
luminous heat lamps, and non-luminous heating elements in 
the one radiator. We claim that we cover this svstem in our 
Patent No. 15,591 of 1902, which we call our radio-convector. 
and we have been makers of this tvpe of radiator ever since the 
above date. It is therefore not specially new, but we must 
agree that it has been very successful ever since it was intro- 
duced. By this combined system of heating we have powerful 


(Motors are to be capable of operating without injury at their rated out- 
puis and overloads on any pressures not exceeding 5 per cent. above or 
below their standard voltages. See clause 6, sec. IV.) 

5. T'ransformers.-—l'he normal rated. pressure of the low-tension side 
of a transformer is to be the same as that of the consumer's supply, 
according to clause 5. It is recommended. that the standard trans- 
former ratios should be such as to transform between the standard 
pressures above named. 


SECTION [L.—HIGH-PRESSURE Tests AND [INSULATION RESISTANCE. 


(a) High-pressure Tests,—1.. Commercial high-pressure tests are to be 
made on the completed apparatus while it is in good condition and before 
it is put into service. In the case of apparatus which has been in service 
reduced tests only are to. b» applied. Unless otherwise specified. the 
high-pressure tests are to be made at the makers’ works. The test is to 
b» made with a pressure of approximately sine wave form, preferably 
at the rated frequeacy of the apparatus, but in general anv frequency 
between 25 and 100 is satisfactory. Prolonged tests at high pressure are 
undesirable, since they permanently weaken the insulation. 

2. The following tests are to be applied for one minute between the 
windings and the frame and core when the apparatus is at normal work- 
ing tem perature :— 


heat radiations which warm the person and the room direct, Ji d irs PE of circuit, E | Test pressure. 
and the non-luminous elements which heat the room bv means | NOt more than 333 volta, a VM : 
; 5 Above 333, but not more than Three times rated pressure with a 
of powerful convective currents of air. A 1,500 volts. mininium of 1,900 volts. 
All radiators made on the combined system are covered | Above 1,500, but not more than 
under our patent referred to above, and we beg to give notice 2.250 volts. 4.500 volts. 
Above 2,250 volts. Twice rated pressure. 


that we intend doing all that is necessary to uphold this patent. 
The claims are as follows :— - 

(D An electric stove comprising in one casing one or more electric 
“low lamps. and one or more heating resistances, adapted tobe connected 
cither separately or otherwise to a source of electric current, substantially 
às described. 

(2) An electric stove comprising electric glow lamps. and a resistance 
coil or coils disposed respectively in front of and behind a reflestor, and 
adapted to be connected either separately or otherwise to a source of 
electric current, substantially as described. 

(3) An electric stove comprising in one casing one or more electric 
glow lamps, and one or more resistance coils, adapted to be connected 
either separately or otherwise to a source of electric curreat, opening 
in the casing and passages leading therefrom to the heating resistances 
and lamps substantially as described, 


We are, &c., 
THE Dowsing RabiaNT Hear Co., L'rp. 
London, May 9. H. J. Dowsisa. 


Note.—In the case of machines driven by water-wheels and exposed to 
ruraway conditions or otherwise exposed to possible excess pressure, it 
is recommended that pressure-limiting devices shall be provided, other- 
wise the test must be based on the highest pressure to which the windings 
may be subjected. | 

3. Higa-pressure tests on field windings are to he based on the excita- 
tion pressure. Field windings of synchronous machines intended to be 
started from the alternating-current side are to be tested at a pressure of 
5.000 volts unless the field windings are provided with a “ break-up ” 
switch or will always be short-circuited at starting. 

4. Traisformers are to have the same test between high-pressure 
winding and core as between high-pressure winding and low-pressure 
winding. In making such tests the low-pressure winding should be con- 
nected to the core. 

9. In general, constant-current apparatus, and apparatus used. for 
series operation, is to have the test pressure rating corresponding to the 
maximum pressure which may be impressed upon the apparatus. 

(b) Insulation Resistance.—6.. Very high insulation resistance (megohm 
test) should not be specified on electrical machinery, since in order to 
obtain it, long baking at high temperatures may be required, which may 
permanently damage the insulating material. Insulation resistanco 
tests are of value in showing the condition of the insulation with special 
reference to moisture and dirt, and it is usually advisable to measure the 
insulation resistance before making high-pressure testa, 

7. In general an insulation resistance of 1 m^ »hen for windings above 
350 volts. or 0-25 megohm for low-pressure windings, is sufficient evidence 
that the windings are in condition to receive tho high-pressure test. 


STANDARDIZATION RULES FOR ELECTRICAL 
MACHINERY. 


We give below the Standardization Rules which were pro- 
visionally adopted by the Council of the British Electrical and 
Allied Manufacturers’ Association at their meeting on Avril 
l'th, and have just been published. These rules represent 
the work of the Association upon the subjects of standard 
pressures and frequencies, high pressure and insulation tests, 
types of machines, rating, overloads and temperature rise. 
Other sections dealing with short-circuit tests, commutation, 
pressure regulation, parallel operation, efficiency and toler- 
ances are at present under consideration. 


Section ILI.—Typres or MACHINES. 


rhe following classification of rotating machines is recognised: (1) 
open, (2) protected, (3) enclosed-ventilated, (4) (a) pipe-ventilated, (b) 
pipe-ventilated with “ forced draught,” (5) drip-proof, (6) totally- 
enclosed, (7) flame-proof. 

No. ] requires no definition, No. 2. A “ protected " machine is one 
in which the armature. field coils and other live parts are protected 
mechanically from accidental or carel:$8 contact, while free ventilation 
is not materially obstructed. No. 3. An “ enclosed. ventilated " machine 
is one in which the ventilating openings in the frame are covered with (a) 
expanded metal or wire gauze of not less than } in. mesh, so as not to 
obstruct free ventilation, (b) wire gauze, less than in., but not less than 
gz mesh or with perforated metal having not less than jin. holes. (c) 
Machines having ventilating openings covered with screens having smaller 
openings than those specified in 3 (b) are to be treated as “ totally-en- 
closed °” machines as regards temperature rise and overloads. No. 4. 
A “ pipe-ventilated " machine is one in which the frame is so arranged 


SECTION L—STANDARD PRESSURES AND FREQUENCIES. 
I. The standard frequencies for alternating-current work are 50 cycles 
per second and 25 eveles per second. 
7. The standard high-pressure systems for alternating-current. work 
are 2,000, 3,000, 6,000, 10,000 and 20,000 volts. 
3. The standard generator pressures are— 


For direct current generators, For alternating-current generators. | that the ventilating air may be conveyed to it through a pipe attached 
115 volta" M to the frame. lf the heated air expelled from the machine is to be con- 

230 ,, 23 veyed away through a second pipe attached to the machine, this should 

460 ,, 440 volts be so stated. It is understood that a pipe-ventilated machine propels 

920 ,, b50 ,, its own ventilating air unless it is distinctly stated that the air supply is 

es 2300 , to be maintained by an independent fan external to the machine, in 

eee 3,300 ,, which case it becomes a '' forced-draught " machine. No. 5.'A “ drip- 

ies 6,000  , proof " machine is one having a frame provided with ventilated openings, 

ens 11,000 ,, so protected as to exclude falling moisture or-dirt. No. 6. A“ totally- 
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enclosed ” machine is one in which the enclosing case does not allow a 
circulation of air between the inside and outside of the case, and is dust- 
proof, both as regards case and bearings. No. 7. A “ flame-proof ” 
machine is one in which the enclosing case can withstand, without injury, 
any explosion of gas that may occur within it, and will not transmit the 
explosion to any inflammable gas outside it. An induction motor in 
which the slip-rings and brushes alone are included within a flame-proof 
case should not be described as a ''flame-proof " machine, but as a 
machine ** with flame-proof slip-ring enclosure." 


Section IV.—RaTING. 


l. Two classes of rating are recognised —continuous rating and short- 
time rating (for intermittent working). 

2. The continuous rating is the output which a machine or a trans- 
former will give for a period sufficiently long to attain practically con- 
stant temperature rise, and otherwise comply with these regulations. 
Unless otherwise specified, any machine rated to operate between two 
limits of pressure shall have its ampere rating determined upon the 
higher pressure. 

3. The short-time rating is the output which a machine or transformer 
will give for one hour, one ha'f-hour, or other specified period, and comply 
with these regulations. These ratings are called one-hour rating, one 
half-hour rating, or other specified rating respectively. 

4. Machines with Two or More Fixed Speeds are to have a definite 
rating for each speed. 

5. Variable Speed Machines.—These are of two classes :— 

(a) Machines rated to give the same output throughout the eatire 
range of operating speed. In such machines, the hea‘ing tests should 
be made at tho lower limit of speed and commutation tests at the upper 
limit of speed. 

(b) Machines which are not rated to give the same output at all speeds, 
These machines should have ratings specified for both minimum and 
maximum speeds, 

6. Test Rating and Pressure Variation.—Guarantees as to heating, 
efficiency and other characteristics are to be taken as applying to tests 
at thé pressure marked on the nameplates, but motors must be capable 
of operating without injury at their rated outputs and overloads on any 
pressures not exceeding 5 per cent. above or below their standard pres- 
sures, It should be noted, however, that the “ pull out " torque or 
maximum torque available will vary approximately as the squace of the 
terminal pressure. 


SEcTION. V.—OVERLOADS. 


l. («) Machines with continuous rating having limits of full load 
tem perature rise in accordance with section VI. (a) are to b» capable of 
withstanding 25 per cent. overload beyond the continuous ra‘ing for the 
following periods :— 


100 kw. or H.P and above 


E EEE EE iv eno aun d es two hours. 
Below 100 kw. or H.P., not below 25 kw. or n.r. ... one hour. 
Below 25 kw. or H.P., not below 2 kw. 0r H.P. ...... one half-hour. 
Below APE MP LG id PEE E did ea RP Aran: five minutes, 


(^) Machines with continuous rating having limits of full-load term- 
perature rise in accordance with section VI. (b) are to be capable of with- 
standing 15 per cent. overload beyond the continuous rating for the 
periods shown abo ve. 

(c) Machines with continuous rating, of the " totally-enclosed " class, 
having limits of full-load temperature rise in accordance with section 
VI. (c) have no overload ratings except the momentary overloads required 
ia Connection with commutation tests. The above overloads are to be 
measured in kilowatts, kilovolt-amperes or horme-power according to 
the nameplate, except in the case of series or compound motors for which 
the overloads should be measured in amperes of input. | 

2. With machines having two or more fixed speeds the above overload 
ratings are to apply at each sped. ~ With variable speed machines having 
ratings at minimum and maximum speeds, the above overload ratings 
‘are to apply at each speed. With machines having a speed range ex- 
ceeding 2 to 1 and the same ratings at all speeds, the above overload 
ratings apply at any speed from the minimum to 75 per cent. of the 
maximum speed. 

3. Motors with short-time rating are to be capable of carrying an over- 
load of 100 per cent. torque for 30 seconds. 

4. Transformers are to be capable of withstanding overloads of 25 
per cent. for two hours and 100 per cent. for 30 seconds. 


Section VI.—HkaTING. 


1. Determination of Temperature Rise.—The temperature rise of elec- 
trical machinery, both rotating and static, is to be taken as the difference 
between the cooling air temperature as defined in clause 6 and the tem- 

erature of the machines after giving their normal rated output for the 
following periods :— 

(a) For machines with continuous rating : Until the temperature rise 
is practically constant ; that is, until the rate of increase of temperature 
rise does not exceed 1°C. per hour. (This condition will usually be 
reached in less than six hours, except in the case of oil-immersed trans- 
formers.) 

(b) For machines with short-time rating : After working continuously 
for the period defined by the rating. 


2. Permissible Temperature Rise.—For machines with continuous or 
with short-time rating and designed to operate under ordinary conditions 
of cooling, i.e., designed for an air temperature of 25°C. (77°F.), the fol- 


a ee 
lowing temperature rises are the highest permissible at the normal full 
load :— 
(a) MACHINES HAVING UNOBSTRUCTED VENTILATION, 
(Section I11., Classes 1, 2, 3a, 4a, 4b.) 
Rise by thermometer, 


BAN MIDI. ecsrschysbcaeneiaseoucibaves TT 40°C. (72^F.) 
Cores in which windings are embedded........... - 40°C. (72°F.) 
Commutators and slip-rings .....sssssssssososseeseo 55°C. (99*F.) 


In general the temperature rise by increase of resistance should not 
exceed 55°C. (99^ F.) for alternator field coils, or 60°C. (108°F.) for shunt 
field coils of direct-current machines in this class, 

(b) MACHINES HAVING PARTIALLY OBSTRUCTED VENTILATION, 
(Section III., Classes 3b, 4a, and 5.) 
Rise by thermometer, 


AM WINGINGE asco iiec. T PARSIN 47°C. (85°F.) 
Cores in which windings are embedded............ 47°C. (85°F.) 
Commutators and slip-rings .....es.sssessesssesesoe 55°C. (99°F.) 


In general the temperature rise by increase of resistance should not 


exceed 65°C. (117°F.) for shunt field coils of direct-current machines in 
this class, 


(c) MACHINES OF THE “ ToTALLY-ENCLOSED ” CLASS. 
(Section LHI., Classes 3e, 6 and 7). 
Rise by thermometer. 


V AE AT N RA RON EIET EE ETS, TETTE 55°C. (99°F.) 
Cores in which windings are embedded............ 55°C. (99°F.) 
Commutators and slip-rings |............... eese 55°C. (99°F.) 


In general the temperature rise by increase of resistance should not 
exceed 70 C. (126 F.) for shunt field coils of direct-current machines in 
this class. 

3. Transformers.— The temperature rise of transformers is to be mea- 
sured at their rated full.load output, under the conditions specified in 
claus> 1. It is permissible, however, to reduce the time of test by run- 
ning for a time on an overload in current and pressure, then reducing the 
pressure to normal and maintaining at this until the required standard 
rate of temperature rise is attained. The limit of permissible tempera- 
ture rise at the rated full load is as follows :— 

Oil-coold. By resistance or by thermometer in the oil. 50°C. 
Air-cooled. By resistance or by thermometer ............... 50C. 


4. Machines for Tropical Conditions.—For tropical conditions or other 
cases where the cooling air temperature is in excess of 35°C., the per. 
missible temperature rises shown in the preceding clauses are to be 
reduced by 20 per cent. This does not apply to machines insulated 
with special heat-resisting materials in accordance with clause 5. 

9. Special Heat-resisting Materials.—The limits of temperature rise 
shown in clauses 2, 3 and 4 above apply to windings whose insulation 
consists wholly, or in important part, of cotton, paper, varnished cloth, 
or similar materials. 

Higher temperature rises are permissible in the case of windings where 
asbestos, mica or preparations of these materials are solely relied upon 
for insulation. 

6. Measurement of Cooling Air Temperature.—The air temperature 
is to be taken as the mean of the temperatures measured at regular 
intervals during the last quarter of the test period. When the machine 
under test is provided with pipe ventilation or forced draught, the air 
temperature is to be measured by a thermometer placed in the current of 
incoming air. 

In the case of machines other than those referred to in the preceding 
paragraph, the air temperature is to be taken as the mean of the readings 
of two or more thermometers placed not more than 6 ft. from the?machine 
and on a level with its centre on opposite sides. So far as possible, these 
thermometers should be placed so as to measure the current of air flowing 
towards the machine, but they must not be ex posed to radiation or stray 
draughts. 1 
7. Correction for Altitude.—When a machine is intended for ma M 
high altitude, the permissible temperature rise, if tested near sea-level, 15 
to be reduced 24 per cent. for each 1,000 ft. 


—  — — - — 
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PARLIAMENTARY INTELLIGENCE. 


——————9»——————— 


THE MARCONI AGREEMENT COMMITTEE. 


Continuing his statement before the Select Committee on Weima 
May 7th, Mr. Marconi said that a number of interesting tests pape 
Clifden installation were carried out in September and October, These 
with a view to obtaining maximun: range data for that station. a 
tests were carried out with an Italian ship, and it was found tha ee 
messages could be obtained without difficulty by day up to a ‘Sara à 
miles from Clifden, the ship being then in the Tropics en route rece ne 
Ayres. Signals were received at night from Clifden at Buenos - m night 
distance being 5,849 miles, no failures to receive at Buenos chan ien 
being recorded, which indicated that the night range at Z wireless 
greater than 5,849 miles. The longest distance over la dier 
telegraphy had worked regularly by day and by night was 53 Coltano 
stations working on a Marconi system. The distance betw =. distance 
(Italy) and Massana was 2,238} nautical miles, while -— rtan 
between San Francisco and Honolulu was 2,078 miles.. It was ue Rm 
to note that Massana was well in the Tropics and that the elect 
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assing hetween Coltano ard Massana had to traverse 1,999 miles of land, 
mostly desert. Hesubmitted a letter from the [Italian Ministerof Marine, 
dated © Rome, Dec. 29, 1912," declaring that during the hostilities with 
Turkev the radio-telegraphic station at Coltano had carried out aregular 
Bervice by day and night with the radio-telegraphic station at Massana, 
and, by means of that station, with the station at Mogadiscio. "The letter 
was signed '' Leonardi Cattolica." 

Continuing, Mr. Marconisaid no member of the Committee would doubt 
his very wide practical experience in wireless telegraphy. He had ex- 
amined and been responsible for the designs and apparatus of over 1,000 
ships, had arranged all the details of the wireless plant of four stations of 
2,000 and more miles range (Clifden, Glace Bav, Coltano and Massana), 
and at least 20 other stations in England, America, Italy, Africa and 
Spain, with ranges of 1,000 miles and upwards. He had crossed the 
Atlantic 60 times on ships fitted with wireless telegraphy, and had closely 
observed the working of these stations; he had also had considerable 
experience of the working of wireless on British and other warships over 
along period of years, He had also had the unique experience of assisting 
in the organisation and preparation of the wireless servico on behalf of 
the Italian Government at sea and on shore during the recent war hetween 
Italy and Turkey, and had received from the [talian Government in 
connection with this work one of the highest honours it was possible for 
that Government to bestow. 

In connection with this war he travelled over a large portion of the 
Mediterranean and north coast of Africa, one of his most important 
problems being the elimination of interference or jamming. international 
and otherwise, which was constantly resorted to by stations worked by 
the enemy and others, and in this work he was generally successful. As 
far back as 1899 his apparatus was used widely on light-ships and light- 
houses for the purpose of increasing the safety of navigation. His four- 
sevens patent of 1900 had played an all-important part in the develop- 
ment of wireless telegraphy. From that time onwards he had devoted 
himself to long-distance working. The four-sevens patent alone would 
be totally ineffective for long-distance commercial service, which to-day 
comprised a number of patents which he believed to be as important as 
his four-sevens. These patents, together with his work, experience and 
knowledge, and combined with that of some 200 able engineers associated 
with his company, added to experiments which had entailed an expen- 
diture of £360,000, constituted, he urged, the right which his company 
had in demanding and recciving what he regarded as reasonable terms 
for the long-distance stations required by His Majesty's Government. 
[n addition to supplying the long-distance statior s required, the Govern- 
ment received the further very valuable consideration, so long as the 
contract remained in force, of the benefit of the experience, in a'l parts 
of the world, in all climates and under all conditions, of the 200 engineers 
engaged injhis company’s service, and who represented an annual cost 
to the company of nearly £40,000, — All this was in addition to the benefit 
of his own services, advice and inventions for whatever they might be 
worth. 

Deiling with his relations and those of his company with the Post 
Office, Mr. Marconi said he had already pointed out that his first tests 
with the Post Office were carried out in 1896 and 1897, and he desired 
to sav that he felt grateful to the Post Office authorities for the eacouraze- 
ment they gave him and for the interest they took in his work during 
those early trials. He must, however, emphatically state that at no 
time had he ever received from the Post Office, or from any Government 
Department, any favour which would not have been in common courtesy 
afforded to any scientific worker by any Government of any other country 
in the world. It was in July, 1897, that the Marconi Company was 
formed as the Wireless Telegraph & Signal Co. (Ltd.), with a capital of 
£100,000, Between 1897 and 1899 negotiations were carried on between 
the company and the Post Office with a view to the Govemment acquiring 
the Marconi patents or coming to an arrangement with regird to their 
we. On Sept. 1, 1899, the Marconi patents were offered to the Govern- 
ment for all purposes in the United Kingdom and all British possessions 
for £50,000 a year. On Oct. 2, 1899, the Postmaster-General informed 
them that he could not agree to these terms, and was not in a position 
t» enter into further negotiations. A further offer was made at the same 
time to supply as many stations as the Government might require for any 
purpose in the United Kingdom or British posressions at a royalty of 
£100 a year per station. This offer was declined. The company also 
negotiated for obtaining licences for communicating within the juris- 
diction of the United Kingdom. This was refused. The company then 
started unaided to develop its own system of shore stations for com- 
municating with ships at sea, and the course was free at that time to 
everybody, requiring no licences and no permissions. By 1900 the 
Marconi Company had already 12 shore stations, including Poldhu, which 
was Intended for trans-Atlantic communication, all erected and equipped 
at the company’s expense. "The first shipping compiny to take the 
service was the Norddeutscher Lloyd. Before 1904 no licence was 
required to erect wireless stations for communicating with points outside 
territorial waters. It had been stated before the Committee that other 
systems had suffered owing to the Post Office practically liceasing only 
the Marconi stations. "ais was ab olut lv unirse. Before 1904 it 
Was free to anyone to put up stations for communicating outside 
the United Kingdom or with ships outside the 3-mile limit. Apparently 
the other systems either had not the means, or the enterprise, or 
the system by which they could do it, although the principal Lodge 
patents were taken out seven years before the pasing of the 1904 
Wireless Telegraph Act. It was to the Marconi Company alone that 
the public looked for many years for such safety as wireless telegraphy 
added to navigation round the British Isles. On Aug. 11, 1904, 
tae Post Office entered into an agreement with the Marconi € ‘ompiny 


granting facilities for the transmission and reception of messages 
between the United. Kingdom and North America and ships, and under- 
taking that should legislation make licences necessary it would grant a 
licence for ship-and-shore messages for a period of eight years, and for 
trans-Atlantic work for 15 vears. This proved that it would have been 
im possible for the Government to have resort to the system of negotia- 
tions suggested by Mr. Terrell in his questions on the subject of the 
Imperial scheme. When the Intemational Radio-Telegraphic Con- 
ference was held in Berlin in 1906, it would be remembered that repre- 
sentatives of the Marconi Company, including himself, gave evidence in 
opposition to the ratification by Great Britain of the Convention. A 
(Committee appointed by the House of Commons, however, decided to 
recommend the ratification, at the same time commending the valuable 
work of the Marconi Company as the pioneers of wireless telegraphy. and 
recommending that, should. the ratification injuriously affect the com- 
pany, it should. receive generous. consideration, His company never 
made any claim for any such damage, and it had been admitted by Mr. 
Sydney Buxton, then Postmaster-General, that the company had co- 
operated lovally with the Government in carrying out the provisions of 
the Convention. In 1909 the Post Office expressed a desire to purchase 
the company's shore stations, and it was intimated that, in any event, 
the licence for these stations would not be prolonged. beyond the term 
of eight. years specified in the agreement of 1904, which expired in 1912. 
His company were, therefore, constrained to sell to the Post Office their 
nine coast stations, together with the licence to use all their present and 
future patents for commercial purposes for communication between 
coast stations end ships at sea, and for outlving islands in the United 
Kingdom. This and some minor considerations was the sole intention, 
and he was sat sfied that they never intended that it should be construed 
to embrace mere than what he had mentioned. That was the true and 
only construction of the contract of September, 1€09. The consideration 
piid was £15,000, or an average of £1,666 per station, which included the 
rights he had mentioned. ‘Those owning the Poulsen station at Culler- 
coats were allowed to continue its use for commercial purposes for some 
two or three vears after the Post Office had become possessed of the 
Marconi stations, ‘Their only other important agreement with the Post 
Office was that of July 19, 1912, which embraced the acceptance of their 
tender of March 7, 1912. It was stipulated by the Post Office that he 
(Mr. Marconi) should. personally be a party to this agreement, and give 
them forthe purpose of the Imperial stations the benefit of his experience, 
advice and all future inventions so long as the agreement might remain 
in force. Ü 

Mr. Mar oni proceeded to refer to the relations between himself, the 
Marconi Company and the Admiralty. He said the first British ship 
on which wireless telegraphy was equipped was on the Royal vacht 
' Osborne " in August, 1898, aid the Marconi Company was notified by 
the Admiralty in 1899 to carry out tests in the summer between three 
warships during the naval maimuvres—the “ Alexandra,” the “Juno ” 
and the " Europa." Messages were exchanged up to 60 nautical miles. 
After these tests the Admiralty wished to equip several ships with the 
Marconi apparatus, but after a lengthy correspondence the terms of £100 
per year royalty pership were declined and the com pany notified that they 
proposed to use the invention under the powers afforded by sec. 27 of the 
Patents, Designs and Trade Marks Act, 1883, these powers being the 
same as the Government en‘oys under the Patents and Designs Act, 
1907—that is to sav. the Admiralty then proposed to do what had been 
suggested to this Committee should have been done in regard to the 
[Imperial scheme. However, the Admiralty, on Feb. 20, 1901, entered 
into an agreement with the Marconi Company to pay the royalty asked 
by that company of £100 per year on 32 installations on ships and shore 
stations. "This agreement was in 1903 substituted by another, in which 
it was agreed to pav the company £20,000 down and £5,000 a year for 
ll vears. giving the company the right of inspection of Admiralty 
stations in certain circumstances, the company undertaking to com- 
municate all improvements to the Admiralty and give every instruction 
and practice to naval operators. He (witness), in June, 1904, invited 
Lieut. (now Commander) Loring and Lieut. Gates Browne to accompany 
him to America in order to acquaint themselves with the methods of 
long-distance communi^ation then being tested on the Cunarder 
“ Lucania," for which the long-distancestations of Poldhu and Glace Bay 
were emploved. From that date until now representatives of the Ad- 
miralty had been offered, in accordance with the contract, facilities 
for viewing the long and short-distance installations of the Marconi Com- 
pany. He thought he should say that of late years the Admiralty had 
not tak'n full advantage of this agreement, and did not send repre- 
sentatives sufficiently frequently to the long-distance stations to inves- 
dgite the subject and to acquire a full knowledge of the important 
developments of recent vears. It had been stated, both before this 
Committee and before the Committee of 1907, that the Admiralty are 
using a system of their own,or. as Mr. Madge put it, what could be con- 
sidered a development of the Marconi system. He (witness) was at a 
loss to understand on what grounds this'statement could be made, He 
had on many occasions, in different parts of the world, intercept^d the 
signals transmitted from many of His Majesty's ships, and, in his judg- 
ment, there was nothing to suggest that these signals were transmitted 
by methods in any way different from that of his principal system, and 
in September, 1911, one of his engineers and himself inspected the wireless 
apparatus, by invitation, on one of His Majesty's ships, and tho system 
installed was the Marconi system pure and simple. 

Passing to the subject of continuous waves, Mr. Marconi said the 
evidence submitted to the Committee caused him some surpri o. In 
referring to the Poulsen and other so-called systems, it would be more 
correct to refer to them at tho Poulsen are or Goldschmidt generator, as 


oe 
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the case might be, the reason being that if they examined what is called | such waves." Count Arco, speaking in 1912, came to the conclusion that, 
the Poulsen system they found its only important feature consisted in | in regard to the elimination of atmospheric disturbances or interference, 
the use of the are in place of the spark. or the high-frequency alternator, | discontinuous waves were very much more efficient. than. continuous 
all other essential parts of the system being more or less identical with | waves. It had (continued Mr. Marconi) been. generally understood by 
those used in other and particularly in his systems. The same remark | the Committee, on the evidence so far givea, that the so-called Poule 
applied equally to Goldschmidt, In this case the novelty consisted in | system was a continuous-wave system. He wished to state that there 
the particular form of construction of a high-frequency alternator, High- | was doubt as to whether this was so. Prof. J. A. Fleming. whose com. 
frequency alternators had existed for 15 or 20 veais, At the same time, | petence in the matter had already been referred to, in a lecture before 
it would be only fair to say that there are at Jeast one dozen or more | the Royal Institution on Mav 24, 1907, and reporced in THE ELECTRICIAN 
different Marconi systems, Ho had at the present time at Clifden a ! for June 7 of that vear (produced), referring to the Poulsen are, said : 
system utilising continuous waves and emploving no spark whatever in | It has been contended that these oscillations are undamped and con. 
the transmission of messages. This was a Marconi svstem, vet during | tinuous, but L can show vou a remarkable experiment with a neon tube 
this inquiry it had been stated that the Marconi system was a spark | which proves that they are not always uninterrupted.” After describi 
syxtem, and So-and-so’s system was not, The Courts (continued Mr, | the experiment, he said; ©“ [t appears to me that this proves incon. 
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The first line in the diagram shows continuous waves, the second line tune vour receiver also to the frequeney of iie groups—3»0 as well as 
shows the waves divided into regular groups, and the third line shows 50.000 per second. One, therefore, has the very marked advantage by 
them in irregular groups. By these last waves group tuning is, of course, this system of being able to receive at two closely adjacent stations 
impossible, Assuming the frequency of the waves is, sav, 50,000 per different messages transmitted by the same wave-lengih, but each on 
second, if you are workiigon wave tuning alone, vou can only tune to the different group tuning, without any interference the one by the other, 
period of 50,000 per second ; but assuming groups of waves sueceediag 1t is impossible to do this with continuous waves, for obviously, they, 
each other at short and regular intervals of, say, 500 per second, vou can being continuous, there exist no groups to which a receiver can be tuned, 


Fic. l.—BDiaGRAM oF CONTINT DUS AND GROUPED WAVES. 


Marconi) had held that the so-called Balsillie system was nothing buta testably that the oscillations are not uninterrupted, but are cut up inte 
copy of the Marconi system. ‘The same decision. had been given in groups of various lenvihs.” This would nullify at once any advantage 
America ia regard t» the United Wireless Cos system, and in France of of discontinuous waves, because in order to obtain the great advantage of 
the system of the Cie, Générale Radiotelégraphique. ‘Lhe same remark — a discontinuous wave system these waves should be eut up inte regular 
applied to the system. known as that of the Société Francaise Radio- | groups of equal lenuch. as he (Mr. Marconi) had shown in his diagram, 
électrique. He had already stated that he had carried out numerous | and not. into Irregular groups. 
tests of continuous waves. These tests had been continued at intervals (To be continued.) 
up to the last few days, and there appeared to be nothing to chocse 
between the relative eficiency over long or short. distances. whether 
the waves were continuous or discontinuous or damped. In regard to Imperial Wireless Chain.— In the House of Commons last week. Sir 
wave tuning pure and simple, in his opinion, when using suitable re- , J. 0. Kees asked the Posimaster-General whether the Advisory Com- 
ceivers, tuning was better with continuous than with discontinucus | mittee on wireless telegraphy had expressed any further opinions sup- 
waves, but long-distance wireless telegraphy, as worked by the Marconi ; plemeatary to those given in their report and whether the Committee 
Company, was not dependent only on wave tuning for attaining selec- | had collected any, and if so what, evidence as to the estimated cost of 
tivity and the elimination of disturbances, but relied also upon the selec- | equipping: stations on the Marconi, Poulsen and Goldschmidt: systems 
tive properties possessed to a high degree by the human ear in distin- | respectively, and as to the relative cost of transmitting messages on thee 
guishing and differentiating the various notes and sounds, and also on | three systems. 
the fact that a receiver could be accurately tuned to the period of a Capt. NORTON, in reply, said they were not aware whether it was the 
section of regular curves of waves properly timed as well as to the period | intention of the Select Committee on the Marcori Contract to call for 
of the waves themselves. (Mr. Marconi submitted a diagram (Fig. 1) ; evidence from the members of the Advisory Committee. The latter 
and proceeded to further explain this point.) : Committee had not expressed any opinion for the Postmaster-Generals 
The Marconi Company had also attached considerable importance | guidance beyond those published in their report. He had had some 
to other methods of his which were contained in a patent granted in | conversation with the chairman on one or two questions arising out of 
1911 concerning the balancing of the receiver, which tended to greatly | the report. There were no papers which he could lay before the Howe. 
minimise outside interference. It had been stated by witnesses before | Phe question of cost was not included in the terms of reference to the 
the Committee that the continuous waves required less power than dis- | Advisory Committee, which were framed in conformity with terms of the 
continuous waves. He was, from personal experience, in absolute and | Select Committees special report. So far as was known, they did ot 
unqualified disagreement with such an opinion. There had been sub- | collect any evidence as to the cost of the various systems, 
mitted neither before the Committee nor anywhere else one scintilla of 
evidence to prove that continuous or undamped waves have anv ad- " ; 
vantage v intermittent or feebly ie C for long-distance Revised Telephone Rates. In reply to a question by Mr. Goldman. 


oca the Posimaster-General stated i © House of Commons on Thursday 
working in radio-telegraphy. Other workers of considerable practical | lena " (Mr. H.S ral ys 7 the Ms es ed cement on the subject 
, : : . ; : Ni i e( Mr. HoSa ebho ped ts TL ('0(unceme = 
and theoretical experience of wireless telegraphy were entirely in accord | m PARS Mn DN 


: , ; PU à a [of the revised scale Jephone s before the end of June. 
with him on this point. Count Areo, in THE ELECTRICIAN for Jan. 3. scale of telephone rates before the en 


1913 (produced), went further even than he (Mr. Marconi) did, and said 
that continuous waves required a larger amount of energy than a spark 
system, no matter whether the continuous waves were generated by are or 


by a high-frequency machine, Dr. W. H. Eccles, in THE E ECPRICIAN BOOKS RECEIVED. 


of Jan. 10, 1913 (produced). discussing purely wave tuning and re- [Copies of the undermentioned works can be had from The Electrician office, post free 
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sonance, dealt with this point. In the same issue of ‘THE ELECTRICIAN under 2s. and 5 per cent. for books published net. Add 10 per cent. for abroad or for 
Mr. Llewellyn Preece stated : We must conclude that the damped | foreign books.] 


wave system (that ix, what has been called here the spark system) con- 
sumes 50 per cent. less energy than the undam ped system, assuming equal 
speed of transmission." Mr. L. W. Austin, the expert. adviser to the 
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" Proceedings of the American. Institute of Electrical Engineers. 
April. 1913. Vol. XXII No.4. $1.00. 
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United States Navy, confirmed this view. The experience of the Italian l'ransactions of the American Electrochemical Society.” Vol. À 
Government officials in the practical working of wireless telegraphy was 1912. (Lehigh University : Published by the Society.) ias 
j x : Br vi ! : . . 3 Bases tata ya 4 S. 
second to none, and they had tried every other arrangement beside the Proceedings of the South Wales Institute of Engineers. Apr 
Marconi, including Poulsen, Bethenod, Moretti and others. The Italian | Vol. XXIX. No. L (Cardiff: Published by the Institute.) 95- 4 
= M » - T o wi 1 1 D » 1 Pps . ` 4 1? E M y Y a 9». 
Government possessed. more long distance stations in actual operation “Joumal of the Textile Institute.” — Edited by T. W. Fox an 


ing with ships, and their most experienced officer, Lieut.-Com. Pession, o Proceedings ” of the Cambridee Philosophical Society. Vel. XVII. 

had stated, in regard to the relative advantages and disadvantages of or MM dL ~A A. 6d. ` 
: j i T E Part Il. (Cambridge: The University Press.) 25. 6d. 

continuous and damped waves: “It would seem that the best results . » 3 ba : . Hae 

are to be obtained bv the use of continuous waves (waves not damped, | .. Journal an the Institution of Electrical Engineer, 

or sustained waves), but one can say at once that the means which are Vol. L., No. 218. 5s. 

at present known for producing them have not become practicable ; but, " Die elektrischen Eigenschaften und die Bedeutung des: ridn 

on the other hand, it would appear that, with the best receivers at present | Elektrotechnik." By Dr. Chr. Ries. (Berlin: Administra 

available, it ix neither economical nor useful to make efforts to employ | Fachzeitschrift “ Der Mechaniker.") M. 5, 
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THE ISOLATED PLANT. 


It would come somewhat as a surprise, not to say a shock, 
to the commercially minded central-station engineer in 
this country to receive a copy of an American publica- 
tion known as “ The Isolated Plant." This is issued 
monthly in support of a class of electrical installation 
which in this country we regard as gradually becoming 
obsolete. 
stations and the laying of extensive systems for the distribu- 
tion of electrical energy is partly due to a long and somewhat 


$ 


also carried on an active campaign ìn utilising the many 
waterfalls and hydraulic sources of energy with which 
Nature has supplied them abundantly. Presumably, both 
these steam and hydraulic stations have been subject to 
somewhat serious interruptions, if we may take the word of 
our contemporary, and this fact has thrown discredit upon 
public electricity supply, while at the same time enhancing 
the claims which can be put forward on behalf of isolated 
plant. Of course, it must not be forgotten that in most 
large American cities huge buildings are put up in which 
there are hundreds if not thousands of offices. If the public 
electricity supply is liable to more or less frequent mterrup- 
tion it will be easily understood that serious inconvenience, 
loss and delay will be inflicted on the tenants in such 
buildings; in fact, it should not be a difficult matter to 
persuade the landlords or estate owners of such buildings to 
be independent of the public supply, more particularly as 
fairly efficient steam or oil-driven generating plant can be 
installed, and in the case of the former the exhaust steam 
can be applied for heating purposes. We think that our 
contemporary is perhaps rather too fond of throwing mud 
at the public electricity service, and if its columns were. 
purged of this class of matter it would be a more acceptable 
publication, particularly on this side. It may be pointed out 
with advantage that the tendency in this country is to shut 
down the isolated plant, whether it be driven by gas, oil or 


steam engines, and to place absolute reliance on the public 


The steady progress of large electricity supply ' 
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supply. Whether or not it is a matter of temperament or 
natural abilitv, or even an indigenous aptitude for carrying 
out good work, we seem to have been able to establish a 


. e . . . ' r . . . . 
painful experience of small installations which were put . thoroughly reliable public electricity service, and one which 
down with the idea of furnishing current to, individual , we presume our American friends would like to possess. We 


buildings or groups of buildings. The principal reason for 
this course of action was the economy in production which 
followed the centralising of the generating plant. With 
the general extension of the business of public electricity 
supply it has come to be recognised that in order to ensure 
absolute reliability of service more than one power house 
must be put down. It is true that the present tendency is 


- to concentrate as much of the work of generation upon 


a single unit as possible in order to utilise the energy of the 
coal in the most efficient manner possible. We gather from 
the columns of “ The Isolated Plant " that central-station 
service, presumably in America, has not reached the same 
standard of reliability as now prevails throughout the 
length and breadth of the British Isles. Our American 


do not say this in any boasting spirit. The result is doubtless 
due to that peculiarly British trait of thoroughness which 
evidently only comes of long experience. A fact of some 
significance which is emphasised in the columns of “ The 
Isolated Plant ” is the present-day tendency of the manage- 
ment of large hvdro-electric schemes in America to lay down 
standby steam plants which will be able to give either & 
partial or total service in the event of the closing down of the 
power station through floods, ice or other reasons brought 
about by natural causes. This practice should not, 
however, be made capital of, because it seems to us to be a 
perfectly wise provision on the part of the suppliers of, 
electrical energy and an appreciation on their behalf of the 


duty which they owe to their consumers. [t is in no sense 


cousins have done the greater part of the work of designing | an argument in favour of the laying down of separately 
and building large steam turbo-electric units, and have | driven generating plant. 


294 THE ELECTRICIAN, MAY 106, 1913. 


TROLLEY BUSES IN THE BRIGHTON DISTRICT. 


The Hove borough surveyor (Mr. H. H. Scott) has prepared a 
report on the tour of inspection made by himself, the mayor (Ald. 
Barnett Marks, J.P.) and the chairman of the Traction Committee 
(Councillor Taylor) of systems of trolley buses now in operation, 


The object of the tour was to obtain information which would enable 
Hove to institute a comparison between the advantages and disadvan- 
tages of trolley omnibuses and motor omnibuses. The report stated 
that in Great Britain rail-less electric traction was in operation at Brad- 
ford, Leeds, Rotherham and Stockport, and thé system was being con- 
structed at Aberdare and Keighley. At (Chesterfield it has been found 
desirable to abandon the idea of trolley buses on certain routes where 
the Post Office have a number of overhead wires, and to seek powers to 
run motor buses, in order to avoid the expense of dealing with 
the telegraph and telephone equipment. In all. about a dozen other 
towns have obtained Parliamentary powers for trolley omnibus services, 
and 11 schemes are about to be formulated. Mr. Scott also points out 
that, side by side with the ascertained facts in regard to trolley buses, 
there is a large body of expert opinion tending towards the adoption of 
the improved type of motor vehicle as more suitable than any other to 
the requirements of busy city traffic. The Corporations of Aberdare, 
Manchester, Oldham, Rotherham and Warringion are purchasing such 
motor buses, and Coventry and Nottingham are promoting bills for 
powers to work the same kind of vehicles. 

The Bradford rail-less route is 1} miles in length. traverses a district 
'" moderately " populated and occupied by small houses. The overhead 
equipmeat consists of two parallel wires on each side of the road, and 
supported on cross wires, which are attached to lap. welded steel posts 
erected opposite each other along the kerb line, at distances of about 
35 vds. apart, on the span-wire system. When loaded. each single-deck 
car weighs about 5 tons, and the current used is about 0-95 unit per car- 
mile. At Bradford two cars perform the double service, running on 
week davs each half hour. 

The Leeds system is very similar, but the route is 4 miles in length. 
nearly ] mile of which is in the city, the rest being mostly rural. The 
overhead wires are supported by bracket arms from posts instead of 
span wires. The fleet consists of four cars, working a one hour service 
on week days (accelerated on Saturdays, Sundays and Bank Holidays). 
The cost of working (exclusive of proportion of general manager's, trathe 
superintendent's and other salaries) is 6-47d. per car-mile. and the earnings 
are 10-75d. per car-mile. 

Similar arrangements prevail in regard to the trolley buses at Rother- 
ham, where the current used is an average of 1-55 units per car-mile. 
The length of the route is 4j miles. 

At Stockport the Bremen system is employed. A single pair of over- 
head wires are placed vertically, which serve for vehicles travelling in 
both directions, the connecting cables being detached. and. exchanged 
bv the drivers when the cars meet each other. The roller is of the over- 
running tvpe, and is connected to the car bv a flexible rope instead of 
by the trolley poles, as in the places previously described. The cost of 
equipment is £750 per mile, which is approximately half that of the other 
lines. The cars are slightly more expensive. The cost of cars in the 
whole of the systems inspected ranges from £700 to £772 each. 

At Aberdare the system was that known as the Mercédès Stoll, which 
was also an over-running arrangement connected by flexible wires. The 
route was 3} miles, divided into four sections. 

At Keighley the same system was in operation. The over. running 
apparatus, which was in favour on the Continent, had much to recom- 
mend it, but the other appliance was mostly used in England on account 
of the connection between the trolley bus services and existing tram- 
wavs. The flexible cable ensured greater freedom for lateral deviation 
of the car, but the arrangement for junctions and crossings in the over- 
head work was not so simple as with the under-running systems. The 
cable was a twin one coiled on a drum fitted with a spiral] spring, which 
automatically wound up or let out as required, so as to enable the vehicle 
to deviate from side to side of the road. With rigid trolley poles the 
deviation of the car was obviously limited to the length of the trolley 
arms, and a further disadvantage was that the weight of these. with the 
necessarv springs, was placed on the top of the vehicle. In the case of 
a double-deck vehicle the disadvantage would be more pronounced, as 
the centre of gravity would be higher. On the other hand, the junctions 
and crossings in the overhead work were simple. Two trolley poles were 
required on a trolley bus as against one on an ordinary tramcar. 

The report deals at some length with the relative merits of trolley 
buses and motor vehicles, and with the advantages and disadvantages 
of both. At Sheffield the Corporation are so satisfied with the first half. 
dozen thev introduced that they have given instructions for additional 
buses to be put on other routes where there was demand for tramway 
services. Mr. Scott points out the extreme difficulty of instituting a 
reliable comparison between the cost of working the two kinds of buses, 
as local conditions play an important part in the calculation. ‘Taking 
a fair view of all the circumstances, he is inclined to take the operating 
cost of trollev buses as 7d. per mile, and for motor buses as applicable 
to Hove at 9d. per mile. In speed the vehicles are about equal. The 
wear in roads might be the same in each, but the trolley bus would run 
in the same groove. The motor bus would not be rated, except on the 
assessment for the buildings and garage connected with the undertaking. 
In that respect it differed from the trolley bus, which, it was assumed, 
would be assessed on similar methods to tramwavs (i€, on its revenue- 
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earning capacitv). In considering the 2d. per mile extra cost of the 
motor vehicle it must be remembered that charges for interest and 
sinking fund will be lower by reason of the absence of capital expenditure 
upon overhead equipment, which might make a difference of from 0-25d. 
to 0-5d. per car-mile, according to the number of vehicles in the service. 
Taking the 2d. as a basis of calculation, Mr. Scott estimates that on a fleet 
of 25 buses running an average of 100 miles per day during 300 days of the 
year the cost would be an extra £6,250 per annum for motor buses as 
compared with trolley vehicles. Notwithstanding the difference in cost 
of running in favour of the trolley vehicle, he suggests for consideration 
whether, in the event of the Council deciding to proceed with the matter 
at once, it would not be wise to limit the erection of overhead wires to 
the routes set out in Clause 16 of the Hove Corporation Act, 1912, leaving 
the other routes named in the Act to be dealt with as experience may 
determine. j 


BUSINESS NOTICES. 


Messrs, Wm. McWhirter & Son notify that they now almost 
exclusively confine themselves to electrical and mechanical repairs 
to plant. and that they specialise in re-winds of armatures and field 
coils. 

The firm are thoroughly equipped for both alternating and continuous. 
current work. The works is Glasgow have been extended and reor- 
yanised, and are now under the direct management of Mr. A. S. McWhirter 
and a staff of technical assistants. "hey have recently opened new works 
at Wharf-street, Cardiff, where a complete new plant has been installed, 


and is under the management of Mr. A. C. MeWhirter, who has had unique 
experience of such work. 


Reduction of Electric Cable Prices.— Members of the Cable Makers 
Association announce a reduction in the prices of Association grades 
of cable. and in future the following discounts to the trade will be 
allowed :— 

2.500 megohm, 600 megohm. 300. megohm, 600 volt, C.M.A. and 
Association pure indiarubber flexibles, 273. 15 and 10 per cent.; pure 
indiarubber wires and cables, 7}, 15 and 10 per cent. Corresponding 
discounts will be allowed on non- Association cables by those members 
who supply them. 

Plant for Sale.—4n advertiser wishes to dispose of three 250 kw 
alternator gas engine seta, 


Mr. A. Underwood, 3. Queen-street. London, E.C.. has for sale a 
Belliss engine direct coupled to two Siemens dynamos. 


Agencies Wanted.—A technical chemist wishes to represent il 
Italy important United. Kingdom firms producing electrically 
produced steel ingots, Martin steel plates for boilers and ships, and 
chemical products, and an Englishman is willing to act as representa 
tive in Italy of firms in the United Kingdom manufacturing scientific 
instruments. and electrical and other engineering accessories Com- 
munications to the Secretary, British Chamber of Commerce for 
Italy, 1, Via Innocenzo Frugoni, Genoa, 


BANKRUPTCIES, LIQUIDATIONS. 


A meeting of the creditors of the Adams Mfg. Co. (Ltd.) was held 
on Friday last. , f 

‘The shareholders had previously passed) a resolution. in faveur © 
voluntary liquidation and had appointed Mr. L. Hardy to act as iique 
dator. According to the statement of affairs, the ranking Hapus 
amounted to £30,000 and the assets were estimated to realise ue 
subject to debentures of £15,730 and. preferential claims of £640. | : 
net assets were thus reduced to £35,954, but a surplus was shown i 
regarded. the unsecured creditors of £5,800, odd. The pn 
were stock-in-trade and work in progress £23,000, machinery ant pus 
£0,000, freehold factory £6,000 and book debts £7.800. The com pany 
was founded in 1906, and the whole of the debentures were E 
vears ago. ‘The debenture holders had also appointed the liqui e 
to aet as receiver, and he had. been. carrying on the D dl 
capacity. The company had plenty of work in hand, and it was X URS 
that the receiver had traded at a profit. The voluntary Mauda n 
confirmed, and 3t was decided thai a representative of the croinn 
should be elected as joint liquidator, with a commiitee of inspection. 


A meeting will be held on June 12 at 714, Queen Victoria stree 


PALT Judt- 
London. E.C.. to receive an account of the winding-up of the Oudt: 
shoorn Electric Light & Power Co. (Ltd.). 


ix «le-road. 
Claims against Fred Shaw. electrical contractor, 258. b un 
Hull, are to besent to Mr. G. A. Acheson, York City LENT 
Lowgate, Hull, by May 29, preparatory to payment of a dh 


* , at ical 
An application for the discharge of Tom Arthur Rs : Dee 
engineer, lately trading at Park Electrical Works. W^ Ibion- place 
Leeds, will be heard on June 9 at the County Court. i 
Leeds. 


te 
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ELECTRICITY SUPPLY. = 
US UL A TT 


EXTENSIONS. 


Ballaghaderreen (Ireland).—The Lighting Committee recently 
recommended Castlerea District Council to apply to the L.G. Board 
for sanction to an additional loan of £1,100 for extending the elec- 
trical undertaking by erecting hydro-electric plant for utilising the 
water power of the Luny river. The plans and specification of Mr. 
L. J. Lawless for carrying out the scheme were adopted at the last 
meeting and formal application has been made to the Board to 
sanction the loan. 


Battersea (London).—A loan of £8,768 is to be taken up from the 
London County Council for additional generating plant. 


Burton-on-Trent.—The Gas and Electricity Committee have 
resolved to extend the electric supply mains to the brewery of 
Messrs. James Eadie (Ltd.). 

The additional plant at the electricity works will be formally inaugu- 
rated on the ¿Oth inst. 


Hammersmith (London).— Arrangements are being made for the 
electric lighting of a portion of Emlyn-road, and the supply mains are 
to be extended to supply Messrs. Waring's factory in Cambridge- 
road at a cost of £463. 

In connection with the delay in delivery by Messrs. Richardsons, 
Westgarth & Co. of a steam turbine generating set for £7,942, the Elec- 
tricity Committee report that in view of the excellent work carried out 
by the company (both under the present and under former contracts) for 
the Council, the Council might reasonably forego the imposition of a 
penalty for the delay. 

The electric supplv mains on the north side of King-street are to be 
relaid at a cost of £461. 

b Peterborough.—An inquiry was held on Wednesday into an appli- 
cation of the Council for sanction to borrow £7,000 for extensions of 
the electricity works. 

It was stated that the present loan debt on the works amounted to 
£49,000. For the last few vears the works had shown a surplus, but in 
all £7,548 deficit had been met from the rates. 

The INsPECTOR mentioned that he had been to the works and they 
thought they might save half their coal bill with a modern plant. It 
would pay to ‘scrap " their steam engines and buy new ones. 


Rhondda.—An inquiry was held last week into the Council's appli- 
cation for sanction to borrow £23,400 for electricity works and 
£38,500 for a refuse destructor at Dinas. 

The £23,400 for electric lighting purposes was made up of the follow- 
ing: Electricity supply mains, £14,469 ; sub-station equipment, £3,121 ; 
meters, £1,500;  sub.station buildings, £1.182; preliminary, engi. 
neering and legal expenses, cost of order, &c.. £1,128; and provisional 
sum for establishment of hire- purchase department, fittings, motors, &c.. 
£2.000 : total, £23,400. 

The £38,500 for the refuse destructor comprised the following : Refuse 
destructor plant, £14,253; buildings, chimney and works wiring, 
£13.608; generating plant and machinery, £8,690; transformers. 
switchgear, and instruments, &c., £1,339; preliminary engineering and 
other ex penses, £550. 

The combined scheme is an interesting and somewhat unusual one. 
An agreement has been entered into by the Urban Council with the South 
Wales Electrical Power Distribution Co. which provides for a supply in 
bulk by the Council to the company from their destructor, and vice versa 
a supply in bulk from the company to the Council for the electric lighting 
undertaking. 

As Mr. R. W. Hammond (of Messrs. Robert Hammond & Son) put it 
in evidence, the arrangement in effect meant that the Council could treat 
the South Wales Co. as a huge storage bin into which they could at any 
üme pour their waste energy and upon which they could draw at will 
for the energy required for lighting. The output from the destructor is 
estimated at 4,000,000 uniis per annum, and the Power Company will 
pay 0:3d. per unit for energy generated during their busy hours (between 
6 a.m. and 3 p.m.), and 0 25d. per unit during the rest of the 24 hours. 
Conversely, the Council will pay for their bulk supply for lighting 0°9d. 
per unit from 6 a.m. till 3 p.m., but only 0:25d. per unit for the remainder 
of the 24 hours. The energy required for lighting will be delivered by the 
company at any point on their 11,000. volt mains which trave.se both the 
Rhondda Valleys. A lighting scheme which can buy its electricity, de- 
livered at sub-stations scattered overa large area, at so low a price as 0:25d. 
per unit ought to be able to do good business among & population of over 
160,000 and in competition with gas at 4s. 3d., but it will be no surprise 
to those familiar with the Welsh love of litigation to hear that the scheme 
was opposed by the Taff Vale Railway Co. and a number of colliery 
companies, whose total rat able value exceeded £250,000. 

Mr. W. P. Nicuoras, solicitor to the South Wales Miners’ Federation, 
who is also Clerk to the Council, in presenting the case, stated the case 
for the application, and hinted that the opponents were interested in the 
Rhondda solely from the dividend point of view. 
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It was intimated that contracts for the work had been let (subject to 
the L.G. Board's sanction) to Messrs. Heenan & Froude, Belliss & Mor- 
com, Bruce Peebles & Co., Callender’s Co., and Ferranti (Ltd.). 


GENERAL. 


Blackrock (co. Dublin).—Pembroke Council have agreed to give 
a supply of electricity in bulk in this district and, provided Blackrock 
Council agree to accept the terms offered, à provisional electrio 
lighting order will be applied for. 


Bray.—The Council were informed at their meeting last week that 
since the installation of oil engines at the electricity works there had 
been a saving of £2. 10s. a night on coal. 


Coventry.— Out of the profit of £16,294 on the past year's working 
of the electricity undertaking, a sum of £4,500 is to be applied in 
relief of rates, and £11,600 in payment for new machinery (in lieu 
of raising a loan), the balance of £193. 17s. 9d. being carried forward. 

The Council are recommended to increase the salary of the electrical 
engineer and manager (Mr. G. Tough) from £550 to £650 per annum, 
and to reduce the flat-rate charge of 41d. per unit for current for 
lighting to 34d. per unit. 


Finchley.—At the last meeting of the Council the Electricity Com- 
mittee submitted a report on the tenders received for an oil-driven set 
for the electricity works. 

It was recommended that the tender of R. Hornsby & Sons be accepted, 
their price on a system of deferred payments (one-third on delivery, one- 
third twelve months after and one-third eighteen months after delivery) 
being: Engine, £3.428 ; generator, £834; bedplate, £65. 

In the discussion which ensued Councillor Nicholls asked if it was a 
fact that the reason for not accepting the lowest tender (£2,650) was that 
Cole. Marchent & Morley would not supply an engine on the deferred- 
payment system; but Councillor Syrett replied that the Committee 
had to take into consideration the efficiency of the machine and economy 
in working. The electrical engineer was quite satisfied that the engine 
recommended was the cheapest, taking all things into consideration. 
The “ spot cash ” price of the engine was £3,051 ; the Council would have 
to pay £3,248. On two occasions the Council had sanctioned the purchase 
of an oil engine out of revenue. The only other method was by loan, for 
which the sanction of the L.G. Board must be obtained. That meant 
unnecessarv delay and expense, besides adding to the capital of the 
undertaking. The Council would have to pay 6 per cent. under the 
deferred-payment system. It was not at all unusual to buy machinery 
on the lines proposed. 

'The Committee's recommendation was adopted. 

Glasgow.—The Corporation are recommended to increase the 
salary of the chief electrical engineer (Mr. W. W. Lackie) from £1,000 
to £1,100; that of the chief assistant engineer (Mr. Archibald Page) 
from £600 to £650 ; that of the accountant and chief clerk (Mr. R. B. 
MaeCall) from £375 to £100; and that of the inspector of lighting 
(Mr. S. Langlands) from £450 to £500. 


Hessle.—Hull Electricity Committee reiterate their recommenda- 
tion to take a transfer of the Hessle electric lighting order. 


Municipal Trading.—At the meeting of Sheffield Corporation on 
Wednesday the Electric Supply Committee reported that they had 
had conferences with representatives of the electrical traders on 
wiring work, &c. 

At the outset the contractors took the view (1) that the Corporation 
should do no work beyond the wiring terminating at the ceiling rose or 
like termination, be it wallor floor, and (2) that the words “ fix," “repair,” 
“ remove," in sec. 83 of “ The Sheffield Corporation Act, 1912," did not 
enable the Corporation to fix, repair or remove lamps or fittings except 
with and bv the intervention of a contractor, and further they insisted as a 
sine quà non that the Corporation should abandon the fixing, repairing 
and removing of lamps and fittings in the future. The representatives 
of the Corporation dissented from the view of the contractors as to the 
interpretation of the section on the question of fixing, repairing and 
removing lamps and fittings," and they also asserted that any person 
not being an officer or employé of the Corporation carrying on business 
on his own account could undertake with the Corporation to sell their 
goods for them under the enabling provision of sec. 83 of the 1912 Act, 
and would be a contractor carrying on his business independently of the 
Corporation within the meaning of the Act. Furthermore, that the 
Corporation might arrange for the sale by such contractor of the Corpora- 
tion's fittings in the ordinary course of his business, the contractor 
receiving such percentage or commission on the sales as may be agreed 
between the parties. After a long discussion the opinion was expressed 
that a scheme based on the lines of the Bristol scheme might be acceptable 
to the contractors, and a scheme was submitted to the traders, but after 
considering it Messrs. Albert Davidson (chairman) and A. J. Ward (hon. 
secretary), on behalf of the Sheffield Electrical Contractors’ Association, 
wrote that the traders were of the opinion that it was not possible to 
frame a scheme which should not contravene the judgment of the High 
Court, and the provisions agreed to in the 1912 Act, and upon which judg- 


_ ment and Act they had been compelled to expend so much time, thought, 


The Medical Office: gave it as his opinion that the exceptionally high | 


rate of infantile mortality in the Rhondda was due to some extent to the 
absence of any satisfactory method of refus» disposal, 


and expense. That being so, they considered it useless to discuss how 
certain schemes might be carried out when they objected to such schemes 
entirely. In the opinion of the traders the only practical and impartial 
interpre: stion of the Act is ; —(1) “ If the Corporation desire, they have the 
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right to keep a showroom for exhibits only, hut not in any way can thev 
use it for trading either directly or indirectly; (2) a printed list of all 
contractors should be kept or delivered occasionally with their bills for 
current, or in any other method which they think desirable to extend the 
business, and in which they will have the full co-operation of all electrica! 
contractors.” The contractors were not now agreeable to any continuation 
of Corporation trading by that department in any other form than 
allowed by the 1903 and 1912 Acts and the judgment of the High Court. 

The Electricity Committee reported that they are still considering the 
way in which to carry on the workof the department., and they will shortly 
submit a recommendation dealing therewith. 

The cost of the promotion and passing of the Sheffield Corporation Act 
of 1912 amounted to £8,748. 14s. 10d. 

At the Council meeting on Wednesday there was some discussion on the 
minutes cf the Committee. The proposal to assign the are lamp mainten- 
ance contract to Messrs. Marsh Bros, for £125 was challenged, but ulti- 
mately it was adopted by 30 votes to 22. 

Ald. SENIOR said it was time the Corporation stopped wasting the rate- 
pavers’ money in fighting ratepayers. 

Sir WILLIAM CLEGG said that so long as the gentlemen who signed the 
letter which appeared in the minutes adopted such a high and mighty 
tone towards the Corporation there was no possibility of a reasonable 
compromise between the Corporation and the private traders. He 
advised them to take a more conciliatory attitude. 

Col. Heus said the Corporation had been engaged in fighting for a 
long time, but they had been beaten in the law courts. The matter was 
not a bigone. Jt was merely a personal feeling. and he hoped that they 
would admit the true position and act accordingly . 

Councillor CROWTHER said there were comparatively few contractors 
in Sheffield who were able to keep astoek adequate to the needs of the city, 
and he believed it was in the interests of the larger number of contractors 
that the scheme should be followed, and also in the interests of consumers 
themselves. 

The minutes were then approved. 

Oil Fuel for Electricity Works.—At the last meeting of the Poplar 
(London) Council a proposal of the electrical engineer (Mr. J. H. 
Bowden) to provide oil-fuel apparatus for use at the generating 
station was under consideration. ° 2 

It was stated that the apparatus had been specially designed to meet 
the demands of power stations, for use over peak loads, and to meet any 
sudden demands caused through increased load, or in case of breakdown 
due to fan motor failing. ‘The greatest advantage was that a large pro- 
portion of steam plant was available for use, and that was a most im- 
portant factor when employing large plant units, and would overcome 
one of the most serious difficulties of past experience, The evaporative 
capacity was 17,000 Ib. of water per hour, and if fitted to the new Bab- 
cock & Wileox boiler with underfeed stokers would, when working at the 
normal rate of 36,000 Ib. approximately, increase the capacity to 53.000 1b. 
without the abnormal inerease in coal consumption necessitated by 
forcing the boiler. 

The Committee recommended that the apparatus (with necessary tank, 
pump and pipe connections) be provided at a cost of £133, and this was 
agreed to. 

Radcliffe. —On the occasion of the Royal visit to this district in July 
the Council have ‘decided to give a free supply of electricity to 
their customers for illumination purposes. 


Tunbridge Wells.— Application is to be made for an order to enable 
the Council to give a supply of electrical energy to Speldhurst. and 
application is also to he made to the L.G. Board for sanction to 
borrow £3,100 for mains, transformers and house services. 

Walsall.—The Electricity Committee have now received the final 
report of the consulting engineer (Mr. E. M. Lacey) on the condition 
of the electricity undertaking, and the chairman has made a report 
upon it to the Council sitting as a General. Purposes Committee. A 


a 


special mecting of the Council will be held to consider the metter. 


LIGHTING NOTES. 


Bourton-on-the-Water.—The Parish Council have asked the local 
gas and electric light companies to submit schemes and tenders for 
street lighting. As all the councillors except two are interested 
in cither the gas or electric light companies, it has been decided to 
apply tothe County Council for permission for all the councillors to 
vote in the matter. 


Tunbridge Wells.—Notice has been given to the local gas com- 
pany of the intention to convert 50 further gas lamps to clectric 
in streets in which cables are already laid, 


POWER AND HEATING NOTES. 


Electric Food Warmers.—Glasgow Corporation have decided to 
provide electric heaters for warming food and tea for policemen on 
night duty. 

Electrically Driven Travelling Gantries.—Messrs. P. & W. Maclellan 
have recently constructed some electrically-driven travelling gantries 
for the Indian State Railways Department. 

The traveller will lift four loads (each 74 tons) by four winches simul. 
tancously, and with these loads and against a wind pressure of 15 lb. per 


sq. ft., the traveller must be able to travel 10 ft. per min., increasing to 
30 ft. per min. when there is no wind. Each of the 71-ton loads must be 
lifted. simultaneously 30 ft. per min. One travelling motor and four 
hoisting motors will be required on cach traveller, The travelling motors 
will have a speed of about 700 revs. per min., and the lifting motors about 
1.400 revs. per min. The current will be three phase (50 periods) at 440 
volts. The motor for travelling can be controlled by à man standing 
near im such a position that he can sce the lifting hooks. 

Electricity in Mining.— 1n the rccent report of the Natal Steam Coal 
Co. for 1912 it was stated that. in view of the improved aspect of the 
coal trade. the directors considered it advisable to purchase an 
electrical plant for coal cutting. ventilating and lighting the mine, 
as the colliery was one of the very few which had not an electrical 
plant at work. The order had already been placed. and it was 
anticipated that it would be in working order during the present year. 

At the recent meeting of the Heawood Tin & Rubber FEstaies (Ltd) 
it was stated by the chairman (Sir Wm. H. Treacher, K.C.M.G.) that when 
water rights over an additional stream had been granted to the company 
thev would carry out the piping of the new water to the mine, and also 
the erection of a hydro-electric installation for running a tailings pump at 
the mine. 

Electricity in Dockyards.— Bootle Corporation have agreed to 
supply electrical energy (at an agreed rate) for lighting and power 
to the Gladstone Graving Dock. Seaforth. for a period of tive years, 
but subject to 12 months! notice. 


Electricity in Nitrate Works,—1t was reported at the meeting cf 
the Santa Rita Nitrate Co, last week that owing to the unfortunate 
breakdown of the hydraulic lift the maquina was paralysed, and the 
manufacture of nitrate had to be suspended. They had previously 
arranged to replace the hydraulic lift by an electric conveyor, which 
was found to be more reliable than a hydraulic lift. The electrical 
installation was practically completed and was in operation, Very 
little was now required to be done, and they had only in hand the 
erection of the new boilers and the oil fuel plant. which was pro- 
gressing rapidly. and would shortly be completed. 


Electricity in Woollen Factories.—At the recent meeting of the 
London Woollen Co. (Ltd.) it was announced by the chairman that 
they had done away with the old system of belting and gas engines. 
During the vear they had spent £1,000 in turning out old machinery 
and in installing labour-saving appliances. including electric motors 
for driving tools, cutting knives. Xc. 

Wimbledon. —1n reply to an application by the consulting elec- 
trical engineers to the L. & S.W. Railway Co., the Council have 
offered to supply electrical energy to the company's site of a power 
house proposed to be erected off Durnsford-road in connection with 
the electrification of a portion of the company’s railway, so as to 
enable the contractors to work overhead travelling cranes or other 
plant during the erection of the power station, at 14d. per unit fora 
minimum consumption of 50,000 units per annum, subject to the 
maximum demand not exceeding 25 kw. 


TRACTION NOTES. 


TRAMWAYS. 

Aberdeen.—The new pay-as-you-enter cars on the Woodside route 
appear to be very popular, for the receipts for the first week were 
£329. 94, 5d.. compared with £271. 15s. Id. for the corresponding 
period of 1912. 

Burnley.—The Council have decided to remove the centre poles 
on the tramway system aud suspend the wires from side poles. 

The Board of Trade has sanctioned the running of a goods wazzon 
on the tramways between. Nelson and. Padiham and Burnley and Harle 
Syke for six months further. 

Dunfermline.—There is a local agitation in favour of the extension 
of the tramways to Milesmark, and at a recent meeting à deputation 
was appointed to wait upon the Council in order to urge them to call 
upon the Dunfermline & District "Tramway Co. to carry out the 
extension. 

Manchester.—The tram route along Wilbraham-road to Chorlton 
was opened for traffic on Friday last. 


Merthyr.—The Board of Trade have sanctioned an extension by 
one year of the time for completing the Merthyr Electric Traction 
Co.'s line to Cefn. 

Tramway Assessment.—With reference to the circular notice 
recently issued by the London County Council asking the Metro 
pohtan Borough Councils to reduce the assessment on the County 
Council's tramways in their respective boroughs on the ground 
" that the hereditament had been reduced in value in consequence 
of the falling-off of the traftic receipts, due (among other things) to 
competition from motor omnibuses," Camberwell Council have 
decided to insert the assessment of the lines in their borough in the 


June provisional valuation list at a nominal reduction of £1 rateable 
value, d 
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RADIO-TELEGRAPH NOTES. 


The ' Daily Express " (London) correspondent at Berlin states 
that the Nauen station (Poulsen) created on May 9 a new record for 
long-distance radio-telegraphy by communicating with the station 


at Sayville. Long Island, nr. New Veork City. 4.000 miles distant. 


It is announced in the Chinese journals that a contract. has been 
signed between the Government and the Telefunken Company for 


the latter to establish radio stations on their system at Peking. 


Kalgan, Canton, Swatow, Hankow and Shanghai, preparatory to the 


connecting-up of provincial capitals, chiefly for stragetical and mili- 


tary purposes and for supplementing the land lines should there be 


any breakdown of these. The service is to be operated. it is stated, 
by Chinese, and the stations are to be high power and each guaran- 
teed for 1,500 miles transmission under normal conditions. 


regarding the employment of radio-telegraphy as other countries 
have adopted to prevent interference. lt is intended to establish 
later a station at Pratas Islands, 200 miles S.E. of Hong Kong. with 
the object of working with Hong Kong and Manila “ 
of typhoons.” 


NT A UII 
= EMPIRE NOTES. 
HN UT OQ 


Australasia.—A local cement company has arranged with Whan- 
garei Council to take over the task of generating electricity from the 
Wairua Falls and supply the borough with current, provided that the 
Government raises no objection. 
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Canada.—Calgary Council has asked the ratepayers to give their 
authority for the raising of loans including £14.400 for extending 
the underground conduit system of the city, and £51,400 for strect 
railways, Of this amount £20,900 is to be spent on laving a concrete 
sub-base under certain street railway tracks. and the remaining 
£30,500 on the provision of six 413 ft. cars, 20 motors for car equip- 
ments, 48 forced-draught car heaters. ! trolley overhead repair tower 
wagon, tools and equipment for car sheds, &c. 


The " Financial Times" states that the Hon. A. L. Sifton. 
Premier of Alberta, will arrive in this country next week to negotiate 
a small loan for the extension of the provincial telephone system in 
Alberta. 

It is claimed that the Government. telephone system is the finest 
example of State-ownership in existence. The equipment is of the latest 
atomaiic pattem and the Government has made a profit of 12 per cent. 


Indian Bridge Contract—The ' Birmingham Post" Darlington 
correspondent states that a new bridge is to be built over the Pazun- 
daung Creek in connection with an extension of the Burma railwa ys. 

The bridge will be 760 fi. in length, comprising three 165 ft. fixed spans, 
a rolling lift span to give 100 ft. clear opening for river trathe, and an 
approach span of 120 ft. length. "The rolling lift span will be built to the 
plars of the Scheizer Rolling Lift Bridge Co. (Chicago), and will be 
operated by either electricity or hand power. The designs of the bridge 
were prepared by Messrs. Rendel, Palmer & Triton, consulting engineers 
for the India Office, and the tender of the Maschinenfabrik Augsburg- 
Nurnburg has been accepted for the fixed spans, 


FOREIGN NOTES. 


' Argentina.—Senor Landelino Zid has been granted a 30 years’ 
concession for the construction of a telephone system in the Depart- 
ment of Coyle, National Territory of Santa Cruz. 


China.—H. M. Embassy at Tokio reports that the South Manchuria 
Railway Co, imported materials in 1912 to the value of £211.99. the 
countries supplying the goods included the United Kingdom £84,400, 
U.S. A. £50.489 and Germany £66.464. The total of electrical appa- 


i was £22.723 (United Kingdom £11.483 ; U.S.A. nil; Germany 
107), 


In the little ‘city of Fatsham. near Canton. a company was 


recently formed to undertake the supply of electricity for lighting 
and power, 


, This fact is a gratifying mark of progress among the Chinese, and what 
I more gratifying still is that a British firm (the General Electric Co, of 
China) has secured the principal contract in connection with the installa- 
tion, which will be np to date in every respect, and ample provision is to 
* made to meet future demands. The generating plant, which the 
General Electric Co. of China is to supply, will consist of three three-phase 
Renerators of an overload capacity of about 200 kw., driven by crude oil 
Bolinders engines of 100 n.r. The plant, which will come from the 
Company s works at Witton, will arrive in July, and should be ready for 
starting by the end of the year. Much difficulty has been encountered 
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thought that the Chinese Government will promulgate similar laws 


in the track ng 
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in the choice of a suitable site for the power station. Fatsham lies very 
low. and to avoid the possibility of occasional tlooding it has been found 
necessary to raise the ground on which the building is to be erected 
some 5 ft. 

Germany.—The British Vice-Consul at Emden reports that a con- 
cession for the construction of an electric tramway for the convevance 
of passengers and goods on the island of Norderney has been granted 
to a company. lt will run from the port to the town, a distance of a 
mile and a quarter, 


Mexico.- -The Mexican Light & Power Co. has received cable advice 
from the general manager in Mexico stating that the series of tunnels 
which have been under construction for the last four vears have been 
completed, and the additional water supply furnished by these 
tunnels increase the company's hydraulic installations by about 
80.000 n.r. 

Russia.— Railway | Electrification.—The * Standard " states that 
the Russian Minister of Cogimunications has submitted to tho 
Duma a Bill providing £1.600.000 for the electrification of the 
St. Petersburg suburban tramways. 


MISCELLANEOUS NOTES. 


Commercial Information.—The Foreign Office has sent a commu- 
nication to the Council of the Association of Chambers of Commerce 
relating to certain proposals which have for their object a closer co- 
Operation between His Majesty's Commercial. Attachés and the 
Chambers of Commerce. 

Nir Edward Grey is of opinion that better results could be obtained if 
His Maiesiv’s Commercial Attaches were to receive some guidance from 
British manufacturers and merchants interested in foreign markets. Jt 
has occurred to him that there would be some advantage if, first, a stan- 
dard classification of the trades and industries of this country could. be 
made which could. be uniformly adhered to in. official reports; and, 
secondly, if seis of leading questions could be drawn up by experts in 
regard to all the principal indusiries in this country, especially those 
attected by foreign competition. The classification. should be kept 
sirietlv within limits, and should not be allowed to extend to matters of 
detail. The object in view would probably be best attained if a certain 
number of the more important branches of trade and industry were 
grouped together under a few broad headings, somewhat in the following 
manner :—— 

Textiles.—Cotton, vams, sewing-cottons, tissues, woollens, varns, 
worsted, shoddy, linen. 

Iron and Stecl.-- Piv iron, steel. 

Machinery.— Electric mofors, dvnamos, &c. 

Mining. Agricultural. Factory. Milling. Pumping. 

The Council of the Associated Chambers have agreed to advise the 
Foreign Office on the classification and compilation of seis of questions 
for the various trades and to appoint special committees to deal with 
eich request as ii is received, 

Customs Duties.—According to recent decisions the import duty 
under the New Zealand tariff on Nachod automatic signalling gear 
for electric tramways, telephone transmitters, mouthpieces, trans- 
mitter diaphragms and hand combinations, extension bells. being 
telephone accessories, and vulcanite nipples, being fittings for 
vulcanite pipes. claimed as electrical insulating material, is 20 per 

cent. ad val., under the general, and 10 per cent. under the British 
preferential tariff. 


Exhibition.—The Anglo-German Exhibition at the Crystal Palace 
was opened on Saturday last and will remain open until Sept. 27. 

The Duke of Argyll is Honorary. President, and there is a long list of 
distinguished. patrons, including Lord. Vaux of Harrowden, Lords Aber- 
conway, Airedale, Armstrong and Pirrie, Sir Frederick Green, Sir Wm. 
Mather and Sir Mdward Spever, while Sir Albert K. Rollit is included both 
amongst the Patrons and the Honorary Council. The latter also includes 
Mr. A. H. Stanley, Mr. R. H. Sclbie and Mr. C. C. Ellis. The Exhibition 
has the support of the London Chamber of Commerce and other kindred 
bodies in Great Britain and Germany. The awards of gold, silver and 
bronze medals and diplomas will be made by the Committee of Jurors to 
be appointed by the London Chamber of Commerce, under the Presi- 
denev of Sir Albert. Rollit, chairman of its International Exhibitions 
Committee. 


Holiday Hints.—The thoughts of ** workers " and “ idlers ” alike 
at this season of the year turn naturally to the question of the summer 
holidav. and any publication which helps to a solution of what is 
often. if not always. a troublesome problem is welcome. The London 
& South-Western Railway Co. have just published '' Holiday Hints,” 
which will prove of great assistance in this connection. Besides a 
full map of the route of the company’s service, there is a list of hotels, 
boarding-houses and apartments, and a well-written brief description 
of the beautiful seaside and inland resorts which the L. & S.W. route 
so perfectly serves. The rest and recreation seeker will indeed be 
hard to please who does not find his Mecca in this well-arranged list, 
a very mine of holiday information. The illustrations are numerous 
and good, and we might direct attention to the rail-coach routes on 
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(decrease £2,077). (b) £37,820 (decrease £8,114) ; primary and secondary 
batteries (a) £5,131 (decrease £1,238), (b) £18,300 (decrease £739). Tota] 
of electrical goods and apparatus, other than machinery and uninsulated 
wire, (4) £131,806 (increase £12,255), (b) £506,145 (decrease £24,167). 


& gold hunter watch and a dress stud to Mr. H. B. Harris, the late Exports.— The exports of electrical machinery, material, &e., (a) 
engineer. Mr. Harris had nearly completed 21 years! service, when during April, 1913, and (b) during the current year from Jan. 1 to 


this service. The combination adds considerably to the pleasure of 
he left to enter other business. April 30, and the increases and decreases compared with the corre- 
t 


the holiday. Copies of “ Holiday Hints " (15th annual issue) can be 
obtained at all the company's stations. 


Presentation. 


The staff of the Croydon tramways have presented 


sponding periods of 1912, are as follows :— 

Electrical machinery, (a) £211,606 (increase £58,171), (b) £769,111 
(increase £113,025) ; telegraph and telephone cables (a) submarine £84,128 
(increase £66,079), other than submarine £69,829 (increase £45,749), 
(b) submarine £661,755 (increase £169,037), other than submarine £259,511 
(increase £151,506) ;. telegraph aad telephone apparatus (4) £23,266 (in. 
crease £60,672), (h) £04,805 (decrease £580) ; other electrical wires and 
cables, rubber insulated (a) £35,437 (decrease £2,011), (b) £158,685 (de. 
crease £1, 780) : with other insulation, (a) £41,278 (decrease £14,843), (b) 
£225,943 (increase £27,805); carbons, (a) £777 (decrease £185), (b) 
£4.5235. (decrease £493): glow lamps (a) £14,290 (decrease £2,118), (b) 
£52,937 (decrease £11,882) ; are lamps and searchlichts, (a) £1.003 (de. 
crease £1.300). (b) £3.254 (decrease £4,535) ; partsof arc lamps and search. 
livhts (other than carbons) (a) £2.204 (increase £812). (b) £7,429 (increase 
£288). primary and secondary batteries (a) £21,279 (increase £1,245), 
(5) £95.846 (increase £23,733). Total of electrical goods and apparatus, 
other than machinery and uninsulated wire, («) £376,029 (increase 
£123,490), (h) €1.916.285 (increase £473,088). 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during April. 
1913, and (5) during tho current year from Jan. 1 to April 30, with 
the increases or decreases compared with the corresponding periods 
of 1912 :— 

Electrical machinery (a) £131,026 (increase £52,539), (b) £498,661 
(increase £129,841) ; telegraph and telephone cables (a) other than sub- 
marine £3,080 (decrease £20,888). (b) submarine £34 (decrease £16), other 
than submarine £21,642 (decrease £103,043): telegraph and telephone 
apparatus (a) £19,617 (increase £3,048), (b) £71,643 (decrease £7,197) 5 
other electrical wires and cables, rubber insulated (a) £35.123 (increase 
£28,169), (b) £128,563 (inerease £106,342); with other insulations (a) 
£4,555 (increase £1,378). (b) £15494 (increase £3.328) ; carbons (d) 
£11,711 (increase £678), (b) £49.952 (increase £934); glow lamps (a) 
£15.427 (decrease £16,792), (b) £69,820 (decrease £69,331); are lamps 
and electric searchlights (a) £426 (increase £376). (b) £832 (increase £166) 
parts of arc lamps and scarchlights (other than carbons) (a) £8,245 
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E.H.T. Switehboard. . Electrically Lriven Jet Condensing Plant. 

OLDHAM Electricity Committee invite tenders for the Supply | RATHMINES AND Ratuear District. Council require tenders 
and Erection of an Extra-high-tension Switchboard. Specifica- | by 10 a.m. May 19 for electrically driven Jet. Condensing Plant. 
tions, &c., from the borough electrical engineer, Mr. N. Wilmott Specitications from the electrical engineer. 

Newington, and tenders are to b» in by noon May 31. See Feeder and Distributor Cables, &c. 

advertisement. BanxEs District Council invite tenders for Feeder and 
Cables, Street Work, Junction Boxes, Street Lighting Fittings. Distributor Cables. Specification and forms of tender from the 

Meters, &c. engineer, Mr. C. S. Davidson, and tenders to the Clerk to the 


Council, Mortlake, S.W., by Monday May 19. 
Cooling Tower. 

WaLTHAMSTOW Urban Council require tenders by 5 p.m. May 
28 for supply and erection of natural draught Cooling Tower at 
their electricity works. Specification, &c., from Mr. G. R. Spurr, 
electricity works. Walthamstow. 

Copper Strip. 

SALFORD Corporation require tenders by noon May 19 for 
supply of 38 ewt. of Copper Strip. Specifications from the 
Borough Electrical Engineer. 

Motor Alternator. 

Tenders are invited by DERBY Corporation for the supply of 
One Motor Alternator, three-phase, to single phase, 750 kw. 
Specitications and form of tender from the borough electrical 
engineer, Mr. T. P. Wilmshurst, 16, Full-street, Derby. Tender 
to the Town Clerk. 15. Tenant-street, Derby. by noon May 23, 


Sewage Works Plant. | 
HaRPENDEN Urban Council require tenders by noon May 23 
for Pumping Machinery for sewage works, including Engines, 
Dynamos, Pumps and Motors, &c. Specifications from Mr. 
A. P. L. Cotterell, 17, Old Queen-street, Westminster, S.W. 


Car Shed, &c. 

LEEDS Corporation require tenders by noon May 24 for 
erection of Tramway Shed, &c. Specifications, from Messrs. 
Connon & Chorley, 16, Park-place, Leeds. 

Electrical and General Stores. 

The CLYDE NAVIGATION TRUSTEES require tenders by 10 a.m. 
May 26 for one year's supply of Electrical Stores, Castings. Tron 
and Steel. Ironmongery, Rubber, Waste. Oils, Paints. &¢ 
Specifications, &c., from the Superintendent of Stores. 
Robertson-street. Glasgow. 

Piping, Pumps, Hot Well Tank, &c. " 

DUNDEE Corporation require tenders by first post May 3 
for supply and erection of Steam and Feed Piping, Steam- 
Pumps. Hot Well Tank. &c. 

Infirmary, &c., Lighting. 

PORTSMOUTH Guardians want tenders by 11 a.m. June 1l lor 
Complete Electrical Installation lof workhouse infirmars 
extensions, and the Boiler House at the workhouse. Specifica- 
tion, &c., from the Guardians’ Offices, St. Michael s-road, 
Portsmouth, after May 26, 


The Urban District Council of ABERDARE invite tenders for 
the Supply and Installation of Cables, Street Work. Junction 
Boxes, &¢., Incandescent. Fittings for Street Lighting. and 
Meters, &c. Specifications, general conditions and form of 
tender may be obtained from the Clerk of the Council, and the 
plan may be inspected at the offices of the consulting engineer, 
Mr. Stephen Sellon. 36, Victoria-street. Westminster. London. 
S.W. Tenders must be delivered to the clerk. Mr. D. Llewellyn 
Griffiths, Town Hall, Aberdare. by Thursday, May 20. Nee 
an advertisement. 

Wiring. 
Tenders are required for the Electric Wiring of the new 
secondary school in PENDLETON. Specifications. from the 
architect, Mr. Henry Lord. F.R.LB.A.. 42, Deansgate. Man- 
chester. See an advertisement, 


Telegraph and Telephone Material. 
renders are invited by the Commonwealth of Australia for 


the supply and delivery of Telegraph and Telephone Material 
at various towns in the Commonw walth States. Tender forms, 
specifications, &c., from the Commonwealth Offices, 72, Victoria- 
street, London, S.W. The places where goods are to be delivered 
and the dates for receipt of tenders are giren in an atrertiwement. 


School Lighting. 


Loxpox County Council invite tenders by 11 a.m. May 28 for 
Electrical Installations at Lewisham Bridge and Fairfield-road, 
(Bow) Elementary Schools (about 170 and 20 lighting points, 
respectively). Specifications, &c., from the Chief Engineer, 


Spring Gardens. S.W. 


Cables. . 
LospowN County Council require tenders by 11 a.m. June 3 for 
supply. &c.. of h. and Lt. Cables. &c. Specifications, &c.. from 
the Clerk, Spring Gardens, S.W. 
i nd Fittings. 
ipte m require tenders by 11 a.m. May 29 for 
the Electric Lighting of the fire station and library. pecifica- 
tions from the Borough Engineer. 
Engines and Dynamos. | 
MILE Exp (London) Guardians desire to purchase (from 
Municipal authorities onlv) two 30 kw. and one 15 kw. Com- 
und Two-crank Engines and Dynamos, voltage 110. Particulars 
and price to be sent to the Clerk, Bancroft-road, Mile End, E. 
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Circulating Water Pump. 


The Tramways and Electricity Committee of BELFast Cor- 


poration invite tenders for the supply of a Circulating Water 


Pump. Specification, &c., from the city electrical engineer, 
Mr. T. W. Bloxam, and tenders to the town clerk (Mr. R. 


Meyer) by 10am. of May 19. 


Steam Turbo-Alternators, &c. 


Giasaow Corporation invite tenders for the supply and 
erection of one 5,000 kw. and one 2,000 kw. Steam Turbo- 
alternators with Condensing Plant. Specifications, &c., from 
the general manager of the tramways, Mr. James Dalrymple, 
46, Bath-street, Glasgow. Tenders to the town clerk, Mr. J. 
Lindsay, City-chambers, Glasgow, by 10 a.m. Monday, May 26. 


Trolley Standards, Fish Plates, Tie Bars, &c. 


MANCHESTER Tramways Committee require tenders by 10 a.m. 
May 20 for supply of Canopy Trolley Standards, Steel Fish- 
plates and Tie Bars, and Pitch. Specifications, &c., from Mr. 
J. M. M’Elroy, 55, Piccadilly, Manchester. 


Electrical Fittings, Indiarubber, Ironmongery, &c. 


The LrvERPooL ErECTRIC RAILway Co. require tenders by 
10 a.m. June 3 for 12 months’ supply of Electrical Fittings. 
Indiarubber, Ironmongery, Oils and Grease, Packing and 
General Stores. Forms of tender, &c., can be obtained at 31, 
James-street, Liverpool. 


Pumps. 


RocupALE Electricity Committee require tenders by noon 
May 21 for the supply and erection of Pumps at their electric 
power station. Specifications from the Engineer aud Manager. 


Switchgear and Instruments. ' 


Tenders are invited for Switchgear and Instruments to the 
City of MELBOURNE. Tender forms, specification, &c.. from 
the Agents to the City Council, Messrs. Mellwraith, McEacharn 
& Co. Propty, Ltd., Billiter-square-buildings, London, E.C. 
Tenders to the Chairman, Electric Supply Committee, Town 
Hall, Melbourne, by 1 p.m. of Wednesday June 11. 


H. T. Switehgear. 


Tenders are also invited for supply of ht. Switchgear, with 
remote control, to the City of MELBOURNE. Tender forms, 
specification, &c., from the agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Propty. (Ltd.), Billiter-square- 
buildings, London, E.C. Tenders to Chairman of Electric 
Supply Committee, Town Hall, Melbourne, by 1 p.m. May 30. 


Insulators. 


The Deputy Postmaster-General. MELBOURNE (Victoria). will 
receive tenders until 3 p.m. July ] for supply of Insulators 
(schedules 874 and 875) — Specitications from the Common- 
wealth Offices, 72, Victoria-street, London. S.W. 


Switehboard, Switehgear and Accessories. 


The Agent-General for Victoria is prepared to receive 
tenders for 20,000-volt h.t. Switchboard, Lt. Switchgear and 
Accessories for the power station and sub-stations to be con- 
structed in connection with the electrification of the Melbourne 
suburban railways now being carried out. Specifications and 
forms of tender from the Agent-General and further information 
may be obtained from the consulting engineers, Messrs. Merz & 
McLellan, 32, Victoria-street, S.W. Tenders to the Agent- 
General, Melbourne-place, Strand, W.C., by 4 p.m., June 2. 


Condensing Plant, Pumps and Piping. 


The Agent-General on behalf of the Government of Western 
Australia, invites tenders for Condensing Plant. Pumps and 
Piping in connection with an electric power station at PERTH. 
Specifications and form of tender from the Agent-General, 15, 
Victoria-street, Westminster, S.W., and further information 
may be obtained from the consulting engineers, Messrs. Merz & 
McLellan, 32, Victoria-street, S.W. Tenders must be delivered 
at the London office of the Agent-General by May 28. 


Electric Testing Equipment. 


DuRBAN (Natal) Corporation require tenders by 11 a.m. 
May 28 for supply of Electric Meter Testing Equipment, in- 
cluding Main Switehboard, Motor Converters, Secondary Battery, 
Instruments, &c. Tenders by 11 a.m. May 28 to Town Clerk. 


Telegraph and Telephone Material. 


The Postmaster-General's Department, PERTH (W.A.). require 
tenders by 3 p.m. July 30 for Steel Towers and Ironwork, and 
by 3 p.m. Aug. 6 for Insulators, Telegraph and Telephone 
Material and Iron Poles (W.A. schedules 258, 261 and 264). 
Specifications from the High Commissioner, 72, Victoria-street, 
London, S.W. 

The Deputy Postmaster-General, PERTH (Western Australia) 
luvites tenders until 3 p.m. July 23 for Switchboards and 


Parts, by 3 p.m. July 16 for Telegraph and Telephone 
Material (schedules 260, 267 and 273); and unti] 3 p.m. July 
30 for Switchboard Cable (schedule 275). 

The Deputy Postmaster-General, MELBOURNE (Victoria), 
will receive tenders until 3 p.m. June 24 for supply of Telephone 
Parts (schedule 867), Telephones (schedule 864), h.d. Copper 
Wire (schedules 854 and 855), end until 3 p.m. June 10 for 
Incandescent Electric Lamps (schedule 862). 

Electric Lift. 

The Chairman of the Tender Board, Provincial Auditor's 
Office, Capetown (South Africa) will receive tenders until 
June 25 for the supply and Erection of an Electric Passenger 
Lift at the Alexandra Hospital, Maitland (Cape Province). 
Specifications from the Secretary, P.W.D., Pretoria, or the 
District Engineer, P. W.D., Capetown. 


Arc Lamp Carbons. 


Tenders will be received at the offices of the Receiver-General 
and Director of Contracts, VALLETTA, Malta, up to 11 a.m. of 
May 22, for the supply of Are Lamp Carbons, Forms of 
tender, specification, &¢.. from the offices of the Receiver- 
General and Director of Contracts, Mr. Tom Vella. or from the 
Crown Agents for the Colonies, Whitehall Gardens, London, S.W, 


Pumping and Electric Lighting Plant, &c. 

The EcypriaN PvBLIC Works MINISTRY require tenders by 
noon July 1 for (4) Diesel Plant (15 units, each consisting of an 
engine direct-coupled to a pump) and an Electrical Installation for 
auxiliary power and light for the pumping station (motive power 
to be crude oil engines), Travelling Cranes and Weighbridge, 
and (B) Steam Plant (12 units, each consisting of engine and 
pump) or (alternatively) five units, each consisting of an engine 
coupled to two pumps, and two units, each consisting of an engine 
coupled to a pump, Water-tube Boilers, Coal and Ash-handling 
Plant, Economisers and Steel Chimneys. Conditions of tender, 
&c., from Sir A. Webb, Queen Anne's-chambers, Westminster, 


Spanish Wireless Stations. 

The Spanish Minister of Marine has recently been authorised 
to invite tenders from foreign manufacturers for two Long- 
distance Wireless Telegraph Installations required for the two 
cruisers '* Extremadura " and "' Rio de la Plata," and for two 
Wireless Telegraph Experimental Installations for the Spanish 
“ Escuela de Aplicacion.“ 

Boilers, Engines, Dynamos, Motor, &c. 

The Commission d Adjudication Bureau de Finances, Pre- 
fecture de Sorta (Bulgaria) will receive tenders until 3 p.m. 
May 29, for Supply of Two Locomotive Boilers, Two Steam 
Engines, Three Dynamos, One Electric Motor, &c., required 
for the Pernik State coal mine. The value of the contract 
is estimated at about £2,800. Cahier des charges (in Bulgarian) 
free from the Ministere du Commerce (Section des Mines), Sofia. 


ILLUD DIL MIT T AA IAM 
TENDERS RECEIVED AND ACCEPTED. 
AAE 


BErrasr.—The Harbour Board received 13 tenders for the supply 
of four 5-ton electrically-driven gantry cranes, and on the recom- 
mendation of the engineer the tender of Alex. Chaplin & Co., has - 
been accepted at £9,360, 

EASTBOURNE. —The Council received 1E tenders for supply of 
flame are lamps for public street lighting and that of the Electrical 
Co. has been accepted. The question of the sale of the old lamps 
and transformers has been deferred. 

For the supply aud erection of a coal conveyor at their electricity 
works Eastbourne Council received nine tenders and the contract 
has been placed with Rownson, Drew & Clydesdale. 

SHEFFIELD.—The City Council have accepted the following tenders: 

Willans & Robinson, turbo-alternator, £23.119 ; Stirling Boiler Co., 
three water-tube boilers, mechanical stokers, superheaters, economisers, 
pipe work, &c., £26,208 ;. Edmund Taylor, excavations, retaining walls 
and extensions to waterway at Neepsend power house, £19,717. 13s. ; 
United Electric Car Co., 25 double-deck top-covered extended canopy 
cars, £630 per car (plus 5 per cent. for contingencies); British Thomson- 
Houston Co., 20 motors, £104. 15s. 9d. each; also controllers for ditto, 
£23. 16s. each. 

SHOREDITCH.—The Council have placed an order with Allen & 
Simmonds for overhauling No. 2 Wallsend engine, including 
boring out the valve chambers and providing a full set of eight 
valves (for £298), making and fitting a 244 in. diameter self-contained 
Bull piston ring, &c., for £156. The steam consumption will be 
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reduced to 19] lb., or an increase of efficiency of nearly 10 per cent. 
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FINcHLEY.—The following tenders have been received for the 
supply of a new oil engine set for the electricity works :— 


R. Homsby & Sons (accepted), £3,051: Cole, Marchent & Morley, 
£2,650; Willans & Robinson, £2.857; Burmeister & Wain, £2,880 ; 
Swiss Loco & Machine Works, £2.950 : Consolidated. Diesel Engine Co., 
{3.123 ; Hick Diesel Engine Co.. £3,147 and (horizontal engine) £3,235 ; 
M.A.N. Co. (vertical), £3,394; Mirrlees, Bickerton & Dav, £3,925. 

WarsALL—The following tenders have been accepted by the 
Council :— 

E. Green & Son, economiser, £623 ; Callender’s Co., laving a.c. main, 
£601; British Westinghouse Co., sub-station equipment, £167. 10s. : 


a 


Johnson & Phillips, ditto, £16. 10s. ; Walsall Electrical Co., overhead 
telephone wires, £14. 

Tramway Brakes.—The Electro-Mechanieal Brake Co. has 
secured a contract from Birmingham Corporation for 40 Maley 
electro-mechanical rail brakes of a new desim for maximum traction 
bogie trucks. The order was placed after test of a trial brake, which 
gave most satisfactory results both as a magnetic and a mechanical 
brake. This is the second large order placed with the company by 
Birmingham Corporation. 


BATTERSEA (LONDON,)—The Council have accepted the tender of 
the Rees Roturbo Mfg. Co. (at £955) for the supply and erection of 
additional pump-house plant. 

CHELTENHAM.—The Council have placed an order with the British 
Westinghouse Co. for condensing plant for the electricity works. 

DanLINGTON.— The Corporation have accepted the tender of the 
British Westinghouse Co. for the supply of a jet condensing plant. 


Commonwealth Contracts.—The following tenders have been ac- 
cepted by the Australian Government Departments :— 

Postmaster-GeneraUs Department, Adclaide.—India Rubber, Gutta- 
Percha & Telegraph Works Co., 12,000 copper binders, 6s. 3d. per 100. 
12,000 copper tapes 65. per 100, 16,000 ditto 6s. Did. per 100. and 16,000 
copper binders 6s. 41d. per 100; F. B. Cook (Chicago), 3,100 jointing 
sleeves £24. 13s. 10d. ; Richd. Johnson, Clapham & Morris, 37 tons 
copper wire £96, 7s. Gd. per ton, 45 tons ditto £925,175. 6d. per ton, 73} 
tons g.i. wire £12. 8s. 6d. per ton, 17 tons ditto £12. 125. 3d. per ton, 122 
tons ditto £12. 18s. 6d. per ton, 1} tons ditto £13. 2s. 3d. per ton, 131 tons 
ditto £16. 10s. per ton, 2 ewt. ditto £17. 12s. 3d. per ton; T. Zwicker & 
Co., 1,600 jointing sleeves £8. 

Department of Home Affairs, Melhourne.—W'avgood. Ltd., steel frame 
for power generating plant for Federal capital site £6,349; Babcock & 
Wilcox, Green's patent economiser for ditto, £1.2902. 

Postmaster Gencral's Department, Melourne.—Imperial Electric & En- 
gineering C», 8 miles 1,028 vds. of cable, £8.39. 

Union of South Africa Contracts.—The Postmaster-General of the 
Union of South Africa has accepted the tender of Orenstein & Koppel 
for 28,000 ft. of steel piping (5] Ib. per foot). at 1d. per foot. 
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PATENT RECORD. 


—— 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. Meweuen, Eris & Pryor, Chartered Patent Agents, 
70 and 72, Chanceryslane, London, W.C, l o 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former ts given in brackets after the title. 


1912 SPECIFICATIONS. 
3,794 Kettering. Electric storage systems. (22 5 11.) 
6.550 Axt.-Ges. Brown. B vert ET Cie. Transtormat.on of direct currents, (17 3 11). 
Relates to the transformation of hivh-voeltaee direct current into low-volt.we direct 
current or into mechanical enerey. and Consists in an arrangement comprising a high- 
voltaee direct-current motor provided with (-) a high voltawe series exciting windiny, 
the effect of which is wholly or partly removed after the motor has been started, and 
(^) an exciting winding ted from and in shunt with a low-voltace dynamo (the motor 
and the dynamo being coupled or termed as a snele machine), so that after starting 
the hivh-voltav? motor operates with a shunt or compound character stic. 
6.580 STERLING TELEPHONE & ELECTRIC Co. (Telephon Fatrik Akt.-Ges. vorm. J. 
l Berliner.) Combined intercommunication and party line telephone systems and 
the like. . l 
8.791 Margs. (Patents Purchasine C5. Electric arc furnaces. 
8.960 KuEtrsscHMIDT. Keyboard tape perforators. 
9.179 Brown, Telephony. . l E 
Relates to telephone relay systems of the type in which each station is connected 
to correspondine relay apparatus which, when put into action by the sp casiny 
currents originatine in a transmitter at one station, op?rates to disconnect a distant 
receiving station from its own relay apparatus and to connect it to the source of 
magnified currents produced in the relay apparatus of the transmittine station, and 
provides an arranezment whereby the maerified currents produced by each relay for 
transmission to the distant station are utilised to op-rate a current-interruptine or 
vibration devic? which controls ari electric circuit including an electrical device which, 
in turn.controls a switch arm forming part of tne connection of the distant station 
with itsown relay. l 
9.309 WESTERN ELectric Co. (Western Electric Co.) Electric cables. 
9.644 RoSENBERS. Synchronous dynamo-elsctric machines. 
9,882 WiLLiAMS. Automatic wireless alarm. l | 
10,113 Axt.-Ges. Brown, Boveri ET Cig. Phase compensition of dynamo-electric 
induction machinery. (29.4,11.) 
10.496 ScuvgR. Electric flame arc lamps. 
10.805 Marks. (Reinert.) Supporting ot insulators tor electric conductors. 
10,989 METAL Jorntinc Co. & Harven. Carrying of metal-sheathed electric cables 
through bulkhead and similar partitions. l 
11,455 SccuLAR & Dick, KERR & Ço. Manulacture of metallic filaments for incandes- 
cent electric lamps, 


12713 
13,740 
14.831 
15.023 
15.591 
15.776 
16.765 
16.565 


17.942 
18.065 


19.146 
19,288 
20.247 


22,129 
22,311 


22,509 


22.003 
23.024 


as 


Woon, 
TURNER. 
HILtz. 


Lues of accumulators. 

Electric switches for multiple unit control systems. 
Receivers for printing-telegrarpn systems. 
Turner. Electric brakes tor tramway and like vehicles. 
Kristen. Televraphic ap raratus. 
B.T.-H. Cc. & WaLLACE. Electric switches. 


Grek. Keyboard controlled electric illuminated signs for advertising and the like, 

Baum. Method for the production of filament holders for metal filament electric 
incandescent lamps. 

STEWART, Maeretic spe»dometers. 

MavsicEg,  Eiectrometers and apphances for indicating and measuring variations 
in electric potential. especially in earth potential, and a method of apply.ng the 
same for m-tecrolovical purposes. 

Steysis. Manufacture of ozone, 

WESTINGHO''SE METALLFADEN GLUHLAMPENFABRIK G23. Treatment of metals 


or alloys to render them ductile and malleable. Add:tion to 
12.869 12.) 

ScHATTNER. Electromaenetically operated switches particularly adapted for 
controlling electric motors. 

De Sterant. Electrical protective apparatus. 

Burr, Oscillating spring contact for operating electric bells and such-like appa 
ratus. 

RAILINGS., STRACHAN & CoATES. 
apparatus. 

GafNHAM & GARNHAM. Electrical ege tester. 

Mal. RANA. Electric discharee apparatus. 

Descr.tes a new type of vacuum tube for electric discharees which is referred to 

an electron detector, A filament and conductor are provided in a tube, connected 


(14.9, 11. 


Time lag devices for electric switches and other 


respectively to the nevative and positive terminals of a battery, and two other con- 


du 


brecGeht to a ditterent potential from outside the tube, are provided for the purpose 


ot 

du 
rh 
du 
as 


24.097 


26.443 
26.070 


ators for example. intermeshine comb-hke conductors are shown—which may be 
deBfectine the electrons radiatine from the hot filament and falling upon the con: 
ctor. Casse the newat.ve charees arriving at the conductor to decrease. This 
enomenon remains whether the ditference of potential between the comt-hke con- 
ctors ss static or variatie or oscillatory. and the apparatus is thus suitable for use 
a receiver tor wireless telewrayl hy or telephony, as a relay, &c. 

Margs. (Atk.-Ges. Brown, Boveri et Cie.) Parallel working of synchronous 


machines. l e) 
StvRoECN. Means for sotting the timing vear of electrical ignition systems. 
IMsay. (Companie Generale Radiotelevraphigue.) Circuit arrangements for 


the rece; tien of sienals transmitted by means of electromagnetic waves. _ 
Relates to and claims Circuit arrancements at the receiving station of a wireless 


telewray ho installation by whoch the operator can listen on a detector circuit connected 
directly to the antenna circuit and adjust the secondary circuit into resonance with 
the received oscillations by noting when the current in the antenna circuit isa 


m: 
28.967 


943 
1.267 
1.579 


4.704 FULLER. 


7,593 


ninium, 

Westcott. Electric current transformers. 
1913 SPECIFICATIONS, 

Siemens Bros. & Co. (Siemens & Halske Axt.-Gas.) 


ine instruments, 


Hot-wire electrical measur: 


KietsscuMiot. Feed mechanism for keyboard tape perforators. (Divided 
apprbcatior on 8.960 12. April 16.) 
KissHAZv. Electric vulcanisers for tyres. 
Antiseptic wuards tor telephone mouthpieces. (282 12.) 


Stesiing TeE:ei Hone & Ezectric Co. (Telephon Fabrik Akt.-Ges. vorm. J. 
B.riLner) Telephone systems. (Divided application on 6,580,12. March 16) 


APPLICATIONS FOR PATENTS. 


Nore.—-The undermentioned Applications (excerpt those marked +) are not open to 


public inspection until after acces tance of Complete Sp xifications. 


open 
previ 


Those marked * art 
M + H st ! 

to inspection 12 months after the date attached tc them. i? they have not been published 
ously in the ordinary course. Names within parentheses are those of communicators 


of inventions. When complete Specification accompanies application an asterisk ts afixi. 


823 


8. 
B. 
8. 
8. 
e. 
8. 


Arril 15. 1913. 
Savers & Hout. Electrical track circuits for railway signalling. 
Corwin. Telephone exchanges systems.* 
PALMER. Tel-:hone transmitters. (15/4712, U.S)* " 
Gari sser. Electric controlling valve for air-brakes. (17 4712, Germany.) 
DECKER, Saitch-centroliinw mechanism for el-ctric motors.* 
PuigstMAN & Ner. Passenger registers for tramcars and similar vehicles. 
{Aldition to 24,465, 12.) 
Arril 16, 1913. 


Just. Incandescent body for electric glow lamps and process for the manufacture 
of such balies, (18 4,12, Hunesry.)* 

WEAVING & FEgRSANTI, Ltd. Electric ovens and the like. 

MaAs.u. Lrution dynamos. (Addition to 8,128 /13.)* 

BrvEN, G coma & PEARCE. Arc lamps for projection apparatus. 

Bye, Combined battery box and push, 

CUNNINGHAM, Metal conduits for electrical conductors. 


, Arril 17. 1913. 
Fersuson & JouNnstone. Electric lighting. heating and ventilating of railway 
carriages or other moving vehicles, 
TRATT N & CrAxEM NT. Electric cable couplings.” 


Cox. Electric heating apparatus. 
? Wiis. Galleries and holders for was and electric elobes, lamps, and the like, 
HowerTH. (Malcolm Perey Ryder. U.S.) Electric current generators. 


Inet & Gavan INRIG, Lrb. 

Write & BACON. 
machinery. 

Downes. El ctrical instruments, glow-lamps and the like. 


April 18, 1913. : 
Method cf and means fcr h2ating substances by electric-ty. 
Wake. Var.able rssistarcos for electrical currents. 

READE. Telephon disconnector. 

Prim & Rover. Thermostats for controlling electric circuits.* 

Cox. Fuses or cut-outs for electric circuits. 

MED WAY, El-ctric-control rope-gripper for lifts or hoists. ° 

SIEMENS Bros. & Co, & Curisttan, Observation circuits of telephone systems. 

SIEMENS Beos, & Co. & LarpLaw. Telephone instrument sets adapted for two 
Ines. (Aidd:tion to 25.673 12.)* : $ 

Siemens & Haitske Axt.-Ges. Registering circuits for automatic telephon? 
exchanees, (18 4 12. Germany.)* 

SIEMENS Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Telephone 
exchanges, * | 
E-xu4AuN. Methods of equalisine the load on systems of supply for ae 
current electric motors. (Addition to and Divided Application on 11,597, 14- 

Nov. 14.1% 
Perit. Ssctches.* 


Saitch2s, f “tric 
Brush-hold»rs of dynamo-electric machines and other electric 


Be^A^ngNT & DAVIES. 


April 19. 1913. ther 
Fracove & Roce, Electrical devic: for the illumination of watches and of 
articles during the nicht. her 
Anverson & AtcHLEY, Indicatine and cutting off the current in colliery and othe 
electric mains when leakage eccurs. 
Hore & THomMas. Enclosed electric switches. 
Frec., Keure Agt.-Gss. El-ctrically-controlled adjusting apparatus. 
Garmany.)* 
ALLGEMEINE 
Germany.)* ; 
Hunt & SANDYCROFT, Ltd. Variable-speed dynamo-electric machines. 


(29,512, 


ELectricitats-Ges. — Internal-combustion engines. (20412 
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MUNICIPAL ACCOUNTS. 


LÀ 


Birmingham.—A net profit of £101,352 was made by the muni- 
cipal tramways during the year ended March 31. It is proposed to 
place £45,000 of this to reserve and to transfer the surplus of £56,352 
to relief of rates, The traffic receipts for the year amounted to 
£574,248, ah increase of £140,200. 1t is proposed to purchase 75 new 
tramcars at a cost of £83,000, and 10 motor omnibuses for £10,000, 
The total number of passengers carried was 134.467.666. compared 
with 113.475.399 in the previous year, and the car-miles run totalled 
13,134,642. 

The accounts of the Electric Supply Committee disclose a net profit 
on the past year’s working of £27,000, and the committee have decided 
to give to the improvement rate £21,634, and to place the balance to 
renewals account. 

Warrington.—The accounts of the tramways department for 
the vear ended March 31 show capital expenditure £102,128) no 
increase), of which £29,066 has been repaid. while the reserve fund 
amounts to £10,000. 

Revenue was £23,205 (compared with £21,736 in previous vear), work. 
ing expenses were £14,798 (£13,432), interest required £2,580 (£2,689) and 
sinking fund £3,254 (£3,159), leaving net profit £2.981 (£2,456), of which 
£1.500 (as in previous year) has been applied to relief of rates. Receipts 
were 12-614d. (11-761d.) per car-mile and working expenses, including 
power, 7-905d. (7-268d.). Units used were 1-152 (1-196) per car-mile. 
Passengers carried were 6,064,139 (5,647.137) and, car- miles run 449,205 
(443,560). The average fare paid per passenger was 0-9064. 

West Hartlepool. —The accounts of the electricity department for 
the year ended March 31 show capital ex penditure £120,342 (increase 
£26,214), Loans have been repaid to the amount of £32.530 and 
sinking fund amounts to £3,480. . 

Revenue was £17,600 (compared with £17,090 in the previous vear), 
and working expeases were £11.329 (£9,183), leaving gross profit £6,271 
(£7,908), After meeting capital charges, the surplus was £368 (£2,029.) 


COMPANIES’ MEETINGS AND REPORTS. 


rl 


BANBURY & DISTRICT ELECTRIC 8UPPLY CO. (LTD.)—At the recent 
meeting the directors Teported that the revenue for the vear was 
£3,816. 3s, 4d. After deducting the expenditure (including debenture 
and loan interest) amounting to £2,749. 10s. 7d.. and adding balance 
brought forward (£63. 8s. $d.), there remained £1,130. Is. Id. available 
for distribution. The directors recommended that £600 be applied to 
renewal funds, and that a dividend at rate of 2 per cent. be paid. on 
the ordinary shares, leaving to be carried forward £30. Is. Id. The 
number of consumers increased from 260 to 279, while the current sold 
Increased from 416,038 to 547,823 units. . 


DEUTSCH-NIEDERLANDISCHE TELEGRAPHEN GESELLSCHAFT, AKTIEN" 
GESELLSCHAFT (COLOGNE). — h^ directors’ report for the vear caded 
Dec. 31, 1912, states that net profit was M.840,959, of which M.31.291 has 
been placed to reserve: M.280,000 devoted to payment of 4 per cent. 
dividend and. M.175,000. to payment of 2} per cent. bonus. The carry 
forward is M.244.550 (compared with M.216,132 in previous vear). The 
reportrefers to the satisfactory increase in the trafie with the Far Fast. 

EASTBRN TELEGRAPH) CO. (LTD.) —'l'he revenue for the six month 
ended Des. 31, 1912, amounted. to £153,325. 12s. Id.. from which are 
deducted £273,246, 3s. lld. for ordinary expenses, and £82,903. 14s. Sd. 
for expenditure relating to maintenance of cables, sundry differences in 
exchange, and income tax pavable abroad, leaving a balance of 
£397,175. 138. 6d., to which is added £52,417. 165. 4d. brought forward, 
making a total available balance of £449,593. 9s. 10d. — After providing 
for income tax payable in England, interest on mortgage debenture stock 
and dividendson the preference stock, which in all absorb £83,211. 15s, 3d.. 
there remains a balance of £366,381. 14s. 7d., out of which the directors 
have placed £160,000 to general reserve fund. and have paid an interim 
dividend of 1} per cent. on the ordinary stock, amounting to £50,000. 
Fhe directors now recommend the declaration of a final dividend on the 
ordinary stock of li per cent. and a bonus of 2 per cent. (amounting 
together to £130,000), both payable on the 2Ist inst, tax free, and making 
(with the three previous payments on account) a total distribution of 7 
per cent. for the vear 1912," It is pro posed to carry forward the balance 
of £26,381. 14s. 7d. — As foreshadowed at the last general meeting, it hax 
heen found necessary to increase the carrving capacity of their cables 
cast of Suez, and the board has, therefore, decided to carry out important 
reaewals to one of their Red Sea and Aden-Bombay sections. „An addi- 
tional cable will aluo be laid between Suez and Aden, and application has 
heen made for landing rights for a cable between Aden and Colombo, to 
Join the new cable from Colombo to Penang which has lutely been laid by 
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the Telegraph Construction & Maintenance Co., and instalments of cost 
amounting to £65,100 have been charged against the gencral reserve fund, 
The present articles of association which have been in force for many 
vears are out of date in some respects, The directors have accordingly 
caused new articles of association to be prepared which will be submitted 
for approval at the general meeting. | 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The gross receipts for the half-vear ended. Dec. 31, 1912, amounted to 
£379,445. 5s. 53d., against £359.596.. 16s. 7d. for the corresponding half. 
vear of 1911. The working expenses, including £19.774.. 15s. 5d. for 
maintenance of cables, absorb £154.779. 2s. 5d., against £159, 232. ss. 4d.. 
leaving a balance of £224,666. 3s, From this is deducted £3.766. 17s. 7d. 
for income tax payable in England and £15,048 for interest on debenture 
stock, leaving £205,851. 5s. 5d, as the net profit for the half.vcar. After 
adding £56,684. 7s. 6d. brought forward the available balance is 

262,535. 12s. 11d. One quarterly interim dividend of 1} per cent. has 
been paid for the half-year, and it is now proposed to distribute another 
of like amount on the 21st inst., making, with the interim dividends paid 
for the first half-vear, a total dividend of 5 per cent, It js also proposed 
to pay a bonus of 4s. per share, or 2 per cent., making a total distribution 
of 7 per cent. for the year 1912. The sum of £100,000 has been trans- 
ferred to general reserve and the balance of £27,535. 12s. Ild. carried 
forward. The general reserve fund has been debited with £50,000 as a 
further: provision on account of investment fluctuations, bringing the 
total provision against depreciation up to £200,000. In pursuance of the 
policy, indicated by the chairman at the last general meeting, of strength. 
caing the company's cable capacity in the Far East, contracts have been 
entered into with the Telegraph Construction & Maintenance Co. for the 
manufacture and laving of new cables between Colombo. Penang, Ninga- 
pore and Hongkong. The first section was com pleted a few davs 
ago, and the expenditure on. this account up to the end of last vear 
(£86,704, Is. 11d.) has been charged against general reserve. ‘The other 
sections are expected to be completed in the early partof next year. The 
Companies? Acts having undergone considerable change since the com- 
pany’s articles of association were adopted in 1873, the directors have 
considered it advisable to bring the latter up to date by substituting new 
regulations which will be submitted for the approval of the shareholders 
at the forthcoming meeting and for confirmation at a subsequent extra. 
ordinary general meeting. 

HONG KONG TRAMWAY CO.(LTD.)—Tho directors’ report for 1012 states 
that the profit was £19,202, which, with £3,918 brought forward, made 
£23,220. The interim dividend paid in November last absorbed £2,031, 
and the board have allocated to reserve for depreciation and renewals 
£10,000. The board now recommend payment of a final dividend for the 
six months ended Dec. 31, 1912, at rate of 10 per cent. per annum (making 
73 per cent. for the vear), and that the balance of £7,127 be carried for- 
ward. [n spite of the boycott there was a considerable increase in the 
traffic receipts during the vear. The claim against the company by the 
Government of Hong Kong has beensettled by the company pavingS15,000 
(as a compromise) in regard to the alleged damage to the telephones and 
foreg ing a claim of 83,500 in connection with another point of ditference, 
Modifications were also agreed with the Government in regard to the 
company’s obligation to provide special travelling facilities for workmen. 

MERTHYR ELECTRIC TRACTION & LIGHTING CO. (LTD.)—The total 
revenue for 1912 was £21.204, compared with £20,716 for 1911. The 
expenses were £12,421. against £11,837. After deducting all expenses 
chareeable to revenue (including £2,178 for debenture interest) and 
charging revenue account with £1,500 for renewals, the surplus is £5,105. 
With £852 brought forward the available balance is £5,958. The direc. 
tors propose that £1,500 be placed to reserve, and after providing for the 
dividend on the preference shares for the vear (£1,500) and paving a 
dividend at the rate of 6 per cent. per annum on the fully. paid and partly- 
paid ordinary shares (£2,028), £929 is to be carried forward, The gross 
receipts from the electric supply section of the undertaking amounted to 
£10,135 and the working expenses to £3.854. The receipts for 1912 
exceeded those for 1911 by £939, and the wo rking expenses increased £340 
The total number of units sold for lighting and power was 638,793, com- 
pared with the previous years figures of 568,173. The number of con- 
sumers was 858, against 758. The extension of the high-teasion mains 
to enable a supply of electricity to be given in the towns of Merthyr Vale, 
Aberfan and Treharris has been carried out during the vear, and a supply 
was inaugurated on Oct. 17 last, with Satisfactory results. The gross 
receipts derived from the working of the light railway undertaking 
amounted to £10,853, a decrease of £553, and the working expenses 
amounted to £6,509, an increase of £55. Since the close of the vear an 
agreement has been entered into with Merthyr Corporation under which 
the company has agreed to pave the whole of certain of the roadways in 
the lower part of the town with wood sets, and repair the same, and to 
construct an extension of the line in Cefn Coed ; in consideration for 
which the ‘Corporation have agreed to defer their option of purchase of 
both the light railway and electric supply undertakings from 1924 to 1934. 

MEXBOROUGH& RAWMARSH CONSTRUCTION 8YND.(LTD.)— The report 


for 1912 states that the net revenue account of the Mexborough & Swinton 
Tramways Co., after providing £91 for depreciation on furniture, fittings, 


the Eastem Extension Telegraph Co, A contract has been placed with ; &c., on hire, and writing £201 off stock, is £5,043, which, added to £152, 
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brought forward, makes a total of £5,195. After providing £1,500 for 
reserves for the tramway and lighting undertakings, the balance is £3,695, 
out of which the syndicate will receive £3,501. The credit balance is 
£3,522, to which has to he added £172 brought forward, making a total 
of £3,695. The directors recommend payment of a dividend of 2 percent., 
the balance (£195) being carried forward, The traffic receipts to Mav 5, 
1913, show an increase of £776 over those for the corresponding period 
of last year. The revenue and expenditure of the lighting undertaking 
were also adversely affected by the coal strike. The tramway company 
is promoting a Bill for authority to employ a rail-less traction system to 
connect the populous districts of Wath, Denaby and Conishorough with 
the tramways. The tramway company's consulting engineers, having 
advised that the present plant is inadequate to deal with present and 
future requirements of the compamy, the directors have decided to instal 
additional plant at a cost of about £5,000. 


POTTERIES ELECTRIC TRACTION CO. (LTD.)—The capital expenditure 
during 1912 amounted to £2,558. 138. 2d. The total receipts for the vear 
were £117,101. 10s. The traffic receipts (£100,646. 5s. 11d.) show a 
decrease of £505. 13s. 3d., compared with the previous vear, due 
to unrest in industrial circles. After deducting all expenses (including 
£11,523. 18s. 8d., for debenture and other interest) there remains 
£35,188. 19s. 9d., compared with £35,099. 12s, 8d. Adding the £681.105.1d 
brought forward the available balance is £35,870. 9s. 10d. The directors 
recommend that £2,000 be applied to depreciation, and £12,500 to 
renewals account, the dividend on the 5 per cent. preference shares 
absorbed £12,250, and a dividend at the rate of 3} per cent. per annum 


is recommended on the ordinary shares (£8,575), leaving to b^ carried 
forward £545. 9s. 10d. 


SOUTH METROPOLITAN ELECTRIC TRAMWAYS & LIGHTING CO. (LTD) 
The totai revenue for 1912 was £61,944, compared with £59,222 for 1911. 
The expenses were £36,144, against £35,054. Afterdeducting allexp ases 
(including payments to local authorities under agreements and interest 
upon the debenture stock of the company), and after setting aside £3,000 
to renewals fund, the surplus is £15,492. With £603. Hs. brought for- 
ward the available balance is £16,096. The directors propose to place 
£5,000 to reserve, to pay a dividend at the rate of 6 per cent. per annum 
on the preference shares for the vear (£10,174). leaving £922 to be carried 
forward. The gross receipts from the working of the tramways and light 
railways amounted to £45,141, a decrease of £388, and the working ex- 
penses amounted to £24,509, un increase of £127. The gross receipts for 
the electricity supply section of the undertak nz (including amount repre- 
sented by the sale of energy to the tramways) amounted to £14,124. and 
the working expenses to £7.184. The total number of units sold during 
the year, including 192,736 supplied to the tramways, was 920,316, com- 
pared with 836,122. "The number of units sold for lighting and. power 
was 727,580, which, compared with the previous vear's figures of 641.325 
unita, is an increase of 86.255 units, or over 13 per cent. The number of 
consumers was 1,535, against 1,355. The receipts for 1912 exceeded the 
receipts for 1911 by £1,340, whilst the working expenses were £751 in 
excess of those for 1911. Most of this increase in expenses is due to the 
increased output, but a considerable portion is attributable to the higher 
cost of fue] and the rise in price of all other materials. Cheam Parish 
Council has accepted the company’s tender for lighting certain streets in 
Cheam (where cables are already laid) for five years. 


SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (LTD.)— he report for 
the year ended Oct. 31 last states that there was a loss of £1,175. bringing 
the aggregate loss to date up to £18,065. For 26 weeks of the current 
year the traffic receipts show an increase of £2.075 over the corresponding 
period of last year, and the general position may be regarded as more 
satisfactory than it has been for some years. 


UNIVERSAL CHEAP CABLES (LTD.)—'l'he first annual general meeting 
was held on Wednesday, when the chairman (Mr. F. Graham Lloyd‘, 
in moving the adoption of the report and accounts, said the company had 
taken over the whole of the patents of the Johnson Secret. Wireless 
Telegraph and Telephone Testing Syndicate (Ltd.). and had hoped long 
ere this to have been enabled to give public demonstrations, not only of 
the system of wireless telegraphy but of transmission of messages over 
cables and land lines. Work was being carried on at three stations, 
Norman's Bay, Finsburv-square and Earl-street, London. The board 
hoped at an early date to carry out a demonstration between either Fins- 
bury-square or Earl-street and a station at Bayswater. 


WEST AFRICAN TELEGRAPH CO. (LTD.)—The revenue for the year 1912 
amounted to £46,602. 14s. 6d., from which is deducted £17,091. 9s. 5d. 
for ordinary expenses, and £6,837. 6s. Fd. for expenditure relating to 
maintenance of cables and income tax abroad, leaving a balance of 
£22,673. 18s. Gd., to which is added £986. 18s, 7d. brought forward, 
making a total available balance of £23,600. 17s. ld. The sum of 
£1,322. lds. 10d. has been provided for income tax, £13,000 has been 
transferred to general reserve fund, and an interim dividend of 2 per cent. 
. (tax free), absorbing £4,621. 16s., was paid on Dec. 1 last. 


directors recommend payment of a divide nd of 21 per cent. (tax free), 
an o: nting o £2,813, kaving £6C0, 6, 2d. to be carried forward, 
. WESTERN TELEGRAPH OO. (LTD.)— The. revenue for the 
ended Dec. 31, 1912, was £438,887. 19s. 11d. and the working expenses 
were £176,474. 4s. Sd. After providing £16,373. 10s. for debenture stock 
interest, and £8,361. 10s. 10d. for income tax, the balance is 
£237,678. 17s. 5d. :to this is added £33,517. 8s. 6d. brought forward 
making a total of £271,196. 5s. Lld. First and second interim dividends 
(amounting to £62,379) have been paid, and after transferring £140,000 
to general reserve, £25,000 to provision on account of investment fluc- 
tuations, and. £10,000 to land and buildings depreciation fund, there 
remains a balance of £33,817. 5s. lid., which is carried forward. 
WILLANS & ROBINSON (LTD. & REDUCED).— At a meeting recently 
Mr. J. C. Peache said the company met under the revised articles of ass. 
ciation. "Phe result for the half-vear was a small profit of £154, an en. 
couraging indication for the future. It was too early vet to speak of the 
effect of reconstruction on the actual work of the business. The recon. 
struction had, however, indirectly been of material benefit to the company. 
As an example, two important contracts, running into some £50,000, had 
recently been obtained, the orders being placed with the company subject 
to the reconstruction scheme passing the court. The report was adopted, 


NEW COMPANIES, MORTGAGES & CHARGES. 


qa 


NEW COMPANIES. 


BRITISH SHERARDIZERS (LTD. ) (128.789.)—Reg. May ñ, capital £10,000 
in £l shares, to acquire any interest in the process known as " Sherardiz- 
ing, or any process for covering iron, steel or other metals with a coating 
of zine or other metallic substances, &c., and to adopt an agreement with 
H. M. Delacour as receiver and manager of United Sherardizing (Ltd. 
Private company. First directors are W. J., Halsey and H. M. Delacour. 
Reg. offiee: Hythe-road, Willesden Junetion, N.W. 

CABLE CONSTRUCTION.SYND. (LTD.) (128,872.) — Reg. May 8. capital 
£100 in £1 shares, to carry on the business indicated by the title. Private 
company, Fist directors are J. Storms, W. Gornall, J. Dolan, T. A. 
Locan, C. Locan and F. Woods. Sec, T. A. Locan. Reg. office: 23 
Strutt-street, Manchester. 


MORTGAGES AND CHARGES. 


CUNNINGHAM LIMITED.—Particulars of £1,000 debentures, created 
April 22, 1913, have been filed, whole amount being row issued. Pro- 
perty charged: Company's undertaking and property, present and 
future, No trustees. : . 

FARINGDON ELECTRIC LIGHT & POWER CO. (LTD, )—Particulars of 
£1,500 debentures, created Dec. 2, 1912, have been filed, amount of 
present issue being £100, Property charged : Company's undertaking 
and property, present and future. No trustees. 


six months 


CITY NOTES. 


yer 


MEMORANDA (May 15).—Bank rate 4} per cent. (since April l4, jio 
Price of silver, 28}d. per oz.  Consols 751—753 for money; 151—i9: 
for account. Consols Pay Day, June 2; Stock and Shares s 
tinuation Davs. May 28 and June 11. ‘Ticket Days, May 29 and June *- 
Pay Days, May 16 and 30 and June 13; Mining Shares Carry Over Days 
May 27 and June 10. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—The dei 
declared an interim dividend of 71d. per share, tax free, on the ordnar, 
shares for the half-vear to Dec. 31 last. 


CABTNER KELLNER ALKALI CO. (LTD.)— The directors have declare! 


„siS 
an interim dividend at the rate of 18 per cent. per annum for the 
months ended March 31. 


CENTRAL ELECTRIC SUPPLY CO. (LTD.)— The 4 per ceat. guarante' d 
debenture stock transfer books of this company will be closed ke ie 
17th to the 31st inst. inclusive, preparatory to payment of interes 
June l. | " 

HASTINGS & DISTRICT BLECTRIC TRAMWAY CO.—The directors 
declared a final dividend of 3 per cént. on the preference shares, makin’ 
6 per cent, for the past vear, and carrying forward £3,051. 
| METAL PRICES. —Messrs. J. B. Garnham & Sons, 132, Upper Thame 


street, London, E.C., quote under dato May 14 the following as the 


i | present basis prices of 
The directors P P 


per ton. 
recommend payment of a final dividend of 2 per cent. (tax free), making, Solid icu mn EE s occid esee oa £95 7 4 
with the interim distribution, 4 per cent. for the year, the balance of Solid Drawn Co Toles 108d. aniy en = 15 0 
£94. 9s. 3d. being carried forward. Brazed Copper Tu [uum 103 d. 

WEST COAST OF AMERICA TELEGRAPH CO. (LTD.)—The gross receipts Brazed Brass Tubes ...... 10d. ^J OLD METALS. ton 
for the year ended Dec. 31, 1912, amounted to £53,737. 168. 4d., against | Brass Wire ............... .. Tid. Prd 
£53,891. 3s. 8d. in 1911. The working expenses were £39,646. 5s. 3d., Copper Wire........... 2e. 10d. | Clean Scrap Copper ... £4 I 0 
compared with £39,089. 17s. 2d. After providing £6,000 for interest t 


Rolled Br ESE : iery Copper Scrap £59 
on the 4 per ceat. debentures, and £800 for interest on the 4 per cent. m a Ue i fd Old Brus, lead mr E 
income bonds, the balance is £7,291. lls. ld., to which is added per ton Old Lead, less 4 lbs. a6 
£1,181. 15s. 1d. brought forward, making a total of £8,473. 6s, 9d. Of Copper Sheets............£85 0 0 ewt. uM ur sU - 0 
this amount £5,000 has been placed to general reserve fund, and the English Lead............ £19 2» 6 , Old Zino m" 10 
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eOTHIO TRAMWAY AND RAILWAY TRAFIC | ELECTRICAL COMPANIES’ SHARE LIST. 
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RECEIPTS. e Business” 
bdo niece st nedum. ee — eestor Ae | RATE Dune | WEEK To 
— -— c cc EE Week l 5 ‘Inesor Dec AGGRE SATE, | k Divre NAME. May 14. YIELDED. Dug. s May 14. 
ce . pu T I or Dec DEND ae 
rw LINE. | ended. | £ VI (a) T No. of Amount, |Iie- er Dec |. @ Pene Loo High-! Low. 
it | Eos | weeks. - Qut «Le A — est est. 
: EUN NEU EE AMO UNE e d Ew | £ ee ] 
nae | 5 41 49 73.58 + 242% Electricity Supply. £ s. d. 
i i May 7 1,653 + ] £ d : S> ee ee 
m erdeen Corporation ..... | 18 5.523 +  — 657 e| 9b -101|5 19 0 | Mar, p 
: - wx  ALdiis . t Tr , ; 52 5 T 227 | 18 | 1.021033 + 71,123 de pM. ee: Ae 89 : i 3 Ee, Ad oe ee 
SEU lo-Argsntine ...... en " - a ee ms 3. S CES C. £.... 10 — ^b, oe us 
DE Aion under Lyme paces eas er 339 | 4 25: SI | 15443 + 349 10 6/0 pe En am) puede A se] 96 —98 |411 6| Jan, Jaly a 
Ly >. Ayr Corporation ....... us T 21 201+ 3! 18 3.621 + 873 | St. 44% o. SEC ington Elec. Sup. Ord.. 81—91 |5 7 O|March i... | «« | i 
TuS Barnsley ......- SE lu ce. 55 359 + 18 18 6.003 + 356 5 5/6 POMP on xc PV ds aire Her 319 O|Mar, Sept | el . 
ine Barrow ...... erre eae » 5 767 E 44 19 14,056 + 187 5 3/6 | Ce 3. Elec Su Ca 497 Guat "Db. Stck. 95 —98 | 4 16 June, Dec MEL . 
Ea Bath Electric Trams, Ltd... — 19 11483 | + 1017 | 6 65.83 + 4362 || St. | 4% its C oes (W.End & City) El Sup.Co.,  44—5 5 0 0! Feb, Aug pod : 
iue Birmingham at tuc 8 '"95 4 18 | 16,870 + 1,70 ? 25 ao e E Bref r | 4b-4 | 4 7 3 Feb. Aug li . 
i Birmingham D. P. T. Co... » Pu, d vs . Cant Deh Stack ir " P à—93 an, July i d 
TSL Blackpool & Fleetwood .... +. 6 ras, + "mi “6, 7330 + “owl st A Da Alpe Cane Db SQ 9108 4 to i .. 
uie Blackburn Corporation "P ” TE 267] ! ER 116 | 6 | 15.393 + 174 St. 4i ^ Do. j MET T ; ki . 419; Cum Pref. 30 —41 589 Jan, July t è 
E co LAM SEDES EESE aioe HHA 
LES mbay .... eese ' b an 9: els? Ned ox 4 ns, ec 
“it~ Bounemeuth Gorgoration. May 2, 1767 4 dos € | 9.724 = "s A cuc uc on eta p m | ius 
bra Bradford Corporation ..... " ` , '6 | 523) = 481 o5: Ch x Elec. . Corp. Ist. . HO. 1 5 3 Feb, Au M = 
“ 7°" Briehton Corporation. ..... " I E ie T | 48 ^ 122335. + 12,619 || 10, 12/0 | City of London Electric Lighting Ord... ls m 4 12 2 Jin. July 12} 12! 
eT sra Bristol Trams & Carriage ..| » 10° Let + 482 37 52.137 + 3,324 10 6/0 D>. 6 per cu ait, i s ed '"* M6 —120 | 4 3 0' June, Dec bis koe 
que fe Burnley Corporation remm . e TE 28? | + 20 6 | 1.635 + 81 St.15 ^ D». 5 PT aie 2. 1 D-b Stock (rei.]l 100 —102 ! 480 an, July x 
MM Burton Corporation ...... v | n E 7659 — 449 || St.| 44°) Do. 4p per Cent. 2nd Deb. : - 5 9 0| Feb. Aug | 108 .. 
Hte 11| 1351 + — 36 ' on Elec. Supply Ord..... 10) —11 eb, g 
r Bury Corporation ......... ” “R62 25: 82,116 | 10, 8/0 | County of London Elec. Supply ` 114—120 | 4 19 0| Mar, Sept 12 | 11% 
"PL Calcutta ramways Co. PE s 10 ROZ, 3 , | Se à ur ^ x z 10 6/0 Do. 6 per Cont. Cum. Pref a | n | l i— Dx , E | 1041 1044 
| cu pu M RN M LM TIL IN aa 41%! Do. 4) per Cont. Deb. Stock (red)... 101 —105 | 4 4 5| Jaa. July | 
Cardiff Corporation jx AE, t f n St.| 4j95| tDo. Second Deb. Stock............ | 97 —10014 10 0 | May, Novj ei .. 
LUE Central Condon Railway... » 10! 5119 + "8589 L9. 4 100005 + Ti.[93 5| .. | Edmundson's Elec Corp. Ord ass dace fe — ik X June, July | ws. 
City & South London Rly.. » 10 | 2,007 — 245 19 95.15] — 4,388 5 69, | Do. 6 per Cent. Cum. Pref L IN | 4¢-46 610 0; May, Nov | el .. 
i Cork Electric Trams Co. ../ ù $ s m RIEN 208 i ia St. | EDI 6 per Cent. Noa-Cun. Pref. ....; 1—2% . ‘ a3 àà 
Croydon «+. cesses. E. 09 Goel us. 75 ig | ae à 5 44%| Do. 4i perCent. Ist Mort. Deb. (red.). 821—851 | 5 5 6) July...... | 834 £2} 
Divi ort & Dist, Trams n 2 496 — 53, 18 Bo S e 5 3/0 | Folkestone Electricity Supply Co. Ord... 4-5 6 O | April, Osti ++ + 
CHAR Dover Corporation seed o» 3) 28 + a aad 25. ge ae 5 2/8 Ds i5 per Cont. Cum. Pref........... 445 150 0] Mar, Sp « oe 
Dudlin & Lucan Railway .,, » 9 — 134 | — E dies ar Il st | 44%! D5. 4i Ist Deb. Stock (red) 11:111. | 90 —2 | 418 0] Feb, Aug| ©  .. 
Dublin United ........... » 2 9378, t 137) 19 | 103.055 + 716 5 5/9 | Hov: Electric Lighting Ord... LE 71-70 | 516 O0 | April, Ost; -. | .. 
Dudley-Stourbridge ......| w — 2| 8551+ 35 18 | 15054 + 1,355 St. | 44°|tlsle of Wight E. L. & P. Co. Deb. Stock..| 85 —89 15 | | ea dot 
Dunde Corporation ...... | » 7 1313) + 135| SI | 62111 + 2379 5 5/2. Kensi ton & Knightsbride: Ord das 71 —7i 513 6| Feb, Aug | -- ss 
Esst Ham Council PER » 10' 110 + 13 t6 | 65) + 322 5 6% D> i: per Cont. Ist Pref.......... ix 41 —5l 5 14 O | Jan, July | ee. 
hei. Exeter Corporation... +. Y H | io ( + 1 2 | is ly Bone + P St. | 4% | Do. 4 per Cent. Db. Stock redu: 20 —93 4 6 0 : a eee 
4 Beeeppene ce a ad È ag ag oD Ekta S/S orjanestaton Bib Soe ted) Yo 92 |4 7 o Apri, ost) n 
i losiop Trams ...... ee» 10) 135 | + ii dila ate St. | 4494) Kent Elec. Power Co. Irred. Deb. Stock..! 6 mi o a ion guy 78 | . 
VU è ees e : B^ ! ye d P Pn . l/6 | London Elec. Supply Ord...... sa reca de -— ar, ? Pr e 
BE oor "a a a ge ag ie E Nx EL pCa OM e Siu 1517 0| Mi Sept | di 1 
ji Great Northern & City Riy. s 100 1532 — 18? E E Oa St. | 4^5 | D». 4 per Cent. Ist Mort. Dib...... 1—94 14 5 0 Jan, July | 93i .. 
: Greenock & Port Glasgow .| „ 2 834 + l3 ' 18 13.525. + — 622 s 2/3 | Metropolitan Electric Supply Ord....... 3l -3 5 6 6] April, Oct} -. . 
Halifax Corporation....... » 6, 2001 + 63 2/25 — 1,420 5| 2/3 | Do T ar Cent. Cum. Praf.........5. 4l Zi 417 3| Jan, July . . 
Hastings Elec. Trams Co... „ 8 877 + 9 19 15,325 + 740 st.| 44%) Do. ALS ein at Stock Ist Mort..| 98 —101 14 9 0 June, Dec! .. . 
*" Hong Kong.............; » 10 $10,533  — $174 $13 — $161473 — $16,626 | UIS. Sty Cent Mactbe StccR CO 82 —85 |4 2 4] Jan, July 82! .. 
titt Huddersfield Corpn, eect) n 100 20I + %92 6 01740 x 418 [St] 3570 Te d Elec.Co forP.0.4} Ist MortDb.| 99 —102'4 8 Q - BIET 
»; Hull Corporation... lO 9103 + 335 6, 1259 + 925] H^» Midland Elec.Corp E Lå} Mt Db. S... 22 DE (B 5r us Nc Me 
"E occ ete. Uap ae M. 255 = 535 f St | os ae oe e Z3 650 EET 
MT Heston District Council... — .. — 7 123 + 3 6 $m on Newéastle Elec. 525 A19) fe Mi Dic O99. tup T- 10: Jets ont cod os 
Ipswich Corporation ton ad » 10 117 — 6 as E Un z ae T 102! S5. North Metro. Else. Power Sup. 5 Morts..! 93 —101 419 0' sa bose we 
Ise of Taanet Co. 02.00) A E L1 Y: 22:2 + 197 10 60 Notting ILE, L C9. 6s Non.Com.Pret.: 93-103 DEN Mire "NICE 
eighley Corporation 1:117 A ne Ba) Ds Spee a T E a 
CUNT 0 Kidderminster & District ,, „n 2 93 — 10 18 i 1,71 + yor | D». 4° Deb. Stock... OOII 82 —91 4 8 0 je GE TE. 
ES ilmarnock Corporation... > 10 i681 +o 22 45) $53 r 5/52 | St. James’ & Pall Mall Elec. Ord. 1- eio oS iO Feah Aret e l 
„ye Kirkcaldy Corporation ..; . P de 3/6 ! Do. 7psrCont.Pref......... LLLI. 6$—7L ; 416 6; Feb, Aue s à 
"^o Lanarkshire Trams Co. .... ^ — 8 — 1,602. 193. iè 22.228 + 3195 Da. 3} per Cent. Deb. Stock (red...) Bi 85 ^4 8 6; Jan, July| el .. 
rete United ,....... " 7 1,419 + 135 18 2»20) + 4/4* South London Electric Supply Ord... 2}—3} 6 9 0 , April .;.., e . 
he. AS DEM a = Ba M 2 ; 5% | D». 5% Ist EUM UE E 97 3100, 5 0 0 Eu. Ais . e. 
cL Eee Corporation Ii „ioj die rus is Dos x ji | Da Portat ist pref er od al sagro | RE Ave | iy) 
rece Leith Corporation ..,.. nou LO Vt + 2| ISI | 34392 + 419. B 41 Ist Dob. Stock (red.)....... —99 |4 10 II April, Oct | +] .. 
“Lincoln Corporation ,, » 10 134, + 14) 5 837 + 1/3 | Urban Electric Supply Ordo 00 1—1 T April, Oct} ej .. 
Liverpool Corporation ,,,..  , — 3 12614 + 938 $i? | 214487 + 5% Dor 5 por Cent. Cum. Pref.ex 3/-in Certs 20 -3ó;)k |3 5 O | April, Oct | .. | .. 
els Overhead Rly... , H | 1714, + 167 | 19. 32215 + 4%] Do. 4p per Cent. Ist Mort. Dsb.. 83 —85 | 5 : O | April, Oct | .. | .. 
andudno dlwyn Bay Ry, x ne ! oe zm vss Foys aS. istri . 597 es 419 6 we so ee 
London County Council e A» 32 | 423)7 T SH Sid. c l UL? Wiste Heat & Gis Ee Gu SOUPE. dir 6 14 6| May, Aug. E C 
oe Uc C». May 10 | ps | + ae iS | 102927 T 5/6 Westminster Elec. Sup. Ord......... eee] 81—9 ; a 0 | Mar, Sept A 86 
angon United ...,....... ». 9 057 7 — : $é23 | 2 d ous "- l oe 
Low stoft Corporation ed "19 | 163. + 3 3l 493) Ea 2/3 | Do. 4l par Cant. Cum. Pref e| 5-8 9 | Jan, July 
ion NEU n 8 183 + 7 6 1.057 + | 
i Manchester Corporation » 10, 1735); + 703 6 | 93.432 t 
TU. Morsay Railway ...... i2 » 10) 235) + 197 | 19 * 42851 + . 
z LC TANE RH S » 2 22 + 70' 18 | 35633 + Electric Railways ani Tra nways 
E Metropolitan Dist. Railway. ,, 10 13.102 | + 7805, 19 252,233 '+ 
cu "rOpolitan Elec. Trams... |, 2 | 9015 + 313 | 18 | 1525325 + Bath Elec. Trams Pref. Ord....... aus wi i April..... $e wa 
‘= Middleton Tn! e 2., 314 — 24) 18 9,455 + 0/6 | D». 5 per Cent. Cum. Pref 111101177 À—H j6 3 6] Jan, July | .. | .. 
dn Nelson Corporation ....... 5 Wwe H0] 1921 = 22 6 1157) — 44°4| Do. 4} Ist Mort. Deb. Stock (red.).... 72 —77 S l6 10 | April, Oct zm oe 
Notis on Tyne Corpn. | » l0 | 4,873 > + 62, 7 | 23,470 + 41*5| B'ham Dist. Po wer & Trac.43 IstD 2b.Stck Cer. 5 0 0]|]an July| ei .. 
pc Nhampton Gorgoratioa d v7 9^ “dle = 7n dl 209 - 2 | Dr cum Ete Ordes MIS [610 6| Feb Aug) L| 2 
"Oldham, Ashton & Hyde E » 2 693 | e 27, lg 10,32) + 49 | D». 4 pw Cant. Dsbhs.sceecaiiscuc 109 -10213 18 6 | Feb, Aug. | ef ee 
x idaam Corporation se » TL | 2221 4 10) |. © 14359 o BritishEl2ctricTraction6% Pf.Ord.Non 2m. 8l —10} re June, Dac 93H 9 
Perth (N.B.) Corporation. » 8 l6? + 8 501 | 8527 — v JUDA spo Od Sb. e oe | 31—5) si and ET: 
„Berth (W.A) Elec; Trams » 9| 205 + 23 21 | 3263) + 6% | Do. 6 pr Cont. Cum Pref... es 82 —35 |7 1 O|Feb, Aug! ..| .. 
so “Peterborough L.i.s pes 34^ o2 130 | + 71 ^18 2223 F - | Do. 7 p?r Cont. Non Cum. Pref. 1117 32 —-35 v s TE" 
- Portsmouth Corporation ... Uo E = 5» | D» SperCent. Perpetual D»bs....... . 83 92 |5 9 2| April, Oct | 91 | 83 
Potteries. cise, 5 2| 242) + 255° 18 | 36783 + 4494| tD>. 4} por Cent. 2nd Deb. Stock...” | 23 —7 '51610| May, Nov | -.  .. 
Preston Corporation .,.... vie if : n oe HE Central London Ordinary Stock........ 82 —31 |3 11 6] Feb, Aug | 83, .. 
?tt^rham Corporation | 7 932 | + 267 15 4,743 + oP Do. 4 var Cont. Pref. Stock.......... 81 —35 | 413 0 Feb, Aug m oe 
Rothesay o TA UA EV A EE m d D>. 4} por Cent. Pref. 2117. 212555108 d 3 3 . an aee 
Siltord Corporation ...... — "12 5351 + 33, 6 23,953 t | o | Dx Doferred Stock... IIIN] 8) —92 | 2 18 2| Feb ..... 813! 801 
WD SEM » 7 $18,600 | -$26)2 18 , $233,632 | +$25,239 9 49$! Do. 4 per Cont. Dabs 0027! ese] 99 —101 |3 19 2| Jan, “July | 99... 
QU tea pirat "E NES 2| 47 | + 4' 18 | g&l t 71 1494] City & South London Rly. Con. Ord..... ja 311 6 | Feb, Aug| ..| .. 
S:*i*ld Corporation Pe u LL 2657 A07 | 8 4202) + 6, 3| Dx SperCmt.Pref. (1821)...... 5. | 109 —102 | 4 18 O| Feb, Aug: ..| .. 
7 eaDore Trams See o» 10 | $12,718) + 61,525 | 19 ` $218.133 +$13.944 ] 592 Do. (1893). 5. 4. dux estas e, 100 —102,4 18 0 eb, Aug - m 
uth M:tropolitan........ uc 72 | 83, — 33' 18 | BO - .| $22 | Dx agp, OCC RM e| 99 —102 | 118 O| Feb, Aug | 1290} ., 
Out Sta | rt 2| 93 + 122! 0j | 17,533 +b Ao Ds erara a T, e| 97 —10 |5 0 0! Feb, Aug | .. | | 
Atiampton oo... na EV " i ! ; ^ud z 4%. D>. 4p2rC2nt. Perpetual D253.......1 92 ~—94 4 5 0) May, Nov! .. R 
-4thend Corooration 7. 7217 Iz 6 3235» - 9/9 | Gateshead & District Tram: Ord. 22.77 81 —? 7 lò 0 T D AD 
Southport ramways TEE 2' 233 = 4 | 13 453) + Gt. Northern & City Pref, Ocd........ 21 —21 vx : 2l .. 
3ulrudes Hyde, &c,]tBd. ” 10 712 — 8 t5 4225 = 7id.| Hastings & District Elec. Trans O:d..... = 7 7 6| Mar, S»pt | .. ve 
a 5s Se Sore 295 4233 T 8) $5 Looe, nre 41 9. 6% Cun. Pref. ......... eee 651—711 | 6 6 Ol April, Oct | .. | Z 
z^d?rlang Corporation... : lt 1.411 + 151! 6 | 773} + be Imperial Tramways Ord............. 44—5 Vs ar, Sept . a 
: Ad erlan4 District en e 7 | 55! i+ 174 27 : 14053 + 2 : D». 6 pir Cont. Pref. ..... s 7] --8 os Mar, Sept oe vx 
Bene AM e enal e 125 020) + 13) 103, 252531 F | 4]254| Do. 4) per Cent. Dobs.. INY 81 —93 |5 6 6 | Jan, July | «| oe 
P “ton Corporation |. |o 7 | dis + 4 i5 733. + 2/5 | lof Thanet E. T. & Lt. 5 p*r Coat. Pref..| 24 24 1415 0 ar, Spt] .. ps 
» ama, S PH e Si; + 1n tg! 72 + 4°, | D». 4 pr Cont. Dob. Stock......, eef 75 —32 15 0 0] Jan, July |... | l 
7 75*mouyth and District N na 2 132, + 19 | 18 3,957 + 6/) Lanarkshire Tramways................ 9i —10} 518 6 eb, Aug . ° 
Mids Tram C3 E. 7 52) | + 63 19 8,757 | S% | Lancs Utd. Trams 5% Prior LienDib.St|. 73 —3) | 6 5 0 Jan, July | ..| .. 
allasey Corporation "| >” 10, LISI i+ 18) $5 6,354 + 4% | London Electric 4% Deb. Stock........ 91 —7 14 3 6 d 95h} 94! 
"IR à PPP. i | à 70 = 
F asall Corporation E ao s . D>. 4 per Cont. Pref. .............. 7 —77 |52 6 we 764; 75} 
aftington Corporation | i | He : - ^^ | Loadon United Trams 5% Gin. Pe : t—5 P Jan, ]uly | a .. 
: sit Ham Corporation O c" 8! 2772'+ °° 23 | IIS 14,555 — 4% | D». 4p2rCent. Ist Mort. Deb. Stock..| 62 —55 |6 1 Q Jan July | ..] .. 
M TOvSupTMMgre,,.. Lii 7| 0" 2 ee It. 18 871 + Je. | Mersey Coa. Ord. Stock........ ses 4 —5 ia eb, Aug is ss 
^" Crhamptog Co os 2 | 52| + 42 18 8,791 + 0/7: |fMstropolitan Elec. Tranways Ord...... 607i 1513 9 si es š 
slv-rhanpton Coroa 77" | Ne. 306 iB s 0/5 | D» 5S per Cent. Cun. Peef...........| tk —H 1630 Feb, Aug| ..| .. 
y cster Des Pr. cose ” 2 | p | + 34 18 | 4,553 T 160 44% D>. 44 DE SÍ3stelei eis 914 A] : ^ Jan, July 88} ee 
Wrexham o.oo! LAUDE! ay us 197] + % | Do. 5 pr Cont. Do. Stozx....... mee -— 7 E is 
Yorkshire W.R. Trams o o” Ti | 1,483 | T 23 | 19 | 35913 + 2,855 FA Mstropolitan Railway Coasoliiat»i.,..|...52). 752i [3. € 9 | Feb, Aug | Sii tl 
'—— Yrrichire Woollen District. » 2! 6122: 7 18 | 19512 + 1,659 "| l 
la) Taese oonparísons are with the corrsspoading period last year. * Partly electrical, | * No allowance has bien ma? for accrued interest or redemption. f Ex Dividend. 
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The I.E.E. at Paris. 

| Ir we may judge by the first day's “ work," the visit of 
the Institution of Electrical Engineers to Paris will be an 
unqualified success. The weather—always an important 
matter in such cases—has so far been exceptionally kind. 
On Tuesday the party, numbering about 150, left London 
and experienced a most agreeable crossing ; the arrange- 
ments worked smoothly, and Paris was reached to schedule 
time. On Wednesday morning members settled to work at 
the energetic hour of nine o'clock at the Conservatoire des 
Arts et Métiers. After the opening remarks by M. D. 
BERTHELOT, President of the Société Internationale des 
Electriciens, some of the audience, including the ladies, 
adjourned to inspect the exhibits in the Conservatoire, 
Which are of great interest. The more serious members, if 
they may be so described, settled down to the consideration 
of the many problems of electric traction. Quite a number 
of important Papers were provided, but members seemed 
rather shy of expressing their opinions, and the discussion on 
this particular subject was adjourned till to-day. For this 
reason we are not permitted to publish an account of the 
meeting until next week, when we shall deal with the various 
Papers in detail. In the afternoon the fine weather 


tempted a large number to take part in the river trip to the 
Sévres Porcelain Factory and St. Cloud, though the Paris 
electricity works also proved to be attractive. 
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Roadwear by Motor Omnibuses. 

Ir has often been felt that the motor omnibus is at a 
distinct advantage in being permitted to use the roadway 
without paving anything towards the maintenance of the 
surface. The electric tram, on the other hand (as a set-off 
against the privilege accorded to it of laving down a per- 
manent track) has to maintain a certain portion of the 
roadway, although this is used, and used to a verv large 
extent, by other traffic. There is no question that the 
motor omnibus causes a considerable amount of road’ wear 
bevond that caused by the ordinary traffic. The new- 
comer may not be “extraordinary traffic” within the 
generally accepted meaning of the term, but, nevertheless, 
it is only necessary to watch its effect on an ordinary 
macadam road, or even on wood paving, to see that the 
wear is considerable. On this account it has often been 
contended that motor-omnibus undertakings should con- 
tribute a certain sum to the maintenance of the roadway, 
and this view has at length been taken by a Parliamentary 
Committee. This is all the move necessary since the trams are 
heavily rated, while the motor omnibuses are not except on 
the garages. In the case of the Rhondda Tramways Co., 
which desired to run a trackless-trolley scheme, the Council 
have been able to exact a contribution to the extent of one- 
third the extra road maintenance incurred annually by the 
Council in respect of the trackless-trolley vehicles. 
this payment is limited to three-eighths of a penny per car- 
mile. This will seem rather a heavy contribution to many, 
and we hope as a result the road in the district will both be 
put and kept in proper repair according to some modern 
method. 


1 


— a 


THE other case is that of the Chesterfield Corporation. 
Here it was sought to employ trackless-trollev omnibuses 
which would be run beyond the city boundaries. This was 
opposed by the County Council, unless a contribution were 
made towards the maintenance of the roads. The outcome of 
this opposition has been that every three years an arbitra- 
tion is to take place which will determine whether the traffic 
caused by the motor omnibuses has been such as to bring 
it within the meaning of “ extraordinary traffic." If this 
is found to be the case then the Corporation is to pay to the 
County Council any sum awarded by the arbitrator on this 


But 


~ 
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account. This appears to us to be a most unsatisfactory 
arrangement. It wil be extremely difficult to decide 
whether, and to what extent, the wear on the roads has 
been excessive, and, if so, what sum should be paid. More- 
over, the Corporation will alwavs be uncertain as to what 
its liabilities will be during every period of three vears. 
This may not be a serious objection to a local authoritv, 
but it would certainly tell against private enterprise. It 
appears to us that if a contribution is to be made towards 
maintenance it should be fixed definitely at à certain figure 
per ear-mile, and this figure should be fixed as low as 
possible in order not to injure an enterprise which, after all, 
is to the advantage of the general public. It is unsatis- 
mons or House of Lords to deal with this matter, and the 
Government, or the Board of Trade, should endeavour to 
ascertain. some general principles upon which the motor 
omnibus companies could contribute their fair share towards 
the maintenance of the roads. We also think that, if this 
principle is to be adopted, some guarantee should be given 
that the roads will be kept in proper repair, not only for 
the sake of motor omnibuses, but of other users as well. 


te eee 


National Physical Laboratory. 

Tur National Physical Laboratory has now become so 
integral a part of science and engineering in this country 
that it seems hardly possible that it should only have been 
in existence about 12 vears. Such is, nevertheless, the case, 
and the event is signalised in the report for 1912 by the 
remark that Lord RayLeicn’s term of office as Vice-Chair- 
man of the General Board and Chairman of the Executive 
Committee expired on December 31st last. We are glad, 

however, to note that the Treasury have approved a special 
renewal of Lord RayLeiGH’s appointment for a further 
period. To establish such an Institution as the National 
Physical Laboratory is an extremely difficult task, whether 
the broad problems only are considered or attention is con- 
centrated on detail. Further, as the work progresses, new 
difficulties come into view in a way which recalls the 
classical story of the drag6n’s teeth. This state of things 
has naturally thrown very heavy responsibilities on the 
Executive Committee and pre-eminently on Lord RAYLEIGH 
himself, so it is only just, now that the machine is running 
smoothly, that one who has been greatly responsible for this 
s c*e of things should be allowed to enjoy it. Too often those 


£420 on the annual income and expenditure account, so that 
the balance in the General Fund Account was reduced to 
£500. The Comnuttee point out the difficulty of conducting 
the Laboratory on so small a margin, and are searching for 
means to reduce the risk in future. We hope that they will 
find some satisfactorv method and will be given every 
assistance, for a glance through the report will serve to. 
show the great utilitv of the work that is being carried on, 
The manv electrical manufacturing firms in this country 
might, for example, agree to support the Laboratorv by 
regularly employing it to carry out tests for which it is 


| especially equipped, and which cannot be made in anv 


i 


| factory for 
factory to allow Special Committees of the House of Com- | 


lack of facilities. We also feel that 
even more might be done for the general good by 
operating along the lines suggested in Sir FREDERICK 
DoNALDSON's presidential address to the Institution of 
Mechanical Engineers with regard to engineering research. 
Sir FREDERICK suggested the establishment of a new 
organisation, but in the National Physical Laboratory we 
have already a fully organised research institution which 
has done good work in the past, and will do good work in the 
future. For these reasons it is worthy of the moral, and 
more especially the financial, support of the engineering 
profession, and we hope that it will receive both, for it 
would be a thousand pities if its activities were to be at all 
hampered by monetary difficulties at a time when we can 
so well make use of any information it is able to provide. 


— liM 


The Correct Time. 


Time, it has been said, is only a convention, or a con- 
venience ; but, however this may be, it is, like most conven- 


| tions, more useful the more nearly universal its application. 


If the convention, time, is to be of use to the ordinary inhabi- 
tant of this globe every one must define its terms in the same 
way. It is no good, for instance, for some of the people in the 
same town to understand by 11 o'elock what others mean by 


12 o'clock and what a third class mean by something else. 


who have borne the burden and heat of the day are set aside ` 


when the cool of evening comes, and we are glad to see 
that a different course is to be adopted in Lord RAvLEIGH'S 


, vately-owned clocks from Greenwich. 


case. During the year the Laboratory has suffered the ' 


loss of Sir JuLtus WERNHER, who, besides being an active 
member of the General Board, generously contributed to 
the establishment of a new laboratory of metallurgy, which 
is to be opened next month at the annual inspection. 


—,9— —— 


UNFORTUNATELY, the financial position of the Laboratory 
is not quite so satisfactory as might be wished. The coal 
strike was responsible for a falling-off in receipts from com- 
mcrelal work, and though in most other directions there were 
satisfactory increases the ultimate result was a deficit of 


This is so obvious as to appear almost axiomatic. And in 
theory it is axiomatic, though in practice matters are far 
otherwise. In most cities in this country (in London 
certainly) there is no reliable time. If a man sees by a clock 
that there is plenty of time to catch his train his anxiety is 
not thereby eased, for the clock may be slow. This again 
is so well known as to be looked upon as one of the evils 
from which we cannot flee. Just recently, however, an 
announcement has been made by the PosrMASTER-GENERAL. 
that greater facilities will be given for synchronising pri- 
We should like, 
however, to see the matter pressed further and synchronisa- 
tion rendered compulsory for all clocks which are exposed 
to the public view. What a man does with his private time- 
pieces is his own affair. It may be said that to force people 


_ to spend money on what is only for the common good 1s an 


_is so in this particular case. 


objectionable course to take. But we do not agree that this 
If a man wishes for one reason 
or another to expose a clock publicly he might at least 
ensure that its indications are correct. We recommend 
this view of the matter to the attention of the British 


S-ience Guild and other bodies who have been working in 
this direction. 


| 
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Royal Engineers (T.F.)—Lieut. Maurice W. Emlev. from 
the Northumbrian (Newcastle) Divisional Telegraph Company. 
Northumbrian Divisional Engineers, R.E., has been appointed 
Captain in the London Air-Line Telegraph Company, London 
District Telegraph Companies, Royal Engineers (Army Troops). 


Goldschmidt High-Frequency Alternator and Radio-Tele- 
graphy.—In the forthcoming June number of the *“ Philo- 
sophica! Magazine " is a Paper by Sir Oliver Lodge on the 
theorv of the Goldschmidt high-frequency alternating dynamo, 
and on certain matters under discussion concerning atmospheric 
assistance and obstruction to long-distance radio-telegraphy. 


Electric Lighting in the Mall (London).—Electric lamp 
standards, the designs of which have been executed by Sir 
Thomas Brock, R.A., are now being erected along the Mall, in 
place of the temporary standards which have hitherto been in 
use. These form a part of the Queen Victoria Memorial scheme. 
Twenty-six standards will be erected. 


Electric Lamps Approved for Use in Mines.—The Home 
Necretary has approved of the use in all mines to which the 
(oe! M'nes Act, 1911, applies of the “ Oldham ” electric 
sefety lamp made. in accordance with the following speci- 
fication :— | ; 

The * Oldham " miners’ electric safety lamp possesses the following 
essential parts : (1) A solid drawn steel case (tinned). (2) An electrical 
accumulator, the terminals of which are fitted with spiral springs carry- 
ing rubber contacts ; the construction of the accumulator being such as 
to prevent escape of the liquid, whatever the position of the lamp, whilst 
allowing the escape of gas generated by chemical action. (3) A top screw 
plug carrving the bulb, protecting glass, pillars and crown, and forming 
a flame-tight connection with the case. the protecting glass, pillars and 
crown beingof one of the types illustrated in thespecificaton. (4) A bottom 
screw plug carrying the accumulator and forming a flame-tight connection 
with the case. (5) An efficient locking device of one or other of the 
following types, to prevent unauthorised persons from unscrewing the 
bottom plug—viz.. (a) a brass locking bolt, held in position by a lead 
rivet; (^) a magnetic lock, so constructed that the locking bolt can only 
be withdrawn by applying the pole of an clectromagnet against the cover 
of the lock. (6) Provided (1) that the total weight of the lamp is not 
more than 5 Ib. 40z. ; (2) that the strength of material and attachments 
throughout the lamp is not less than in the sample submitted to test 
on January 7 and 8, 1913; (3) that the lamp shall be capable of main- 
tir iing a light of not less than 1 c.p. all round in a horizontal plane 
throughout a period of not less than nine hours, and also of giving a light 
of not less than 1:5 c.p. over an arc of 45 deg. in a horizontal plane ; (4) 
that the lamp has been made at the works of Messrs. Oldham & Son, at 
Denton, near Manchester; (5) that the lamp shall have marked upon 


it iis name and the name of the maker. 

“ Design and Economy of Diesel Engines. ''—A Paper on this 
subject was read at a recent meeting of the Association of 
Engineers-in-Charge by Capt. H. Riall Sankey comparing the 
cost of running Diesel engines with other prime movers. The 
author pointed out that the condensing steam engine can. for 
short periods, give as much as 50 per cent. above the rated 
power, while non-condensing steam engines and the Diesel 
engine can give 10.per cent., but the gas engine can usually 
only do its rated power for short periods, and about 85 per 
cent. continuously. Taking the case where an average load 
of 200 H.P. and a maximum of 300 n.p. for short periods is 
required, and the total running hours 3,000 per year, the 
following total annual costs were given: Non-condensing 
steam piant, £1,445; condensing steam plant, £1,056; oil 
enune, £1,055; gas engine suction producer, £1,006; gas 
engine pressure producer, £996 ; Diesel engine, £932; over- 
type superheated condensing plant, £879. In this connection 
Interest on capital was taken at 5 per cent., and stores, labour, 
maintenance, repairs and depreciation and fuel cost were taken 
Into account. The costs per ton were taken as: Oil, 42s.; 
coal for pressure producers, 18s. ; coal for suction producers, 
28s.: coal for steam boilers, 18s. Only 120 tons of fuelare 
required for the Diesel engine, while 1,022 tons are required 
for the non-condensing steam plant. 


Cable Interruptions and Repairs. 
Dats of Interruption. Date of Repair. 


Latakia—Palura 99095ece92009295 oe May 26, 1910 eee 
peal a RID . April 21,1912 ... — 
mariza— 08........... April 21,1912 ... — 
Bessika—Tenedos EI April24, 1912. `.. = 
oulocondore— Pontianac...... July 5, 1912 — 
adagascar—Reunion ......... Mar. 11, 1913 May 16, 1913 


t 
| ionisation chamber turn about the axis of the instrument and 
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Engineering Standards Committee.—We have vec ived a. 
copy of Parts I. and II. of the report (No. 60) of experiments 
on tungsten filament lamps carried out for the Engin^ering 
Standards Committee by the National Physical Laboratory. 
The experiments described in this report were undertaken bv 
the National Physical Laboratory to assist the sub-committee 
on Physical Standards of the Engineering Standards Com- 
mittee in dealing with the question of tungsten filament lamps 
from the point of view of standardisation. Although the 
number of lamps tested for useful life was not large, the lamps 
dealt with were representative, and a very large number were 
tested for candle-power rating being lent for that purpose bv 
several large users. The diagrams accompanying the report 
form a separate volume in order that the text and the dia- 
grams may the more easily be compared and studied. A 
careful perusal of the report wil! give any reader a large amount. 
of useful and interesting data as to the uniformity in indi- 
vidual batches of tungsten lamps as made in this country, and, 
although the makers of the lamps are referred to under a letter 
of the alphabet and not the actual name, the report generally 
should prove of considerable advantage to all large buvers 2nd of 
real interest to the industry at large. The report 's published 
bv Messrs. Crosby, Lockwood, and can be obtained through anv 

| bookseller or at the offices of the committee at a price of 21s. net 


for the two parts. 
“The Reflection of X-Rays by Crystals.” ”—At a recent 
meeting of the Roval Society a Paper on this subject was read 
! bv Prof. W. H. Bragg, F.R.S.. and Mr. W. L. Bragg. The 
Paper deals with the reflection of a beam of X-rays by the 
cleavage faces of various crystals. an 1onisation method being 
employed to measure the strength of the reflected ravs. The 
apparatus corresponds to a spectrometer, the parallel planes in 
which the atoms of the crystals are arranged taking the place 
of the lines of a grating, and the ionisation chamber that of a 
telescope. A fine slit in front of the X-ray bulb allows a beam 
of ravs to fall on the face of the crystal, and both crystal and 


can be set at any desired angles. By this method evidence has 
been found of the existence of three very homogeneous com- 
ponents in the rays from the bulb employed, which ravs are 
only reflected from the crystal at definite angles. Thev show 
as a strong reflection superimposed on the general reflection 
which takes place at all angles. Each of these has a definite 
absorption coefficient in aluminium, and can be recognised 
when reflected from many crystals. The angle at which any 
one of these components is reflected varies for different crystals. 
and different faces of the same crystal, but always in accor- 
dance with the formula nA —2d sin 0, where d is the spacing of 
the crystal planes, 0 the angle of reflection, n a small integer- 
(1, 2 or 3) and A a wave-length to be assigned to each com- 
ponent. The absorption of the homogeneous rays in different 
metals corresponds in all respects to the absorption of charac- 
teristic X-rays. 
- Electric Traction in Italy.—It is stated in “ The Times 
Engmeering Supplement " that the Italian Minister of Public 
Works, Signor Sacchi, is giving careful attention to railway 
electrification, and in the immediate future electric traction 
is to be adopted on some very important lines. The capital’ 
outlay involved in building power stations being heavy, con- 
tracts have been concluded with a number of private com- 
panies for the supply of current. The second line through the 
Ligurian Apennines from Ronco to Sampierdarena (Genoa) is. 
to be operated by electricity supplied by the Societa per le 
Forze Idrauliche della Maira, which has almost fin‘shed the. 
construction of an important plant near Dronero, in Piedmont, 
The Pontedecimo-Busalla line, crossing the Ligurian Apen- 
nines at a little distance from the Ronco-Sampierdarena line 
has for two vears been worked by electricity furnished bya little 
Government station in the harbour of Genoa. It is proposed’ 
to electrify the railway from Ventimiglia to Genoa and Spezia 
and the Società Eléttrica Riveira di Ponente Ing. R. Negri, 
m A power to the Ceva-San Giuseppe-Savona, 
, has the ssary current available. The Milan-Monza- 
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Lecco line, à feeder of the Valtellina railway, is now being 
equipped for electric operation ; the power necessary will be 
furnished partly from the State power station at Morbegno in 
the Valtellina, partly by the Adamello Co. Finally, the elec- 
trification of the Florence—Bologna line, the so-called Porretta 
line, is being considered by the Administration of the State 
railways. In Central Italy several hydro-electric stations have 
been built within recent years, and it is calculated that by 
well-planned hydraulic installations from 300,000 H.P. to 
400,000 H.P., may still be obtained in this region, which until 
a few years ago was not regarded as a possible source of water 


power owing to the drought that prevails during a considerable 
part of the year. 


Current Topics. 


Subjects of current intercst dealt with in this issue include 
the following :— 


Prof. G. W. O. Howe contributes an article ** On the Use of Trans- 
formers with Mesh-connected Secondaries for Earthing Three-phase 
Systems " (p. 255). 

We publish some Notes on the Standardisation Rules recently 
issued by the British Electrical and Allied Manufacturers’ Association 
(p. 261). Our Leading Article (p. 264) deals with the same subject. 

An abstract is given of the first part of the report on the working 
of the National Physical Laboratory during 1912 (p. 250). 

We describe the Betulander system of automatic telephony (p. 257). 

An article by Mr. R. S. Brown deals with “ Stresses Produced in a 
"Transmission Line by Breaking of a Conductor" from a mathe- 
matical point of view (p. 252). 

We give an abstract of an article on ** The Use of Iron in Measuring 
Instruments," by Dr. M. Dolivo- Dobrowolsky (p. 260). 


We give an abstract of an article by Mr. B. G. Lamme on “ High- 
speed Turbo-alternators " (p. 266). 


Com panies’ Meetings and Re ports.—Meetings of the Eastern Tele- 
graph Co., Eastern Extension, Australasia & China Telegraph Co.. 
West African Telegraph Co.. West Coast of America Telegraph Co., 
Western Telegraph Co. and Electric Supply Corpn. (pp. 283-234). 


Directors' reports abstracted include those of the British Thomson- 
Houston Co, Havana Electric Railway. Light & Power Co.. 
Kalgoorlie Electric Power & Lighting Corpn., Lima Light. Power & 
Tramways Co., New General Traction Co.. Stratford-on-Avon Elec- 
tricity Co. and Urban Electric Supply Co. (pp. 285-2853). 


—— — — — 


OBITUARY. 


Prof. J. G. MacGrecor.—We regret to record the death of Dr. 
James Gordon MacGregor, F.R.S., professor of natural philosophy 
in the University of Edinburgh. which occurred very suddenly on 
Wednesday last. Prof. MacGregor was educated at Halifax (N.5.). 
Leipzig, London and Edinburgh under Prof. Tait. In 1876 he was 
appointed lecturer on physies in Dalhousie University, and in 1877 
chief physical master at Clifton College, Bristol. In 1879 he was 
appointed to the Munro professorship in Dalhousie University, and 
this he held till his appointment, in 1901, to the chair in the University 
of Edinburgh, which was held so long by the late Prof. P. G. Tait. 
Prof. MacGregor published one book, a treatise on kinematics and 
dynamics, and several pamphlets on educational subjects. He was 
elected a fellow of the Royal Society of Edinburgh in 1880, and two 
years later was chosen one of the original fellows of the Royal 
Society of Canada. He became a fellow of the Royal Society in 1900. 

S. D. FrELp.—The death is announced from Stockbridge (Mass. ) 
of Mr. Stephen Dudley Field. electrical engineer and inventor, in his 
68th year. The deceased effected many important improvements 
in telegraphy, and was also the pioneer of the modern trolley railway. 

Pror. HEriNRICH WEBER.—We regret to record the death of Prof. 
Heinrich Weber, ordinary professor of mathematics at Strassburg 
University, which occurred on Saturday last at the age of 71. 


PERSONAL. 


Mr. J. C. DENisoN-PENDER. M.P.—Mr. J. C. Denison-Pender. 
eldest son of Sir John Denison-Pender, and a directorof the Eastern, 
Eastern and South African. and West African Telegraph Companies, 
was on Saturday last elected member of Parliament for the New- 
market Division of Cambridgeshire bv the large majority of 851. It 


is some years since a Unionist Member sat for this part of Cambridge- 
shire. and the victory is considered a very important one in view of the 
present political situation. Those who know Mr. Denison-Pender 
will attribute his notable victory to his personality. We wish him 
all success and congratulate him upon the brilliant start he has made 
in the political field. He is one of our youngest members. 


APPOINTMENTS VACANT AND FILLED. 

Applications are invited for the position of assistant station 
superintendent at the MacDonald-road generating station, Edin- 
burgh. Commencing salary £200, increasing to £250 per annum. 
Applications to the engineer (Mr. Frank A. Newington) by May 30. 

The Library and Technical Instruction Committee of Belfast 
Corporation invite applications for the position of lecturer in the 
department of mechanical and electrical engineering at the Municipal 
Technical Institute. Belfast. Commencing salary £180, increasing to 
£200 per annum, Applications to the Principal. Mr. Fras. C. Forth. 
by noon of Tuesday, June 3. See advertisement. 

An assistant engineer is wanted for the Straits Settlements, with 
sound experience in wiring work and installing small lighting plants. 
Commencing salary about £315. See advertisement. 

An English cable estimating clerk is required for the export de. 
partment of a large electrical engineering firm in Berlin. See adver- 
tisement. 

The British Accumulator Co.. Heaton Works. Bradford, advertise 


for a commercial manager. and also a first-class man for the manu- 
facture of accumulators. 


Applications are invited for the post of head of the electrical engi- 
neering department of the Birmingham Municipal Technical School. 
Commencing salary £300 per annum, Particulars from the secretary 
(Mr. G. Mellor), Suffolk-st., Birmingham. and applications by May 31. 

A manager is required for the Redditch Urban Council's electric 
light works and undertaking. Commencing salary £300. Applica- 
tions (on form supplied by the Clerk) by May 27. 

Shanghai Municipal Council require a shift engineer for their new 
power station. Commencing salary about £21 per month, rising 
to £40. Applications to Messsrs, Preece. Cardew & Snell, 8. Queen 
Anne's Gate, Westminster, N.W.. by May 27. 

Post Office Engineers.— Notice ix given in an advertisement of the 
forthcoming examination for assistant engineers in the Engineer- 
in-Chief's Depart ment of the General Post Office. Applications, on 
forms to he obtained from the Secretary. Civil Service Commission. 
Burlington Gardens, London, W., by June 26. 


The President of the Local Government Board has appointed Mr. 
Herbert H. Law. M.Inst. C.E.. as Chief Engineering Inspector to the 
Board. in succession to Mr. Geo. W. Willcocks, C.B., retired. 


Mr. E. W. Foweraker, of Seven Kings. has been appointed fourth 
engineer-in-charge at the Ilford electricity works, at a salary of £78. 
rising by annual increments of £7. 10s. to £108 per annum. 


Mr. Frank Timms, of Newcastle, has been appointed installation 
engineer at Tynemouth. 


Mr. Pakenham W. Beatty has resigned the post of manager of the 
River Plate Electricity Co. and the Elétrica del Norte (8.A.), of 
Tucuman, and has accepted the position of chief engineer to the 
Lacroze Tramway Co.. of Buenos Aires. 


Mr. A. J. Ryan, of Gillingham, has been appointed chief assistant 
electrical engineer at Hastings, at a commencing salary of £150. 


INSTITUTIONS AND SOCIETIES. 


Students’ Section of the Institution of Electrical Engineers.—The 
report of this section for the session 1912-13 states that during the 
session there were 10 general meetings and the annual gencral 
meeting held in the lecture theatre of the Institution in London. 
The average attendance at these meetings was about 36. The 
opening address to the students in London was delivered on Novem- 
ber 20th by Dr. A. Russell, who pointed out many lines of research 
which might be taken up by members of the Students’ Section. 
To carry out the general business of the session there were 13 
meetings of the Committee. The proposed conference with all 
the local centres of the Students’ Section to discuss matters con- 
cerning the administration of the Students’ Section as a whole did 
not meet with the approval of the Council. it being held to be outside 
the field of activity of the Committee. The Council were in favour 
of the exchange of Papers between the various centres The 
eighth annual dinner took place on Saturday. December 14th. the 
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attendance numbering 47. An innovation in the form of an in- 
formal electric dinner was held on Friday, March 14th, at the 
Tricity House, when 58 students and friends were present. 

Incorporated Municipal Electrical Association.—A detailed pro- 
gramme of the annual Convention of this Association which, this year. 
is being held in London from June 17th to 21st. has now been issued. 
The Convention will be opened at the Institution of Electrical Engi- 
neers, Victoria Embankment, by the President of the Institution of 
Electrical Engineers, Mr. W. Duddell, F.R.S. An address will be given 
by Mr. C. E. C. Shawfield. ex-president. late chief electrical engineer 
to Corporation of Wolverhampton. A Paper on '' Prime Movers 
for Electric Power " will then be read by Dr. S. Z. de Ferranti, past 
President, I.E.E. After lunch the party will leave the Institution 
by motor bus for visits to the power house of the London Electric 
Supply Corporation, and to the Corporation electricity works at. West 
Ham. On Wednesday, at 10 a.m.. a meeting will be held at the 
Institution of Electrical Engineers, at which discussions (in camera) 
willbeheld on : (1)‘‘ The I. M. E. A. Bill," (2)** Heating and Cooking.” 
After lunch, motor 'buses will leave the Institution for a visit to the 
London Electric Railway power station. Lot's-road, Chelsea. At 
7p.m. the annual dinner will take place at the Hotel Cecil. 
On Thursday, at 9:30 a.m. a special train will leave Waterloo 
for Kingston-upon-Thames, where, at a meeting to be held in 
the Empire Theatre; an address of welcome will be presented to the 
Convention by the Mayor of Kingston (Councillor C. H. Burge). The 
following Papers will then be read: `“ Air Filtration," by Mr. J. 
Christie, chief electrical engineer, Brighton ; ‘‘ Electric Vehicles." by 
Messrs. W. Watson and R. Mitchell, introduced by Mr. A. H. Seabrook, 
chief electrical engineer, St. Marylebone. After the meeting a demon- 
stration of a number of battery-driven vehicles will be given. In the 
afternoon the party will leave by steam launch for Weybridge, the 
retum journey being via Hampton Court. where the party will dis- 
embark and visit the Palace. At 7:30 p.m. dinner will be taken at 
Kingston, the party returning at 10 p.m. by special train to Waterloo. 
On Friday, at 9:30 a.m., a Council Meeting. followed by the annual 
general meeting, will be held at the Institution of Electrical Engineers. 
On Saturday, 9:30 a.m., the Convention party will leave the Insti- 
tution by motor bus for a visit to the King George Reservoir at 
Chingford. 

The Junior Institution of Engineers.—On the 29th anniversary 
of the foundation of this Institution, Monday June 30, 1913, the 
second Gustave Canet lecture will be delivered by Dr. Dugald Clerk. 
F.R.S., at the Institution of Electrical Engineers, Victoria Embank- 
ment. The subject will be ‘* The Working Fluid of Internal C'om- 
bustion Engines." The late M. Gustave Canet (past president of the 
Institution of Civil Engineers of France) was president of the Junior 
Institution of Engineers in 1907.8, his death occurring at the close 
of his term of office. In accordance with a wish he had expressed, 
Madame Canet, MM. Paul and Albert Canet, and their families, 
presented a sum of money to the Institution to form a gold medal 
in commemoration of his presidency. This gold medal is awarded 
quadrennially to an officer or member of the Institution invited 
by the council to deliver a lecture on a subject of importance to the 
engineering and scientific world. The first award was made in 1909, 
the lecture, on “The Engineering of Ordnance,” being delivered 
by Lieut. (now Sir) A. Trevor Dawson, R.N. (president of the In- 
stitution 1912-13), who will preside on the occasion of Dr. Dugald 
Clerk's lecture. 

Institute of Radio Engineers.— At the meeting of this Institution 
on May 8th Dr. A. E. Kennell y delivered an exceptionally interesting 
Paper on the “ Daylight Effect in Radio Telegraphy.” covering the 
Beneral theory of radio transmission between earthed conductors, 
and the probable causes of attenuation and of the rapid variations 
In signal intensity which occur near times of sunrise and sunset. 
Titi Society.—At a meeting of this Societ y. held yesterday. the 
Pakerian lecture was delivered by Prof. Sir J. J. Thomson, O.M.. 
F.R.S.. the subject being '* Rays of Positive Electricity." 
uoa anu of Arts, —On the occasion of the 50th award of the 
is 2 al of this society the council of the society have offered 

medal to the King. for nine years president, and now patron. 


of TE UE : : Ae 
the society, in respectful recognition of his Majesty's untiring | 
i 


bas ja himself personally acquainted with the social and 
ne Pas ition of the various parts of his dominions, and to 
United Ki ya sae ge of arts. manufactures and commerce in the 
NM. nuni e: and throughout the British Empire. The medal 
Queen Victori o King Edward at the end of his presidency and to 
nn ee on the celebration of her Jubilee. In past vears the 
Gnn een awarded, among many eminent in art, science and 

e. to Lord Rayleigh (1905), Lord Cromer (1907). Sir J. 
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ARRANGEMENTS FOR THE WEEK. 


INSTITUTION OF ELECTRICAL ENGINEERS— PARIS MEETING. 
Friday, May 23rd. 

9a.m.  Álternatives.—(1) Meeting at the Conservatoire des Arts et. 
Métiers. Continuation of Discussion on ‘‘ Long-distance Trans- 
mission of Electrical Energv." (2) Visit the Louvre. (3) 
Visit the Panthéon, the Luxembourg and the Musée de Cluny. 
(4) Visit the Conciergerie, Notre Dame and the Saint Chapelle. 
(5) Visit other places of interest. 

1:30 p.m. Excursion to Chantilly by special train from the Gare du 
Nord. Visit the Chateau and the Musée Condé. Tea at the 


Hotel du Grand Conde. 
Saturday, May 24th. 


9«a.m. Alternatives.—Meeting at the Conservatoires des Arts et. 
Métiers. Paper on " Lighiing by Means‘of Vapour Tube 
Lamps," by M. Claude. Lecture on * Wireless Telegraphy,” by 
Commandant Ferrió (2) Visit the Louvre. (3) Visit the 
Panthéon, the Métropolitain. and the Musée de Cluny. 

1:30 p.m. Excursion to Versailles by motor omnibus (via Chatillon 
and Villacoublay). Visit the Palaces and the Park. Tea at the 
Trianon Palace. Leave for Buc. 

4 p.m. Arrive at Buc, and visit the Aerodrome. 
aeroplane flving. 

6:30 p.m. Meet at the Gare de Versailles (left bank). 
new electrical carriages on the Oucst- Etat Railway. 


Exhibition of 
Inspect the 


FRIDAY, May 28rd (to-day). 
Roya INsTITUTION. 


9 p.m.: Meeting at Royal Institution, Albemarle-street, Piccadilly, 
London, W. Discourse on ‘ The Secret of the Permanent 


Magnet," by Prof. S. P. Thom pson, F.R.S. | 


SATURDAY , May 24th. 
RoyYAL INSTITUTION. 


3 p.m. Meeting at Roval Institution, Albemarle-street, Piccadilly, 

London, W. Lectures on Radioactivity; Lecture I., ‘ The 
Alpha Rays and their Connection with the Transformations,” 
by Prof. E. Rutherford, F.R.S. 

T HU R8DAY, May 29th. | 

| Rovar INSTITUTION. 

Jj p.m. Meeting at Royal Institution, Albemarle-street, Piccadilly, 

London, W. Lectures on Recent Chemical Advances; Lec- 
ture IL, ‘‘ Chemistry in Space," by Prof. W. Pope, F.R.S. 

PRIDAY, May 30th. 

INSTITUTION OF ELECTRICAL ENGINEERS. 
Annual General Meeting at Victoria Embankment, Lon- 


8 p.m. 
don, W.C. 
8.30 p.m. Ordinary meeting. Paper on “ Practical Application 


of Telephone Transmission Calculations," by Mr. A. Aldridge. 
PHYSICAL Society. 

5 p.m. Mecting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington, London, S.W. Agenda: “ On 
the Origin of New Stars,” by Prof. A. Bickerton. ‘ Electro 
Thermal Phenomena at the Contact of Two Conductors with a 
Theory of a Class of Radiotelegraph Detectors,” by Dr. W. 
Eccles. “The Extraordinary Ray resulting from the Internal 
Reflection of an Extraordinary Ray at the Surface of a Uniaxal 
Crystal," by Dr. J. Walker. 


| BATURDAY, May 31st. 


Rovar INSTITUTION. 

3 p.m. Meeting at tho Roval Institution, Albemarle-street, Piccadilly 
London, W. Lectures on Radioactivity; Lecture II., “ The 
Origin of Beta and Gamma Rays and the Connection between 
them," by Prof. E. Rutherford, F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding— Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, May 26th, 1913, “ A " Company.— Infantry Drill, 7 to 9 p.m. 
Technical instruction for all members on the 6th rate, and for all 
candidates for higher rating 7 to 9 p.m. Musketry instruction 9 to 


10 p.m. 


| Tuesday, May 27th, 1913, “ B " Company.—Detail as for Monday, May 


26th. 


- Wednesday, May 28th, 1913, All Companies.— Annual course of Musketry 


| 


D A : 
ewar (1908), Sir A, Noble (1909), Madame Curie (1910), Sir C. A. | 


Parsons (1911), and Lord Strathcona (1912). 


ai Purfleet Rifle Ranges, Railway Tickets will be sent to all members 
notifving Head Quarters of their intention to attend. 

Thursday, May 29th, 1913, “C” Company.— Detail as for Mondav 
May 26th. "e 

Friday, May 30th, 1913, “D?” Company.—Detail as for Monday 
May 26th. ES 

Saturday, May 31st, 1913.—Annual Course of Musketry for all Companies 
ai Purfleet Rifle Ranges. Members are reminded that this is the last 
date on which they can fire their Annual Course to make themselves 
efficient, and should apply early for their railway tickets. Head 
Quarters will be opened from 10 a.m. till 12 noon for regimental 
business only. 
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NATIONAL PHYSICAL LABORATORY. 


As briefly mentioned last week the report of the National 
Physical Laboratory for 1912 has recently been approved by 
the General Board. We give below those portions of the report 
which are of general or electrical interest. 


REPORT OF THE EXECUTIVE COMMITTEE. 


The appointment of Lord Rayleigh as chairman of the Executive 
Committee for another term of years, the restoration to health of the 
Director, and the appointment of Prof. Schuster to the General Board are 
referred to. The question of new buildings, mentioned in our Note last 
week is also dealt with. It was hoped during the early part of the vear 
that the new buildings would be sufficiently advanced to permit of the 
transference of the test work from Kew before its end, thus setting free 
the Observatory building for the Meteorological Office. Accordingly. 
arrangements were made for the transference of the staff to Teddington 
on January 1, 1913. This has not proved possible, and some of the work 
will remain at Kew for a few months longer. When the change comes, 
Dr. Chree will cease to hold the office of superintendent of the Observatory 
department, remaining at Kew as Assistant Director of Observatories 
under the Meteorological Office. Dr. Chree has been superintendent 
of the Kew Observatory since May, 1893, and the success of the work 
there has been largely due to him. In spite of the difficulties consequent 
on the introduction of electric tramways, he has kept Kew in the front 
rank of the magnetic observatories of the world, and is himself recognised 
as the leading authority on terrestrial magnetism. 

At the request of Prof. Rutherford, president of the International 
Radium Commission, the British Radium Standard—about 21 milli- 
grammes of radium chloride— purified with extreme care by Prof. Stefan 
Meyer, of Vienna, is to be placed in charge of the laboratory. The 
specimen will be sent for further examination early in 1913 to Madame 
Curie, at Paris, and on its return, if found satisfactory by her, will be 
certified by Prof. Rutherford as the standard. The funds for its purchase 
have been provided by Dr. G. T. Beilby, and the Committee are indebted 
to the courtesy of the Council of the Radium Institute for facilitating 
the arrangements by which they have become its possessors. 

In an important Paper on the value of the absolute ampere. recently 
published by the Bureau of Standards at Washington, the authors refer- 
ring to the experiments with the Ayrton-Jones current balance of the 
laboratory write: “This work , . . . marks a new epoch in the 
history of the absolute measurement of electrical quantities. No work 


of this kind begun after the publication of the above can be considered: 


satisfactory, unless it attempts to attain an accuracy considerably sur- 
passing 1 in 10,000." This cordial testimony t» the value of the work 
done by Mr. F. E. Smith and his colleagues at the laboratory is most 
gratifving to the committee, 

— The work for Government departments continues to increa:e. During 
the vear the committee have been consulted on various matters by the 
Admiralty, the War Office, the Board of Trade, the Foreign Office, the 
India Office, the Home Office, the Local Government Board and the Crown 
Agents for the Colonies. Other publie bodies, for which researches have 
been completed are the Institution of Civil Engincers, the Institution of 
Mechanical Engineers, the Institution of Electrical Engineers, the Engi- 
necring Standards Committee and Lloyd's Register of Shipping. The 
important work done for the Government Advisory Committee for 
aeronautics is described in some detail later. Ti is satisfactory to know 
that, in the opinion of the superintendent of the Royal Aircraft Factory. 
the evolution of the successful machines which hive been designed at the 
factory is “in large measure due to the facilities and information made 
available, and to advice given by the Advisory Committee for Aeronautics 
and the National Physical Laboratory.” 

Turning to the work of the various departments, Mr. F. E. Smith has 
nearly completed the measurements necessary to determine the absolute 
value of the resistance of the International Ohm, and his report indicates 
the high order of accuracy which may be expected. Fourteen new 
mercury resistance standards have been constructed ; of these five were 
for the Japanese Government. The value of the International Ohm, as 
found from the old tubes, agrees with that obtained from the new tubes 
just set up within 1 part in 100,000. The Laboratory standards of resis- 
tance have been again compared with those of the Bureau of Standards, 
the Reichsanstalt, and the Laboratoire Central d'Electricité. The 
maximum difference is 11 parts in 1.000,00 ; the Laboratory and the 
Reichsanstalt agree within 1 part in 1,000,000. The value found at the 
Bureau of Standards was | part in 100,000 greater. During the year Mr. 
Campbell communi^a*ed to the Royal Society an interesting account of a 
determination of the ohm by two novel methods, using alternating 
current and resistances of considerable value. 

In the Photometric Division, the most important researches have been 
the determination of the candle-power of a set of 24 tungsten lamps 
panning at 1-5 watts per c.p., an investigation for the Board of Trade 
into the visibility of ships’ lights, and a large number of tests for the 
Engineering Standards Committee on metal-filament lamps. These 
are intended to form the basis of a specification by the (Committee. 
Another series of investigations for the same committee has been on the 
heating of lamp sockets, while much information has been obtained for 
the Admiralty on the dielectric .properties of ebonite and mica. Me. 
Melsom has carried out some valuable investigations for the Institution 
of Electrical Engineers into the heating of flexible cords and cables, while 
Mr. Rayner read a Paper before the Institution, summarising his work on 
high voltage tests and die'ectric logs in insulating materia's. 


— 


— 


In the Thermometry Division, the research work during the latter part 
of the vear has suffered on account of Dr. Harker's regrettable illness, 
Earlier in the year an important Paper dealing with the discharge of 
electricity from matter at a high temperature was presented to the Royal 
Society by Dr. Harker and Dr. Kaye. Mr. Blackie has been concerned 
with the improvement of the Laboratory standards for measurement of 
high temperatures. He finds a difference of only about 1 deg. between 
the Laboratory and the Bureau of Standards at 1,300?C. 

In the Metrology Division an important intercomparison has been that 
of two 24-metre tapes standardised at the Laboratory and at the Bureau 
International at Sévres. There is still an outstanding difference of 
about 0-09 mm., or 3-7 parts in a million, between the lengths of these 
tapes as measured in terms of the fundamental standards of the two 
institutions. Steps are being taken to determine, if possible, the cause of 
this small discrepancy. Another interesting research deals with the 
lengihs and coefficients of expansion of some 4-metre standards for the 
Government of India; at the same time the constants of the Laboratory 
4- metre bar have been re-determined. The anomalies noted last vear in 
the behaviour of the silica metre have not been explained, and the bar is 
still under observation. Much work has been done in connection with 
standards for the Engineering Standards Committee. 

In the Engineering Department, attention must be called to Dr. 
Stanton's work on wind pressure and on the frictional resistance to the 
flow of fluids in pipes, and to the very valuable researches of the Aeronau- 
tics Division, which are given in the report of the Advisory Committee for 
Aeronautics. The committee here express their sense of the high value 
of this work, specially in connection with the determination of the pres- 
sures and flow round an aerofoil, while the superintendent of the Royal 
Aircraft Factory attributes much of the success of the B.E. cl ss of 
biplanes to the experiments in the air channel. The 4 ft. air channel has 
been completed during the vear, and its success has been such that the 
Treasury has authorised the erection of a 7 ft. channel, which will be 
contained in a large room to be erected to the north of the Engineer- 
ing laboratory measuring 100 ft. by 40 ft. wide and 30 ft. high. This is 
being put in hand at once. A considerable amountof work has been done 
forthe Road Board ; the new experimental road is complete, and tests 
will begin immediately. Preliminary trials seem to promise well, though 
it may be necessary to increase the power supply. 

Dr. Rosenhain's report on the Department of Metallurgy and Metal. 
lurgical Chemistry contains, as usual, much interesting matter. The 
department is now admirably housed in the Wernher building, though 
funds are needed to complete the equipment. Among the Papers pub- 
lished the first place must be given to the Tenth Report of the Alloys 
Research Committee on Alloys of Aluminium and Zinc, by Dr. Rosenhain 
and Mr. Archbutt; some of the more important results are mentioned in 
the departmental report. Results of great interest have been obtained 
by Dr. Rosenhain and Mr. Humfrey in their research on the effects of 
strain at high temperatures ; the Paper is practically ready for publica- 
tion, while a number of other valuable researches have been advanced 
during the year. Mr. Ewen's work on intercrystalline cohesion in metals 
is of special interest. Among investigatory tests of importance, Mr. 
(cemmell’s research for Lloyd's Register on the spontaneous ignition tem- 
perature of charcoal under various conditions has been satisfactorily 
completed, while the investigation undertaken at the suggestion of Sir 
Alexander Binnie into the action of various kinds of water on lead is in an 
advanced state. 

The William Froude National Tank is now working very satisfactorily. 
though additions to the guarantee fund are needed. An extensive series 
of experiments on floats for hvdro-aeroplanes has been completed, and 
Mr. Baker has ready for the forthcoming meeting of the Institution of 
Naval Architects an important Paper on forms of ships suitable for the 
mercantile marine. Details will be found in the report of the Advisory 
Committee, to whose help the executive continue to be indebted. 


The following table gives a summary of the tests carried out at the 
Laboratory during the last three years :— 


j 1910. 1911. 1912. 
Electrical measurements ......... 186 ... 290 ... 340 
Electrotechnies ................c sss . 1.796 ... 2,182 ... 2,512 
PhotometEy © «as io aue Cre ee ves 180 ... 920 .. 782 
Thermometry ............... sees 496 582 .. 3,721 
nic n PLN 5.308 5,100 ... 2,810 
Metrology .......csccceesssceeseceees 10,126 ... 12,054 ... 13,267 
Taximeters ....c.cccceceeceeeeeeeees 28,492 ... 29,719 ... 31,268 
Engineering — .................... s... 159 283 .. 620 
National Tank  ..................-.. — e D i 9 
Observatory  ...........eeeeeeeeeeee- 30,395 ... 37,145 ... 40,912 


The income has again increased, having risen from £30,336. 15s. 8d. in 
1911 to £32,058. 5s. Id. in 1912. The chief cause of this is an incre ıse of 
about £1,000 in the payment received from the Treasury for Aeronauiical 
research. This has been necessary in consequence of the growing de- 
mands of the Advisory Committee for Aeronautics for a larger staff and 
forfurtherexperiments. In addition, adonationof £200 has been received 
from the Institution of Naval Architects towards the expenses of the tank. 
The fees for test work fell during the year from £15,877. 3s. 4d. to 
£15,711. 1s. 9d. This was due to the strikes at the beginning of the year, 
which, as already stated, caused a fall during the first six months of about 
£1,200. The steady growth of the work during the second half of the vear 
has nearly, but not quite. made up for this. On the other hand, the 
payments for special investigations have increased from £425. 5s. fd. to 
£860. Is. 10d., while the charges to foreign and colonial institutions have 
also increased. On the whole, apart from the payments for acronautical 
work, the receipts for work done have risen from £17,398. 3s. 7d. to 
£17,831. 12s. 8d., an increase of £433. 9s. ld., which, in view of the 
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one of the factors which affect accuracy, and yood results are anticipated 
from the use of mercury contacts for leading away current from the mov- 
ing parts. Previously in the calibration of three-phase wattmeters the 
instruments have been tested on three-phase circuits with their current 
transformers only, the volt transformers having their ratios separately 
determined. Plans are now prepared for switch apparatus which will 
permit such meters to be tested on three-phase circuits with both their 
current and volt transformers in circuit. Additional standard water- 
tube non-inductive resistances are to be constructed to complete the 
series which have now been in daily use for the last four years. A new 
wattmeter calibrating resistance box is also to be made, the accuracy of 
which will be comparable with the accuracy with which the scale of the 
instrument can be read —viz., to l pari in 10,000. 

The work on the heating of flexible wires and the ageing of standard 
insulated conductors at present in progress will be continued. The 
scheme of the proposed research on buried cables has been liid before the 
Research Committee of the Institution cf. Electrical Engineers. It. is 
hoped that the work on this very important question will be commenced 
early in the vear. Some further experiments will be made with mercury 
deposicion meters in order to see whether these instruments can be made 
suitable for testing large watt-hour meters in position. 

Thermometry.—Work will be done on the fundamental high tempera- 
ture scale. on the platinum thermometer scale, on the high temperature 
radiation scale, on the standardisation of couples, the behaviour of ther- 
mometric glass, and the thermal conductivities of heating insulators. 
Other matters to be dealt with will be petroleum testing, ionisation at 
high temperatures, softening points of fire bricks and diathermancy of 
balloon fabrics. 

Metrology.—'l'he main energies of the division will be devoted as usual 
to test work, particularly during the early part of the vear, while the work 
taken over from Kew Observatory is being assimilated, and the methods 
of dealing with it properly organised. It is hoped, however, that when 
this has been effected the larger staff now available will enable more 
adequate attention to be devoted to the maintenance of standards than 
has been possible for some time past. In this connection, the most im- 
portant item is the further investigation of the discrepancy between the 
measurements of the 24-metre surveving wires carricd out at the Labora- 
torv and those made at Sévres. The 4-metre bar has already been sent 
to Sevres to be compared with that in use at the Bureau International, in 
order to ascertain whether the discrepancy arises in stepping up from 
1 to 4, or from 4 to 24 metres. Should the latter, as seems more likely, 
prove to be the case, an interchange of observers will probably be arranged 
between the Laboratory and the Bureau, with a view to elucidating the 
difficulty. The investigations an the silica metre will be resumed, and 
experiments made in annealing. with à view to improving its behaviour 
as a standard of length. "l'emporary: graduations are to be put on the 
silica metre bar under examination for the India Office, and periodic 
observations will be made of the length of this bar also. 

The length of the vard on the 43 per cent. nickel bar needs to be deter- 
mined as soon as possible. 

An investigation into the methods employed. in testing glass vessels, 
which had to be abandoned this year owing to pressure of test work in 
hand will be taken up again as soon as opportunity affords. Tables to 
simplify the work of calculating the results of tests on chemical weights 
have been commenced, and these will be completed and put into use early 
in the year. Other tables for various purposes are also in contemplation, 
. The two new standard. barometers have to. be finally designed, con- 
structed, filled. and set up with their cathetometer. The new cathe- 
to meter for the verification of barometers under test has also to be ob- 
tained, and its scales calibrated. 

No time has yet been available for carrving out some of the items put 
down in the scheme of work for 1912. Of these it is verv desirable to 
undertake the investigation into the fit of plug and ring cylindrical 
gauges, and at least to make a start on the work of interference measure- 
ments. 

Another piece of rescarch which has been asked for, and which ought to 
be carried out by the Division, is the determination of the coefficient of 
expansion of mica sheet, both in the direction of its length and across its 
thickness. It is desired also to compare the radial and longitudinal 
coefficients of silica tubes, in connection with the question of the expan- 
sion of mercury. An apparatus has been designed, and partly con- 
structed, for measuring the very small changes in length involved in the 
above experiments, but the work has had to give wav to routine tests, 

An investigation into the possible methods of gauging small screws is 
to be undertaken for the Engineering Standards Committee ; and, lastly, 
the new workshop, which is to be built to provide space for the receipt and 
packing of goods in the Department, will have to be fitted up, and the old 
workshop provided .with suitable benches, &c., to accommodate the 
packing. 

Optics. —During the early months of 1913 the equipment of the new 
building will be the chief business in hand, especially the erection and 
calibration of test objects and other testing apparatus required in con- 
nection with the transfer of the Kew work. Various possible develop- 
ments of the optical test work need consideration. and it is hoped to 
organise some research into problems connected with the manufacture of 
opiical glass. The investigation into new tests for lenses and into aber- 
ration problems will be continued. Among the latter may be mentioned 
an inquiry into the possible forms for lenses which are completely cor 
rected for curvature, astigmatism and distortion. i 

Engineering Depariment.—H a sufficient number of opportunities for 
observations on the Tower Bridge should occur, it is pro posed to conclude 
that branch of the research and to communicate the general results of the 


difficulties at the beginningof the year, is, in the opinion of the committee, 
asatisfactory result. In the above receipts]is included the sum of 
£867. 13s. 10d. for work done in the William Froude National Tank, an 
increase of £180. 10s. 8d. over the amount received last vear. The total 
expenditure for the vear has been £32,478. 13s. 7d., an excess over the 
incomeof £420. 8s. 6d. This expenditure includes a transfer to the general 
equipment fund of £582. 9s., of which part is still in hand owing to the 
non-delivery of some machines. It also includes the sum of £04. 13s. 9d., 
bv which the expenditure on the tank exceeded the receipts. [Last year 
the corresponding sum was £352. 6s. Id. One main cause of the increased 
expenditure is the growth of the staff, and a large portion of the expendi- 
ture thus involved was provided for bv the increased payment for aero- 
nautics. Other large items of increased expenditure are also connected 
with the aeronautical work. The general working expenses have in many 
cases decreased. In consequence of the deficit on the annual income and 
expenditure account, the balance on income accounts in the general fund 
has been reduced from £921. 2s. Id. to £500. 13s. 7d. The difficulty and 
risk of conducting the Laboratory on so small a margin is an obvious one, 
and the committee desire to consult with the General Board as to the steps 
to be taken to reduce the risk for the future. 
WORK PROPOSED FOR THE YEAR 1913. 

Electricity. —Further measurements of resistance will be made with the 
Lorenz apparatus, and the coils will have their dimensions re-measured. 
The equilibrium of the Weston cell will be further studied, and if neces- 
sary a large number of cells containing free acid will be set up as secon- 
dary standards. A few of the new mercury standards of resistance will 
have their constants re-determined in order to detect any secular change. 
[tis proposed to make experimenta with the Avrton-Jones current balance 
as outlined in last year's report. These experiments have as their object 
the accurate measurement of the mean value of a variable current. A 
new magnetometer, suggested by Prof. Schuster, will be built. A deter- 
mination of the mechanical equivalent of heat will be commenced. At 
present the values given for the equivalent when obtained bv electrical 
methods differ hy 1 part in 1,000 from the values obtained by mechanical 
methods. 

For the wavemeter work it is proposed to improve further the appa- 
ratus for the production of the high-frequency oscillations—(a) bv the 
addition of a continuously variable oil condenser for the highest fre- 
quencies ; (6) by alteration of the dielectric in the present condensers so 
as to reduce the powerlost in them. The installation of the alternator set 
will be completed, and the wavemeter testing apparatus will be transferred 
to the room vacated by the Metallurgv department. It is hoped to com- 
pletethe low-reading marble inductometer, and to improve the methods 
vf testing the very small residual inductances which are found in good 
modem resistance coils. lt is proposed to continue the investigation on 
the magnetic testing of rods and strips, including magnet steel tests, and 
incidentally the more accurate determination of the areas of search coils ; 
while in connection with the Research Committee of the Institution of 
Electrica] Engineers, some experiments on the steel most suitable for 
magnets may be undertaken. [t is hoped to set up more sensitive vibra- 
tion galvanometers, as experience has shown that, with a scale distance of 
+ metres, a good sharp light-spot can be obtained, with a sensitivity of 
23! mm. per micro-amp^re at 100 ~ per second. 

Electrotechnics.—The fixing of the unit of candle-power by a cascade 
method in tungsten filament lam ps,operating at 1:5 watts per candle, is now 
complete, and work is in hand to ascertain the order of agreement shown 
when a tlicker photometer is used to bridge the colour difference between 
the pentane lamp and the unit so obiained. A few details of this work 
need to be completed, and it is expected that the results of the whole in- 
vestigation will be incorporated in a Paper to be published in the course of 
the vear. As regards international comparisons, it only remains to com- 
plete the tests which are in hand with the Laboratoire Central, Paris. The 
Intercomparisons during the past vear with Germany and the United 
States have shown close agreement between the laboratories of these 
countries and ourselves as to the unit of luminous intensity whose radia- 
tion is of the same hue as high-efficiency tungsten lamps. Preliminiary 
work is in hand to ascertain the suitability of the Violle molten platinum 
standard as a primary standard of luminous intensity. having regard to 
the more recent knowledge of the principles underlying the radiation from 
bodies of this nature. Work is contemplated and in hand on the subject 
of | glare,” particularly in relation to that produced by motor-car head- 
lights, Investigations are in progress on the design of ships’ navigation 
lights used in the Navy, where the conditions are more exactin g than in 
the mercantile marine on account of the difficulty of using paraffin and 
allied oils as fuel for these lamps. These will be continued during the 
coming year. The Home Secretary has recently appointed a committee, 
with the Director as chairman, to report on the illumination of factories 
and workshops, and the Laboratory will assist in the experimental work 
necessitated by the inquiry. The proposals for the reconstitution of the 
International Photometric Commission will demand attention with a view 
to the submission of unanimous recommendations by the International 
Sub-Committee, of which Mr. Paterson is secretary. The sub-committee 
of the Engineering Standards Committee dealing with the question of 
glow lamp specifications (of which the Director is chairman) is engaged 
on the work of a specification for tungaten filament lamps. A continua- 
tion of workon this subject is therefore anticipated. 

Work is contemplated in the direction of further perfecting the instal- 
lation for measuring alternating current power. The increasing severity 
of "p*eifications for electrical machinery renders the accurate calibration 
of text instruments a matter of considerable im portance, and it is neces. 
“arv that these calibrations shall be made both quickly and with pre- 
“sion. The steadiness of the supply obtained from running machinery is 
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work on wind pressure during the last four years to the Institution of 


Civil Engineers. It is hoped that the information then available from the | 


experiments, which have been in progress since 1902, will enable a toler- 
ably accurate prediction to be made of the wind pressure on a structure 
when the pressure at asingle point on the site is known. 

The tensile impact testing machine, which has been designed for the 
new experiments to be made for the Standards Committee for the purpose 
of determining the resistance of different forms of screw threads to fracture 
under a single blow, will be completed early in 1913. Experiments will 
be made on screws of varying size and form of thread in order to deter- 
mine the relative shock resistances. 

Owing to the divergent views which are still held as to the value and 
methods of impact testing, and especially as to the effect of the size and 
form of the test specimen, it is proposed to undertake a svstematic re- 
search on the subject. The first investigation which will be made will be 
on the effect of the size uf the specimen on the energy required for fracture, 
so that, if possible, some law of comparison may be evolved by means of 
which results on specimens of similar proportions may be correlated. 
For this purpose the large impact machine, now under construction, will 
be used, together with a model of it which has already been constructed 
in the workshops. The work has been referred to the Laboratory by the 
Intemational Association for Testing Materials. 

A series of experiments has been undertaken for the Admiralty on the 
frictional constants of heavy oils flowing in steel pipes of 3 in., 4in. and 
5in. in diameter, and a complete investigation will be made into the 
effect of the viscosity of the oils, and the dimensions and variations of 
section of the pipes on the flow. The necessary apparatus for the tests, 
including a specially designed centrifugal pump for the circulation, 
measuring tanks, electrical appliances for heating the oil and manometers 
for measuring the pressure drop in the pipes, has been put in hand, 
and the experiments will be commenced early in the vear, |t is hoped 
that the information obtained, in addition to that already available from 
the experiments with air and water, will enable a general relation to be 
determined on the effect of the rate of flow, of the dimensions of the pipe, 
and the viscosity and density of a fluid passing through it. It is further 
hoped to make another set of observations at the Grosvenor-road pump- 
ing station on a pipe } in. diameter up to speeds of 150 ft. per second. 

The testing machine which has been designed by Mr. Reavell for testing 
the resistance of keys and key ways to repeated stresses has been delivered 
and erected in the testing bay. The fitting of the gears for recording 
the torque on the experimental shaft and the distortion of the key and 
keyway is in hand, and it is expected that the experimenta will be com- 
menced in the spring. Work on aeronautics and road materials will also 
be continued. f 

Metallurgy.—Work will be continued on the study of the light alloys of 
aluminium with zinc and copper, on the effect of strain on steel at high 
temperatures, on intercrystalline cohesion in metals and on the melting 
point of iron. 

Metallurgical Chemistry. —The study of analytical methods will be con- 
tinued, and a special method of analvsis required in connection with other 
researches will be developed and used. It is hoped to resume the study 
of electrochemical methods which has been interrupted by the departure 
of Mr. Reeve. It is also proposed to continue the research on the dis- 
tillation of alloys in vacuo. It has repeatedly been suggested to the 
Laboratory that standard samples of pure substances to be employed for 
‘setting ` standard solutions and similar analytical purposes should be 


prepared and certified by the Laboratory with a view to their supply: 


through chemical dealers or otherwise to analytical chemists throughout 
the country. It is proposed to commence work in this direction, the first 
aim being to prepare standard pure samples of metallic silver, anhydrous 
sodium carbonate and iodine. When Laboratory standards of these 
materials have been established, it will be possible to consider the question 
of issuing certified samples. It is also proposed to approach the task of 
preparing standard samples of steel drillings, which can be issued with 
certified statements of chemical analysis for the use of steel analysts as 
standard check samples. The difficulty hitherto encountered in under- 
taking the preparation of such samples is found in the fact that sufficient 
uniformity of composition cannot easily be obtained throughout large 
quantities of drillings. It is hoped, however, by special methods to over- 
come this difficulty to a sufficient extent, and if this is successfully accom- 
plished the issue of standard samples may be undertaken. The investi. 
gation into the action of water on lead, in accordance with the suggestion 
of Sir A. Binnie, will be continued. In this connection it is hoped to set 
up anew form of distilling apparatus for the purpose of obtaining a supply 
of purer water than is now available at the Laboratory. 
To be concluded. 


STRESSES PRODUCED IN A TRANSMISSION LINE BY 


BREAKING OF A CONDUCTOR.* 
BY R. S. BROWN. 


In the mechanical design of a transmission line it is of advantage 
to know not only what stresses will be produced by variations in tem- 
perature, wind pressure and the accumulation of ice on the conductor, 
but also whet the unb3lanc:ng effect on supports and conductors 
will be should one or more of the line wires break. The following 
analysis has been made to determine these stresses. "The subject is 
one which will not admit of great mathematical refinement in its 
treatment and, indeed, such treatment would be unwarranted, as 


* From the “ Electrical World." 


the physical constants of the materials entering into a transmis- 
sion line are not known to a very high degree of accuracy, and other - 
factors, such as the slipping of the conductor in its tie, skewing of 
cross-arms, variations in span length and the effect of grade (all of 
which have been negletted entirely in the following) will affect the 
result to some extent. Nevertheless, the following deductions may 
prove valuable. The following symbols have been used: T=unit 
stress in conductor, pounds per square inch; í(—actual tension in 
conductor, pounds; Af=insulator deflecting force, pounds; L 


— length of span, feet ; AL— change in length of span, feet ; A=area 


of conductor section, square inches; d=density of conductor, 
pounds per square inch — 0-321 for copper, 0-0967 for aluminium ; 
M-— modulus of elasticity of conductor, pounds per square inch 


— 16 x 105 for copper, 9x 106 for aluminium ; c— ratio of apparent 


wire density due to loading to actual density ; h=sag, fcet ; P= per- 
centage change in span length— AL/L ; R=length of suspension 
insulator, feet; I- weight of suspension insulator, pounds; W 


= weight of one span of wire- 12 dALe ; p= force in pounds required 
to deflect insulator 1 ft.; s— force in pounds required to change the 
length of normal span 1 ft. ; N-number of conductors; v=p/Ne; 
D — deflection of the insulator from its normal position ; S=length 
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Tension -1000 Lb, per Sq. Inch 


Percentage Change in Span Length 


Fic. 1.—CURVES SHOWING PERCENTAGE CHANGE IN LENGTH OF SPAN 
PLOTTED AGAINST TENSION IN CONDUCTOR. 


of conductor per span, feet. The relation between change in span 
length and tension in the conductor is derived from the parabolic 
equations of the curve formed by a span of wire 


3dL2 8h? 
d d dq. 
n * 3L 


The tension will not change more than 2 or 3 per cent. within the 


T 


span, and is assumed to be the same for all parts. Eliminating A, 


If S, is the length of wire and T, is the tension in the span when 
AL-0, 


6d?L3 
SS L . 
+ T, 
If L increase to L+ AL, and tension to T, then 
4L + aL) 
Seas e 
nc 
and the stretch will be L = 4 
n 


The original length plus the stretch must equal the final length, 
therefore 
l 6d L3 


T-T, (L3 AL). s 
fe hope | 


L+ 


* 


As AL is sma!l compared with L, it may be neglected in the 


expression (L--aL). Therefore, the percentage change in span 
length is 


iL eL T, 6t? T 
L T; M T M 


The eurves in Fig. 1 were plotted from this equation, using the 


constants for copper. The numbers on the abscissa have no signi- 
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il 


tions may be written applying to » long line of spans of single con- 


ficance other than to give a scale of percentage. It will be noticed | 
ductor at some point of which a deflection, D,, occurs (see Fig. 3) :— 


that dL occurs as a product in this equation, hence the performance, 


» when covered with sleet to such an extent thet the apparent wire Set A. Set B. 

` density is c times the true density, will be the same as the perform- t,=t,—«D,—D,) pD,=t,—t; 

ance of a bare span c times as Jong as the actuel span.. The relation yj un " D.— D.) pD,=b—t, 

by between the deflection D of a suspension insulator from the vertical = t —s(D, -- D) pD. -—— 

un position and the side pull A! on the bottom of the insulator is derived pe p= s( D— D) pD. Ew 

du as follows (see Fig. 2). Taking moments about the point O, Was vl ° &c. 

= (t,—1,)R cos $— $ IR sin 6 — WR sin $=0, Assume the deflection D to be a geometrical series of common ratio, 
i l t,—1, At r, and the drop in wire tension below t, to be a geometrical series with 
i tan d= the common ratio a. If this assumption be true, values of r and a 


51 W-03l 
x = E disi. will be found which will be functions of s and p and will satisfy all the 


2 but tan$——-—— equations of set A and set B. 

E v R*—D! T Let D, — rD,., 

at Therefore, AN E051) aa p and lo— (4 — a(f, — L..,). 

| Th in Fig. 4 is plotted Dos this equation. The ‘elation SUE EERE OA ea 

AW ^ curve in Pig. 41 jon, 

E _ between At and D for rigid insulators is practically a straight line. E : Tr Dt D; + dE Ls n)= meee. 
" It may be calculated for any special tvpe of construction from the pU PRISES ee eo pe EES as 
H dimens:ons of the poles, cross-arms and pins, but will involve the 
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Ü 10 20 30 40 50 60 70 80 
Deflection of Suspension Insulator in per Cent. of R. 
Fic. 4.—RELATION BETWEEN y AND DEFLECTION OF SUSPENSION 
INSULATOR IN PER CENT. or R. 


Fic. 2.— Forces ACTING ON SUSPENSION INSULATOR. 


If the line is very long, the r series will approach the limit r/1—r, 


modulus of elasticity for the timber, which is a rather uncertain r being less than 1, and t, will approach the limit te 


‘ quantity. The best way to determine this relation is by actual test 


of a pole or tower. For wooden poles it may be calculated approxi- Hence, pD, RE =4— t, 
mately by means of the equation l—r 
ie kBt » From set À, t,—t,=8D,(1—r) ; 
M 
E | , ,, | hence p— —s(1—7). 
where B is the diameter of the base of pole in inches, H is the height 1—r 
of the pole in feet, k is a constant depending upon the kind of wood T p 
t t= ; 
S 
D, D D, D, D D, D, (1—7)? 
l Lot Ll c ts | then v= —— 
r A MEISE LE! CME ELGG CELE and em 2(2 es Vv? +40). 
From set B, pD;-— (t, — t,)— (t)—4,), 
Fic. 3.—DEFLECTIONS DUE TO BROKEN CONDUCTOR. 
| prD,— (t$ —1) (1— a). 
(about 500 for cedar). For small values of deflection the slope of the | From set A, 8D,(1—7)—1,—t,. 
force-deflection curve for spans and for insulators is sensibly constant. | 1... pr 
The val : Dividing, - =] a, 
ue for spans is sl—r 
sA nr NP 
dP L’ r i-r 
a dAt Hence a=r. 
or suspension insulators, p,= 1D’ In the case of a line of N conductors s will be N times as great as 
i for one conductor, and p 
DES. 
for poles, Pi— si Ne 


The curve in Fig. 5 shows the relation between r and v. Consider 


now & long pole line at some point of which b per cent. of th : 
ductors have broken. Let t, be the tension in each of the remaining 


Substituting for the derivatives their values as obtained from the 
equations of the curves, | 


A 1 conductors in the broken span, ¢, the tension in each of 
= eee M = * a verd vd Y the cond cto 
=i IPL when T— T; of the spans adjoining the broken one, and D the deflection of the 
M' T3 poles adjoining the break. The following equations may then be 
9 | written :— 
.. W 4 3I when D=0. t,=,—8(1—r)D, 


p,— R 


Proceeding on the above assumption, the following sets of equa- 


t;=1,+2sD, 
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The result of their solution is as follows :— 


t  4t04+/vt+4n 
ty 4(1—b) ce Verte 


e 4 M70 e) Det 
- E 4(1—b) + RE VADE +4r j 
oe t 9b . 


| s 
S 4(1—b) -v E A v? +40 


The locus of the first two equations is plotted in Fig. 6. It will be 
noticed that for each value of b there is à minimum value of t, below 
which the tension will not fall no matter how flexible the poles. The 
value of t, may rise to such a value that the remaining wires of the 
span will break. If in Fig. 2 the deflection of the insulator has been 
caused, not directly by an unbalancing of !, and ¢,. but by a move- 


0:9 


Common! Ratio of Deftectiomi—. 


Fic. 5.—RELATION BETWEEN COMMON RATIO OF DEFLECTIONS AND r. 


ment of the point of support O a distance X out of its normal posi- 
tion and a resulting movement of the point E a distance m out of its 
position of equilibrium, 
D=X—m 
X—m 


and V R3 4(X—m)* 


at=(W +0-5I 


eed 
If the deflection is small, 


0-5I 
aa (X— m), 


(,—1,-- s(1— r)m, 

t,=t,—a(l—r)m, 

At=2s(1—r)m, 
2(1—r)ym—vwv(X — m), 


but 2(1— r)—4/v* + 4v— v. 
Hence’ X=m/1+4/v. 
The complete expression for v is, for rigid insulators, 
pLrl = 12c*d?L? 
eee 
ALM Te 


and for suspension insulators, 
(W - 0-5DL E " d 
"7 RA LM 


Té 
where W is the weight of a loaded span of wire. The sag for any 
tension is given by 3cdL* 
h= oT 


The tension in à span at any temperature may be found from the 
faot that every degree rise in temperature is equivalent to an in- 
crease of 0.00096 per cent. in P, 00000096 being the temperature 
coefficient for copper. 

To find the tension in the span adjacent to a break when suspen- 


itself will deflect a small amount. 


sion insulators are used, assume the deflection of the end insulator 
to be R. The error introduced by assuming this insulator to be 


horizontal will be largely neutralised by the fact that the tower 


Calculate v and read r from the 
curve in Fig. 5. For the second insulator 


At,=sR(1—r)?. 


From Fig. 4 
VU W405 Rp 
| sR(1—r) 
Y; = Rp =r. 


Find the value of D, corresponding to y=r. Then the percentage 
increase in span length due to the first two insulators swinging over 
will be R—D, 

Applying this value to the curve in Fig. 1 will give the final tension. 
For example, a transmission line with 1,000 ft. spans is strung with 
copper of 0-1 sq. in. section. Suspension insulators, 3-5 ft. long and 
weighing 601b., are used, the wire being drawn to a tension of 
15,000 Ib. per square inch when the temperature is 80°F. What will 
be the pull on a tower if a wire breaks after the temperature falls to 
20°F. below zero and the wind and ice loading is sufficient to make the 
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Fic. 6.—CuRVES SHOWING Locus oF EQUATIONS. 


apparent wire density double its real value ? A drop in temperature 
of 100°F. is equivalent to a decrease in P of 0-096 per cent. From 
Fig. 1 it is seen that the conductor was at a tension of 17,700 Ib. per 
square inch before loading and (from the L— 2,000 curve) 30,000 Ib. 
per square inch after loading. 


(770 + 30)1,000 1 


= se! = ££ y 


12 x 2? x oT 


3-5x0-1 L16x 10 30,000 
v— 0-562, r—0-48, 3,— 0:48. 
From Fig. 4, D;/R—0-43 and D,— 1-50 ft. 
3:5— 1-5 
P= =(- : 
1.000 0-2 per cent 


From Fig. 1, T—23,700. t=2,370 lb. pull on the tower. The sag 
will be h=40-6 ft. Also, X=my T+ 4/v=mẸy 1 + 4/0-562=2:35m- 
Hence, before the conductor broke, 2-85 in. movement of the point O 


(Fig. 2) would produce 1 in. movement of the point E. 
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To DETERMINE THE VALUE OF i, on A DEAD EARTH. 


ON THE USE OF TRANSFORMERS WITH MESH-CON- 
NECTED SECONDARIES FOR EARTHING THREE- When the fault occurs, the potential of phase 1 is reduced to 
SYSTEMS zero. The generators being unearthed, the P.D.s between the 
PHASE i lines are not affected, but are still represented by the same 
equilateral triangle of side v (see Fig. 2). The P.D. across cach 
a T E E T E T limb of the transformer and the P.D. between the lines before 
the last two or three months, owing to a letter in THE ELEC- Br aa rd are represented by Fig. 24, while Fig. 2B 
TRICIAN, of January 3, 1913, in which Mr. Fedden describes siad DR Nu QU LU T Lean Ur c ee 
inch da ceini at Shelhcld.. etis seident on the Corre: transformer sinks to zero, we that across each of the other 
spondence that the action of the arrangement is by no means | two phases is increased from ^ to v. The angle between v, 
easy to understand, and the object of this article is to show 3 . 
clearly the principle involved and to establish formule by | and v, is reduced from 120 deg. to 60 deg. Hence, until the 
means of which the currents obtained under various circum- | cut-out operates, the voltage of the whole system is deranged 
stances can be calculated or a suitable transformer chosen to | exactly as it would be were there no earthing device. In the 
transformer the two healthy limbs have a primary voltage of 


meet given conditions. | A 
| t — 3 v and therefore a resultant of 4/35v (sce Fig. 2n). From 
1 Bus-bars the equivalent circuit represented in Fig. 3 it is seen that the 


BY PROF. G. W. O. HOWE. 


imp 
impedance of vne transformer or of one limb, if a three-phase 
transformer is employed. The current in the earth connection, 
oo V3e W3. .. 
i.e.. the fault current =3i =: —3 / , T.e., 1t 18 three times 
l imp imp 
the current which would be taken by the transformer if short- 


primary current will be V 3” Where imp is the short-circuit 


Star 
Primary 


Mesh 
Secondary 
. Mesh-connected Secondary 


Fic. 3. 


circuited in the ordinary manner, by connecting the corners"of 
the mesh. The earth current on a dead short may, therefore, 
be from 50 to 100 times the normal full-load current of the 
transformer. This can, however, be limited to any desired 
extent by inserting inductance or resistance anywhere in the 
mesh-connected secondary circuit. 


To DETERMINE THE VALUE OF ?, WHEN THE FAULT HAS 
RESISTANCE. 
When the fault to earth has a resistance, the problem is more 
complicated. Let R, be the resistance of the fault. The P.D. 
v, across limb 1 of the transformer is not now reduced to zero 


In Fig. 1 the 'bus bars are supplied from an unearthed gene- 
rator G, which may be either star or mesh connected. The 
earthing device consists of a three-phase transformer, or three 
single-phase transformers, star-connected on the primary side 
and mesh connected on the secondary. The neutral point is 
directly earthed with no limiting resistance. Normally the 
primary current taken by this transformer will be negligibly 
small, viz., the no load current, while no current at all will flow 
In the secondary windings. We shall assume that a fault de- 
velops on phase 1, and in the first place we shall assume that 
the fault has no resistance, that is, it is a dead earth. In Fig. 1 
the fault is shown as occurring in the station. The current 
which now circulates in the secondary mesh is necessarily the 
same in each limb, both in magnitude and phase, and since, for 
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but the earth current i, = > and 7 = —!. 
. 7 R, ^ 3R, 
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Fic. 24. Fio. 25. 
The distribution of current shown in Fig. 1 still holds good. 
The equivalent circuits are shown in Fig. 4, where v}, v, and v, 
are now all different. The current 7, must be the same in each 
limb and the current in the resistance R, which is shunted acrosa 
v, must equal 3:,. If v, is the resultant of v,, v, and vg, then 


all but the smallest loads, the primary and secondary ampere- 
turns of à transformer are equal and opposite, the primary 
currents must not only be equal, but also in phase, :.e., flowing 
simultaneously towards or away from the neutral point, in each 
limb. If the primary current is ?,, the earth current is there- 
fore 3i,, which returns to the system via the fault. The cur- 
rents taken from the "bus bars will, therefore, be 7, in the two 
healthy phases and 2i, in the earthed phase, the latter being 
sn den out of phase with the former. This agrees with the 
values i : ; "TRICIAN 
Monk ee ML by Mr. Fedden (THE ELECTRICIAN, T assuming the fault to be non-inductive) and equal to Be The 


i= id " This current will lag behind v, by an angle 9, where 
tan o is the ratio of the inductive drop to the copper drop of the 
transformer. The fault current 3i, will be in phase with v, 
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currents and voltages must be such that these conditions are 
fulfilled. This will be clear from a consideration of Fig. 5, in 
which ach is the same equilateral triangle of side v as in Figs. 2A 
and 2B. The point o is at earth potential and v, v, and v, are 
the voltages between earth and each of the lines; their re- 
- v . 
sultant is v», and ?, is equal to Simp and lags behind v, by the 
angle o; iis in phase with v; and must be exactly opposite* 
to +, and three times as great. 


k 


Fic. 5. 


Now, b is the mid point of ac; bd=ob; od is the resultant of 
v, and v,; de is equal and parallel to oh: oe=1. Draw bf 


h h 
parallel to de, then bf = 5 and bg = id . Hence gisa fixed point, 


* 
éi 


viz., the mid-point of the equilateral triangle ach and v,— 30g. 
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This can also be proved ver 
In Fig. 5, let v’,, v’, 
the fault ; then 


y simply in the following manner 
[4 
and v^, be the equal phase voltages before 


v; =v", +09 (vectorially) 
t= +09 
Vg=V',+0y n 
ee Uc bg — (v, E14 4-4) -30g. (vectorially) 
wita 3-3 — 0. 
Se V =v $0,405 — 39g. 


29 


but 


* The sign of ts, is a matter of convention. 
the aetual momentary distribution of curren 
show the directions 


In Fig. 1 the arrows show 


taken as positive in Figs. 5 and 7. 


t, whereas in Fig. 6 they | 
I 


An interesting point to be observed is that since g and À 


(Fig. 5) are fixed points and the angle o is a constant for a given 


transformer, the point o moves on the arc of a circle as the fault 
resistance varies. 

To construct Fig. 5 for any given earth current, set out a line 
ok to represent the earth current ; produce it backwards from 
o, making 7, equal to a third of ok; draw og at an angle o, 

inductive drop 
where tan o— — - , —- of the given transformer, and make 
copper drop 


. . v © i vU 
0g—i,ximpcdance. Now, with centre g and radius —7, cut 


V3 


. =R,=the resistance 


ra l oh v 
?, in the point A, then oh=r, and . = |! 
tray 


of the fault. 


In this way a series of corresponding values of R, and i, could 
be found. 


To establish a formula for the calculation of i, in any case, 
we mav proceed as follows. From Fig. 5 it is seen that 


gh? = oh* -- og? + 20h . og . cos c. 


v^ ; p 2 P. 
MNT » imp? 2 
a 3 =iP(R "+ 9 +a Rs. imp COS s). 


but inp xcos =r, where r is the equivalent ohmic resistance 
of the transformer windings (reduced to the primarv). 


» 


TN E l 
e t i eer, weer eel 
BED. >, mp 9 
and finally i'— ee eee d 
Sg oR v imp? - 9R?--6R,r 
VET. 


A wr L? 4+ (7+ 3R, E 
where v—voltage between lines. 
R,- fault resistance. 

r — transformer resistance (equivalent primary). 

imp — short-circuit impedance of one transformer limb, 
and qwlL=short-circuit reactance of one transformer limb. 
Hence, the fault current is exactly what it would be if the fault 
resistance were distributed equally between the three limbs of 
the transformer—viz., 3R, in each limb, because the three 
limbs are in parallel. From Fig. 5 it is evident that the 
neutral point of the generator has a P.D. to earth represented 
bv the line 0g. 

It is interesting to consider the effect of opening the mesh- 
connection on the secondary side and using the transformers 
simply as choking coils. The three primary currents tp, tp, 
and Z4, which, together make up the fault current 7, (Fig. 6) 
are now neither equal nor in phase. We have (see Fig. 7) 

v,—30g; =V Rp 
and vectorially* — ir= ip, + i, ttp = v, /iMPpot v, /imp, T v3/ imp, 
=v,/imp y= 30g/tmp,, 

where imp, is the impedance per limb on open-circuit. Now, 

gh? -= og? + oh? -- 209g . oh cos «e, 
and 02/3=i2(imp2/9+RP2+2 . imp,[3 . Ry. r imp), 
therefore, l 

VET. VE NE , 
y imp 9RR +6R r, A/o? Le t (09 3R,)* 
where rọ and L, are the effective resistance and inductance of 
one limb on open circuit, and cos 9,=7,/7mpg- On a dead earth 
R,—0, and the fault current becomes +/3v/imp,—te., three 
times the open-circuit current per limb. 


This is onlv true, however, when three separate single-phase 
transformers are used ; it is not true for a three-phase trans- 


a 


former. In the latter case we must distinguish between two 
mer ue P EU T I s 


* S e former footnote. 
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open-circuit impedances, one obtained when a perfectly sym- | including party lines and the registering of measured rate calls, 


metrical three-phase P.D. is applied, and the other obtained 
when the three windings are connected in parallel and supplied 
from an alternating P.D. In the latter case the magnetic flux 
will be simultaneously in the same direction in the three cores 
and must return through the air (or iron case if there be one) 
as in a “ hedgehog " transformer. 

If a three-phase transformer be employed for earthing and 
the secondary be not short-circuited, on the development of a 
fault, both types of impedance will be effective, because the 


SH 
408 


Fic. 7. 


unbalanced P.D. may be resolved into the original balanced 
values ga, gc, gh, on each of which is superimposed a P.D. Og. 
Since the latter is equal in magnitude and phase for each limb, 
the impedance which it has to overcome is of the second type 
Which is, of course, much smaller than the ordinary open- 
circuit impedance. The currents produced by the balanced 
components contribute nothing to the fault current i, because 
their resultant is zero at every moment ; hence, it 1s onlv the 
second type of impedance which need be considered in apply- 
ing the above formule. 

It seems probable that a three-phase choking-coil used in 
this way might prove a cheaper solution of the problem than 
three separate single-phase transformers with mesh-con iected 
secondaries. 


SS EE ED 


THE BETULANDER SYSTEM OF AUTOMATIC 
TELEPHONY. 


a n — 


An interesting system of automatic telephony which, 

though new to this country, has been used for some years at 
à number of small exchanges of the Swedish Telephone Depart- 
ment, 18 now on view at Marconi House. The demonstration 
plant is of a 100-line system, but will shortly be extended to 
work the whole of the internal lines in that building, number- 
Ing over 100. 
l Members of the Institution of Electrical Engineers who are 
in Paris this week will also have an opportunity of inspecting 
a 1,000-line demonstration plant which is erected in that city. 
The whole of the plant is under the direction of Mr, C. B. Clay, 
who is superintending this department for Marconi's Wireless 
Telegraph Co. | 

Althou 
exchan 
for the 


It has the additional advantages over most other automatic 
and manual systems of increased flexibilitv. simplicity and 
greater rapidity of selection. 

The outstanding features of the Betulander system are as 
follows: The subscriber's apparatus shown in Fig. 1 consists 
of the usual type of telephone to which an actuator or impulse 


Fia. 1.—SUBscRIBER'S APPARATUS. 


sender is attached. The number required is set up by putting 
forward the keys the requisite distance, as shown on the case of 
the instruments. The units, tens, &c., have a separate lever, 
and the calling mechanism is so arranged that the number 
must be called in the same order that it would be written, thus 
ensuring a freedom from wrong numbers. For example, in a 


Fic. 2.—RELAYS AND SELECTORS. 


gh this system has only been employed for small | 10,000 line svstem, the thousands digit would be set first, then 
ges, recent improvements have rendered it suitable | the hundreds, and so on. When the number is established the 
largest installations, and it is now capable of giving a | kevs are automatically returned to the normal position on the 


telephone service similar to that given by manual exchanges, removal of the telephone from the rest. The telephone instri;- 


ment itself can be of any of the well-known types : in the case | 
of the one we inspected it was à combined set fixed on a stand 
containing the calling mechanism and complete with a double- 


stroke bell in the base. | 


(a) (b) 
(a) Pre-Selector. (bL) Unit's Selector. 
Fic. 3.—VaAnRIous TYPES OF SELECTOR. 


" 
* 


: WU be l 
As is usually the cas? with automatic systems, the exchange ' group selector (Fig. 3c) has an auxiliary selector (Fig. 34) 


apparatus is the most interesting part of the equipment. In 


tlre case of the Betulander system, as in most other automatic | 


systems the relavs play a most important part. These relays are 
of a form which long experience of common-battery systems has 
shown to be reliable and economical. Each subscriber has a set 
of relays and condensers for his exclusive use. No matter what 
the ultimate capacity of the system may be, the set will consist 
of four simple relays : the first three for receiving the actuator 
impulses and transmitting them to the various selectors, 
while the fourth relav only comes into play when the particular 
subscriber is being called, and is for the purpose of connecting 
the ringing current to the called subscriber'sline. In addition, 
the, relays, in conjunction with the condensers, perform the 
usual functions in a central-battery transmission system. The 
sets of relays and condensers are assembled together in blocks 
of 10, each serving 10 subscribers. The number of sets 
can always be maintained strictly equal to the number of 
working subscribers, it being possible to equip the spare racks 
at any time. This system, therefore, possesses great flexi- 
bility with regard to extensions, while the fact that the appa- | 
ratus is easily interchangeable is also an advantage. 

The fundamcntal principle of each type of selector is the 
same, and all the principal parts are identical. Fig. 3 illus- 
trates the selectors, which have a vertical movement only and 
are of a very simple design, consisting of only three electromag- | 


nets, the first two of which are assembled in a common sheath, | 


but are constructcd to have separate magnetic circuits. Each | 
is assigned to a line wire and receives the impulses from the 
actuator through the subscriber’s line relays, and the operation 
and release of the selector is effected by an ingenious but 
simple arrangement of pawls. The third electromagnet 18 
operated from a local circuit through the contacts of one or 
other of the first two magnets, and serves principally to hold 
the wipers out of the contact fields during all movements of 


the selectors, thus obviating all unnecessary wear and ensuring 
secrecy. | 


(c) Group Selector. 
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The selectors are mountcd on iron frames in groups of 10, 
and each is clipped in position by a spring. They can be taken 
out and replaced in a minute by any intelligent person, con- 
nection being made by contacts on the mounting plates 
registering with springs fitted on the rack. 
These racks also carry the contact fields to 
which the various lines and junctions are 
connected. Fig. 2 shows a panel from which 
a pre-selector and a unit selector have been 
removed. Fig. 4 illustrates part of a panel 
of group selectors. The contact fields consist 
either of continuous lengths of bare wire 
suitably supported or segments of non- 
oxvdisable metal. The design of the contact 
fields considerably reduces the number of 
soldered contacts, and is so simple in arrange- 
ment that faults are practically impossible. 
For very small systems these contact fields can 
be made so that the equipment at the central 
exchange is reduced to one set of relays and 
one selector per subscriber. Such a board 18 
shown in Fig. 5. 

For the larger systems each subscriber has 
allotted to him a selector called a pre-selector 
of the type previously mentioned (Fig. 3A). 
Immediately the actuator has been released 
by lifting the telephone, the pre-selector 
automatically and instantaneously selects the 
first disengaged junction to a group selector. 
The subscriber's actuator and relays are then 
extended through the pre-selectorto à group 
selector which now responds to the first series 
of impulses sent out by the actuator, the 
pre-selector in the meantime having been 
automatically locked in position and dis- 
connected in order that it will not be 
affected by subsequent impulses. Each 


(c) 


permanently allocated to it, the function of which 1s to 


| 


bv} 


— 
-~ 


Fic. 4.—GROUP SELECTORS. 
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seek for an idle selector in the next group, which in its | which in turn operates the subscriber's pre-selector C. 
This pre-selector automatically and instantaneously selects 


turn responds to the next series of impulses sent out from 

the actuator, and so on through the whole of the selectors | the first idle line of the group of trunk lines E assigned to 
necessary to find the “called ” subscriber. The number of | the group of subscribers to which No. 645 belongs. Assuming 
in this case that the first free line is the second trunk, the con- 


pnm tcd 


selectors through which it is necessary for a call to pass) 
depends upon the ultimate capacity of the system. When the į nection is thereby extended to the corresponding ^" hun- 
dred's" selector in the group F. This selector receiving 


final or *: unit’s 


’s ” selector (Fig. 3B) has found the * wanted ” line, | 
the first group of impulses sent out by the actuator will be 


bisous up to the third position, selecting the ` ` hundreds ” 

; group in which the called subscriber is located. The connec- 
| tion is now extended to an auxiliary ‘* hundred's " selector. 
; This is one of the group of 10 (shown at G) to which all sub- 
scribers between the numbers of 600 and 699 have access 
when calling for any number between 200 and 299. The 


" hundred's" selector immediately operates to 
"ten's" selector, 


— —  — — o ——— 


auxiliary 
find a trunk line connected with an idle 
which in this case we will assume to be the fifth. The connec- 
tion is now extended to a “` ten's" selector, the fifth in the 
group H. The second set of impulses sent out by the sub- 
scribers’ actuator serves to operate this " ten's ?' selector, 
stepping it up to the fourth position, and thereby selecting 
the ten 30 to 39 of the hundred 200 to 299. Corresponding 
to the fourth position of the “ ten's " selector are 10 “ units "' 
selectors J, all of which have access to Nos. 230 to 239. 
As.the fifth ''ten's" selector was used, the connection is 
extended to the fifth “ unit's ” selector which is operated by 
the last set of impulses and is stepped up to complete the con- 
nection. In this position connection 1s completed between 
the calling subscriber No. 645 and called subscriber No. 238, 
the complete connection being shown in dotted lines. 

In the diagram there are also shown the selectors which are 
brought into operation when a call is made between the same 
the signalling relay, if the line be disengaged, is immediately | two subscribers, but in the reverse direction—+.e., from the 
actuated and sends the ringing current out to the line at regu- | subscriber No. 238 to subscriber No. 645. The completed 
lar intervals until the called subscriber replies, or the calling | connection is shown in heavy lines. 
subscriber replaces his telephone on the rest. The connection It is claimed for this new system that its simplicity and 
having been established, the calling subscriber is able to hear | flexibility allow the equipment to be in exact agreement with 
his correspondent being rung. Should, however, the called | the actual number of working subscribers’ lines, while its 
subscriber's line be already engaged, the *' unit's" selector, as | great accessibility during working and the ease with which 
soon as it reaches this line, 
instantly returns to normal, 
causing the return to the nor- 
mal position of all the selectors 
in the series which were used 
to form the connection. As ; 
the calling subscriber hears ;,;; 
tle usual busy signal he 
knows that the desired line 
18 unavailable. When either ee 


Fia. 5.—CoMPLETE 10-LINE INSTALLATION. 


of the telephones is placed on 
Its rest, the whole of the 
electors used in the connec- 
tion are immediately restored 
to normal. 

Fig. 6 illustrates the appa- 
ratus which would be em- 
ployed in establishing com- 
munication between two sub- 
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scribers in a system designed . HE HS 
for,1,000 lines, but for clear- . Hl . | 
ness equipment for only | CEEREEEERE—————— -EELEELE E ————À 
200 lines is shown in the B —— CF. = 
diagram. The maximum . o | 
traffic is assumed to require i x pisces -- Is 
Wu trunking. The fg | are A ” 
atcned 8 — 
which I A Fic. 6.—DiAGRAM OF EXCHANGE APPARATUS. 
8 6 per cent. trunking were 

extensions can be made is a great advantage. Owing to the 


sufficient for the traffic. In the figure two subscribers’ instru- 

ments are represented by Nos. 238 and 645, and it will | fact that the actuator is completely set up before any impulses 

be assumed that subscriber No. 645 after setting up the | are sent to the exchange, delays due to faulty or tardy manipu- 

number desired on his actuator lifts the telephone from the | lation of the calling device do not occur, and the various 

switch hook. An impulse is transmitted over the line A | selectors are therefore always engaged for a minimum length 
This, together with the fact that disconnection at 


to the relay set B belonging to the calling subscriber, | of time. 
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the complet:on of a call is instantaneous, and that the selectors 
on ascertaining that the wanted line is engaged immediately 
restore to normal without waiting for the subscribers to put 
their telephones on the rest, enable an unusually low per- 


centage trunking to be employed. Careful observations have: 


Shown that with the Betulander system a higher rate of trunk- 
ing than 10 per cent. is very exceptional, and. in fact, the rate 
rarely exceeds 6 or 7 per cent. The current consumption is 
very light, and a battery of accumulators of small capacity 
may be employed, provided that the internal resistance is low. 
A very simple arrangement of relays is used for providing the 
ringing current and interruptions. The device is self-starting, 
which makes the system eminently suitable for rural exchanges. 
The arrangement of the contact fields is such that the cabling 
is reduced to a minimum. making the apparatus easy to main- 
tain, readily accessible and economical to instal. The fact 
that the working parts can be changed by an unskilled person 
without breaking any soldered connection renders the system 
specially useful in small places where skilled attention is not 
always available. The Betulander system is equally applic- 
able to semi-automatic or full automatic working, and can at 
any time be converted from semi-automatic to full automatic 
without undue waste. 


THE USE OF IRON IN ELECTRICAL MEASURING 
INSTRUMENTS.* 


BY DR. M. DOLIVO-DOBROWOLSK Y. 


Technical electricity now covers so wide a field that it contains 
a number of special cults, each seeming to speak in a separate 
tongue. Thus, there are electro-chemistry, high-frequency work, 
telephony and telegraphy, and matters connected with the design 
of dynamos, elternators and transformers. A man working in any 
of these branches seems to speak a language of his own, scarcely 
intelligib'e to anybody outside his province. And besides these 
larger groups there are countless smaller ones, each and all of them 
proud of their own individual existence, however unimportant they 
mey appear to the outside world. Electrical measuring instruments 
probab!y form a group of this kind, which may eppeer at first sight 
to be strenge, seeing that they are necessarily used in work of every 
sort. Itis commonly supposed that only physicists meddle with such 
business, associated with & few persons who pass by the name of 
instrument makers. But it is here proposed to devote attention 
to the study of a few of the problems connected with such questions 
as the general design of measuring instruments, and more për- 
ticularly to urge that for technical instruments the most importe nt 
thing is to increase the available torque, and to show that this can 
only be done by the use of lerger quantities of iron. 

It is not possible to go into the matter in great detail, nor is this, 
indeed, desirable ; rather is it proposed to point out the direction 
in which progress should be made, hoping that the highly conser- 
- vative human race may in time be inclined to follow. It is not so 
much that lay folk object to progress as that there is an immense 
amount of professional inertia to overcome ; the people to be con- 
vinced in the first instance are critics of various sorts, consulting 
engineers and other sturdy defenders of tradition. Very little seems 
to be generally understood about the construction of electric meters ; 
it is sometimes reported that very unsatisfactory results have been 
given by a very delicate wattmeter, and on investigation it is found 
to have been directly connected to a motor driving a threshing 
machine. In a case of this kind accuracy is of secondary importance, 
and solidity of construction is the primary thing. If intended to 
be used by what may for present purposes be called unskilled per- 
sons, à mechanically sound method of supporting the rotating 
spindle is absolutely essential. Instruments are being made and 
sold having these spindles turning on egates; the totel weight of 
the moving system, including pointer, balance, &c., is not more than 
lj grammes; the torque may amount to 0-lcm.-gramme. And 
then there is à demand for much more delicate work, and for a further 
reduction in weight. Even if anything further can be done on these 
lines, such instruments cannot be described as being useful for 
technical purposes. A decided move ought to be made precisely 
in the opposite, direction. Very much more iron ought to be used 
in order to produce greater torque ; the weight of the moving system 
will not increase in anything like the same proportion. Proper 


* Abstract of an article in the '' Elektrotechnische Zeitschrift." 


bearings ought to be provided instead of pivots ; and one can then 
trust it in the hends of persons who ought otherwise not to be allowed 
to look et it at ell. The ordinery wettmeter on 2 polvphase switch- 
boerd is a pitiful affeir; the weight of the moving parts is about 
4 grammes. the torque about 0-4 cm.-gramme. Proper results with 
an instrument of this kind can only be obtained by a specially skilled 
men; all sorts of externe! influences effect the resdings, to mention 
only the least of the troubles. Instruments of the Ferraris type 
are certsinly a great improvement. They generely have. con- 
s:dere.b!e messes of iron, and good m-^gnetic paths and a reasonable 
torque. The sp.ndles are properly mounted in bear:ngs, and they 
are really suited for technical purposes. But they suffer from some 
disadvantages. It is certain that dynamometric instrumenta are 
better in principle ; they can be used both on direct and alternating 
current, which is not the case with Ferraris instruments ; they can 
he calibrated by comparison with standard instruments on direct 
current, and this fact is also of great importance. 

All this may be taken as the prelude to the introduction of the 
new so-called ‘ ferro-dynemic " instruments of the Allgemeine 
Elektrizitüts Gesellschaft, which may be said to be derived from the 
ironless dvnemomoter, d ffering in that they have very considerable 
quentities of iron. The appended drawing shows the arrangement 
of the iron w:th respect to the fixed and moving coils. 

This use of iron is not new. Ten years ago Benischke used iron 
to protect the instruments from external intluences. Albert Lotz 
got much better results in the matter of solidity and torque; un- 
fortunately, too great stress was leid on &n economy in ampere- 
turns; the accuracy of the instruments was insufficient, and they 
were never put on the market. In England, Sumpner wes theo- 
retically right in his energetic advocacy of the use of iron in dynzmo- 
meters; but his experments seem to hve been unsuccessful, 


SHOWING THE ARRANGEMENT OF THE [RON IN THE FERRODY NAMIC 
INSTRUMENTS. 


largely owing to unsuitab'e design. Drysdale certainly hit on the 
right solution; but his Paper in THE ELECTRICIAN appeared later 
than the patent application of the A.E.G., and of course was much 
subsequent to their laboratory work (see THE ELECTRICIAN. 
Vol. LXIV., p. 358). This short historical survey shows that success 
in the use of iron in dynamometers depends on proper design, a lack 
of the knowledge of which explains failure and distrust. 

Obviously the iron increases the torque ; it remains to be explained 
why it does not prevent accuracy. The advantage results from the 
permeability of the iron; the disadvantages are caused by re- 
manence and hysteresis. In a closed iron circuit, after the cessation 
of the magnetising current, there is a certain residual magnetism, 
requiring to be neutralised by a corresponding coercive force. The 
apparent effect seems to be that a certain number of ampere-turns 
still produce an effect in the iron in the shape of residual mag- 
netism. But if an air-gap is placed in the path a different state of 
things arises. Take a numericalexample. Suppose 20 ampere-turns 
to be necessary to excite the iron to a density of 5,000. After the 
excitation ceases the ampere-turns corresponding to the coercive 
force must be at any rate less than 20. Insert an air-gap in the 
path of the magnetic lines and repeat the experiment, producing 
the same magnetic field as before. It may possibly be found that 
200 ampere-turns are needed ; and the ampere-turns correspond- 
ing to the coercive force will, as before, be less than 20. The 
remanence, measured proportionally in ampere-turns, is now 
one-tenth of what it was before. If the air-gap were made still 
greater, 2,000 ampere-turns might be required, in which case the 
remanence would be one-hundredth of its original value. From this 
we can draw up the following proposition—viz., that the relative 
remanence, measured as a percentage, can never be more than the 
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photographie blocks wh'eh show the details of the instrument and 

needed for the total excitation of the whole circuit. Thus, if the [| its entire interns! eonstruction.) The pointer moves over a scale 
iron alone requires l per cent. of the total empere-turns, the residual | which is divided uniformly throughout. With registering instru- 
magnetism will correspond to less then l per cent. of the total | ments no torque ean be too high: and here ferrodvnemic designs 
For cases where, in consequence of the move- [can be emp'oved. without errors of plese displacements or the 
consumption of too much current. A torque of 30 em.-grammes is 

the rule my require some modification; but the present intention | quite suflicent. to overcomes the frietion of the paper; the current 
is to show how the prob'em ought to be tackled, and therefore the | teken by the voltage coil is only O-Lempere, while the error due to 


retio of the ampcre-turns needed to magnetise the iron to those 


magnetising effect. 
ment of iron, the position of the lines of foree in the iron changes, 


simplest case has been taken. phase displacement is less than 0:5 per cent. 

If we revert now to the “ ferro-dvneamic © instrument, and take 
an air-gep of 2mm. by 5mm., and è short iron path, we find thet 
out of the total 200 ampere-turns less then 1 ampere-turn is needed 
The remanence is. therefore, less than 0-5 per 
Compare 


— 


NOTES ON THE B.E.A.M.A. STANDARDISATION RULES. 


for the iron itself. 
cent., and vet th» iron weighs far more than 300 grammes. an 
this with tho dcheete eleetrom yegnet:e instruments, in whieh the iron 
weighs L gramme, and the remanenee is still e bout 0-5 per cent. It 
is easy to see that much iror does not meen much remanence. The 
torque in the one case is eight. times that in the other, while the 
moving coil does not weigh three times as much. The newer type 
of instrument is not, however, intended to displece the electro- 
For ammeters and voltmeters the 


The standardisation rules for electrical machinery (excluding 
railway end tremwev motors) issued by the British Electrical 
and Allied Manufeciurcrs’ Association, which we published in 
our last issue. are divided into six sections, Section I. dea!s 
with standard pressures end frequencies which ar> substantially 
in accordance with those adonied by the Engmeering Ntan- 
dards Committee in 1907 (publication No. 36). Section. IT. is 
devoted to high-pressure tesis and insulation resistance, and 
these rules require the high-pressure test to be te ken 2t “ normal 
working tanpereture.” but itis questions ble what that means, 
In Section HI. are given definitions of seven different types of 
machines. This larg» number of types ts to be regretted, but 
with the extension in the use of electric motors Hi is probably 


nrenetie or soft-iron types. 
electrom?gaüetic instrument is often the best ; the main field. for 
tl» ferro-dvnam' e type is with regard to wettmeters, The above 
is intended to show th iron. esn be so applied as to produce no 
orm, and m eleetromgpetie instruments it would probsb'y bo as 
wil to move gradus!ly in this direetion in order to get reasonable 
torque and proper. bearings, and in this way their mony useful 
app'iestions might be profitably extended, 

In the ferro-dvnamic instrument iron has been shown to have no 
hormful effects from the point of view of remanence, end it rema'ns 
to study the effects of hysteresis. In dvnemometers the voltage 
coil is turned by the field of the main current. Tf iron is not used 
the “current field “is in prose with the mein eurrent, in so far as 
When iron is used the “ voltege col ^ 
Tne field lags behind 


necessary, 
The importent question of reiing ts deali with in Section IV. 


Continuous rating ts satisfactorily defined, but the definition of 
shori-cine retine (for intermittent work) as “ the output which 
a mechine will give for one hour, one half hour. or other speci- 
fied period, and compiv with these regulations”? leaves some- 
thing to be d sied. A test of two different machines carried 
out on these lines would not indicate their relative value for 
which is; presumably, the object of the 


eddy currents are avoided. 
trevels in a field which pesses through iron. 
t^» ampere-turns of the coil on account of hysteresis end eddy 
currents. l'heoretice!lv, an error due to phase displacemont might 
be expected; but this can be elmost entirely 2voided by the use of 


NM UM Intermittent working, 
A coil and the space surrounding it, if traversed 


rule. 

Section V. deals with overoad. We think it isa pity that a 
more logical attitude has not been adopted on this question. 
The user. perhaps the most imporient person concerned, is not 
likely to understand why one of his machines will carry a large 
overload, and another of the seme apparent size and from the 
same maker will nor carry it. The reasons which have led the 
makers to decide that al! sizes of machines must fall into one of 
four classes with different overload periods mav be good, but to 
make exceptions in the case of the majority of machines in use 
complicates matters much more than is desirable. 

The questions of rating, overload and heating are so indis- 
solubly connected that we feel that section VI. (heating) should 
be dealt with and settled first of all. It is to be regretted that 
the rules revert to the use of " temperature rise,” and, as a con- 
sequence, contain the usual anomalies. This term was in 
general, use before the design of electrical machines was under- 
stood, and 1t seems somewhat retrograde to re-introduce it. It 
is admitted by these rules that the real point is " temperature," 
and in any rules for universal use this latter term should be 
employed. Under the B. E. A.M.A. rules it i$ possible for the 
actual temperature at which the same machine is allowed to 
work to vary considerably, and although the temperatures 

given are very conservative vet 1t cannot be considered satis- 
seach raa ot monly eed oe din | actory to have thee pose variations The asorintion 
to be worth taking into account for switchboard purposes. Needless ApPERTS opere ue C Chonhomordc wetliod: toe 
Gan eodd e comected al decimal, brihe us ola naleni making temperature tests which may account for the con- 
coil with self-induction in series with the voltage coil, or bv a choking servative values of temperatures selected. Framing rules 
coil in parallel with the current coil ; but for most practical purposes based on such tests and making exceptions to these rules for 
this is entirely unnecessarv. more accurate methods seem an inversion which can hardlv 

The following figures may also be given relating to the new instru- | represent the reasoned view of British manufacturers to-day. 
ment, the torque amounting to 0-8 cm.-gramme. The weight of the | Further consideration of this question will probably remove the 

rule which requires a machine working in a cooling air tem- 


moving parts is about 4 grammes. The watts taken by the current 
coil are 2-4, and by the voltage coil 0-015. The current in the | perature of 36°C. to remain 10°C. cooler than one working in a 


ray M20 it ia OK per, the erem of thee cooing ae tempreatue of 35°C. 
tionless manganin ieee i U ee The phraseology adopted might be improved in one or two 

3 ! pper resistance is 75 on 100 EIE Ins RE Lr al full ] 5 
volts. A thoroughly sound type of bearing can be used if there is oid d M mec prie MODUM oad, 
any fear of shocks or vibration. The instrument is also remarkably | © rated full load output. normal working temperature," 
free from the effects of external "nfluences, and the whole can be | “ rate of increase of temperature rise " appear to require ade- 
entirely enclosed in an iron case. (‘The original Paper contains some quate consideration and definition. 


proper dimensions, 
bv alternate current, is a source of oscillating magvetie energy. 
witch is seen in the eireuit of the col in the form of wettless volt- 
emperes.. An iron system, as shown above. is only different 
inasmuch as the field energy in its oscillation. suffers some loss ; 
eecording to the amount of the hysteresis & corresponding portion 
of the energy will not be returned. Therefore there is a smell con- 
sumption of energy. The field. is, therefore, not. exactly in phose 
wth the exciting current. This phase disp'acement depends on the 
r*tio of the energy lost in the iron to the total energy. The wattless 
volt-amperes of the field coil are a measure of the oseilleting field 
energy, the iron losses are a measure of the lost energy. [f we 
arrange this ratio so that the iron losses are a very smell proportion 
of the wattless volt-amperes of the coil. then the phase displacement 
of the field will be very small. Thus we have a principle very similar 
to that laid down above for the remanenee—viz., thet the watts in 
the iron must bo small compared with the wattless volt-amperes of 
the coil, The iron in the direction of the lines of force must be 
k-pt as short as possible. Various metters must, therefore, be con- 
sdered, but the main point is to have a large acrgep and many 
ampere-turns, instead of doing the opposite, as was once thought 
right. [f care is taken about the dimensions, it is not difficult to 
reduce the error of phase displacement to a very low orderof magni- 
tude while keeping the torque sufficiently large. Tho error, such 
ait is on the proposed instrument, can be found by sending through 
the two coils currents which differ from one another exactly by 
M deg. When this was done it was found that the pointer, wh'ch 
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In conclusion, we think that these rules will require con- 
siderable amplification and alteration before they are likely te 
be universally accepted by the larger users as forming a satis- 
factory basis for purchasing electrical machinery, but n» doubt 
as they are. at present, only " provisionally adopted.” the final 
rules accepted in this country will remedy many of the defects 
alluded to. 


STUDY OF RESISTANCE OF CARBON CONTACTS.* 


BY A. L. CLARK. 


While ongeged in some experimental work with telephone trans- 
mitters it wes found that the resistanee of carbon contacts varied 
toa remark» bie extent, not only with pressure and current, but also 
with the time end in è very regular menner. Tne first two effects 
have been known for a long tims, but the regular varietion with 
time after cinv nating tho effect of elige due to a rise of tempera- 
ture seems to heve eses»ped notice -at least, E have been une bie to 
find anv account of such work. To be sure. it has been well knowa 
for a long time in telephone practice that oxidetion and breaking 
down of contacts oceur, but no attemots to show any regulerity in 
such phenomena heve been discovered. The effects of pressure on 
contact resistance of carbon was investigated very. thoroughly by 
Bidwell, who alsot investigated the effects of current streneih on 
contact resistance, He found thet the passage of a current througa 
the contact caused the permanent change in resistanes, sometimes 
decreasing it and sometimes increasing it. depending on the value 
of the current. In this connection, he found that if the current does 
not exceed a certain volue, the resistance is deerewed, and more as 
the current is larger, provided the current does not rise above this 
value. On the other hand, if the current exceeds à certan value 
there is a permanent increase in the resistance. 
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tt will be convenient to divide carbon contacts into two clisses— 
loose and tight. By a loose contact is meant one where the particles 
are held so that the contact is made under very slight pressure. In 
this case there is no change of resistance due to expansion, which 
usually causes ineressed pressure ; but the contact may break down, 
as will be seen below. By tight contact is mosnt one where the 
particles are held with sufficent firmness to miintain. electrical 
contact even with large currents. In the first eese—thrt is loose 
contact—there are noticeable permenent echanges in resistance. In 


the latter—tight contact—these changes are very sheht. Miero- 
phonic action is not impossib!e in the case of tight contact. Indeed, 


the microphone is usually an example of tight contact in the sense 
explained above. . 

Loose contact was studied first by attaching à small carbon ball 
ora small grain of carbon to a thin phophor-bronze wire with a bit 
of a liquid cement. containing graphite and known as ** clamp paste.” 
This herdens in a few hours, is very strong and conducts well enough, 
In other exp?r: ments the carbon balls and fragments were partially 
coated with copper electrolytically and then soldered to the phosphor- 
bronze wire. Any other small wire possessing considerable elasticity 
would do equally well, but the phosphor-bronze wire was at hand 
and served very nicely. The method of attaching the wire to the 
fragment seems to have no effect on the result. Tne wire was about 
5 cm. long. and was held by its end in à clamp so that the bit of 
carbon could be moved to touch another rigidly held piece of carbon. 
The circuit is shown in Fig. 1. A 4-volt storage battery is arranged 
to send its current through a potentiometer wire, cd, and an adjust- 
ab'e resistance, R., in series. A sensitive voltmeter is applied at tho 
ends of the wire ed. The variable contacts a and b lead the current 
through a milammeter and the experimental carbon contact in 
series. The milammeter should be as near dead beat as possible. 
By moving a and 6 any required voltage may be applied and the 


* Abstract from the Physical Review.” 
+ Shelford Bidwell. ‘ Elec. Res of Carbon Contacts,” ‘ Proe.” Roy. 
Soc., XXXV., 1, 1883. 
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current observed. It was found that when a small current is sent 
through the contact that there is a very regular decrease in resis- 
tance, which, if the contact is undisturbed, seems to be permanent. 
The slightest jar, even that made by à waggon passing in the street 
outside, is sufficient to change the contact in such a way that the 
phenomenon repeats. Table [. shows the result of several successive 
runs, beginning with a low E.M.F. and increasing to a value below 


the critical point. It will be seen that after the first run the resis- 
tance changes very little. 


Table I. 
E.M. E. in volts. l. LI. HI. IV 
— = — —— —À ——— -—— ——— —— À— —— —— — —— — A MORTEM SERERE NAE GERE 
0d 445 BOS 206 || 02806 
a 383 288) NT a 
OS e 1 251 ony 2 » Í 3596 


If. es Bidwell points out, the E. M.F. passes à certain critical value, 
the phenomenon changes. There the resistance increases with the 
time and with remarkable regularity. As Bidwell noticed, the 
critical value depends somewhat on the pressure 2t contact. It also 
depends on contact area, so thst the eritical value probab'y depends 
on current-density rather than on E.M.F. The higher the applied 
E.M... or botter the higher the current-density, the more rapid is 
the rise in resistance., Fig. 2 shows the phenomenon for two balls 
in loose contaet when the applied E. M.F. is 1-6 volts. As will bs 
seen, the resistance increases rapidly at first. then more slowly, and 
after about two minutes has inereased to five-fold the original value. 
There is no evidence of recovery in this case. lf the current be 
interrupted at any time, and the cireuit be left open for an hour or 
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two and then closed. the resistance begins with the same value as 
when the current was interrupted, and the curve is absolutely con- 
tinuous, unless the contact has been jarred. With large E. M.F.s. 
but still so small that no visible are forms, the resistance rises rapidly 
to infinit v. 

With smaller E.M.F.s the change is very slow. Tf the initial value 
of the E. M.F. is near the critical value, it may happen that when the 
current is turned on the resistance falls for a moment, then rises. 
Apparently the fall in resistance gives rise to a current-density in 
exeess of the critical value, and the second case is exhibited. Occa- 
sionally the resistance falls very quickly to a very low value, and the 
contact then shows signs of cohesion, requiring a slight but unmis- 
takab!e pull to separate the particles. On the other hand, when the 
phenomenon of increase of resistance is observed, and the particles 
are observed under a high power microscope, traces of a feathery 
adhering substance are sometimes seen, suggesting ash. This is not 
always visibie, and where seen may be small fragments abraded by 
rubbing. but the existence of ash is suggested. Tebe IT. shows the 
effect of successive passage of the K.M.F. beyond the critical value. 
Each such passage gives rise to an increase of resistance. In this 
experiment the circuit was closed for as brief a period as possibre. 
The longer the circuit is closed on the high value of th» E.M.F. the 
higher the next curve of the family will rise. 


Table IT. "MEME 
EXE. 4 l. Il. i III. lv. | V. 
MERECE ee ee ME 
0-4 313 413. | 523 712 us 
0-6 20 | 382 — 462 635 | 303 
0-8 267 0842 425 533 | DA 
Ló | 293 307 . — 380 463 00 0 
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The phenomena observed are totally different when the pressure 
becomes great enough to break through the non-conducting layer, 
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immediately in front of the buffer bend. This introduces a speciel 


design. which tends to werken the coupler, and an added expense 
which eventually may outweigh the cost of making proper changes 
Other points which should not he 


whatever it is. For example, a ball was held against a vertical disc 
of carbon with pressure produced by the elasticity of the phosphor- 
bronze wire, and the phenomena of loose contact were observed. 
It was then placed on the same dise held horizontally, the pressure 
now being caused by the weight of the ball, and the contact was tight. 
When the contact is tight there is no breakdown, even when the 
current is large enough to cause a bright are. In another experi- 
ment two thick carbon discs were placed near together in the same 
vertical plane, and a small fragment of carbon dropped between 
them. Such a contact may be loose or tight, behaving very erratically. 


in the construction of the ears. 
overlooked are delays in repairs in foreign territory, due to inability 
to obtain non-standard parts, and lengthening of air hose and 
jumper cables due to the use of a coupler which necessitates a 


seperation of at least 18 in. to 20 in. between cars. 

If the sills of the cars are of wood, the anchorage and the sup- 
porting pieces for the slide ber often ean be sunk into the sills. This 
assists quite materiolly in giving the coupler standard height without 
reising the sills to 43in. However, when such a scheme is adopted, 
care should be exercised not to interfere with the vertical or lateral 
movement of the coupler, As the coupler swings laterally, it is 


referable to have its pulling face project. uniformly at all points. 
] : 
therefore, with a 


MOUNTING OF RADIAL COUPLERS.* 


BY A. L. PRICE. The standard projection, es preseribsd, is 6 in. ; 


coupler 4 ft. 8 in. long. the ideal redius for the buffer band is 4 ft. 3in. 
Experience indicates that the carrier slide bir should be supported 
at intervals not exceeding 12 in. thereby tending to distribute the 
downward strain. Some support. their slide bors by means of 
through bolts pissing through the slide ber, then through a spacer 
The herds of these bolts should. be 


Tt has only been within the last few years that the real require- 
ments of a coupler have been appreciated and a coupler adequate 
to such requirements has been sought. Let us first consider the 
requirements which have to be met in interurban operation. For 
interurban lines we must have a coupler which is not only suitable 
for individual roads, but with which the cars will also be equipped 
for operations in trains for running over foreign track and for inter- 
coupling with steam cars. The coupler as selected by vour associa- 
tion is not only the generally recognised standard upon vour own 
roads, but its resulting successful operation has so impressed those 
in other sections of the country that it is making itself i nation-wide 
standard. Once we know the height at which to mount the couplers. 
and the definite operating conditions to be met in train service, we 
must provide a proper setting for the couplers. Many times this 
means the raising of the car bodv, changing the radius of the buffer 
band, changing the location of steps, changing the loestion of fender 
irons, brake staffs, &e., and also altering the pilots. This mav sound 
like making the " tail wag the dog.” but the breaks of gradient; and 
short radius curves actually exist, end consequently the coupler 
must have free vertical movement and suflicient lateral swing. I 
emphasise the point that to a certain extent the car must be made to 
fit the coupler instead of putting aside for later consideration the | Ste cda me Sd i oe ue id ends 
selection of any coupler which can be mounted upon it by hook or | P779 2CT ears. which, comparatively speaking, have ends pea 
by crook, with resulting inefficiency in operation. Upon: ceveral quite flat. When these cars must operate on short radius curves 
occasions purchasers have furnished blue prints showing the under- | | P often necessary to build false buffers upon the ends to SUDDSIDE 
framing of their cars without any provision for coupler mounting. paaa E dno ; 

After the cars were built and the couplers mounted, the cars were ui pon SUA Se provinc dur Vere an ee ovomnontor 
sent around curves whereon the steps were bettered to Bece the A but. ax they he ve no interehenge of treflic, no general 
later considerable expense was incurred by taking off about 6 in. from strlen type of coupler Is necessary, Paerefore, ecch rod can 
the enida OF thestepso -Couplorncon tha dificeentsroadoudhe to be estab'ish a onda ifs own particular eondit ons end work. For 
mounted to a standard height. For reasons already known to vou, | nce if the heights of the cers vary one standard height should 
this height was established the same as that of the steam railros ds, e ionic apti tercio cco DOW. It is obviously best that tha 
namely, maximum 344 in., minimum 311 in. If vou do not care to, or couplers be mounted so that they mintain a horizontal position. 
cannot for some reason, mount your couplers to the standard height, > M comple m No Se aul ciently hike the shortest 
you will be confronted with a very perplexing problem should vou cols DECIR n One ne COE Tovtovel this curve, Js quite 
desire to interchange traftic with your electric neighbours or handle | PC 6213 to determine the location of the very worst break in grade 
damso ean 3 ənd shortest radins curve on a system, and to design the coupler 

I would direct your attention to one condition which has not been | &!bment accordingly, After locating the shortest radius of curve, 
overcome by the adoption of the M.C.B. coupler. A coupler upon it ts quite necessary to provide space upon the car so that the coupler 
steam railroad cars is always rigidly mounted, and when such a will swing sufficiently to take such curves and to ascertain how far 
coupler is connected with a radial coupler it limits the eflicieney of Lio cO plor SH ae . 
the latter at curves. A radial coupler connected with a steam rail- Panay [ would like to mention particularly a few essentials 
road coupler will: not-pull asten car-around-a-curve wHich diuisa which correlate general conditions and ear coupling conditions w'th 
radius of much less than 80 ft. Of course, the M.C.B. contour lines | °°" specifications as they are generally made up. (1) Consider the 
in themselves: provide fora certain. amount of radial movement. centre-track radius thoroughly. A 335 ft. centre radius seems to De, so 
The dimension of 43 in. has heen preseribed as the proper height from far as Í know. the shortest centre-radius track curve gen rally used 
kil to-car-sills and’ as soon as this heihi is deeroised nnd tlie in the Unite: States. Therefore, it might ho considered as a standard. 
couplers mounted at the standard-height the vertical movement is If a curve was found at some point of a trifle shorter radius, and cars 
limited and the value of the coupler impaired. The standard coupler from He HG Dd and dung it necessary to travel over it, 
hehe cannot be manei ned wire drop platforms are being used. it would pay to change its radius, if possible, to 35 ft. centre radius, 
Hence drop platiormaon üterurbsn: cars dro hing quite generally to permit its use by any interurban ear. It is also very importent to 
dcin wlaneer dedu a een ied” Ie know whether the curve is measured lor centre radius or inside radius, 
elimination of the drop platform does not bring the height of the sill (2) Le Tenet AOL thie coulper as prescribed hy your standards is fixed. 
to the requirement, the car body ean usually be raised on the trucks (3) Ihe prescrie projection of the coupler beyond the buffer bənd 
to the proper height. Ifan attempt to-reachc 43m. should glow a 1 18 6in. (4) the maximum swing of the coupler from centre to pull 
diserepanev of 1 in. or l} in. trains can still be operated, because the , end pic gere ue m aay SETISINCEOEY manner is 60 dog. 
depth of the coupler knuckles will compensate for the deficiency ; These four conditions seem to be quite positively" fixed. condi- 
but the coupling usefulness will be impaired, particularly when a DH tücrefofe, why not adopt standard specifications for cars 
new, lightly loaded car is conpled with an old loaded car on which havinga specified over-all length. distance between trucks centresand 
the springs have settled and the wheels have been turned down once stonda pramon ot ate ps; i that all interurban cars will embody 
or twice at the shops. Some endeavour to circumvent conditions aor Pew fnere Wi e UO quesoon of their ability to 
by mounting their couplers tightly against the sills, or by trying to ee ay m. iy System which constructs its cars according 
procure a coupier having the head ¢f set upward from tie drought genr CO S DM SCHO Indeed. tals standardisation in connection 

with cars can well be carried to a point where it will take care of the 
other conditions common to all railways desiring to interchange 


end then through the sill. 
countersunk flush with the underside of the slide bar. that thev may 
not interfere with the sliding of the eerrier. In one esse the broakage 
of eight new coupler heads was due to the fact that the through bolts 
had worked loose, end the heads were so low that the carrier could 
not swing, Thus the point of levere ge formed when tiking curves 
was repidly bresking the coupler bodies. 

Another experience developed the fect that stop blocks were being 
placed upon slide bers to prevent the coup'er from swinging beyond 
the desired ange. bat the stop blocks were not properly placed. so that 
upon taking a short curve thov also acted as a point of leverage to 
break coupler heads. Tt is sometimes found thet a through bolt 
must be placed immediately below the panelling or at some other 
quite inaccessible point. In some instances a through bolt et one 
end and a ktg serow at the other en be used with supporting castings 


or foranas. Appieations of radial couplers to dump or work cars is 
There ore also 


_* Abstract of a Paper read berore the Central Electric Railway Asso- 
«lation at Indianapolis. Published ia the © Electric Railway Journal.” traffic. 
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STANDARDISATION RULES FOR ELEC- 
TRICAL MACHINERY. 


Last week we published the Standardisation Rules for 
Electrical Machinery provisionally adopted by the British 
Electrical and Allied. Manufacturers’ Association, These 
came in too late for anv comment to be made upon them 
at the time, but in another column this week we give a few 


notes on these rules, calling attention to certain points of 
Interest. 


Naturally, for some vears. past manufacturers in this 
country have worked to certain rules, which, however, 
have not been standardised, and therefore we may look 
upon the rules which have now been issued as an attempt 
hv the B. E. A.M. A. to provide its members with an agreed 
basis upon which their plant should be manufactured, and 
upon which a tender should be drawn up. There is, how- 
ever, a potat that surprises us--namely, the lack of co-opera- 
tion that is displaved on this occasion. The Association 
Is officially represented on the Engineering. Standards 
Committee, which is the only impartial body dealing with 
matters of the kind in this country, and we should have 
thought it would have been better, from every point of 
view, if the Association had delayed issuing these rules, or 
if they had at least indicated in some way that they would 
be submitted, as a considered opinion of the manufac- 
turers, to the Engineering Standards Committee through 
their representatives. — Possibly the words " provisionally 
adopted " are intended to convey more than directly meets 
the eve of the casual observer. 

We need searcely remark that report No. 36 of the 
Engineering Standards Committee already deals with such 
questions as rating, but it would obviously be unfair to 
attempt any comparison between the recommendations 
in this report (which is practically out of date and under- 
going revision) and the rules issued by the B.E. A.M.A. 
It will be admitted that the: report of the Engineering 
Standards Committee has not met with any great success, 
and we believe that its failure has been due in a large 
measure to the fact that when it was being drafted there 
was no representative body through whom the views 
of the electrical manufacturers as a whole could b? 
gathered. This, however, is no longer the case, and there 
is, therefore, all the more reason for co-operative con- 
sideration. Over and over again experience has proved 
that nothing is to b» gained by hasty action if the 
result is to b» permanent, and this is particularly the case 
in work, where so many varying points of view have to 
be considered. A really satisfactory result can only be 
obtained by taking into account the views of both manu- 
facturers and users, and preferably by making the 
agreement international. 

It is, however, but just to acknowledge that the pro- 
posals of the Association represent much hard work, and 


.though in some respects they are more conservative than 


present-day knowledge would warrant, they should form 
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an excellent basis for discussion. 


conditions is the temperature as distinct from the rise. 


misunderstandings, and to promote our foreign trade. 


this reason we sincerely hope that the I.E.C., which already 
hos this important matter in hand, may eventually succeed 
in evolving a solution satisfactory to all parties. The 
alvent of such a representative association as the 
D. E. A.M. A. has, of course, rendered it less difficult to deal 
with such questions than was originally the case, and we 
are quite confident that their collaboration with the Engi- 
neering Standards Committee would result in providing 
ws with a thoroughly comprehensive and impartial set of 


rules, 


There ix no question that co-operation in its fullest sense 
is not only desirable in matters of this kind, but essential 


to the welfare and progress of the industry as a whole. 


REVIEWS. 


(Copies of the undermentioned works can bs had from Tue ELeEcTRICIAN Offices, post 
fræ, on receipt of rublished price, adding 3J. for books published under 2s. Add 


10 percent. for abroad or for foreign books.) 
eg 


As would be expected, 
there 15 a marked difference between British and Continental 
practice, and this undesirable feature may perhaps account 
for the large amount of foreign machinery in this country. 
We notice that thermometers are much in evidence, and that 
temperature rise has been reverted to, whereas most people 
are agreed that the important thing to the user under given 
The 
rating question Is admittedly a complicated one, but the pro- 
posed method of dealing with it is scarcely likely to commend 
itself as being an entirely satisfactory solution. It would cer- 
tainly be a great advantage if, by means of compromise be- 
tween maker and user, a universally agreed method could 
be devised for dealing with this knotty question. Such 
standardisation would mean real progress. for it would 
place all makers, whether home or foreign, on the same basis. 


It would thus tend to simplify specifications, to avoid 
l'or 
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The», on p. 195, we come to Part II. The first two chapters 
Presumably it is 


deal with primary and secondary cells, 
necessary that this large amount of physical chemistry should 
be introduced before the technical portion of the subject 18 
arrived at ; but as there are quite a number of books dealing 
with this aspect of electrochemistry we are inclined to think 
it might have been rather more limited in scope, and the tech- 
nical portion proportionally enlarged. 

The first techrical processes referred. to are. copper, 
A good description of the multiple and series system 
is given, The references to the Elmore and Cowper-Coles pro- 
cesses are referred to under Electrotyping. In other respects 
the article on electrotvping is singularly incomplete, and 
occupies only 20 tines. It might be pointed out that plaster- 
of paris ^is rarely used as a negative, and it is not usual tə 
enclose the anodes in linen. bags. Generally speaking the 
temperature of the bath is above atmospheric temperature. It 
Is also now more usual to face with nickel thon with iron, owing 
to the fact that the deposited iron readily rusts. 

Following copper, a short description of the refining of silver 
It is interesting to note that all the American 
The great 


silver 


and gold. 


and gold is viven. 
mints use an electrolytic process for refining gold. 
advantage in electrolytic refining is that any of the platinum 
metals which may be present as impurities in the gold are 
recovered, 

The nexe chapter deals with zine, tin, nickel, iron, lead, 
bismuth and antimony. The following chapter deals with 
electroplating and electrotvping, to which we have already 
referred. 

Quite a large seciion is devoted to the electrolysis of salt 
solutions and the production of hvpochlorites, chlorates, 
alkali and chlorine. The rather. difficult and complicated 
deseription of the hypochlorite and chlorate formation is very 
well handled. An enormous amount of work has been pub- 
lished on this subject during the last few years, and it is by no 
means an easy matter to condense it satisfactorily. This the 
author has succeeded in doing. 

Chapter XXIL treats of a variety of subjects, such as 
oxvgen and hydrogen, white lead, chrome yellow, bromin» 
and bromates, bromoform and iodoform, organie substances, 
&e. Then the author deals with the electrolysis of fused salts, 
In this connection, of course, the most important examples are 
metallic sodium from the electrolysis of fused sodium hydroxide 
and aluminium by the electrolysis of alumina in a bath of 
crvolite ; both of these are known to all students of electro- 
chemistry, but we think a little more detail might have been 
given in connection with the aluminium processes, 


The rest of the book deals with the electrothermal pro- 
duction of pig iron and steel, calcium carbide. cvanamide, 
phosphorus, zinc, nitric acid from the air, &e. We might ask 
the author why he notices the foreign ozone processes and 
refers to their technical importance, but neglects to mention 
ozonalr. Is he not aware that millions of cubic feet of 
ozonised air are employed for ventilating the Central London 
Railway, and that this process is also largely used in theatres 
and other places of amusement ? 

The book has been very carefully compiled, and is to be 
thoroughly recommended, although we should like to see a 
few of the sections on the practical and technical side rather 
enlarged. F. M. PERKIN. 


The Principles of Applied Electrochemistry. By A.J. ALLMAND, 
DSe (London, 1912: Edward Araold.) Pp. xil 2-247. 15s. net, 


This book is divided into two parts, the first dealing with 
EcPeral principles, the second with various technical processes, 

lle book commences with an Introductory note on power. 
Here it is pointed out that electrochemical processes differ 
fron chemical processes in. the following respects: (1) The 
energy needed is usually introduced as electrical energy, not 
ès heat, (2) When introduced as heat, the heat is produced 
from electrical energy just where it 1s needed, not by means of 
furnaces or flue pases. (3) The processes are generally more 
smiple and more direct. than the corresponding chemical 
processes, (4) In consequence of (1) and (2) the products are 
usally purer, (5) The wear and tear of the plant is generallv 
CSS, 

These rules apply more to electrothermal than to elec- 
trochemical processes. In theory electrochemical methods 
certainly are fairly simple, but when it comes to working them 
out all sorts of difficulties have to be overcome, owing, in 
many cases, to unexpected secondary reactions. 

The necessary definitions of electrical units are also given in 
th's Introductory chapter. The next chapter deals with 
equilibrium and the following chapters with Faraday's laws, 
Osmotic pressure, ionic transport during electrolysis, con- 
ductivity of electrolytes, energy relations, electromotive 
foree, electrolysis and polarisation, cathodic and anodic 
plocesses, electrolysis bath, molten electrolytes, general 
principles of electrothermics, electrical discharges in gases. 


Uebungsaufgaben aus der Gleich-und Wechelstromtechnik. 
Edited by Fritz Horre. (Leipzig: J. A. Barth.) Pp. v.3- 237. 
M. 7.60. 

This is the tenth volume of a series of small text-books on 
electrotechnics and consists mainly of a set of exercises 
illustrative of the principles discussed in tho previous volumes. 
The book contains also a descriptive chapter giving details of 
the arrangement of the laboratories in Berlin at which the 
author carries out his teaching and particulars of the appa- 
ratus installed there, and finally an index to the whole series 
of books of which this volume forms the conclusion. 

There are in all 200 exercises, all of an elementary char- 
acter, each one being fully worked out, in many cases by 
several methods, and the solutions are annotated with re- 
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ferences to the sections in the previous volumes in which the 
formule that are used have been derived, 

The exercises, which are grouped in sections under various 
headings so that it is easv to find the ones referring to any 
particular subject, cover the usual ground of a first-vear 
course in direct-current and in alternating-current. work. and 
illustrate the generel theory. the design of instruments and 
machines and methods of testing. 

In framing the questions the practical aspect has been kept 
in view throughout, and a student who works carefully through 
them should obtain a good hold of the principles and of methods 
of calculation. The instructive value of the questions is 
increased by the fact that they are framed in such a wav that 
frequent reference will have to be made to the earlier volumes 
in solving, the data required for their solution having often 
to be collected from the text. 

It will perhaps be shightlv confusing to the beginner to find 
that the direction of rotation of the vector d'aurams in the 
alternating-current section is taken somethnes m a clockwise 
direction and sometimes in an anti-clockwise direction, but 
otherwise the solutions are clearly expounded and accurate, 
and the book ts to be recommended as being useful not only to 
students, but also to teachers of the subject. A. J. M. 
Les Rayons ultra-violets et Leura Applications, (Paris: ©“ Mois 

Saentifique et Industricl ”) iv. 2.75. Pp. 63. 

This pamphlet is one of a series issued by the Mois Scien- 
tifique et Industriel " dealing with various subjects in which 
considerable advance is being made. ‘These pamphlets are 
compilations made from the material which is digested as a 
matter of course by this French periodical, which in many 
respects is simular to “Science Abstracts.” The present 
pamphlet deals with ultra-violet rays in the broadest possible 
sense. Thus, there is first a short chapter detailing the pro- 
perties of these rays. This is followed by a description of 
commercial mercury lamps and then by a brief discussion of 
the various industrial applications in which the properties of 
ultra-violet light have found a place. Sterilisation naturally 
occupies a considerable space, but some account is also given 
of medical and other applications. The rays to which reference 
Is made are limited to such as are obtained from mercury 
lamps. The production of such rays from vacuum tubes, 
which have the advantage of emitting much less heat, is not 
included. Much progress does not seem to have been made in 
this direction recently, though we should expect it to have a 
future. The present pamphlet collects together a good deal of 
information of a rather scattered character, and should cer- 
tainly prove useful. 


HIGH-SPEED TURBO-ALTERNATORS—DESIGNS AND 
LIMITATIONS.* 


BY B. G. LAMME, 


Summary.—The author gives an historical account of the development 
of turbo-alternators as a result of the introduction. of the high-speed 
larze-capacity prime mover, He discusses further the problems of ven- 
tilition, temperature rise, insulation, iron and copper losses, protection 
aginst fire, and regulation and short-circuit Characteristics in connection 
with these machines. 


The first great advance in the problem of designing turbo-alter- 
nators was made by the introduction of rotors without the through 
shaft. By this means the parts of tho shaft adjacent to the rotor core 
proper could be very much heavier than with the through-shaft type. 
and this, combined with the solid rotor core, gave great stiffness or 
rigidity compared with the former through-shaft type. This allowed 
much larger cores, with correspondingly increased out puts. The two- 
pole parallel-slot type of rotor, with bolted-on shaft construction, 
was apparently a leader in this respect, due to mechanical rather than 
electrical characteristics. When this type had proved to be a suc- 
cessful one, the possible capacities of two-pole 3,600 revolution 
60-cycle machines at once jumped from 600 k.v.a. to 1,000 k.v.a., 


and this was quickly followed by 1,500, 2.000 and 3,000 k.v.a. units ! 


at 3,600 revolutions. 


Since then the increase in capacity at this 


* Abstract of a Paper read before the American Institute of Electrical | 


Engineers. 


speed has been more gradual, but has been carried up to 5,000 k.v.a. 
at present, with possibilities of a 6,250 K.v.a. unit. The radial-slot 
tvpe of rotor, when constructed with its core end shaft in one piece, 
quickly followed the parallel-slot type in the above growih, and may 
eventually catch up with its only rival in the two-pole 60-cvele field 
of construction, About the same time thet the through-shaft type 
was superseded in the two-polo 60-cyele machine a corresponding 
change was made in the two-pole 25-evele and in four-pole rotors for 
both frequencies, so that at the present time precticelly no designs 
for the highest speed machines use the through-sheft type of con- 
struction. This latter, however, has been retained in some of the 
more moderate speed large-capacit v units. 

In Jerge-capecity high-speed) turbo-generators the problem of 
ventilation is one of the most ditheult ones encountered. The 
trouble fies principally in the large total loss expended in a very 
limited space. The difficulties of the problem may be illustrated 
bv the following example: Assum», ina },5900 revs. por min. 25-evele 
15.000 k.v.a. michine a totel efhiciency of 96-5 per cent.. including 
air-frietion Joss inside the miehine.. This means a tota! loss in the 
miechine of 565 kw.. which is not excessive for this capacity. but is 
very large for th» limited space in wich it is developed. A very 
large volume of cooling sir is required for carrying ewav the heat 
due to this loss. A simple approximate rule for determining the 
quantity of air required. is that an expenditure of 1l kw. in one 
minute will raise the temperature of LoQcuble ft. of air IS C. Toere- 
fore, 565 kw. loss would require a supply of ventilating air of e pproxi- 
mately 50,000 cubic ft. per minute for a rise of the outgoing vir of 
20 deg. above that of the incoming air. Assuming è velocity of 
3.000 ft. por minute, this would moan, with a eviindrie:! ventilating 
channel, 2 diameter of 56 in.. which is greater then the rotor diameter 
itself. However. ès the cooling rir ordinarily would be supplied to 
both sides of the machine, the ventilating passage need only be half 
the above section for cach side. Obviously, such passages are pro- 
hibitively large, end much greater air velocities through the machine 
proper are necessary. Velocities as high as 5,000 ft. to 6.090 ft. per 
minute sre common, while in some cases more than 10.090 ft. per 
minute has been required in certain. constricted seetions of the air 
path inside the mvchines. ‘Therefore. no matter how the problem 
is considered, it miy be seen that the above condition of the enormous 
volume of air required makes the problem of ventilation a dificult one. 

There are several mothods of ventilating large turbo-generators, 
depending upon the system of epplying the air. Taere is, first, the 
radial system, in which preetica!ly all the cooling gir passes out 
radially through ventilating duets in the stator core. This radial 
system of ventilating ean be subdivided into two alternative methods, 
depending upon whether the gir is pertly or wholly supplied through 
passages in the rotor or through the air-gep alone. The straight 
air-g4p arrangement may require è relatively large sir-gep. com- 
hined with very high velocity of the air along the gap, while the other 
method permits a considerably shorter gap. The straight air-gap 
method of ventilation is used to a considerable extent in all 60-cycle 
machines of two-pole construction, while it is practically the only 
one that has been used with the paraVel-slot type of machine with 
either two or four poles. Phe straight air-gap type of ventiletion 
has proved astonishingly effective in cooling the rotor in both the 
radial and parallel-s]ot types of rotors, and with cither type there 18 
usually no great difficulty in forcing through enough air to cool the 
rotor core in a fairly effective manner. The real difficulty with the 
air-gap method of ventilation is not so much in getting enough air 
through for cooling the rotor itself, but of providing the much larger 
quantity required for the stator. 

In the circumferential method of ventilation air is supplied to one 
or more points on the outside circumference of the staor. and is 
forced. circumferentially around through the air ducts to suitable 
outlets, also on the outside surface. Air-gap ventilation is usually 
combined with this circumferential method, partly to cool the rotor. 
A modification of the simple circumferential method of ventilation 
is to admit air to the back of the stator at two opposite sides of the 
machine, and deliver it at two outlets at intermediate points on tho 
surface. By this means the cross-section of the ventil ting path 1s 
doubled and the length is halved. Also, the interference of the 
radial ventilation with the circumferential will be less hurmful. A 
serious disadventage in the cireumferential ventilat.on in general 
is that the ventilating path is relatively long, especially where there 
is but one inlet and outlet, and therefore the cooling a:r at the outlet 
of the channel may be considerably hotter than at the i det. with 
consequent less effective cooling action. This means po nes of local 
higher temperature in the core, duc to the method of ven ition. In 
the radial type of ventilation the coolest air is applied ne .7 h> seat 
of the highest losses, namely, at the armature teeth—and imme- 
diately at the back of them, and the air, as it becomes heated, pesse3 
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fore normally less heat to dissipate. Therefore, the effect of the 
increased temperature of the cooling medium is offset by the lower 
Joss, and consequent less necessity for ventilation, in the part where 
the air is hottest. The radial system of cooling is, therefore. theo- 
retieally the most effective; but practicelly the difficulty is in 
applying it. due to the limited air passages available. Both the 
circumferential and the radial methods of cooling are subject to one 
serious defect. namely, most of the generated heat in the stator 
iron must be conducted across the laminations to the air ducts. This 
has led to the development of the axial system of ventilation, as 
distinguished from the radial and circumferential. In this method 
a large number of axial holes are provided in the stator core, which 
nii v extend uninterruptedly from one side of the core to the other, 
or they mey extend from each side to one or more large central redial 
channels which form the outlet. The usual numerous radia! ducts 
ere omitted, or muy be considered as combined in one central 
channel. Tne rotor cooling is accomplished by ar along the air- 
gep and through the rotor core to the large centra! duct, In this 
method of ventiletion, therefore, there is à combination of two types. 
nemely, the axial and the air-gap ; but there is not (he interference 
between the two that is sometimes found where the circumferential 
m thod is used. 

The study of the problem of temperature leads to certain very 
curious conditions which ère sometimes found in largo machines. 
At no load, for instance, with praeties!]v no copper loss present, and 
with high iron loss, there mòv be a very considerable flow of heat 
from the arm-ture teeth through the insuletion into the copper, 
end thence to the end windings and to the air. In this way the tem- 
perature of the armeture teeth at no load, and with normal voltage 
generated, niy be cons der2b!y reduced by conduction of the iron 
hat into the copper, witle the copper itself may show a very con- 
siderable temperature rise. When load is pleced upon such a 
machine sufficient to reise the temperature of the copper up to thot 
of the iron in the armature teeth, the latter is actually increased in 
temperature, due to the prevention of the heat conduction into the 
copper. In thiswav. therefore, the copper may apparently he vt the iron, 
although there is no direct tlow of heat fromthe copper to the iron, but 
the reverse flow is prevented. Tne heat from the srmsture teeth 
en be dissipsted along severe] paths. It can tlow lengihwise of the 
laminations to the end of the tooth and into the air-gap, where the 
ventilation is usually fairly good, but the tooth surface exposed is rela- 
tively small. In the second place, it ean flow back along the lamina- 
tions to the armature core, where it can spread out through a path of 
much greater cross-section and be conducted partly to the back part 


-of the laminations and partly transversely to the ventilating ducts. 


A third path from the armature teeth is across the laminations of 
the teeth to the neighbouring ventilating ducts. This latter path, 
however, must necessarily be relatively poor in conductivity per unit 
section of path. compared with the others; but. offsetting this, it is 
frequently of much greater cross-section and of relatively smal 
length. In passing from plate to plate the heat must pass through 
the insulating varnish, or other material used, which is of relatively 
high heat resistence compared. with the iron itself. Nevertheless, 
in machines with radial ventilation a very considerable portion of 
the heat due to the tooth loss is carried transversely through the 
plates to the air in the ventilating ducts, simply because that is the 
path of lowest total heat resistance, everything considered. In 
many cases the temperature in the core back of the teeth may be as 
high as that of the teeth themselves. so thet the only How possible 
is across the laminations to the air ducts, or lengthwise to the tip 
of the teeth in the air-gip. "Therefore, the question whether the 
ermature teeth may be hotter than the armature core, or whether 
the How of heat is from the teeth to the core, or from the core to the 
teeth, is a very involved one ; and yet upon this question depends, 
toa great extent, the temperature rise in the buricd armature copper. 
If the armature core is normally hotter than the teeth, and a con- 
siderable amount of heat in the teeth is carried away by the buried 


copper at no load, then it may happen that when carrying heavy load 


the heat in the teeth will rise very considerably above the no-load 
condition, and it may actually so “ bank up " that there is still 
more or less flow from the iron to the copper. even with load. With 
such a condition, therefore, the outside of the insulation may reach 
a higher temperature than the inside, while in those cases where 
the temperature of the copper rises above that of the iron of the 
armature teeth, the inside of the insulation will be hotter. There- 
fore, the temperature to which the insulation is liable to be sub- 
jected appears to be largely a problem for the designer to determine 
from his calculations, based upon accumulated data and experience. 
Tnis is especially the case with very wide armature cores and large 
heavily-inaulated armature coils such as found in large capacity 
h'gh-speed turbo-generators. In such machines experience has 
shown that various temperature conditions may be found, depending 
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upon the location and relative values of the losses in the different 
parts and the means for conducting away the heat. Tests heve 
shown that in some cases the arm ¿ture iron at the centre of the core 
is considerably warmer thin the armature copper, while in other 
cases the opposite is found to be true, 

Due to the fact that the ultimate temperature reached in such 
machines not infrequently exceeds the sefe limits for insulation of 
the fibrous or cellulose type. such insulatrons will show deterioration 
eventually in their insulating quelities and their durability. In 
consequence, with the advent of the larger machines, it became 
necessary to return to the use of mice for insulating purposes on the 
buried part of the coil. This type of insulation in the form of mica 
Wrappers had been used extensively on some? of the earlier large 
capacity slow-speed generators, but it had not been adopted oa large 
turbo-generators, due principslly to tho difficult v in applying th» 
verv long wrappers for the straight part of the coil... However, when 
the gradual deterioration of the fibrous type of insulation was noted 
in large turb generators, the mica wrapper type of insulation was 
again taken up. and, after considerable experiment, was applied 
successfully for the outside insulation on the straight parts of tho 
coils. ‘This use of mica overcame the deterioration in the insulating 
qu» ies of the outside insulstion ; but for à while it was considered 
that a fibrous type of insulation wes still effective between turns in 
those coils where there were two or more turns in series per coi. 
Many improvements hove been made in recent times in tho 2 pplica- 
tion of this mica insulation. One of these is the Hacfely process, 
developed in Europe. but now boing used extensively in the United 
States. By tlis process the mica wrappers are so tightly rolled on the 
coil that practically a solid mass of insulation, of minimum thickness 
and greatest heat conductivity. is obtained. By means of the mie 
insulation the temperature difficulties in general have been entirely 
overcome, and a durable and non-deteriorating construction, from 
an insulation standpoint, hes been obtained with the temperatures 
whieh appear to be more or less inherent in the large high-speed 
turbo-generators 

The second trouble, namely, that due to static discharges between 
the armature copper and the iron. wes also encountered to a certain 
extent on some of the earlier mtchines. It was found that these 
discharges were apparently " eating ` holes, or even grooves, through 
the outside insulation of the armature coils. During the course of 
the investigations it was noted that where mica wrappers were used 
with an outside lever of tape the “eating away " extended only 
through the outside wrapping in as far as the mica, and that no 
apparent effect at the mica was visible. Even when examined with 
a very powerful mieroscope no evidence of any puncture of the mica 
was found in any case. These investigations naturally led to the 
conclusion that the most suitable remedy for the trouble was the 
use of mica insulation, which was also a remedy for the temperature 
conditions. ‘This is one of the rere eases in large turbo-generators 
where two desirable conditions do not eontliet with each other, The 
mica insulations on the buried part of the coil have now been very 
generally adopted in this country on high-voltage machines, whether 
of the turbine-driven or any other type. The use of mica, or mica 
and asbestos, on turbo rotors has been very generally adopted in 
the United States at the present time, and it may be said that, 
within the writer's experience, no case of destruction of one of these 

indings through heating has coms to his notice, although a great 
number of them hyve been in service for a relatively long time. In 
many of the older machines with fish-paper insulation in the rotors 
the conditions of ventilation and the normal ratings of the machines 
were such that the maximum temperatures in the rotor windings 
were relatively much less than in present practico. [t miv, therefore, 
be said that the use of mica in the rotor has been largely due to the 
introduction of the larger capacities and higher speeds. 

The total iron and copper losses in a large high-speed turbo- 
alternator are, in general, no higher than in a corresponding capacity 
low-speed machine. As far as the iron losses are concerned, no 
further comment need be made than that the magnetic flux-densities 
in general are somewhat lower then in lower speed machines of same 
frequency, and therefore the losses per unit volume of material are 
no larger. The total armature copper losses in turbo-alternatora 
a3 a rule are considerably smaller than in corresponding capacity 
machines of the moderate or low-speed types. This is due parily 
to the use of a sm ler total number of conductors and partly to a 
lower current-density in the armature conductors. 

Much effort has heen expended in eliminating or reducing the eddy 
current losses in the buried copper of large tarbo-generators, as well 
as in other types of large capacity alternators. These eddy eurrents 
are due to two sources—namely, the alternating magnetic flux 


' across the slots, due to the armature ampere-turns per slot, and, 


secondly, the magnetic fringing from the rotor pole face into the open 
armature slots. In some instances tests have indicated that the local 
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E.M.F.s set up in the armature conductors by the tlux through the 


slot opening is very considerably greater than those due to the flux 
across the slot. Obviously, with partially closed slots, this fringing 
into the top of the slot should be practically absent. The simplest 
remedy for the eddy currents set up by these local E. M.F.s is to 
subdivide the conductors into à number of wires or conductors in 
perallel so arranged or connected that the local E.M. F.s oppose and. 
to a great extent. belence each other. Tiis opposition may be 
obtained by special arrangement of the conductors in each individual 
slot. or parallel conductors in the two halves of à complete coil may 
be connected in opposition to each other, Some of these 2rrenge- 
ments do not completely balosnee the opposing E M.E.s, but they 
include the resistance of the complete eoil in the eddy-current circuit, 
so that the eddy losses are not only very materially redueed, but they 
are distributed over the entire coil, including the end windings, which 
condition, in itself, represents a very materiel improvement. 

It has been known for many vears to designers thet alternating- 
current generators can give, at the instent of short-cireuit, à much 
greater current than thet which they will give on continued short- 
circuit. The first emphatie evidence of this. in the writers ex- 
perience, was in connection with the first Niagara generators in 1894. 
Upon short-cireuiting one of these machines at full speed 2nd normal 
voltage, the results indicated a current rush so great thet it was 
apparent that it was limited only by the armature self-induction, and 
not by the so-called svnehronous reactance. Later, after being put 
into actual commercial service, it was found necessary to brace the 
end windings on these machines. However, at thet time, no suitable 
instrument, such as the oscillograph, was available for determining 
the conditions on short-circuit, and the phenomena did not permit 
of much experimental investigation. 

Similar evidence wes found from time to time, as in the first 
Manhattan Elevated engine-type generators, Which bent their end 
windings out of shape on a dead short-eireuit. But the real pos- 
sibilities for trouble in this matter did not develop until the large 
capacity turbo-generators came into use. In these machines the 
armature ampere-turns per pole are so high, compared with moderate 
speed alternators, that the stresses due to the stray magnetic fields 
on short-circuit are much greater than the naturel rigidity of the 
end windings will withstand. The menufecturer of such epperatus, 
without data of any quentitative value at hand. did not fully recog- 
nise the real weakness in the end windings until disester overtook 
them. Even then it was 2 long and difficult undertaking to over- 
come the trouble. MI kinds of designs of end supports and various 
arrangements of end windings were tried, with more or less success. 
But each new step in the increase in capacity opened up the problem 
agein. [t was soon noted that those armature windings which were 
made up of cable or small wires suffered most on short-cireuit, and 
for à while there was a tendency on the part of some manufoeturers 
to use heavy, solid conductors to give rigidity in the end windings. 
This was effective within certain limits, but was very expensive from 
the design standpoint, as on account of eddy currents in the buried 
copper it was necessary to work at a very low current-density, which 
was not economical in winding space. In the United States the types 
of armature windings finally narrowed down to the open-slot. con- 
struction, usually with an upper and lower coil per slot, with the end 
winding arranged in two layers, similar to direct-current armature 
windings, or the common induction motor primary windings. This 
turbo end winding was extended at various angles to the axis 
of the machine from almost parallel up to 90 deg. Tho prin- 
cipal survivor of these types is one which extends at some angle 
between 30 deg. and 60 deg. to the axis. There are several reasons 
for this: First, it allows a very substantial bracing to be applied to 
the end windings; second, the stray fields around the end windings 
do not, to any extent, cut the adjacent solid parts, such as the end 
housings, stator and end plates, &e. An angular position of ap- 
proximately 45 deg. seems to be a good compromise on these points. 

In order to limit the momentary short-circuit current the armature 
reactance is now usually made as large as the condition of the design 
will permit. This naturally means high ampere-turns per pole, 
which in turn means high synchronous reactance and consequently 
poor inherent regulation of the machine, especially on inductive loads. 
This can be illustrated by the following example : Assume a 5,000 kw. 
unit of an earlier design, which can give 25 times full-load current 
on momentary short-circuit. By certain improvements in the design 
of the armature coils, such as the use of deeper slots, better sub- 
division of the copper to eliminate eddy currents, improved ventila- 
tion and conduction of heat, &c., the capacity of the machine is 
assumed to be increased to 10,000 k.v.a., the number of armature-turns 
remaining the same as before. It is evident that when short-circuited 
the revised machine will give the same total current as on the former 
rating, which, however, is only 124 times the rated current on the new 
capacity basis. Obviously, the end-winding stre:ses are no greater 


than before, although the nominal capecity has been doubled, and 
if it were possible to satisfactorily brace the end windings with the 
former rating the same bracing should be effective on the new rating. 
This illustrates roughly what is taking place in later designs, although 
the steps in the change may not be just those mentioned. Agin, 
in the ebove exemple. it is obvious thet, with the new reting, the 
inherent regulation at full load is the seme es at 100 per cent. over- 
load on the old rating, whieh means thet it is relatively poor. Another 
way to express this is that the old rating might give 24 times full-load 
current on steady short-circuit, while the new rating gives 1! times, 
This condition of poorer regulation is inherent in the newer practice, 
but is 2pperently aceeptab!e to the users of such apparatus for a 
variety of re2sons which do not come within the province of this 
Paper. 


CORRESPONDENCE. 


CONCERNING THE NEUTRAL COMMUTATION ZONE. 
TO THE EDITOR OF THE ELECTRICIAN, 


Nm: Mr. Latour in his reply, Tug BLECTRICIAN, April 25, 
1912. p. 105, evades the points in question. 

The first point in question is the experimental testing of the 
theory. in particular of his theory, Ifa theory cannot be con- 
firmed by experiments, it is no theory at all in the sense we 
must attach to that word in electrotechnics. And for such a 
confirmation we want to know some experimental result. which 
is to be expected according to the theory, Mr. Latour savs 
that the field must have “a certain positive value under the 
commutation pole," and that it is " not so great as some 
authors have made it out to be.” As Mr. Latour knows that 
the field is “ not so great," he must know how great it is, or 
at least within what definite. Limits it is. I therefore invite 
him to state what positive value and which authors he means. 

The experiments which I propose for testing the various 
commutation theories have been explained by me in THE 
ELECTRICIAN, February 28, 1913. p. 977. As far as Tam con- 
cerned, Mr. Latour has all data to state what results are to be 
expected according to his theory. In that respect there is no 
further communication to be awaited from me, except in dis- 
cussing this subject. I repeat here once more that the experi- 
ments consist In determining the E.M.F.s in two exploring 
coils, one in the middle of the armature slot, the other fixed to 
the armature outside the slot, so that 1t revolves close to the 
commutation-pole face. Arnold has clearly expressed his 
opinion on the results to be expected from such experiments 
when commutation is perfect. He stated (^ E.u.M.," Vienna, 
1911, p. 996) that at the moment when the exploring coil in 
the middle of the slot has zero E.M.F., the other corresponding 
exploring coil, revolving in close proximity to the commuta- 
tion-pole face, will have an E. M.F. indicating a quite definite 
positive. field. By that field is meant the magnetic induction 
calculated according to Hopkinson’s method from the ampere- 
turns which the commutation poles have in excess above all 
counteracting armature ampere-turns. Now, if we leave out 
of account some differences which may, perhaps, exist in the 
details of the caleulations, and by which the final results may 
differ a few per cent., the results mentioned are the same as 
those to be expected according to the Latour theory. For 
according to the Latour theory ^ the field under the commu- 
tation pole must have a certain positive value,” which, of 
course, is calculable by Hopkinson’s method. Moreover, 1n 
several of Latour's Papers the commutation-pole ampere-turns 
are deduced from the maznetic field under the commutation- 
pole face, in accordance with Hopkinson's method. From all 
that I infer that according to the Latour theory the E.M.F. in 
the exploring coil, which revolves under the commutation-pole 
face, will indicate the magnetic commutation field as calcu- 
lated from the excess of ampere-turns on the commutation 
poles, as mentioned above. And the other exploring coil within 
the slot, or according to Latour “ on the magnetic periphery, 
will “ move in an average resulting field equal to zero." — ' 

With respect to Girault’s condition, R,T/L2 1, Mr. Latour 
also evades the point under discussion. For the fact that he 
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ublished something with regard to the small fluctuations. of 
the current’ in a continuous-current dynamo (which were 
known long before) has nothing at all to do with this actual 
question. This main point 1s that in the mathematical treat- 
ment of the commutation those fluctuations hare not been taken 
snto account, either by Girault or by Latour or in the other Papers 
referred to. Or, in other words, the present discussion is con- 
cerned with the zncorrectness of the premises. the fundamental 
assumptions employed in deducing the formula. To recognise 
that error in the foundation of the formule is indeed rather 
dificult, because we have here not to do with clearly stated 
premises, but with a tacitly introduced assumption. That 
assumption—namely, that the current in a continuous-current 
dynamo is absolutely steady—may be allowable in manv cases 
as a simplification which is approximately true in practice, 
but in this case regarding a limiting value it is certainly mathe- 
matically false. The study of the mathematics dealing with 
limiting values shows that apparently permissible limitations 
introduced as premises may lead to quite erroneous results. 
And I have proved, " E.T.Z.,” 1906, p. 1127, and in my 
pamphlet “ Kommutierung, Kompensierung und Wendepole," 
(The Hague, 1908.) pp. 6-21 (out of print, but to be had in scien- 
tific libraries), that for the case under consideration the cal- 
culated tension is always finite when the fluctuations of the 
current, resulting from the essential changes occurring during 
commutation, are taken into account. | 

My conclusion remains as previously stated : Even when the 
question is considered merely from the mathematical point of 
view, leaving out of account all practical circumstances which 
limit the tension, there still exists no condition for infinite 
tension in the dynamo. All such pretended conditions. as that 
of Girault and others mentioned by Latour. show nothing 
essential in the dynamo, but are mere mathematical errors. 
derived from premises which are mathematically false—Tam, &c., 

Scheveningen, Holland, Mav 13. C. L. R. E. Mences. 
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COUPLED WIRELESS TELEGRAPH TRANSMITTERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: There appears to be a rather prevalent assumption 
that the reaction of the antenna oscillations on the oscillations 
in the high-frequency exciting circuit of a coupled wireless 
telegraph transmitter can be eliminated by a mechanical means 
of closing and opening the discharging electrodes of the exciting 
circuit. To my mind this assumption calls for a clearer proof 
than has vet been given. Though there mav be an advantage 
gained by preventing the return of energy from the antenna to 
the exciting circuit. it is more difficult to see how the claim that 
wave purity, or singleness of wave, is attained thereby can be 
substantiated. | 

The mathematical theorv of coupled circuits indicates the 
existence of at least two periodicities in each cireuit during 
the whole time over which the circuits are coupled. (When 
the primary spark is extinguished the circuits are. of course, 
no longer coupled.) In the oscillation of the antenna the 
effect manifests itself as a progressive change of phase, at a 
rate determined bv the degree of coupling. together with a 
corresponding rise or fall of amplitude. It may. in fact, be 
taken that whenever there is a rise or fall of amplitude tlie wave 
suffers a departure from a simple harmonic motion. and 
becomes corresponding! y impure. 

If the foregoing is a correct view it would indicate that in 
a mechanically quenched-spark svstem there are at least three 
wave frequencies; two which correspond to the time during 
Which the oscillating circuits are coupled. and the third to the 


time during which the oscillations persist in the antenna only. 


I think. therefore, that if any proof to the contrarv is available 
it would not fail to be of general interest. l 

In practice it should be possible to give predominance to 
the wave corresponding with the free antenna oscillations by 
80 far reducing the damping of the antenna as to render it a 
comparatively persistent oscillator. In the usual tvpe of 
commercial station it is bv no means clear that this can be 


done without serious detriment to its working range. bv reason 
of the considerable reduction entailed in the radiation rate or 


radiation coefficient of the antenna. | 
I suggest that the third wave, situated (as it would normally 


be) between the two coupled circuit waves, might make the 


latter difficult of detection with ordinary wave meters, and 
that this may explain the assumption in regard to singleness 


of wave.—] am, &c., 
London, Mav 17. J. E. TAYLOR. 


THE HYSTERESIS LOOP AND INDEX. 
TO THE EDITOR OF THE ELECTRICIAN. 


NSIR: DL am very much interested in Prof. Thornton's article 
in vour last issue on the subject of hysteresis, more especially 
in iron. I like the simplicity of Prof. Thornton's explanation 
of the cause of the hvsteretic index varving from 1-5 to 2.. I 
should like to ask, however. what is supposed to happen to 
the molecular magnets when the index 1s over 2. 

From 100 down to 1 B, the hvsteres:s loss expressed 
as ampere-turns, I find plots out as a nearly straight line, 
reaching zero at about 3 or 4 B. The hysteretic index 
throughout this range varies, therefore, from a little over 2 
up to apparentlv infinitv. More refined methods of testing 
might show that an index of infinity is never actually reached. 

I should be verv much obliged if Prof. Thornton would 
consider the case of an hysteretic index of. sav. 10. which 
undoubtedly is attained, and would explain the behaviour 
of the molecular magnets under these conditions. Tam afraid, 
however. that I am asking for rather too much.—I am. &e., 

Westminster. Mav 13. LaxcELor W. Wird. 


A FERRIC-CHLORIDE ELEMENT. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Being in need of a primary cell which would go one 
better than the ordinary well-known forms. I made a somewhat 
prolonged search. ultimately arriving at the combination which 
I am about to describe, and which has proved most satisfactory 
and dependable in my hands for bench use and general experi- 
mental work. 

I am well aware that ferrie chloride has been used in cells 
before as a depolariser, and I have tried such cells. but have 
found all quite unsatisfactory in the working, owing to an 
unsuitable excitant being used in conjunction with it. 

The cell I have adopted is a zine-carbon one. with ferric 
chloride round the carbon and a saturated solution of sodium 
hvposulphite (for the excitant) round the zinc. The com- 
bination gives 1J volts, and as the resistance of the solutions is 
low a considerable current is available. For example. four 
quart cells gave 2 amperes at 6 volts for 113 hours. after which 
the voltage began to fall. The current is constant so long as 
the ferric-chloride solution is kept saturated. This is easily 
effected by having lumps of the iron salt in the porous part, 
which. of course, readily dissolve. | 

The carbon electrode I make up of a number of short carbon 
plates so as to form a grid, the top ends of which support lumps 
of ferrie chloride. If the latter is placed at the bottom of the 
pot the strength of the solution is not maintained so effec- 
tively. The zinc need not be amalgamated : in fact, it is 
better left plam. The liquids do not readily diffuse. but when 
in course of time the iron reaches the zinc, a black scum forms. 
which is, however. readily removed bv a rinse under the tap. 
But with amalgamated zine a hard black crust is deposited on 
the zine which is difficult to remove. The cell in working 
is quite inodorous. á 

I have tried many solutions for the zinc. including zinc 
sulphate. but none are so suitable for prolonged use as the 
hvposulphite of soda. I have used this battery for many 
months past. and I find it much superior to anv of the ordinary 
forms for experimental work. Possibly, therefore, others may 
like to know of it. —I am. &c.. 

Wanstead, Mav 11. A. J. PAINE. 
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TEES-SIDE POWER SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The editorial comm ‘nts on my letter published in your 
issue of the 16th appear to be based on imperfect information. 
If the Cleveland Company is obtaining power as you say from 
the Waste Heat Company at lower rates than it can itself 
generate how is it that the profits of the Cleveland & Durham 
Electric Power Co. in its latest issued accounts are not half 
the amount estimated in the prospectus, ostensibly by the 
Cleveland Company's own generating plant? The waste-heat 
experiment was not mentioned in the prospectus, and was 
apparently an afterthought adopted without the shareholders' 
sanction, and not justified by the adverse results. 

After six years not a penny dividend has been paid or is in 
sight on the ordinary shares while £58,000 preference dividend 
remains unpaid. These results, together with the cancellation 
of £300,000 share capital in 1910, and a market depreciation in 
value of a further £300,000 on the present share capital, do not 
bear out your favourable opinion. The share market does not 
seem to think that the shareholdere will soon receive a good 
return. 

As a shareholder I had abounding faith in the Cleveland 
Company when it was formed in 1906, but I have entirely lost 
confidence in the figures and the statements presented bv the 
directors from year to year. They never give the vital statis- 
tics that other electrical supply companies, give, and their 
figures, in the absence of an audit of the business as a whole, are 
entirely unreliable. I can understand a company having to sell 
at unremunerative prices for a time, but I cannot conceive it 
to be necessary that good engineering or sound commercial 
practice should require that a business should in effect be made 
to sell to itself its own plant at an enormous paper profit by 
adding a paper value to the plant having no existence in fact, 
which has undoubtedly been done. 

The absence of the prospectus profits from the sale of current, 
the introduction of paper profits to an undisclosed extent, the 
inefficient scheme of audit, the sacrifice of the shareholders’ in- 
terests in the waste-heat experiment and the censure of the 
system of business by the Board of Trade indicate a most un- 
sound state of affairs requiring in the interests of all concerned 
that independent and impartial investigation should be made 
with a view to putting the business on a sound basis.—I am, &c., 

Ovingham-on-T yne, May 17. A. GEMMELL. 


SOME INCORRECT METHODS OF TESTING MULTIGAP 
LIGHTNING ARRESTERS.* 


BY E. E. F. CREIGHTON. 


Summary.—This article relates some tests that have been inappro- 
priately applied to multi-gap arrestere, and explains wherein they are 
wrong. ————— | 

From time to time lighting arresters are subjected to tests which 
result in the condemnation of the unit. Some of the tests applied to 
arresters to determine their value have about the same relative effi- 
ciency as might be expected from employing direct current for testing 
an alternating-current motor. In engineering literature on all sub- 
jests the instructions are of the nature of advising what to do, and 
there is very little information on the other side, t.e., what not to do. 
This arises partially from the fact that no one can foretell the previous 
experience of the man who will test the electrical device, and what 
view-points he will take. In consequence, if one were to undertake 
to write up a complete set of instructions of what not to do, he might 
have to include all sorts of absurd instructions covering operations 
which no one would ever think of doing. It would seem of interest, 
however, to review some of the tests that have actually been applied 
to lighting arresters and to show why they are not applicable. 

The compression chamber lightning arrester, which has recently 
been put on the market, has been subjected to a number of different 
kinds of tests with the object of determining its efficiency before adopt- 
ing it. One of these tests was as follows: An arrester designed for 
2,300 volts was connected to a large generator and step-up transformer 
and the potential gradually increased until it reached 6.600 volts. 
At this potential the arrester failed, causing the circuit-breaker to 
open, and from this test the arrester was condemned as being useless. 


* Abstract of an article ii; the “ General Electric Review." (U.S.A.) 


* 


The question might be pertinently asked : Why does this not show 
the weakness of the arrester? What the test does show is that a 
lightning arrester, having applied to it a generator potential sufficient 
to spark over its gaps, will absorb enough energy to destroy itself. 
In this case the arrester is operating, not as a lightning arrester, but 
as a rheostat. In practice, the generator potential on this arrester 
would never be 6,600 volts, and the arrester would never be called 
on to carry continuously the current resulting from an appli- 
cation of such a potential. The application of 6,600 volts potential 
is perfectly justifiable, and determines one of the characteristics of 
the arrester that must be known, viz., its spark potential at 60 cycles. 
However, when such a spark potential is determined some means 
must be used either to limit the current or to limit its vime of appli- 
cation. One way of doing this would be to use a fuse made up of 
resistance wire about 3 mils. in diameter, and another way would be 
to use a transformer of small capacity, in circuit with which is & 
delicately set, quick-acting circuit-breaker. The determination of 
the spark potential of the lightning arrester can then be made without 
damaging it in test. The spark potential is only one characteristic 
of several important ones. Resistance in series with the arrester 
must be of such a nature as to give a large current discharge when a 
lighting discharge takes place over the arrester. From one stand- 
point, the less the resistance in the arrester the better is the arrester 
for discharging lightning. From the standpoint of the foregoing test, 
however, the less resistance there is in the arrester the more quickly 
and violently will it be destroyed by the test ; therefore, such a false 
test as described above would show the best arrester to the greatest 
disadvantage. Under this test à very poor arrester, having high 
resistance, would appear to be an exceedingly good arrester. 


Another case of erroneous test arose from using a transformer of too 
small capacity. Although the test was actually made by several 
people independently, it might be considered in the light of a deve- 
lopment of the suggestions made in the foregoing test. It was 
suggested above that in order to determine the spark potential of the 
arrester a limited capacity of transformer or a limited discharge 
should be used, so as not to damage the arrester Several testa of 
spark potential have been made in which a potential transformer was 
used, the potential being measured by a voltmeter on the low-voltage 
side of the transformer and the high-voltage leads being connected 
directly to the compression chamber lightning arrester. Since the 
arrester is entirely enclosed in a porcelain tube, it was impossible to 
determine when a discharge over the gaps took place. The spark 
potential of the arrester was about 7,000 volts. The potential by 
conversion figured out 15,000 volts and nothing apparently took 
place in the arrester. The question arises: What was wrong with 
thistest ? What actually took place was that at 7,000 volts (approxi- 
mately) the gaps of the arrester were bridged by a spark and the 
potential of the transformer was thrown directly on to the resistance 


rod. The current from a transformer of only 200 watts’ capacity. 


is too small to injure the resistance rod; yet the current in the high- 
voltage coil of the transformer was sufficient to drop its potential, 
due to its regulation. The resistance of such a small transformer is 
necessarily high, and therefore the ohmic drop through this resistance 
would be considerable as compared to the ohmic drop through the 
resistance of the lightning arrester. In fact, the resistance of the 
lightning arrester is negligible as compared to the resistance of the 
high-tension coil. Therefore, since the arrester sparked over, it 
short-circuited the transformer for all the peaks of potential which 
rose above 7,000 volts, this being the spark potential of the arrester. 
On the low-voltage side of the testing transformer no indication was 
given on the voltmeter of the conditions of short-circuit on the bigh 


potential side, and the potential was therefore greatly increased. On | 


the false assumption that the ratio of potentials was the same as the 
ratio of the number of turns in the primary and secondary of the 
transformer, the result was an apparent 15,000 volts on the lightning 
arrester. The actual potential ón the arrester was, however, never 
greater than the spark potential, which was approximately 7,000 
volts. How can the foregoing test be made to give correct results ? 
There are two ways that are immediately applicable: First, if a small 
ammeter is placed in series with the primary of the transformer it will 
indicate the excitation current only, up to the potential that will 
cause a spark over the arrester. When the arrester sparks, however, 
there will be a sudden increase in current due to the short-circuit 
on the high-tension side. The potential applied to the low-voltage 
coil at the instant at which the current increases will give, when multi- 
plied by the ratio of transformation, the spark potential of tbe arrester. 
Second, if a step-down transformer is used on the high-tension side 
it will give the actual potential applied to the lightning arrester, 48 
this transformer will not be affected by the short-circuit current of 
the step-up transformer. 


Another. test of a lightning arrester which gave false results was 
conducted as follows: Instead of measuring the spark potential 
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by the ratio of transformation of the step-up transformer or that of 
the step-down transformer, it was measured by a gap in parallel with 
the lightning arrester. Measuring potentials by means of a needle- 
gap across the lines is a method that has been thoroughly stan- 
dardised, vet it does not apply to the measurement of potentials 
applied to multi-gap arresters, The reason for this will be explained 
later, after describing the test. The arrester in. question was de- 
signed for a 4.000- volt circuit, and when tested by means of 2 necdle- 
gap in parallel the spark potential. 2s taken from the A.I. E. E. curve 
was 18,000 volts. It is evident that if the lightning arrester had such 
a spark potential it would give à very poor protection to the trans- 
former. The arrester was returned to the laboratory and tested out, 
where it was found that the spark potential was actually 11,000 volts. 
By putting a needle-gap in parallel, however, and interpreting the 
result by the A.T E. E. curve, the potential obtained in the original 
test bv the user was checked. Here, then. is a lightning arrester 
which has an aetual spark potential of 11.000 volts, and by a standard 
method of measurement has an indicated spark potential of 18.000 
volts. To the experimenter, this condition is puzzling. and if he has 
confidence in the applicability of the standard method it makes a 
discouraging outlook for the arrester. 

The fact of the matter is that the standard method is not applicable 
to the measurement of the spark potentials of multigap lightning 
arresters. Evervone who has noticed multigap arresters installed 


on high-potential circuits has seen the activity of the end gaps in all 


the phases ; sometimes as many as half-a-dozen gaps will be sparking 
continuously, This same effect takes place on all multigap arresters 
previous to the final spark that takes place over all the gaps simul- 
taneously. These little end-gap sparks set up very. high-frequency 
oscillations, the frequeney being of the order of a billion eveles per 
second. The high-frequency is carried over the conductors to the 
needle point and there produces à brush discharge, which is equiva- 
lent to covering a fraction of the gap length bv a conductor. — 'l'here- 
fore at the same applied potential it is necessary toopen up the needle- 
gap. Ifthe necdle-gap method of measuring potential is to be used, 
it is necessary to avoid the effeet of the brush discharge at the gap. 
It is well known that a gap with spherical electrodes having a dia- 
meter of the same order as the gap length will not brush discharge 
previous to the passage of the spark. In. the application of the 
sphere-gap it is of course necessary to calibrate it in terms of the ratio 
of transformation and voltmeter reading. 


PARLIAMENTARY INTELLIGENCE. 


E eee 
THE MARCONI AGREEMENT COMMITTEE. 
(Concluded from pp. 230-232.) 


Continuing his statement before the Select. Committee of the House 
of Commons on the Marconi Agreement on May 7. 
Mr. MaRCONI proceeded to refer to the question as to what welght was 


to be attached to opinions hitherto given as to the amount of power re- 


quired for trans-Atlantic communication, he might refer to a lecture 
delivered by Mr. Valdemar Poulsen, in London, in November, 1906, when 
Mr. Poulsen stated that trans-Atlantic communication should be readily 
obtained by utilising a power of some 10 kw. If Mr. Poulsen referred to an 
occasional communication he was correct, for he (Mr. Marconi) had already 
at that time used less than 10 kw. ; but if he was referring to constant 
communication, as it would appear he must have been, he must have 
altered his mind since, as witness understood that Mr. Gandil now pro- 
posed to use 150 kw. or 200 kw. for a distance of 2.000 miles, and witness 
agreed that he would require all this power, or more, if he were able to 
construct an arc of such a power, and would construct and discover the 
means of effectively utilising that power. Witness had made diligent 
enquiry, but had failed to learn of an arc which has ever yet been con- 
structed to effectively utilise more than 40 kw. In common with Dr. 
Poulsen and others, he had started with the idea that long-distance work 
could be conducted with small power, and it was only after vears of hard 
active work, without intermission, and continuous experiment that he 
claimed to have proved incontestably that for an efficient commercial 
wireless telegraph service over long distances, to meet the varying con- 
ditions of every day in the year, high power was an absolute essential. 
It had been stated that the Poulsen system between San Francisco and 
Honolulu sent a meessage by day between those places using only 40 kw., 
and that the Marconi system would require much more power for a 
similar distance, Nobody had any exact knowledge of what was now being 
dene by the Poulsen Company for communicating with San Francisco 
and Honolulu. Poldhu had occasionally sent messages by day with 
less than 40 kw. to Glace Bav. He was prepared to show and prove to 
any member of the Committee the transmission of messages across the 
Atlantic from Clifden to Glace Bay on any average day utilising not more 
than 20 kw. of clectrical energv, and on a specially favourable day it 
would probably use much less. He had worked with stations belonging 
to the Italian Government during the Turkish War, situated in ‘Tripoli 
and in Italy, which communicated over 300 miles, by day as well as by 


night, with a power of 5 kw. It was quite erroneous to suppose that the 
possibility of the application of continuous waves was in any way ignored 
by the Marconi Company, which at present possessed. two methods, 
patented by himself, of producing and utilising continuous waves, the 
first based on the employment of a discovery for producing andam ped 
oscillations, in which dises revolving at a high rate of speed are cem- 
ploved ; the second was used on a high-frequency alternator. The first 
method had been published and discussed in many technical Papers and 
books. and Prof. J. A. Fleming, in hiv lecture before the Roval [nstitution 
in 1897. had dealt with his (Mr. Marconi s) work in this direction. The 
experts who had given evidence before the Committee must either have 
forgotten all about these developments or have been in ignorance of them, 
for no mention had been made of them. Yet his was the only system of 
continuous waves successfully demoustrated to the Advisory Committee 
over a distance of 2,000 miles, as indicated in para; 26 of the Advisory 
Committees report. in regard to. the alternator method of creating 
continuous waves, whilst experimental work had been done, no evidence 
had been given to show that regular communication was taking place 
by this means between any distance of the order of even 1,000 miles. 
The difficulties of regular high-frequency alternator work were very 
great, the variations of speed being due to variations of load destroving 
the advantage which one could otherwise gain in wave tuning by means 
of the continuous waves radiated ; and even if we granted that a high- 
frequency alternator method for the direct production of the oscillations 
in the sending antenn;ie may. be an ideal system of radio-telegraphie 
sending, nevertheless there was no proof that the practical difticulties 
of construction and use have vet been overeome, and no proof that these 
difficulties mav not vet take vears to surmount ; whilst in the meantime 
the practically operative spark system and combined spark and dise 
system are conducting nearly the whole of the radio-telegraphic work 
in the world. No evidence had come before the Committee that anv high- 
frequency alfernator;or so-called continuous-wave system, had ever vet 
worked for 24 successive hours, and he had never vet heard of any high- 
frequeney machine which had done 24 hours! consecutive work. He 
was aware of Mr. Beach Thompson's evidence that he had worked 
between San Francisco and El Paso, a distance which he (Mr. Marconi) 
said was only 863 nautical miles ; but he had evidence that this state- 
ment was inaccurate. He might sav that it had been the experience of 
his company’s engineers that the normal prevailing conditions of the 
Pacitie Ocean were far more favourable to wireless messages than most 
other parts of the world. An example was the ss. " Cleveland," with 
a Ji kw. station, for which the Marconi Company guaranteed a range 
in the daytime of 200 miles only, when in the Pacitie on Jan. 20, 1912, 
at Jl a.m., communicated with the United States transport “ Sheridan,” 
over 610 miles. At 12:50 p.m. she communicated with the “ Persia," 
notwithstanding strong atmospheric disturbances, 630 miles ; on dan. 21. 
at 7:30 a.m., she communicated with Honolulu. £002 miles ; on Jan. 29, 
at 7:25. a.m. she communicated with the Marconistation at Nan Francisco, 
1,039 miles; and on Jan. 30, at 9:30 a.in., she exchanged messages with 
Triangle Island, 1.200 miles. On the very day that the Federal Company 
was successful in. transmitting the British Consul's message from Nan 
Francisco to Honolulu (which. had been mentioned before the Com- 
mittee), Mr. Marconi said he had evidence that the conditions were par- 
ticularly favourable, for the Marconi station in San Francisco received 
a message from the ss. “ Wilhelmina " in the daytime, 615 miles distant, 
the ship having but a small transmitting apparatus. 

With regard to automatic working. this was not directly connected 
with wireless telegraphy, but was a mechanical device applied to wireless. 
It was not new, as the Committee had been led to suppose. It was first 
used by witness in his trans- Atlantic service, and was mentioned bv Dr. 
Erskine Murray in his book on Wireless Telegraphy, third edition, pub- 
lished in 1911. The system had not been generally employed in their 
trans-Atlantic work as the pressure of traffic had not hitherto demanded it, 
but they had had the automatic system of transmission at, work for 
several years at the Cape Cod station, and were prepared, when presspre 
demanded, to both transmit and receive across the Atlantic omelie. 

There was one further point to which he wished to call attention. 
Given that the Poulsen system was purely continuous and was selected 
for the Imperial stations, every one of His Majesty's vessels would require 
some modification of its wireless plant in order to be able to receive 
messages from the long-distance stations. The Admiralty might be able 
to carry this out, but, from astrategical point of view, it appeared to him 
(Mr. Marconi) to be very important that these long-distance stations 
should also be able to communicate in times of stress with the British 
mercantile marine and particularly with all the important liners. All 
the wireless telegraph installationson board these liners were the property 
of the Marconi Company, and the service on board these ships was con- 
ducted by his company. It had been stated in evidence that his com- 
pany recently endeavoured to purchase the Poulsen patents. He gave 
an absolute denial to this statement. 

He wished to refer to some of the questions and answers before the 
Committee with regard to the trans-Atlantic service. The Committee had 
been totally misled in the information which they appeared to have 
received in respect of the service having at any time been conducted 
through steps or relays of ships or in any way other than direct com. 
munication as between Clifden station and Glace Bay. The statement 
applied to the whole of his experiments across the Atlantic. In regard 
to the question of the officials of the Admiralty giving assistance to the 
Poulsen or any company to design a station to work at 2,000 miles at 
high speed, he would point to the terms of the agreement between the 
Admiralty and the Marconi Company of July 24, 1903, clause 9, which 
prohibited the Commissioners to teach or Communicate the details of 
working of the system which they were entitled under the agreement to 
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‘inspect at any time to any outside person or company. He had every 
reason to believe that the conditions of this clause had been honourably 
‘kept by the Admiralty. To have given any assistance to the Poulsen 
Company, to anv other department of His Majesty's Government, or to 
anybody whatsoever for the purpose of building long-distance stations 
would have been dishononrable, and he had never had the slightest 
occasion to believe that the terms of the agreement had not been most 
honourably and rigorously adhered to. He pointed to the statement 
made by the Advisory Committee in their report on the subject of speed, 
that they witnessed at Clifden the speed of 50 words per minute and saw 
no reason why this speed should not be increased. This seemed to him a 
sufficient answer to an assertion that had been made by a member of the 
Committee, now retired, as to the impossibility of a speed of 50 words per 
minute being attained by any spark system. Continning, Mr. Marconi 
said that in his evidence Mr. Beach Thompson referred to the working of 
duplex as an innovation of wireless telegraphy. In reply he would say 
that this invention was demonstrated hy him in. 1900, and he referred 
the Committee to his lectures before the Society of Arts in [901 and at 
the Roval Institution in 1902. Mr. Beach Thampson had stated that 
all the wireless experts in America whom he knew held the view that the 
Marconi Company had held back the art about [5 veas. He (witness) 
declared that the most. eminent scientists in America, incliding Mr. 
Alva Edison, Mr. Nicola Tesla, Prof. Elihu Thomson, Prof. Pupin, Prof. 
Steinmetz, and many others had expressed the contrary opinion. It 
had been stated bv Mr. Beach Thompson that the Marconi Company 
used 500 kw. in crossing the Atlantic, and that they had a greater power 
installed for use on emergency. ‘The witness could see no excuse for this 
statement. The power of the Poldhu station was 72 kwa and it had 
never been more. With regard to Mr. Madye’s opinion that, assuming 
Marconi and Poulsen stations of equalkilowattage transmitting an equal 
distance would result, he thought he had submitted sufficrent evidence 
to prove that by the Marconi system this at least was the fact ; the cost 
of the production of each kilowatt of power would necessarily he the same 
no matter what system was employed but, inasmuch as so long as the 
Poulsen are is burning dit is consuming the full power required, the con- 
sumption of power by a Poulsen station is as 100 to 60 in a Marconi 
station, as the Marconi station Consumes full power only during such 
periods as the transmission key is down and waves are being actually 
radiated, Daring the intervals or space between the dots and dashes 
which are being transmitted the key is up, and as this is calculated to be 
40 per cent. of the whole, practically no working power is being eon- 
sumed during that period. whereas with the Poulsen system practically 
the same power ‘a consumed whether the key be ip or down. Turning 
to Mr. l'avlor's evidence, Mr. Marconi expressed his strong disagreement 
with a great portion of this, and. proceeded to state that Mr. Tavlor 
must have been referring to the early stations of the Mareont Company 
and to have ignored or to have been unacquainted with the stations of 
to-day which contain the latest typeof apparatus, As to one statement 
of Mr. Taylors, that all matter was signalled. twice from Poldhu. this 
only referred to news sent out to ships at sea for the purpose of their daily 
newspapers, and the principal reason why the signalling was twice done 
was that many vessels at the hour specitied for the transmission of news 
were engaged in important trafic, and therefore after à given interval 
the news was signalled a second time, so that the ships might know that 
they need not at once interrupt the traffic which they were conducting, 
because they were aware that they wonld have a repetition of the news 
items. Mr. Marconi proceeded to refer to certain points in the evidence 
of Sir Henry Norman with which he disagreed. With regard to the 
evidence of Sir George Croydon. Marks that a message had been trans- 
mitted from America to Germany without masts being used. Mr. Marconi 
said that the statement was totally erroneous, The signals m question, 
as was stated in THE ELECTRICIAN of March S, 1912, to which Sir George 
referred were transmitted by the Marconi station at Glace Bay, which 
has some 16 masts. Major Archer-Shee’s evidence also came under 
review, and in conclusion Mr. Marconi stated that he had never at any 
time speculated in any shares of the Marconi Company, but had always 
supported them whenever money had been. required, and. frequently 
to very large sums; he had occasionally sold shares, but only when he 
required monevs for business in which he was interested other than that 
of the Marconi Companies. During the whole of the period of the boom 
in the shares in the parent company, or the American company, or any 
other of the companies with which he was associated, he had never 
bought or sold a share, had never taken part in any syndicate, had never 
heard of any syndicate, nor did he believe that any syndicate ever 
existed in connection with any of the shares of any of the Marconi com- 
panies. Neither he nor his company had in any way been responsible 
‘for the fluctuations of market prices. He could not conclude without 
expressing his resentment at the reflections which had been made upon 
his eompany and upon himself for having entered innocently into a con- 
tract with His Majesty's Government. He resented the inquiry into 
the affairs of his company, which had no relation whatsoever with the con- 
tract, and he regretted that the service which his company and himself 
had for so many years rendered to the Post Office, the Admiralty, the 
mercantile marinc, and, in fact, the whole nation should not have been 
deemed worthy of higher consideration. 

At the conclusion of Mr. Marconi's statement he was shortly cross- 
examined. 

By Lord RoBERT CEcIL: You mention that the Italian Government 
own and work their stations. (Could you tell us the terms, if it is not a 
breach of confidence ?—They own and work these stations themselves. 
I am one of their advisers in regard to the way in which they shall work 
them. and thev have agreements with myself and with the company. 1 
can state one thing in public, that in regard to the Italian coast stations 


the company gets 50 per cent. of the gross receipts. With regard to the 


long-distance stations there are other arrangements. 

Could you give ux theterms which vou made with the Italian Govem. 
ment * Possibly the conditions are so different that it would not be 
much guide to us ?—There is no very great secrecy im the matter, but I 
am not quite prepared to go into these points, as my recollection of some 
of the contracts is not very clear. If the Committee sits to-morrow and 
requires any further information, I could obtain it. The long-distance 
agreements were published. in [taly and. sanctioned. by the. Talian 
Parliament. 

The contention that has been put forward as to the Government having 
the right to use vour patents for the purpose of the Imperial wireless 
chain under the terms of the contract of Sept. 29, 1909, vou disagree 
with ?—Yes. 

Under that contract the Government have to pay under sec, 29 of the 
Patents aad Designs. Act, 1907 *—When that clause was put in the 
avreement f was informed that it was to cover the possibility of the 
Government wishing to erect a station in England for communicating. 
say, with France; but Pde not wish to go into the interpretation of the 
agreement myself, because T am not competent. I do not, however, see 
that it vives the Government any power of establishing a station in any 
British: possession, because the Patents and Designs. Act, 1007, concerns 
only Great Britain, 

But the azreement says anv British possession or any foreign country : 
“tf the Postmaster-General desires to use the State inventions for com- 
munication between any station in the United. Kindgem, or any station 
in a British possession, such use shall be on such terms as may be agreed 
on or settled " under the Aet ?—-One point is not clear to me, whether 
the words “as may be avreed on mean as may be agreed on inde- 
pendently of see, 29 of the Patents Aet. If the Government has these 
nights, they have them whether there is a clause or not. [ knew the 
Goveriment hal the right to use any patent in England, and [ was 
negotiating with the. Postmaster-General at that time and was told 
that all they really wanted was the right of communication with ships 
and isfinds in the Channel No idea of a wireless chain had then been 
suggested, and was not then in their mind. Of course, we had. been 
thinking of ii for à lone time. 

You have stated that the Admiralty have never been refused admis- 
sion to Clifden, As à matter of fact did not vour company at an early 
stave of the negotiations point out that © inasmuch as the long-distance 
Wireless telegraph serviee is knowledge contined to the company only 
and there is much in connection therewith which we have purposely 
abstained from patenting, it is almost impossible for us to accede to a 
request that one or more representatives of the Government might be 
stationed for same time at Clifden and the company’s staff be instructed 
to allow them to follow the working from day to day and afford them 
full information and practical details." — Is not this in apparent contra- 
dietion with your evidence to-day %—In my opinion, as a matter of fact, 
it is not. ‘Nhe Admiralty have the right to go to Clifden, can go there 
whenever they choose and remain as long as they please, but they have 
not the right of communicating any information they may obtain to any 
other Government Department for the purpose of any other wireless 
telegraph except for use in His Majesty's fleet. Capt. Charlton, the re- 
presentative to the Admiralty, has given evidence on oath that he was 
never refused admission to Clifden, when the Admiralty asked for it 
for their own particular. purposes. We consider it contrary to our 
agreement that the Admiralty should communicate this information to 
anybody else. 

You we e not prepared to give any information to the Post Office ?— 
At that (me no, because we feared they might copy the thing or make 
use of the tiformation so obtained without offering us what we con- 
sidered fair terms. 

You have stated that the Courts have held that the so-called Balsillie 
system is nothing but a copy of the Marconi system, and that the same 
thing happened in America in regard to the system of the United Wireless 
Co. [s that quite accurate ? Was it not rather a case of settlement 
between the parties ?3—We certainly bought up all they possessed, and 
I think there was a judgment in our favour. 

That was a judgment by consent ?*—] suppose that is so. 

In your evidence vou quoted from para. 26 of the report of the Ad- 
visory Com nittee that “ the only continuous high-frequency generator 
we have vet seen tried with success over long distances is the Marconi 
continuous high-frequency machine to which we have already referred, 
and the committee go on to say that they went to Clifden and saw it at 
work and sav vou use it. It was not working at that moment on & 
commercial scale *—No, we were not sending commercial messages 
through it, but we never failed to send an y messages Lord Parker wished 
sent, 

In para. 27 the committee go on to say: '' These experiments, in our 
opinion, warrant the belief that all or any of the devices for the genera- 
tion of continuous waves to which we have referred may at no distant 


date be shown to be capable of successful use for the purpose of long: . 


distance wireless telegraphy,” so they do not confine their anticipations 
to your particular device ?—Certainly. 

I should like to know the position of the Poulsen patents in Germany. 
You say: “ In support of my opinion the German patent courts, for 
which evervbody who has to do with patents has the highest respect, 
has declared the Poulsen master patent to be invalid, and has ann 
the German patent. The case was taken to the German Court of Appeal, 
and in November las} that Court affirmed the judgment of the Court 
below in respect to the chief claim of the patent.” But thoy left some 


of the minor claims, sò that the patent was not annulled altogether — 


No, they annulled two claims, so that the sco peof the patent was restricted. 
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You have complained strongly that reflections have been made upon 
vou in connection with the contract with His Majesty's Govemment ?— 
] entered into an arrangement with His Majesty's Govemment, and all 
kinds of things have been said. It has been suggested that the Govern- 
ment has done wrong to enter into the arrangement ; that my system 
was not what it was represented or what it was believed to be, and I 
resent very much the fuss that is made over my name in connection with 
this business, [strongly object to my name being made a bve-word for 
party politics and a peg upon which to hang all kinds of scandalous 
accusations, with which, however, it is not suggested by anyone that I 
am in any way concerned. | 

As far as I am concerned I have heard no süggestion against you at 
all, Mr. Marconi. : 

Mr. J. G. BUTCHER: I agree entirely. 

Lord RoBERT CectL: You say vou have never bought or sold a share 
in any of these companies during the boom ?—No. 

The reason I put the question is that evidence has been given that you 
did buy 10,000 of these American shares on or about April 9 ?—Yes, but 
I really bought those shares before, because I agreed to take them. One 
of the things I always do in connection with these companies is to 
take a part of the issue to show I have confidence and because I have 
confidence. . 

By Mr. Facconer: [n regard to clause 9 of the 1903 agreement with 
the Admiralty, do ] understand you that the Admiralty could not give 
the information they might obtain in confidence to the Post Office or to 
any contractor whom the Post Office might employ for the purpose of 
erecting the Imperial wireless chain ?—No, they could not, in. accor- 
dance with the terms of the agreement. I think the Admiralty take the 
same View. 

In the 1909 agreement with the Post Office the main provision of 
clause 3 is that during the period of 14 years the Postmaster-General may 
use vour patents for the services of the Crown in the United Kingdom for 
the purposes mentioned in sub-clause (2), and there is a proviso that if 
the Postmaster-General desires the use of inventions for the trans- 
mission of inland telegrams between one station and another in the 
United Kingdom, or for any communication between any station in the 
United Kingdom and any station in a British possession, then the terms 
are to be settled under the Patents Act, following agreement. ds it your 
view that that vives no power to the Government to erect a station 
according to vour patents except that station be in the United Kingdom ? 
—Absolutely. 

And no power to use your patents for any station outside the United 
Kingdom *— No, l think that is perfectly plain. 

The letter of Nov., 1910, relates to a request by the Admiralty for an 
opportunity of inspecting vour stations for the purpose of using the 
information in connection with the construction of a wireless chain *— 
That is the way I understand it. 

And that was entirely outside the scope of the Adiniralty agreement or 
the rights that the Admiralty got under that agreement, so that to have 
used the information they got at such an inspection for anysnch purpose 
would have been as vou have put it, a breach of confidentiality and dis- 
honourable 2—Yes, and might have been very injurious to our business. 

With regard to the finding of the committee that the Marconi system 
is, according to their inspection at the present time, the only. system 
vf which it can be said with any certainty that it is capable of fulfilling 
the requirements of the Imperial chain, that has been vour view through- 
out ?*—Yex, with the necessary experience to enable us to contract for 
these stations in such a way that they will operate as in the case of our 
trans- Atlantic service and in the service from Coltano. 

By Mr. Amery : Ju regard to the communication between Coltano and 
Masana, vou have mentioned that this crosses desert Jand. Even the 
tropical part of it is in a rainless region ?—Yes, Abyssinia and the Soudan. 

You have not any real experience of long-distance communication 
between entirely tropical regions with high atmospheric disturbances ? 
—We have several; not at 2,000 miles, but we have from Massana to 
Mogadiscio, which is 1,000 miles over mountainous land entirely in the 
tropics, very near the equator, and we have several stations in Brazil in 
the Amazon Valley working 300 to 400 miles, and in India also, 

Can vou tell us something about the extent of atmospheric disturbances 
you have met with in the Amazons and in India ?— lt is a rather difficult 
question to answer, because the effect, or bad effect, of these atmospheric 
disturbances not only varies from place to place but is very much de- 
pendent on the kind of plant installed. A cheaply constructed station 
might be interfered with by atmospheric disturbances: considerably, 
While a more costly constructed station would be equipped so that power 
could be increased and atmospheric electricity would not interfere to the 
same extent. From Massana to Mogadiscio (ast Africa) atmospheric 
disturbances are very slight. | 

the ‘Technical Committee in para. 17 of their report thought that in 
tropical regions especially there may be periods when communication 
will be entirely impracticable *—1 agree that that may be so, but, per- 
hays, in time we may get over it. 

In your evidence vou say : '* My long-distance system of to-day com- 
prises a number of important patents, several of which for their purpose 
] believe to be as important as my four-sevens patent.” Can vou tell us 
which of these patents vou consider ix important, their numbers or a 
description of them *—1 would rather give a general description than 
the numbers, because [ do not like directing attention to what we con-, 
sider valuable. 1 think my recent patents for continuous waves. and 
for minimixing atmospheric interference are very important ; and also 
the patent conceminy the horizontal aerial is very important. 
,, Which of the continuous systems vou have described was the one the 
Technical Committee saw ? - "Ihe one with the revolving discs. 


Do the specifications which were given for the Imperial Chain undep 
the contract include either of those systems ?—The original specification 
did not, but now we are making arrangements to put them in if it should 
be desired. 

Further in vour evidence vou say: “ Given that the Poulsen system 
were of the pure continuous wave which it claims to be, and were adopted 
for the Imperial stations, every one of His Majesty's vessels would require 
some modification of its wireless plant in order to be able to receive 
messages from the long-distance stations.” That would apply also, I 
suppose to the stations at Malta and Gibraltar—they would have to be 
modified ?—I presume so, unless they have already got something. 

But they would not require provision to communicate with stations 
on the Marconi system ’—No, they could communicate with any stations 
on the Marconi system within range, and | think that stations not on the 
Marconi «ystem if necessary arrangements were made as to wave-lengths 
and tuning, and, of course, assuming the stations of equal efficiency. 

By Mr. Wy. REDMoND : Has the long delay that has occurred in 
deciding this matter acted harshly on your company ?—1 think very 
harshly. We naturally thought the arrangement was going through, 
and we have had engincers waiting to be sent to various parts to execute 
the work. We had also to keep a large amount of capital in hand, and 
we have felt uncomfortable because the price of materials was going up. 
There has been a very considerable loss by delay. 

By Lord R. Ceci: When Mr. Godfrey Isaacs was here he was asked 
as to statements that appeared in the Press in the carly part of the 
negotiations with the Government (1 think in October, 1911). and he said 
that he did not communicate it, and that the only other person in the 
company who knew anything about it was vourself ?— [ certainly did not 
communicate it. 

Then the only people who could have communicated it would have 
been some official of the Government. You agree with Mr. Isaacs in 
that Y — Yes, E suppose that is so if nobody else knew it. 

By Mr. Fancoxer : Does it not look as if somebody had heard that a 
wireless Chain scheme was under consideration, had indulged his imag g- 
tien in laving out wireless chains all over the world, aud, without any 
regard for facts in connection with negotiations actually in progress, had 
prepared a paragraph or article for the ©“ Evening Standard " such as 
appeared in that journal ?—1t certainly looks like that. 

By Mr. J. G. Burcneér: Is the generator that vou use at present for 
practical purposes one which produces intermittent ether waves ?— Yo, 

Then vou ave developing a generator for producing continuous waves ; 
you have taken out a patent for it, L believe ?*—Yes, we have several 
pateuts. 

Is that only in an experimental stage at present ?—No, I think it is fh 
a practical stage. It was put together in a great hurry for the visit of 
the Advisory Committee at Clifden, but I think in a fortnight, if sq 
desired, it could be put in actual operation. 

You agree that all or any of the devices for the generation of con- 
tinuous waves which are referred to in the Advisory Committees report 
may at no distant date be shown to be capable and successfully used for 
the purpose of long-distance telegraphy ?— Yes. they may be at no distant 
date. 

What do vou say about the remark in pata. 28 of the report that the 
design of the aerial is in a transition stage Y—With all due deference, I 
do not agree with the Technical Committee there. [ think the Advisory 
Committee had been shown so many aerials, and had been told so many 
things about different aerials, that they had difficulty in making up their 
minds. Their criticism seems to be directed against the high aerials 
which Edo not propose to use. ' 

This concluded Mr. Matconi's evidence, and the Committee adjourned 
to May 28. 
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Battersea Borough Council v. County of London Electrie Supply 
Co. (Ltd.) : 


On Tuesday the Court of Appeal (the Master of the Rolls, Lord Justice 
Kennedy and the President of the Probate, Divorce and Admiralty 
Division) heard the appeal of plaintiffs from the refusal of Mr. Justice 
Joyce to grant an injunction to restrain defendant company from laying 
electric supply mains. and. conduits. in Wandsworth-road, and other 
thoroughfares, or any other road, street or place within the Borough of 
Battersea. i 

It appeared from the statement of Mr. Hughes, K.C., in support of tho 
appeal that the company having already made connections between the 
various areas of supply and between those areas and their two gencratin g 
stations at Clerkenwell and Wandsworth now proposed to lay a further 
main betwcen their area at Southwark and a portion of their Wands- 
worth area; this proposed main to run from their generating station at 
Wandsworth and a sub-station at Southwark in accordance with (as 
defendants alleged) the provisions of see. 4 (2) of the London Electric 
Supply Act, 1908, which provided that “ an authorised undertaker or a 
specified company may also by means of electric mains make a connec- 
tion between any two or more areas which that authorised undertaker or 
specified company is authorised to supply, or between any such area and 
a generating station of that authorised undertaker or specitied company.” 
He contended that the natural meaning of the sub-section was to give to 
defendants power to make a connection where there was none existing 
already but that it did not give them the right £o malic any numberof con- 
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nections. The defendants did not claim that the proposed connection 
was a necessity, and the sub-section only gave them the right to make 
necessary connections. 

Mr. TyLpESLEY JONEs (with him Sir Alfred Cripps, K.C.), in support 
of the decision of Mr. Justice Joyce, said that if the contention of the 
other side were right it meant that a company would have to lay all the 
mains they would ever require at first and that if the company had ever 
made a connection between two areas their powers had gone and the 
result was that they could not connect up their generating station with 
their different areas, He submitted that that was not the proper con- 
struction of the sub-section and that the decision of Mr. Justice Joyce 
was right. 

In giving judgment, the MASTER OF THE RorLs, havingstated shortly the 
facts, said that Parliament evidently seemed to have thought that it was 
for the permanent advantage and benefit that where there were various 
electrie companies having separate areas that they should be able to 
unite and operate, subject to the consent of the Board of Trade. Was 
it possible to sav that under sec. 4 (2) there could be only one connection 
made ? Making a connection did not seem to him to mean the erection 
or construction of a particular tube or conduit. He thought it meant to 
fasten up and do that which the agreement might authorise vou to do 
and not once for all. He thought the learned judge was right in the view 
he had taken and that the relief plaintiff sought to enforce could not be 
sustained, He was of opinion that the appeal failed, and as the parties 
had avreed to treat the motion as the trialof the action, the action would 
be dismissed with costs, 


Lord JvsricE KENNEDY and the PRESIDENT concurred. 


Telephone Trunk Fees, 


At Bloomsbury (London) County Court, on Tuesday, the Postmaster- 
General sued Mr. W. Harvey. journalist. for £7. 4s. 9d. alleged due from 
him for telephone rental and trunk fees, The 4s. 8d. was for trunk fees, 
which defendant declared he knew nothing of. As he refused to pay this 
sum he had been deprived of the use of the telephone, 

Judge Bray, who heard the case, asked what evidence the Post Office 
had that defendant had incurred the debt for trunk fees Y——We have our 
books. We could not bring a witness in every case. 

The Judge said that was not sufficient ina County Court. They could 
not prove the money to be due for trunk calls, ` 

Defendant said he had never had a trunk call. 

The Judge said Mr. Harvey must pay the sum due for subseription to 
the telephone because he had signed an agreement, but not for the fees. 

The Post Office asked for leave to appeal, but Judge Bray refused. He 
also declined to adjourn the case, 


: Wireless Litigation in Australia. 


In the High Court, Sydney, recently the Commonwealth Government 
were grauted a stay of proceedings in connection with the order granted 
to the Marconi Wireless ‘Telegraph Co. of Australasia (Ltd.) to enter and 
inspect the wireless stations under the control of the Commonwealth, 
as it was intimated that the Commonwealth proposed to appeal to the 
Privy Council for special leave to appeal against the decision of the Full 
Court which made the order of inspection. The stay of proceedings 
was granted on condition that the Commonwealth appeal to the Privy 
Council with all reasonable speed, and that they should pay such damages 
or loss, whether legally claimable or not, as would reasonably com- 
pensate the company for any delay necessitated by the application. 


PATENT RECORD. | 


m 
SPECIFICATIONS PUBLISHED. 


The rollowirg abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, Ertis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. l 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the for mer is given in brackets after the tulle. 


1912 SrECIFICATIONS., 
1.6903 Reip, Electric time switches. (22,8 12.) = 
9416 Leitner. System for electric generation and transmission for motor-driven 
vehicles, locomotives or trains. 
9,513 KirKwoop. Means for regulating the temperature of electrical heating and 
cooking apparatus. 
9,910 Troop & Dace. Electric c?iling roses and the like outlet boxes. 
10.278 Porter & Isaacs. Fire-alarm systems. 
13.198 Denney. Fire. police and like call boxes. 
13,455 Wynne. Electrical switches. 
13.781 FontecHa. Starting switches for electric motors. 
14,741 BLONDEL. Electrodes for arc lamps. 
16,152 WESTERN ELecrric Co. (Western Electric Co.) 
cord conductors. 
13,985 Jensen. Type-printine telegraphs and circuit-selecting apparatus, 
19,533 CHRISTIANS. Electric fuses. (27 12 11.) 
19,792 Mower & Hate. Supply of filtered air to dynamo-electric machines. 
20,254 McCioskEy. Railway block instruments and the like. 
20,269 ARMORDUCT MANUFACTURING Co., JEARY & ANNACKER. 
suction cleaners for the extraction of dust and the like. 
20,663 BriTISH THomsoN-Houston Co. (General Electric Co.) Protective devices for 
electric circuits. (Divided Application on 16.708 12. 177.) 
Relates to devices for permitting high voltage currents, lightning, &c., to discharge 
to earth. and is especially applicable to telephone and the lik» circuits. It consists 


M:thod of moisture-proofing 


Electrically-op2rated 


^in providing a pad composed of asbestos or other yielding refractory insulating 


material in which is embedded a number of metal filaments. say of zinc or lead. 
Upon the passage of current due to an abnormal voltage the metal will fus» and 
Increase the resistance of the arrester, but after the current has ceased flowing the 
metal filaments will be reformed owing to the condensation of the metallic vapour 
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and the device will be in condition for further use. An air gap is provided between 
the pad and the line electrode. and blocks of carborundum may b» employed in 


parallel to the fusible rods or filament: totake an increasing portion of the discharge 
as and if it continues. 


20,828 Scorr. Commutators for electric motors. 

21,008 Morina. Controlling apparatus for telephone systems using automatic selector 
switches. (14.9-11.) 

21.433 Pintscus Evectric MANUFACTURING Co. & VIDAL. 
dynamo-electric machines. 

Describes apparatus for use where the direction of rotation of a dynamo used in 
association with storage batteries is subject to change and consists in coupling the two 
sets of brushes of a machine directly with a pair of conducting rings rotatable in 
either direction within limits imposed by suitable stops with respect to a pair oí fixed 
rings in electrical connection with the rotatable rings. the latter being rotated as 
far as the required stop by the friction b:tween the brushes and the commutator 
whenever the direction of rotation is chang «d. 

22.197 Riker. Ignition systems for motor vehicles. (30 9 11.) 

24,665 RcBERT BoscH (Firm of). Devices for automatically adjusting the time of 
ignition in internal-combustion eneines. (6 12 11.) 

25.104 LcrovisT. Electric heating of houses. 

26.289 WESTINGHOUSE METALLFADEN. CLUHLAMPENFABRIK GES. 
electric incandescent lamps. (20 11 11.) 

28,094 W. T. HENLEY’s TELEGRAPH Works Co. & NICHOLAS. 
cables, 

Relates to joint boxes for electrical cables. particularly of the kind described in 
Specification 24.155 of 1897, and is intended to reduc? the stock of boxes required to 
suit ditfarent kinds of cables. Accordinely the body of th» box is cast as a sparate. 
unit, and a number of two-part glands forming double walled ends of the various 
kinds required are also cast separately. and may be fitted in the required position 
in ths separate body unit. 

28.593 GENEsAL Composins Co., Gas. Electric arc Vents. (11-12 11.) 
29.890 Tver & Co.. FirtH & Leaxz. Radway-sizaalling apparatus, 


1913 SPECIFICATIONS. 

942 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Apparatus for producing 
pertorated strip for telegraphically-transmittine signals. (Addition to 8013 083 
Describes improvements in apparatus described in Specification 8.013 of 1908, 
according to which contact making devices discharge one or more condensers, so that 
the short current impulses enere.se relays, and in which the magnet actuating one of 
the p-rferators is energised during the charging. and that actuating the other during 
the discharging of the condensers. According to the present invention both or all th: 
pertorators are operated only upon the dischare? of a single condenser, and th: 
duration of their depression is independent of that of the operating keys, and is fora 
uniformly brief interval, current consumption being thus reduced to a minimum, and 

Spark ne at the key contacts obviated. 

1.765 P. xg. Means tor the control of electric pressur» and current regulators. 


Brush rocting apparatus for 


Joint boxes for electrical 


APPLICATIONS FOR PATENTS. 


Note. -The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Srecrications. Those marked * are 
open to inspe tion 12 months after the date attached to tti. if they have not been published 
previously in the ordinary course. Names within parenthes?s are those of communicators 
of inventions, Whincomplite Speccication accompanies application an asterisk ts affixed, 


April 19, 1913. 
9,261 Hust & Sanpycrorr, Ltd. Alternating-current 
adapted for synchronous workine, | 
9,264 B. scu, Mounting ot carbon brush-holders of mac to-2lsctric ieaition macte. 
(22 2 13, Gormany.)* 
9,274 MEER Brakes for electric vehicles. (Addition to 9,466 12. 20 4 12. 
rance.) 
9.276 Berry. Electric fusos, lamys and other devices. 
9,278 Eart. Reculation ot electric installations. ® 


April 21. 1913. 
9,318 WeatHeritt, & Lee. Dry galvanic colis. 
9.381 Evermann., Evectric furnac s? | 
9.383 HE&arnkR. Induction motors tor driving winding engines and for similar d?vic?s. 
9.384 B. T-H. Co. (G.E. Co.. US) Systoms for protus ng ozon? and apparatus there- 


for. 
April 22, 1913. , 
9.447 Manser. Resistance for reg ilatinp the current in an electric circuit. 
9.460 A. P. Loxmpess G.C. Lon pers, P. A. LuNz3E«; & Peis. Esctrical cor 
n'ctors ot the plug and socket type, 
9.464 B^wvER & AncHOR CanLE Co. Armoured floxibl> electrical cable. 
9.465 Hart & AncHoOR CaRLE Cò, Universal junetion-boxes for hous? wiring. 


9,501 KigKwoo». Electrical irons and the lik:. (Divided Application on 9.51312. 
22 4 13. 


9,503 ALLGEMEINE ELEKTRICITATS GE. 


dynamo-slsctric machinas 


Amperez-hour meter. (245 1 12. Gormany.)* 
Avril 23. 1913. 

9,934 ADAMS. Electric controlline-3witchgoar. 

9,575 Friedo. Krupp Akt.-Ges, GRusoNwERX. Machines apolicible for us? in taping 
articles such as cables. (24 4 12, Germany.” 

9,579 Borr. Securing electric lamps in their sockets. 

9,587 LowoToN. Regulating the conditions of electric systems. 

9,590 HELFENSTEIN ELexKrr>-OFren G.m.B.H. Eacloszd electric furnace? with upper 
chare;ne chutes. (27.4 12. Austria)? 

9,592 Soc. ANON. pes ETABLISSEMENTS L. BLertor. 
or contacting apparatus, - (24 4 12. B»lueium.!* . 

9.593 Automatic TELEPHONE Mro. Co, (Automatic El-ctric Co., U.S.) Telephon? 


syst-ms.* 
April 24. 1913. 
9,607 Drury, Electric-cable conduits. A 
9,624 THosapson, (Soc. Anon. des Telsgraph s Edouard B lin, Franz:.) Electric trans- 
mission Ssyztems.* 
9,63] Hont. Telemotors. 
9.632 THow3ioN. Elsctrical sivaalline. 
9.033 REID & Wiener. Electrical drivini-&car for clocks and the lik». 
9,044 SriLLE, Telsphonic reproducers. (24 4,12, Germany.)* 


9,653 Watson & |NGRAM. Automatic couplers for tramway or other tractor and 
trailer vehicles, 


9,685 B.T.-H. Co. & WHITAKER. 
electric machines, 

9,685 B.T-H. Co. (G.E, Co. US) Dynamo-electric machinss. 

9,687 Dowman.  Elsctromaga?tic lock. 


9,703 Western Evectric Co. (Westorn Electric Co.. U.S.) S Ective impuls? trans- 
mitters.* 


E:isctric contacts and switching 


Amortisstur winding; for synchronous dynamo 


April 25. 1913. 
9,725 TuoMrsoN & Davies. Magnetic separating machines. 


9,730 FisHER. Inspection elbow and lik» boxes for st:l conduit or tubine for electric 
wires and cables. 
9.732 KELviN & Wuite & FiELD, 


Loud-speaking telephone instruments.* 
9.752 


METAL JCINTING Co. & HARDEN. Carrying metal-sheathed electric cables through 
bulk-head and similar partitions. 

9.766 ALLGEMEINE Evextricitats-Ges. Non-return value. (25 4/12. Grmany.)* 

9.767 Carr. Conduits for electric cables. wires and the like. 

9.768 Jupp, Davies & EASTERN TELEGRAPH Co. Telegraphy. . 

9.769 Langer. Automatic switch apparatus for electrically illuminated advertisements 

and the like." 1 

April 26, 1913. 

9.818 Conner & KAHL. Telephonic indicating-apparatus. 

9,833 CEREROTANI. Printing-telegraphs. (29 4 12, Germany.) * 

9,843 Kervin. & Winte, FieLo & Renrrew. Magnetic compasses. 


M*tal filaments for | 
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THE COMMERCIAL ELECTRIC VEHICLE. 


For the past 10 years the electrical industry—in fact, the 
whole world—has been aroused by alarms and excursions 
about the electric vehicle. The daily papers have pub- 
lished accounts of sensational batteries possessed of capacities 
which would give a mileage range to a ' passenger 
Vehicle far in excess of anything’ yet accomplished. 
In addition to this unusual qualification the battery has 
heen accredited with a degree of sturdiness which would 
defy a whole regiment of navvies armed with sledge-ham- 
mers. This talk has come to nothing, thus fulfilling the 
prophecies which the saner individual and the scientific man 
confidently made at the time they were put forward. Like 
every other movement which threatened to effect a revolution 
the electric vehicle has had to take its place gradually in the 
field of traction and transport. It has, of course, been well 
known that the electric-driving equipment, such as motors 
and controllers, present little or no difficulty in the problem 
of the design and construction of an electric vehicle, but the 
work of the electrochemist and the metallurgist has been 
exceptionally unproductive of results over a long period, 
though there is a certain amount of satisfaction to be derived 
from & contemplation of what has been done in the prac- 
tical application of such vehicles as have already been put 
into service. By far the greater amount of good work has 


been done with commercial electric vehicles, and our 
American friends can claim the lion’s share of the credit for 
whatever data is at present available on the use of such 
vehicles for transport purposes. 

The relation of the manufacturer and trader to the problem 
of transport is likely to become far more important than it 
has ever been. The recent advance in the railway rates for 
the carriage of goods is tending to divert traffic from the 
steam railways to the present-day petrol vehicle, a machine 
which has a considerable loading capacity, and the ability 
to proceed practically direct from the manufacturer to the 
consignee. Whatever may be the reason for the attitude of 
the railway companies in imposing increased goods rates 
upon the industries of this country, they are giving an in- 
creased impetus to commercial road traction which, we feel 
sure, will prove very beneficial to the development of the 
electric vehicle. There must be a considerable number of 
electrical manufacturers of the lighter class of apparatus 
who would be willing to consider either purchasing an electric 
vehicle or supporting a transport organisation making use of 
such vehicles. The central-station engineer is another 
party who is willing to contribute his share towards the more 
extended use of electric vehicles by reducing the prices for 
energy and giving facilities for charging purposes either at 
his main or sub-stations, or some convenient position on the 
network. Neither the manufacturer nor the station engi- 
neer are in the least opposed to the wider employment of the 
commercial electric vehicle ; in fact, both parties are waiting 
upon the battery maker. We have already announced that 
the subject is to be ventilated at the forthcoming I.M.E.A. 
Convention in London, and we hope that a strong case will 
be advanced on behalf of the commercial pattern of electric 
vehicle. There is plenty of time to take up the booming of 
the passenger vehicle, and, in addition, the competition in this 
field is likely to be very keen. In the sphere of industrial 
and commercial transport there is, however, an immense 
amount of scope, and there should be a better opportunity 
of competing favourably with such rivals as the steam and 
petrol vehicle. We want to see some definite step being 
taken in this country to establish an electric-vehicle indus- 
try, and one of the best assurances of capital being attracted 
to the business is a willingness of electrical manufacturers 
to come into the field, not only with designs of suitable 
equipment, but also with the necessary arrangements to 
make use of electric-vehicle transport as soon as it shal] 


be established, 
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CURRENT TRADE LITERATURE. 


RawLPLUvGS.—This useful device for plugging walls, plaster, 
marble, slate, stone, &c., is described and priced in a new list issued 
by the Sun Electrical 
Co.. Charing Cross-road, 
W.C. Steel plugging 
tools and holders and 
steel-fluted drills are in- 
cluded in the list. The 
plugs are specially re- 


-yg 


CLG 


CDD» commended for fixing 
C AR UNE thin clips, such as the 
« (— buckle clip, for holding 
Stannos and other wires 
NS for surface wiring. 
SS 


NEW 'TELEPHONES.— 
A card folder issued by 
the Sterling Telephone 
Co., Upper Thames. 
street, E.C., gives prices and particulars of ferro-case wall and desk 
type telephones for battery ringing. 


LaMPLocks.— Messrs. Pass & Seymour, Solvay, New York. send 
us a copy of their folder describing the Shurlock lamp socket. The 
style and get-up are tvpical of American publicity. 

PLexsim Ovens.—A folder is being issued by Simplex Conduits 
(Ltd.) in connection with their publicity campaign for the Plexsim 
oven described in our issue of May 9. It bears on the front page a 
striking design bearing the legend * There's a demon in the house." 


Hranu Power GEans.—.List No. 6, issued by the Power Plant Co., 
West Drayton, Middlesex, deals with combined driving. starting 
and roll turning gear for electrically-operated cold. mills. There 
are numerous instructive illustrations showing the application of 
these rolls in practice. 


ASTRONOMICAL CALCULATOR.—Quite apart from his abilities as an 
artist, both in serious and humorous vein, Mr. L. C. MacBean is 
something of an astronomer. He has done a good deal of lecturing 
to boy scouts on the subject of star observation, with a view to 
finding the time, latitude and longitude and one's bearings. He has 
embodied this lecturing work in practical form in the shape of an 
astronomical caleulator, which is being taken up by George Philip 
& Son, 32, Fleet-street, London, E.C., and put on the market at 6d. 
The calculator is made up of two cardboard discs and a specially 
arranged pointer, the discs bearing scales by which the above- 
mentioned information can be obtained. 


RAWLPLUG AND BUCKLE CLIP. 


BUSINESS NOTICES. 


W. T. Henley’s Telegraph Works Co. have opened a new branch 
at 56, Victoria-street, Bristol, where large stocks of cables, wires, 
flexible cords, jointing materials, fuse and joint boxes, &c., will be 
held ready for immediate delivery. Mr. Ernest H. Brown, who has 
been for over 12 years in the sales department at the company’s 
head office, has been appointed manager of the branch. Mr. T. J. 
Hudson, who has for so many years represented the company in both 
the south-eastern and south-western districts. will for the future 
devote his time entirely to the south-eastern district. 


Engineering & Arc Lamps (Ltd.) inform us that the total damage 
done by the fire at their Sphere Works, St. Albans, on March 8 was 
upwards of £3,600. The works are in full running order, and in 
addition to the manufacture of their well-known arc lamps and 
accessories the company undertake the production of any repetition 
work, stamping, &c. 

Hy. Lindsay Crauford and Paul Otto, trading as Lindsay & Co., 
electrical and mechanical engineers, 95, Rose-place, Liverpool, have 
dissolved partnership. Debts by Mr. Otto, who continues as 
Lindsay & Co. 

Stocktaking.—The works of the Crypto Electrical Co. will be closed 
for stocktaking on Friday and Saturday, the 30th and 31st inst. 


Railway Rates.—Notice is given in an advertisement that the 
various railway companies of Great Britain and Ireland have applied 
to the Board of Trade to amend the classification of merchandise 
traffic and schedule of maximum rates and charges applicable thereto 
charged by such railway companies by adding to the said classifi- 
cation the undermentioned articles, viz. :—(1) Electric stoves and 
heaters (c.i. or sheet steel), to be included in class 3; electric stoves 
and heaters (e.o.h.p.), to be included in class 4; and (2) chemical 
and physical apparatus for technical, instructional and research 
work (e.o.h.p.), to be included in class 5. Persons wishing to object 


to the proposed amendments may forward by post a notice of objec- 
tion to the Assistant Secretary, Railway Department, Board of Trade. 
7, Whitehall Gardens, London, S.W., within 21 days from the 24th 
May, and copies cf the objection must also be forwarded to Mr. H. 
Cuff Smart, Railway Clearing House, Seymour-street, London, N.W. 


Plant for Sale.—AÀn advertiser wishes to dispose of three 250 kw. 
alternator gas-engine seta. 

Patent Development.—The owner of patent No. 13,330/1910, 
relating to '* Dynamo electrical machinery," desires to grant licences 
for exploiting same in this country. Applications to Messrs. Herbert 
Haddan & Co., patent agents, 31 and 32, Bedford.street. Strand, 
London, W.C. 


Reduction of Electric Cable Prices.—In our last issue (p. 234) we 
set out the discounts now allowed on Association grades of cable. 
Messrs. W. T. Henley's Telegraph Works Co. inform us that the dis- 
counts on the Non- Association class (600 megohm) are 27} per cent., 
25 per cent. and 10 per cent., and the special net price for 1/18 S.W.G. 
class ** W " is £9 per mile. 


BANKRUPTCIES, LIQUIDATIONS. 


A meeting to receive an account of the winding-up of Electrocars 
(Ltd.) will be held on June 16 at 3, Great St. Helens, London, E.C. 


A meeting to receive an account of the winding-up of the Western 
Electric Co. (Australia) (Ltd.) will take place on June 13 at Norfolk 
House, Victoria Embankment, London, W.C. 


The Gem Dynamo Brush Co. (Ltd.) is being wound up voluntarily. 
and Mr. J. W. Massey, 46, Cherry-street. Birmingham, has been 
appointed liquidator. A meeting of creditors will be held at 46, 
Cherry-street, Birmingham, on June 2. 


A receiving order has been made against John G. Maxwell Hilton, 
electrical engineer, 103, Exchange-buildings, Birmingham. 
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EXTENSIONS. 

Bermondsey (London).—The electrical engineer advises the strength- 
ening and connecting up of the feeders in seven roads and also the 
laying of additional distributors to cope with next winter's demand, 
at a cost of £8,682. 


Birkenhead.—An inquiry was held on Tuesday into the applica- 
tion of the Corporation for power to borrow £32,600 for extensions 
of the clectricity undertaking. 

It was stated that the Electricity Committee proposed to instal new 
machinery in the South-end power house in the place of one of the 
present dynamos. E 

The inspector (Mr. H. Ross Hooper) expressed a strong opinion with 
regard to the municipal electrical undertakings, paying money towards 
relief of the rate instead of building up an adequate reserve fund, and 
remarked that no municipal authority could afford to pay a penny © 
relief of rates in view of the present position of the electrical industry, 
which was increasing by leaps and bounds. In view of that it was 
necessary to make provision for a sufficient reserve fund with which to 
purchase the larger and more up-to-date generating plant that would be 
required to meet the ever-increasing demand. l 

Mr. D. J. CLARKE, chairman of the Electricity Committee, said he 
agreed with the inspector. He pointed out that the consumption of 
electricity in Birkenhead was increasing to a very great extent, and it 
was therefore necessary that they should look to the needs of the future 
and provide sufficient plant. 

Bolton.—Sanction has been received to the borrowing of the 
following sums: £24.344 for buildings of new electric power station at 
Back-o' th- Bank, £26,266 for turbo-alternators, &c.. and £16.238 for 
boilers, economisers and steam pumps. 


Bridlington.—The L. G. Board have sanctioned a loan of £4,400 
(repayable in 17 years) for machinery and £600 (for 30 years) for 
mains. 


Burton-on-Trent.—The new turbo-generator set was started by the 
Mayor (Councillor T. Medcalfe) on Wednesday last. 


Great Yarmouth.—An unopposed inquiry was held last week into 
the Council's application for sanction to a loan of £11,590 for exten- 
sions of and alterations to electricity works. additions to generating 
plant, &c. ld 

The borough accountant (Mr. W. L. SwiTH) stated that there yos : 
be a small profit for 1912-13. The income was about £2,000 mo 
there was also an increase in the expenses. The reserve fund was £A, ad : 

The electrical engineer (Mr. G. Bryant) said that £795 had already 
been spent upon street lighting in anticipation, and £150 upon aes 
crane. <A switchboard would be superseded which cost £1,140 19 Ss 
ago. The new switchboard would be rebuilt with some of the meh , 
and the remainder scrapped. Theloan for that was for 25 years. RS 
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were 2,400 consumers, "There was sufficient boiler power for the new 
600 kw. turbo-alternator. - 

Lowestoft.—The Council have received sanction to a loan of £3.000 
for mains and £2.000 for house services. repayable in 15 years. The 
Town Clerk has been directed to apply to the L. G. Board to sanction 
the re-payment being spread over the same term as previous loans, 
viz, 2] years. 

Nelson.—The Council have applied to the L.G. Board for sanction 
to borrow £4,000 for mains and services during the next three years. 


Norwich.—On Tuesday the Council approved a report of the 
borough electrical engineer (Mr. F. M. Long) recommending ex- 
tensions of the generating plant and mains at a cost of £25,000. 

In his report Mr. Lone stated that the capacity of the generating plant 
at present was 5,730 kw., while the maximum load last year was 4,000 kw. 
and next winter it would probably be 4,300 kw., and 4,600 kw. in 1914. 
In the interests of economy he recommended the installation of a 3,000 kw. 
turbo-alternator, with condensing plant, three rotaries of 1,000 kw. cach 
(or preferably two of 1,000 kw. and one of 500 kw.), together with trans- 
formers and high-tension switchgear. A new switchboard would be 
required, and that, together with the rotaries, would occupy the space 
now taken up by the three Willans sets, which would have to be disposed 
of. The new plant would not be required until the autumn of 1914, but 
manufacturers were very busy, and it was necessary to allow 12 months 
for delivery, so that the order should be placed in the course of the next 
few months. ]f the proposals were adopted it would be necessary to 
erect a new repairing shop. New boiler plant would be required, and 
he recommended the purchase of a Babcock marine-tvpe boiler capable 
of evaporating 27,000 Ib. per hour. It was desirable that a new boiler 
be ordered at once, so that it might be ready for next winter. Additional 
economisers and an induced-draught fan were also required. He csti- 
mated the cost of a 3,000 kw. turbo-altemator and condensing plant 
at £11,000 ; three rotary converters and transformers, £5,600 ; switch- 
board, cables and sundries, £2,700 ; one water-tube boiler, with ccono- 
misers, induced-draught fan, feed pump, steam and feed pipe, &c., 
£5,000 ; new repair shop, £700 ; total, £25,000. This outlay, allowing 
for the present rate of increase of 300 kw., should be sufficient for tive 
years, always having in hand the largest turbine and one of the largest 
boilers. The coal consumption in the past has been over 4 Ib. of coal 
per unit, and he expected to reduce it to 31 lb. when the new Howden 
set was running, or to 3 Ib. with the new 3,000 kw. set. I lb. of coal 
on 9,000.000 units meant 4,000 tons of coal per annum, and thev might, 
therefore, expect a saving of 2,000 tons, or £1,700 a year on the proposed 
set. 

It was decided to apply to the L.G. Board for sanction to the proposed 
loan, and the Committee were authorised to invite and accept tenders 
for the plant. 

The salary of the borough electrical engineer has been increased from 
£600 to £700 per annum. 


Shipley.—An unopposed inquiry was recently held into the Coun- 
cils application for sanction to borrow £5,700 for extensions of the 
electricity undertaking. 

Stoke Newington (London).—Distributing cahles have recently 
been laid in Allerton-road, and are now to be laid in Brownswood- 
park, Queen's-road and Barrett’s-grove, at a cost of £648. 

Wolverhampton.—On Monday the Council adopted a recommenda- 
tion of the Electricity Committee to expend £5.567 upon converters, 
switchboards and extra high tension switchgear. 


GENERAL. 

Galashiels,—At a special meeting of the Council on Monday the 
report of the Special Committee on Electricity Supply for the Burgh 
was considered, 

, The report recommended that the Council should not establish muni- 
cipal electricity works, but should support the formation of a local com- 
pany, subject to a maximum charge being fixed to consumers of clec- 
tricity for lighting and power and also in regard to certain safeguards as 
to the breaking up of streets, &c., for cables. 

The report was approved. 

Tiford.—The Engineer has been instructed to report on the elec- 
trical equipment required in connection with the Council's proposal 
to instal a refuse destructor. 

Luton.—The Council have asked the Board of Trade to consent to 
the supply of electricity at extra high pressure. 


Winehester.—The Council have decided to purchase the frechold 
of the electricity works for £1,800 


LIGHTING NOTES. 


" exter Te swimming baths are to be wired for the electric 
ight. 

Garden Lighting.—Hornse; Electricity Supply Committee have 
agreed that in all cases of garden lighting for the six summer months 
(from April to September inclusive), electric current will be supplied 
for such lighting at the special rate of 3d. per unit. 

Newport (Mon.).—With reference to the experiments which are 
heing carried on for the lighting of a portion of Caerleon-road. the 
gas company has offered to supply gas, light and extinguish and 


+ 


maintain two-light inverted burner lamps for £5. 14s. per lamp per 
annum, the first cost of the lamp with its burners and fittings com- 
plete being £2. Os. 9d., and the illuminating power 320 candles. 

The Borough Electrical Engineer reported that LH incandescent. clectric 
lam ps (each of 300.¢.p.), and one 500 c.p. lamp could be supplied for £70 per 
annum, against the gas company’s pro posed charge of £68. 8s. Having 
regard to the fact that the Corporation have the necessary supply ready 
to hand, application is to be made to the Board of Trade for permission 
to use overhead cables for the supply of current to such lamps, and the 
gas company are to be asked to discontinue the lighting after Sept. 29. 

Th^ Corporation have row adop'ed the estimate of the electrical 
engincer. 

School Lighting.— At the last meeting of Burgess Hill Council School 
Managers it was resolved to recommend the local education autho- 
rity to take steps to discontinue using gas as an illuminant. at the 
London-road mixed Council schools, as it was considered electric 
light was much more healthy. 


Southampton.—Nine electric lamps are to be substituted for gas 
lamps along the Western Esplanade. 


Street Lighting.—Christchurch Council have accepted the tender 
of the Bournemouth & Poole Electricity Supply Co. for public 
lighting at £204. 2s. per annum. The tender of the gas company 
was for £295. 6s. 4 

Whitstable.— Negotiations are proceeding between the Council and 
the local Electric Supply Company as to street lighting. 

The Company offered the Council 2 per cent. of their gross profits, 
but the Council will onlv grant half the public lighting and the promoter 
of the Company has intimated that the company could only give 1 per 
cent. of the profits. The Council, however, persist in their demand for 
2 per cent. 

Workhouse Lighting.—The Eestablishment Committee of Bury 
St. Edmunds’ Guardians is considering the question of the electric 
lighting of the new infirmary buildings. offlces, &c. 


Yarmouth.—Sanction is being sought to a loan of £3.840 for sub- 
stituting electricity for gas for street lighting. "The scheme provides 
for the conversion of all the remaining gas lamps in the borough, 
105 of which are to be converted during the present year. 


POWER AND HEATING NOTES. 


Barrow-in-Furness.—Messrs. Gillespie & Beales. of Amberley 
House, Norfolk-strect, Strand, the sole wholesale selling agents for 
“ Tricity " Cookers, have recently organised a successful demon- 
stration of electric cooking with the " Tricity " Cooker. The lec- 
tures and demonstrations were given by Mr. F. S. Grogan, who 
interested large audiences twice a day during the past week. The 
interest and enthusiasm shown augur well for the future of electric 
cooking in this area, and the rapid development of a big cooking load 
is likely to occur. 


Dock Travellers.—The Port of London Authority have decided to 
erect five additional electric travellers, at a cost of £3,250, to deal 
with the mahogany imports. — 4 


Electric Cooking.—On the occasion of the official inspection of the 
extensions at the Norwich electricity works on Friday last. practical 
demonstrations of electric cooking. &c., were given at the Council's 
new and well-equipped showrooms in Duke-street, by Miss Little. 

The Corporation have a hire-purchase system of supplying stoves and 
o:her domestic apparatus, and electric current is supplied at 2d. per unit. 

Messrs. Buntings have equipped the kitchens of their new premises in 
St. Stephens with electric cooking apparatus. 

Some interesting demonstrations of electriz cooking were given at 
West Ham Town Hall on Tuesday afternoon and evening by Mr. F. S. 
Grogin, A.M.L(C.E., of the British Electric Transformer Co. The 
demonstrations were arranged by the Corporation electric supply 
department, and the method of using electricity for the culinary art was 
expounded in Mr. Grogan’s usual clear and lucid manner. The lecturer 
emphasised that electric cooking was a clean, cheap, and labour-saving 
method, and he pointed to the various advantages of the Tricity 
cooker used by him. Jn the afternoon a visit was paid by the Mayor and 
members of the Corporation, who had tea. Twenty-six people were 
served with a mixed grill, and the total cost of cooking the whole of the 
tea was only Gd. Lectures and demonstrations were also given on 
Wednesday, Thursday and Friday. 


Facilities for Unloading Fish.—In a report on the German and 
Dutch fishing ports, recently issued by the General Inspector of Sea 
Fisheries under the Fishery Board, it is stated that the fish market 
at Geestemunde is supplied with 14 portable electric winches for 
the discharge of fish from vessels. 

The Fishsalesmen’s Co. supplies the winch and labour, and for every 
cwt. of fish landed and placed on the market slab the charge is 2d. This 
form of winch, which can lift about 160 1b., has been in use for the past 
four years, and is patented by a local steam trawl owner. The cost 
(including fittings) is about £75, and by means of the winch a trawler 
with 1,400 cwt. of fish can be discharged in about eight or nine hours. 
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Seaside Electric Kettles.— Felixstowe Council offer to supply current 
to visitors’ tents on the beach at a total charge of 10s. for the season, 
from now until Oct. 14. The current may be used for lighting and 
for a kettle boiler. 


Torquay.—The General Purposes sub-Committee are considering 
the question of installing electrical cooking apparatus at the new 
Town Hall. 

Tynemouth.—A charge of 1d. per unit is to be made for all current 
supplied to radiators. 


- TRACTION NOTES. 
TRAMWAYS. 


Aberdeen.—The tramways Committee have approved a report of 
the general manager (Mr. R. S. Pilcher) on the request for a revision 
of the scale of pay of the local tramway employes. 

Some time ago the motormen and conductors applied for increased pay 
and for a betterment of the conditions of service, including the increase 
of the maximum rate of wages to both classes to 7d. per hour, or an 
advance of a halfpenny per hour to motormen and a penny to conductors. 
In Mr. Pilcher's report the rates of pay of motormen have been fixed as 
requested, but only half the increase asked for by the conductors has been 
granted, ‘The effect of the new scale would be a general increase of 2s. Id. 
per week to both sections of employés, and would. be attained in the case 
of conductors after two years’ service, and in the case of motormen after 
three years’ service. The figures are based on 50 hours’ work per week 
of six days, with 64 hours on Sundays, and two Sundays off in seven. 


Birmingham.—On Tuesday the Corporation adopted the report 
of the Tramways Committee, which recommended the purchase of 
75 new tramcars, at a cost of £83,000, 

The chairman (Mr. Harrison Barrow) explained that 40 cars would be 
required for new routes, and the remaining 35 would be extra ones, by 
means of which they would be able, he hoped, to do away with “ strap- 
hanging." The new cars were more expensive than those at present 
running, and the one reason was that they were bogie cars, driven by two 
motors, which would give greater tractive power than the old ones. They 
obtained competitive tenders for the new ears, and in that case they had 
accepted the lowest tender. 

It was subsequently decided to authorise the Committee to purchase 
10 ‘suitable motor omnibuses,” at a cost not exceeding £10,000. to 
include spare parts and other equipment, and the Finance Committee 
were authorised to borrow the amount. 

Mr. Barrow said the Committee had not yet accepted tenders for 
those buses, but thev had two before them from which thev were able 
to judge what the cost would be. The cost would be about as much per 
bus as for the new tramears which the Council had authorised them to 
purchase. The buses would run to Northfield and Longbridge, for which 
they estimated there would be a big traffic on Saturday and Wednesday 
afternoons in the summer. The Committee had made an estimate as to 
services, and the receipts and expenses. On the basis of a total mileage 
of 215,000 per vear, they suggested a 10-minutes? service to Norchtield 
and à 20-minutes’ service t» Longbridge. The whole thing, however, 
was largely a matter of experiment, and not until the buses had been 
running for some time would they have satisfactory data to go upon. 
The fares would have to be considerably higher than thoseon theordinary 
tramcars. 


First-class Tramears.—On Tuesday a deputation, representing 
a number of residents of Hagley-road. waited upon the Birmingham 
Tramways Committee to lay before them suggestions for the pro- 
vision of a service of single-deck cars. and the introduction of first- 
class cars on the new Hagley-road route. 

It was reported that the movement which led to the presence of the 
deputation originated in a circular which was sent to 310 houscholders 
between Five Ways and the New Talbot asking if the residents were in 
favour of the adoption of single-deck cars and the provision of first- 
class cars. In reply 202 answers were received, of which 179 were in 
approval of single-deck cars and first-class cars, 18 favoured single-deck 
cars only, and three first-class cars only, only two persons objecting to 
both proposals. j 

The Committee, having listened to the Committee's arguments, pro- 
mised to give favourable consideration to the proposal for a service of 
first-class cars, and also to consider the question of single-deck cars. 


Glasgow.—At the meeting of the Corporation last week the fol- 
lowing increases of salary were granted :— | 

Mr. L. Mackinnon. tramway trafic superintendent, from £600 to £620 ; 
Mr. John Ferguson, chief tramway engineer, £600 to £625 ; Mr. E. T. 
Goslin, electrical engineer, £550 to £575 ; Mr. J. N. Wilson, secretary and 
treasurer, £400 to £425. It was also proposed to increase the salary of the 
tramway manager, Mr. Jas. Dalrymple, from £1,100 to £1,250 but by a 
small majority the recommendation was referred back. 


Lowestoft.—Last week the Council considered the report of the 
Special Committee on the working of the tramways. 

The report recommended the introduction of car meters, the payment 
of bonuses to the employés, the alteration of the stopping places, the 


raising of the fares in August and September, &c. With the exception 
of the proposed increase of fares the report was adopted. 


Luton.—A further lease of the Corporation tramways to Balfour, 
Beatty & Co. has been approved. 


RAILWAYS. 


Coventry and Nuneaton Railway.— Coventry Chamber of Commerce 
have asked the L. & N.W. Railway Co. to lay down an electric rail- 
way for passengers alongside of the present Coventry and Nuneaton 
line, which is congested by coal and passenger traffic 


Light Railways.—The report of the proceedings of the Board of 
Trade under the Light Railways Act (1898) and of the proceedings 
of the Light Railway Commissioners up to Dec. 31, 1912, has been 
issued. 

On Dec. 31, 1911, three orders were before the Board of Trade for con- 
firmation, and these were confirmed in 1912. During the past year nine 
fresh orders were submitted to the Board by the Light Railway Commis- 
- joners for confirmation. The Board considered each order with special 
reference to the points mentioned in sec. 9 of the Act, and made such 
amendments as were deemed necessary, Six of the orders submitted 
during 1912 have been confirmed, making a total number of 9 orders 
contirmed by the Board in the course of the vear; and the remaining 
orders are still under consideration, In no case did the Board refuse to 
confirm an order. The orders confirmed in 1912 authorise about 12 miles 
of line, at an estimated cost of £162,455. 

In the 16th annual report of the Light Railway Commissioners it is 
stated that a total of 645 applications for orders (including 111 applica- 
tions fur amending orders) have heen made since the commencement of 
the Act. In 418 cases orders have been submitted to the Board of Trade 
for confirmation, eight other applications are under settlement, and 206 
have been rejected or withdrawn ; 8 applications have been deferred and à 
new applications made in November last remain to be considered. 


Main Line Electrification.—A British Commission. with Lord 
Besxborough. chairman of the London. Brighton & South Coast 
Railway. at its head. has arrived at Berlin to study, it 18 stated. the 


working of the electric railways in that city. 


RAIL-LESS, &c. 


Petrol-Electric Omnibuses.—.At the meeting of Thomas Tilling 
(Ltd.) on Monday the chairman (Mr. R. S. Tiling) gaid that last year 
they had 30 motor omnibuses running. they had at present 100. 
and by the end of the year they would have 150 of their new Tilling- 
Stevens. petrol-electric omnibuses at work. Their sphere of opera: 
tions was naturally very much enlarged by the uxe of the motor 
omnibus, They had acquired a preponderating interest In the 
business of Messrs. W. A. Stevens (Ltd.). the builders of the elec- 


trical portion of their petrol-electric omnibus. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.—It is announced that a lengthy radio 
message has been received at Sydney, N.S.W. (via Hobart and Mac- 
quaire Island) from Mr. Mawson, in the Antarctic. describing many 
of the chief features of his arduous labours in that field. 


Telephone Poles.—The Post master-General has intimated to the 
Esher and Ditton District Council that he cannot acquiesce 1n the 
general deciston of the Council in regard to the erection of over- 
head telephone wires. and that he will continue to make application 
for consent to the erection of such wires in cases where he though! 
it necessary. 

Failing to get consent, there were three altematives open t 
To ask the Council to bear the additional cost involved in meet 
wishes; (2) to appeal to the Courts, as provided for in tho ‘Telegraph 
Acts; and (3) asking the telephone subscribers in the district to pay 
special and augmented charges for the service. He was willing to pro- 
vide in cach road where the Council asked for iron. poles. wooden poles 
of a new ty pe which could be painted any colour desired by the Council, 


and would present quite as gcod an appearance as iron poles. 


Underground Telegraph Cables.—The Secretary of the Post Office 
(Sir A. F. King) has notified the Association of Chambers of Commerce 
of the United Kingdom that the Postmaster-General cannot accede 
to their memorial for an extension of the main underground telegraph 
system from Edinburgh to Dundee and Aberdeen. 

The communication stated that during severe storms 


o him: (l) 
cting their 


breakdow ns ja 
some part or parts of the telegraph service must be expected, but there 
was some misapprehension with regard both to the frequency a d to the 
extent of the intertuptions. While the provision of an underground 
cable would prevent the complete telegraphic isolation of ae 
town with whieh it was connected, it was little safeguard against 
delay. The speed of transmission on underground conductors was D 
compared with the speed on aerial conductors ; and when the work 
proper to aerial wires which were broken down was thrown upon the 
underground conductors they soon became congested. After setting 
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out the existing telegraph facilities, and the efforts made to mini. 
mise tho inconvenience caused by breakdowns through storms, &c., 
the letter points out that the Postmaster-General is about to provide 
a wireless station near Aberdeen, which, in any future case of interrup- 
tion, will be used for the transmission of Aberdeen telegrams, and of 
Dundee telegrams also if the interruption ts southof Dundee. Mr. Samuel 
regrets he would not be justified in submitting to the Treasury the very 
large expenditure involved in granting the Association's request for an 
extension of the underground telegraph system to Dundee and Aberdeen. 


i 
| EMPIRE NOTES. 
TULIT UU 


Australasia.—The '* Australian Mining Standard” says Prahran 
and Malvern (Victoria) Tramways Trust have informed Brighton 
Council that they have instructed their manager to prepare a 
report on the extension of the electric tram service through Brighton. 

Melbourne. Electricity Committee have recommended a reduction 
of the charges under the maximum demand system, The flat rate for 
heating and cooking (1}d.) is to be continued, but the maximum demand 
rates are to be 2d. per unit for 75 hours per month and dd. after, instead 
of 1d., as at present. The reduction will mean a loss in revenue of about 
£1,000 a vear. 

The Chief Commissioner of Victorian Railways (Mr. W. Fitzpatrick). 
who recently left Melbourne to inspect electric railways in Great Britain, 
on the Continent of Europe and in the United States, has informed the 
" Mining Standard " that he will pav special attention to the latest and 
safest methods of working, and particularly signalling. At present the 
Melbourne suburban railways were equipped. with one of the ordinary 
standard methods of signalling. and this was being supplanted by the 
introduction of the continuous track circuit, which provided that when 
a train entered à section the wheels and axles completed. an electric 
circuit, and thereby brought into operation the mechanical holding of the 
signal, in the rear, at danger until that train had traversed through the 
section. Under electrification it would. be possible to achieve even a 
greater amount of safety. It was possible not only to work the signals 
automatically, but, in addiiion, to so arrange that when two trains got 
into the one section the electrical power would be automatically shut off, 
and the movements of the trains diagrammatically shown in the signal 
box. It would be his mission to secure a thoroughly up-to-date installa- 
tion for the Melbourne suburban lines. Messrs. E. €. Blazey and F, C. 
Calcutt, two signalling experts of the department, have left for London 
to make inquiries into. signalling matters. Whatever these officers 
propose will be submitted to an expert appointed by Mr. C. H. Merz, 
under whose supervision the whole scheme is being carried out. 

South Africa.—The Borough of Durban this week invited applica- 
tions for £360.000 4 per cent. bonds. at 97 per cent..to provide funds 
for the extension of the electric tramways. the electricity undertaking 
and other works of public utility. 


FOREIGN NOTES. 


Argentina.—The '* Review of the River Plate” says the Compañia 
Alemana Transatlantica de Elétricidad have reduced the price of 
current for private lighting to 29 c, (paper) per unit. but the charge 
for current for heating, &c.. is 28-4 c., which our contemporary thinks 
too high in view of the fact that the Company is pushing the sale 
of electricity for heating. 

The ltalo- Argentina. Electric Light Co. having anreunced that they 
will be prepared to supply current in March, 1914. the Compania Alemana 
Transatlantaca de Electricidad immediately offered to supply current to 
all business firms who are paving 20 c. and 10 c. (old) per unit at a re- 
duction of 20 per cent. if a five-vear contract is signed. 

The Concordia Tramways Co. has resolved to electrify its system. 

_ A company has been formed in Rosario to construct telephone lines to 
Join up Galvez, Rafacla, Esperanza, Serodino, Irigoven, Maciel, Caboto 
and San Carlos with Rosario. 

Belgiums.— Antwerp Port Improvements.—A consular report. for 
1912 states that the Antwerp City Docks have been improved. and 
during 1913 will be lighted electrically to allow of vessels entering 
and leaving at night. 

. Cape Verde Islands. —A consular report for 1912 says the conces- 
sions for the electric lighting of Mindello and Prava have not yet. been 
granted, but the establishment of the necessary works is likely to be 
one of the first of many prospective improvements. 

Customs Decisions.—It has been decided that under the German 
Tariff import duties will be leviable as follows :— 

On raw silk for insulation of electric wires, in which two or more threads 
(each thread in itself being once twisted) are united by slight torsion : 
Not made up for retail sale—undyed,or dyed white, M.120 per 100 kilos. 
(£2. 198. Jld. per cwt.). dved in. colours other than. white, or made up 
[or ret ul sale, M. 140 per 100 Kilos. (£3. 9s, Lld. per cwt.) 
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Under the Danish Import Tariff the dutv on so-called protecting shapes 
for electric wires, telephone wires, &c., made of iron plate about 2} min. 
thick, of various lengths, one end. being furnished with a pressed. pro- 
jecting collar with a perforation, and the other with a riveted pin to fit 
into the hole, is 10 ore per kilo. (6s. 7d. per ewt.) 

An ordinance issued on March 29 last and which will remain in force 
until March 31. 1914, states that the following goods are admitted free 
into British Guiana :— Telephones and materials necessary. for con- 
struction of telephones ; and scientific apparatus, utensils, instruments, 
and preparations including absolute alcohol for preserving purposes 
imporied exclusively for the purpose of prosecuting scientific investi- 
gations on behalf of any college, academy, school, or seminary of learning, 
and not for sale or exchange, subject to such regulations as the Comp- 


troller of Customs shall prescribe. 


Italy.—In an article in the “ Financial News " on Italian railways, 
Mr. Fenchelle gives statistics of Italian railway enterprise and 
electrical energy available in Italy. 

Working expenses of the existing railways range from 62! per cent. 
of receipts for electric lines to 76-40 per cent. and more for steam, moun- 
tain lines. Net working expenses (without depreciation or amortisation) 
of electric lines average 20 per cent. of receipts, whereas steam lines show 
a considerably higher ratio of working expenses. Italy possesses many 
hydro-electric works. In. 1898 Italy owned electrical energy equal to 
118,000 H.P. ; 10 wears later it had risen. to 694,000 H.p., of which 
204,000 H.P. were generated by coal and 490,000 n.r. by hydro-electric 
plant. At the beginning of 1909 new plant had been laid down for 
another 130,000 n.r., and the total in 1911-12 was over 1,000,000 n.r. 
This has enabled the Government to electrify considerable portions of 
the Italian railway system. The heavy traction expenses. across the 
Apennines have been reduced considerably by the electrification of the 
systems. — Electricity is gradually ousting steam for traction, and before 
JO vears are over it is stated that “we shall find the Italian railwavs 
largely run. by electricity. and the Government will be able to reduce 
working expenses by another 10 per cent.” The State itself is one of the 
largest consumers of electricity, and thereby guarantees invested capital 
a sure and continuous source of income. Private capital invested in 
electric traction amounted in 1908 to 327,097,777 lire, 185,562,437 lire 
of which was Italian, 138.558.262 lire Belgian and 2,977,052. English. 

Mr. Fenchelle states that the Government helps any company that 
will conscientiously fulfil its bargain and carry out its contracts. He 
refers to a financial group which is now engaged in financing a new 
Italian railway concession for an electrie line which will form an impor- 
tant link with the State railw avs, and open up a whole province and put 
it into communication with one of the largest towns of Ialv. This line, 
which is not quite 40 miles, enjoys a Government subsidy of over £26,000 
per annum for 50 years, The Government is also willing to capitalise 
part of this subsidy at 4 per cent.. and contribute immediately £478,000 
towards the construction of the line. still leaving an annual subsidy of 
nearly £4,000 for the redemption of debentures. 


Kobe Tramways.—The completion of the delivery of an order for 
12 Warner trucks by the * M. & G." Truck & Engineering Co., makes 
42 systems upon which the Werner axle has been titted to date, in- 
cluding I0 lines in the United States. 


Morocco.—A_ Reuters telegram states. that an international 
syndicate has adopted a resolution urging that Spain should autho- 
rise the laving of telegraph lines through the Spanish zone in Morocco. 
which she has hitherto opposed. The resolution has been sent to 
the French and Spanish Residents for transmission to their Govern- 


ments. 


Russia.—H.M. Vice-Consul at Leipzig reports that a recent in- 
vestigation by the. Russian. Ministry of Finance proved that there 
was no branch of industrial enterprise in the Russian Empire in 
which German capital was not invested. There were considerable 
German investments in the gas. chemical, electrical machinery and 
metal industries, In the gas industry, 71 per cent. of the capital 
is German money, and in the electrical industry 85 per cent. 


MISCELLANEOUS NOTES. 


Exhibitions.—The Second International Chemical Industry and 
Engineering Exhibition and the First Foundry Trades’ Exhibition 
will be held at the Agricultural Hall. Islington. London. from June 
» to 23. Particulars from Mr. F. W. Bridges, 124, Holborn. London, 
"IL 

The Liverpool Exhibition was formally opened yesterday (Thursday) 
by the Lord Mayor. There is an electrical section, which has been 
organised at the suggestion of the Electrical Committee of the Corpora- 
lion, and 14 leading electrical firms in the city are exhibiting. 


Fatality.—At the Oakbank Oil Works. Mid.Calder. on the 15th 
inst.. a plumber named Thomas Peutherer, was killed by electric 
shock. l j 

He had been repairing some lead piping and slipped, his hand coming 
into contact with a wire carrying a high voltage current. He then fell 
across the wires and was immediately killed. — 


. — — 


Hebburn.—The Council has asked the Board of Trade to hold an 
inquiry into the explosion which occurred in a house in Lyon-street, 
Hebburn. on March 31. » 

The Northern Counties Electricity Supply Company have notified 
their intention to lav high tension cables from Ellison-street to the “C " 
Pit, and the Council will not give their approval unless the cables are 
laid in lead and earthenware troughs. 


Leicester Wiring Dispute.—The dispute between the electrical 
contractors and wiremen in Leicester has been settled. 

It has been agreed that the standard rate of wages for competent wire- 
mon who have worked at the trade for not less than six years shall b? 9d. 
per hour, the higher rate to come into operation in the first pay day 
following August Ist. 1913. The minimum rate for wiremen not 
qualified shall be not less than 81d. per hour. Alo the men to return to 
work immediately. 

Shipping Exhibition.—It has been decided to prepare a thoroughly 
up-to-date representative shipping. engineering and machinery 
exhibition, to be held in Olympia in the autumn of next vear. The 
exhibition will be organised by the industries concerned, and it is 
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Telegraph and Telephone Material. 

Tenders are invited by the Commonwealth of Australia for 
the supply and delivery of Telegraph and Telephone Material 
at various towns in the Commonwealth States. Tender forms, 
specifications, &c., from the Commonwealth Offices, 72, Vietoria- 
street, London, S.W. The places where goods are to be delivered 
and the dates for receipt of tenders are given in an alrertisement. 


Steam Turbo-Alternators, &c. 

GLAsaow Corporation invite tenders for the supply and 
erection of one 5.000 kw. and one 2,000 kw. Steam Turbo- 
alternators with Condensing Plant. Specifications, &c., from 
the general manager of the tramways, Mr. James Dalrymple. 
46, Bath-street, Glasgow. Tenders to the town clerk, Mr. J. 
Lindsay, City-chambers, Glasgow, by 10 a.m. Monday, May 26. 


E.H.T. Switchboard. 

OrpHAM Electricity Commiitce invite tenders for the Supply 
and Erection of an Extra-high-tension Switchboard. Specifica- 
tions, &c., from the borough electrical engineer, Mr. S. Wilmott 
Newington, and tenders are to be in by noon May 3l. 


Cables, Street Work, Junction Boxes, Street Fittings. &c. 

The Urban District Council of ABERDARE invite tenders for 
the Supply and Installation of Cables, Street Work, Junction 
Boxes, &o., Incandescent Fittings for Street Lighting, and 
Meters, &c. Specifications, general conditions and form of 
tender may be obtained from the Clerk of the Council, and the 
plan may be inspected at the offices of the consulting engineer. 
Mr. Stephen Sellon, 36. Victoria-stroet, Westminster, London, 
S.W. Tenders must be delivered to the clerk. Mr. D. Llewellyn 
Griffiths, Town Hall, Aberdare, by Thursday, May 29. 


| Cables. 


| 
| 


LoNDoN County Council require tenders by 11 a.m. June 3 for 
supply, &c., of h. and l.t. Cables. &c. Specifications, &c., from 
the Clerk, Spring Gardens, S.W. 


College Lighting, &c. 

Tenders are wanted by noon June 6 for the installation of 
Electric Light and Electric Bells at the new training college, 
Glanmor, SWANSEA. Specifications, &c., from the Clerk. 
Education Offices. 9, Grove-place, Swansea. 


Wiring and Fittings. 
Croypon Corporation require tenders by 11 a.m. May 29 for 
the Electric Lighting of the fire station and library. Specitica- 
tions from the Borough Engineer. 


School Lighting. 

Loxpox County Council invite tenders by 11 a.m. May 28 for 
Electrical Installations at Lewisham Bridge and Fairfield-road, 
(Bow) Schools (about 170 and 20 lighting points. respectively). 
Specifications from the Chief Engineer, Spring Gardens, S.W. 

Piping, Pumps, Hot Well Tank, &c. 

DuNDEE Corporation require tenders by first post May 30 
for supply and erection of Steam and Feed Piping, Steun-feed 
Pumps, Hot Well Tank, &c. 
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stated that. for the first time. the enterprise will be run on purely 


co-operative lines, every exhibitor having a direct interest. | — 
Many great shipping companies and engincering firms have promised nt 
their support, while the list of patrons is a representative one. The | n, 
president is Sir Owen Philipps, K.C.M.G., chairman of the Royal Mail Py 
Steam Packet Co., and of Messrs. Elder, Dempster & Co., while the vice- "a 
presidents are the Marquis of Graham, Sir Alex. B. W. Kennedy, Col. [suat 
R. Saxton White and Mr. E. H. Tennyson D. Eyncourt, director of P. 
naval construction. The naval section will include war vessels, equip- pe 
ment, armour, guns, torpedoes, floating docks and coal-handling plant. F3 
In the shipping section craft of all kind will beon view, while such matters a 
as wireless telegraphy, quick loading, cold storage, boat lowering and ae 
signalling, &c., will be dealt with. As regards general engineering, the (cs 
undertaking will pay attention to turbines, all forms of marine engines, ie 
hydraulic, ventilating and heating machinery, cranes and lifts. The d 
organising managers are Mr. Charles H. Luke, A.M.S. E., and Mr. Frederic I 
W. Bridges, who have much experience of this class of work, and the + 
offices are at 104, High Holborn. London, W.C., and 196, Deansgate, "e 
M^ nehester. ; 
Will.—The late Prof. Andrew Jamieson left personal estate of the " 
value of £2.283. oe 
Tega 


— 
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INVITED. 
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Infirmary, &c., Lighting. : : 
PORTSMOUTH Guardians want tenders by 11 a.m. June 11 for n 
Complete Electrical Installation of workhouse infirmary Ve 
extensions, and the Boiler House at the workhouse. Specifica- | 
tion, &c., from the Guardians’ Offices, St. Michael's-road, 1 
Portsmouth, after May 26. oe 
Electrical and General Stores. hn 
The CLYDE NAVIGATION TRUSTEES require tenders by 10 a.m. ii: 

May 26 for one year’s supply of Electrical Stores. Castings, Iron S 

and Steel. Oils, Paints, &c. Specifications, &c., from the E 
Superintendent of Stores, 16. Robertson-street, Glasgow. 


Cooling Tower. 
WarrHAMSTOW Urban Council require tenders by 5 p.m. May 
98 for supply and erection of natural draught Cooling Tower at 
their electricity works. Specification, &c., from Mr. G. R. Spurr, 
electricity works. Walthamstow. 


Electrical Fittings, Indiarubber, Ironmongery, &c. 

The LIVERPOOL ELECTRIC RAILWAY Co. require tenders by 
10a.m. June 3 for 12 months’ supply of Electrical Fittings. 
Indiarubber, Ironmongery, Oils and Grease, &c. Forms of 
tender, &c., can be obtained at 3I. James-street, Liverpool. 


Internal Telephones, and Bells. 
The Metropolitan Asylums Board want tenders by 2:30 p.m. 
June 4 for extension of internal Telephone System and instal- 
lation of new Signal Bells at the Western Fever Hospital, Sea- 
grave-road, FULHAM. S.W. Specifications from the Boards 
Office. Embankment. B.C. 


Foundation, &c. 
MANCHESTER Electricity Committee want tenders by 10 a.m. 
May 28 for Foundation for turbo-generator, Floor Extensions, 
&c.. at Stuart-street generating station. Forms of tender, &c.. 
from Mr. F. E. Hughes. Town Hall. Manchester. 


Cooling Tower. 

Hauirax Tramways and Electricity Committee require 
tenders by noon June 6 for Supply and Erection of Natural 
draught Chimney-type Water-cooling Tower. Specifications, 
&c., from the Borough Electrical Engineer. 


Cables, Wires and Meters. 

Devonport Electricity Committee want tenders by noon 
June 2 for 12 months’ Supply of Cables, Wires and Meters. 
Forms of tender. &c.. from the Borough Electrical Engineer. 


Switehboard, Switehgear and Accessories. 
The Agent-General for VICTORIA is prepared to receive 
tenders for 20,000-volt h.t. Switchboard, lt. Switchgear and 
Accessories for the power station and sub-stations to be con- 
structed in connection with the electrification of the Melbourne 
suburban railways now being carried out. Specifications an 
forms of tender from the Agent-General and further information 
may be obtained from the consulting engineers, Messrs. Merz & 
McLellan, 32, Victoria-street, S.W. Tenders to the Agent: 
General, Melbourne-place, Strand, W.C., by 4 pm., June 2. 


1: 
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TENDERS REGEIVED AND AGGEPTED. = 
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KiNco's LyNN.—The following tenders were accepted by the Council 
ast week :—Browett, Lindley & Co.. one 400 kw. high-speed steam 
engine. £1.289, and steam, exhaust and feed pipes. &c.. £427; Rees 
Roturbo Mfg. Co.. rotary jet condensing plant, £305; Phoenix 
Dynamo Co.. one 400 kw. dynamo, £500. 

METER Costracts.—Chamberlain & Hookham have received the 
contract for two-rate meters from Ashtou-under-Lyne. and also the 
contract for car meters from Lowestoft. | 

SOUTHAMPTON.—"l'he Council have accepted the tender of W. 
Dibben & Son (at £24. 14s. 6d.) for an annual supply of electric 
lamps to the water department. 

WoRTHiNG.— Hart Accumulator Co. has secured the contract from 
the Corporation for the supply of additional cells required for the 
extension of the storage battery at Worthing electricity works. 

ASHTON-UNDER-LYNE.—The Council have placed an order with 
the Bastian Meter Co. for 10-ampere meters. 

TauNTON.—The Council have accepted the tender of R. Warner & 
Co. for steam-driven feed pump. at £47. 10s. 

WINCHESTER —The Council have accepted the tender of A. 
Reyrolle & Co. (at £824. 53.) fora new switchboard, 

MExBorROUGH Council have accepted the tender of Galloways 
Limited for a Lancashire boiler at £723. 

INSULATING CoMPoUND.—In addition to the contracts secured by 
the Dussek Bitumen Co. for the supply of '* Trinidite ` insulating 
box compound, the Admiralty have recently accepted a tender from 
the company for ** Trinidite " compound for use in H.M. battleships, 


dockyards, &c. 

SyDNEY (N.S.W.).—The City Council have accepted the following 
tenders :— 

Gardner, Waem & Co., Union Electric Co. and British Westinghouse 
Co., motors; Guthridye & Co., are lamps; British Insulated & Helsby 
Cables (£3,624. 12s. 6d.) and W. T. Henleys Telegraph Works Co. 
(£122. 18s. 4d.), feeder cables; British Insulated & Helsby Cables 
(£7,316) and Noyes Bros. (£4,379. 13s. 4d.), underground cables (the 
latter being subject to an amendment of the wording of the tender) ; 
W. T. Henley's Telegraph Works Co., Noyes Bros. and British General 
Electric Co., insulated cable, schedule rates ; Edison & Swan Co., India 
Rubber, Gutta Percha & Telegraph Works Co., Noyes Bros., Siemens 
Bros., Henley's Telegraph Works Co., Haes & Eggers, British General 
Electric Co. (provided Osram lamps are supplied for items 3,620 and 
3,021), W. G. Watson & Co. and Lawrence & Hanson, electrical acces- 
sories, schedule rates. 

Sydney City Council have also decided to place an order with Willans 
& Robinson, the makers of the first turbo-generator installed at the 
power house, for a new part for that unit, provided they will quote for 
the low-pressure portion of the turbine body of No. 6 set at a price not 
exceeding £525. Orders are also to be placed with Dick, Kerr & Co. 
for a special tool for removal of couplings from turbo-altemators at £30, 
with the Australian General Electric Co. for additional switchgear (pro- 
vided they will supply it reasonably within the estimated cost of £175), 
and with the Austral Supply Co. for Stirling boiler superheater tubes 
(if supplied reasonably within the estimate of £163). 

MocvsNT LYELL (TasMaNIA).— The contract for the hydro-electric 
power plant for the Lake Margaret scheme of the Mt. Lyell Mining 
Co. has been secured by the Australian General Electric Co. 

The plant will consist of four 1,200 kw. (6.600-volt three-phase 50- 
cycle) generators, direct coupled to Pelton water wheels, made by Boving 
& Co., suitable for working up to 1,100 ft. head of water. The generators 
will supply power to a sub-station by means of two 19/11 copper trans- 
mission lines, In. the sub-station will be nine 700 kw, three-phase 
transformers, which will supply power for motor-driven blowers, &c., 
at the smelting works, at 3,000 volts. The whole equipment, including 
generators, main aad sub-station switchboards, with transformers, 
motors for existing generators, lightning arresters and all auxiliaries 
will be made by the General Electric Co. of New York. The steel pipes, 
&c., will be supplied by Boving & Co., and will consist of some 4,500 ft. 
of welded steel piping of from 30 in. to 20 in. diameter. 


ParsrEY Corporation want tenders by 10 a.m. May 27 for 
12 months’ supply of Oil for the electricity department. 
Insulators. | 

The Deputy Postmaster-General, MELBOURNE (Victoria). will 
receive tenders until 3 p.m. July 1 for supply of Insulators 
(schedules 874 and 875) Specifications from the Common- 
wealth Offices, 72, Victoria-street, London, S.W. 

Condensing Plant, Pumps and Piping. 

The Agent-General on behalf of the Government of Western 
Australia, invites tenders for Condensing Plant. Pumps and 
Piping in connection with an electric power station at PERTH, 
Specifications and form of tender from the Agent.General, 15, 

'jictoria-street, Westminster, S.W., and further information 
may be obtained from the consulting engineers, Messrs. Merz & 
MoLellan, 32, Victoria-street, S. W. Tenders must be delivered 
at the London office of the Agent-General by May 28. 


Telegraph and Telephone Material. 

| The Postmaster-General's Department, PERTH (W.A.), require 
tenders by 3 p.m. July 30 for Steel Towers and Ironwork, and 
by 3 p.m. Aug. 6 for Insulators, Telegraph and Telephone 
Material and Iron Poles (W.A. schedules 258, 261 and 264). 
Specifications from the High Commissioner, 72, Victoria-street, 
London, S.W. 

The Deputy Postmaster-General, PERTH (Western Australia) 
invites tenders until 3 p.m. July 23 for Switchboards and 
Parts, by 3 p.m. July 16 for Telegraph and Telephone 
Material (schedules 260, 267 and 273); and until 3 p.m. July 
30 for Switchboard Cable (schedule 275). 

The Deputy Postmaster-General, MELBOURNE (Victoria), 
will receive tendera until 3 p.m. June 24 for supply of Telephone 
Parts (schedule 867), Telephones (schedule 864), h.d. Copper 
Wire (schedules 854 and 855), and until 3 p.m. June 10 for 
Incandescent Electric Lamps (schedule 862). 

Engines, Generators, Switehboard, Lighting System, Cable, &c. 

Bowness Improvement Co.. CALGARY, Alberta, Canada. 
require tenders by May 31 for supply of Two a.c. Generators, 
Two Direct-Connected Exciters, One Motor-driven Exciter Net. 
One Six-panel Switchboard, Lighting System (tungsten lamps), 
Transmission Lines and Underground Cable. and Two Internal- 
combustion Engines. 


Electric Lift. 
The Chairman of the Tender Board, Provincial Auditor's 


Office, CaPETOWN (South Africa) will receive tenders until 
June 25 for the supply and Erection of an Electric Passenger 
Lift at the Alexandra Hospital, Maitland (Cape Province). 
Specifications from the Secretary, P.W.D., Pretoria, or the 
District Engineer, P.W.D., Capetown. 

Pumping and Electric Lighting Plant, &c. 

The EavPriAN PuBLIC Works MINISTRY require tenders by 
noon July 1 for (4) Diesel Plant (15 units, each consisting of an 
engine direct-coupled to a pump) and an Electrical Installation for 
auxiliary power and light for the pumping station (motive power 
to be crude oil engines), Travelling Cranes and Weighbridge, 
and (B) Steam Plant (12 units, each consisting of engine and 
pump) or (alternatively) five units, each consisting of an engine 
coupled to two pumps, and two units, each consisting of an engine 
coupled to a pump, Water-tube Boilers, Coal and Ash-handling 
Plant, Economisers and Steel Chimneys. Conditions of tender, 
&c., from Sir A. Webb, Queen Anne's-chambers, Westminster. 


Equipment of Power Station and Distribution Network. 

The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VALPARAISO. Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square, London,W. 


Concession for Construction of Electric Tramway. 

Tenders will be opened on June 16, at the Public Works 
Department, Maprip, for a concession for the Construction of 
an Electric Tramway from Reus to Tarragona. Local repre- 
sentation is necessary. The “ Madrid Gazette," containing 
particulars, may be seen at the Board of Trade, 73, Basinghall- 
street, London, E.C. 

Electrie Tramway and Power Supply Concession. 

The Kokanp and ANpizuAND (Turkestan) Municipal Eco- 
nomic Committee invite offers for a Concession for the con- 
struction of Electric Tramways, the concession to be for a 
period not exceeding 40 years, the town authorities having the 
right to acquire the undertaking after 20 years. The conces- 
sionaire will also have the right to supply electrical enerzy for 
industrial purposes, Tenders by J uly 14. 


Dun 


— 
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Government Contracts.—Contracts were placed by the British 
Government Departments with the following firms during April :— 

Admiralty.—Newton & Wright, X-ravs apparatus. 

War Office.—Ward & Goldstone, distribution boards ; Atlas Carbon & 
Battery Co., J. C. Fuller & Sons, India Rubber, Gutta Percha & Tele- 
graph Works Co., and Siemens Bros. & Co., parts of electric cells ; Auto- 
matic Telephone Mfg. Co., British L. M. Ericsson Mfg. Co., and Spag- 
noletti Limited, telephones, &c. 

India Office.—Marconi s Wireless Telegraph Co., wireless apparatus ; 
W. T. Henlev’s Telegraph Works Co., cable. 

Crown Agents for the Colonies.—Siemens Bros. & Co., battery material ; 
Callender's Cable & Construction; Co., insulated cable; British Insulated 
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& Helsby Lass edie: M MR ME M LM PE te hendiclas esaaio deltas Sones wae ace telephone cable; Bullers Limited, insulators ; 
Spencer (Ltd. ), telegraph poles ; Siemens Bros. & Co., telephone Hae 
boards, &c., and telegraph poles, 

General Post. Office.— Automatic Telephone Mfg. Co., British L. M. 
Ericsson. Mfg. Co. and. Peel-Conner Telephone Works, telephone appa- 
ratus; Western. Electric Co., telephore cable and apparatus, exchange 
equipment (Llanelly), exchange equipment extension (Kingston), and 
information desk (Hampstead); Callender's Cable & Construction Co., 
telegraph and telephone cable; British Insulated & Helsby Cables, 
telephone cable and copper wire; Connolly Bros., telephone cable ; 
Siemens Bros. & Co., cable distribution plugs; Union Cable Co.. covered 
copper wire; T. Bolton & Sons, Elliotts Metal Co., R. Johnson & 
Nephew, Shropshire Iron Co., F. Smith & Co. (incorporated with London 
Electric Wire Co. & Smiths) and J. Wilkes, Son & Mapplebeck, copper 
wire; Doulton & Co. and Taylor, Tunnicliff & Co.. insulators; Bullers 
Liite, insulators and te legraph ironwork; T. W. Lench (Ltd). tele- 
graph ironwork: T. & E. Jenkins, buildings (Niton wireless station) ; 
Johnson & Phillips, electric light plant. (Waterford); Edmundson’s 
Electricity Corpn., power plant (St. Just wireless station). 


Commonwealth Contracts.— The following tenders have been 
accepted by the Australian Government Departments :— 

Postmaster-General s Deyl; Melbourne.—Western Electric Co., 25 
repeating coils, £34. 7s. 6d.: 1,300 I ‘ators, £195: 20,000 number 
plates, £125; 250 keys, (v. Is. 8d. ; 23 plugs, £62. lOs. ;ONOD ditto, 
£110: 7,000 vds. cord, £44. Os. 10d. O00 cords, £31. os. ; 300 cords, 
£21. 5s. ; 800 indicators, £158 ; 5 800 jac ks, £120. 165. Sd. 3.000 ditto, 
£15; 1.000 plugs, £91. 13s. 4d. ; two switchboards, £108, INS. ; NOD 
weights, £15; 900 indicators, £177. 15s.: British General Electric Co., 
340 trembling bells, £51; 1.000 cords, £20. 16s, 8d. ; 300 ditto, £23. 15s. ; 
200 telephones, £320; 1.600 ditto, £1,775; Le & Hanson Elec- 
trical Co., 25 Ib. carbon, £13. 15s. ; 2.000 cords, £105. 4s. 2d. 4. 000v da. 
cord, £86. 13s. 4d. ; 300 cords, £5. 95. 4d. ; 2.000 diaphragms, HR j. 163, 8d.: 
300 ear-pieces, £3. 15s. ;. 1,000 ditto, £20, lës. 8d.: 1,000 ditto, £14. Is. 3d.: 
1,400 switches, £64. 3s. 4d. 

Postmaster-General's Dept., Sydney.—W. T. Henlev's Te Jegra ph. Works 
Co., 40 cable boxes, 12s. 6d. each; 60 ditto, 14s. 6d. each: 100 ditto, 
24s. each; 80 ditto, 38s. each ; Australian Metal Co., 1] mile telegraph 
cable, £627 ; British General. Electric Co., 10,000 2 mfd. condensers, 
ls. Vdd. each: Jas. Paton & Co., 200 jacks, 10d. each, 

Public Works Dept., Sydney,— Australian General Electric Co., three- 
phase motors and switchgear for Uhr's Point works shops, se hedule rates 
Noyes Bros., telegraph wire and galvanised iron stay wire for railway 
construction stock, schedule rates. 


Ll = - 


MUNICIPAL ACCOUNTS. 


— — à ———— 

Birmingham.—The accounts of the electric supply department 
for the year ended March 31. adopted by the C ity Council on Tuesday. 
show capital expenditure £1.996.084 (increase £186.44: 2) and the 
loans outstanding amount to £1.698,646, 

Revenue was £806,845 (compared with £288,725), working and general 
expenses were £170,482 (£138. 430). Interest on stock, mortgages and 
loans, redem ption of loans and sinking fund required £55,510 and interest 
on consumers’ deposits £71. £6,000 was carried to renewals fund and the 
surplus for the vear was £21,632 (£9 1.581). Lamps connected. are equi- 
valent to 261,133 (205.213) 16 o. iy and motor connections to 51.646 
(32.584) H.P. Units sold were 63,250,402. (40,190. 247), and the average 
price obtained per unit was Flod. (1:424.).. The amount contributed 
to improvement rate (£21,635) is the largest for any year since the pur- 
chase of the undertaking, and the previous vear's contribution (£20.237) 
showed an increase of £4,788 over the highest previous figure. The 
year’s accounts include the results of the Aston Manor and Handsworth 
undertakings, Which were shown separately last vear. The amount by 
which the receipts were reduced in consequence of reductions in charges 
was about £30,000 and coal cost about £9.400 more in consequence of 
the effect of the coal strike on the quality of the coal. 


Burton-upon-Trent.—The accounts of the tramw avs department 
for the year ended March last show capital expenditure £106,225, and 
the outstanding debt is £50.583. 

Revenue, exclusive of Midland Railw av Co.'s running, was £15,117 
(compared with £14,646 in previous year), and operating expenses were 
£11,520 (£11,673). sinking fund required £1.378 (£l. 411). and the net 
balance was £797 (£529), out of which £500 was contributed to renewals 
fund. Revenue per car-mile was 8:23d. (8-04d.), and operating ex penses, 
including power, were 645d. (6-41d. ) Passengers carried were 3,300,252 
(3.188.655), car-miles run 440.94] (437,106), and units used 572,569 
(215,622), or 1-01 per car-mile, the lowest on record at Burton. 


Ipswich.—The accounts of the electric supply department for the 
year ended March 31 show capital expenditure £120.703 (increase 
£16,288), and £22,721 has been repaid. 

Revenue was £24,733 (compared with £21,485), ‘working expenses were 
£16,899 (£12,951), interest required £3,449 (£3,049) and repayment of 
loan £4,458 (£3,137), and the net result was a deficit of £1,708 com pared 
with £2,347 profit). Units generated for light and power were 2,396,891 
(1.609,232) and for traction 072,411 (667,441), and sold for all purposes 
2,606,119 (2.050,885). Motors connected aggregate 2,299 (1, 903) H.P., 
and total connections (including motors) 4.338 (3.791) kw. 

The report of the chief engineer and manager (Mr. Frank Avton) states 
that revenue contributions to capital expenditure were £1,634, and that 
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the deficit is due to heavy cost of coal per unit, heavy capital charges on 
plant which has not vet earned revenue, and the large charge on revenue 
to cover wages of permanent employés engaged on capital work. Spot 
lots of coal bought during the latter portion of the coal strike were of very 
peor quality, and the strike cost the department about £1,000 ; nearly 
all through the vear there were troubles with No. 4 turbine, but the 
defects having been eradicated by the contractors, it is now giving efħ- 
cient results. Capital charges were also greater than the previous year by 
£1,721, but there is now 3,511 kw. of plant in the station compared with 

1.511 Kw. before the two turbines were installed, and the revenue has 
increased by £2,718. 

Mr. Aston trusts that the Electric Supply and Tramways Committee 
will inaugurate soon an arrangement for the hiring out of e lectrie cooking 
appliances by the department, and that every inducement will be offered 
for the use of electric vehicles in Lpswich, 

The capital expenditure of the tramways department is £114,838 (no 
increase), and £15,442 has been repaid, while the reserve or renewals fund 
amounts to £8,180. Revenue was £23,404 (compared with £22,939 in 
previous vear), working e penses were £17,416 (£10,861 ). T required 
£3,642 (£3. 760) and appropriation for repayment of loan £2,077 (£2,024), 
leaving net. profit. £268 (£177). Revenue per car- Suc was 8-408d, 
(N(:3000.*, and working expenses, including power, were 6:257d. (6:105d.). 
Passengers carried were 5.554.585. (5,526,496), car-miles run. 668,025 
(662,792), and units used 072.411 (007,441). 


Leeds.—The accounts of the electric lighting department for the 
year ended March 31 (presented to the Tramways and Electricity 
Committee on Monday) show capital expenditure £1.000.647 and the 
outstanding debt is £745.912 (— £48. 6s. 3d. per kilowatt of plant 
installed). 

Revenue was £121,587 (compared with £114,846 in previous year), 
working expenses were £40,953 (£31,757). and extraordinary renewals 
were paid for out of revenue to the extent of £381 (£3,004) leaving gross 
profit £83,263. (£80,085). Income tax and interest required £28,551 
(£28.477). and redempiion fund charges and contribution to capital 
expenditure (£2,752) amounted to £39,203 (£35,544). le ‘faving a surplus of 
£15,509 (£16065) The maximum price of current was reduced from 
td. to 31d. per unit from Oct. 1 bist, which caused a reduction of £1,747 
in revenue, although sales of current increased by D per cent., con- 
SUUS by 134 per cent. (from 7 ya to 8,101) and motors connected by 
27-8 per cent. (from 17.291 to 22.096 m.r.) Although the quantity of 
heating (including cooking id ironing) apparatus connected is still 
small, it has increased by 79-7. per cent. Working expenses increased 
owing to increased. prices of coal and other materials, but working cost 
por unit has not increased. (total 0-44d.), and the total costs, including 

capital charges, are down 0:200. (from 1-334. to 1134) The maximum 
load was 10,7125 kw. (9.560. Kw.) — NXeerregaie connections, exclusive of 
traviton, are equal to. SDL,700 (760,757) 35-watt lamps. Units sold, 
including traction, were 23,130,512 (17,841,572). 

The tramway accounts (abstracted in our issue of May 9) were a'so 
submitted to the Committee on Monday, 

The report of the general manager (Mr. J. B. Hamilton) states that 
wages of motormen and conduetors increased by £3,881. In pursuance 
of the policy of purchasing current from the electric lighting department 
(which supplied 2,906,096 units for the tramw avs during the vear) it was 
decided to purchase two 1,500 kw. rotary converters with transforming 
pent and switchgear, The lifeguard has acted successfully on. 18 occa- 
sons, and. 100 cars have been fitted with a side lifeguard, the invention 
of members of the staff. The emploves number 1,941, compared with 
1.827 last vear. Tratie rec eipís on the railless trolley vehicles were 
£2.236 (666d. per car-mile) and working expenses were £1,562 4:65d.) 
per car-mile, and after providing for interest and sinking fund (£711) 
there was a deficit of £36. 10s. 4d. (0:21d. per car-mile). 


Nottingham.-—The accounts of the electricity department for thie 
year ended March 31 show capital expenditure £478,564 (increase 
£4.937). and outstanding stock and loans amount to £304,281. 

Income was £96,719 (com pared with £97,813 in previous vear), working 
and general expenses were £57,399 (£253,752), interest required £11,993 

(£12.210), sinking fund and repayment of loans £16,436 (£16,171), and 
£2,891 (£832) has been transferred to reserve fund, leaving a balance of 
£58,000 (£14,848). Units generated were 13,599,812 (13,563,732) and sold 
12,602,206 (12,577,326). Total maximum demand was 6,765 (6,558) kw. 


Walsall.—The accounts of the electric ‘ity department for the year 
ended Dec. 31. 1912. show capital expenditure £147,020 (increase 
£11.124), and £11,182 has been repaid. 

Revenue was £17,917 (compared with £17,162), working and general 
expenses were £13,643 (£10,431), leaving gross profit £4,274 (£6.731). 
l terest required £3,880 and sinking funds £4,247, leaving a net deficit of 
£3.853 (£185). Working and eneral costs, exclusive of capital charges, 
were ]44d. per unii sold. Units generated. were 3,057,954 and sold 
2.263.853. Total maximum demand was 1.290 kw. 

The capital expenditure of the tramways department. is £183.351 
(iicrease £5,090). Loans have been redeemed to the amount of £23 3.900 
and £8384 (which may be re-borrowed) has also been repaid, Revenue 
Was £31,429, working expenses were £18,228, interest re quired £5,164 and 
‘Hiking fund £3,577, leaving net profit £3,392. ‘The Committee propose 
to deduct a second contribution of £500 for relief of rates and to carry 
£2,802 to reserve, Revenue per car-mile was 11:326d. (compared with 
11-042d.). and working expenses, includi: ng power, were 6-560d, (6-488d.). 

Average fare charged per mile was 0-77d. Passengers. carried were 
5,683,798, car-miles run 605,904 and units used 780,825 
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COMPANIES’ MEETINGS AND REPORTS. 


mcr e 


Eastern 'Pelegraph Co. (Ltd.) 


The eighty-second ordinary general meeting was held on Wednesday, 
under the presidency of Sir Jons WoLFE Barry, K.C.B. 

The SECRETARY (Mr. A. R. Hardie) read the notice convening the 
meeting, and the auditors’ report. 

The CHAIRMAN then said: Gentlemen, the gross revenue for 
the half-year amounted in round numbers to £753.300, against 
£729,400 for the corresponding period of 1911, or an increase of £23.900. 
The revenue for the period under review is the highest ever received 
by the Company in anyone half-vear, and it is gratifving to be again able 
to report that the increase is spread over every. branch of our traftic, 


operation bv the Western Telegraph Company in May last year, and 
representa our share of the loss of revenue occasioned by the reduc- 
tion; but we trust that this will be gradually recouped as the 
trafic expands with the commercial development 
taking place in South America. The traffic with Egypt is not quite so 
good as it was in 1911. Beyond these facts I think there is nothing in 
the revenue to which I need draw attention. The ordinary working 
expenses for the half-vear amounted in round numbers to £273,200, 
against £245,300, for the half-vear to December, 1911. or an increase 
vf £27,000, . 

As I have so often pointed out at these meetings, we must expect a 
constant expansion of our working expenses in view of the ever-increasing 
volume of traffic which has to be handled by our staff, and which neces- 
sitates the employment of great ir numbe:sand consequent increases under 
most of the heads of expenditure. ‘Phere is an increase of £10,300 under 
the heading of “ Salaries and Wages " in the joint abstracts, due to a 
considerable augmentation in the number of the staff. to annual pro- 
motions, and to the improved conditions to which I referred at the last 
mecting relating to Sunday duty and overtime, Practically every item 
of expenditure contained in the two abstracts shows an increase when 
comparing the two half-years, but there is nothing to which | need par- 
ticularly refer with the exception perhaps of the items " Maintenance of 


9 


which is now 


Instruments " and “ Maintenance of Landlines.” ‘The former item 
shows an increase of some £2,000, which is due to the introduction of 
hew and improved instruments for the better working of our cables, 
while the latter item is nearly £4,000 more than for the corresponding 
half-year, and is due to the substitution of phosphor-bronze fos iron 
Wires over a large portion of our landlines in Kevpi. 1 have now to 
refer to a very important item of expenditure —viz., © Expenses Nite rdivy 
Maintenance of Cables.” a necessarily variable charge to revenue, depend- 
mg upon the number and extent of the cable repairs, and to the 
amount received for the charter of our cable-repairing steamers by 
foreign Governments and other telegraph companies. On the present 
occasion the charge to revenue is £45,500 more this half-vear than for 
the corresponding period of 1911, and is chietly due to an expenditure 
of.55 miles more cable, and to the fact that the amounts received in 
respect of charters and other credits were over £20,000 less this half-vear 
Hon toe the half-year ende | December, 1914. In consequence of the 
foregoing it will he found that the net protit for the half-ycar. under 
ei a than in the corresponding half-year of 1911; 
E160 000 i ^s b £ able to state that we have been able to contribute 
Nd heh Ere Teserve fund, and that, notwithstanding the 
fund for the e x pun AD referred. the amount carried pone 

Veetstredat da e ME is £30,000 more than for the year I91t. 
tion with im ae ere us ee to contem plated expenditure in connec- 
ing of our ae ca Hee i eu SOME of our cables and to the strengthen- 
üt callin and eis cast of Suez by the laying of new and impor- 
(5. 10 hi aan wi "i on reference to page 10 of the accounts that 
IN respect of cen E th: general reserve fund this half-year 
£LOIO 000, Owing i T ich it is estimated will, in all. cost about 
to the. Black Sea "Tele Parr: of the original concession granted 
ments in respect of nce : M by thc Russian and ‘Turkish Govern- 
pany has been e te Pun Odessa to Constantinople, this com- 
Proportions by the d wound up. The shares were held in equal 
Panies, and the cable Pas t D And the l Indo- European Telegraph Com- 
to whom other OAN Es the joint. property of those companies, 
two Governments ref. : work the cable have been granted by the 
value of our half o th oe i o. The difference between the estimated 
Black Sea Telegra n e cable and the value of the shares we held in the 
fund. ph Co. has been written off avainst the general resorve 


In : 
Tu consequence of the continued 
tstments the Boar, 


Provision on this accol 


depreciation of our reserve fund 
i a rd it advisable to make a further 
general resar, int by transferring an additional £25,000 from the 
special MM d the special fund provided for the purpose. This 
difference beleen ane à at £325,000, which represents approximately the 
on Dec, 31 last cost and the middle price according to the official list * 
* Our c.s. “ Duplex " has been sold out of the cable 


FINANCIAL MATTERS. 


HARINA TTA THAT TEETH AAT OONAN DOOU AUT O O L 


with the exception of South America and Egypt. The former is less 
owing to the reduction by about one-third in the rates brought into 


DULL 


repairing service, and we have purchased the ¢.s. “ Cambria " from the 


Telegraph Construction & Maintenance Co. 


charged with £35,505. 3s. 10d. on account of the cost. As the sale of the 


Capital expenditure ha: been 


es.“ Duplex " has only been recently effected the transaction will appear 


in next vear's accounts. 

Some time avo Í stated that it might be found hetter in the future if 
our meetings were held annually instead of half-yearly. As this 
Company is established upon such a sid basis, and the reports 
of the working results each half-vear are so consistently satisfactory, 
your directors think it unnecessary to call stockholders together moro 
than once a vear in future instead of twice à year as at present. A con- 
siderable economy in labour and money will be effected, and [ trust this 
arrangement will be approved by the stockholders, more especially as 
it is being adopted by many large companies, particularly by railways 
and banks. Provision is made for this alteration, for an alteration in the 


number of directors. and for the appointment of sub-commi.tees to deal 


with finance a: d routine matters, in the new articles of association, 
which the directors will subinit to the stockholders at an extraordinary 
general meeting to be called in June. 1 now move the adoption of the 
report and accounts, and the declaration of the dividends and bonus 
therein set out. 

The VICE-CHAIRMAN and MANAGING DIRECTOR (Sir John 
Denison-Pender, K.C.M.G.) seconded the resolution, which was carried 
unanimously. 

The CHAIRMAN then proposed that the regulations which had been 
submitted to the mecting be adopted in the place of those now regulating 
the company. 

Sir ALBERT J. LEPPOC CAPPEL, K.CLLE., seconded the motion, 
which was carried unanimously. 

Mr. WILSHAW said he desired to. give expression to the con- 
gratulations of the stockholders and of the staff to Mr. J. C. Denison- 
Pender, M.P., on his election as a Member of Parliament for the 
Newmarket Division of Cambridgeshire. Mr. Pender was well known 
and greatly esteemed by the staff and had worked side by side with 
them in many of the departments of the Com pany, where his personality 
had left an abiding im pression. 
he had been one of themselves. 

Mr. DENISON-PENDER, M.P., having expressed his thanks, a 
cordial vote of thanks was passed to the chairman, directors and staff, 
and the meeting terminated, 


Eastern Extension Australasia & China Telegraph Co. (Ltd.) 


The seventy-ninth half-vearly ordinary general meeting was held on 
‘Tuesday, under the presidency of Sir Jons WorrE Barry, K.C.B. 

The GENERAL MANAGER AND SECRETARY (Mr. F. E. Hesse) 
read the notice convening the meeting and the auditors’ report. 

The CHAIRMAN: The gross receipts for the half-vear to Dec. 30 


In their sports as well as their dutics 


amounted, in round numbers, to £379,000, against £359,000 for the corre- 
sponding period of 1911. showing an increase of £20,000. Nearly £4,000 of 
this increase was derived from additional reserve fund investments, and the 
remainder (£16,000) was due to growth of tratlic spread over the whole 


of the Company's system. 


The working and other expenses amounted, 


in round numbers, to £154,000, against £159,000 for the corresponding 


period of 1911, showing a decrease of £5,000, partly due to the expenses 


attending maintenance of cables having been nearly £2,000 less last vear 


than in 1911 and partly to the genera! expenses of. stations having been 
debited in 1911 with the cost of new relay and other apparatus, for which 
there is no corresponding item in the accounts for the past half-vear. 


Comparing the figures for the whole year the following satisfactory 
results are seen: The gross revenue for 1912 amounted to £747,000, 
against £689,000 for 1911, showing an increase of £58,000, whilst the 
gross expenditure for the past year was within a few hundred pounds of 
the expenditure for 1911. ‘Phe net profit for the past half-vear was 
roundly £206,000, and, after adding £56,000 brought forward from the 


previous half-year. there remained an available balance of over £262,000. 
The usual quarterly interim dividends of 2s. 6d. per share were paid 


during the past vear, and it is now proposed to distribute a like amount 


to-morrow, making a total dividend of 5 per cent. for the vear. 1t is 


also proposed to pay a bonus of 4s. per share, or 2 per cent., making a 


total distribution of 7 per cent. for 1912. 

After making the usual additions to the maintenance ships’, insurance 
and depreciation funds, £100,000 of the revenue balance has been trans- 
ferred to the general reserve fund, making. with the contribution of 
£75,000 for the previous six months, a total addition to that fund for 
1912 of £175,000, against £125,000 for 1911. z 

On the other hand, the general reserve fund has been debited with 
£50.000 as a further provision on account of investment fluctuations, 
making a total provision against depreciation of £200,000, which was 


practically the amount of depreciation on Dec. 31 last, when the printed 


accounts were made up. Since that date, however, the depreciation, 


unfortunately, has further increased by about £17,000, which will be 
dealt with during the current year. 


The general reserve fund has also been debited with £86,700, the 
amount expended up to the end of last; year an connectipn- with the 
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The cable which the Eastern Telegraph (Co. have arranged to lay 
between Aden and ('olombo to connect with our new cables will pro- 
bably be completed towards the end of the current year, and our further 
sections between Penang and Hongkong are expected to be laid and 
opened for traffic in the early part of 1914. l l 

The cost of our new cables will amount. to about £750,000, which will 
be charged against the general reserve fund. The revenue balance 
carried forward for 1912 amounts to £27,000, against £23,000 carried 
forward in 1911. 

Having dealt with the principal items in the accounts before the meet- 
ing, the Chairman proceeded to briefly. refer to. the more important 
changes embodied in the new Articles of Association which form the 
regulations of the Company submitted for the shareholders’ approval 
after the ordinary business of the present meeting. These new regulations 
dealt with the borrowing powers of the directors, which at present are 
unlimited, to two-thirds of the nominal amount of the capital. Provision 
is also made for the appointment and payment of Committees of the 
directors as follows :—Article 105—" The directors may appoint and 
remove such Committees of their own number as they think fit, and may 
determine and regulate the quorum, duties, procedure and remun- 
neration of any such Committee. Such remuneration may relate back to 
a date not earlier than Ist January, 1913, and may be pavable out of or 
in addition ty the remuneration pavable to the directors, but so that the 
aggregate additional remuneration pavable to all the members of all such 
Committees from time to time subsisting shall not, without the sanction 
of the Company in general meeting, exceed £1,000 per annum.” Pro- 
vision is also further made for the holding of annual instead of half- 
vearly general meetings. Continuing, the Chairman moved the adoption 
of the report and accounts and the declaration of the dividend and bonus 
thercin set out, making, with previous pavments, 7 per cent. for the vear 
1912. 

Mr. F. A. BEVAN seconded the resolution. 

"In reply to questions, the CHAIRMAN said: As to increasing the 
dividend, this matter has been very often before the Company, but I 
venture to think that the policy of distributing the dividend we pay and 
of putting money to the reserve is one which, on the whole; commends 
itself and has commended itself in times past to the shareholders; We 
have been able to pay a steady dividend and to undertake very large 
extensions of our cables, thus giving the Company stability and ability 
to meet the demands which are constantly being made on us for lower 
rates and consequent increased. volume of traffic passing through the 
cables. The Directors still think that the policy we have followed is the 
right one, and that it would be a great mistake, especially at the present 
time, to pay a higher dividend and begin dividing any more money, 

The motion was then carried unanimously. 

The retiring Directors (Lord Inchcape and the Hon. George Peel) 
were then re-elected, as were the retiring auditors (Messrs. Deloitte, 
Plender, Griffiths & Co. and Messrs. Welton, Jones & Co.) 

A motion that the new requlations submitted to the shir holders be 
approved was then submitted and carried unanimously. 

The CHAIRMAN, in reply to Mr. Retellack, said: As far as I know, 
there has been nothing in the development of wireless telegraphy during 
the past year that in any way affects the position, Of course vou know 
(everyone knows what is common knowledge) that it is the intention of 
the Government to set up wireless telegraphy in various parts of the 
globe, Whether or not, in view of wireless telegraphy, we are wise in 
extending the capabilities of our service, we all feel in the strongest way 
that we ought not to be caught napping in any way by having insufficient 
cables, or series of cables, to do the telegraphic work of the whole world. 
We cannot stand still and await the development of wireless telegraphy, 
which may or may not compete with us for the traffic of the world. 
Certainly [think it would be very serious to pause now in any way, and 
let the traffic which we have of our own, and which requires accommodat- 
ing at the present moment, fall back for want of proper cable facilities 

After a hearty vote of thanks to the chairman, directors and staff, 
the proceedings terminated. 


Western Telegraph Co. (Ltd.) 


The seventy-ninth ordinary general meeting was held on Wednesday, 
Sir Jons WonrE Barry, K.C.B.. presiding. 

The SECRETARY (Mr. E. Steer Hodson) read the notice convening 
the meeting and the auditors’ report. 

The CHAIRMAN said: 1 think vou will consider the result of the 
company's working during the half-vear to December 31, 1912, 
satisfactory. There was an increase in message revenue of £2,652, and in 
interest on investments, &c., £5,664, together £8,316. This result com- 
pares with the half-year of 1911 before we largely reduced our taritis. 
The period under review has provided no public event in South America 
of sufficient importance to affect telegraphic traffic to any appreciable 
extent, and the growth shown is due to the excellent trade conditions 
existing in the countries we serve. The working expenses are higher, 
for, although the increase in message receipts was small. the volume of 
international traffic dealt with during the half-year was over 20 per cent. 
greater than during the corresponding six months of 1911, when the 
higher tariff was in force. Expenses in London increased by about £700 
principally due to extra staff and increased office accommodation. At the 
stations. the increase was nearly £10,500. Salaries were higher, due to 
annual promotions, overtime and an increase of 62in thenumberof the staff 
(16. Europeans and 46 Argentines, Brazilians and Uruguayans), rent, 
house allowances, repairs to buildings were also higher. 'Fhere were, 
however, decreases in the cost of repairs and renewals of fumiture, 


medical and legal expenses. The expenses attending the maintenance of 
cables were more by £10,200, due to increased consumption of coal by the 
ships, and more cable used on repairs than in the corresponding period of 
1911. Income tax was higher by nearly £500. The cost of the renewal 
of the landlines at Santos amounted to £1,400, but against this the cost 
of landlines at Pernambuco in 1911 was £4,400, showing a decrease of 
about £3,000. The net increase in expenses is therefore £18,900, and in 
net revenue a decrease of rather more than £10,000. After providing 
£16,373. 10s. for debenture stock interest, and £8,361. 10s. 10d. for 
income tax, there remains a balance of £237,678. 17s. 5d. ; to this is 
added the sum of £33,517. 8s. 6d. brought forward from 30th June last, 
making a total of £271,196. 5s. 11d. First and second interim dividends, 
amounting to £62,379, have been paid, and after transferring £140,000 to 
the general reserve fund, £25,000 to the provision on account of invest- 
ment fluctuations, and £10,000 to the land and buildings depreciation 
fund, there remains a balance of £33,817. 5s. 11d., which is carried forward 
to the next account. Following the practice of banks, railway com- 
panies and other large undertakings, it has been decided by the Board in 
conjunction with the Eastern and Eastern Extension Telegraph Companies 
to discontinue the interim general meeting held heretofore by this Com- 
pany in May. Consequent upon this resolution an annual meeting only 
will in future be held in November each vear. I now move the adoption 
of the report and accounts. 

The DEPUTY CHAIRMAN (Sir John Denison-Pender, K.C.M.G.) 
seconded the resolution, which was carried unanimously. 

A hearty vote of thanks to the chairman, directors and staff brought 
the meeting to a close. 


West Coast of America Telegraph Co. (Ltd.) 


The sixteenth ordinary. general. meeting was held on Tuesday, Sir 
JOHN DeNISON-PENDER, K.C.M.G., presiding, 

The SECRETARY (Mr. Frederick L. Robinson) having read the notice 
convening the meeting and the auditors’ report, 

The CHAIRMAN said : From the capital account you will see that our 
ordinary shares amount to £112,520 ; vou also have £20,000 in income 
bonds as well asa debenture debt of £150,000. On the other side you have a 
general reserve of £78,149 and a reserve for the ship of £5,000. That makes 
your available reserves £83,000 odd. The gross receipts for 1912 were 
£53,738 against £53,891. in 1910, showing a decrease of £153; but when I 
point out to you that for thy cight months of the year ended December, 
1912, you were working at a reduced rate of something like 23 per cent. 
on the old rates—that is to say, a reduction from 3s. 7d. a word to 2s. fl. 
—I think that the fact of our having a decrease of only £153 is a very 
satisfactory feature in the accounts. (Hear, hear.) The working 
expenses in 1912 were practically the same as in 19110, and show a small 
decrease, Salaries show an increase of £10,090, rent and taxes an increase 
of £200, travelling ex penses. an increase. of £265, and stationery au 
Increase of £200. This increase is counteracted by the cost of mainten- 


‘ance of cables and land fines; which in 1911 amounted to £14,300 and in 


1912 to only £12160. Therefore the £2,000 which has been gained there 
has gone towards reducing the increase in the items [ mentioned in the 
general expenses. The number of days the cable was down was 23 in 1912 
compared with 59 in 1911. That is a satisfactory feature in this year's 
accounts. DL have received two letters as chairman of the company, one of 
them dealing with the ex penses, and the writer points out that the ex penses 
have very nearly doubled in the last 15 years. That is perfectly true, 
but I think the case is pretty much the same in every company, whether a 
cable, a manufacturing, or any other company, The increase in ex penses 
has, in fact, been very large over the last few years, because wages and 
the cost of material have gone np. At the same time we must not over- 
look the fact that during that period our traffic has also more than 
doubled. The other letter I have received is with regard to the future, 
a shareholder having written to ask what difference the Panama Canal 
will make to us. We cannot, of course, say what the result of that will 
be. At any rate, it will be à highway through Central America, and I 
cannot see that it will do any harm to our West Coast of America cable. 
The canal ought to develop that country, and we ought to benefit by it. 
I now move the adoption of the report and accounts and the declaration 
of the dividend set out therein. 

Sir ALBERT J. LEPPOC CAPPEL, K.C.LE., seconded the resolution, 
which was carried unanimously. 

The re-election of the retiring director (Mr. F. A. Johnston) and the 
retiring auditors was then approved, and a vote of thanks to the chairman 
and directors and to the staff at home and abroad brought the proceedings 
to a closc. 


West African Telegraph Co. (Ltd.) 


The twentt-cighth ordinary general meeting was held on Wednesday, 
Sir J. Denison-PenpeR, K.C.M.G., presiding. 

The SECRETARY (Mr. John Cambrook) having read the notice con- 
vening the meeting and the auditors’ report, 

The CHAIRMAN said: The gross revenue for the year under review 
amounted to £46,603, against £54,923 for 1911, or a decrease of £8,320. 
Messages show an increase of £1,091, and interest and dividends are 
£1,624 more this year, while we have benefited to the extent of £510 
by the effect of exchange. Our outgoings are slightly less than for 1911— 
£23,929, against £26,052, a reduction of £2,123, entirely due to a reduced 
charge of £2,132 in respect of expenses attending maintenance of cables, 
the other items of expenditure being practically the same as for last 
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year, The net result of the year's business shows that we are able 
after providing the usual 4 per cent. dividend, to set aside a sum of 
£13,000 to reserve—only £4,000 less than the amount transferred in 
191 I—and that increases the reserve fund to the very satisfactory sum of 
nearly £300,000, As there have been several decreases in the revenue, 
I think I should point out to you the history of the Com pany in a very 
few words, giving you the reasons for the reduetion, and showing what a 
sound position the Company isin. You will remember that the company 
was started in 1885 with a share capital of £231,000 and a debenture debt 
of £300,000. The debentures were subject to annual drawings. We had 
at that time not only stations at Portuguese possessions but also at certain 
of the French Colonies on the West Coast of Africa, From the Portu. 
Kuexe Government we then received a guarantee equivalent to a maxi. 
mum of £42,000 a vear: so that our total income on all through trattie 
with our Portuguese stations should never fall below £42.000 a year. The 
actual amount received from them at first, which together. with the 
traffic made the £42,000, was £33,000, but this sum fell to £25,000 and 
latterly to £21,000 as the traflie developed. The French Government 
gave us a subsidy equal to £12,000 a year for the four French stations 
connected with our system of cables, Then came the sale in 1902 of tlie 
French cables to the French Government, by which we were enabled to 
cancel our outstanding debentures. Of course, the French subsidy went 
with the cables. The com pany's prosperity may be said to have dated 
from this sale of the French cables and the subsequent. relief of the bur- 
den of the debenture debt. Kor years past we have now regularly paid 
a dividend of 4 per cent.. and we are able to recommend the same pay- 
ment to-day in spite of the loss of the Portuguese guarantee, which 
entirely ceased last year, and also in face of the fact of the reduced rates 
at which we are now able to Carry messages, At the company's start 
the rate to Loanda was 9s. a word ; to-day it is 5s, Sd. a word, and similar 
reductions have been made in the rates to all our other stations. L have 
put these points before you, gentlemen, because at the first. blush the 
accounts look unsatisfactory, but when you remember that the revenue 
has been earned by traflic, and has not been subsidised by any payments, 
you will see that the state of things in regard to the company is most 
satisfactory, You. will also realise that in spite of the loss of the sub. 
sidies the com pany is almost. certain to be able to go on paving the same 
dividend and to put by. perhaps not quite the same amount. to reserve, 
but still to place to it a very satisfactory sum. [ now move the adoption 
of the report and accounts and the declaration of the dividend. 

Mr. ROBERT KAYE GRAY seconded the motion, which was carried 
Unanimously, 

The Hon. A. G. Brodrick was re-elected a director and the retiring 
auditors were re-appointed, A cordial vote of thanks to the chairman 
and directors and. to the staff was then carried and the mecting terminated. 


OPENPR PCR 
Submarine Cables’ Trust. 


The forty-second ordinary annual meeting was held on Wednesday, Sir 
JOHN DENISON-PENDER, K.C. M.G., presiding. , 

The SECRETARY (Mr. Sidney Collett) read the notice calling the 
meeting. i 

The CHAIRMAN said : Our receipts for the year amounted to £25,496, 
and the expenses to £t,7f4; deducting therefore these necessary working 
expenses and adding £75 brought forward from last account, leaves an 
available balance of £23,857. We have paid the half-vearly coupons of 
Oct. 15, 1912. and April 15. 1913, at the usual rateof 6 per eent. per annum 
net, which have absorbed £16,968. This leaves a surplus of £6,833, 
which in terms of the Trust Deed we have utilised in the acquisition of 
9j certificates, — The expenses of working the Trust are slightly more than 
lant vear, but are still nearly £300 a vear less than the amount authorised 
by the Trust Deed. No changes having been made in the in vestments ; 
and, while our total receipts are £119 more than last year, our income 
from the investments we hold is almost exactly the same as it was in 1912, 
During the last 40 vears the Trust has been in existence we have acquired 
and cancelled altogether 1,429 certificates out of the original 1,200 which 
were issued, leaving 2,771 still to be drawn or purchased, which will he 
further reduced year bv vear, according to the amount of surplus which 
we have left in our hands after paving the expenses of the Trust and 6 
per cent. interest to the certificate holders. Naturally the purchase 
inCreaxex vear by vear as the charges become less owin g to the acquisition 
of certificates, “| may mention to those who do not understand the system 
of the Trust, that when certificates are bought or drawn by the Trust 
for cancellation the coupons of reversion attached to such certificates are 
retained by the last holder, and these, when all the certificates are ac- 
quired, will Participate in the distribution of the capital of the Trust, 
Which, however, will probably be some 20 or 25 years hence—that is, 
provided our income remains about the same as it is now—but, of course, 
It is not possible to say when the eventual winding up of the Trust will 
take place. ` |t may be sooner or later. All that is absolutely certain 
is that vour present Trustees, however much you may place confidence 
in them, will not be able to be present at the time of the distribution of 
the funds. I now move the ado ption of the report and accounts. 

Sir A. J. LEPPOC CAPPEL, K.C.LE., seconded the motion, which 
Was carried unanimously. 

The retiring auditors were re-appointed, and a cordial vote of thanks 
to the Trustees and the staff brought the proceedings to a close. 


Tom 
BRITISH THOMSON.HOUSTON CO. (LTD.)—The directors’ report for 
1912 states that the buildin gs and machinery of the works at Rugby have 
Maintained in first-class condition during the year. A number of 
extensions in progress were mentioned in the last report, the most im- 


portant being a four.floor building to be used for railway work and other 
manufacturing purposes, This latter building is now completed. On 
the new tract of land a one-story building is in course of erection, to be 
used for the manufacture of heavy apparatus, also another building for 
pattern storage which at. present will be one-story high, but is so arranged 
that it can be easily converted into a three or four story building. The 
works at Coventry are now in full operation, [n the last report reference 
was made to the new factory at Willesden, which was intended for the 
manufacture of Mazda lamps. Nince then, however, improved methods 
of making these lam p* have enabled the company to very largely increase 
tlie ont put of the Rugby lamp factory, and on account of the rapid ex- 
pansion of work in other departments it has been decided to utilise the 
Willesden factory, which is admirably suited for the purpose, as a switch. 
board factory. The business in Mazda drawn-wire lamps during the venar 
has shown a further increase, The turbine business continues to show 
satisfactory results, and the company had a larger num ber on order and in 
course of manufacture at Dec, 31 last than ever before. The company's 
Operations were severely handicapped by the coal strike, which occurred 
at the beginning of 1912. Although ample coal reserves had been accu- 
mulated at the Rugby works. deliveries of raw material, such as iron, 
steel, &e., required in the manufacturing business of the company, were 
scriously affected. and the output very considerably restricted thereby. 
Under the terms of the trust deed securing the debenture stock the com- 
pany has this year to pay to the trustees £4.452 to be applied by them in 
redeeming debenture stock at 105 per cent. by drawings. Since the 
Closing of the books debenture stoek of the par value of £2,000 has been 
redeemed, making the total par value of stock retired to date £19,305, 
and a further £2.240 will be redeemed before the end of the vear, making 
£21.545 in all, Thedirectors have followed their usual practice in making 
reserves to cover risks in connection with bad debts, depreciation of 
shares held by the company and other contingencies, After paving 
interest on debenture stock and loans, the profit wax £30,990, 13s. 4d.. 
and the directors recommend that this should be appropriated as shown 
in the profit and Joss account, leaving £1,208. 135. 4d.. whieh, together 
with the previous vear's balance, makes a total amount to be carried 
forward of £8,590. 5s. Xd. 

ELECTRIC SUPPLY CORPN. (LTD.)]— At the meeting on Tuesday 
the chairman (Mr. J. G. B. Stone) stated that they had connected the 
equivalent of [86,207 33-watt lamps, an increase of 14,005 over the 
number in 1911. During the vear they received. dividends amounting 
to 10 per cent. on the Hendon Electric Supply Co.'s shares, and excellent 
progress was still being made by that company. With regard to the 
holding in Dumbarton Tramways, the directors of that company carried 
forward the surplis. The North Berwick & Distriet Electric Light & 
Power Co. was for the first time included in the list of towns in which 
they were interested. Last vear the gross revenue showed an increase 
of £3.000 in the towns in which they were interested by direct working 
as apart from those in which they were interested by shareholding. That, 
however, had been more than offset by increased charges, owing to in- 
creased cost of coal. During the year they spent upon repairs and renewals 
£1,463, and they proposed to set aside from the carnings a further £800 
to that account, and to carry forward the balance (after payment of the 
pro posed dividend of 2 per cent.), namely, £1,993. 


HAVANA ELECTRIC RAILWAY, LIGHT & POWER CO.— During the nine 
months ended Dec. 31, 1912, the sales of electricity produced $959,781.15, 
and the expenses were $278,989.31. The total net earnings were 
S1,112,674.10. Negotiations have been entered into for the construction 
of anew and modern electric power plant of 37,500 kw. capacity and alo 
for new enriched water gas plant. ‘The latter will be ready for operation 
in July, 1914, and the electric plant will be in regular service carly in 1914, 
The TONS eamings of the railway, &c., properties. for 1912 were 
$3,144, 141.41, an increase of 510 percent Dividends of 6 per cent. were 
paid on preferred and common shares, and the surplus was $1,425,982.84. 


KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD.)—The 
directors! report for 1912 states that the decrease in the profit is chiefly 
due to the damage done to the plant and transmission lines by the 
violent cyclone which occurred in February of Ist vear. The direct cost 
of rebuilding the damaged works amounted to £2,436, the actual loss of 
revenue and extra cost of operating during the reconstruction of the 
condensing plant amounted to about a further £2,500. The amount 
of power sold was larger than in an y previous vear. In accordance with 
the usual custom, £7,500 has been placed to reserve for depreciation and 
renewals, bringing that account up to £38,000. Tho balance to bo 
carried forward is £992. 0s. 9d. The directors regret that the financial 
position does not permit them to recommend payment of a dividend on 
the ordinary shares. A new unit of plant (a 1,080 B.H.P. Parsons turbine 
and a 730 kw. altern ator) is now being erected, and will be in operation 
the latter half of this year. The synchronous motors referred to last 
year have also been sent out. When these new items of plant are working 
higher efficiency will be attained, resulting in a lower cost per unit of 


power. 

LIMA LIGHT, POWER & TRAMWAYS CO. (LTD.)—The accounts for 1912 
show total profits of £p.175,156. Deducting bond service (£p.62,904), 
interest and discount (£p.7,795), European expenses (£p.1,762), provision 
for bad and doubtful debts (£p.2,805) and for extraordinary renewals 
(£p.1,000), the net profit was £p.98,890. The board has placed £p.25,994 
to reserve and redemption fund, and after paying 4 per cent, the balance 
was £p.18,900, out of which the board proposes to pay an additional 
dividend of 1} per cent. to the shareholders and to carry forward £p.2,026, 


NEW GENERAL TRACTION Co. (LTD).—The report for the eight’ months 
ended March 31 states that the liabilities have been’ reduced out of the 
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proceeds of the sale of the Coventry undertaking by the repayment of 
loans amounting to £40,700, by the redemption of the balance of £68,000 
prior lien debentures, and by the repayment of £41. 700 0f 5 per cent. mort- 
gage debentures, leaving £158.300 5 per cent. debentures outstanding. 
"Phe revenue from the various sub-com panies amounted to £19,013. 2s. 3d. 
and the general expenses (including directors fees and legal charges) 
were £1,799. 78. 10d. The profit was £10,288. 0s. 5d., to which is added 
£4,689, 12s. 10d. brought forward, making a total of £14,977. 13s. 3d. 
The directors recommend that £10,480. be appropriated to the payment 
of a 4 per cent. dividend (less tax) and that the balance of €4.497. 13s. 3d. 
be carried forward, ‘Phe accounts of the Norwich tramways show an 
increase in trafties and a decrease in expenses. A dividend of 3 per cent. 
was received from that company for the vear ended June 30, 1912. "Ihe 
Douglas Southern Klectrie Tramways paid 6 per cent, on js preference 
shares, and the income from the Philadelphia undertaking (for the six 
months ended Dec. 31. 1912) amounted to £6,965, Ns. 7d. 


REUTER'S8 TELEGRAM CO, (LTD.) The net profits for the year ended 

Dec. 31 last, after payment of current charges, and deducting rebate on 
mex pired subseripiions, amounted to £37330. Hs. Sd.. ineludinz 

£524. 14s. 8d. brought forward. An interim dividend of 10s. per share 
on the old and 10d. per share on the new shares was paid in Oct. last, and 
the directors now declare a dividend of 10s. per share on the old and Gs, 
per share on the new shares (both tax free). making a total distribution 
at the rate of IO. per cent. per annum. These payments will absorb 
£206,197. Os. 4d. and after adding £728. Is. Jd. to reserve, 4928. Ds. Od. 
to rebuilding reserve fund and £800. to officers’ pensions reser ce, the 
balance of £8,678, Os. 5d. will be carried forward, 

STRATFORD-ON-AVON ELECTRICITY CO. (LTD.) At the recent meeting 
the report of the directors stated that after writing off £200 to 
reserve and depreciation account and building sinking fund the available 
balance was £557. 18s, 9d. The directors. recommended payment of 
directors’ fees (£50) and also payment of 33 per cent. dividend (£257. 58.) 
the balance carried forward being £250, 13s. 93d. 
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Vilvorde (Belgium), and the business of that company as a going concem, 
with the benetit of subsisting contracts ; (2) from Dettifoss Power Co. 
the water power in Iceland known as © Dettifoss "' ; options for purchase 
of three water powers in Norway ; and the whole of the share capital 
of Nitrogen Fertilisers (Ltd.) whose works are at Odda (Norway) and Alby 
(Sweden); to adopt agreements with the xaid companies, to carry on the 
business of artificial fertilisers, manufacturers of and dealers in carbides, 
Qe.. electrical and mechanical engineers, generators of power, &c, — First 
directors are A, E. Barton (chairman), Col. A bert. Vickers, Sir R. D. 
Awdry, KC, B... Nir Vincent Caillard, €. H. Magniac. Major €. H. 
Campbell, and Dr. A. Petersson. Reg. office > Winchester House, Old 
Broad-street, B.C. 


SCIENTIFIC RESEARCHES CO. (LTD.) (128,010). —Reg. May .9, capital 
£150 in £I shares, to promote scientific research and turn same to account 
commercially, &e Private. company. Reg. office: 19, Finsbury- 
circus, E.C. 


TIMES ELECTRIC CO. (LTD.) (128,064.)— Reg. May 14, capital £3.000 in 
£1 shares, to carry on. the business of manufacturers. of and dealers in 
electric appliances. and machinery, electric and general engineers and 
contractors, suppliers of electricity, &e. Private company. i 


MORTGAGES AND CHARGES. 


ALBERT GREEN (LTD.)—Particulars of £2.000 " B^ debentures, 
created Mav 5, 1913, have been tiled; whole amount being now issued. 
Property charged > Company's undertaking and property, present and 
future, including uncalled capital, No trustees, 


COAST DEVELOPMENT CORPN. (LTD.)—Mortgaye on electric lighting 
station at. Walton-on-the-Naze, with plant and other fixtures used in 
connection therewith, &c., and. benctit of Walton«on-the-Naze Electric 
Lighting Order (1909), dated April 30. 1913, to secure not more than £2.000 
of which £1.550 is now advanced, Holders: Misses E. B., E. F., M. A, 
E. M. and G. M. Taylor, 


ELECTRICAL TRADES SUPPLY (LTD. )— Particulars of £1,250 debentures, 
ereated May 9, 1913. has been filed. the whole amount being now issued. 
Property charged: Coos undertaking and. property, including uncalled 
and unpaid capital, No trustees, 

SILENT ELECTRIC CLOCK CO. (LTD.)— Particulars of £809 debentures, 
created May 5, 1913, have been filed, the whole amount being now issued, 
Property charged : Co.'s undertaking and property, present and future. 
No trustees, 


URBAN ELECTRIC SUPPLY CO. (LTD,)—The gross profit for 1912 was 
£57.40». 18s. til. compared with CHO 87TH, Ss. (d. in FORM and after 
deducting expenses the net profit ts £54.264.. los. The amounts required 
for interest. and debenture stock redem pion absorb £36,182. 2s. 7d.. 
Jeaving an available balance (including C413. fos, Sd. brought forward) 
of £18,406. 8s. I0d.. which the directors recommend should. be apphed 
as follows ‘Po reserve for depreciation £10,000, payment of dividend 
of 3 per cent. for the vear on the preference shares £000. leaving to he 
carried forward £096. Ss. lod. The balance of the 5 per cent. dividend 
on the preference shares will he satisfied by funded dividend certificates, 
At the end of 1912 the equivalent of 677.495 33 watt limps was con- 


LI - m-— "9 ` L5 1 1 ( 
nected, against 589.737 in 1911 and 525,100 in 1910. 


RECEIVERSHIP. 


X.L. ELECTRIC CO. (LTD.) -Notice of the appointment of J. E. Ward. 
44. Bedford-row, W.C, as receiver and. manager, on Ist May. under 
powers contained in instruments dated Jan. 6 and 15, and Feb. 8, 


a e a . 
—AWA——M— — 1913, has been filed. 
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CITY NOTES. 


a= Gps 


MEMORANDA (May 22).—-Bank rate 43 per cent. (since April 14, 1913). 
Price of silver, 27 }ġd. peroz. Consols 743—75! for money and 754—75} 
for account. Consols Pay Day, June 2. Stock and Shares Con- 
tinuation Days, May 28 and June 11. Ticket Davs, May 29 and June 12. 
Pay Days, May 30 and June 13; Mining Shares Carry Over Days, 
May 27 and June 10. 


NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 2 
(LTD. ) (128,987.)—Ree. May 16, capital £100 

ness anufacturers of and dealers in 
in £l s ws to carry on the business of mat | | 
Me Pii E fittings aud devices, are and other un ps. generators, 
es ail other wires, &e. Private company. — First directors are 
W V CN Mrs. A. MW. Clege and P. D. Clesy (all permanent). Reg. 
offiti s 33. ‘Tothill-street. Westminster, S.W. 


ATLAS ELECTRICAL CO. 


av 9. capital £1,030 in 1.000 
28.000. )-— Reg: May 9. cal 
co. (LTD) (125.95) A ak MM NE DEN 
ESTER ybi £1 each and 600 deterred shares of Is. cin to Id 
ry sie ss MAA cg Es A ee errr chi " ; 

nc iness of consulting. civil, chemical, electrical, ir oe in 
QM Ue nery m ‘turers, ke. Private 

a a engineers draughtsmen, machinery manufacturers, &C 

marine engineers, 77 


Caxton House, West minster, S.W. 

: " 7 £ ve 5 X) 

)0.)—Reg. May 16, capital £25, 

& CO. (LTD.) (129.0 Ma pr : 
JAMES SENE on the business of machinists, nor a nes 
n £i shares, hi es lifts, hoists and teagles, pattern ma ers, 1 ec mice 
weighing ma ne eae xe. Private company. First directors TUE 

ane mechanical Sunir ' John Spencer, w. W oes ane H. Ch 

ial cat Sm trustees of will of late James > pencer). 

a 9 : 
à wN MOTOR & ELECTRICAL ENGINEERING ir ee 
KENTISH TO - 10, capital £750 in £1 shares, to carry on the OUSE Ca 
(128,927.)—Ree- May 19, 751 First directors are F. Rosser 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—The directors announce an 
interim dividend of 5 per cent. (tax free) on the ordinary shares for the 
half-vear. | 

CLEVELAND & DURHAM COUNTY BLECTRIC POWER co.—The ua 
tors have declared a dividend of 32 per cent. for the vear to Dec. 3l, 
carrying forward £148. 

MELBOURNE ELECTRIC SUPPLY CO. (LTD.)—^ dividend of À or 
(tax free) has been declared in respect of the half-vear de dM 
Should the earnings continue to show the same expansion on poa 
done hitherto, the directors anticipate that the dividend on t Ae S 
dated ordinary stock for the complete vear (ending Aug. 31 nex ) 

10 per cent., compared with 8} per cent. for last year. 


 Messrs. J. B. Garnham & Sons, 132, Upper Thames- 


SWR ivate company. 7 V RICES. À i h 
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| ELECTRICAL COMPANIES’ SHARE LIST. 


| 


t | ! RII LUI, CEU ee . L * Bos = 
LINE. Week | 3 Inc. or Dec. | . AGOREGATR. x Divi. NAME Wago LEE DIVIDEND WINES 
ended. | E (a) Nanas Amount, ils “or Dec d END —  — May 21. | Yigiozr. Dus. May 21. 
ccm en Ta. ———————— nius | ! a A | a n = == Ss pam 
s £ £ f ^R High-| Lo 
Abrieen Corporation .....! May 14 1,976 | + 13 50 75.163 | | : € Ns 
MALUS cce aem sees de, 940. 33 50! 19 | “Sao | Electricity Supply. £ s. d. ud on 
AwiCArgentine ..........| oo 13 58,781 | + 7,479 . 19 1,059,870 + 10! 7/0 | Bournemouth & Poole Elec. Sup. Ord.... 94—10} 15 19 O | Mar, Sep 93 dos 
Aston-under-Lyne........| >» 10 44l + 8 3,055 — 10, 4/6 | Do. 4} per Cent. Cum. Pref.......... 8k—9k |414 9| Feb, Aug 9M .. 
Ay Corporation ..........| » 15 177 + 47) 52 15,620 + 10, 6/0 | Do. 6 per Cent. Cum. Sscond Pref ....| 10 —l0} | 5 14 O | Feb, Aug | 20} .. 
g 2 a" D 9 | 328 | + 1959 | 19 3,949 + St. 44% Do. 4] per Cent. Deb. Stock (red.) ....] 96 —98 411 6 Jan, July po es 
BIW sndaa cious UN E 9 373 | + 12, 19 6.465 + 3| 5/6 | Brompton & Kensington Elec. Sup. Ord.. 8 z 570 arch .... sa 
Bath Electric Trams, Ltd...) , 14 1,217' + 336 | 1,274 + 5 3/6 | Do. 7perCent. Pref................. | ,8b—86 319 O| Mar, Sept +s 
Birmingham Corporation ..| » 17 | 12,895 + 2,495 7 78.708 |+ St.| 4% Central Elec.Sup.Co.4°% Guar. Deb. Stck, 95 —98 | 4 16! june, Dec | ede 
Brmingham D. P.T., Co....|. se 9 958 | + 63; 19 17,828 1+ 9| 2/6 Charing Cross (W.End & City) El.Sup.Co. 4—41 5 50 eb, Aug a it 
Blackpool & Fleetwood ....| — «- » ee hoa. 5| 2/3 | Do. 4} per Cent. Pref. .............. 4 —4tb 14 16 O| Feb Aug! 4H| 4 
Blacxburn Corporation ... i » l4 1.611 ' + 45 7: 8,979 + St. | 4% Do. 4 per Cent. Deb. Stock (red.) .... 914-93) 4 5 6 Jan, July i T 
Boton Corporation........ |», 18 — 3011 | + 434 7 , 18409 + St. ; 44%; Do. 44 per Cent. Dab. Stock (red.)....: 100 —102 4 8 QO ee ys ` 
Bombay ......... x jM 18) $276 + 116: 16 | 49257 i} 3 2/3 , Do. City Undertaking 44° Cum. Pref. 3}—4} |5 8 9 Jan, July | OT X 
Bournemouth Corporation..! May 14 2617 + 943, 9496 |! 12,342 + 5, 3/0 | Chelsea Electric Supply Ord........... 4i —5i |417 6 arch .... zm . 
Bradford Corporation . » 10 6,149 | + 758 6 | 32,754 — St. | 44°%| Do. 44 per Cent. Deb. Stock (red.)....| 96 —99 '4 |I O ; June, Dec ve . 
Brenton Corporation . — caer l8 1211 + 254 7 6510 — St. | 449, Chiswick Elec. Supp. Corp. Ist Mort. Db. 89 —92 14 17 9 ` ae z 
Bristol Trams & Carriage ..' » 16 10,174 , + 3,633, |19 139,560 !4 10, 12/0 | City of London Electric Lighting Ord...| 16 —17, 5 3 0; Feb, Aug 16% 16 
Burnley Corporation....... » 17 1961 ' + 487 38 61,098 +4 10, 6/0 Do. 6 per Cent. Cum. Pref........... 12 —13 412 3 | Jan, July 12H, 12% 
Burton Corporation ......, » 18 303 + 36 7 5 1939 + St, 5% | Do. 5 per Cent. Deb. Stock (red.)....| 116 —120 4 3 0 une, Deci .. . 
Bury Corporation ......... » 18 1626 + 334: 8 9.296 |— St.| 4j?5; Do. 4} per Cent. 2nd Deb. Stock (red.)) 100 —102 | 4 8 O , Jan, July | 9} .. 
calcutta Tramways Co, .,..|  » 17 R6O,060 | +r5,918 ga | m 10, 8/0 | County of London Elec. Supply Ord..... nica 5 9 0 Feb, Aug | 125 L 
vamterne-Redruth. ....... » 17 198 | + 75 20 5 2704 + 10, 6/0 Do. 6 per Cent. Cum. Pref........... | 11g—12h | 4 19 0 Mar, Sept BE. 
Cardi Corporation........ ac a l : E Ri ci x i St.| 44%, Do. 4} per Cent. Deb. Stock (red.)...., 104 —106 | 4 4 © | Jan, July 25 SE 
Central London Railwav...| + 17, 4389 + 84 20 | 105.023. + St. | 44°) Do. Second Deb. Stock............ 98 —101 4 9 Q ay, Nov! i 
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lamps will be governed much more by their initial cost than 
by anything else. A neon tube is lengthy; and we imagine 
somewhat expensive when complete with its transformer. 
We, therefore, think that the sphere of such lamps will 
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mination, such as large halls, or for advertisement’ purposes, 
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NOTES. 
Roane enna 

Neon Tube Lighting. 
ONE of the most interesting events at the joint meeting 
of the Institution of Electrical Enginers and the Sociéte 
Internationale des Electriciens last week in Paris was a 
lecture by Mr. G. CLaupe on “ Electric Lignting by Means 
of Neon Tubes." We must congratulate Mr. CLAUDE upon 
the way in which he has overcome the difficulties which he 
met. All those who work on the production of light are 
anxious to obtain a source which is really cold —that is, one 
which is obtained by means of luminescence ; but the gases 
used in this way so far have been unsatisfactory from one 
cause oranother. Either the pressure was very high. or the 
spectrum was unsuitable. In the case of neon the pressure 
is comparatively low, but the spectrum is much too red, and 
must be corrected by running a mercury lamp in close 
proximity. When this is done a very fair approximation 
càn be made, though at Paris it was quite evident tha* the 
result was not perfectly correct, for when the light was 
extinguished and the ordinary light was turned on, the white 
reflectors over the latter appeared quite green for a time. 
It is a little difficult to judge as to the commercial possi- 
bilities of a light of this kind. Efficiency is important, 
but for ordinary purposes, unless the efficiency is much 
higher than is now commonly obtained, the demand for such 


tions published in this issue relate to both these codes. 
It will be noticed that an endeavour has been made in 
the memorandum issued for the guidance of applicants to 
separate the variables from the constants, the former class 
including such points as working voltage, kind of wire 
used, span and height of wire, all of which have to be given 
by the applicant, while the latter are contained in the regu- 
lations themselves and apply generally rather than to a 
particular case. This arrangement, it 1s obvious, allows a 
much more definite code to be employed than heretofore 
and the regulations are made for each case separately 
after the various conditions present have been considered. 


a 


TURNING now to the regulations themselves the chief 
alteration that will be noticed is the reduction of the per- 
missible wind pressure from 30 Ib. to 25 lb. per square foot. 
This pressure is lower than that allowed by Continental 
regulations, but it may be mentioned that it is a maximum 
allowance. To take an example of Continental practice, 
in Germany the usual allowance is 25-6 lb. per square foot, 
but this is often increased in positions near the sea or ex- 
posed to high winds. The new code also states that pre- 
cautions must be taken to prevent contact between the 
wires and falling trees, if a clear way is not cut. This will, 
it is hoped, mitigate to some extent the difficulty of obtain- 
ing way-leaves, which difficulty, it will b2 admitted, is suffi- 
ciently great in this counsry without it being necessary to 
have to clear away the trees on each side of the transmis- 
sion lines, as is usual in other countries for the protection of 
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the line. Another new regulation prohibits the carrying of 
high-pressure wires across the premises of a consumer. 
"The reason for this would seem to be that such wires might 
tbe regarded by the Home Office as service wires, and would 
therefore be excluded from the Factory Regulations. In 
case of accident the responsibility might, therefore, fall on 
the supply company. The obvious way to escape this con- 
dition is to terminate the overhead wires at the boundary 
of the premises. Those interested in the earthing question 
will see by Regulation 13 that alternative methods of earth- 
ing the poles are available; while in Regulation 24 some 
scope for ingenuity is allowed as regards the choice of 
methods employed at road crossings. Wire cradles for 
this purpose have been abandoned for some vears, and 
nothing else has definitely taken their place, although 
several methods have been suggested and put into use. 


——— 


As is the case with many other regulations of this kind, 
much will depend on the way in which thev are applied. 
We therefore hope that the Board of Trade will deal with 
applications for the use of overhead wires in the broadest 
spirit possible, as the time now seems to have come when 
definite advances may be made with the supply of elec- 
trical energy in country districts on this system. For 
manv reasons, especially those of a financial character, it is 
not possible to use cables in such places. Overhead wires 
are therefore the only alternative, and it is upon their 
employment that the use or non-use of electricity must 
depend. While we agree that regulations are necessary for 
the safety of the inhabitants of such districts, we also think 
it is as well that the administration of these regulations 
should not be over severe, as it is evident that such a course 
would be detrimental to electrical progress. 


oe 


‘Paris Suburban Electrification. 

WE are so used to being told, and even accustomed to 
accepting the idea, that we are behindhand in all matters 
relating to electric traction, that it comes as quite a pleasant 
„shock to find that what we have done in this way is being 
held up as an example to other people. It would seem that 
in Paris not so much has been done in regard to the elec- 
trification of suburban lines as around London. There is, 
it is true, a most excellent network of underground lines, 
and a section of the State Railwavs has been worked for 
some time by electric traction, but apart from this the 
guburban traffic is being dealt with by steam trains to a 
much larger extent than in London, and it would appear 
that the limit of the capabilities of the Ouest system at any 
rate has been reached by present methods. The problems 
that have to be faced in Paris are not dissimilar to those 
that have already been faced in London. A large per- 
centage of the suburban traffic is dealt with at one station, 
St. Lazare, and up to the present the through-running 
facilities are not so highly developed as might, perhaps, 
have been expected. These are points which may make the 
t otherwise what applies to 
and those whose business it 
gestion that 


solution more difficult, bu 
l Paris 
London applies also to ) | 
- of removing the con 

has been to find some way o | 
has existed in dealing with the Paris suburban traffic have 


not unnaturally turned to what has been done over here 
for their solution. Thus, we find continuous current on 
the third-rail svstem is to be adopted, a rolling stock much 
the same as ours is to be used and our methods of con- 
struction are to be employed, all of which is very interest- 
ing, seeing that in our own minds we are not at all certain 
that we have adopted the right methods. 
—— 

Tramways and Parcels Traffic. 

SOME months ago we wrote deploring that more use was 
not made of the tramway tracks, existing in most large 
towns in this country, for purposes other than carrying 
passengers. Carrying parcels was suggested as a direction 
in which much might be done, as, both from the traders’ 
and the customers’ point of view, there is still something 
to be desired in the facilities which are at present available 
under that heading. It is, therefore, interesting to note 
that in Bradford, and we believe that to a certain extent the 
same is also true of Manchester, a very complete svstem of 
carrving parcels has been extablished in connection with the 
municipal tramways, while other departments of the Cor- 
poration are emploving the tracks for sueh purposes as 
hauling road material, paving-stones, towels and milk. 
The profit and turnover from this business are naturally 
small compared. with the total profit and turnover of the 
tramways undertaking. but it pays its way and is unques- 
tionablv a public convenience. 


—— —«RE-——- 


In London, of course, the conditions that exist are very 
different from those present in Bradford. The inhabitants 
of London are not, for one thing, so municipally inclined as 
those of many provincial towns, and there is besides greater 
division of control. However this may be, and however 
much we may object in the abstract to & municipality 
running a concern of a competitive character, it still would 
seem that the London County Council might consider the 
possibility of employing their trams for the carriage of 
parcels. A glance at the map will show that their activities 
are widespread except in the central area of the City, while 
the Aldwvch subway forms a most convenient connection 
between the northern and southern systems. The sugges- 
tion that motor vans or bicycle carts might be used as 
conveyors of parcels to and from those areas not served by 
the lines will certainly not meet with universal approval, 
but even if the Council were to confine themselves solely 
to the areas served by the tramways there would seem a 
good prospect of success from parcels traffic. Moreover, the 
Council themselves might employ the trams as carriers of 
their own goods, a course which should prove both econo- 
mical and free from the objections that may be advanced 


against the more general scheme. 
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Tbe “ Financier Empire Day Issue.—A mass of industrial 
and engineering information of great interest has come to hand 
during the past week in the form of the “ Empire Day " issue 


of the * Financier," which contains notes upon the industrial 


position and products, railways and shipping of all British 


colonies and dependencies. 


New Telephone Cable to Holland.—A Bill has been intro- 


duced in the. Second Chamber of the Dutch States-General for 


the establishment of telephonic communication between 
Holland and Great Britain by a cable of similar type to that 
in service between Belgium and Holland. The length of the 
proposed cable will be 103 miles, and the expense, which is 
estimated at £62,000, will be equally shared by the British and 
Dutch Post Offices. It is proposed to run the cable from 
Westkapelle (Island of Walcheren) and Orford Ness (Suffolk), 
and it will be laid before September, 1913, 

Radio-Telegraphy at Sea.—Dense fog has been experienced 
at sea during the past few weeks, and radio-telegraphy has been 
called to the aid of many vessels in perilous positions. Among 
these was the new steamer " Tainui" which collided off 
Finisterre with the ss. “Inca,” and was so badly damaged that 
the lives of her 205 first and third-class passengers and her crew 
were endangered. Assistance came in answer to the radio call, 
and the passengers were transferred to another vesscl in safety. 
The “ Tainui " is a vessel of nearly 10,000 tons, carried New 


Zealand and South 
American mails for 
England, and had 
on board altogether 
nearly 300 souls. 


Electrophone Per- 
lormance of Paris 
Opera in London.— 
À demonstration of 
the improvement ef- 
fected in sound trans- 
mission through sub- 
marine cables by the 
use of ‘loading " 
deviccs was given re- 
cently by the Electro- 
phone Company, 
which, owing to the 
facilities granted 
them by the courtesy 
of the British Post- 
master-General and 
of the French Mini- 
ster of Posts and 
Telegraphs, was able 


to transmit a perfor- ` 
mance of “Faust” at the Paris Opera to their offices in 


Gerrard-street, London. The two voices in the duet of Faust 
and Marguerite were distinctly audible, as were also the in- 
strumental effects of the orchestra. 

Large Italian Hydro-Electric Station.—Our foreign con- 
temporaries describe a large power station near Bodio, where 
water is collected from a number of small rivers and impounded 
in à reservoir near the station at Lavorgo on the St. Gothard 
railway, There is an effective fall of 256 metres (850 ft.), the 
water being led to the power station through a tunnel pierced 
in the solid rock. Three turbines of the impulse type, with 
vertical shafts, have been installed by Escher, Wyss, each 
turbine giving normally 10,000 H.P., when running at 300 
revs. per min. To these are directly connected on the same 
shaft three alternators, giving three-phase current at 8,000 
volts and a frequency of 50. Each of these machines, together 
eh its exciter, weighs 100 tons, the rotor itself weighing 

tons. The peripheral speed is 58 metres per second. The 
ae are ventilated by the action of the rotor, which sucks 
: air on the ground level and discharges it at the top of the 

ngine room. The power is intended to be used mainly for 
manufacturing purposes, the factories including those con- 


I.E.E. VISITORS IN THE 


cerned in the making of emerv, ferro-silicon, ferro-chromium 
and various nitrates. Power is a!so furnished to a light railway 


from Biasca to Acquarossa. 


Standard Clauses for Inclusion in a Specification of Street 
Lighting.—In reference to Mr. A. P. Trotter's Paper on this 
subject, an abstract of which appeared in our issue of April 18th, 
we have received a communication from Mr. Francis Jehl,"of ' 
the Budapest Electrical Co., regarding some tests which were 
made some years ago in that city by Mr. Etienne De Fodor, 
Mr. Wissmann and himself. Street lighting in Budapest at 
that time was not very brilliant, and it was, therefore, decided 
to instal an experimental installation of flame arc lamps in the 
Rakoczi Strasse with the view of obtaining some idea of how 
these lamps would work in Budapest. The experimental 
installation consisted of 36 arc lamps, each taking 15 amperes 
at 30 volts and two lamps taking 12 amperes at 40 volts. 
The first set of lamps were burnt in series of three on a 
110-volt circuit and the second also in series on a 110-volt 
circuit. The lamps were placed at a distance of about 
50 metrcs apart on both sides of the street at a height of 9-1 
metres above the kerb. The tests on this installation were 
undertaken by & commission consisting of a number of engi- 
neers and town councillors, a portable Weber photometer being 
uscd for the purpose. The tests were made at a height of 


1 metre above the ground level in three directions—namely, 
along the line con- 


necting the lamps, 
on both sides of the 
street, and in the 
middle of the street. 
Measurements were 
taken on each of 
these lines every 3 
m tres. At each place 
where it was advis- 
able measurements 
were also taken at 
the points 1-5 metres 
apart. In this way 
a good average value 
was obtained and at 
each point the pho- 
tometer was read five 
times, The mcan of 
the five values was 
taken a8 the average 


yi tied illumination at that 
ANENE point. 
Péro:cope Richard 
d Ice Coating on 


Overhead  Conduc- 
l l tors. — According to 
the “ Electrical Review & Western Electrician,” as a result of 
observations made upon ice-coated wires after a sleet storm at 
Portland, Ore., on January 16, 1912, which brought down from 
500 to 700 miles of live wire and caused the loss of from 300 to 
900 poles, Mr. W. R. King, Portland, has arrived at the follow- 
ing conclusions : Whether merely a coincidence or an exem- 
plification of some unrecognised law cannot be definitely stated, 
but it is evident that some definite relation exists between the 
cross-sectional area of the original wire and that of the com- 
bined areas of the wire and its ice covering when the latter has 
been corrected for breakage and deformation. The combined 
areas seem to vary approximately as the square root of the 
diameter of the original wire. Thus, where A represents the 
combined cross-sectional area of ice and wire in square inches 
d the diameter of the supporting wire in inches and K a con. 
stant, we have A—K4/d. The value of K was found to vary 
between the limits 2-640 and 2-357. At the termination of the 
Portland ice storm the actual ice load carried by the wires was 
in close agreement with the maximum coating, “ 0-5 in. thick 
all round the wire," assumed by the committee on overhead 
line construction of the National Electric Light Association 
The meteorological conditions which obtained throughout the 
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Portland storm, although not usual, were certainly not unique. 
Mr. King argues that, in the light of the above data, it 
would appear that the maximum loading assumed by this 
committee may possibly be too small to provide an adequate 
factor of safety. 


Powerful Electric Locomotives.—According to “ The Times 
Engineering Supplement,” nine locomotives of 1,400 H.P. nornial 
rating capable of being overloaded up to 5,000 H.P. have been 
ordered by the New York Central Railroad €o. "These are 
claimed to be the most powerful locomotives vet constructed. 
The tractive effort will enable a 1,000-ton train to attain 60 
miles per hour. The type of construction adopted is that 
having a motorman's compartment at either end with contactor 
gear, resistances, brake compressors, &c., housed midway in a 
central compartment. The coach is supported upon the centre 
pins of the two portions of an articulated frame, each portion 
running on two fixed axl» trucks. The motors, which are eight 
in number, one to each axle, have a continuous rating of 260 
amperes at 600 volts under forced ventilation, and 325 amperes 
for periods of one hour, the current being collected by eight 
under-running third-rail shoes. Two pantagraph type over- 


head trolleys are also fitted for use on sections where the third 


rail is not installed, these being operated from the motorman’s 
compartment by foot lever control pneumatic gear. The 
forced ventilation for the motors is obtained from compressors, 
the air being driven through the box form tvpe of girder and 
down through the hollow centre pins on which the coach is 
supported. The weight of the cars is 100 tons, and the entire 
length of frame 22 ft. 


Electric Lamps Approved for Use in Mines.—The Home 
Secretary has approved of the use in all mines to which the 
Coal Mines Act, 1911, applies of the ^ Ceag " electric safety 
lamp made in accordance with the following specification :— 


The “ Ceag " Miners’ Safety Lamp is an electric lamp, and. possesses 
the following essential features :—(1) A solid drawn steel case (tinned), 
strengthened by pressed corrugations ; fitted. with securely attached 
steel lugs, or brass screw ring. for the attachment of the cover. (2) An 
‘electrical accumulator, the terminals of which are fitted with spiral 
springs carrying rubbing electrical contacts, the construction of the 
accumulator being such as to prevent escape of the liquid, whatever 
the position of the lamp, whilst allowing the escape of gas generated by 
chemical action. (3) A cover, carrying the pillars and crown, either 
(i. of stamped steel (tinned), fitted on the inside wiih a securely attached 
stam ped steel ring provided with feathers to engage lugs on the case ; or 
(ii.) of brass, screw threaded internally to engage the screw ring on the 
case. Provided that the cover, whether atiached by bayonet joint or 
screw, shall form a flame-tight connection with the case. (4) A metal 
plug, with insulated connections screwed to the inside of the cover, and 
carrying the bulb and a spiral spring, which is kept in compression when 
the bulb is in position. (5) A stout protecting glass scoured to the cover 
bv the metal plug described in paragraph (4) and forming a flame-tivht 
connection with the cover by means of asbestos or indiarubber washers, 
A steel spiral spring. kept in Compression between the protecting glass and 
the bulb. holds the latter in position. (6) An efficient magnetic lock, 
securing the cover to the case, and so constructed that the bolt can only 
he withdrawn by applying the pole of an electromagnet to the outside of 
tie lock. (7) Provided; (1) That the total weight of the lamp is not 
more than 54 1bs.; (2) that the strength of material and attachments 
throughout the lamp is not less than in the sample submitted to test on 
the March [6th, 1913 ; (3) that the lamp shall be capable of D 
a light of not less than ? c.p. all round in à Eu ee ped RE 
a period of not less than 9 hours, and also of giving a lig Tous vie 
1-5 c.p. over an arc of 45 degrees in a horizontal plane ; (4) th: amp 
has been made at the Core 
Lamp Co., in Dortmund, Germany : 

it its n: d the name of the ma 
marked upon it its name an 


ordia Works of the '' Ceag " Electric Safety 
(5) that the lamp shall have 
ker. 


Telephony at Panama.—Local climatic conditions are par- 
ticularly severe on the more easily destructible parts of tele- 


phone equipment, but experience has suggested several pre- 


autionarv improvements, whic] enir d 
seal branch exchange at the Hotel Washington, now s 
ally finished. According to the “ Canal Record, the swite 8j 
end hotel is of the lamp signal type, 1s equippe 
ith an ultimate capacity of e 
has 10 plug-ended trunk circuits, and 10 cord em 
h uipment on this board is especially treated EAE : ui | 
cl iti i cork, as far as possible, 18 gal- 
Jimatic conditions ; all iron work, à ee ie 
ine All interior woodwork was given two coats of she 


A 'ere done with tinned 
he wiring of the board we ES ae 
and all cables and the ed insuletion, protect d bv two 


| have been incorporated in the 


board in the new el 
with 140 subscribers lines, w 


—— — — 


copper wire, with en 


wrappings of silk and one of cotton, made in variegated colours, 
twisted in pairs, to designate circuits. All the cables were 
boiled in an impregnating compound. and given three coats of 
shellac, two thin and one thick. The telephone instruments 
are of the flush tvpe, made from phosphor bronze. The induc- 
tion coils are boiled in a wax compound, and then covered with 
two coats of shellac. thus making them impervious to moisture, 
All iron parts are sherardised. All woodwork in the instru- 
ments is boiled in compound and shellaced. .A new departure 
in this type of telephone is a jack in the lower face of the wall 
plate, so arranged and connected that à guest requiring a desk 
set 1n à room may obtain this service without the necessity of 
altering the wiring of the set. The bell boy has only to bring 
the desk set to the guest's room, and insert a plug in the jack, 
which will connect the desk set with the private branch ex- 
change board. The transmitter is of an approved insulated 
pattern, with a weatherproof granular button treated to exclude 
moisture, The receiver is also of a new type. The coils are 
treated with wax compound, shellaced, and the entire ex- 
posed magnet of the receiver is given a coat of thin enamel, by 
which it is hoped to overcome one of the chief drawbacks to its 
use on the Isthmus, namely, that caused bv rust forming on the 
end of the magnet and filling the space between it and the 
diaphragm. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


We give a full account of the proceedings in Paris at the Joint 
Meeting of the Société Internationale des Electriciens and the Institu- 
tion of Electrical Engineers (p. 707). Quraccount includes abstracts of 
the Papers on * Petrol. Electric Motor Vehicles,’ by Mr. J. B. G, 
Damoiseau (p. 295): on** The Electritication Schemes of the Chemin 
de Fer du Midi." by Mr. M. Jullian (p. 2:9) ; on “ Railway Electritica- 
tion Problems in the United States.” by Mr. H. Parodi (p. 3 $3); and on 
~“ The Electrification of the State Railway: The Paris Suburban 
Lines," hy Mr. A, N. Mazen (p. 312); © High-Tension Continuous- 
Current Traction,” by L. Gratzmuller (p. 320); and “ Single-Phese 
Traction," by M. Latour (p. 323. We also give an account of the 
lecture on the '* Application of Wireless Telegraphy to Time Signals." 
delivered by Commandant Ferric during the meeting (p. 319). the 
lecture by Mr. Claude on «Neon Tube Lighting." and descriptions of 
the various places of interest visited. which included the Eifel Tower 
radio station(p. 314). Ourlcading article deals with the visit (p. 310). 

We continue our account êf the work of the National Physical 
Laboratory during 1912 (p. 294). 

We publish the Regulations which have recently been issued by 
the Board of Trade for controlling the use of overhead lines (p. 325). 

Companies Meetings and Reporls.-—A meeting. of the British 
Thomson-Houston Co. is reported. and the directors’ reports ab- 
straeted include those of the Birmingham Distriet Power & Traction 
Co.. Brunner Mond & Co.. City of Carlisle Electric Tramways Co.. 
Compania General de Electricidad de Cordoba, Compania Italo- 
Argentina de Electricidad, Compania Telegrafica-Telefonica del 
Plata, Mirrlees Bickerton & Day, Pecl-Conner Telephone Works & 
Traction & Power Necurities Co. (pp. 335). 


OBITUARY. 


Dr. J. T. Nicoisos.—We regret to record the death of Dr. John 
T. Nicolson, Professor of Mechanical Engineering at Manchoster 
University, which occurred at Macclesfield on Tuesday last. Dr. 
Nicolson, after serving apprenticeship in the Tyneside Pine 
shops. went to Edinburgh University, where he received his d 
Doctor of Science. and subsequently studied at Munich. l F Qs l nd 
he took first a teaching appointment at Cambridge niai eA bum 
later a lectureship in engineering at the McGill College, | kb 
In 1899 he came from Montreal to take charge of the bons af 
department at Manchester University: NT oe Dr. Nicolson 
Technology was established at that University in [1905 Dr. aes oa 
became the first Professor of Mechanical POR ls cstublihed 
year of his life he worked hard for the perfection of vr 2 n6 - which 
internal combustion engineering laboratory at iae NOE S 
he strongly urged should be made the centre Of a^ Pes, 
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PERSONAL. 


The result of the polling in the by-election in the Altrincham 
division of Cheshire has resulted in the return by a greatly increased 
majority of Mr. G. C. Hamilton, joint managing director of Drake & 
Gorham (Ltd. ) 

The staff of the Gillingham electricity works has presented Mr. 
A. J. Ryan, on his departure for Hastings, with a barometer, a silver 
fruit dish and a fountain pen. 

Mr. Guy Calthorp, who is at present general manager of the 
Buenos Ayres & Pacific Railway, has been selected to succeed Sir 
Frank Ree as general manager of the London & North-Western 
Railway. Sir Frank Ree, it is understood, will become a member 
of the board of directors of the company. It is stated that the 
position of general manager had been previously offered to Sir 
Robert Turnbull, the superintendent of the line. 

Marriage.—AÀ marriage takes place to-day (Friday) at St. Mary 
Abbot’s, Kensington, London, W., at 1:30 p.m., between Gundred 
Eleanor Trotter, daughter of Mr. and Mrs. A. P. Trotter, and Horace 
Courthope Beck. The reception will be at 18, Eaton-place, 5.W., 
the residence of the bride's uncle, Sir Henry Trotter, et 3 p.m. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the post of assistant in the commercial 
department of the Birmingham electric supply undertaking. Com- 
mencing salary £100, rising to £150 per annum. Applications to the 
city electrical engineer, Mr. R. A. Chattock, M.I.E. E.. by first post 
June 6. See advertisement. 

The Electrical Committee of the City of Bristol invite applications 
for the position of sub-station shift engineer. Commencing salary 
35s, rising to 40s. per week. Applications to the engineer and 
manager, Mr. H. Faraday Proctor, M.Inst.C. E., by Thursday, June 
5th. See an advertisement. 

The Library and Technical Instruction Committee of Belfast 
Corporation invite applications for the position of lecturer in the 
department of mechanical and electrical engineering at the Municipal 
Technical Institute, Belfast. Commencing salary £180, increasing to 
£200 per annum. Applications to the Principal, Mr. Fras. C. Forth, 
by noon of Tuesday, June 3. See advertisement. 

London County Council invite applications for the position of 
visiting teacher of electric wiring at the L.C.C. School of Engineering 
and Navigation, Poplar. for two evenings a week at 10s. (id. an even- 
ing. Applications, on official forms to be obtained from the Educa- 
tion Officer, Education Offiees, Victoria Embankment, W.C.. must 
be in by 11 a.m. of Saturday, June 7th. See an advertisement. 

Designers of d.c. motors and generators and of a.c. motors are 
required bv advertisers. 

Cleveland & Durham Electric Power (Ltd.) advertise for a super- 
intendent for their Newport power station, Middlesbrough. Com- 
mencing salary £150, rising to £180 per annum. Applications to the 
Secretary, Hinton's-buildings, Middlesbrough. 

A lecturer in mechanical engineering subjects is required for the 
Loughborough Technical Institute. Commencing salary £120. 
Particulars from the Principal. Applications by June 16. 

Aylesbury Urban Council require an electrical engineer for their 
electricity supply undertaking. Commencing salary £200. Appli- 
cations to Mr. P. A. Wright, Town Hall, Aylesbury. by June 3. 


— 


_ Mr. Arthur Lapworth, D.Sc., F.R.S., lecturer in physical chemistry 
in the University of Manchester, has been appointed to the chair of 
organie chemistry, which has been rendered vacant by the resignation 
of Prof. W. H. Perkin. 

Mr. W. G. Murrin, formerly an engineer in the service of the 
London United Tramways, has been appointed mechanical superin- 
tendent of the British Columbia Electric Railway, and Mr. W. H. 
Fraser has been appointed electrical superintendent in place of Mr. 
D. L. Kennedy, resigned. 


INSTITUTIONS AND SOCIETIES. 


The Institution of Mining Engineers.—The 58th general meeting 
of this Institution will be held in London on Thursday, June 5th. and 
Friday, June 6th, at 11a.m. Among the Papers to be read at the 
opening meeting at the rooms of the Geological Society, Burlington 


House. Picadilly, W.. will be one on “ Insulated and Bare Copper 
and Aluminium Cables for the "Transmission of Electrical Energy, 
with Special Reference to Mining Work." by Mr. B. Welbourn... 
British Association.—It is announced that at the meeting of this 
association in Birmingham in September next the association will 
be invited to hold its annual meeting at Manchester in 1915. 
Austro-Hungarian Association of Central Stations.— This Asso- 
ciation. which was founded in 1903, will hold its annual meeting 
and conference at Budapest from June Ist to 4th. ln connec- 
tion with this years meeting there will be an electrical exhibition. 
The conference and exhibition will be held in the old Hungarian 
Parliament building. At the head of the Hungarian Committee 
which is arranging the exhibition and other matters, is his honour 
Dr. Stephen Barezy, mayor of Budapest, who has been elected hon. 
president, and the Right Hon. Etienne de Fodor, Prof. Zipernowsky 
and City Councillor Dr. J. Buzath are presidents. Mr. de Fodor 
was the first to subscribe a liberal donation to defray expenses and 
to tender the members of the Association a hearty welcome to 
Budapest. All the other Budapest electrical concerns have followed, 
and the exhibition and conference both promise to be highly successful. 


ARRANGEMENTS FOR THE WEEE. 


FRIDAY, May 30th (to-day). 
PHYSICAL SOCIETY. 

à p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington, London, S.W. Agenda: “ On 
the Origin of New Stars,” by Prof. A. Bickerton. * Electro 
Thermal Phenomena at the Contact of Two Conductors with a 
Theory of a Class of Radiotelegraph Detectors," by Dr. W. 
Eccles. “The Extraordinary Ray resulting from the Internal 
Reflection of an Extraordinary Ray at the Surface of à Uniaxal 
Crystal," by Dr. J. Walker. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

7:45 p.m. Annual General Meeting of the Benevolent Fund at 
Victoria Embankment, London, W.C. 

$ p.m. Annual General Meeting, at Victoria Embankment, London, 
W.C. 

8:30 p.m. Ordinary meeting. Paper on “ Practical Application 
of Telephone Transmission Calculations," by Mr. A. J. Aldridge. 


SATURDAY, May 31st. 


ROYAL INSTITUTION, 

à p.m. Mectinzatthe Roval Institution, Albemarle-street, Piccadilly, 
London, W. Lectures on ** Radioactivity’; Lecture IL. ‘The 
Origin of Beta and Gamma Rays and the Connection between 
them,” by Prof. E. Rutherford, F.R.N. 

TUESDAY, June 3rd. 
RONGTEN Society. 

8:15 pam. Annual Meeting at King’s College, Strand, London, W.C, 
Papers on '' Reflexion of X- Rays," by Prof. C. G. Barkla. FLR'S., 
“ Experiments on the Reflexion of X-Rays,” by Dr. R. Salmund. 

THURSDAY, June 5th. 
Royan INSTITUTION. 

3 p.m. Meeting at Royal Institution, Albemarle-street, Piccadilly, 
London, W. Lecture on ‘ Recent Chemical Advances ”; 
Lecture HL, " The Structure of Crystals," by Prof. W. Pope, 
E.R.S. — 

FRIDAY, June 6th. 
ROYAL INSTITUTION. 

9 p.m. Mecting at Royal Institution, Albemarle-street, Piccadilly, 
London, W. Discourse on *' Reflection and Refraction of Light 
as Concealing and Revealing Factors in Sub Aquatic Life," by 
Dr. F. Ward. 

SATURDAY, Juve 7th. 
Roya INSTITUTION. 

3 p.m. Meeting at Royal Institution, Albemarle-street, Piccadilly, 
London, W. Lecture on * Radioactivity "; Lecture IIl., “ The 
Radioactive State of the Earth and Atmosphere," by Prof. E. 
Rutherford, F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, June 2nd, 1913, “ A " Company.—lInfantry Drill, 7 to 9 p.m. 
Technical Instruction for all members on the 6th Rate, and for all 
candidates for higher rating, 7 to 9 p.m.  Musketry Instruction, 9 
to lO p.m. 


Tuesday, June 3rd, 1912, “B” Company.—Detail as for Monday, 


June 2nd, 1913. 


Thursday, June Sth, 1913, “C” Company.—Detail as for Monday, 


June 2nd, 1913. 

Friday, June 6th. 1913, “ D" Company.— Detail as for Monday, June 
2nd, 1913. 

Saturday, June 7th, 1913.—Head Quarters will be opened for the trans- 
action of regimental business from 10 a.m. till 12 noon. 
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NATIONAL PHYSICAL LABORATORY. 


(Continued fron page 252.) 


Thé following is an abstract of those parts of the Director's 
annual report which are of more particular interest to our 
readers :— | 


ELECTRICITY. 


Lorenz A pparatus.—The apparatus was completed during the vear and 
a number of measurements of resiscance have been made by means of it. 
Before publishing the results, it is propored to reverse the posiiion of the 
coils with respect to a disc, and also to re-measure the diameters and 
axial lengths of the coils, The measurement of the dimensions of the four 
coils was undertaken in the early part of the vear. The diameter of each 
coil is about 36 cm.. and for aset of diametral measurements, 192 observa- 
tions—one on each turn of the coil—were made. The resulis show the 
coils to be very nearly circular in cross xecticn, the maximum difference 
between the diameters in any one plane being about 0-01 mm., which is 
equivalent to about three parts in 100,000 of the diameter of a coil. Al 
the coils are slightly conical, the difference betwcen the mean diameters 
of the ends amounting to 0-04 mm.—v.e., about 1 part in 10.600. The 
change in the dimensions of a coil was determined when currents of one 
and two amperes were passed through it for a peried corresponding to that 
employed in a measurement of resistance by mears of the Lorenz appa- 
ratus. ‘The results are of considerable interest, and show that it is neces- 
sary to take the expansion into account when precision measurements are 
being mede. The temperature coefficient of expansion of marble between 
10°C. and 20°C. was determined from diametral and axial mea: urements 
to be 0-5 x 10-5, which is substantially the same as that of a cvlinder 
obtained for the marble cylinders of the Avrton-Jones current balance ; it 
agrees also with a value obtained by Mr. Attwell for some samples of 
marble in the form of rods. To determine the axial distance between two 
coils when a measurement of resistance is in progress, observations on 
plugs screwed into the flanges of the cylinders are made by means of 
travelling microscopes. For each cylinder the distance between the 
plugs and the distance of each plug from the mean plane of the coil have 
been measured, so that when the cvlinders are in position on the bed of 
the Lorenz apparatus the distance between the equatorial planes of two 
coils can be determined by measuring the distance between two plugs. 
The mutual induction of the coils and dises has been calculated for three 
different axial distances, the range being 1 mm. This has involved 12 
calculations of mutual induction, the accuracy of each being within one 
part in a million. The calculations show that brushes of considerable 
width may be used without appreciable loss of precision. No mears of 
regulating the speed of the apparatus was provided until measurements 
of resistance were commenced. Originally we found that no regulation 
was necessary when the battery was in good condition and the machine 
had been running for upwards of two hours. Constancy within about 
5 parts in 100,000 over periods of 15 minutes is then obtained. To save 
time and to make the measurements more exact, a simple device for 
regulating the speed has now been added. A commutator is fitted to the 
axle of the motor, aud this serves to charge and discharge à condenser 
placed in one arm of a Wheatstone bridge. The condenser and the other 
arms of the bridge being kept in constant value, a permanent balance of 
the bridge ean be secured by keeping the frequency of charge and dis- 
eharfb—i.e., the speed of the Lorenz apparatus constant. Constancy of 
speed is thus obtained by applying a variable pressure on the flywheel, 
the pressure being such as to maintain constant the position of the 
galvanometer spot. This method of controlling speed for measurements 
of capacity has been in use for several years at the National Physical 
Laboratorv and at the Bureau of Standards. Referring now to the resis- 
tance measurements, in the measurements so far made the probable 
error of any single measurement appears to be of the order of 2 parts in 
100,000. As it is necessary to measure the time within 1 part in 100.000, 
a single measurement lasts for 20 minutes and the chronograph record 
has to be read within 0:5 mm., corresponding to 0-01 second. During 
this period of 20 minutes a large number of observations are made, and the 
results show that the fluctuations in the speed do not in general exceed 
5 parts in 100,000. These fluctuations would escape detection in any 
ordinary stroboscopic method. ‘The whole apparatus 15 in a very satis- 
factory condition, and it is hoped to publish the results of the measure- 
ments in the early part of 1913. 

Mercury Standards of Resistance.—Thirteen glass tubes for mercury 
standards of resistance were chosen in 1911, and their constants, with ihe 
exception of that of length. were determined within a few parts in 100,060. 
During the past year these tubes, and one other, making I4 in all, have 
had their lengths measured, their calibre factors determined, the mass of 
mercury contained by each measured, and the resistance of the contained 
mercury column has been compared with that of sealed manganin coils, 
'To determine the constants of these 14 tubes by the methods in use a few 
years ago would occupy the greatest part of a year, and simpler methods 
were, therefore, sought which should be capable of giving sufficiently 
accurate results, A method for determining the mass of mercury con- 
tained by a tube has already been described in the “ Collected Researches, 
Vol. V. This has been developed so as to ensure the filling being made 
under reduced pressure, the inflowing mercury being already at 0°C. 
Further, there is no danger of the bore of the tube becomin g damp. By 
this method a single tube may be filled with mercury 20 times in one day, 
both the tube and mercury being at the ice point. Results agreeing 
within 1 part in 100,000 have been obtained. To obtain the calibre 
factor, the relative sections of the half-lengths of a tube are determined by 


means of mercury threads, and initially each of the parts is regarded as 
uniform in cross-section. A sub-division of each of the parts into two 
others is then made, and continued sub-division proceeds until lengths 
from l em. to 2 cm. are obtained. Investigation shows that a measure- 
ment of any of the lengths within 0-0] mm. gives the necessary degree of 
accuracy ; in consequence a complete calibration of any one of the 14 
tubes can be made in about 3 hours. A table has been constructed 
which gives the value of the calibre factor for any two lengths, the ratio 
of which hes between 1:00 and 1-01, and the use of this table enables the 
calculation of the calibre factor to be made within from one to two hours. 
To measure the length of a tube the ends are silvered and illuminated by 
light reflected from mirrors placed below the ends. When an end is 
observed by means of a microscope, and the axis of the tube is at right 
angles to the axis of the microscope, or approximately so, the extremity 
of the bore appears as a black narrow ellipse, the major diameter of which 
cuts the axis of the tube and lies in a plane in which objects should be in 
focus. A little practice enables one to judge the correct focus with con- 
siderable precision, measurements being repeated within 1 to 2 microns. 
The length of the axis of the tube is that given when the cross wires of the 
microscopes bisect the ellipses. For the comparison of the resistance 
of a mercury tube with a standard resistance coil we have used a. 
bridge, the principle of which is described in the “ Phil. Mag." for 
October, 1912. Five of the new tubes were for the Japanese Govern- 
ment, and have been despatched to the Electrotechnical Laboratory at 
Tokio. The remainder will serve as standards for the Laboratory. Of 
the old mercury standards two have been re-annealed and their constants 
re-determined, ‘These are the tubes G and S. It is satisfactory to state 
that the unit of resistance obtained with the old mercury tubes agrees 
with that obtained during the past vear within about 1 part in 100,000. 
The resistance unit employed by the International Technical Committee 
at Washington in 1808 was based on the mercury standards of resistance 
of the Reichsanstalt ard the National Physical Labora*ory ; this is also 
practically identical with that obtained from the new standards, the 
difference being less than 2 parts in 100.000— that is, the difference is of 
the same order as the probable error associated with the practical realisa- 
tion of the international ohm. 

Wire Standards cf Resistance.—'The usual svstematic comparison of 
standard coils has been made. and it is satisfactory to state that the majo- 
rity of the hermetically sealed manzanin coils have maintained their 
resistance values within 1 part in 100,060. Comparisons with the resis- 
tance standards of the Bureau of Standaras, the Reichsanstalt, and the 
Laboratoire Central d'Eleciricité have been made during the year, the 
maximum difference between the resistance standards of the four 
laboratories being 11 parts in one million. In the comparisons made 
during 1911 the maximum difference was 17 parts in one million. Thus 
the National Physical Laboratory and the Reichsanstalt values agree 
within one part in a million. "The value found for the coils at the Bureau 
of Standards in June was | part in 100,000 greater. 

Resistance Bridges.—4A complete investigation of bridge methods, as 
applied to the measurement of the resistance of a platinum thermometer, 
has been published during the vear.* The Paper deals with the con- 
stancy in resistance of the thermometer leads, the heating effects of the 
eurrent in the bridge arms, and the condition for maximum sensitiveness. 
Four new bridges are described, 

Weston Normal Cell.---The equilibrium of the cell has been studied in 
order to obtain some satisfactory explanation of the hysteresis pheno- 
mena mentioned in the Briiish Associition Report for 1911. One point 
which appears to have been estabiished during the vear is that hysteresis 
never occurs in celis which contain more than a percentage of acid. The 
hysteresis does, therefore, appear to be attributable, directly or indirectly, 
to the formation of some basic salt, and an investigation on this assump- 
tion is in progress. In 1907 Hulett made experiments which appeared to 
show that the cell with neutral cadmium sulphate solution was not 4 
stable system. The evidence against this view was that hundreds of 
cells were in existence which had certainly not changed by more than a 
few paris in 100,000 in from three to four vears. Tests ona large number 
of old cells have now been made, and we find that whereas these when 
new did rot show hysteresis effects they do so now, although in some 
cases only to a slight extent. The evidence in favour of the cell being 
slightly unstable is in consequence strengthened, and old cells cannot be 
used as standards of E.M.F. in precision work. It is, therefore, neces- 
sary, to set up cells at regular intervals and reject those in which hysteresis 
occurs or which are found to be decreasing in. E.M.F. The number of 
Weston normal cells tested during the vear was 88, of which 13 MOIS 
rejected owing to the hysteresis being detected. The number of Clark 
cells tested was 15, of which 6 were rejected. 

Comparison of Resistance with Mutual Inductance, and Evaluation of the 
Ohm in Absolute Units.—A full descripiion was published of the experi- 
meats in which the ohm was evaluated in absolute units by two alter- 
nating-current methods. In the second of these methods the same mica 
condenser is tested both by Maxwell's commutator method (charge and 
discharge) and also by Carey Foster's method (alternating current). 
When various condensers were tried, however, they showed results in con - 
siderable disagreement with one another, and the matter requir 
laborious investigation before a satisfactory solution could be obtained. 
The differences turned out to be due to the fact that the voltage forms 
used in the two methods are very different, being square-topped and gon 
wave respectively. Since owing to absorption the effective capacity ot & 


mica condenser changes slightly with frequency, the relation of the eH 
method to the other must depend on the degree in which the condenser 
pps de ve UM prc oa ur ecu VINE M ee ee EEUU 


* '' Phil. Mag.," October, 1912, F. E. Smith. 
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meter the mutual inductance of the unknown coil is approximately 


affected by absorption. ‘It was ultimately found thst the results given 

by all the good mica oandensers were brought into agreement by making 

the assumption that in the commutator method the period of charge (and 

of short-circuit) &hould ‘be equal to 2/v times the half period of the sine 
wave in the Carey Fose&er method. In connection with this investigation 

a number of comparisons of condensers were made by a double commu- 

tator method, of whieh a description has been published. This method 

gave comparisons at various frequencies under conditions very similar to 

those in the single commutator method. 

Power Factors of Comlensers and Change of Capacity with Frequency.— 

In connection with the above investigation many tests were made of the 

variation of effective capacity with frequency, using the Carey Foster 

method, in which the wesults are referred directly to a standard mutual 

inductance, and are not merely relative to an ær ocrderser.. The method 

also includes the measurement of the power factor. Some of the mica 

. condensers showed only a very small change in capacity between fre- 
quencies of 100^» to 2,000^» per second. Forexample, in à mica con- 
, denser, kindly presented to the Laboratory bv Mr. H. W. Sullivan, the 
. power factor at 100^ per second was less than 0-0001, and the capacity 
. Showed a change of less than 1 part in 10,000 for a change of frequency 


‘from 1067 to 800% per second. 
Capacity Effects in Mutual Inductometer.—The standard inductometer 
shows.a change in value as the frequency is raised, the correction being of 
‘the order of 4 in 1,000 at 2,000^ per second. This variation is mainly 
due to capacity effects. Ax experiments have shown how these can be 
avoided, it is hoped to construct another standard which will show much 


greater constancy with frequency. 

Condensers for High Frequencies.—In connection with the production 
of high-frequency currents for wavemeter testing, three additional sub- 
divided condensers were constructed (of ranges up to 600, 5,000 and 
10.000 míd. respectively), They consist of rather thick aluminium 
sheets separated by glass plates about 3:5 mm. thick, the whole being 
Ammereed.in paraffin oil. It was found very essential to use well-dried 
oil for this purpose, as some commercial samples behaved very badly as 
„egards power loss by absorption. With good oil the power factor is of 
‘the order of 0-005. 

iWavemeter Tests.—The testing of wavemcters occupied a large amount 
of time during the past year; more than 400 coils were tested, each of 
them at five different frequencies, the ordinary range of wave-lengths 
Ibeing from 100 to 3,000 metres. Considerable attention was devoted to 
improving the testing.equipment. The speed of the alternator was kept 
steady by a Helmholtz regulator, and its field was excited by current 
taken from the lighting circuit through iron resistances, thus ensuring 
great steadiness of voltage. A new adjustable spark-gap was set up, 
with fine adjustment of the spark length, and special radiating surfaces 
to keep the cadmium electrodes cool. A great improvement in the 
ateadiness of working was produced by mounting directly above the spark 
a small glass funnel through which the air was constantly drawn away by 
a filter pump. This arrangement also has the advantage of keeping the 
air of the room fresh, as ít carries off practically all the ozone and other 
products of the spark. Besides the extension of available capacity by the 
glass condensers mentioned above, the oscillation circuit was further 
improved ‘by the addition of a variable self-inductance giving continuous 
regulation between the steps of the larger fixed coils, 1t is now possible 
to set the frequency promptly to any desired value throughout the work- 
ing range, except at the more extreme upper points. Arrangements for 
more ready setting at the upper values are being designed. 

Magnetic Tests.—A set of special yokes and search ecils was made for 
the purpose of testing the permeability of rods, in particular for magnet 
steel samples. The research on the errors in magnetic testing caused by 
bending the sheets was carried further, and the results are now practically 
ready for publication, Experiments were made on several different kinds 
of magnetic sheet materia] with a view to determining the direction of 
maximum permeability. With all the samples tried, this direction was in 
very close coincidence with the direction in which the sheet had been 


rolled. 

Areas of Magnetic Search Coils.—In connection with the calibration of 
fluxmeters and forother magnetic tests, it isof great importanceto be able 
to determine accurately the effective areas of small coils. When the area 
18 of the order of 3 sq, em. or 4 sq. cm., the coil must be specially well 
designed if the area is to be deduced from the dimensions ; in some cases 
the coil is so mounted that the dimensions cannot be measured. To get 
over some of the difficulties, we have constructed some small single laver 
search coils on narrow ivory bobbins having a number of radial slots to 
allow the mean diameter to be accurately measured under a reading 
microscope, 

The area of an unknown narrow coil (of known number of turns) can be 
compared with that of one of these standards by placing them as close 
together as possible at the centre of a coil of large diameter (say 50 cm.) 
capable of giving sufticient magnetic field with reasonably small current. 
It is then only necessary to compare the respective mutual inductances 
by reference to a mutual inductometer, by Maxwell’s method, by direct 
throw on a ballistic galvanometer, or in any other convenient wav. A 
long solenoid is of course preferable to a large flat coil, when the search 
coil is of a form that can be readily placed in the centre of the solenoid. 
Accordingly a long solenoid was constructed with three layers of primary 
turns, and outside of this were arranged two stranded secondary coils 
connected to dials, and giving, with the primary coil, mutual induc- 
tnaces of 5, 10, 15, 20, 25, . 100 microhenries. In ure, the un- 
known coil is piaced co-axially in the centre of the solenoid and connected 
imn opposition to the secondary circuit ; by the help of a ballistic galvano- 


balanced against the nearest values of the dial coils, and by interpolation 
its exact value is easily found. From the known constants of the solenoid 
the mean area of the nnknown coil can at once be determined. It is 
hoped ultimately to add a continuously variable part to the secondary 
circuit in order to avoid interpolation and to allow the measurements to 
be made more easily with alternating current. . 

Low-Frequency Microphone Hummer. — A tuning fork microphone 
hummer, giving a frequency of 50^ per second, has been set up for the 
testing of photographie shutters in the Optics Division; and a new 
vibration galvanometer for 250^ per second has also been constructed. 
for that division. 

Alternator Set.—The Siemens two and three-phase alterantor ret has 
been transferred from the Electrotechnies Division and installed with the 


necessary wiring in a smal] room near the old metallurgical room, which is 


now being arranged for wavemeter testing and magnetic work. The 
Helmholtz speed regulator, already used in the iron testing, is being fitted 
to the alternator, and will enable the speed to be kept constant to 1 im 


1,000. 


small alternating currents was completed. It consists of a large well 
laminated ring of silicon iron with 10 coils of 20 turns each and 20 coils of 
100 coils each. It can be used with a thermo-ammeter of 1-5 ohms resis- 
tance (reading up to 100 milliamperes) to measure currents down to L 


milliampere for full scale. 
(To be concluded.) 


PETROL-ELECTRIC MOTOR VEHICLES.* 


BY J. B. G. DAMOISEAU. 


Summary.—After describing the various types of petrol-electric: 


systems which are in use, the author goes on to consider their advantages 
and disadvantages as regards their employment in various classes of 
service, Fuel, cost. and suitability of the petrol-electric system for 
different types of traffic are also dealt with. 


THE VARIOUS PETROL-ELECTRIC SYSTEMS. 


A number of systems, employing continuous or e]ternating-current 
transmission either partially or wholly, have been proposed for auto- 
mobiles running on the rozds, with the view of remedying the in- 
herent inconveniences arising from the use of clutches and the 
necessity of frequently varying the speed of such vehicles. Some 
of these systems in practice do not seem in gener? to have given the 
results expected of thent. Of the various heat engines capable of 
application to automobiles running on rails, the internal-combustion 
engine using liquid fuel—petrol or benzol—is the only practical type. 
Continuous current is likewise universally employed. The design 
adopted for motor vehicles using internel-combustion engines is 
nesessitated by the limitations of these engines. Thus, as internal- 
combustion engines are unable to start under load, means must be 
provided for starting them light. Moreover, such engines give a 
practically constant torque, end to be economical should run at a 
speed below that corresponding with maximum power so as to pre- 
vent the engine being pulled up ; but as they must operate somewhere 


near that critical speed, it follows that it is essential to introduce . 


gearing between the engine and the axles so that the speed of the car 
can be varied whilst that of the engine remains uniform. 

There are thus three methods of transmission; (1) mechanical 
gear; (2) electrical transmission gear; (3) 2 combination of mecha- 
nical and electrie2l gear. As, however, the internal-combustion 
engine can work either at constant or variable power (by regulating 
the admission of the fuel), and the power required for traction is also 
variable, it follows that two distinct methods may be considered : 
(a) An arrangement comprising à means of storing energy and for 
deeling with the fluctuations in the demand for energy whilst the 
engine generates constant output. "This method hes the advantage 
of sllowing the energy to be stored which is produced when the car 
runs down gradients, and whilst breking ; (b) an errengement in 
which energy is not stored, and in which the engine supplies the 
power necessary for driving the vehicle. Thus each of the above 
three methods of transmission, mechznicel, electricel 2nd mixed, can, 
if desired, have incorporated with it the storage of energy. To com- 
plete this emuneration of possible 2utomobile systems using internal- 
combustion engines, it remains to be szid that if energy is stored this 
cen be done either in the form of kinetic energy, a tlywheel being 
used, or as potentiel energy. electric eccumuletors then being em- 
ployed. This brief résumé shows the large number of types of inter- 
na]-combustion automobiles which ere theoretically possible. As 
a metter of fact, there are at the present time 2utomobiles with 


* Abstract of a Paper discussed in Paris at the Joint Meeting of the 
Institution of Electrical Engineers and the Société Internationale des 


Electriciens last week. 
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Current Transformer.—The current transformer for the measurement of 
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Table Showing Details of Petrol- Electric Vehicle in Use or Under Construction. 


internal-combustion engines and mechanical, electrica] and mixed 
drive ; but those with the mixed drive are the only ones in which 
accumulators are utilised. "The present Paper deals with motor cars 
with internal-combustion engines and with electrical or mixed drive. 
These cars are usually known by the general! term of petrol-electric 
vehicles, although petrol need not be the only fuel used. The 
majority of the petrol-electric vehicles built comprise essentially an 
internal-combustion engine giving @ variable pressure ; this generator 
supplies the electric motors driving the car axles. For the control 
a special controller is employed. In certain cases cars are fitted 
with two cabins, from either of which the car may be driven in either 
direction. The details and position of the electrical gear distinguish 
.the different types of this class of car. The author then gives full 
details of the various petrol-electric systems now in use. These 
have been described from time to time in THE ELECTRICIAN. Some 
statistics are set out in the accompanying Table. 

| GENERAL CONSIDERATIONS. 

The Adoption of Motor Vehicles.—The advantages of independent 
motor vehicles, no matter of what type, whether steam, accumulator, 
petrol with mechanical transmission, or petrol-electric, depend essen- 
tially on the possibility of forming trains of less weight, and conse- 
quently of employing a greater number of trains than is the case 
with steam locomotives. This increase in the number and frequency 
cof the trains should result, in general, in an increase in traffic, and 
consequently in the revenue, which would cover—supposing that 
the working expenses, viz., the cost of fuel and maintenance, are not 
too high—the initial capital outlay of certain secondary or local lines 
which, if operated with steam locomotives, could not give such good 
results. This use of independent motor vehicles could even be ex- 
tended to certain main lines of important railway systems, and would 
allow an increase in the actual overall speed of long-distance trains, 
by doing away with stops at the less important stations, such stations 
being served with independent motor trains. This method of 
working, viZ., separating the general traffic from the local traffic, 
would make it possible to do justice to the requirements of these two 
kinds of traffic, which requirements are at present so conflicting ; 
and in that way it would bring about an increase in the speed and 

frequency of communication, both of which are so much insisted upon 


by the travelling public. 
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Horse- | Weight 
Constructed by— No. ' power. |in tons. Railway. Remarks. 
British Westinghouse Company ............... ] | S0 35 North. Eastern Railway (England) | On trial. 
Société de Dion-Bouton ......................... 36 | 2 Tf Arad-Osanad (Hungary) 
Société Westinghouse du Havre Ss i SL 6 a Rr e 0 0 a:00%6 | 2 | i T os 99 » 
» » "E eom © l 55 18 ' 36 1 Ostdeutsche Elektricitats Gesellschaft 
(Germany) 
‘5 55 nT ee ] 90 — —- Hungarian State 
e v Xl exse arian 13 90 16 Luggage Oosterstoomstram (Holland) Five under construction. 
- »: ice. — ete l 90 19-5 38 Dinard, Saint- Brieuc (lle-et-Vilaine) 
" » Ec — Suede wi - £2 60 23 55 Mines de Carvin (Pas-de-Calais) 
" » E. - OREMUS l 90 25 35 Karlstad Munkfors (Sweden) 
" " Wc- — desees l 90 24 40 Great Central Railway ( England) 
s 5 ee er eres 2 90 2] 43 Vicinaux de Luxembourg Under construction. 
" » "T 7 90 30 60 Missouri Oklahoma Gulf Rly., U.S.A. T a: 
" i "mee 2 90 22 35 Ferrocariles Vascongados (Spain) " a 
5 A WÉ. — dungnosrtudq 5 90 22 35 Grande Banlieue (Paris) ^ » 
» is Moo. vetdpceiterie l 90 24 32 Caen à la Mer (Calvados) " » 
Bergmann Elektricitáts Aktien-Gesellschaft; — 3 100 47 100 Prussian State 3 :: 
T » ^ l 50 47 100 e 5 » ss 
- » » 6 170 47 100 T » 
" i i l 100 47 100 Resaner Bahn (Moscow) 
- » » l 100 47 100 - - is Under construction. 
96 99 7) 3 30 | 47 100 Tramwavs 
Allgemeine Elektricitàts Gesellschaft......... l 90 47 100 Prussian State 
» i as cm 6 100 56 95 5 n 
- " We Aarne l 120 56 95 » " 
m X Be o bens 1 100 56 95 Oldenburg State 
" * "Es ] |2x120 56 95 Khedive (Egypt) Double car under construction 
D e "Ens l 55 56 95 West Germany (Königsberg) 
General Electric Company.............. eee 2 55 40 to 50 | 60 to 100 i E 
British Thomson- Houston Company ......... l | 55 14 44 Great Western Railway (England) 
Almanna Svenska Elektriska Aktiebologet. 2 19 26 39 ee State Diesel motor. 
; "icinaux Belges 
Pieper System. iae terea ceti 4 90 26 39 Mone Erstens 
" Vicinaux Belges 
- a ee ey 4, 9 26 39 Pode  Waterleo 
i > Chemin de fer de Grande Banlieue 
ss "ce 3 9% 21:7 49 Poissy— Saint-Germain 
Thomas System ...... eere nennen l 120 21-5 42 South African Railway 


The Use of Petrol-electric Motor Vehicles.—The introduction of 
petrol-electric cars has numerous advantages. By using internal- 
combustion engines the car is always ready to start, and only e short 
time is required to take in fuel, &c., for long journeys. The starting 
is as rapid as in the case of all vehicles adapted for electric traction, 
consequently the net speed is increased. One man only is required 
to drive the car, which is easy and safe to work. The driver, having 
neither a fire to look after nor a pump or injector to attend to, can 
concentrate all his attention on the speed of the car, and on the track 
and the signals. The absence of smoke, and the fact that he stands 
at the front of the car, facilitate his observation of signals, &c. The 
petrol-electric cars are very flexible as regards their operation, owing 
to the system of control employed. If the stops are of long duration 
the engine can be shut down and any waste of fuel thus avoided. 
The cylinders of the internal-combustion engine can be water-cooled, 
which could not be done in the case of steam cars. The maintenance 
of petrol-electric cars can be attended to without interrupting the 
service, whilst the maintenance of locomotives and steam cars 
requires their removal from service for the frequent cleaning of the 
boilers. Repairs are rarely necessary to well-cared-for cars, and the 
removal from service for this purpose is consequently of short dura- 
tion, the parts to be repaired or replaced being of comparatively 
small weight. The use of two driver's cabins dispenses with the 
necessity of turning the car at the terminus, and consequently with 
turning-tables, loops, or reversing triangles. The reduced weight of 
the petrol-electric cars and their smooth running reduce the wear of 
the rails to a minimum. Petrol-electric cars with electric motors are 
capable of working either from overhead wires or from a third reil on 
railway sections equipped for electrical working. On other sections 
of the track the cars work by means of their own electric generating 
plant. The petrol-electric cars with electric motors can be coupled 
together by very simple contrivances to form trains which can be 
operated from one of the driver's cabins, as is done in the case of 
multiple-unit electric traction. Finally, it must be pointed out that 
the petrol-electric ear having no permanent mechanical connection 
between the engine and the axles may be placed between any two 
carriages of & train hauled by a steam locomotive. and may be use 
as an ordinary carriage. At any point en route the petrol-electric 
car may then be removed and continue its journey in any desir 
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direction by its own means of propulsion. In this wey several 
distinct trains may be combined as one train, each section branching 
off 2s required. 

The principal disadvantage of the petrol-electric car, and one not 
to be overlooked, consists in the danger of fire, consequent on the use 
of a highly-inflammable liquid fuel. However, this danger can be 
completely overcome by using a car entirely constructed of steel and 
with g concrete floor, by enclosing the engine in a compartment with 
a duplicate iron-sheet partition, the space between the two sheets 
being filled with fireproof composition, by automatic admission of 
the fuel to the engine, the supply being interrupted in the case of fire, 
by keeping the liquid fuel in a reservoir under an inert gas, and not 
in contact with the air, or by storing the fuel with an inert ges under 
pressure. As to the seemingly complicated structure of the car, it 
must be pointed out that the component parts are very simple, and 
the most complicated part, the internal-combustion engine, has been 
so extensively adopted that this point need not be discussed. 


ADVANTAGES AND DISADVANTAGES OF THE VARIOUS PETROL- 
ELECTRIC SYSTEMS. 


Thomas System.—The position of the engine depends on that of 
the axles to be driven. For cars with a long wheel-base, the mecha- 
nical transmission must be considerably extended if the engine 
drives the axles of the two bogies. To reduce the length of the 
transmission the engine need only drive one bogie. The engine, 
owing to the mechanical transmission, is subject to shocks when 
the wheels pass over joints in the rails, points, &c. Spring devices 
can be inserted between the axles and the engine to minimise the 
effect of these shocks, but the mechanism is thereby complicated. 
The engine must be designed so that it can rotate in both directions, 
i.e., must be stopped before the direction of motion of the car is 
changed. "The speed of the engine is independent of the speed of the 
cr; the engine may thus run at a speed which allows it to give its 
max mum power. The direct drive (the engine driving direct on to 
the axles) corresponds only to one value of the tractive effort at the 
rims of the wheels, and consequentlv to only one value of the gradient 
of the track. For every other gradient the speed of the car is diffe- 
rent from that of the engine, and the eclectro-mechanical trans- 
mission comes in, so that the total output must not be greater than 
that of the electric transmission. The size of the engine is deter- 
mined by the maximum power to be supplied to the car (the battery 
only serving to stèrt the engine). The maximum power of the eng ne 
may be utilised, no matter what may be the gradients of the track, 
having regard, of course, to the heating of the dynamos. The 
capacity of each of the two dynamos is equal to two-fifths of that of 
the engine, or for the two dynamos together a total of four-fifths. 
The weight and cost of these two dynamos are less then those of the 
generators and motors in the case of electrical transmission, but 
account must be taken of the weight and price of the mechenical 
trensmission, which is relatively very complex (viz., epicyclie gear, 
concentric shafts, cardan shafts, &c.). Other conditions being the 
same, the total cost of this mixed transmission is at least equal to 
that of the electric transmission, whilst the weight is practically the 


same. 
Pieper System.—The above rémcrks on the Thomas system, as 
regards the position of the engine, the importance of mechanical 
transmission, the shocks resulting when crossing pointe, &c., and the 
rotation of the engine in either direction, apply equally to the Pieper 
system. The engine driving always direct on to the axles, its speed 
depends on that of the car. The engine cannot revolve, therefore, 
steadily at the speed which would give it its maximum output. The 
power of the engine is determined by the total work to be supplied 
to the car for a journey to and fro on a certain line, together with the 
loss of energy in the dynamo and battery. As the speed of the engine 
and the admission are variable, the result is that this engine, other 
things being equal, has practically the same dimensions as èn eng:ne 
for electric transmission. The capacity of the dynamo is less than 
that of the generator for electric transmission, but its speed is in- 
variably determined by that of the car. The capacity of the dynamo 
and the capacity of the battery become more important in propor- 
tion as the track is more hilly and the stations are closer together. 
The regeneration on gradients and during braking is particularly 
important on lines having many gradients. or in the case of relatively 
short distances between the stations. This system, like that of the 
accumulator driven car, presents disadvantages in so far as a battery is 
required. Other things being the same, this petrol-electric equip- 
ment, which has a battery in addition to mechanical transmission 
end electromagnetic clutches, costs practically the same, and weighs 
no more than the petrol-electric equipment with plain electric 
transmission. á 

. Cars with Electric Transmission.—The position of the engine is 
independent of that of the axles to be driven. Simp'e wires esta- 


blish the electric connection between the generators and the motors 


—M 


driving the axles; this electric connection, being flexible, cannot 
transmit to the gencreting plant the vibrations caused by the track. 
The engine elwevs rotates in the seme direction, the change in 
direction of the car being brought about by a change in the direction 
of rotation of the electric motors without stopping the engine. The 
speed of the engine is independent of thet of the c»r. The engine 
can rotate at è speed which allows it to give the maximum-power at 
the maximum thermal efficiency. The power of the engine is deter- 
mined by the maximum power to be supplied to the cer, taking the 
output of the dynemos into account. This meximum power of the 


engine cen be utilised no matter what the inclination of the track 


may be, provided the limitimg temperature of the dynamos is not 
exceeded. The total capacity of the generstor and motors is about 


| double that of the engine. 


From this brief comparison it follows that the simplicity of the 
electric transmission and its flexibility justify its almost exclusive 
adoption to cars or with electric transmission. It is in fact of no 
little importance, from the point of view of the economical operation 
of a railway, to achieve two results, which appear to be diametrically 
opposed to each other and which illustrate what m^y be esed the 
elestic:ty of the motor vehicle. The speed of the cor can be ra’sed 
gradually up to its maximum and maintained at any intermed ate 
speed, so as, for instance, to keep 2 particular distance (indicated by 
the signals or schedule) between the motor vehicle and the preceding 
train, no matter what the speed of the latter may be. The speed of 
the motor vehicle can be maintained as constant as possib:e on 
various gradients. The very extensive range of speed is obtained 
very easily by varving the excitation, which has the adventsge of 
effecting an item which is less than 4 per cent. of the mex mum 
capacity of the generator. By reason of the small amount of power 
in the control circuit, the control apparatus, whilst being of small 
dimensions, can have a great number of notches for varying gradu- 
ally the pressure generated at the terminals of the dynamo. 


Liqvip FUELS. 


The liquid fuels used for motor vehicles are: gasoline or petrol 
(density, 0-680—-0-720) and benzol (density, 0:885). ln countries 
where there are no supplies of petrol. the present practice is to use 
benzol, which is a natural product distilled from coal-tar. These 
two fuels have practically the same calorific value, produce almost 
the same power from the engine, and can be used alternatively with- 
out anv modification of the plant. When using benzol it is necessary 
to start with petrol because benzol requires & certain amount of 
pre-heating. The cost of fuel could be very much reduced ‘by using 
heavy oils derived from the distillation of petroleum or tar, the prices 
cf which are at present relatively low. However, as these heavy oils 
cannot be reduced to a geseous condition by evaporation like the 
fuels just considered, they must be injected into the engine in a liquid 
state. This necessity has led to the adoption of the internal-com- 
bustion engine with constant pressure. The cycle of this engine is 
economical since the compression is much greater than that used in 
engines with constant volume, which operate on the Beau de Rochas 
evcle. This high compression requires a strongly constructed 
machine, the heavy masses of which do not allow, on account of their 
inertia, the same rotary speed to be obtained as in the case of petrol 
engines. On that account the price of the generating set is higher, 
both as regi.rds the engine and the generator. Of the existing petrol- 
electric cars, only two cars at present undergoing trials on the Swedish 
State Railways are equipped with petroleum engines. The resulta. 


- will be watched with interest. 


INITIAL Cost, AND Cost OF OPERATION. 


Tue price of a petrol-electric car varies from £1,600 to £6,000. A 
90 H.P. car weighing 20 tons and having seating accommodation for 
40 passengers costs about £2,000. The 120 N.P. car of the type used 
on the Prussian State Railways, which weighs 50 tons and provides 
cecommodstion for 100 passengers, costs about £3,600 when fitted 
up for third and fourth-class traffic. The motor vehicle of the 
Generel Electric Co., weighing from 40 to 50 tons, with accommo- 
dstion for from 60 to 100 passengers, costs from £4,000 to £6,000, 
according to the furnishing of the interior. 

Fuel Consumption and Cost.—The consumption of fuel varies for 
the seme car according to the traffic of the line on which it is operated. . 
It follows, therefore, that when making a comparison between 
different types of petrol-electric cars, it is not possible to introduce 
figures for the consumption of fuel per ton-kilometre, as the cars 
would not be in service on the same line. The consumption of fuel 
per ton-kilometre varies in practice between 15 and 30 gms. (4 ozs. 
and 1 oz.) according to the profile of the line and the condition of the 
track. It may even reach 40 gms. (1:4 oz.) per ton-kilometre if the 
route is very hilly. The cost of fuel, therefore, varies per ton-kilo- 
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metre in the case of petrol from 0-0075 to 0-015 fr. (0-075d. to 0-15d.) 
and in the case of benzol from 0-0042 to 0-0084 fr. (0.042d. to 0-084d.). 


Cost of Lubrication.—The cost. of lubrication for the car itself, 
apart from the petrol-electric equipment, varies between 0-0005 and 
09-0010 fr. per ton-kilometre (0-008d. to 0-016d.) per ton-mile. 

Cost of Maintenance and Repairs.—As the petrol-clectric system 
has, comparatively speaking, been only recently introduced and has 
been applied in only a few instances, sufficient time hes not elapsed 
to enable exact data to be obtained with regard to maintenance and 
repairs. Naturally these expenses increase with the number of veers 
a motor vehicle has been in service. It is likewise necessary to know 
the rate of depreciation for such cars, or at least of the petrol-clectric 
equipment, in order to be able to fix the corresponding allowance 
per annum for this item. The only line on which this system of 
traction has been in use for some time is the Hungarian Arad Osanad 
system. But owing to the continual improvements end changes 
effected in motor vehicles, it is difficult to fix exactly the varous 
expenses for the repair and maintenance of the cars. On the other 
hand, the petrol-electrie system is à development of such importance 
that the maintenance of the equipment would be carried out on à 
large scale and consequently in à comparatively economical manner. 
Railway systems with only a limited number of such cars, however. 
would be less in a favourable position. By examining the cost of 
repairs and maintenance of the cars at present in service in Europe 
and America, we may gather that this expense per ton-kilometre 
varies, according to the age of the car, between 0-0015 and 0-0040 fr. 
(0-024d. to 0-064d.) per ton-mile. 


ToTAL Cost OF RUNNING PETROL- ELECTRIC VEHICLES. 


Assuming that the fuel used is benzol, as is the case in France, the 
cost of running cars on the petrol-electric system is as follows, the 
figures being given per ton mile :— 


Fuel (benzol)........ Hen (0-064d, to 0:128d. 
Lubrication ....... Is Mibesasi i usan bes Q:008d. to (-016d. 
Repairs and maintenance een Q-024d. to 0-064d. 

Total running expenses... . eee 0-096d. to 0:208. 


The fdriver' s] wages may be taken as 0-0040 fr. per ton-kilometre 
(0:0643. per ton-mile). As regards amortisation, although the time that 
such cars have been in use is too short to allow the “wear and tear" 
and depreciation to be determined from experience, it appears that 
if we take 10 per cent.per annum of the value of the total equip- 
ment, including the car itself, this estimate is, if anything. rather 
too high. As an annual mileage of 50,000 kilometres (31.250 miles) 
may be expected per car, this means that “amortisation ” repre- 
gents about 0-005 fr. per ton-kilometre (008d. per ton-mile). If 
interest on the capital invested is taken as 5 per cent., this represents 
0-0025 fr. per ton-kilometre (0-04d. per ton-m le). Thus the total cost 
of running, if wages, " amortisation,” and interest are taken into 
account, is 0-0177 to 0-0249 fr. per ton-kilometre (028d. to O-4d, per 
ton-m le). i | g 


ANNUAL MILEAGE AND ACTUAL “ SERVICE EFFICIENCY.” 


In order to show that these cars can be relied upon for the operation 
of a railway system it may be pointed out that petrol-elecetrie cars 
on the Hungarian Arad Osanad Railway system have run more than 
50,000 kilomet res (31.250 miles) without being taken out of service for 
repairs. On this railway system the 40 H.P. motor vehicles average 
45,000 kilometres (28,125 miles) perannum, and the 70 #.P.trainsabout 
55,000 kilometres (34,375 miles). It has not been possi bleto ascertain 
the “ service efficiency " of these motor coms —by “ service efficiency i 
is meant the ratio between the average annual mileage actually 
realised by each car and the theoretical annual mileage which each 
car might have realised without interfering with the service. How- 
ever, the efficiency for the petrol-electric vehicles is higher than that 
of steam motor cars, the figure for the latter taken over all the systems 
where such cars are used varying between 29 and 65 per cent. 


LINES SUITABLE FOR PETROL-ELECTRIC CARS. 

What are the characteristics of the lines which can be worked by 
petrol-electric cars ? They must have a relatively small but constant 

. traffic : small traffic, because the working of a line by petrol-elec- 
tric cars can only be economical with light trains ; and relatively 
constant traffic because the limited power of these cars does not allow 
heavy trains to be run. The petrol-electric cars which have been 
- constructed up to the present time are only built to haul one or two 
trailers. The introduction of motor cars on a railway system neces- 
sarily leads to the disappearance of mixed trains (passenger and goods 
trains combined). since such trains cannot be economically dealt with 
by that system of traction. It is therefore necessary for the goods 

. trains to be hauled by steam locomotives. On days of dense traffic, 
trains of heavier tonnage than usual can be drawn by the steam loco- 
motives which are usually employed to haul the goods trains, such 


locomotives replacing the motor vehicles or-being inserted between 
them. | 


It is evident that the use of motor vehicles is only advisable 


when such changes in traflie are not too frequent. Since the opera- 
tion of s» system by petrol-clectric cars slows a greater frequency of 
trains than in the case of steam engines, sueh an increase in traffic 
might result that the introduction of electric traction would be justi- 
fed. as electrie traction brings about stil greater economy 
still greater frequency of trains. This result of course is exceptional. 


and a 


DEVELOPMENT OF STEAM MoTOR CARS, ACCUMULATOR CARS, AND, 


Motor VEHICLES WITH PETROL AND MECHANICAL TRANSMISSION., 
To show the importance of the adoption of petrol-clectric cars, it 


is sufficient to compre these with the independent motor cars that 
preceded this system. 


Steam motor cars were the first independent 
motor vehicles to be used on roilwz ys. Their introduction dates. 
back almost to the introduction of railways themselves, the first use 


of them having been made in 1849 between London and Norwich., 


This tvpe of car has the advantage of age, i.e., of a lengthy trial, and, 


offers reilway companies the edventage of dealing with the same 


conditions as in the case of steam locomotives, 1.e., to be able to em- 
ploy for the running and maintenance of the cars the same staff as 
for steam locomotives. team motor cars have res!lv only Begun to 
be widely adopted since 1895, and are relatively few. In 1910 the 
total number in service in Europe was estimated at about 400, of 
which more then hsf were in the United Kingdom and the Colonies. 
At the present time the number in use is practically the same, most 
of the companies who are using them not having given repeat orders, 
The accumulator cars which were introduced to remedy the disad- 
vantages of steam motor cars are even less numerous than the latter. 
Apart from the accumulator cars—relatively few in number—owned 
by the Prussian State Railways, there are only three on trial on the 
Bavarian, Saxon and Belgian State Railways. Tnis type of inde- 
pedent motor vehicle has been altogether abandoned since the intro- 
duction of the petrol-electrie car. The internal-combustion eng.ne 
car with entirely mechanical transmission preceded. the petrol-elec- 
trie car, In Europe. with the exception of inspection cars, which are 
of low power, seven petrol ears with mechanical transmission are at 
present in service on four foreign railway systems. In America, 
owing to the fact that the tracks are almost level, or at least with only 
slight gradients, these cars have been more widely adopted. 

Petrol-electric cars, the last comers, seeing that they were first 
introduced as recently as 1905, have been adopted on a considera ble 
number of railway systems. The table shows the number, weigüt, 
and size of the petrol-electric cars in use on the various railway 
systems. H the more important French railway companies have so 
far not adopted the petrol-electric system of traction it must be attri- 
buted to the fact that the branch lines on which such cars might be 
utilised are worked with old rolling stock, in good condition but no 
longer of use on the main lines. On branch lines, where the journeys 
are relatively short, comfort is only a secondary consideration ; old 
rolling stock is used to good advantage, and does not require any 
special knowledge on the part of the operating staff. as regar 
driving, maintenance, and repairs. The use of such vehicles, more- 
over, has the further advantage on days of dense traffic (suen as 
market days) that it is possible to meet the requirements of this trathe 
bv means of mixed trains, as t he locomotives are powerful enough for 
that purpose. However, if the important French railway comp-nies 
for the above reasons have not adopted this type of motor vehicle, 
the trials carried out by three important English railway comp^nies 
with petrol-electric cars are worthy of notice, as they show that these 
companies are interested in this kind of traetion and are applying 1t 
to their lines. 

CONCLUSIONS. 

The four types of independent motor vehicles are at present : steam, 
accumulator, petrol with mechanical transmission, and petrol-elec- 
tric. Accumulator cars have, however, been abandoned, and a3 the 
petrol engine with mechanical transmission has not been found 
sufficiently flexible, there remain therefore at present only the steam 
motor ear and the petrol-electric vehicle. The characteristics PT’ 
viously enumerated for petrol-electric cars emphasise the short- 
comings of the steam motor car, and the conclusion may, therefore, 
be drawn that if the use of independent motor vehicles continues to 
develop—and there is no reason why it should not—then petrol- 
electric motor vehicles will preponderate. 


—— —————1 


Large Turbo-Generators.—A steam turbine of 40,000 H.P. 
will be installed at Hagen electric power station, Westphalia, 
Germany. This is said to be the largest turbine unit yet o 
The present largest units are the two 30,000 H.P. turbines of the 
Rhine Westphalia Co., Düsseldorf, which were installed during 
1912. 


\\ 
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THE ELECTRIFICATION SCHEMES OF THE CHEMIN 
DE FER DU MIDI.* 


BY M. JULLIAN. 


Summary.—The author gives a summary of the reasons which led the 
Compagnie des Chemins de l'er du Midi to electrify several sections of their 
line and to adopt single-phase traction for this purpose. A detailed 
description of the generating plant, line equipment and rolling.-stock 
follows, together with the results of some tests that have been made is also 


included. 


GENERAL. 
The substitution of electric traction for steam traction on a net- 
work of railways is a costly operation full of difficulties which, when 
examined from an industrial and economical point of view, does not 
appear capable of genera! application, and evervbody is agreed in 
recognising that its desirability depends only on the conditions pre- 
valling in each separate case, and on the financial result to be ex- 
pected from the operation. The difficulties of the problem are, when 
summed up, of an economica! rather than technic! order, and it can 
be said that the principal question on which engineers are in actual dis- 
agreement—viz., the nature of the current to be employed— derives 
its principal interest from the economic results which can be anti- 
cipated with the svstems at present available. It is bv experience 
only that a knowledge of the most favourable circumstances for 
the electrification of a system can be acquired, end for this reason it 
is desirable that attempts of this kind should be numerous. Up to 
the present. time these tests have only been undertaken on systems of 
short length, or on urban undertakings with exceptional traffic ; all 
the circumstances favourable for an attempt on a large system have 
not vet presented themselves, and unfortunately for a long time past 
there has been à lack of information of many results which electri- 
fication would have supplied. Tnis deficiency is about to be re- 
medied in part by the electrification which the Compagnie des 
Chemins de Fer du Midi has undertaken, and it is with this im- 
portant work that it is proposed to deal. 
The problem of the electric haulage of trains presented itself for the 
first time to the Compagnie du Midi in 1902 at the time when the 
concession for the development of the line from Villefranche—Vernet 
Les-Bains to. Bourg-Medame in the Department of the Western 
Pyrenees, was offered by the State. For this line, or more exactly 
for the part of this line situate between Joncet end Bourg-Madame— 
the other part having formed the subject of a previous coneession— 
the route proposed by the State included gradients of 80 mm. with 
curves of which the radius was 23 small as 80 metres (264 ft.). Tne 
gauge of the line was fixed at 1 metre, and finally, for non-technical 
reasons, electric traction was insisted upon. Tne State undertook to 
defray the expenses of the necessary hydraulic works for conducting 
water to the hydro-electric power station, to pay for the necessary 
pipe lines. for the power station buildings, and the sub-stations, if 
any, and fina!ly for the transmission lines. On its side the Com- 
pagnie du Midi was only obliged to furnish the hydraulic and elec- 
trical machines and their accessories. In addition, for the construc- 
tion of the lines the State reduced the kilometric subsidy to be paid 
by the company to 12,500 fr. (£500) and authorised it to charge for 
the convevance of the publie, prices based on a distance double that 
actually traversed between Joncet and Bourg-Madame. These two 
advantages were conceded because the line to be constructed was of 
narrow gauge, and because the gradients were 80 mm. These con- 
ditions have served as the basis of an agreement of December 5. 1902, 
relative to the laving of the line from Villefranche to Bourg-Madame, 
and it will be seen that they were the starting-point for the electrifica- 
tion of an important part of the system. Tne question of the elec- 
trification again presented itself to the Compagnie du Midi in 1907, 
when the State proposed granting it the concession for lines which it 
wished to construct in the region of the Centra! Pyrenees, which lines 
should become the feeders of the main artery from Toulouse to 
Bayonne. Tunese lines would include gredicnts up to 40 mm. and 
curves of radius less than 300 metres. The State again agreed to 
bear the whole cost of the hydraulic works (buildings end power 
station included), of the transmiss;on lines, and of the working con- 
ductors ; the Compagnie du Midi furnished the hydraulic end elec- 
ine machinery and contributed £1,000 per kilometre for lines of 
standard gauge. These conditions were to apply to the lines from 
Lannemezan to Auch, from Arreau to Saint-Lary, and from Tarbes 
to Castelnau. 


Bayonne, but somewhat distant from the group of lines previously 
mentioned. From the point of view of the route this line would be 
comparab!e with the others, and it would be reasonable to embody 
the same arrangements in the concession relating to this, but the 
State, although inclined to act in this manner, hesitated on »^count 
of the difficulties which would be experienced in procuring clectric 
energy at a reasonable price in this region. The electric transmise 
sion for conveying the energy for the new railway, had to follow 
the route of an important section of the Compagnie du Midi's lines 
for a considerable distance, and so could be used to feed this section 
of them, these lines being electrified, and that without any increase 
in the expenditure. These considerations led to the propose! to 
electrify à part of the existing railway directly connected with the 
new lines. The complete investigation resulted in the conclusion 
that the electrification of the lines from Montréjeau to Pau end of its 
branches to Luchon, Arreau, Bagneres-de- Bigorre, Pierrefitte and 
Buzy was technically possible on condition that there was at the 
station at Eget 18.000 H.P., and that there was provided at Soulom, 
at the junction of the streems of Pau and Cautercts, a second station 
of equa! power, which power the water in the catehment ores was 
capable of furnishing. It was recognised, moreover, that the opera- 
tion would be profitable, firstly duc to a possible saving in working 
expenses, but chiefly on 2c*ount of the facilities which it would give 
for working of trains on steep gradients, notably on an up-grade of 
33 mm. occurring between Tournav and Capvern, where electrie 
traction would result in a gain of 30 minutes in a journey of 12 km. 
(74 miles). This was agreed to, so that when all the lines comprised 
in these two agreements are working the Compagnie du Midi w.ll 
have a svstem of 622 km. (385 miles) of electrified lines. of which 112 
will be double track. The equipment of the lines actually working 
is in course of completion, and will be finished in the month of July 
next, throughout about half of this length. 

Another electrification hos been undertaken for other reasons ; 
this is the linc from Perpignan to Villefranche in the Eastern Pyre- 
nees. In 1911 the company equipped this line electricsllv for a 
length of 24 km. (15 miles) in order to make some tests in view of the 
electrification of the Central Pyrenees line. For these tests a small 
sub-station wes established at Villefranche, the three-phase current 
of 25 periods furnished by the works which supply the Bourg- 
Mademe line being transformed into single-phase current of 16-6 
periods and 12,000 volts. Owing to the fact that the outlay for these 
tests has already been incurred, and that the volume of mineral 
traffic on this line is constantly increasing, there is no doubt that 
electrification will be advantageous. Tne company has also had in 
view the extension of the electrification of other parts of its svstem 
by prolonging the lines which have just been enumereted ; these are 
the sections from Toulouse to Montréjeau, from Pau to Puyóo and 
probably to Bayonne, from Toulouse to Aix.les-Thermes, with 
branches which are all actually under consideration. The electritica- 
tion from Toulouse to Montréjeau will be of advantage when the 
section from Montréjeau to Pzu has been electrified. It will ensure 
the journey from Toulouse to Pau and also to Puy6o being made by 
one and the sam^ locomotive, a« is now done, 2nd will make the. 
fullest use of the locomotives and the staff. Tne preliminary in- 
vestigation into these electrification schemes has been made with 
favourable results. It will be taken up again if, as-appears likely, 
the works at Eget and Toulon prove capable of supplving sufficient 
energy. 

As will be seen from what has been stated, electrification is justi- 
fied by the extremely advantageous economic conditions under which 
it will be carricd out. It is also justified bv the particular features 
of the system. The lines to be constructed have, as a matter of fact, 
steep gradient3, which latter are one of the main factors leading to 
electrification. The lines now at work which are to be electritied 
run at the foot of the approaches of the Pyrenees, and often penetrate 
into the steep vallevs. They have gradients of which the greater 
number lie between 15 and 32 mm. Except over the section in the 
neighbourhood of Pau the precticable speeds do not excced 70 km. 
(44 miles) per hour, and the mean speed is rather nearer to 60 km. 
(374 miles) perhour. Taese conditions are excellent for traction by 
eleetric motors. Finally. during a part of the year these lines have a 
heavy service of passenger trains, for the hauling of which electric 
traction will have some advantages. The current used for the 
working lines is single-phese current at 16 periods and 12,000 volts. 
To justify this choice it must be remembered that the schemes for 
the electrification wes got out in 1907. At that time there was no 


solution other than the a!ternating current for the electrification of a 
system having lines of any great length. — High-voltage continuous 
current had then only been employed to a limited extent, and at that 
time no great contidence could be placed either in the construction 
of the motors or in the economic advantages of this method of 
traction. The engineers of the company were of opinion that they 


_ At the moment of signing the convention relating to these lines, the 
State entered upon new negotiations for the line from Pau to Haget- 
mau, which should prove a feeder for the line from Toulouse to 
Sk Se a ge ee ee ay ye eee 
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could not consider the use of three-phase current owing to the diffi- 
culties in the equipment of big stations and the want of 2 series of 
speeds suited to the gchedules of the trains. Single-phase current was 
the only remaining choice. Its frequency was fixed at 16 periods in 
order to secure the best working conditions for commutator motors 
of the series type. The engineers further considered—and experience 
has justified them—that repulsion motors, although possessing 
a series characteristic, would not be suitable for working on 80 vafl- 
able a load as required in this particular case of electric traction. The 
pressure on the working line was fixed at 12,000 volts for economic 
reasons ; it is sufficiently high to allow the sub-stations to be spaced 
sufficiently far apart, but it is not high enough to lead to appreciable 
insulation difficulties. It is intended to distribute energy by means 
of single-phase current at a pressure of 60.000 volts. The alternators 
at the station will generate current at 6.000 volts ; the transformers 
will raise this pressure to 60.000 volts, and in the sub-stations the 
pressure will be stepped down to 12.000 volts for the supply of the 
overhead conductor. The distribution by means of simple alter- 
nating current 1s justified from the standpoint of economy. Single- 
phase generators cost, it is true, much more than three-phase gene- 
rators, but, on the other hand, the high-tension single-phase equip- 
ment at the power station, including the transformers, is cheaper 
then the three-phase equipment. The single-phase transmission 
line, containing only two wires, costs less than the three-phase line. 
Finally, and most important. the sub-stations contain static trans- 
formers only. Taken altogether, the advantage appears to be on the 
side of single-phase distribution. 


THE ELECTRICAL EQUIPMENT OF THE TRACK. 


On the experimental line from Villefranche to Vernet -les- Bains, six 
tv pes of overhead equipment have been employed : four of these 
belong to the simple catenary type, one to the double catenary, and 
one to the rigid type. The spans are 100 metres, 60 metres, or 50 
metres, and the longer sections are provided with compensating 
arrangements. The supports for the overhead equipment consist 
either of reinforced concrete, or lattice poles, or are built up of old 
rails fastened together by fishplates of a type adopted years ago by 
the company for use at stations. It is clear from these tests that the 
simplest overhead equipment is the best. for almost all accidents are 
due to the faulty working or breaking of apparatus introduced to 
obtain a better compensation or à greater flexibility for the line, and 
the efficaey of such apparatus is in general very doubtful. As for the 
poles. those made of reinforced concrete are too expensive and owing 
to their weight too difficult to erect for existing lines. The " Midi ^ 
tv pe of pole, composed of old rails fastened together, is very suitable 
for single-track lines, even if it has to support high-tension cables, 
provided that these cables are spaced at equal distances with re- 
ference to the axisof the pole. They cost very much less than other 
poles, are easy to erect, and do not sensib!v obstruct the view. For 
a double track with high-tension cables, the ** M'di " pole mede up 
of rails is not sufficiently strong. and lattice poles must be used. As 
a result of the above, the equipment of the tracks on the Central 
Pyrenees line will be as follows : From Montréjeau to Pau, double 
track and high-tension feeders, lattice poles with gantries for carry- 
ing the simple catenary and high-tension overhead conductor, spans 
50 to 60 metres (165ft. to 193ft.). On the Arreau and Pierretitte branch 
lines, which are single track, with power stations at the termini, the 
old rail poles carry a framing to support the insulators for the high- 
tension line. The overhead conductor is of red copper. 100 sq. mm. 
` (0°15 sq. in.) in cross-section, of circular section , groovedifor taking the 

suspension clamps. The high-tension transmission comprises two 
lines, usually in parallel, each consisting of two aluminium cables, 
which have 131 sq. mm. (0:2 sq. in.) cross-section on the branches 
from Arreau to Pierrefitte, and 81 sq. mm. (0:12 sq. in.) cross-section 
on the other lines. The insulators are of porcelain on the line from 
Lourdes to Pierrefitte, and of glass everywhere else. The high- 
tension insulators have been tested to 150,000 volts, and those for the 
overhead conductor at 4,500 volts. Opposite each pole. to ensure 
that the rail shall not have a high potential with respect to the earth, 
the track rail and the pole are connected together and to earth. The 
rail joints are copper bonded. 

At the stations the overhead equipment is suspended from arms 
carried on old rail poles. "This method of construction is cheap, and 
causes minimum obstruction either to the traffic or the view. Horn- 
type switches are placed at each end of the stations for isolating the 
overhead conductors in the station, if necessary ; these are worked by 
means of long rods carefully insulated. The high-tension lines do 
not in general cross the stations, but go round them. On branch 
lines the cross-section of the overhead conductor is reduced to 50 sq. 
mm. (0-075 sq. in.) Atithelargestations, where workmen may have to 
mount on the carriage roofs, the insulated sections are provided above 
the tracks on which trains stand. These sections can be put in or out 
of circuit by means of switches grouped in a pillar near the office 


of the head inspector. This pillar is connected to the general circuit: 
at 19,000 volts through en oil switch, which must be opened before: 
the track isolating switches can be worked. Although there are two. 


operations to be carried out, isolating the section can be effected in an 
exceedingly short time. The track equipment is not yet completed 


on all the electrified sections, but the cost can be determined from 
the equipment of the lines from Lourdes to Pierrefitte and from 
Tarbes to Pau. On the first section, which is a single track, of which 


the length is 21 km. (13 miles), with a high-tension transmission line,. 
the total cost amounted to £16.400, including the equipment of the 
station sidings, except those at Lourdes, and all accessories, but this 
amount does not include the cost of preventing any possible disturb- 
ance to the State end privete telegraph and telephone systems which 
might be brought about by the electric traction currents. The 
equipment workd out then at £780 per kilometre (£1,250 per mile). 


On the section from Tarbes to Lourdes, double track with high 


voltage transmission of which the length is 21 km. (13 miles), the 
cost of equipment reaches £18,000 under the same conditions as 
those above. The equipment works out in this case at £860 per 
kilometre. On the section from Lourdes to Pau, where the equip- 
ment differs from the preceding section, lattice poles having been used 
instead of poles of old rails, the equipment per kilometre will work 
out at à somewhet higher figure. The cost of equipment of large 
railway stations is not yet known ; this will varv with each station 
in accordance with local conditions, and consequently it is of less 
interest from the general point of view. 


GENERATING STATIONS AND SUB-STATIONS. 
For the Central Pyrenees there will be two generating stations 


one at Soulom at the junction of the two streams of the Pau and the 
Cauterets. the other at Ejet in the valley of the Neste. For the lines 
crossing the Pyrenees there will also be two generating stations, one- 
for the trans-Pyrenean line from Aix-les-Thermes to Puvcerda, 
situated at Porté on the southern turning-point of the Puymorens 
valley; the other for the Canfranc trans-Pyrenean line situated at 
Moussoucon. Finally, for the line between Perpignan and Ville- 
franche the generating station will be at Fontépedrouse on the Tet 


River. about 8.500 km. (2.310 miles) from the valley where the 


station at La Cassagne is situated ; this station can be assisted, if 
necessary, by the station erected for the early tests at Villefrenche. . 
At the station at Noulom the work is in the most cdvenced state. 
It uses water from two different sources having different hydraulic 
heads. . The machinery room includes electric generators driven by 
turbines receiving on the one hand water from the fall at Pau with à 
head of 115 metres (380 ft.), on the other water from the fall at Cau- 
terets with a head of 250 metres (825 ft.). No regulating penstock 
has been constructed on these watercourses, but their volume is such 
thet the continuous power which they can furnish mounts to è total 
of 10.300 H.P. This power, thanks to the large reservoirs constructed 
st the head of the pipe lines, may reach 18,000 H.P. for periods de- 


pending obviously upon the demand, and will be sufficient to ensure 
the train service. 


The station contains six generating sets (three for each stream) of 


3.500 H.P. each, and able to take 25 per cent. overload for 30 minutes. 
‘Tae set consists of a turbine of 3.500 H.P. and a single-phase alter- 
nator of 3.000 k.v.a.. generating current at 6,000 volts, 163 cycles. 
These turbines, of which each has its own pipe line, are of the Francis 
type for the fall at Pau. and of the Pelton type for the fall at Cauterets. 


The first drive their alternators at a speed of 500 revs. per min., the 


others at à speed of 330 revs. per min. The station also contains four 


continuous-current generating sets for the excitation of the alternators 
and auxiliary services for the station. Each set consists of a turbine 
and a dynamo of 235 kw. output. The turbines of two of these sets 
use the water from the fall at Pau, and those of the other two water 
from the fall at Cauterets. The four turbines are of the Pelton type- 
Each generating group is connected to a transformer which raises the 
pressure to 60,000 volts. At all times the arrangements are such 
that it is possib'e to connect any transformer to any alternator. An 
oil switch connects each transformer to the 60,000-volt bus bars. 
The switch is capable of breaking a current of 600 amperes. The 
60.000-volt bus bars are divided into two sections. One section 18 
fed usually by the sets driven by the Pau fall, the other by the sets 
driven by the Cauterets fall. They can be inter-connected through 
an oil-switch. The four transmission lines leaving the station are 
protected by & large choking coil, an electrolytic lightning arrester, 
and a water-jet discharger. 

Switchgear control is effected through a desk-type board for the 
high-tension supply and by a vertical penel board for continuous 
current. These two switchboards are placed on a gallery erected 
in the middle of one of the large walls of the station. A Tirrill 
regulator is attached to the switchboard to keep the voltage constant 
in spite of the very considerable variations in load on the high-tension 
line The works in connection with the Pau fall are in an advan 
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:state, and the generating sets will probably be started during the 
course of May next. The corresponding sets worked by the Cau- 
terets fall will be erected at the same time, and the station could then 
give its full power, but owing to difficulties in the purchase of land 
and riparien rights, the hydraulic works have been somewhat de- 
Javed, end this pert of the station will not be at work before 1914. 
It will not be possible to know exactly the cost per horse-power 
installed until the pipe lines for the Ceuterets fell are laid. It c ppesrs 
thet this cost will work out at about £20. 

The station at Eget hes not yet been started. The State hes only 
carr.ed out some of the necessary works for the dam, which will store 
from 7 to 8 million cubic metres (250 to 260 cubice ft.) in the Oule 
catchment area. From the preliminary survey as to the energy obtain- 
able in this area from the available water supply, the station will 
have an output of about 18,000 H.P. There will be four 5,000-shcft 
H.P. sets, of which one is spare. This station will be similerly 
equipped to the station at Soulom, being of about the same power. 
It would be possible to increase the output of this station very con- 
siderably by supplying the turbines during part of the year with 
water from the lake of Oredon, provided for the regularisation of the 
weter from the Neste. The works would be neither difficult nor 
costly, end negotiations with the Minister of Agriculture, who is 
directly interested in the question, have already been started. The 
stations at Eget and Soulom could work in parallel on the high- 
voltage line from Montréjeeu to Pau. Actually they will not work 
in this way, for parallel operation would present serious difficulties. 
Each line will supply the energy for a separate section, but the point 
of division will vary during the day and during the year in such a 
wey that the load is about equally divided between the two stations. 


Sub-stations.—The sub-stations will be five in number, and are 
placed at Montréjeau, Lannemezan, Tarbes, Lourdes and Pau. 
Their norms! output is 2,500 k.v.a.; they will have an overload 
capacity of 3,750 k.v.a. for one hour, and of 5,000 k.v.2. for one or 
two minutes. There are three transformer groups in each sub- 
station, of which one is spare; each group includes a high-tension 
oil-switch, &ble to break 600 amperes at 6,000 volts, 2 transformer of 
1.200 k.v.a. with one low-tension terminal earthed for stepping down 
the pressure from 60,000 to 12,000, and a low-tension oil-switch. 
At the sub-stations of Montréjeau, Tarbes end Pau, where weter is 
available for cooling the oil, each transformer is constructed for an 
output of 1,250 k.v.a.; at the Lourdes and Lannemezan sub-stations, 
where water is not available, the transformers ere constructed for an 
output of 625 k.v.2., and they are grouped in pairs with their high- 
tension windings connected in series 2nd the low-tension windings in 
parallel. For the internal requirements of the sub-station and for its 
lighting single-phese to continuous current converter sets are in- 
stalled. They supply continuous current at & pressure of 120 volts, 
and their output varies with the requirements of each sub-station. 
The sub-stations et Lourdes and Lannemezan have in addition pro- 
tecting devices for the high-tensuon lines coming from the power 
station. Outside the sub.stations, inter-connecting gesr for the 
overhead feeders is provided, one for each direction. through which 
ell the combinations desirable for the electric supply to the sub- 


ste*:on cen be made. 

Generating Station at Fontpédrouse.—The work at this station is 23 
advanced zs that et the station at Soulom ; the station will be put to 
work towards the middle of next month. It will use the weters of the 
River Tét, coming immediately from the valley where the station at 
Lecossagne is placed, increased by the waters from an important 
stream, the Eiberolle, crossed by the conduit. The continuous 
power available at the sheft of the turbines is 2,600 H.P. This power 
may be increased to 3,600 a.r. for en hour and a he!f by moking use 
of the storage water available at the head works and in the reservoir. 
The station comprises two generating sets, e2ch consisting of & two- 
stege turbine of the Pelton type, coupled to a single-phase alternator 
of 1,375 k.v.a. furnishing single-phase current at 163 cycles and a 
pressure of 13,500 volts, with an exciter on the end of the shaft ; the 
turbines and alternators are connected by a spring coupling. and run 
at 500 revs. per min. Tne control of the supply is effected through a 
very s mp'e switchboard. As there will be no transformer, two lerge 
choke coils have been provided in order to protect the alternators 
^g'inst surges on the line. A pressure regulator will ensure & con- 
‘tent voltage at Villefranche, even when the load on the overhead 
conductor ves within wide limits. The working staff consists of 
five men, of whom one is in charge of the station. A spare genera- 
tng set has not been provided, owing to the existing installation at 
Villefranche, where there are two sets of 700 k.v.a. provided for the 
eirlytests. A third set of 1.370 k.v.a. will be added to these two sets, 
so that the installation at Villefrenche wil! have approximately the 
“eme output as the station at Fontpédrouse. The bus bars of the 
{Wo stations ere connected by a feeder composed of two aluminium 
C*bles, each of 131 sq. mm. (0-2 sq. in.) cross-section, carried by the 


nearly unity. 
actually be in phese with the pressure. or even leading in phase. 
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reinforced concrete poles for the high-voltage line of the Cerdagne 
railway. These arrangements were made so that the sets at 
Villefranche could be put in perellel with those at Font pédrouse. 
The overhead conductor from Villefranche to Perpignan will be fed 
only from that end connected to the 12,000-volt bus bars of the 
Villefranche station. Work on the generating stations et Porte and 
Sous Soussoucou hes not yet begun. 
ROLLING STOCK. 

The rolling stock consists of locomotives end motor-cars. The 
locomotives 2re especially intended for the hauling long goods trains 
coming from or going to non-electrified sections. The motor-cars 
are provided exclusively for branch lines and for trains working on 
the electrified section only. Chiefly for the purpose of gaining the 
necessary information to decide on the type of locomotives and 
motor-car, the Compagnie du Midi in 1912 arranged for the tests 
already mentioned on the line from Perpignan to Villefranche. In 
these tests locomotives were employed capable of starting a 400-ton 
train on an up-grede of 11 mm. per metre, and in addition of heuling 
ə train of 100 tons at a speed of 60 km. (374 miles) per hour, end a 
train of 280 tons at & speed of 45 km. (274 miles) per hour over the 
hillv section from Ille to Villefranche, which hes long and numerous 
gradients of 17 mm. per metre and some even of 21 mm. On à down- 
gradient these locomotives were able to deal, by electric braking 
alone, with the same loads at speeds capable of being regulated by the 
driver between the up-grade speeds and one-half of those speeds. 
The electric braking can be obtained by returning the energv given 
out by the motors, either to the transmission (regenerative braking), 
or else to resistances. 

The motor-cars can haul over the above gradients a trein of 100 
tons, motor-car included, at a speed of 65 km. (40 miles) per hour, and 
on the down grade electric braking secures under the cond.tions 
indicated above, but without always returning current to the line. 

All the locomotives heve three driving axles and a leading ax'e et 
each end. The locomotive made by the “ Ateliers du Nord et de 
l'Est " belongs to a type known in America as “ gearless.” The 
torque of the motor is transmitted to the wheel by a pinion keyed to 
the motor shaft and a spur wheel driving the axle through a spring 
coupling. This arrangement, demanding the use of at least one 
motor per axle, allows the power to be divided up among several 
motors, which simplifies their construction and also the design of the 
locomotive. But it has the drawback of lowering the centre of grevity 
of the locomotive, which results in punishing the track. It also re- 
quires the use of outside axle boxes, which, especially at high speeds, 
may ceuse dereilments if an outside spring were to break, But it 
should be noted that from the experience gained on the New York, 
New Haven & Hartford Railroed with a large number of locomotives 
of this tvpe, no very great importance need be attached to these 

drawbacks. The test locomotive weighs 86 tons, and current is 
teken from the line by two pantographs. "This locomotive presents 
some interesting feztures from the electrica! point of view. Control 
is effected by means of an induction regulator, which allows of con- 
tactors being dispensed with. The working of this regulator gave 
satisfaction during the tests. The motors are of the Latour serics- 
repulsion type. They are designed to start as repulsion motors end 
to change to series motors 2utomatically ag soon as the speed reaches 
25 km. per hour, which corresponds with synchronism. Eech motor 
is able to develop 400 H.P. for six hours, and 500 H.P. for one hour. 
During the trials the mechanical device ensuring the automatic 
change in the connections in order to pass from repulsion working to 
the series working worked quite well. During the repulsion working 
the stators of the three motors are connected in parallel, so that each 
rotor cannot take up 8 speed appreciably different from that of the 
other two. This provides an electric coupling which has given good 
results during the tests. Forced zir ventiletion of the motors is used. 
For the regenerative braking the motors working as generetors 
employ for their excitation current lagging 90 deg. behind the supply 
current. This current is furnished by a winding on the stator of the 
ventilating fan motors. After some initie! troub'e the regenerative 
working has given complete satisfaction. On test this locomotive 
hes hauled 2 train of 100 tons on an up-grade of 17 mm. at a speed of 
60 km. (374 miles) per hour, taking from the stotion 860 kw. ; a train 
of 280 tons on the same incline at 2 speed of 41 km. per hour, taking 
from the station 1.150 kw. The electric braking requirements on 
descending grades have been fulfilled, and the power returned to the 
line has often reached 350 kw. It is impossible to give exact figures 
for the power factor of the locomotive under different conditions, 
beceuse the measuring instruments available did not allow of its 
'&lue being calculated with sufficient accuracy. But whet should 
be pointed out is that with regenerative breking this factor is very 
The current given out by the motor nv, in fact, 


The Compe gnie du Midi has ordered eight locomotives of this type, 
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with certain modifications as follows : The power to be increascd to 
1,500 H.P. continuously, or 1,800 n.r. for one hour, with à max mum 
speed of 90 km. (56 miles) per hour. Tne two leading axles to be 
replaced by two bogies. The repulsion working ct starting to be 
suppressed, and the electric coupling of the axies to be retained at all 
speeds. The electric regenerative braking, which has given good 


results, to be retained. Tne locomotive to weigh 90 tons. 


The locomotive made by the Compagnie Francaise Thomson- 
Houston is equipped with two motors only, and the use of connect- 
ing rods hes been unavoidab'e. Two idle shafts. the bearings of 
which are fixed on the sole bars at the seme level es the bearings 
of the driving axles, serve as links between the motors and the 
driving wheels, and for that purpose they carry crenks at each end 
coupled by connecting rods, firstly to crank pins on the shafts of the 
motors, end, secondly, to crank pins on the outer driving wheels. 
There are also connecting rods coupling the three driving wheels on 
eachside. This arrengement necessitates bulky motors, first because 
each has to furnish helf the power of the locomotive, and, secondly, 
because the motors must run at à reduced speed—namely, that of the 
wheels. The use of connecting rods has the drawback of increasing 
the cost of maintenance, 211 the more so because the coupling between 
the idle shaft and the driving wheels works under unsatisfaetory con- 
ditions, which frequently give rise to over-heating. On the other 
hand, the centre of gravity of the locomotive is raised and the axle 
boxes ere interns!. The locomotive weighs 89 tons, end current is 
taken from the line by means of two pantographs. The electrical 
control is effected by varying the voltage supplied to the motors, 
requiring the use of contactors connected to tappings on the secon- 
dary of the main transformers. Tnese contactors involve 2 main- 
tenance cost which is by no means negligible, and the noise ond are- 
ing are not only disagreeable, but they often frighten the permznent- 
wey men and cause accidents. The motors are of the ser:es-repul- 
sion type, and, gs in the case of the locomotive made by the Ateliers 
du Nord et de l'Est, the connections are automatically made for 
repulsion working for speeds below 25 km. (15 miles) per hour. ‘The 
working if this arrangement has given trouble. Esch motor cen 
develop 600 H.P. in continuous working, and 750 H.P. for an hour. 
For the regenerative braking, the current necessary for starting the 
motors is supplied by a special transformer ; the working out of this 
arrengement has been very difficult. Forced air ventilation of the 
motors is used. 

In these tests this locomotive hauled 2 train of 100 tons 2t ^ speed 
of 60 km. (373 miles) per hour on an up-grade of 17 mm., tèking from 
the station 940 kw., and a train of 280 tons on the same incline at è 
speed of 41 km. (25 miles) per hour, taking from the station 1,080 kw. 
The electric braking requirements on down grades have been setis- 
fied, end the power returned to the line has often reached 400 kw.. 
but with a power factor which appears to below. Asin the cese of 
the locomotive supplied by the Ateliers du Nord et de l Est, mony 
details of internal arrengements of parts leave much to be desired. 
The makers are engaged on a new design to get rid of the faults which 
have been pointed out, cfter which new plens will be submitted to 
the Cc mpogn:e du Midi for further consideration. 

The Westinghouse locomotive is equipped with two motors, re 
quiring the use of idle shafts and connecting rods. But in this loco- 
motive the rotary motion of the idle sheft is obtained by means 
of a pinion on the motor sheft and a spur wheel on the dummy 
shaft outside the sole bar. This errangement allows the motors to be 
run 2t a much greater speed than that of the wheels The cranks of 
the two idle shafts are joined by a connecting rod in the form of a 
hollowed-out isosceles triangle having its apex turned downwards. 
In this triangle is fixed an angle box for the crank pin of the middle 
driving wheel. In this way the motion of the idle shaft is trans- 
mitted to the middle wheel, which is coupled to the two outer drivers 
by connecting rods. The advantages of the arrengements in the two 
prev;ous locomotives are obtained without any of their drawbacks. 
The trial locomotive weighs 82 tons, and current is taken from the 
overhead conductor by two pantograph collectors. The electrical 
control is effected by varying the voltage supplied to the motors by 
means of contactors, the drawbacks of which were referred to in 
connection with the Thc mson-Houston loec motive. The controller 
is electro-pneumatic. The motors are of the compensated series type 
and work in series èll the time ; they have forced ventilation, and can 
develop 600 H.P. for six hours, end 700 H.P. for one hour. The 
motors are not designed for repulsion working. Electric braking is 
obtained by connecting the motors as generators while allowing their 
energy to be absorbed by resistances placed on the roof of the loco- 
motive. On test this locemotive has hauled 2 train of 100 tons at a 
speed of 62 km. (38 miles) per hour on an up-grade of 17 mm., taking 
only 790 kw. from the station ; and a train of 280 tons at a speed of 
42 km. (26 miles) per hour, taking only 980 kw. from the station. Its 
efficiency thus appeers to be higher than that of the other two loco- 


African Direct Telegraph Co. at Freetown and Lagos. 


motives. This must be confirmed by mecsurements with suitable 
testing epperetus. It goes without saying thet on down-grades the 
locomotive hss been able to fulfil the braking conditions laid down 
in the scheme. 

The motor-cars supplied by the Westinghouse Co. ere first and 
second class carriages; there is a lugg»ge compertment, first and 
second class compartments with 48 sests, 2 drivers’ compartments 
and a high-tension compartment. All the electrics! and pheum-tic 
apparatus is housed under the csr body. Each of the two bogies of 
the Brill type, carries two motors. On the roof are the two panto- 
graph collectors for the current. Tne mo‘or-c2r weighs 55 tons when 
in running order. The four motors are of the compensated series 
type, with forced ventilation. They are each able to develop 100 n.r. 
continuously, and 135 H.P. to 140 H.P. for one hour. The control and 
the electric braking are effected in the seme way as with the electric 
locomotive supplied by the same company. In the tests the motor- 
ear has hauled a train of 105 or 106 tons, including the motor-car 
itself. at à speed of 60 km. (373 miles) per hour on an up-grade of 
17 mm. The electric braking hes worked in a satisfactory manner. 
On July Ist next 15 of these motor-cars will be in use ; there will be 
30 of them before the end of the vear. Such is, in short, the general 
scheme of electrification undertaken by the Compagnie du Midi. 

''his account would be incomplete without mentioning what has to 
be done to avoid the difficulties due to the proximity of the telegraph 
and telephone lines. It was considered better to find a solution of 
the problem by the use of apparatus espable of neutralising the 
eflects of the disturbing currents. Among those which have been 
considered, that of M. Girousse has proved successful in the protec- 
tion of Morse apprratus, as has been demonstrated in official tests. 
Tne company is about to apply these protectors in the first place to 
the railway station apparatus on the line from Perpignan to Ville- 
franche, and will bring them into general use. if required, on the 
whole of the eleetrified section. The Posts and Telegraph Admini- 
stration has decided to instal this apparatus in such offices as are 
affected by the traction current. 

In order to ensure satisfactory working of the telephone, the 
administration is about to replace ordinary insulators by others of 
greater insulation resistance, to tronspose the two lines every 300 or 
400 metres, and to insert transformers between the lines and 
the receiving apparatus. This last arrangement, the object of wnich 
is to save users from dangerous or perhaps only disagreeable shocks, 


* has the drawback of weakening the sound of the voice ; it is the semo 


feult which has hitherto prevented tho use of protectors for tele- 
phonic apparatus. Nevertheless, experiments with these pro- 
tectors have not been given up. 


— ———À — ——— 


PROGRESS OF THE QUENCHED-SPARE RADIO- 
TELEGRAPH SYSTEM. 


For those whose practice it is to keep well informed on all mat:er: 
relating to the progress of red:o-telegraphy we cannot do better than 
recommend a perusal of Messrs. Siemens Bros. & Co.'s new pemphcet 
A 550, which contains a good deal of interesting data regerd ng 
modern wireless telegraph stations for all classes of mercantile 
vessels. As our readers will recell, Messrs. Siemens first took up the 
menufacture of quenched-spark apparatus at Woolwich in 1910. 
Since that time they have successfully carried out a large number of 
installations upon both British and foreign vessels, a particularly 
large order which has just been completed being for the equipment 
of ss. “ Keemun," “ Oanfa,” “ Teucer," “ Bellerophon,” “ Anti- 
lochus,” ‘‘ Cyclops,” “ Tellthybius," “ Protestilaus,” “ Ixion,” 
“Miten,” and“ Ajax,” owned by Messrs. A. Holt & Co. Another lerge 
contract recently placed with Messrs. Siemens Bros. & Co. is for the 
equipment of 17 vessels of the Tank Storage & Carriage Co.'s fleet. 
ln addition to orders for the mercantile marine, this company have 
supplied several foreign Governments with wireless telegraph inst2:- 
lations of long range and special design suitable for naval purposes. 
A number of important contracts for large land stations heave been, 
or ere being, carried out. | 

The quenched-spark system hes, we understand, been found to 
give exceptionally good results in tropical countries. and has been 
adopted by the British North Borneo Co. for commercial stations 
st Lehad Datu, Jesselton, Sendakan and Silimpopon, and by the 
From 
some interesting statistics which ere given in the pamphlet it 15 
shown that of the total number of wireless stations throughout 
the world more than 50 per cent. are equipped on the quenched- 
spark svstem, in which an efficiency of 50 to 75 per cent. 18 
obtained in transforming the primary electrical energy into useful 
radiated energy. This high efficiency has led to the classification 
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Fia. 2.—ExciTATION CIRCUIT FOR PASSENGER AND CARGO Boars. 


Fig. 1 shows a complete launch station which has a range of 20 to 
40 miles by day and 30 to 60 miles by night. It has been designed 
with a view to meeting the requirements of small coasting steamers, 
tugs and yachts, which do not have to comply with passenger-steamer 


| Fig. 2 shows anexcitation circuit suitable for use on medium-sized 
passenger and cargo boats. The case contains a condenser, a copper 
strip inductance and a spark-gap, connection being made to the con- 
ductance by means of plug sockets. A second case contains the 
aeriallengthening coil Fig. 3 shows a universal receiver as supplied 
by Messrs. Siemens for use with stations types A to E. It has a 
wave range from 200 to 6,000 metres. 


RAILWAY ELECTRIFICATION PROBLEMS IN THE 
UNITED STATES.* 


BY H. PARODI. 


Summary.—The author considers the various aspects of the problem of 
railway electrification in the United States, in those cases where the sub- 
stitution of electric traction for steam traction appears to be justified by 
considerations of safety or economy. 


In discussing the various systems of electric traction the author will 
disregard all considerations which are too theoretical, or too biased. 
Particular attention, however, will be paid to ascertaining the finan- 
cial and other results of the electrifications. The investigation is 
divided into three sections: (1) Suburban lines; (2) main-line ser- 
vices ; and (3) mountain railways. 

Railways have pro d in a very different manner in America 
from. what they have on the continent of Europe. In Europe the 
method of transport has to adapt itself to the exigencies of the exist - 


— * Abstract of a Paper discussed in Paris at the joint meeting of the 
Institution of Electrical Engineers and the Société Internationale dcs 


Electriciens last week. 
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ing civilisation and to the traffie which has already become settled 
in direction. In the United States, on the contrary, the railway has 
preceded the colonisation, and has to a certain extent created its own 
traffic by rapidly developing the districts which it traverses. Each 
mode of production is localised in a district the nature of which allows 
it to procced with the minimum of effort and to its maximum extent. 


This concentration of production has been favoured by the railway 


companies, which, owing to an appropriate organisation and to the 
establishment of protective tarifis, have allowed scope for the exten- 
sion of economic consumption of the products of the land, at the same 
time as they have directed the traffic thus created on to their lines. 
This co-operation of producers, carriers, end public authorities has 
made it possible for the Americans, for the last 30 vears or so, to de- 
velop agriculture to an enormous extent. This movement hes even 
been surpassed in speed and amount by the present industrial activity. 
The Federal Government has very effectively encouraged railway 
development by granting concessions of lines on perpetual lease, and 
by very important grants of land alongside the railway tracks. 
Statistics show that the American companies have to make provision 
for a traffic which increases at a mean annual rate of about 10 per 
cent., while the corresponding inercase in Europe is only about 2 per 
cent. 

A cheap goods service can be provided in the United States owing 
to the importance and the nature of the traffic, which consists of the 
transport of a large quantity of heavy goods over long distances, 
while the use of a central automatic coupling wherein the buffer and 
linking apparatus are comb'ned allows a continuous brake for goods 
trains weighing between 2.000 and 4.000 tons to be used, and even 
to attain by means of special eleetro-pneumatie brakes and friction 
buffers a weight of 6.000 tons. The general use of trucks having 
bogies combined with a central coupling without lateral buffers allows 
the number of handlings between the sender and the consignee to be 
reduced to à minimum; the wagons can proceed, by sidings with 
curves of very small radius, direct to the warehouses or goods vards 
near the points of departure and arrival, Further, the grouping of 
centres of production and consumption makes it possible to avoid 
sortings to a great extent, which in the case of European retail trade 
are a source of considerable expense. Both the technical arrange- 
ments and the local conditions ensure the speeding up of the slow 
transit which has come to he regarded as the standard, not only from 
a technical but also from an economie point of view. 

SUBURBAN SERVICES, 

The railways work their trains exclusively by steam locomotives, 
the power of which is constantly being inereased so as to allow of 
additional load ; the number of trains is therefore reduced to à mini- 
mum in order to reduce the working expenses 2s much as possible, 
and it is the weight of the trains which is increased or diminished so as 
to cope with the requirements of the traflic. Tramways and urban 
railways, on the contrary, use electric traction almost. exclusively. 
and employ motor-cars in small numbers during normal hours, and in 
large numbers during busy hours. For the electrification of the 
suburban services the railway companies tend more and more to 
avail themselves of the advantageous splitting-up of motive power 
provided by electric traction, and to apply to their passenger traffic 
the principles of tramway operation. 

In 1907, the last year for which complete statisties are available for 
all the tramway companics, more than 900 companies were working 
electrically nearly 55,000 km. (35,000 miles fof t rack. The total annual 
revenue of all these systems was £78,400.000 in 1907, and for New 
York alone it reached £60,000.000 in 1910. The same year the re- 
venue from the passenger service of all the steam railway systems 
of the United States. 400,000 km. (250,000 miles) of route being in 
operation, was only about £120.000,000. Of the above 55,000 km. of 
electric tramway route 98 per cent. are operated by continuous 
current and about 2 per cent. by single-phase current. 

| CAPITAL EXPENDITURE. 

The capital cost of a railway differs very widely from that of a 
tramway, and this is due, as has been said above, to the entirely ex- 
ceptional conditions under which railways in the United States were 
constructed. The tramway companies which have been formed and 
are working under normal conditions analogous to those of the 
European companies, have a capital (about 336.000 francs per kilo- 
metre) almost double that of the railways. At the same time elec- 
trification notably increases the first cost, especially for railways. 
It can be stated that the corresponding cost lies between 100,000 fr. 
and 200,000 fr. per kilometre of single track. The estimated cost 
for single-phase working works out accordingly at 227,000 fr. per 
kilometre of single track, including trailers, and 190.000 fr. without 
trailers. The cost of electrification varies considerably for each line, 
and without wishing to draw any comparisons other than that the 
initial cost of the lines is necessarily higher with single-phase current 
than with continuous current, the author wil! mercly state that the 
expense of electrification may reach 200,000 fr. per kilometre of 


single track. From the point of view of working expenses complete 
particulars are already obtainable in the case of the continuous. 
current installations carried out during the last few vears on various 
wilwavs. The companies which have carried out their electrifica 
tion with single-phase current are much more reticent in supplying 
particulars, but some idea can be given es to the cost of each system by 
examining the statisties published each vear by the Inter-State Com- 
merce Commission end by the Public Service Commissions of the 
different States. Notable differences exist between one system and 
another, for the cost per car-kilometre comes to 0-75 fr. on the Long 
Island Railwey, and to 0-40 fr. on the Pennsylvania Railway (New 
York lines). These discrepencies are easily explained by the 
different operating conditions, and also by the different methods of 
generating and utilising the electrical energy. 

The system of traction in particular plays an important part in 
determining the net cost. and in this respect the author has found 
interesting and instructive comparisons between the working of 
continuous and alternating-current lines in the statistics which the 
tramway companies supply each year to the Publie Service Com- 
missions of the various States. A correct comparison can be made 
for tramways which have employed since their construction a single 
system of traction. since the accounts of all such undertakings are 
drawn up in an absolutely uniform manner in accordance with a 
scheme prepared by the Federal Government and the Government of 
the various States. Three systems operated with continuous current 
have been taken. and are referred to as Ci, Cz Cy. also three single- 
phase-tramways called A, An Ag for which the conditions of traffic 
and working are abso'utely the same. and in the table below are set 
out the cost. reckoned per car-kilometre, of the repair and main- 
tenance of the locomotives and the working conductors. also the 
cost of running the sub stations, The table also contains particulars 
of the number of workmen——per car in service —engaged in the 
depots and sub-stationy These latter details have not been taken 
from the official statistics, 
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Difference 17:6— 7:95. ..9:65. centimes per car-kilometre= 154d, per 
car-mile, 


From this it may be inferred that the cost per car-kilometre on 
the tramways. which is 0-5 fr. for continuous current, should come to 
0-59 fr.-0-60 fr. for single-phase current, as & result of the greater 
cost. of repairs and maintenance. All the other working conditions 
are supposed to be the same, "The differences between these systems 
of traction as applied to railways should be much greater. judging 
by the general working results of the New York electritied suburban 
lines running into the Great Central terminus, The number of 
tractors in service in 1911 was 47 of 2,000 n.r. and 137 motor,cars 
of 400 n.p. for the New York Central Railway : and 47 locomotives 
of 1.000 H.P. and 4 motor-cars of 600 H.P. for the New York. New 
Haven & Hartford Railway, The number of trains per day was. at 
the end of 1912. about. 400 (including shunting) for the New York 
Central. and 200 for the New York, New Haven & Hartford Rail- 
way. In the absence of official particulars of the traffic on these two 
railway systems it is unfortunately impossible to determine the cost 
per car-kilometre, which would have been of considerable interest. 
From the number and importance of the electrical installations which 
have been completed in America, all of which are working satisfac- 
torily. it is evident that the problem of the electrification of suburban 
railway lines gives rise to no technical difficulty, and that ìt has 
become almost exclusively financial and oconomic in its nature. 

The initial costs of electric lines is of the same order of magnitude 


as the avorage capital of the companies per kilometre of line. That 
is to say, that if electrification were universal it would actually repre- 


sent an increase in capital of about 100 per cent. ; but this cost cou 
be provided for by a sinking fund spread over 99 years in accordance 
with the usual practice in the United States, and as the lines are con- 
ceded to the American companies in perpetuity. consequently at à 
very low annual charge. 

The electrification of suburban lines leads to, without always 
necessitating it, the use of a new method of working. It is interesting 
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to examine in detail the case of the New York suburban area. where 
only partial use has been made of the method in question, and to take 
account of the reasons which have caused the present arrangements 
The suburban lines of the New York Central Railway 
supplied with continuous current are worked by means of motor-car 
trains of variable composition, while. on the other hand. the lines of 
the New York, New Haven & Hartford Railway supplied with 
single-phase current are worked solely by means of ordinary trains 

In these two systems the clectzic 
locomotive: shunt as well as haul the main-line trains over all the 
.electrified sections. The Pennsylvania Railroad uses electric loco- 
motives almost exclusively for hauling trains out of New York city. 
The immense works carried out b y this company, such as the tunnels 
under Hudson River, and a terminal station in the centre of New 
York. had as its object the connecting of the Jersey lines with those 
of Long Island by crossing Manhattan Island, and of allowing large 
trains from Philadelphia and Washington to depart from the very 
Before examining the technical reasons 
whic have perhaps caused the retention of old methods of working in 
the case of single-phase current, it should be mentioned that the use 
of electric traction on the underground lines entering New York has 
been insisted upon by the Government owing to an accident caused 
by signals being obscured by the smoke of steam locomotives. The 
electrification of the terminus has been effected in this case because 
it would allow the adoption of underground stations. 
increase in the traffic capacity of these lines and stations has been 
considered as a fortunate result of a decision brought about by totally 
Thus the design of the installation has 


been carried out so as to profit from all the working facilities obtained 


to be adopted. 


hauled by electric locomotives. 


centre of New York city. 


different considerations. 


with electric traction. 


. It is by using electric trains with their rapid acceleration and 
powerful brakes. and also the block system with very short sections. 
that it is hoped to obtain a service of 50 trains per hour and per track 
which alone can give for the two double tracks entering the Great 
Central terminus a revenue-producing capacity worthy of the station. 


This station, with its 67 tracks of an aggregate length of 32} miles 
The railway termini of 


can deal with 70,000 passengers per hour. 


New York being marshalling stations. it is exceedingly easy to pro- 
vide the requisite number of seats in the trains at each moment of 
the day according to the number of passengers ; and the average 
density per car of 30 to 40 travellers per car can be reached in prac- 


tice with the ordinary method of working. 


As I have previously stated, the New York Central Co. guarantee a 
suburban se?vice by means of motor-cars. whilst the New York. 
New Haven & Hartford Co. employ almost exclusively locomotive 
traction. The four 600 n.r. single-phase motor-cars in service on 
this system only ensure a few trains a day. There is reason to 
believe that the use of single-phase motor-cars has not been extended 
on the lines of the New York, New Haven & Hartford Railway 
owing to the weight and high price of these tractors. With motor- 
cars 6-8 H.P. per ton of train for continuous current, and only 3:5 H.P. 
for single-phase current are available. 
670 kg. (0-7 tons) for continuous current, and 750 kg. (0-75 tons) for 
Even by admitting that the cost of traction ix 
exactly the same for the two systems, single-phase working will be 
more expensive than continuous-current working by reason of this 
extra weight. The service will certainly be inferior owing to the 
insufficiency of power of the motor-cars. 
has been observed in almost all the American single-phase installa- 
tions, is not solely the result of the use of a frequency of 25 periods. 
On the railway lines in the Bernese Alps, iit the Lotschberg Tunnel. 
for example, it was expected to obtain a passenger service by means 
of motor-cars using single-phase current at 15 periods, and of which 
the weight was to be kept to 55 tons, and which were to have been 
When the equipments had been 
constructed, it was recognised as impossible to place four motors on 
the cars without exceeding the prescribed weight, and now these 
motor-cars have only half the horse-power originally intended. A 
similar instance could be given for locomotives : locomotives of the 
same total weight of the New York, New Haven & Hartford Rail- 
way have a power only about half that of the New York Central 
locomotives, and their power is insufficient to guarantee the service 
for which they were intended. Moreover, the cost of upkeep and 
repairs has risen considerably during the first years of their use. 
The cost of the upkeep of the single-phase locomotives, which 
amounted to £124 per locomotive in 1909, was considerably reduced in 
1910 and 1911 owing to the use of two coupled locomotives for draw- 


single-phase current. 


fitted with four 250 H.P. motors. 


ing heavy trains. 


There exist scarcely any examples of the application of electric 
traction to the main lines of the United States railways; and the 
extensions of the electrification of the suburban ljnes of the New 


MAIN-LINE SERVICES. 


The resulting 


The dead weight per seat. is 


This lack of power. which 


York Central Railway to Albany, and of those of the New York, New 
Haven & Hartford Railway to Boston. are still under consideration. 
But these schemes are exceedingly interesting, for they give a general 
‘dea of the investigations be'ng cerried on in Amercia on this im- 
portant question. The only two systems of traction actually con- 
sidered in Amcrica to be capable of giving satisfactory results in 
drawing heavy trains over considerable distances ere the high- 
tension continuous-current system at. 1,200, 1,500 or 2.400 volts, and 
the simple «lternating-current system ct 11,000 or 22,000 volts and a 
frequency of 25 periods. Three-phase traction seems to be svstemati- 
cally excluded in the United States, its use being only seriously 
considered in the case of lines with heavy gradients. With con- 
tinuous current it is probsble that the pressure will be Emited to 
1,200 volts, at least for the electrification considered by the New 
York Central Railway, so as to be able to retain without change the 
inverted third-reil conductor, which seems to be giving every satis- 
faction. As regards ordinery elternoting-current, there is reason to 
beleve thet æ method of supply ng current will be edopted similar to 
the three-wire continuous-current distribution by connecting the 
running rails to the centre of è transformer winding at 22,000 volts, 
of which the terminels would each be connected to one of the two 
overhead conductors serving sdjscent lines. This arrangement will 
allow æ reduction of the very considerable fell of pressure which 
occurs even in the case of single-phase distribution at 11,000 volts. 

Whatever system of traction is adopted, the ordinary.method of 
working railways ought to be retained, and the trains should be 
drawn by es powerful. light and fast a locomotive as possible. None 
of the secondary reasons which in the case of suburban trains operate 
in favour of electric traction should be considered in the present 
instance ; and it is only the respective advantages of steam loco- 
motive traction and electric locomotive traction which must be 
teken into account. First of èl] we must compare the actual condi- 
tions of introducing, and the functional characteristics of stesm and 
electric locomotives, so 28 to determine in what direction the investi- 
gations of manufecturers should tend. The introduction of super- 
heating and the use of automatic stokers have brought to steam 
locomotives improvements far greater than those made in electric 
locomotives by the use of high pressure or of forced ventilation for 
the motors. The very powerful “ Pacific " and “ Atlantic " types 
of locomotives actually in use in America, which at a speed of 120 km. 
(75 miles) per hour can give continuously about 2,600 r.H.P. and 
1,800 draw-bar horse-power, weigh only 143 tons, with 90 tons for 
adhesion. Their power can probably be still further increased by the 
use of larger grates, which would not be hand-fired, and automatic 
stokers. The electric locomotives of the Pennsylvania Railway, 
weighing 150 tons, with 90 tons for adhesion, can only develop at 
speeds of 100-110 km. (70 miles) per hour 1,300 H.P. at the axles and 
about 800 draw-bar horse-power. The most recent express single- 
phase locomotives of the New York, New Haven & Hartford Rail- 
way, weighing 92 tons, scarcely give at 90 km. (55 miles) per hour 
700 H.P. at the axles and 400 dra w-bar horse-power (see curve on p. 307). 
It is necessary to notice that in the steam locomotives the weight of 
the driving »pparetus (evlinders, connecting rods, pistons, slide velves, 
valve gear, &c.) scarcely amounts to 10 tons for about a 2,000 n.r. 
locomotive—that is to say, 12 Ib. per horse-power ; whereas the 
weight of the totallv-enclosed ventilated electric motors is generally 
more than that. The electric locomotives, of which the operating 
characteristics have been given, were really constructed with a view 
to developing their maximum power at a speed of about 60 km. (40 
miles) per hour, corresponding with a suburban service, which is 
their true field. In the United States there are no continuous- 
current or single-phase locomotives which ere really very powerful 
at their maximum running speed, whereas we find very interesting 
examples in Europe of three-phase locomotives. 

It may be noticed that, whilst the three-phase locomotives can 
develop their maximum power at a time when this power can be fully 
utilised —i.e.. at full speed —continuous or single-phase locomotives— 
i.e., machines with a series characteristic—only develop their maxi- 
mum power at a speed 50 or 60 per cent. of their maximum speed. 
Whilst tractors having » series characteristic appear to me quite 
suitable for suburban service—t.e., for drowing comperetively light 
trains at 2 high acccleretion and ata low mean speed—those tractors 
with a shunt characteristic are likewise perfectly adapted for main- 
line working—i.e., to drawing heavy trains at high speeds on long 
stretches of track where the gradients are small and where accelera- 
tion is only of secondary importance. With the single-phase, and 
perhaps also with continuous-current locomotives, it will be possible 
to reduce considerably the diminution of power as the speed in- 
creases ; and possibly motors will be obtainable capable of working, 
like the steam locomotive, at approximately constant power over a 
wide range of speed. The realisation in practice of such a char- 
acteristic would be an important improvement which would allow 
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electric locomotives to possess great flexibility of speed, whilst en- 
suring a valuable equalisation in the demand on the central stations. 
It will, therefore, be necessary for main-line traffic to obtain electric 
tractors having & very reduced consumption of energy, since steam 
engines give from this point of view exceedingly noteworthy results. 

The continuous-current nd ordinary alternating-current electric 
locomotives actually appear able to give, at any rate on the main-line 
services, almost as good results ès regards the amount of energy con- 
sumed in hauling the trains. The losses of energy in the transmission 
lines, the transformers, or the sub-stations. and in the locomotives 
themselves are quite comparable ; in fact. they would be, as & matter 
of fact, a little less in the case of continuous eurrent than in the case of 
single-phase current if the energy is measured, as is only logical, by 
the useful load (tons) hauled, at the draw-bar of the locomotives. 
From this point of view three-phase locomotives would be far superior 
to the others, as their weight would be considerably less. 

In the United States the question which is primarily occupying the 
manufacturers and the railway companies is what method of drive to 
adopt for the motor axles ; the three American companies which have 
in service locomotives cape ble of hauling express treins—namely, the 
Pennsylvania Reilway, the New York Centrel end the New York, 
New Haven & Hartford Railway—-have employed radically different 
methods—viz., connecting rods. a direct drive, and à drive through 
gear and a hollow shaft. The obtaining of high-speed locomotives 
with total adhesion and as light as possible appears to me to he the 
vital problem of main-line traction. The New York Central Railway 
and the General Electric Co. are actually experimenting with 
2.400 H.P. 600-1.200-volt total-adhesion locomotives. The loco- 
motive comprises eight two-pole motors, each of 300 H.P.. suspended 
by their field magnets, and with the armatures built direct on the 
axles. These motors, which will be coupled two in series in the case 
of a 1.200-volt track, are similar as regards their arrangements and 
construetion to the existing locomotives of the New York Central 
Railway, having a direct drive. The reduction of the polar arc, a 
large air-gap and a strongly saturated field, allow the motors to 
operate without sparking at all currents, and the driving wheels to 
slip without inconvenience ; these wheels, moreover, are only loaded 
to about 12-5 tons per axle. This locomotive is articulated through- 
out, the single body resting on two two-axle trucks, each fitted with a 
bogie. The manufacturers hope, in spite of the very low height of 
the centre of gravity above the rails, to obtain satisfactory running 
without dangerous oscillations at high speeds. "This arrangement 
of the motors, which is extremely useful from the point of view of 
repairs and maintenance, is from a mechanical point of view the 
exact opposite of that chosen by the Pennsylvania Railway. Only 
experience will show what is the relative importance of the advan- 
tages and disadvantages of each type. 

The Pennsylvania Railway has been making during the last few 
years some exceedingly interesting tests with a view to determine the 
best arrangement to adopt for driving electrically the axles of the 
powerful locomotives which they propose to build. The company 
propose to measure the lateral force to which the rails are subjected 
at the moment when heavy locomotives of various types are passing 
at various speeds. For this purpose the running rails have been 
mounted on specially prepared chairs espable of displacement at right 
angles to the direction of the track, and in doing so bearing upon or 
pressing @ point of hard steel on a fixed block carrying an indicstor 
of soft steel. Ifa lateral blow is produced on the rail, the point digs 
into the indicator and the dimensions of the dent enables the amount 
of the shock to be determined. It is, in short, an application of 
Brinnel’s method on test planes of known hardness. It is thus 
possible to plot a curve showing the lateral reactions of the loco- 
motive wheels on the rails. In steam locomotives having a very high 
centre of gravity and of which the axles ere distributed in an unsym- 
metrical arrangement the shocks are feeble and distributed in 
an irregular manner throughout the length of the track, the 
highest value corresponding with a steady force of about 2-5 tons. 
With electric locomotives having a low centre of gravity the condi- 
tions are no longer the same, but it is proved that not only are the 
blows much more violent but they are produced at a regular fre- 
quency, showing that resonance is present. With an experimental 
electric locomotive of the ‘ gearless” type the maximum blows 
corresponding with a steady force of 12 tons in the case of loco- 
motives with gear, were still dangerous and of the order of about 
6 or 7 tons. In view of these purely experimental results the Penn- 
sylvania Railway have decided to construct for themselves in their 
works at Altoona locomotives with a very high centre of gravity and 
to keep as much as possible to the method of drive employed in the 
steam locomotives of the type called ‘‘ American." These loco- 
motives are formed in two parts, each part carrying four driving 
wheels and a supporting bogie. The axles of the wheels are driven 
through connecting rods, cranks and intermediate shafts by a 


1,000 H.P. motor. On test, the machines have given satisfactory 
results from the point of view of running, but always inferior to those 
of steam locomotives having the s:me arrangement of wheels. There 
is still a tendency for oscillatory movements to be formed, but the 
force of the maximum blow rarely exceeds 5 tons. We thus see that. 
in America, as in Europe, those railway companies who themselves 
make a study of electric locomotives seem to prefer the connecting- 
rod drive which proves so satisfactory for steem Iccomotives. The 
method of driving the wheels through a hollow axle and springs, used 
by the New York, New Haven & Hartford Railway, appears to 
operate 2s satisfactorily as it has done on the French and Italian 
State Railways, where it has also been used ; there is no reliable 
experience, however, as to the working of this method at high speeds 
and large powers. and we do not therefore know the cost of main- 
tenance and repairs which it involves. I can only state that on all 
those systems where it has been adopted lengthy trials have been 
necessary. | 

To sum up. it seems to me that the problem of the electrification of 
main lines can still not be considered either in America or Europe 
from an entirely financial or economie point of view. A large number 
of technical problems, which have been only outlined here, are still 
waiting a definite sclution—perhaps in the case of some prob'ems on 
account of the multitude of solutions. 


Movntain RAILWAYS. 


Numerous researches have been made in the United States with 
the view of applying electric traction to mountain railways, but the 
wuthor only knows of a single completed installation. It must be 
borne in mind that such construction has only been adopted with the 
view of avoiding the dangers which steam traction presents in long 
tunnels. The installation in question is that of the Cascade Tunnel 
of the Great Northern Railway. It is probable that other important 
electrifications or railways having steep gradients will be carried out 
shortly. The Southern Pacitic Railway has just entrusted the General 
Electric Co. with the complete installation of electric traction on & 
long mountain line near Denver. On this line high-tension 
eontinuous-current locomotives will be used, whilst for the Cascade 
Tunnel a three-phase system was employed. The advantages offered 
by electric traction on mountain lines are of the same nature as those 
we have pointed out for suburban lines. The problems are very 
similar, since in both cases a large draw-bar pull must be obtained at a 
comparatively low speed, but whilst the working of suburban lines 
seems to tend more and more towards motor-cars, the operation of 
mountain lines calls for two or three locomotives in the case of long 
trains. The construction of locomotives of a low speed and large 
power no longer seems to offer any particular technical difficulty, 
either with continuous-current, three-phase or single-phase motors. 
so that the construction of very powerful electric locomotives for 
mountain railways is not only possible, but such locomotives can 
make use of the whole of their weight for adhesion (at any rate as 
regards continuous-current and three-phase locomotives). The elec- 
trification of a line having steep gradients thus seems under these 
conditions to be purely an economie and financial problem. It 
would, moreover, be very interesting to compare, from this point of 
view, the various systems of electric traction that are available. 
Unfortunately we do not possess any exact figures of the financial 
results arising from actually electrified lines, as these have been in 
operation for so short a time. 
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THE VISIT OF THE INSTITUTION OF ELECTRICAL ENGINEERS TO PARIS. | 


| This consideration weighed hcavily with the State engineers in making 


It is many years since the Institution paid a visit to the 
Continent. At one time the frequency of such trips was 
comparatively high, and many of us look back with pleasant 
memories to those occasions. The possibilities in this direction, 
however, are limited, and this frequency could not well be 
maintained, with the result that there has been a long period of 
inactivity. This has now been terminated by the visit to 
Paris.’ When Mr. Grosselin, at the last annual dinner of the 
Institution, gave a cordial invitation to the members it was at 
once felt there would bea ready response. Paris is so accessible, 
And provides so many attractions of every kind, that a few well- 
organised days there are capable of giving both pleasure and 


profit to a high degree. 
Tuesday, May 20th. 


On Tuesday last week, when we made our way to the special 
train at Victoria Station, we found many familiar faces among 
the party of some 150 which was intent on taking advantage 
of the excellent programme provided by our French hosts. 
Those present included Mr. W. Duddell, F.R.S. (President), 
Prof. G. Carey Foster, Messrs. Robert Hammond, J. S. Highfield, 
W. Judd, Roger T. Smith, J. F. C. Snell, H. Bevis, T. H. Chur- 
ton, C. B. Clay, F. H. Nalder, Ll. Preece, W. Slingo, G. Stoney, 
A. A. C. Swinton, A. P. Wood, H. E. Yerbury and P. F. Rowell 
(Secretary). At Paris Mr. J. H. Rider appeared, much to the 
surprise of many of us, and his friends will be interested to hear 
that he is home for a well-earned holiday. 

Notwithstanding somewhat threatening weather, the Channel 
crossing was most agreeable. Indced, we doubt if any one felt 
anything but exhilaration, and all were therefore able to do full 
Justice to the excellent lunch that was provided at Calais, and 
for which there was ample time owing to the arrangements 
that had been made. The special train arrived punctually at 
Paris at 7:15, thus allowing us to become acquainted with our 
several surroundings, and to prepare for the programme which 
was to begin at the energetic hour of 9 o'clock on the following 
morning. 


their choice, it being felt that the third rail rendered the two tracks more 
independent of each other. 

Mr. RoazEn T. SurrH complimented Mr. Parodi on the way in which he 
had shown that the problem of electric traction in the United States was 
very different from the problem in Europe. It was the clearest state- 
ment of the case he had vet seen. Firstlv, we had the case of suburban 
traffic. Here Mr. Parodi had shown that electric traction was now really 
& financial question—no longer an engineering question—and that the 
third rail and continuous current were completely successful in this case. 
Secondly, there was the question of electric traction in hilly countries. 
Mr. Parodi had shown that in certain districts there was a certain critical 
gradient beyond which electric traction was financially sound, but the 
exact limiting gradient had not vet been determined. In this class of 
traction with moderate speeds, up to about 50 km. per hour (31 miles per 
hour) electric locomotives with series characteristic gave, for the same 
load gauge, a far better torque than steam locomotives. | He (Mr. Smith) 
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Wednesday, May 21st. 

In opening the procecdings at the Conservatoire des Arts et 
Métiers, Mr. Berthelot, President of the Société Internationale 6000 
dcs Electriciens, referred to the visit of French electrical 
engineers to England in 1906, to which he looked back with 5000 
pleasant memories, and expressed his pleasure in being able to 


welcome the British visitors to Paris on the present occasion. 4000 
After giving some details of the arrangements that had been 
made for our entertainment, he suggested that the ladies at 3000 = (o A AR SS 
least would find the exhibits at the Conservatoire more interest- new Yor - New Haven 
ing than the discussion of electric traction. Advantage was 2060 ! ds ee MD. 
taken of this suggestion by a good many of the audience, for oian Co. ! 
there is a great deal that is worth seeing in these exhibits. 1000 = i n E27 E; BESTEN 

Mr. L. JoLy (Secretary of the Société) then gave a résumé of j | i 
the Papers by Messrs. Gratzmuller, Latour, Jullian, Mazen, 0 

10 20 30 40 50 60 370 80 90 100 110 


Parodi and Damoiseau, abstracts of some of which will be found 
elsewhere in the present issue. Abstracts of the remainder will 
be published in next week's issue of THE ELECTRICIAN. O Jooo N Steam Locomotives, 
. | Fic. 1.—CuRvVES SHOWING PERFORMANCE OF AMERICAN STEAM Loco- 
DISCUSSION ON ELECTRIC TRACTION. Re ; 
Mr. A. N. Mazen (Chief Engineer of the Electric Service of the State cuu Mre arndhe ba pen wath’ Curve: added by Mr: Roger 
Railways) supplemented his Paper by remarking that he had merely given 
àn account of what was being done on the Ouest State Railway, and had | believed, in spite of successful three-phase working in Italy, that single- 
not gone into the broad questions of comparison of systems. Suburban | phase locomotives were the proper solution for such cases. ‘This was 
traffic such as that with which they had to deal was characterised by | especially so if single phase could give regenerative braking, returning 
being very variable from hour to hour. On tube railways the variation | power to the line, as in the Midi experiments described by Mr. Jullian, 
from the light to the heavy times of day did not exceed 1 to3. Suburban | provided such braking did not affect the motors adversely in other 
traffic, on the other hand, had a variation of 1 to 8. Thus the methods | respects. In England he felt that, beyond suburban traffic, the most 
to be adopted were different ia the two cases. For suburba. traffic it was | promising outlook for electric traction was in hauling mineral trains in 
important to be able to vary in an easy mannner the composition of the i hilly districts. It should be remem bered that the cheapness of coal in 
trains and the power applied. For this reason motor coaches had been | England meant a reduction in the financial advantages of electric traction 
adapted with passenger coaches having a breadth of 3 metres (thus as compared with other countries. The third case was that of main line 
providing transverse seats for 4 instead of 3 persons), the length being traction. Here Mr. Parodi showed that the problem was so little solved 
24 metres and: weight 70 tons, He expressed the view that single-phase | from the engineering point of view that it wasnotfinancialatall Refer- 
overhead construction was complicated at termini. A point that was , ring to Fig. 12 in Mr. Parodi's Paper giving the draw-bar pull of electric and 
also sometimes forgotten was that permanent-way engineers objected to steam locomotives in America, he had added the corresponding curve for 
poles for overhead construction, because in the event of a derailment , a Great Western locomotive (Fig. 1, Curve A). This locomotive hauled 
there would probably be a total disorganisation of the traffic, owing to the , thenon-stop train running from London to Plymouth, a distance of 226] 
destruction of the poles. With a single track this was not so serious. miles, at a mean speed of 54 miles per hour. This locomotive was of the 
F 
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4—6—0 class, having four simple cylinders. The weight of engine and 
tender was 115 tons, and weight of train 289-75 tons, giving a total of 
405 tons. The horse-power on draw bar at maximum speed of 70 miles 
r hour (112 km. per hour) was 730. These figures were the results of an 
actual test, but the locomotive was capable of exerting 50 per cent. more 
power than here given. No electric locomotive so far made with ascries 
characteristic was capable of giving so good a result at speeds of 100 km. 
rhour. Mr. Parodi's suggestion of a shunt characteristic would give an 
interesting problem for motor designers, especially for continuous-current 
motors at 2,400-3,500 volts. As to draw-bar pull, high values were 
frequent in America, but in Great Britain we were very limited in this 
direction. A draw-bar pull of ]2 tons meant that goods trains up to 
3,000 tons might be hauled. Unfortunately there were 500,000 private 
wagons about the country involving a capital of about £60,000,000, and 
most of these would not stand a pull of 12 tons, Hence it was difficult to 
improve matters in this direction as Americans had done. Thus within 
the limits in which we found ourselves placed it appeared that the steam 
locomotive was better than the electric locomotive for moderate gradients, 
and was the only possible one at present for high-speed passenger and goods 
traffic. He thought that Mr. Parodi's Paper was most valuable. 
Mr. RosERT HAMMOND remarked that Mr. Jullian had referred to the 
roblems of electric traction as being more financial than technical. He 
(Mr. Hammond) was sorry that Mr. Jullian had not given more informa- 
tion on the economic side, particularly on first cost and running costs. 
Mr. M. BocueEt observed that the steam locomotive had been brought toa 
high state of perfection, and this must be taken into account. It was for 
this reason that the Heilmann locomotive had failed. Nevertheless the 
electric drive gave a flexibility which was not otherwise obtainable. and 
which provided the only solution if internal-com bustion engines were to be 
used for driving locomotives or rail motor cars. A similar problem 
he propulsion of ships w here case of control was essential. 


resented itself in t | 
t was necessary to give the mechanical engineer something better than 
he already had, and to that end electrical engineers should make them- 


gelves thoroughly familiar with what the mechanical engineer had done. 

Mr. MazEN remarked further that in the steam locomotive the power 
was transmitted to the wheels in such a way that on down grades useless 
work was done. In that respect the electric locomotive was at an 
advantage. ym a 

The further discussion of the subject was then adjourned 
until Friday. | n 

Two alternative attractions were provided in the afternoon. 
One of these was a visit to the electricity works at 5t. Denis, 
and to the Triphasé Works at Asnieres. The party, numbering 
about 100, were taken in five motor omni- 
buses, and each station was visited in turn. 


ASNIERES STATION. 


At Asnières the visitors were first shown the 
circulating water system and screening ar- 
rangements for which six 40 H.P., 125-volt 
motors running at 208 revs. per min. are 
installed. These pumps supply water to a 
canal with branches to each condenser, but 
the pumps are only used during times of low 
water. When the level of water in the river 
rises to that of the canal the pumps are shut 
down and the water gravitates through the 
condensers. 

Adjoining the pump house 1s a small engine 
room apart from the main station w herein i5 
installed a large generator driven by a Corliss 
engine. This generator normally supplies cur- 
rent for all the works motors, but arrange- 
ments are made whereby these motors can 
be supplied from the exciter generators. The 
coaling plant comprises an electric crane - 
lifting the coal from barges into the wharf 
bunkers, from which it is taken to the boiler " 
house by a series of bucket conveyors. An Avery weigher is 
installed to weigh all coal supplied to the boiler bunkers. The 
fuel consumption of the station in the winter months 1s about 
250 tons per day, the cost of the fuel being in the neighbour- 
hood of 27 fr. (21s. 6d.) per ton delivered. | 
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15,000 kw. for 2 hours. A motor generator set transforms 
three-phase current at 12,000 volts and 42 periods to 2,000 volts 
two-phase at 25 periods, and has a device for adjusting the 
stator position; this machine is of 1,500 kw. capacity. The 
switchboards are built by the Company, and are of very sub- 
stantial construction. The machine and feeder cables are 
supported on concrete shelves running the whole length of the 
engine room. The station at Asniéres is five years older than 
St. Denis, and the old reciprocating sets are being gradually 
scrapped in favour.of turbo-generators. The maximum load of 
this station in winter is 28,000 kw., and occurs at 4 p.m. 


St. DENIS STATION. 


The St. Denis Station is built on the banks of the Seine, and 
has a present capacity of 120,000 m.P. Energy is supplied 
from it for traction, power and lighting purposes, among 
its consumers being the Paris Metropolitan Railway, and one 
of the Parisian Supply Companies. The building is divided 
into three parts, the longest of which contains the generating 
and auxiliary plant. On one wall of this building is huilt 
another narrower structure which contains the switchgear, 
while at right angles to the other long wall are three separate 
buildings containing the boilers. The coal supply is handled 
solely by mechanical means. Cranes placed on the river bank 


unload the coal from barges and discharge it on to an endless 


belt conveyor. This conveyor discharges the coal on to another 
conveyor which in turn tips it into the storage bins. From 
these bins it is passed into an automatic weighing device, and 
on to another conveyor supplying the boilers. The boiler houses 
contain 56 boilers of the Babcock and Willcox marine type. 
Each boiler has a heating surface of 4,620 sq. ft., and sup- 
plies steam at a pressure of 350°C. by means of a super- 
heater; a Green economiser is also installed. The feed water is 
supplied to the boilers by a special set of pumps which are 
installed in a separate room, the water being obtained from four 


Fic. 2.—Vrew IN THE GENERATOR Room AT ST. DENIS STATION. 


reservoirs, two of which are above and two below ground. The 
feed water and draught can be regulated from the pump room 
by means of an electrical apparatus showing the height of the 
water in the boilers, and temperature of the flue gases. Me- 
chanical stokers are fitted to all the boilers, while the ashes are 


- In the boiler house are installed a considerable number of | also removed by mechanical means. 


Garte type water tube boilers installed in conjunction with 
Sulzer rotary feed pumps. The Pratt injector system of 
draught is used at both Asnières and St. Denis stations. The 


| 


The St. Denis station generator room (Fig. 2) contains 10 
Brown-Boveri-Parsons alternators, each with an output of 
6,000 kw. "These are arranged in three groups of four units 


engine room plant consists of one 10,000 kw., two 6,000 kw. and | each, and each group will be supplied with steam from 


two 3,000 kw. turbo generators with eight reciprocating sets, | one boiler house. 
all built by The Socióté Alsacienne de Construction Mécaniques, | placed in the basement. 


All the auxiliary condensing apparatus 13 
Three of the alternators in eac 


Belfort. The 10,000 kw. generator has at times taken a load of | group deliver three-phase current at a pressure of 10,250 volts, 
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as 


t trari ^ 


SON: and a frequency of 25. These machines are used for supplying | current switchboard, controlling the auxiliary apparatus. The 


iles: the traction substations, while the fourth machine of each | other battery has a capacity of 1,300 ampere-hours, and is 

- n group, which delivers two-phase current at a pressure of 12,300 | connected across the'bus bars of the switchboard controlling: 

eee volts and a frequency of 42, supplies energy for light and power. | the exciter sets. An interesting piece of apparatus installed in 
a Recently another set (Fig. 3) with a capacity of 20,000 kw. | this station is a transformer group of four machines connected 


has been installed. There is also a 300 kw. turbo-generator ' on the same shaft and running at 500 revs. per min. This set 
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Fic. 3.—SEcrioN OF Brown-Boveri 20,000 Kw. TURBINE aT ST. DENIS STATION. 


y which supplies continuous current at 230 volts for working | consists of two synchronous motors, each with an output of 
the surface condenser and the air and circulating pumps. | 1,000 kw.. one of which is wound for three-phase current, and 
Other plant in the station comprises two motor generators | has a working pressure of 2.250 volts with a frequency of 25, and 
with an output of 375 kw. each,two motor generators with the other is wound for two-phase current and has a working 
an'output of 600 kw. each, two motor generators with an pressure of 6,150 volts and a frequency of 418. The other two 
output of 1.200 kw. each, all of which transform three ` machines are continuous-current dynamos, each with an output 


phase current to continuous current at 230 volts for the | of 750 kw. and a pressure of 550 volts. A supply is given to the 
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Fia. 4.—View or FEEDER CoNTROL BoaRD AT ST. DENIS STATION. 


j: motors driving the auxiliary machinery, while two motor | Nord Railway through two 900 kw. single-phase transformers, 
3 generators with an output of 600 kw. transform two-phase | which transform the two-phase current at 12,300 volts into two- 
E Into continuous current for the same purpose. There are | phase current at 6,150 volta. | 
j two Tudor batteries, one with a capacity of 3,000 ampere- Nes micans 
2 hours, which is connected across the "bus bars of the continuous- | (Continued on p. 313.) - 
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THE INSTITUTION VISIT TO PARIS. 


We think it wil! now be admitted that the visit of the 
Institution of Electrical Engineers to Paris was an unqualified 
success. The French are well known to be ideal hosts, and 
the whole programme went with a swing from start to 
finish. But although the visit was entirely a success, and 
though we heartily congratulate the Council upon accepting 
the invitation, we confess to some disappointment that 
members of Council did not by their attendance show a 
greater interest in the meeting ; only four were present. In 
matters of this kind we think that past-presidents and 


members of Council, more particularly the latter, should | 


recognise that it is incumbent upon them to be present if 
possible, especially when so easy an expedition is provided. 
It is really part of the duties of their office. And surely 
more past-presidents might have followed the example of 
Prof. CAREY Foster, who, indeed, might well have said that 
the duty should devolve upon younger men. [t was also a 
poor compliment to our hosts that only one English engineer 
seriously identified with electric traction was present at the 
first day's discussion on that subject, a state of affairs which 
was very different from the technical welcome of our French 
hosts, who gave of their best in the Papers presented on this 
subject. 

From every point of view there is so much of interest to be 
seen in Paris, both technical and non-technical, that the four 
days passed very quickly. There are engineering works to 
be seen of the first magnitude, and there is much that is in & 
state of transition, a fact which makes for additional 
interest. For example, electricity supply in Paris re- 
sembles that in London in that there have been serious 
questionings how best to make the present supply meet the 
demands that will certainly be made on it in the near future. 
Paris, it is true, has not been divided up to anything like 
the same extent as London in the attempt to give a supply ; 
nevertheless, the move towards unification has been more 
rapid. After the present year the supply will be in the 
hands of a single company with a tenure that may continue 
until 1940. Two large stations are to be erected without 
delay. But it appears that there may still be competition 
in supplying electrical energy for power as distinct from 
lighting, and, further, there is a project, officially accepted, 
to transmit electrical energy from the Rhone, a distance 
of about 250 miles. This scheme for the transmission of 
100,000 kw. at 120,000 volts is the most ambitious that so 
far has been projected in Europe. 

Paris also resembles London in having a network of 
underground railways, but, owing to the enlightened policy 
of the municipal body, it is far more complete. It certainly 
reflects upon the London County Council that a similar 
combination between that body and private enterprise 
should not have been effected and thus have rendered the 
London Underground Railways far more useful than they 
are now ever likely to be. Mistakes of this kind are not 


easily remedied. Again, for many years Paris, like London, 


aR ts a a BI ET 
——— ——— le 


PARIS 
Paus 
M Ui 


nn amt 
nied 7. 
ie «5, 
pes i 


] 


tr^ a. 


THE ELECTRICIAN, MAY 30, 1913. J1l 


minant or method of illumination, and is prepared to accord to 
every modern system a place in the sun. As the reader closes 
the book he feels that he has heard some things said more than 
once, and wonders if the concluding chapters could not have 
been cut down to half their length by preceding them with a 
few heavily leaded admonitions such as— 

(1) Shield the light sources from the eye ; 

(2) Aim at a groundwork of general illumination which 18 

as uniform as possible ; 

(3) Take into consideration the assistance obtained from 

light reflected from surroundings ; 
and a few more such principles, which, although obvious, are 
too often forgotten. 

Dr. Bell is badly in error on the question of units (page 58) 
and we hope that in future issues of the book he will ascertain 
the actual facts and revise this section. Among other things 
he has discovered a new unit of candle-power called “ the Old 
English Candle," which he tabulates with the Carcel, the 
Hefner and the so-called International Candle. The implica- 
tion is that the value of the English unit has recently been 
changed. We can assure him that this 1s not so. The unit 
which he ascribes to this country is really * the old American 
Candle.” His own countrymen obtained its value from the 
Germans, and we in this country accept no responsibility for it. 
The actual value of the unit in this country was never changed. 
Its value, previously represented by the older candles and 
flame standards, had been fixed to the highest precision in sets 
of electric sub-standards as early as 1904, and 1t was to this 
unit that the Americans adjusted the value of their national 
unit in 1908. 

The book may be divided roughly into three sections: 
Chapters 1 to 4, on some of the underlying principles of illu- 
mination and its perception; Chapters 5 to 9, on illuminants 
and light sources, including reflectors and their distribution ; 
Chapters 10 to 14, on the application of the information given 
in the first two sections to the lighting of private houses, 
public buildings, open spaces and streets, &c. The reader may, 
perhaps, disagree with some of the author's persuasively ex- 
pressed opinions and have to remind himself sometimes that 
statement is not proof; yet he will be well repaid by a very 
careful perusal of this book, which is well written and illustrated 
and is full of valuable information, data and advice. We can 
warmly recommend it to the practical illuminating engineer. 


Junior Magnetism and Electricity. By R. H. June, M A., D,S> 
and J. SATTERLY, M.A.. D.Sc. (London, 1912: The Universii.y 


Tutorial Press.) Pp. vii. + 284.) 25. 61. 

This work is a reprint of the Matriculation Magnetism and 
Electricity by the same authors, abridged and slightly re- 
arranged 1n order to make it more suitable for the requirements 
of candidates for the Junior Local and similar. examinations. 
It 18 divided into three sections, of which Part I. deals with 
magnetism (pp. 1 to 66) and includes chapters on the general 
phenomena of magnetism, magnetic fields, terrestrial mag- 
netism and magnetic measurements. Part II. is devoted to- 
electrostatics (pp. 67 to 169), and after describing the simpler 
effects of electrification, electric machines, condensers, &c., 
proceeds with the treatment of the subject from the “ poten- 
tial" point of view. The section concludes with the study of 
the electric field, and examples are given of simple instances in. 
which electrical experiments may be explained by means of the 
conception of electric lines of force. Part III., dealing with 
voltaic electricity (pp. 170 to 269), commences with a general 
account of cells, currents, galvanometers and resistances ; this: 
is followed by chapters on the chemical and heating effects 
of the current and on electro-magnetism. Also the theory of 
the voltaic.cell is discussed on the dissociation hypothesis. 

A feature of the book is the number of examples, fully worked. 
out for the guidance of the student, which are supplied ; and. 
135 simple experiments are suggested and described to illus- 
trate the various points as they are raised in the theory. Each 
chapter concludes with a set of problems to be worked out for- 
practice, to which answers are given at the end of the book. 
These, together with an appendix on mechanical units, force, 
work, energy, &c., should meet the difficulties frequently found. 
by junior students in these matters. B. W. C. 


has been the home of everv form of tramway traction, such as 
conduit, surface contact, overhead trolley, accumulator, 
steam and pneumatic, but most of these are now going by 
the board, and a complete system is being laid down on the 
conduit system. 

As to the discussions, the one on “ Electric Transmission 
of Power " resolved itself into a consideration of the suit- 
ability of the Thury system to fulfil various classes of ser- 
vice; other questions were scarcely raised. The discus- 
sions on “ Electrification of Railways," on the other 
hand, would perhaps have been more interesting if the 
basi. for discussion had been rather more defined. The 
Papers that were read were full of important information, 
but several of them dealt with what has been done rather 
than with points of a controversial nature. This did 
not detract from their importance, but the very breadth of 
the subjects treated rendered discussion a little difficult. 
Among the points that were raised single-phase traction 
very naturaly occupied a prominent position, and cer- 
tainly looked like holding its own. The important subject 
of interference with telephones and telegraphs was also 
raised, and Mr. W. SrriNGOo had something to say 
upon the attitude of the Post Office in this matter. It 
is a question of considerable difficulty, and engineers are 
naturally anxious to know if the engineers of the Post Office 
have come to any decided conclusion upon the subject. This 
ls scarcely the case at present. Although the discussions 
were perhaps not as complete as we hoped thev would be, 
they were interesting and at times distinctly animated, so 
that members cannot feel that their time was ill spent. 

Altogether the result of the Paris visit, both from the 
social and engineering points of view, leads us to hope that 
the Council will be able to arrange visits of a similar char- 
acter in due time, and that among one of the earhest will 
be a visit to Berlin, a city that is in every way worthy the 
attention of British electrical engineers. 


REVIEWS. 


(Copies of the undermentioned works can be had from Tye ErtEcrRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 
The Art of Illumination. By Locis BELL, Ph. D. 2nd edition. 
(New York, 1912: McGraw-Hill Book Co.) Pp. ix. + 353. 10s. 6d. net. 

This book is well named. It is an exceedingly complete 
treatise on the art as distinct from the science of illumination. 
It deals with the illuminant and the way to secure good lighting 
às distinct from the physical laws which underlie the pheno- 
mena of visual radiation and its measurement. Speaking 
broadly, it would form an excellent second volume to one of the 
many existing text-books which treat more particularly of the 
fundamental and more theoretical phases of the subject. 

In the early portions of the book Dr. Bell reviews such of the 
physical and physiological laws and facts which are necessary 
for the intelligent employment, in practice, of the sources of 
light which are described in chapters 5 to 9. In the first four 
chapters he resists the temptation to enlarge unnecessarily on 
many of the interesting subjects to which the reader is intro- 
duced. Conclusions are given rather than proofs, and there is 
little which is not really essential for the proper equipment of 
the practical illuminating engineer. 

The book is written in a very interesting, if somewhat dis- 
cursive, style, and is full of useful advice and data which the 
author has collected in the course of his own wide experience 
in the treatment of practical illumination problems. On the 
Whole he is free from partiality towards any particular illu- 
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THE ELECTRIFICATION OF THE STATE RAILWAY: 
| THE PARIS SUBURBAN LINES.* 


BY A. N. MAZEN. 


TRAFFIC OF THE STATE RAILWAYS SYSTEM. 


The State railways system, formerly the Ouest lines, serves a very 


considerable portion of suburban Paris. The lines of this system which 
end at three termini—namely, that of St. Lazare on the right bank, that 
of the Invalides and Montparnasse on the left bank—comprise at 
present a total length in this section of about 500 km. (312 miles) of 
singletrack. This total will be increased to 800 km. (500 miles) in a few 
years’ time, when the proposed loops and junctions will be finished, 
and when the new line from Montparnasse to Chartres now in course 
of construction will be opened to traffic. A huge traffic naturally 
corresponds with such a large development of track. From the 
point of view of the number of outward and inward travellers, the St. 
Lazare station is by far the most important, not only of the Paris. 
ibut of European stations. Only Liverpool-street station in London 
is at all to be compared with it. This traffic movement. however, 
is far from stationary ; it is always increasing, and statistics show 
that during the last 10 vears it has grown by from 3 to 4 per cent. 
per year, while it would appear that if steam traction were retained 
it would be doubled in about 25 vears. In addition to its services, 
the State railway organisation has to suffice for its main-line service. 
and the importance of this traffic can easily be imagined when it is 
considered that the system, with its 9.000 km. (5.625 miles) of track, 
serves Normandy, Brittany, le Perche, Anjou, la Vendée. la Nain- 
tonge. and all the coast line from Treport to Bordeaux. This fan- 
shaped system brings daily from the 10 principal extremities (Dieppe, 
Le Havre. Cherbourg, Granville, Brest, ^aint-Nazaire, Nantes, Les 
Sables, La Rochelle and Bordeaux) more than 80 train loads of 
passengers into the capital by the main lines.{ If to these the num- 
ber of suburban trains are added a total of more than 820 train loads 
entering Paris daily is obtained. which, with the outward trains, 
amounts to a total of more than 1,640 trains (in and out) in the 24 
hours, and as the day is made up of 1.440 minutes. this corresponds 
to more than a train per minute entering or leaving Paris. The 
number of passengers who annually make use of the three State 
railway termini of Paris amounts to about 70 millions. Of this total 
the St. Lazare station alone accounts for about 60 millions ; and the 
annual increase is of the order of 2 millions. One-third of the total 
annual number of suburban passengers use the stations contained 
within the area of Asniéres, Colombes. La Garenne and Courbevoie. 
This is of great importance in organising the traffic. The permanent 
way and everything connected with it must be utilised to its maxi- 
mum capacity. At present the service is only made possible by 
using 24 vehicle trains with coaches with roof seats, which, as can 
be imagined, increase the capacity of the trains, but could not be 
retained in a modern scheme. At certain times the congestion has 
become so great that—especially on two of the three lines which 
alone entered St. Lazare before the recent addition of a fourth line— 
the traffic exceeds 200 trains either wav per 24 hours, while on all 
the other systems the figure does not exceed 100 ordinary trains, 
with the exception of the tramway trains of the Nord Railway and 
the Orleans system. The movements on these two systems reach 
figures of 148 and 130 trains (both ways) respectively. What has 
been said regarding the permanent way obviously applics also to the 
rest of the installation—1.e., the termini, stations, branches. &c. 


ACTUAL PosrrioN AS REGARDS THE WORKING OF THE 
STATE RAILWAY SUBURBAN SYSTEM. 

If the position as it actually stands at present is examined a little 
more closely it will first of all be seen that, leaving out of considera- 
tion the 218 and 213 trains passing cach wav to Versailles and St. 
Germain through the neck formed by the triple tunnel underneath 
Batignolles to enter St. Lazare, the number of trains passing through 
Asniéres is 167 on the Versialles route and 197 on the St. Germain 
route, while several other sections are almost as congested. It must 
be added that the most difficult sections to work are those in which 
trains having very different speeds are run on the same track, and in 
this connection the sections from St. Lazare to Asniéres and from 
Clamart to Porchefontaine, the latter with à continuous up-grade 
of 6 mm. per metre, are noteworthy. Such traffic congestion does 
not allow of à very good service for the different suburban sections, 

. and the speeds obtained are in almost every case insufficient. For the 
local trains a speed of 25 km. (15 miles) per hour (a speed scarcely 


* Abstract of a Paper discussed in Paris at the joint meeting of the 
Institution of Electrical Engineers and the Société Internationale des 
Electriciens last week. 


+All statistics refer to the years 1909, 1910, when the electrification 
. scheme was got out. Hoe UNE Eo 
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greater than that of the Métropolitain (30 km., 17} miles, per hour) 


can alone be assured ; by the fast locals and fast trains from 35 km. 
to 45 km. (224 to 274 miles) per hour. 


The amount of rolling stock employed in 


trains per hour. It comprises about 1,500 coaches and 200 loco- 
motives, which represent. together with the necessary engine sheds, 


workshops and carriage sheds, a total capital expenduture of more 
than £2,000,000. The magnitude of this stock is explained by the 
fact that, on account of the difficulty of altering their composition, 
thev run practically as block trains, while as there are no carriage 
sheds on the line, because they would have to be so large in view 
of the length of the trains, all stock is housed at the termini. Under 
these conditions the utilisation of the seating capacity does not 


exceed 18 to 20 per cent. 


THE CHOICE OF THE ELECTRIC TRACTION SYSTEM. 


Electric traction has shown itself capable of dealing with such 
conditions, rot only every dav, but on special occasions, and has, 
moreover, proved itself capable of developing the traffic. Elec- 
trification was, therefore. decided on bv means of the continuous- 
current low-voltage system for the following reasons: The con- 
tinuous-current svstent, if normal pressures of 500 to 700 volts are 
used, is only available with a heavy steel conductor about ground 
level. If use is made of higher pressures, such as 1,200, 1,500 and 
even 2.000 volts. which the construction of modern motors allows, 
either an overhead line may be used, which has to be very heavy in 
the case of dense traffic, and is consequently expensive and ugly, 
or else the conductor must be installed near the ground. The 
author ventures to think that the day isat hand when a satisfactory 
solution of these difficulties will be found. although the solution 
As yet there is no installation of this 
nature, and a choice must be made between the single-phase systems 
and the continuous-current systems at a normal pressure of 600 to 

With the single-phase svstem there is a considerable 
simplification in distribution from the use of static transformers in 
place of sub-stations with rotary converters ; there is also a saving 
in the number of attendants, better efficency and freedom from 

With the continuous-current system the 
equipment of the coaches is much lighter and less cumbersome, the 
acceleration more rapid, with a better efficiency of the motors ; and, 
lastly. less waste of energy per useful ton carried. From the point 
of view of safety. the continuous-current system does not require 


may not be a simple one. 


100 volts. 


electrolysis troubles. 


the.current to be taken above the floor of the coaches. 
with all the trouble—:n particular at crossovers end for branch lines 
at large stations—of the overhead wire (in the case of a derailment, 
the upsetting of poles, or the fall of several parallel wires, &c.). 
Protection against lightning is more easily made than with an over- 
head single-phase wire. In numerous recent railway investigations 
for particularly heavy traffic the continuous-current system has 
shown a real superiority to the single-phase on the economic side. 


Without attempting to go too deeply into the matter, the author 
would draw attention to the following chief points: The stationary 
installations are cheaper for single-phase than for continuous current 
On the other hand, the equipment of the 
It is quite under- 

standable, therefore. that the heavier the traffic the greater the 
It is the same with 

the working expenses, the more the installation is fully utilised the 
lower is the expense per ton carried by the continuous-current 


(sub-stations and tracks). 
rolling stock is both heavier and more costly. 


advantage of the continuous-current svstem. 


system as compared with the single-phase system, chiefly owing to 
the weight of the equipments. 


namely, that the single-phase system is the one which ought to be 
employed when all hope of increasing the traffic has been lost. He 
has, in fact, made use of it himself in certain cases, and it cannot be 


doubted that it has its own special field. But it cannot be repeatede 
too often that it is not applicable in every case, and the one under 


discussion appears to be an instance where it is not at all suitable. 

A word on the subject of electrolysis. The care taken in the up- 
keep of the permanent way and conductors from the Invalides to 
Versailles left bank has prevented any trouble during the whole 
10 years the line has been at work. For lines where the traffic is 


to show themselves sooner. 


where the construction is good and the upkeep of the track satis- 
factory there will be little trouble. On the other hand, as regards 
the single-phase system, it is necessary to include the difficulties 
caused to telegraph and telephone transmission, which are not yet 
overcome. For all these reasons, and particularly since on most of 
the sections the density of the traffic is already very high and is 
bound to increase, the State railways, being anxious to make no 
mistake, have adopted the continuous-current system at 650 volte. 


the surburban service 
is very considerable, in spite of the comparatively small number of 


It does away 


The author will not go so far as to 
repeat what was said at the last Railway Congress at Berne in 1910— 


heavier the effects of electrolysis may be expected to be greater and. 
There is reason, however, to think that ' 
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THE VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO PARIS. 
(Concluded from p. 309.) 


As mentioned on p. 309, the switchgearat St. Denisis contained 
in a separate building. This building is divided into two portions 
by the staircase well connecting the various floors. One 
portion contains the batterv room and various offices, while the 
portion next the river contains the switchboards for the three- 
phase and two-phase services, one of which is shown in Fig. 4. 
The continuous-current switch-board is installed on an iron 
gallery in the machine room. and is divided into two parts, one 
of which supplies tle auxiliarv plant and the other the 
exciters. The four-set transformer group mentioned above is 
also controlled from this board. | 

The St. Denis station is the most important of the Parisian 
supply stations, and is an excellent example of modern practice. 


"This system is sanctioned by long usage, it is thoroughly reliable, and 
in the present instance it is certainly the cheapest. 

Our neighbours, the English, a practical people. after the very 
interesting application of the single-phase system on the part of the 
London, Brighton & South Coast Railway on several lines in the 
south of London, have just recentl v, like the State railways, adopted 
the continuous-current system at 650 volts for the majority of the 
lines in the suburbs of London. It must: be added that everything 
that exists in Paris in the way of heavy electric traction—Meétro- 
politain, Nord-Sud, Orleans (Orsay Juvisy), Etat (Invalides-Ver- 
sailles, left bank)—is worked with continuous current at 650 volts. 


THE ELECTRIC POWER STATION. 

For the electrification under consideration the electric supplv must 

he able to furnish 400 to 500 motor coaches with continuous current 

at 650 volts through a third rail parallel to the track, the running rails 
serving as return conductor. The current is furnished by sub- 

stations receiving energy in the form of alternating three-phase 

current at 25 cycles 15,000 volts from the generating station. To 

avoid trouble from frost after a thaw, a conductor rail with under 
collection was proposed. This rail weighs 76 kg. per metre (160 lb. 
per yard). It is carried by supports of impregnated wood of a type 
similar to that used on the Invalides—Versailles line. The motor 
coaches collect the current bv a special shoe, called “ universal," 
arranged so as to collect either from the upper or under surface of the 
rail, The sub-stations, placed where possible at junctions, contain 
rotary converters of 1,500, 1.000 and 750 kw. output. according to 
their importance. Their distance 2part varies from 3 km. to 8 km. 
(2 to 5 miles), according to the density of the traffic. Almost in 
every case they serve also to supply energy to the railway stations or 
to the station approaches. A very interesting control system allows 
& certain variation in the voltage of the continuous-current supply. 
and of several sub-stations being put out of action during slack hours. 
The starting of the rotary converters is effected from the alternating 
side throughout. The sub-stations are supplied by three-phase 
underground feeder cables at 15.000 volts 25 evcles. The pressure of 
15,000 volts was chosen, first, because underground cables were used-; 
second, on account of the distance to be fed. so as to step down at sub- 
stations without very elaborate apparatus, the network being very 
complicated. The feeders, it should be noted, are in duplicate, to 
ensure complete security. Electric energy will be furnished bv two 
power stations, the construction and working of which has just been 
entrusted, after public tender. to an industria! svndicate. There is 
a sliding seale of charges under which. when tlie stations are finished. 
electric energy will be sold to the State at an inclusive charge of 
about 5 centimes (0-dd.) per kilowatt-hour.. The two power stations, 
comprising steam turbine units of 5.000 kw.. will be placed at 
Moulineux and at Bezons on the banks of the Seine. When the 
installations are complete thev will have a capacit v of about 60.000k w. 
and will furnish the State with about a hundred million kilowatt- 
hours per annum. The sliding scale for supplying this current 
contemplates the ultimate utilisation by the State of the energy 
coming either from the Rhone or from the coal mines in the north. 


The second attraction was a river trip to the Sévres Porcelain 
Works and St. Cloud. The conditions were ideal, and a large 
party took advantage of the occasion. From the esthetic 
point of view, the Seine at Paris is much finer than the Thames 
at London. for the disfigurement inseparable from a port is 
absent; moreover, beautiful woodland scenery is reached in 
quite a short distance. and one cannot but be struck with the 
ideal surroundings under wluch the men work at Sévres 
though it is almost within sight of Paris. 

After an inspection of the beautifully artistic productions of 
the porcelain factory in all their stages. we proceeded 
bv boat (though some were suflicientlv energetic to walk) to St. 
Cloud, where an al fresco tea was much appreciated. The 
return was by boat immediately afterwards, for there was 
little time to be lost before the event of the evening. 

The banquet at the Palais d'Orsay in the evening was suc- 
cessful in every wav. The scene was characteristically bright, 
and, with a true sense of hospitality, we were scattered among 
our hosts. We do not doubt that much ungrammatical con- 
versation in French and English was tlie result, but an excellent 
opportunity was afforded of making new friends. 

Those present included the two presidents (Mr. Berthelot 
and Mr. W. Duddell, F.R.5.), Gen. Sébert (membre de PIn- 
stitut), Col. Renard. Commandant Ferrié, Mr. Thury, Mr. 
Eiffel, Mr. Sartiaux, and many other well-known engineers, in 
addition to the representatives of our own Institution. The 
toast of “© The King " was proposed bv Mr. Berthelot, and was 
honoured to the strains of the National Anthem ; and this was 
at once followed bv tlie toast of " Mr. Poincaré," President of 
the French Republic, which was proposed by Mr. Duddell, 


It must not be forgotten that Bezons is only 170 km. (105 miles) from 


Lens. There is, therefore. good reason for believing that before long 


the coal mines at Pas-de-Calais will join with the falls of the Rhone in 
supplying Paris with electricity through a network of feeders, com- 
hined in a system such that the seasonal, daily and hourly variations 
in the demand for energy at the points of consumption, are met by 
corresponding variations at the various points of supply. arranged 
80 as to secure the maximum economy. As regards subsidiary works, 
it may be mentioned that several engine sheds and a large repair 
shed at Garelle- Bezons are to be provided for maintaining the elec- 
trical rolling stock. This shed. now in course of construction, will be 
able to take at one time 40 to 50 coaches, and will be equipped with 
modern cranes and up-to-date tools. One result, and not the least 
important result of the electrification, will be the distribution of 
electric energy under the most economical conditions to all suburban 


stations. 


Electric Vehicle Progress in America.—The City of Calgary 
has recently placed an order for seven electric trucks to be used 
in various capacities in their municipal operations. This order 
was given after the consideration of the tenders of 26 different 
manufacturers of both petrol and electrical vehicles. The 
*stimate of the operating costs was based upon petrol at 2s. 114d. 
per gallon and current at 14d. per unit, the results, according 
to the report, standing greatly in favour of the electric service. 
The vehicles comprise : One 2 5-ton street sprinkler, one 2-3 
ton and one 2-1 ton trucks, and one 1-5 ton traction truck of 


the total cost of £6,100. | 


the orchestra plaving the Marseillaise, 

Mr. BERTHELOT then rose and expressed his pleasure at being able to 
welcome the visitors, and to return the hospitality which he and others 
had enjoved in visiting England at the invitation of the Institution in 
1906. He welcomed Mr. Duddell, whose instruments were known and 
appreciated throughout the world. Mr. Berthelot desired to thank his 
English colleagues who had come forward on this occasion, especially 
Mr. Hightield and Mr. Slingo for contributing Papers. The presence of 
Prof. Carey Foster carried them back very many vears, for he had come 
to the Paris Exhibition of 1881; vet bv his conversation he appeared to 
be one of the voungest of those present that evening. He could only be 
compared with Mr. Eiflel, whose tower marked an historic epoch, and 
who at an advanced ave was working at aerodynamics ; his laboratory 
for that purpose was of the greatest service. Mr. Berthelot also thanked 
individually those who had given facilities for the meeting. In turning 
to more general subjects, he recalled the famous scientitie names, such as 
Fourier. Becquerel and Faraday, which, apart from anv entente cordiale, 
bound the two countries together. Although France was a republic, 
they at times had scientific dvnasties, such as the Becquerels, which had 
existed for three generations. He related an amusing incident of the 
visit of one of the Becquerels to Faraday at the time when the latter 
was examining the magnetic qualities of bodies by means of a large 
electromagnet. In order to be undisturbed they went to the laboratory 
on Sunday, and Becquerel was mystified by a small parcel which Faraday 
carried wrapped up in newspaper. In due time this was opened, and 
proved to be a becfsteak for experimental purposes. The result of this 
visit was the large electromagnet constructed by Becquerel. On the 
present occasion they had been unable to produce the electromagnet, 
but they had at least provided the beefsteak. 

Mr. DUDDELL, in responding. expressed our thanks at the very kind 
hospitality extended to us. Mr. Grosselin had paid us a great com- 
pliment in giving us this invitation, for France was the home of much 
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work of the first order. One great advantage of such mectings was the 
opportunity they offered of forming new friendships which did much to 
cement the entente cordiale. The ladies had done a great deal to ensure 
the success of the meeting, and it was interesting to note that even 
Faraday was not above receiving such assistance, If one examined 
Faraday's celebrated electromagnet it became evident that the wire 
was insulated by means of silk ribbon which was hand sewn, and the 


sewing of some miles of wire must have been an arduous task for some 
lady or ladies of that day. 


The dinner was followed by an excellent entertainment by 
artistes from the Opera and the Comédie Francaise. There 
was also an interesting phonograph demonstration by Mr. 
Gaumont. In Mr. Gaumonts system a phonograph and 
cinematograph are run synchronously. "This part of the per- 
formance opened with a short discourse in English. by Prof. 
Guillaume (of nickel steel fame), and we had the advantage 
of comparing Prof. Guillaume on the screen with Prof. Guil- 
laume himself as he mingled with the audience. The most 
striking item, however, was the crowing of a cock. He was a 
fine bird, and carried out his performance with a dehberation 
and. precision that was remarkable, and which earned hearty 
applause. The synchronism was certainly perfect. 


Thursday, May 22nd. 

To-day the chair was again taken by Mr. Berthelot, when 
the meeting proceeded to consider certain problems in the 
transmission of electric power. Mr. J. S. Highfield, in giving 
an abstract of his Paper on “ The Transmission of Electrical 
Energy by Continuous Current on the Series System” (of 
which we shall give an abstract next week), mentioned that 
the quality of the earth might be very sensitive to the depth 
at which it was made. As an instance, he had found that an 
earth at a depth of 6 ft. on rock gave a faint buzz on the tele- 
phone with 20 amperes ; with 50 amperes the noise was bad, 
and with 100 amperes the telephone was unworkable. By 


cutting into the rock and having the earth at a depth of 8 ft. 
the trouble ceased. 


DISCUSSION ON LONG-DISTANCE TRANSMISSION. 

Mr. R. Tuery, in opening the discussion, thanked Mr. Highfield for 
what he described as his too flattering Paper. He was of the opinion 
that altemating current was the best for distribution on account of the 
ease of transformation, but continuous current was the best for long 
distances owing to the lower cost of the line ; also the line was simplitied, 
which was important, because lines were subject to all kinds of unforeseen 
accidents. Continuous current permitted the solution of certain pro- 
blems which could not be solved otherwise, such as transmission across 
arms of the sea. Also the testing of the cables was much simplified ; for 
example, Mr. Hightield used an electrostatic machine for this purpose. 
There was also some simplification in the station itself. At present the 
voltage per machine was limited to 5,000, but the output per machine 
depended upon the importance of the scheme and the current that could 
be used. He had just been considering a scheme which involved the 
use of 5,000 kw. machines. 

Mr. ‘Tutry, in reply to à question, stated that the underground cables 
in the Moutiers- Lyons transmission had been at work for seven years 
without giving trouble. Electrolysis on unearthed systems was prac- 
tically impossible. 

Mr. BorssoNas (Société Générale de Force et Lumiére à Lyon) men- 
tioned that they had nine sub.stations at Lyons, three of which were 
Supplied on the Thury system and six by three-phase current at 45,000 
volts. Further, the supply was received from both hydraulic and 
steam stations; yet no trouble had been experienced in running these 
Bub-stations in parallel. 

Mr. J. S. HIGHFIELD, in reply. stated that he had used an earth return 
continuously for four months, and that there had been no trouble with the 
track signalling on this account on the Great Western Railway. 

Mr. ‘THuRY mentioned, further, that he had used an earth return. 
Electrolysis, of course, occurred at the earth plates, but they became 
covered with oxide and were thus protected. Unlike currents in electric 
traction. a current of 100 amperes meant a great deal of power fora small. 
amount of electrolysis, if it did occur; nevertheless, electrolysis was to 
be feared. Naturally a favourable position for earthing should be 
selected. | 

Mr. J. F. C. SNELL congratulated Mr. Highfield on giving a very fair 
comparison between the direct current and three-phase systems. The 
former was certainly applicable to special cases, long distances and 
variable speed. Although trouble with cables might be avoided thereby, 
the increased number of generators introduced complication in the 
station. He had considered the system in discussing the question of 
transmission of power from the coal fields to London, a distance of 100 
miles. He found that the cost of the line was £10 per kilowatt, or a 
capital charge of 15s. per kilowatt-vear. With a 30 per cent. load factor, 
or 2,628 units per kilowatt, this meant 0*07d. per kilowatt-hour. ‘The only 
object was a saving in coal, which might amount to 7s. pet ton, and this 
had to be balanced against the cost of the line. He would like to know 
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if Mr. Highfield would have adopted the system if he had had the same 
facilities as were permitted on the Continent for overhead construction. 

Mr. KENELM EDGCUMBE asked whether, in the case of working lines 
in parallel, it was possible to have an automatic device to cut out a line 
when a fault developed. It ought to be possible to devise one, but Mr. 
Thury seemed rather to avoid all such devices. 

Mr. ‘THUrY replied that there was no difficulty in so doing, but it 
must not be possible to cut out all the lines at one time. 

Mr. F.C. RAPHAEL asked what happened when a fault to earth occurred 
ona single line as happened with underground cables, secing that the 
station would continue to supplv constant current to the line no matter 
how much was leaking at the fault. 


Mr. THURY replied that only two such cases had been experienced, but 
it had not been found ditlicult to dea] with them. 

Mr. Roger T. SMrTH remarked that the Thury system appeared to 
him to be distinctly applicable to the transmission of power along rail. 
ways, because the strip of land on either side of the railway belonging 
to the company was generally too narrow to admit of carrving a three- 
phase line. The series direct-current line would, of course, feed sub- 
stations at intervals for converting to whatever form of distribution 
might be desired. Such a method had the advantage that there was no 
fear of interference with telephones, even when earthed. Mr. Highfield’s 
line had not in any way affected the electric track signalling, which was 
worked at 2 volts, on the Great Western Railway. 

Mr. B. M. JENKIN considered that the Thury system had a great ad- 
vantage in having only one size of cable, thus rendering extensions very 
casy, Also, with a given size of cable, more power could be transmitted 
on this system than on any other, With three-phase transmission it was 
often difficult to get the power away from the station, especially in 
traction stations, owing to the mass of cables. Moreover, switchgear was 
becoming increasingly difficult owing to the heavy currents that might 
have to be interrupted. On that account he preferred to connect the 
alternator direct to the sub-station without intermediate switchgear, 
and to build the machine so that the voltage drop was large in the event 
of short-circuit. With the Thury system it was not so necessary to 
scrap plant when extending as in three-phase working, because the 
original value of the transmission current was maintained, 

Mr.J. DELON (Société Francaise de Cables Electriques of Lyons) remarked 
thatin comparing the cableson the different systems it should be remem- 
bered that three-phase underground cables were now working at 45.000 
volts at Chalon-sur-Saone. Cables at these high pressures should be com- 
pared with those working at 150,000 volts on the continuous-current 


system when comparing systems. 

Mr. MavnicE LEBLANC then read his Paper on “ Three- 
phase Current.” This was not printed before it was read, and 
was of such a nature that we prefer to wait until the Paper 
reaches us in its complete form before we deal with it. There 
was no discussion. : 

During the morning members also had the opportunity of 
visiting Mr. Eiffe's aerodvnamical laboratory. The equip- 
ment includes an experimental air chamber through which air 
is drawn by a large electric fan, absorbing 60 m.p. Velocities 
up to 100 km. per hour are thus obtained, the air currents being 


| used for experiments on model air craft. 


In the afternoon Mr. Eiffel held a reception at the highest 
platform of the Eiffel Tower, and members had an oppor- 
tunity of going right up to the flagstaff. The top of the Tower 
is equipped with apparatus for registering the wind velocity 
and the rainfall. 

Nothing of radio-telegraphic interest is to be seen at the top 
the Tower beyond the suspension of the aerial; but near the 
foot the Government radio station has been established, and 
was open for inspection by members daily. It is of a very 


interesting character. 
THE RADIO TELEGRAPH STATION AT THE EIFFEL TOWER. 


In order that the Champ de Mars, on which the Eiffel Tower 
stands, should not be disfigured the equipment of the radio- 


telegraph station is housed in an underground building. Thus 


nothing but the antenna gives an indication of such a station ; 
at the same time, the accommodation appears to have been 
in no way stinted. 

The station is of particular interest, as it is now the chief 
distributer of Paris (and therefore Greenwich) time. It 1s & 
Government station, and is thus also used for testing equip- 
ments for the Army and Navy. 

The method at present employed is what is known as the 
rare “park” system. In this method, resonance is employed 
in the alternator circuit such that the spark only passes when 
the pressure through resonance is sufficiently high. The more 
usual spark methods provide a spark which passes at every 
maximum of the alternator pressure wave—that is, twice m 
each complete wave, so that the Spark frequency is double 
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that of the alternator. In the rare-spark method the spark- 
gap is set too wide for a discharge to take place when the 
pressure due simply to the alternator and its transformer 
reaches its maximum value in each half alternation. The 
necessary pressure is then obtained by tuning the alternator 
circuit, For this purpose both inductance and capacity must 
be present, and the circuit must be tuned to such a frequency 


ting circuit, including the capacity K and the inductance L, in 
the aerial circuit. 

In Fig. 6 the primary inductances and rheostats are clearly 
seen. To the left of the door of the spark chamber are the 
inductances. There are two of these in series, the one on the 
left being continuously variable by means of an iron core, and 
that on the right being variable by steps. The amount of 


ile yo that the pressure can build up conveniently. Thus the | inductance in circuit is about 0-005 henry, and is adjusted so 
sparking pressure is not reached at the first maximum in the | that the pressure rises to about five times that of the supply. 
wave after closing the primary circuit, but in the present | 

apes instance at the third. If K is the capacity of the secondary, 
TES L the inductance of the primary, m the transformation ratio 


"P eR Pan; 
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' Re=resistance, S— relay switch, L; —pr.mary inductance, L,=inductance in aerial 
circuit, K —capacity, G=spark gap. 


ele . Fig. 5.—DiAGRAM OF CONNECTIONS AT THE EIFFEL TOWER STATION. Fig. 7, — AERIAL INDUCTANCE AND CAPACITY. 


and p=2z7n, then the condition of resonance is à?p?LK —1. The On the right of this illustration are seen the rheostats. There 
| primary frequency in the large installation, is 42, varying up | are two of these (one being a spare) in cylindrical cases, the 
p to, say, 46, thus giving a spark frequency of 28-30. resistance being in oil which is water-cooled. They are built 
Through the kindness of Commandant Ferrié, and under the | to carry currents from 40 to 400 amperes. A third rheostat 
guidance of Mr. V. Bouchardon, we were able to visit the | is used for verying the energy used in transmission, the amount 
Station, and thus to obtain the following interesting par- | of resistance in circuit for normal working being about 0- t ohm. 
p ticulars. Dealing first with the main equipment of 60 kw. Fig. 7 shows clearly the Oudin resonator which forms the 
AES (which may rise to 80 kw.), Fig. 5 shows the main connections. | aerial inductance. It consists of about 4} turns of copper 
Current is taken from the public mains at 220 volts and 42 | tube, approximately 4 in. in diameter. The whole of this is in 


periods. After passing through the switchboard it is taken to the aerial circuit and 14 turns are in the oscillating circuit. 
Thus direct coupling is used, and there is. 


Me — l no ready means of varying this coupling, 
AE Ds ai though the position of the clamps can be 
changed if necessary. There is no other in- 
ductance in the aerial, which works at its. 
natural wave-length of 2,150 metres. There 
eae has been some alteration since the photo- 
| een | | pe . "il graph reproduced in Fig. 7 was taken, and 
— Em | " GEN thus the spark-gap, which is just below the 
- resonator,is not apparent. One ofthe spark 
electrodes consists of a vertical copper plate, 
the other being a horizontal brass tube about 
8 in. in diameter, at right angles to the plate. 
The gap between the two is 26 mm.-and is 
capable of adjustment. The disc is eccen- 
tric with regard to the tube, so that it can 
be moved round when desired, thus exposing 
a fresh surface to the spark. The tube is 
connected, by means of indiarubber tubing, 
to a fan driven by a 2 H.P. motor, so that. 
a blast of air is sent through the spark-gap 
when in operation, thus favouring the rapid 
the primary of the transformer T in series with which is the , extinction of the spark as the pressure falls. This is also facili- 
tuning inductance L and the resistance R. The value of this ; tated by the fact that the pressure falls very rapidly in the 
resistance R is such that when it is in circuit the pressure given | rare spark method as soon as the spark takes place., 
E by the secondary of the transformer is insufficient to cause | At either side of the resonator is seen the capacity in the 
e a spark, and the method of signalling consists in short-circuiting | oscillating circuit. This capacity amounts to 0-7 mfd. It is 
= this resistance whenever a spark is desired, the alternator | divided into two equal groups which are connected in series, 
p circuit being thereby rendered resonant. The secondary of | and it consists of 8,896 Moscicki tubes, each tube being made 
the transformer is taken to the spark-gap G and to the resona- | to withstand 50,000 volts. On the left of Fig..7 is seen 
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Fic. 6.—View or PRIMARY [NDUCTANCES AND RHEOSTATS. 
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the transformer. It is of the ordinary oil-filled type, not made 
with large magnetic leakage, the necessary inductance being 
supplied as already described. 

Fig. 8 shows the switchboard and some of the transmitting 
apparatus. Transmission is effected by relays which short- 


circuit the rheostats as already described. Various types of: 


relays have been used, but in ordinary work a horizontal electro- 
magnet with spring-controlled core is found suitable. When 
the core is sucked in, the circuit is made by eight carbon 


The steel so used has a certain harmful effect, the damping 
being 1-15 times that of the old aerial. The aerial insulators 
consist of rubbered belts passing over porcelain pulleys, as 
seen in Fig. 9. At the top of the aerial two of these insulators 
are used in series for each cable. The earth consists of a large 
number of zinc plates buried under the foundations and having 
a total surfacerof 600 sq. metres. 
In addition to the main installation there is à small one of 
10 kw. on the rare-gpark system, and also one of 22 kw. giving 
musical sparks. This last is provided with 
a Bethénod alternator giving a frequency of 
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Fig. 8.— VIEW oF TRANSMITTING APPARATUS. 


contacts in parallel. Various types of receiving apparatus are 
used, but do not call for special mention. 

Win Fig. 9 is seen the connection to the aerial. The latter 
coasists of six wires, arranged fan wise and are taken from 
the top of the tower. Th’s, for esthetic reasons, gives a more 
limited aerial than might otherwise have been constructed. 


Fio. 9.— ENTRY OF AERIAL. 


The tower itself absorbs a certain amount of energy, and this 
.effect was at first reduced by special means, but these have now 
been abandoned. Telephonic bronze cables were originally 
used for the aerial, but their mechanical properties suffered 
from fatigue, and they were replaced by galvanised steel cables. 


600 per second. Otherwise there is no great 
difference to be noted. There is also a small 
aerial, consisting of two wires, to the second 
platform of the Eiffel Tower, giving a wave- 
length of 500 metres, for experimental pur- 
poses. The power station will shortly be 
increased by the installation of an alternator 
of 150 kw. having a frequency of 1,000, 
which on the rare-spark principle will give 
a spark frequency of about 600, and conse- 
quently a musical note. 


the station is the arrangement for giving 
the daily time signals. These are given direct 
from the observatory, the relay being con- 
nected to the observatory for this purpose, 
and being thus actuated directly by the 
special observatory clock. This relay in 
turn brings into action a second relay, 
which short-circuits the rheostat, thus giving 
the necessarv signals. The difficulty in a 
relay of this kind is that it deals with con- 
siderable currents, and that the time taken for 
its operation must be quite definite if the sig- 
nals are to have any serious value. Com- 
mandant Ferrié, therefore, developed a relay 
which is shown diagrammatically in Fig. 10. 
It consists essentially of a vessel, V, con- 
taining mercury, M, and a rotating electrode, R, which is above 
the surface of the mercury. The terminals of the rheostat 
are connected respectively to the vessel and to the electrode. 
The vessel contains, further, a small mercury pump, of which 
the"piston is indicated at p. When the piston is drawn up it 
draws mercury in through the valve v into the pump, and when 
it 1s forced down it drives mercury out through the jet J against 
the rotating electrode. When this happens thefrheostat 16 
short-circuited and the spark passes. The piston p is actuated 


Rheostat 


Fig. 10.—Di4AGRAM or RELAY FOR GIVING TIME SIGNALS. 


V= Vessel containing mercury M, 


p= Piston. 
R= Rotating electrode, t= Valve, 
P= Plunger in Electromagnet B. J — Jet. 


by the plunger P forming the core of an electromagnet E. 
Normally the plunger is kept up by a spring, and 1s pulled 
down when the electromagnet is energised by the relay con- 
nected to the observatory. In order to suppress sparking on 
the rotating electrode the vessel is filled with coal gas. lt! 


One of the most interesting features of © 
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found that the relay is quite definite, with a lag of 0-2 second 
between the closing of the circuit at the observatory and the 


passing of the spark at the aerial circuit. 


Another alternative attraction was a visit to the electrical 
installations of the Nord-Sud and the Compagnie des Omnibus. 

In the afternoon a party of about 70 met at the Concord 
station of the Nord-Sud railway, whence they proceeded by 
train and motor 'bus to the central repair depot of the Com- 
pagnie Générale des Omnibus de Paris, which is situated in the 
north of Paris, and covers an area of approximately 


96,000 sq. metres. Two thousand employés and workmen’ 


are occupied in these works. An overhead line connects this 
depot to line No. 10 “ Porte de Clignancourt-Bastille." This 
depot contains, besides general stores, several departments, 
including a fitting shop, tramway overhauling and repair shop, 
car repair and paint shop, motor bus general overhauling and 
repair shop. Electrical energy is supplied on a three-phase 
system at 190 volts and a frequency of 25. The total power 
used is 300 kw., supply meters registering the power used 
in each department. A battery of boilers is used for heating 
the shops and supplying the steam needed in each department. 
A system of rail tracks, underground cables and drains 
completes the installation. 

The shops are well equipped with modern apparatus, and not 
only is the actual building, equipment and painting of the cars 
and 'buses effected here, but all the necessary maintenance 
repairs are carried out. Referring more particularly to the 
electrical shops, these include the overhauling shop, where the 
cars are completely dismantled by means of two 12 ton electric 
cranes. A traverser is uscd to carry over the cars from the 
testing track to the respective pits. All the repairs are done 
on the premises except those on parts which have to be sent to 
the mechanical department. Pneumatic and electrical port- 
able tools are used for these repairs. The electrical shop is 
fitted with all the material required for the maintenance of 
electric motors (winding lathes, wrapping lathes, vacuum 
stoves), material for repairs to the ploughs, to the speed regu- 
lators, to small electrical tools and to compressed air brakes ; 
it also includes a testing device for traction motors, for exciting 
coils and circuit-breakers. The party subsequently visited 
the Metro repairing shops at Gambetta, a 40 minutes’ run from 
the omnibus works. After inspecting these works, a special 
train conveyed the party on the Nord-Sud Railway to 
their works at Paris-Versailles. After inspecting the various 
trains they proceeded in their special train to Pasteur to visit 
the sub-station. This sub-station contains four motor- 
generator groups, each group being made up of two 750 kw. 
machines, coupled together and running at 375 revs. per min. 
The scheme is a three-wire system with 1,200 volts across 
outers. The front locomotive is connected across one side, 


whilst the rear locomotive is across the other, thus giving | 


almost perfect balance. 
Friday, May 23rd. 


At the meeting this morning the chair was taken by Mr. 


Duddell, and the discussion on electric traction was resumed. 
RESUMED DISCUSSION ON ELECTRIC TRACTION. 

_ Ar. M. Larovr thought that all those who had contributed to the re. 
Introduction of the commutator in alternating-current motors had a 
right to congratulate themselves upon the results obtained. ‘These 
motors were generally of the repulsion type, either compensated repul- 
ston or plain repulsion. The discovery of the fact that a revolving field 
Was produced at synchronism in repulsion motors built with polar projec- 
tions had a considerable bearing on that development. When Mr. 
lamme proposed the plain series motor this tvpe entered at once into 
Competition with the repulsion type. The repulsion type involved syn- 
chronixm, and motors with few poles were therefore required for a low 
frequency. The result was the production of motors that were specially 
Cumbersome for traction, which accounted for the inferiority of this type 
as against the series motor, which finally become established as soon as 
the frequeney dropped to 15 ev cles, The choice, therefore, lay between 
different types of series motors, on which subject there were at present 
two schools—namely, the Westinghouse, which was content to use 
resistance leads placed in the bottom of the armature slots, and another 
school, which was represented by all European builders, and according to 
which a lagging commutating field was used. As the production of that 
field did not present any special complication, it seemed that it would 


become more and more general. It might be combined with resistance 
leads. The main difficulty with these traction motors was the wear and 
tear of the brushes, and much care should be taken to reduce this to a 
minimum. Many pessimistic rumours had been circulated in regard to 
this trouble, and it had even been said that the wear of single-phase 
motors in this respect was 1,000 times greater than in continuous-current 
motors! A reassuring statement could be made in regard to this. First 
of all, however, it should be clearly understood that a frequency of 15 to 
16 should be adopted for railway work. He had shown a few vears ago, 
that the rubbing surface in commutator motors was directly propor- 
tional to the frequency, which fact was alone sufficient to decide the 
choice of a low frequency, as the maintenance cost of the commutator 
and its volume were necessarily proportional to the rubbing surface. 
Taking a frequency of 15, a layving commutating field, a peripheral 
speed of the commutator of about 20 metres per second at full load, and 
commutator bars of 5mm., it was then possible to build motors corre- 
sponding to a tension of 350 to 400 volts. The maintenance cost of the 
commutator of such a motor certainly would not exceed that of à very 
good continuous-current motor for 300 volts. He felt it necessary to 
make this statement to stop once for all the rumours that were abroad to 
the contrary. 

It was quite clear that single-phase traction was particularly suitable 
where starting was not frequent, and in which the starting acceleration 
did not require to be very high. As to the objection raised in regard to 
the weight of single-phase locomotives it should not be forgotten that 
there was a gain in the elimination of sub-stations, In comparing the 
system with three-phase it should be remembered that engineers had 
desired the single overhead conductor, and it could not be denied that 
this result had been secured with single-phase motors of perfect operation 
If there had been any misconceptions they were due largley to the faci 
that the builders of the best regulating devices did not make the best 
motors, and vice versa. Since it was possible to build single-phase rolling 
stock capable of good working, and with high efficiency between the 
generating station and the wheels, it was now only a question of the cost 
of the installation, and that would decide the matter. The building of 
generators for 15 cevcles might offer some difliculties with steam turbines, 
and in that connection induction generators or commutator generators 
should be taken into account. 

The advantage of having a single overhead wire was so considerable 
that even if commutator motors were not adopted the conversion on the 
locomotive of the single-phase into continuous current should be taken 
into consideration. For this purpose use could be made of an ordinary 
single-phase rotary converter with short- circuits fitted on its field winding, 
or à motor-generator set might be used. In the latter case it would be 
very well to utilise for the motor of the set à compensated repulsion motor 
with shunt characteristics working steadily in the neighbourhood of 
synchronism. Such a motor, which was started by merely closing a 
switch, had a verv large overload capacity. which latter property was of 
prime importance in reducing the weight of the set. The commutator 
of such a motor would, of course, be comparatively small; it would be an 
exciting commutator acting as the exciter of a synchronous machine. 
The Ateliers de Jeumont had built 200 n,r. compensated repulsion motors 
a evcles, which gave full satisfaction. The stator of this motor might 
be fed directly by the high-tension current. There was some idea of 
converting the single-phase current by means of a mercury rectifier, and 
it might be that engineers are unjustly prejudiced against laboratory 
apparatus. Indeed, the results attained by the mercury rectifier were 
remarkable. In the laboratory of the General Electric Co. they were able 
to rectify 1,000 kw. for seven days continuously, Still, the question of 
short-circuits between the electrodes was not quite solved vet. Of 
course, when rectification from single-phase into continuous current was 
entertained a higher frequency (from 40 to 50 cycles) would be preferable, 
A very important question in the single-phase current systems was pos- 
sible interference with telegraphic and telephonic lines. Telephonie 
lines were particularly sensitive to harmonics, and therefore it was ad- 
visable to call public aitention to commutator generators which could 
give rise to à pure sinusoidal wave. (See van Cauwenberghe's. experi- 
ments at the Jeumont Works. published in“ Elektrotechnik und Maschi- 
It would be possible to reproduce Mr. Thury’s series system 
with single-phase current. That was in reality his (the speaker's) obiect 
when he invented the compensated repulsion motor in 1902. We could 
have the same regulation bv shifting the brushes of the motors, and in 
addition perfect commutation. One disadvantage would be that the 
maximum tension on the line would be 1:4 times the effective tension - 
but one advantage would be the possibility of using stationary trans- 
formers. If we supposed that the wave had no harmonies, we should 
have no special trouble, so that a power transmission from the Rhone to 
Paris at 15 evcles with single-phase current with a view to electrifving 
the Ouest Etat Railway would have been, in his opinion, a technical 
possibility. 

Mr. L. GRATZMULLER considered that the single-phase system would 
hold its own. One objection to the system was the greater weight of the 
motors as compared with those for continuous current, but this extra 
weight could be cut down to an excess of only 15 per cent. Another 
difficulty was that of commutation at starting. A compensation winding 


produced good commutation under ordinary running conditions, but at 
It was thus desirable to have resis- 
There was not room, 


nenbau.") 


starting compensation was absent, 
tance between the commutator and the windings. 
however, to have resistance in the end connections, and if it was placed in 
the slots the size of the rotor must be increased. He, therefore, preferred 
to recess the bottom of the slot, thus giving a futher narrow slot, in which 
the resistance could be placed. By so doing the magnetic circuit was not 
interfered with, and therefore the size of the rotor was not increa-ed. 
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Further, there could be no question of bad or loose connections in running. 
It was said to be difficult to obtain regenerative braking, but this was not 
so. In its efficiency the braking was not quite so good as in three-phase, 
but this was not important. As to the effect on the motors, it was only 
necessary for them to generate, say, half the power they gave'as motors, 
so that the load was not serious. The best result was obtained with 
separate excitation, Another solution of the problem was to make the 
motor with a shunt characteristic and two sets of brushes. As to total 
weight, this did not cause a difficulty. With three-phase and 3,000 volts 
one had motor equipments at 30 kg. per horse-power, whilst with single- 
phase at 10.000 volts ore had the equipments at 40 kg. per horse- power, 
but the heavier weight carried with it the advantage of the higher pres- 
sure, which must not be forgotten. In three-phase there might also be 
trouble through broken circuits. Single-phase had the advantage of 
greater flexibility in running. 

Mr. G. GrrovsseE mentioned that he had found pressures of 180 volts 
on telephonic lines, and that personal safety was one of the questions 
to be considered. Discharge coils might, of course. be used. If the 
harmonics could be suppressed there need be no question of replacement 
of lines. He preferred to make use of resonance methods where 
harmonics existed. For this purpose he used a receiver with differeatial 
winding, the line being brought to a ei suit with two branches, as shown 
in Fig. 11. One circuit had a resistance, R. whilst the other had capacity 


LR Receiver 


Fic. 11.— RESONANCE METHOD OF ELIMINATING DISTURBANCES. 


K, inductance L and resistance R'..Ol By adjusting the capaciiv and 
industance so that this part of the circuit was resonant it acted as a 
simple resistance. Thus the alternating current, when it came to this 
put of the circuit, divided up into two equal currents, and the receiver 
was unaffected, whereas the signalling current produced the required 
effect by traversing only one branch and one coil. It should be remem- 
bered that continuous-current transmission was also liable to give 
serious trouble. 

Mr. L. F. ExBRAN (Société Westinghouse) remarked that the application 
of electric traction to railwavs involved two problems— viz., electric 
transmission and the utilisation. of the energy upon the locomotive. 
Consequently it was not sufficient in comparing systems merely to make 
a comparison of rolling stock. From this point of view Mr. Parodi's 
Paper was open to some criticism, His classification dil not seem to 
include secondary lines, which ditfered wholly from suburban lines and 
also from main lines. In a general scheme it was necessary to provide 
for all classes. Mr. Parodi had given two examples of suburban lines, 
the first between Camden and Atlantic City, and the second the Boston 
line of the New York, New Haven & Hartford Railway. These two lines, 
however, presented important ditlerences which became apparent when 
the items were examined. The New York, New Haven & Hartford pro- 
jected installation. was more powerful (40 kw. per kilometre) than that 
of Atlantie City. (20 kw. per kilometre); the overhead line was very 
expensive, whilst the third rail of the latter was remarkably cheap; the 
overhead line had to carry much more energy than the third rail, and 
there were other similar differences, 1t might be said that the installa- 
tion of the Atlantic City line as a single-phase line would have been about 
the same as the cost for continuous current. With regard to the con- 
clusions reached by Mr. Parodi, it was probable that the cost of main- 
tainance was higher for single-phase than for continuous current. More- 
over, single phase was comparatively new, and continuous current had 
made great progress in recent vears from the point of view of main- 
tenance. With regard to efficiency of transformation, this might be 
hich where the tratie was dense, but undoubtedly there were many lines 
on which the sub-station efħcieney would be so low as to render the 
continuous-current system impossible. For example, the Rochester line 
would give a very low efficiency with continuous current. The com- 
parison between the running costs of the New York, New Haven & Hart- 
ford Railway and the New York Central took no account of certain items 
which were essentia! for a fair comparison. For example, the single- 
phase locomotives of 1907 to 1811 of the New York, New Haven & Hart- 
ford Railway were mechanically defective. ‘Phese locomotives provided 
the service for both main lines and suburban lines. On the other hand, 
the locomotives of the New York Central only served main lines. The 
locomotives of the New York Central were provided with both continuous 
and alternating control, causing heavy cost. The figures obtained from 
the old locomotives of the New York, New Haven & Hartford Railway 
should be accepted with caution. It would have been interesting to 
have had results obtained with the new locomotives of 1,350 H.P. on this 
line; these had been built as a result of experience with the older loco- 
motives. The second point taken up was a comparison of weights, but 
here again the comparison was vitiated by the old locomotives, It 
should also be remembered that the mechanical parts of the American 
locomotives were very heavy. Single-phase motors had the peculiarity 
of showing a higher continuous power than that of direct-current motors 
of the same one-hour rating. The objection raised by Mr. Parodi to 
the use of motor cars was based exclusively upon the use of such cars by 
the New York, New Haven & Hartford Railway. Single-phase motor 
cars were certainly heavier than those for continuous current, but it 


could not be admitted that this excess of weight did not permit a satis. 
factory suburban service. 


Mr. W. SriNao (engineer-in-chief of the Post. Office) mentioned that 
the trouble with telegraph aad telephone lines in England was not yet 
acute, but interference was liable to occur on high-speed telegraph cir- 
cults. With telegraph lines the only cure appeared to be a metallic 
return. This, for example, had been found necessary for the block 
signalling between Dublin and Howth. ‘There had been considerable 
interference in London, which, however. had unintentionally been cured 
by altering to the central battery systert. the resistance being higher, 
They had noticed a few cases of interference from single-phase current 
of 25 periods, but this was mainly due to harmonics. With a power wire 
at 7.000 volts, a pressure of 600 volts had been induced in the telegraph 


circuit. An earth wire between the telegraph and power circuits reduced 
this to 50 volta. 


Mr. A. N. Mazen remarked that the greater weight to be hauled in 
the case of single-phase than with continuous current did not matter so 
much in locomotives ; but in motor cars there was the question of space, 
and the efficiency of the vehicles might be seriously reduced when much 
space was required for the equipment. Continuous current was also 
favoured for heavy and medium traffic; because railways often desired 
to take current locally, and local works generally offered. three-phase 
current at 50 periods ; thus transformation was usually necessary. 


In the afternoon a special train was provided to take us to 
Chantilly. The weather was threatening, but fortunately it 
held up, and full advantage was taken of the opportunity. 
Brakes were provided at the station to drive us through the 
beautiful forest leading to the castle, where we inspected the 
priceless works of art which were presented witlr the castle to 
the French Institute bv the Duke d'Aumale, and to which the 
Institute have frequently made additions. After this inspec- 
tion, tea at the Hotel du Grand Condé was welcome, and there 
was just time for a stroll in the forest before returning to Paris. 


Saturday. May 24th. 
At the meeting this morning the chair was again taken by 
Mr. Duddell. and the proceedings began with a very interesting 
lecture by Mr. G. C'aude on “ Lighting by Means of Vapour 
Tube Lamps.” It is no doubt well known to our readers that 
à great deal of liquid air is now made in Paris, and consequently 
neon appears as a bye-product in considerable quantities, even 


though it is only a rere gas in the atmosphere. Below we give 
a brief account of Mr. Claude's lecture :— 


LIGHTING BY MEANS OF VAPOUR TUBE LAMPS. 
BY G. CLAUDE. 


Neon has the peculiar property that it can be thrown into a state 
of luminescence by the application of much lower voltages than are 
required for other gases; for example, 13 volts as compared with 
1,000 volts for air, Moreover its spectrum in some respects is re- 
markably good. It gives an orange-red light, but unfortunately is 
deficient in the blue end of the spectrum. so that it departs con- 
siderably from the spectrum of daylight. Thus it lacks that part of 
the spectrum which is such a prominent feature of the mercury lamp, 
and the idea naturally arises that the one light may be used to correct 
the other. Unfortunately this cannot be done by simply adding 
neon to a tube containing mercury. If that is attempted the tube 
starts glowing readily owing to the high conductivity of the neon, but 
the light from the neon very soon passes away and the spectrum of 
mercury alone remains. Therefore it is only possible to correct the 
light in this way by running neon and mercury tubes side by side. 
Another difficulty is that neon is very sensitive to impurities, In 
fact, the presence of the smallest quantities of other gases renders & 
tube ineffective, It is therefore insufficient to fill a tube with pure 
neon as impurities are given out by the elecrodes. This difficulty 
has been overcome hy connecting the tub» when first run to & 
vacuum vessel containing charcoal. The current is passed under 
these conditions for several hours, after which the charcoal may be 
removed, the neon being thns purified. Still another difficulty was 
found owing to the volatilisation of the electrodes. This not only 
caused a deposit of metal upon the glass. but the electrodes absorbed 
the neon in the process, thus rendering the tubes unworkable. The 
difficulty, however. was overcome by increasing the surface of the 
electrodes, which are of copper. Tubes are now obtained with à life 
of 1.200 to 1.300 hours. taking 800 volts for a length of 6 metres. The 
potential drop at an electrode is about 150 volts, so that the longer 
the tube the more efficient the result. The current may be varied 
from 0:6 to 1-3 amperes in a 45 mm. tube, but the lower the current 
the redder is the light. The light obtained from a 6-metre tabe 
carrying | ampere is about 900 candles. and the power factor is about 
0-8. Consequently with 800 volts the power is 640 watts. giving 8D 
efficiency of 0-72 watt per candle. If the loss in the transformer 
and the accompanying self-induction is taken into account an effi- 
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ziency of 0-9 watt per spherical candle is obtained. The advantages 
aver the Moore light are that the potential is less, the candle- power 
per metre is greater and the efficiency is higher. The light can be 
corrected by neon tubes containing mercury which, unlike the ordi- 
nary mercury tubes, work with the same current, as the pure neon 
tubes, The efficiency is then about 0-8 and 0-9 watt per candle. 

The lecture was illustrated by tubes in operation and by 
lantern slides, which gave a very good idea of the results that 
can be realised. It was interesting to notice the extent to 
which colours could be judged as the lights were varied and to 
see the way in which the mercury tube containing neon rapidly 
changed to a purely mercury light. A very effective ad- 
vertisement sign was exhibited. The light appeared to be 
more pulsating than we should have anticipated. 

Mr. W. Slingo then read his Paper on “ The Application of 
Mechanical Devices to the Assistance of Manual Operation in 
Telephone Exchanges.” One of the French members gave a 
brief summary of Mr. Slingo’s Paper, with which we shall deal 
in our next issue. Mr. G. H. Nash (Western Electric Co.) re- 
marked that the means proposed by Mr. Slingo appeared to him 
to be very good. It had been stated, however, that if only 10 
to 15 per cent. of the traffic were handled in the way proposed 
an even load could still be maintained. If this were so a very 
material saving could be effected. One objection to auto- 
matic apparatus was the difficulty in dealing with different 
classes of service. He presumed that the next step taken by 
Mr. Slingo would be to abolish the multiple and to go in 


entirely for automatic working. 

Commandant Ferrié then gave his lecture on ** The Applica- 
tion of Wireless Telegraphy to Time Signals.” This was 
experimentally illustrated and was given at such an hour that the 
time signals given by the Eiffel Tower at 10:45 a.m. could be 
heard. In what follows we give an abstract of this lecture. 


APPLICATION OF WIRELESS TELEGRAPHY TO TIME 
SIGNALS. 


BY G. A. FERRIE. 


The use of wireless telegraphy allows many of the inaccuracies 
which exist in present-day methods of time distribution to be 
avoided by entirely doing away with all the intermediaries between 
an observatory and a given clock. It is sufficient to connect an | 
observatory to a radio-telegraphic station in which the apparatus 
Is arranged so as to transmit at given hours wireless signals, the 
emission of which is controlled by the observatory. These signals. 
radiated in all directions with the velocity of light, can be received 
simultaneously on land or sea for considerable distances by all 
observers having clocks to regulate. The type of signals can be | 
chosen, so that the accuracy in the time thus received is of the order of | 
one-hundredth of a second. A knowledge of time to an accuracy of a 
few tenths of a second suffices in the great majority of cases, and in 
particular for navigators. for business purposes and for the general 
public. The method of transmitting the signals is then quite easy. 
At the Paris Observatory and the Eiffel Tower the method now 
adopted is as follows: The true hourly signals are comprised of 
'* dots," or series of sparks, lasting about a quarter of a second, 
which are sent out at fixed hours— viz.. during the day at 10 h. 45 m., 
IU h. 47 m. and 10h. 49 m. ; and during the night at I] h. 45 m., 
llh. 47 m. and 11 h. 49m. Each of these “ dots " is preceded by 
a series of preliminary signals. with the object of calling the attention 
of observers and of allowing them to adjust their receivers. 

The Paris International Conference decided that from July 1, 1913, 
the sending of the signals shall be made in a uniform and entirely 
automatic manner by all the radio-telegraphic stations undertaking 
the service at predetermined times (differing for each station), the 
wave-lengths also being uniform (2.500 metres). The Eitfel Tower. 
which was chosen as the centre of the International time-service, will 
send its signals at 10 a.m. and at midnight. The morning signals 
will be made in the following manner: A series of warning signals, 
Consisting of the sign for letter '* x” (—+ -—). will be sent from 
9h. 57m. to 9h. 57 m. 508, and this is followed by a period of 
silence of five seconds, From 9h. 57 m. 55s. to 9h. 58m. three 
dashes lasting one second each, and separated from one another by 
periods of silence also lasting one second, the end of the last dash 
terminating at 9 h. 58 m. exactly. During the following minute the 
letter ‘‘ n " (— .) is sent tive times, the dash lasting one second and 
the dot a 1 second, the interval between the dot and the dash being 
also one second. Each of these letters is commenced respectively 
at 9h. 58 m. 8s., 9h. 58 m. t8s, 9 h. 58m. 28s, 9 h. 58 m. 38s., 
9h. 58m. 48&; the dotsItherefore commence on the round 10 
seconds—namely, 10 seconds, 20 seconds, 30 seconds, 40 seconds, 
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50 seconds. Three dashes similar to those of the preceding minute 
also terminate the second minute in such a way that the third dash 
terminates at 9h. 59 m. During the third minute the letter ' n ” 
will be repaced by the letter “ g " (— — -). of which the dots, the 
dashes and the intervals shall last the same time as in the case of the 
letter '* n," the'* g " signals beginning at 9h. 59 m. 6s., 9 h. 59 m. 168. 
9 h. 59 m. 26&, 9 h. 59 m. 363.. 9 h.59 m. 468., the dots of these letters 
falling on the round 10 seconds as in the case of the ends. Finally, 
this third minute will finish with three dashes similar to those of the 
preceding minutes, the last dash terminating at IO h. For receiving 
these hourly signals, termed “ ordinary," it is only necessary to have 
the antenna, of dimensions and height varying according to the 
distance from Paris, connected with a radio-telegraphic receiver, 
and to listen to the signals, with the clock or watch to be compared 
in front of the observer. T 

When observations are difficult, wireless telegraphy allows of 
the co-operation of other observatories, better situated as regards 
climatic conditions, in the determination of the stete of the master 
clock at Paris, and in consequence in the accurate setting of the 
clock which sends the signals. Before the ordinary night signals 
the Eiffel Tower sends a series of 180 short ` dots ” regularly speced 
by one second less about 1-50th. In each series the 60th end 120th 
“dot ` ere suppressed in order to facilitate counting by the observers. 
These “dots " ere produced by substituting for the Observatory 
clock sending the signals a small clock of adjustable rete and fur- 
nished with an electric contact which closes et each complete swing. 
This series of dots is received, by means of a radio-telegrophie 
installation, bv the Paris Observatory and by other observatories, 
in each of which an operator, bv means of p suitable arrengement, 
listens to the series of ‘‘ dots ` end also to the beats of the master 
clock or of enother seconds chronometer. The two reguler series 
of dots thus perceived by the Peris Observatory. for exemple, con- 
stitute an acoustic vernier, and during the time thet the 180 radio- 
telegraphic *' dots "' last three coincidences, spaced 50 seconds apart, 
occur between the radio-telegraphic “dots” and the beats of the 
clock. Bv noting the time indicated by the chronometer et the 
moment of coincidence, as well às the number of the radio-telegraphie 
beats at which the coincidence occurs, it is essv to calculate the time 
of the chronometer et the instent of the first best of the radio- 
telegraphic series. If the time (Greenwich mean time) of 2 coinci- 
dence was, for exemple, 23 h. 30 m. 25 s., the number of the stroke 
end coincidence being 42, the time of the first beat must have been 
23 h. 30 m. 25 8.—41 (1—,!,) seconds — 23 h. 29 m. 44s. 82. The 
observers at Algiers, for example. proceeds in the same manner and 
determines, efter allowing for the state of the chronometer and of the 
difference of longitude of Algiers, 23 h. 29 m. 44 s. 13 for the time 
(Greenwich mean time) of the same first beat. These figures are at 
once telegraphed by wire to the Paris Observatory, followed by the 
“observed " when the Algiers Observatory has been able to 
make estronomicel observetions for the determination of the state of 
itsown chronometer. The observetories at Marseilles, Nice. Besan on, 
&c.. do the same. <Asthe Eiffel Tower sends, efter the ordinary night 
signals, figures indicating the time of the first scientific signal preceding 
the latter, each of the other radio-telegraphic time stations will know 
the amount of correction to be applied toits own time, and will thus be 
able to take this correction into account for the next subsequent 
emission of time signals. It is sufficient, by means of astronomical 
observations at exch point, to determine the difference bet ween the 
local time and that of the time-measuring instrument, and, taking 
into account this difference and the rate of working to calculate the 
time of the first beat of a series of signals sent by the station, in the 
same manner as in the cese of scientific time signals. To secure 
greater accuracy in the comparisons, the beats are in general at 
intervals of about 1— ; ¿ath of a second. When the signals are made 
in summer time in hot countries, where natural electric disturbances 
are intense, it is necessary to substitute dashes for radio-telegraphic 
dots, as the former are more easily observable through the dis- 
turbances, especially when musical sparks are used. At the same 
time, it must be pointed out that the accuracy of coincidence, which 
is then in respect of the beginning of the dash, is not as good as in the 
case of dots, especially when the ear only is relied upon. 

It has already been possible by means of wireless telegraphy to 
determine the differences of longitude between Paris and the follow- 
ing places: Brest, Bizerta, Brussels, Algiers, Toulouse and Nice. 
In the delimitation of the Franco-Liberian end Franco-German 
frontiers in the Congo now being carried out use is made of wireless 
telegraphy for the determination of the longitudes. France and the 
United States have already resolved to determine by means of 
wireless telegraphy the difference of longitude between Paris and 
Washington with the greatest accuracy now attainable. In the case 
of long distances, such as that between Paris and Washington, it is 
essential to take into account the time necessary for the transmission 
On the assumption that the velocity isythe same 
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as that of light—namely, 300,000 km. per second—the time required 
for the transmission of the signals from one station to another is 
0-02 sec, which is not a negligible quantity. Special experi- 
ments are under consideration for the direct measurement of this 
time of transmission. Various methods will be employed, and among 
others the following: Short signals will be sent alternately. per 
group of four, two each from the Eiffel Tower and from Arlington, 
with the shortest possible intervals of time ; for instance, 10 seconds 
between two consecutive signals. These four signals will be recorded 
in Paris and in Washington by means of photographic galvanometers 
with à rapid and uniform swing, simultaneously with the vibrations 
of a tuning fork, which will be used to measure the time. It is pro- 
bable that it will thus be possible to determine with accuracy the 
qdooth of a second, and that this will enable the observers to de- 
termine the speed of transmission to two significant figures. This 
may lead to some interesting results in connection with the respective 
eflects of air and water on wave transmission between the old and 


the new continents, since the velocities are functions of the index of 
refraction. 


DISCUSSION. 

Prof. A. TurRpPaAILN called attention to the fact that the poles of the earth 
were subject to a certain movement, and that there were also certain 
“respiration " movements of the earth, which were slight, but could 
scarcely be neglected when fixing distances to the accuracy suggested by 
Commandant Ferrié. When working with coincidences it was not always 
possible to state an exact coincidence (just as in verniers). He therefore 
preferred to have single signals per minute for, sav, three minutes and to 
arrive graphically at the exact fraction of a second that was desired. 
Although he agreed that the Fleming valve, as used in the experiments 
that morning, was one of the most sensitive detectors, he wished to put 
in a plea for the crystal detector, one of which he had brought from 
Poitiers to Paris, and had used without any further adjustment. 

Prof. H. ABRAHAM preferred to use photographic methods of registra- 


tion by which means he had found it possible to determine differences up 
to anèn of a second. 


Commandant FERRIE, in reply, said that the crystal detector was 
excellent for small aerials, but was useless for such an aerial as that of the 


Eiffel Tower, where it would very soon be thrown out of action by 
atmospherics. 


Mr. Duddell, in concluding the meeting. regretted that the 
meetings had now come toan end. The Papers that had been 
contributed would he published as a separate volume and would 
certainly be of great value. He desired to express our thanks 
to Mr. Grosselin, Mr. Joly and many others who had con- 
tributed so much to the success of the meeting. 

At 1:30 we left in 10 motor omnibuses for Versailles, where 
the castle contains much that is of historic interest. Time was 
all too short, or we should have liked à ramble through the 
grounds and the Trianons, which in some ways are even more 
attractive than the castle itself. But our programme was by 
no means at an end ; and there was no time at the Trianon 
Palace for more than a refreshing cup of tea. Here Mr. 
DuppELL expressed our thanks for the great hospitality we 
had enjoyed. and especially thanked the French ladies for all 
they had done to ensure the comfort and pleasure of their 
English sisters. Mr. BERTHELOT, in responding, said that it 
had not only been a congress of English engineers but of lady 
electricians, and that it had given an excellent opportunity, 
which he had much enjoved, of making new friendships. 

We then proceeded to the aviation grounds at Buc, which is 
about 3 miles from Versailles. Stopping first at the works of 
the Blériot Company, we saw a number of monoplanes start for 
our benefit. The weather conditions were perfect and no one 
could fail to be interested in the display that was given. We 
then went a little further to the works of the R.E.P. Company, 
which appears to be largely a military school. The ground 
between the two works is perfect for aviation, and at the latter 
we saw both R. E.P. monoplanes and Farman biplanes in flight, 
which permitted the differences to be seen very clearly. 

The display was so interesting that we were rather late in 
getting back to Versailles, where we had been invited by Mr. 
Mazen to inspect the new rolling stock of the Ouest, State 
Railway. "Time, indeed. was so short that all we could do was 
to enter the train which was promptly despatched to Paris. 
Next week we hope to give some details of this work. 

Thus ended the official visit to Paris. But we cannot ter- 
minate this account of the proceedings without referring to the 
part played by Mr. and Mrs. Bureau. Mr. Bureau, with a 
miniature Union Jack onthe end of his stick or umbrella, was 
constantly and energetically directing operations so that the 


system of traction and its possibilities of develo pment. 
generation, overhead conductors, motors and control are dealt with, 


weak point is the lack of a static transformer; this has been the 


always be the case for traction over very long distances. 
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schedule time was maintained on the excursions, while Mrs. 
Bureau played the part of a French hostess in a characteristic- 
ally charming way. 
Institution owe much to Mr. P. F. Rowell for the excellent wav 
in which everything was organised. 


We are sure, also, that members of the 


HIGH-TENSION CONTINUOUS-CURRENT TRACTION.* 


BY L. GRATZMULLER. 
Summary.—The Paper considers the high-tension continuous-current 
Problems of 


The difficulty of the problem to be solved, the excellence of con- 


tinuous-current apparatus for pressures of 500 volts, and the natural 
feeling in favour of the svstem which had developed so well, and 
possibly other tendencies, suggested the interesting experiment from 


which high-tension continuous-current traction has resulted. Its 


cause of continuous current being set aside. Can this disadvantage 
be compensated by certain advantages ? 


GENERATION OF HiGH-TENSION CONTINUOUS CURRENT. 


There are two very different cases of this problem. When the 
power station is at a considerable distance from the track ; this will 
When the 
power station is in the neighbourhood of the track, the length of the 
latter being such that there is no need to consider the necessity for 
transmitting energy at à very high voltage (i.e. at a pressure higher 
than 1.200 or 2,400 volts.) In the first case three-phase currents are 
the obvious solution, whether the prime movers are hydraulic or 
steam ; and the only question is the choice of frequency. At any 
rate if the amount of power required is small a frequency greater 
than 25 seems preferable in the case of steam turbines, so that the 
weight of the turbo-alternator may be as low as possible ; but if the 
energy is to be transformed into continuous current. à frequency of 
25 is advisable if recourse is to be had to a rotary converter—which 
is, we believe. the general method. The motor-generator has already 
been condemned for traction at 500 to 750 volts : it is too expensive. 
But at 1.200 volts or above it allows a design with a number of poles 
to be utilised, and it can then perhaps be defended. The cascade 
converter has been little adopted ; its main use is to lower the fre- 
quency of the currents induced in the rotor, and it can only compete 
as regards cost if the output of the set is suflicientlv high to enable 
the alternating-current stator winding to be supplied with high- 
tension current. This limits its pressure in the most favourable 
cases to 10,000 or 12.000 volts ; but, on the other hand, its working 
is perfect, its starting and compounding are easy, as I have verified 
myself in constructing the apparatus. It possibly only shows to 
advantage if the frequency chosen is high, that is to say. in France. 
where it is 50 periods. All the above conditions thus considerably 
limit its field of application. Nevertheless, the greater ease with 
which it can work at higher pressures may possibly weigh in its 
favour in certain cases. ‘he reduction in the number of poles of the 
rotor will, in fact, allow the brushes to be set further apart and the 
number of segments per pole to be inereased without resulting in too 
high a peripheral speed for the commutator. 

The rotary converter for a frequency of 25 periods and a pressure 
of 600 volts is to-dav giving every satisfaction, The increase of the 
continuous-current pressure to 1,200 volts is agreed to universelly, 
especially since the use of commutating poles enables the difference 
between the armature “ampere conductors " of the continuous 
current and the armature “ampere conductors ”’ of the alternating 
current to be neutralised in the neighbourhood of the brushes. 

In the second case which we have to consider. the mechanical 
power is transformed directly into continuous-current power. 
the mechanical energy is produced by a hydraulic turbine there is no 
serious difficulty. Up to 1.500 volts a dynamo with a single com- 
niutator will operate satisfactorily. The pressure could be increased 
up to 3,000 volts by installing a machine with two windings and two 
commutators, or by putting two machines in series. When the 
mechanical power is generated by a steam turbine in the neighbour- 
hood of the track it appears to me to be desirable to transformi alter- 
nating current into continuous current by means of a rotary Con- 
verter. Moreover, in this case it is very frequently advantageous 
to choose carefully the most favoureb!e point for feeding the con- 
tinuous current into the conductor, and to transform the alternating 
current to continuous current at this point. We may here mention 
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* Abstract of a Paper discussed in Paris at the Joint Meeting of ps 
Institution of Electrical Engineers and the Société International des 
Electriciens, May 21st to May 24th, 1913. 
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a point which may have great importance in the future, and may 
influence materially the choice of high-tension continuous current 
for traction. More and more interest is likely to be taken in in- 
creasing the speed, and consequently the frequency, of turbo-alter- 
nators. The mercury converter, whatever may be the frequency, 
allows alternating current to be rectified w.th a constant fall of 
pressure. It is being perfected ; apparatus of & capacity up to 
300 kw. already exist, end for high pressures its efficiency is nearly 
unity. Hence electric power in the form of continuous-current 


power may in the future perhaps prove the most economical. 
THE OVERHEAD CONDUCTOR. 


There is no essential difference between the collecting of single- 
phese and continuous current except 2s regerds the amount of 
A pressure of 3,000 volts continuous current promises to 
be the sefe limit for seme tme to come. A current of 500 amperes 
at this pressure supplies 2 power of 1,500 kw. It thus eppeors that 
powerful locomotives cen cnly be utilised where 2 third reil is in- 
stoled, which e'cne will prov.de the necessery surfece end contact 
pressure. Currents up to 150 emperes con be transmitted by means 
of overhead conductors which are more economical at low speeds 
with the tvpe of suspension ordinarily emploved at pressures of 600 
volts, but with double insulation and even more favourably with 
catengrv suspension. Overhead construction is easier to insulate, 
but it is less safe from æ purely mechanic?! point of view than the 
third rail. Attention shou!d be called to the advantage in favour 
of continuous current thet for the same ¿mount of current there is 
a smaller loss on the return circuit ; on the other hand, there is the 
question of electrolysis to be considered. There may also be adduced 
in favour of high-tension continuous current the edvantege that it 
dees not cause disturbances in neighbouring telegroph end telephone 


lines. 


current. 


MOTORS. 

It may reasonably be inferred that with (1) tho seme internal 
diameter, (2) the same length of iron, end (3) the same weignt of 
copper for the windings, it will be possible to obta:n the same torque 
in normal working whether the motor be wound for continuous 
current or be a three-phase induction motor. The difference in 
weight for è given peripheral speed will not be of such a nature s to 
mkethecontinuous-current motor compere favourably withthethree- 
phase motor. The single-phase motor is clearly heavier, but especially 
for low frequencies the difference is not so great as might be expected. 
Tne continuous-current shunt motor, if it hed not the drawback of 
having fragile field windings, would offer the sème conditions for 
mk ng use of the material. In the shunt motor or the three-phase 
motor, ès a result of leakage, the useful flux decreases slightly as the 
load increases. It is clear then that the torque on overload will 
inerease less quickly than the current in the rotor. In the series 
motor the rotor flux increases with the current, and the torque will 
then increase more rap:dly than the current. Another advantage 
is that the losses diminish rapidly with the load in the series motor. 
The commutation is very good, because (1) the air-gcp ean be in- 
ereased so as to reduce the cross flux due to the ampere-turns of the 
armature action, and (2) the self-induction of the coils undergoing 
commutation decreases automatically with the losd owing to the 
saturation of the teeth in the pèth of the field flux. The series 
motor is always absolutely perfect at starting. end it should remain 


perfect at full speed. 
THEORETICAL DESIGN OF 4 MOTOR. 


We start with a certain number of date drawn either from expe- 
rence or from previous calculations, and these data are an engineers’ 
stock-in-trade, We are given the tension V between the terminals 
of the motor; the angular velocity is determined most frequently 
bv the gear; the mean induction in the air-gap ; the peripheral 
speed for normal output ; the ampere-wires per centimetre ; the 
ratio y of the polar arc to the polar step, i.e., the ratio of the angles 


subtended at the centre, or i 2p being the number of poles ; and 
lastly, the approximate efficiency. The motor is then designed 
approximately. Knowing the efficiency and the pressure at once 
allows the current supplied by the motor to be ascertained ; the 
peripheral speed and the angular velocity give the diameter ; the 
choice of winding determines the current per section of the armature, 
or per conductor ; the number of ampere-wires determines the num- 
ber of conductors per centimetre, whence we obtain the dux 4 by the 
well-known formula for the E.M.F. of a continuous-current dynamo ; 
the ratio + gives the breadth of the pole at the circumference, and we 
immediately deduce from it the length of the armature, and by the 
Hopkinson coefficient the size of the field poles. This method of 
calculation is correct, whatever the pressure of the motors. We 
must remember, however, that it is useless to attempt to make high- 


tension continuous-current traction practicable at a pressure ex- 
ceeding 750 volts unless the commutation is perfect. The ares 
between the brushes will soon cause damage. To avoid this, when 
designing 600-volt motors we diminish the ampere-wires per centi- 
metre of the armature which will be necessary on account of the 
increase of the insulation, and increase the number of slots. We also 
diminish the ratio of the polar arc to the polar step so as to have & 
large neutr2l zone under the auxiliary pole. We also increase the 
pressure of the brushes on the commutator so as to'guard against 
the current being broken'due to the jumping of the brushes. The insu- 
lation should naturally be increased, and mica should be largely used. 
There is no special technical difficulty, and it seems to me that the 
pressure of 1,200 volts per motor should be easily reached when 
multiple units are employed, and 1,500 volts when the motor is 
ploced inside a locomotive. Unfortunately, at low powers it would 
often require two turns per section ; series winding would naturally 
be used. <A locomotive of 2,000 H.P. at 3.000 volts could thus be 
constructed with two motors in series or motors having two com- 


mutators. The current required will then be approximately 500 


amperes. 
WEIGHT OF THE MOTORS. 

Nowadavs the capacity of a motor is limited rather by heating 
than bv difficulties of commutation, and commutation, if it were 
necessarv, could be still further improved by distributed compen- 
sating windings. Further, increase in the speed of rotation increases 
in proportion to the power available for the same current in the 
windings, since the torque remains constant. The losses in the iron 
increase, however. "Ihe use of aluminium seems very suitable for 
the rotors. The increase of electrical resistance can be largely com- 
penssted by the increase in the peripheral speed for the same centri- 
fugl force. The improvement in the cutting of gears has been very 
great. and their wear is much less owing to the improvement of the 
surfeces in contact and of the materials used. notwithstanding very 
high periphere! speeds ; and we need not be afraid of using reduction 
gear, which à few vears ago could not have been thought of. I may 
instence the citroen gear for the electric locomotives at Lótschberg. 
Their working is so perfect that the noise of the brushes on the com- 
mutator is alone audible. Since the capacity is limited by the heat- 
ing, it is importent to cool the motors by ventilation as has been done 
for dvnemos driven by steam turbines. The increase of periphera! 
speeds on the one hand, and of ventilation on the other, will allow 
the weight of the motors to be reduced very appreciablv, viz., by 
about 50 per cent. 

Enclosed motors are recommended for muddy or dusty tracks, as, 
for exemp!e, for certain tramways. Motors are actua!ly made in 
which the circulation of the air is almost zero. But the heat arising 
from losses in the rotor can only be dissipated by radiation, con- 
duction, or convection. The most important method of cooling is 
by convection. It is therefore necessary to have strong circulating 
currents of air. In addition the heat produced in the copper of the 
rotor windings is surrounded by a heat insulator, as electrical insu- 
lators zre also heat insulators. But the commutator is of bare copper, 
end through the soldered parts the heat generated in the windings 
flows to wards it. To cool the commutator it may with advantage 
be provided with vanes. The cost of this is nearly negligible ; and 
the reduction of the contact surface, if any, will be more than com- 
penseted by the improved cooling obtained, which, on the other hand, 
has an appreciable effect on the commutation. It is essential to 
ineresse the circulation of the air inside the rotor and between the 
leminations by means of the spider of the commutator, so as to carry 
awrv the heat produced in the carcase. A small fan placed at the 
end of the machine will easily produce this result. The introduction 
of a number of small passages must be avoided, as carbon or metal 
dust from the brushes may accumulate in them. All the air passages 
should be capable of being easily cleaned. Finally, on a railway 
track we might supply the carcases of the motors with ribs so as to 
increase the cooling surfaces. 

With semi-enclosed motors it may be taken for granted that the 
only reason why the air shculd not come in contact with the lamina- 
tions is less deposits of dust might cause short circuits. It is easy to 
produce a current of air which will enter near the shaft through à 
bearing, and pass through the centre of the commutator and the iron 
stampings of the rotor. We think that in the case of railway equip- 
ment the restriction whereby the air is prevented from passing 
through the motor and coming in contact with the windings is not 
altogether justified. I may indeed be asked if it would not be an 
improvement to blow a continuous current of air through the motor. 
To make use of auxiliary fans or a common system of water cooling 


is not a justifiable solution, at least for motors placed under ca rriages, 
since each rotor can, with advantage and almost without complica- 
tion, be made self-ventilating. The flexible tube often necessary 
bet ween the fan and the motor is a complication. 
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Table I. —41nstallations carried out by the Siemens-Schuckert Co. 


Pressure Motors. Length 
of A^ of 


—— overhead | No, |HP. perj con- 


conductor ' | motor. | ductor. 
Volts. Km. 
Maiziére- -Sainte-Marie.,............... 2,000 12 160 142 
Cologne. Bonn .,.............. Leere 1,000 42 130 442 
Bonn-*Niegburg-Kónigswinter ...... 1,000 24 85 234 
Konigsee - Berchtesgaden - Landes- 

Pan deed 1,000 22 75 19 
Frankfurt-on-Main Suburban Rail- 

SCR assise cade exa deis rana 1,000 8 85 — 
Reppist. Coal Mines at Anhalt ...... 1,000 4 65 65 
Salburg- Landesgrenze (Berchtes- 

GUNT erante E 1,000 20 75 1,533 
Hohenstein-Oelsnitz ............... ee. 1,000 20 45 11 
Neustadt- Landau ............... eese. 1,000 20 45 23 
Pompet-Salern0 ........... eese 1,200 20 52 49 
Zartlesdorf-Lippnetschwebe 2 37 

(Austria) oo 6 80 m" 
Poprad-( -orbasee (Hungary )....... 1.650 20 60 38 
Leiden-Katwijk (Holland) ............ 1,200 16 80 | 325 
Pachuca (Mexico) ......eeesceeseeeeee 1,000 P A } 28 


Table II.— List of Installations carried out by the General Electric Co. 


ian t 


eee ee ee 


Name of line. of | motor DE d Line 
single cars, | Per | motors. press ure. 
track. car. 

In Italy. Km. Volts. 
Brescia-Toscolano and Bres- 8 2 45 , 
cla-Stocchetta poss , 110 4 45 1,200 
i 2 2 37 
-Meda- 9 9 
Monza-Meda-Canto ............. 27 3 4 45 1,200 
9 
Verona San Bonifacio. .......... 2o. 4 e up S 1.200 
aie eiu ! 1 | 24°77 
Furm Rivolt 2c xs | 117 5 4 77 1,200 
; T€ 2 2 37 2 
Pisa-Marina ................. eee. 13 5 4 37 1.200 
In the United States, 
Central Californian Traction ! 
(On eases cae ee nb HM, 4 | 75 1,200 
Indianapolis and Louisville 
Traction CÓ. eese eecceves 65 | 13 4 | 75  |600-1,200, 
Pittsburg. Harmony, Butler 
and Newcastle.................. 121. ' 22 4 75 600-1,200 
Southem Pacific Railway (Oak- 
land Division) .................. 155 65 4 125 1,200 
; : 3 4 50 
Aroostock Valley Railway...... 24 1 4 75 1,200 
Shore Line Electric Railway....J 84 413 | 4 | 29 V|600-1,200 
Southern Cambria State Rly .. 38 6 4 15 600—-1,200 
Washington, Baltimore and 3 4 125 ‘ 
Annapolis is 40 4 75 600-1,200 
Milwaukee Light, Heat and 15 4 75 i er 
Traction Co, 1o 15 4 123 600-1,200 
Davenport and Muscatine Rail- 
WANE C Qva es Can ihlee i us bud eun 48 7 4 5 600-1,200 
Fort Dodge, Des Moines et 234 12 4 15 600—1,200 
Southern Railway E 9 4 ]100-200| 1,200 
Nashville-Gallatin Railway ... 37 4 4 79 1.200 
Oakland and Antioch Railway.| 56 | 3 4 75 600-1.200 
Oregon Electric Railway €o....| 225 , 38 4 75  |0600-1,200 
Kansas City, Clay Co. and St. | 
Joseph Railway ............... 112 : 25 4 | 100 1,500 
Buste. Anaconda and Pacific 
Fl Ho necem ees e ques 121 17 4 | 300 2,400 
South-Western and Traction | 
Power CO. arerioei 20 2 4 50 1.200 
CONTROL. 


Methods of control have not been the subject of any important 
technicel inventions. It is generelly carried out by contactors with 
the usual errengements for multiple control, but a low pressure is 
used for the operating circuit. Contactors, switches, reversers, 
disconnectors, &c., are of the seme character 2s those used for ordi- 
nary continuous current, but more are required, and their insulation 
is, of course, more elaborate. The length of break used is greater, 
end in this respect the influence of the American method is parti- 
culerly beneficial. The series-parallel method of regulating the speed 
is exclusively employed if each motor is so constructed as to be able 
to withstend the tote] pressure. When each motor is designed for 


only half the total pressure (Westinghouse), series-parallel working 
is used with two groups of motors, each group consisting of two 
motors in series. Often if the motors used are simply motors at 600- 
or 750 volts, with reinforced insulation, they can be connected in 
series in pairs at 1,200 or 1,500 volts, and remain continuously in 
series. The low-tension sections of the line being in the towns, the 
1eduction of the speed on such sections causes no inconvenience.. 
With the usual American practice of providing two motors, each for 
haif the total pressure. and connecting them in series on the full 
pressure, it is to be feared that slipping may cause an undue pressure 
to come on one motor. Protecting relays, which cen easily be de- 
signed, have been proposed. Practice has shown, however, their 
uselessness. 2s they cannot withstand such abnorme! rushes of cur- 
rent as are easily withstood by the motors themselves. A certain 
margin of speed, however, could still be obtained by shunting the 


field magnets, or by putting in series with the motor a variable 
number of inductive coils. 


BRAKING AND REGENERATION. 


Regenerative working can be obtained on gradients by exciting 
the field magnets of the motor by meens of an euxiliary exciter 
forming part of à small independent motor-generetor. Where 
starting and stopping are frequent the energy dissipated in the resis- 
tances, or lost as heat in the brakes, may be considerable (metropolitan 
railway services). The single-phese system solves the starting 
difficult v by means of à variable- pressure stztic trensformer, and the 
regeneration problem more or less perfectly in 2 similar way. But 
it is not essential thet stetic epperetus should be used. It mev be 
mentioned, moreover, in passing, thet the stetic transformer is often 
accompanied by rotary fans. We shell attempt to show that regu- 
letion at all speeds, end also breking, cen be obtained under really 
quite simple conditions by meking use of the increase of peripherel 
velocity and of the ventiletion which this cen be mede to give. Apart 
from the normal losSes in a motor there is et present no means, end 
probably no solution, of allowing the speed to be varied without altering 
simultaneously the interior connections of the motor or the nature 
of the current which is supplied to it, thet is to say, the frequency of 
this current. The commutetor for continuous current by means of 
the constant recurrence of the conditions required for the torque, es 
well as for good commutation, in fect by the constent alteration of 
the connections, provides hy the change of pressure et the motor 
terminals 2 steady adjustment of the speed with slight slipping and 
small increase of losses. The simplest solution is to arrenge one or 
more motor-generator sets (Ward Leonard) on the motor cers. The 
drawbeck is that the power supplied by the generator of the set is 
equal to the sum of the powers required by the motors. "There would, 
therefore, be required three times the energy taken by the motors 
driving the wheels. I am well aware thet the high-speed motor- 
generator could nowedeys be made relatively light. An epperently 
simple solution is the use of boosters on one or more cers. If the 
voltage of the booster cen be supposed to verv from— V to +V, V 
being the voltage of the line, the possibility of obtaining gll speeds 
without wasteful losses of energy other then the normal losses of the 
set can immediately be seen. During the periods of regeneration 
the only essential point will be thet the excitation of the motors 
should not be provided by putting them in series with the field mag- 
nets. It may evidently be obtained, more or less directly, from the 
boosters, or from an euxiliarv exciter ettached to the machine. 
Moreover, for the starting period it is desireable that the motors should 
retain their series chereeteristics, If one of the terminels of the 
booster is earthed, no point of the motors will be at a potential greater 
than *V. If merely varying the excitation of the booster will allow 
the whole control apperetus to be done awey with, end the extra 
power taken by the dvnemo is only eque! to the total power of the 
driving motors, it follows thet great peripheral speeds and artificial 
cooling make this solution the one to be adopted. 


The Tebles give lists of some of the installations carried out on 
the high-tension continuous-current system.) 


CONCLUSION. | 

The title high-tension continuous-current traction is not very 
happy. lt implies zn entirely new type of zpporetus. As œ matter 
of fact, it only marks steedy development ; from 500 volts it passed 
to 600 volts, end then to 750 volts. "The trains from Villefranche to 
Bourg-Madame use current st 850 volts. Certain sections of the 
Bude-Pesth system cre now run ct 1,000 volts, and to-day the system 
is 2pplied to locomotives at 2,400 volts. end even 3,000 volts is tzlked 
of. This progress has been justified by improvement in the com- 
mutation of the motors, due principelly to the use of auxiliary poles 
and to recent methods of insulation by meens of mica and impreg- 
nation. "The cost of transmitting the energy must not be overlooked 
in view of the weight of copper required for the lines and the cost of 
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sub-stations. 


and the intensity of the traftic should be taken as independent 


variables, but this would lead to the compzerison of estimates, a 


subjeet unsuited for discussion here. It mav be mentioned, however, 
that heavy traffic is e favourable factor for high-tension continuous- 
current traction. The edvantages of continuous current are prin- 
cipally the lerge starting torque, the quality of the commutetion 
(whichis shown by the small ear of the commututorand the brushes) 
and the light coaches. On the other hand, there are the drawbacks 
of the use of an exposed high-tension rotsting part—perticularly 
dangerous in damp localities—the use of & commutetor, and the 
control of the large currents necessary when 8 large amount of power 
is required. It is likely that these three systems of electric traction, 
viz., continuous current at high pressure, single-phase and three- 
phase, will find fields of application. What is certain is that all 
traction, whether on a large or small scale, is tending undoubtedly 
and rapidly towards clectrical working, the weight of the apparatus 
and the cost of the lines being capable of further marked diminution 


SINGLE-PHASE TRACTION.* 


BY M. LATOUR. 


Summary.—The author makes a few general observations in regard to 
the mechanical construction. of single-phase locomotives and to the 
erection of overhead conductors. Some cognate questions are then 


discussed. 


Mechanical Considerations.— There are some genere] mechanical 
considerations which have no special relation to single-phase traction. 
In all cases there is the alternative of a crank or a direct drive. 
Opinions on this point are still divided. Using cranks, the motors 
may or may not drive through gearing without the normal working 
boing thereby altered to any extent. A point to which attention 
must be drawn in the case of single-phase traction is the advantage 
obtained by using springs. The torque being oscillatory, an objec- 
tion has already been raised that the whole weight of the locomotive 
is thereby not fully available for traction, and there will also be den- 
gerous Vibrations. As a matter of fact, this criticism does not seem 
to be entirely justifiable. In any case the use of springs is è complete 
sofeguard against this. With springs dangerous resonance cHects, 
such as arise at certain speeds with mechanical transmission, con he 
avoided. in so far as these arise from fluctuations in the torque. The 
motor does not rotate at a constant speed throughout a whole evele, 
but has an oscillatory movement in addition to its mean speed of 
rotation. It is by paying attention only to this oscillatory movement 
thet it will be seen to be liable to produce a leading wattless E.M.F. 
in the armature. This phenomenon has not „been utilised in loco- 
motives up to the present time, and has not 2 promising future. 

Overhead Conductors.—Overhead conductors have generally à 
catenary suspension either of simple or double type, while in order to 
èvoid the effect of changes in the length of the cables due to tempera- 
ture Variations, and the variable sag which results therefrom, belance 
weights or springs are often utilised, but this arrangement is not 
always considered advantageous as it inereases the cost of the line, 
end its value is somewhat uncertain when the track has many curves. 
It is desirab'e to avoid hard points in the line ; and, similarly, heavy 
rolling stock should not be used lest the pantograph after being 
quickly depressed should break contact with the conductor owing to 
the shock. Care should be taken that the conductor is not made too 
heavv or too light. In the latter case the pantograph can raise the 
conductor, and if the suspension yields the pantograph may cause 
trouble. The type of pantograph to be adopted depends upon the 
k nd of conductor. The more rigid the line the more flexible the 
collector must be, and vice versa. Another important question 
arses in regard to the conductors, end that is their insulation. In 
the case of a scheme for working jointly by steam and electricity, care 
must be taken to use double insulation in tunnels and under bridges, 
vince a good conducting carboniferous deposit liable to cause leakage 
mey be formed. The spacing of the standards being fixed at 100 
metres. the Compagnie du Midi insisted on the use of “ anti- 
ose.llating " standards in the middle of each span. In view of the 
eppreciable increase of cost due to these precautions, it may be con- 
vevent to adopt a smeller spacing. Tast which appears to be 
most suitable is one of from 60 to 70 metres. As regards the 
construction of the standards, it is proposed to use reinforced 
Concrete posts as well as metal posts. Reinforced concrete posts 


* Abstract of a Paper discussed in Paris at the Joint Meeting of the 
Institution of Electrical Engineers and the Socicté Intemationale des 
Electriciens, May 21 to 24, 1913. 


In order to meke a comparison with other methods 
of traction, viz., single-phase and three-phase, the length of the line 


have the advantage of a very long life, but they have the drawback 
of being heavy, end their total mass renders them cumbrous. Metal 
posts have the advantege thet they can be built up in two parts, and, 
generally speaking, they ere cheaper. The above considerations 
lead to the conclusion thet the line should be made as simple as 


possible. l 

Motors.—The tests eerricd out by the Compagnie du Midi have been 
very interesting, because every type of motor has been tred. Per- 
haps 2 detinite outcome will result from the tests which gre proceeding 
in various countries, and possibly single-phase traction, with all the 
facts before us, will finely be appreciated equally by its advocates es 
well as by its opponents. The motors experimented with, excluding 
the well-known Westinghouse series type. have been: (I) the simple 
repulsion motor (Brown, Boveri) and the compensated repulsion 
motor (X3 E.G.) ; (2) the series motor with 2 transverse local field 
for compensating the E.M.F. of short circuit under the brushes 
(Jeumont) and the series motor with 2n elliptical field (French 
Thomson-Houston Co.). Reference is made to the outstanding 
features of the various types of single-phase motor. 

Contact Surface,—By rubbing surface we meen the contact area 
of the brushes on the commutetor. The reduction in the contact 
surface is the important feature in alterneting-current machines 
provided with a commutator. 

The author in his previous work on the subject has shown the 
decided advantage of a high peripheres] speed for the commutator. 
To obtain these high periphera! speeds high-speed motors should be 
used. But high speed requires the introduction of gearing. This 
is the feature of the Jeumont and Westinghouse locomotives, as well 
as of the Oerlikon locomotive at Lotsehberg. Gearing appears to 
give entire satisfaction from the mechanical point of view. Itis well, 
however. to notice that a reduction in the area of the contact surface, 
if it involves è corresponding reduction in the electrical losses on the 
commutztor, does not result in a corresponding reduction of the 
mechanical losses. With constant pressure on the brushes the latter 
losses are independent of the permissible peripheral speed.* From 
this point of view, theoretical working would consist in running at all 
speeds at the maximum flux which gives the short-circuit pressure 
wh:lst making it possible to lift those brushes which have become ` 
unnecessary owing to the reduction in the current. It should be 
noted here that high speed is not in principe incompatible with any 
tvpe of repulsion or series motor. But it so happens that in the case 
of the repulsion motor, where the number of poles is determined by 
the number of conductors, a frequency of 15 leeds to a motor with a 
small number of poles. 

Let us next consider in turn the disedvantages which arise from 
this situation. It would seem to be difficult to obtain a pressure 
between the segments low enough for large powers, but the arrange- 
ment of having two short-circuits has been suggested, in which the 
brushes would be pliced in a position where the pressure between 
the segments is still lower: and I have also suggested the use of 
independent overlapping windings, and especially the arrangement 
of two overlapping windings with two commutators.t A doubt may 
arise whether it is possible to arrange for a sufficient number of sets 
of brushes to carry the current. My arrangement of multiple brushes 
would, however, et the seme time do away with this difficult y. 
Trouble mav arise due to lateral lack of room, but recourse may be 
had to short-pitch flat connections, as has already been seen.f At 
the same time, it may be feared that it will be impossible exaetly to 
compensate what certain authors term “ reactance pressure," but 
this may be provided for by suitable windings on the stator and rotor. 
In this connection it should be noticed that the bad commutation of 
repulsion motors is often wrongly attributed to over-synchronism. 
Faulty compensation is alone responsible in such cases. From this 
it should not be imagined that the repulsion motor cannot be con- 
structed for the same speed variation as the series motor. It should, 
however, be observed that for a given power a certain pressure be- 
tween the segments at starting is more dangerous when the machine 
has fewer poles. This depends on the fact that the impedance of the 
short-circuited sections—which is due to leakage and to the resistance 
of the windings, and which has an influence in limiting the short- 
circuit current—is relatively much greater as the power per pole is 


smaller. 

Weight. —The inferiority of the repulsion type of motor at a fre- 
quency of 15 appears to lie in its weight, and indirectly in its lower 
efficiency. In consequence of the smaller number of poles, the 
repulsion motor requires a greater amount of iron ; a larger external 
diameter is necessary, or, on the other hand, for a given external 
diameter @ smaller bore has to be used, thus leading to a less advan- 


* “ Eleetrical World," December 3, 1904. 
f French Patent No. 340,343 of February, 1904. 
i Eclairage Electrique," April 29, 1905. 
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tegeous utilisation of the material. We have already observed* that 
whatever may be the frequency the cfhe.ency of the repulsion motor 
remains in principle identics! with that of a single-phase alternator 
of the same frequency, whilst the efticiency of a series motor tends 
at lower frequencies towards thet of à continuous-current machine. 
The difference in efficiency between the two types of motor is thus 
appreciable at a frequency of 15. 


Commutation al Variable Specd.—The transverse field which is 
90 deg. out of phase, and is required to neutralise the short-circuit 
E.M.F. varies directly as the current end inversely as the speed. 
Supposing the excitation is provided by constant current the resul- 
tant field of commutation isa function of the speed. All the types of 
motors to which we have referred above, even the series motor of which 
the auxiliary pole is in shunt with the terminals, possess. so long as 
their circuits ore not modified, 2 transverse field 90 deg. out of phase, 
which ineresses linearly. Accordingly, the E.M. F. y of short circuit 
een only be neutralised setisfactorily for a certain speed w. . The 
resulting pressure which appears in the short circuit at speed w is 

Mes 2 
proportional! to »(= = M It is therefore quite natural to think 

w 
of adjusting the transverse field according to the speed. In the re- 
pulsion types of motor it is possible to screen locally the transverse 
flux at speeds above synchronism. It should be noticed that the 
presence of true commutating poles in repulsion motors detracts from 
the simplicity of their construction and connections zs com pared 
with the series motor. If simple arrangements could be fitted so as 
to ensure a transverse field suitable for ell speeds and for effec: 
ting satisfactory commutation, such arrangements would then be 
preferable. 


— 


CORRESPONDENCE. 


PRICES CHARGED FOR ELECTRIC POWER. 
TO THE EDITOR OF THE ELECTRICIAN. 

Stir: I would like the opportunity to refer to the remarks 
in your Leading Article of the 16th inst. The case of local 
authorities was taken as tvpical of the supply industry, 
because the general working particulars are easily accessible ; 
this is not so in the case of companies, Either type of under- 
taking must, however, I submit, treat every £100 expended on 
its property on similar lines, i.e., to effect the same end, viz., 
the return of that £100 intact when the loan period terminates 
or the time of obsolescence arrives, whichever the case may be. 
The rapidity with which improvements are developing in many 
directions and thus producing obsolescence, together with the 
fact of the Local Government Board's decision with regard to 
several recent loans, I think supports the contention that 15 
years is about right all through. As pointed out, this figure 
can after all-only be an estimate, but if underestimated may 
make all the difference between actual profit and loss. The 
practice of raising a loan to cover replacement property when 
the loan on existing property 1s not cleared up, even though the 
saving in working expenses 1s sufficient to meet the total loan 
repayment and interest charges, cannot be considered. quite 
commercially sound. It is surely sounder policy to make a 
liberal allowance against obsolescence so that the change can 
be made free of all capital deadweight. By these latter 
means the “ prices charged " can positively reflect the true 
advance in the art to the public advantage. The conclusion 
of your leading article on the life of plant in your issue of 


November 8th, 1912, indicates an agreement in substance .with 
this view. 


How to increase the “earning” capacity of each £100 
outlay is the economic question which is gradually forcing 
itself forward, and also incidentally electric driving, in 
many industries where profits can only be increased by 
increased production and turnover. It is yet little realised 
within our ranks what an enormous value lies to the credit of 
electric supply in this feature alone. Nearly every business 
has to pass through the “foundation stage" to create an 
artificial demand, but the natura! demand which follows must 
carry a remunerative price, otherwise there can only be one 
result. After the foundation stage—and it is surely not 
contended that the supply industry is still in it—the fixing of 
Hnc RD M MM DR NM M M M M D ee nee 


* " Bulletin de la Société des Electriciens,” February, 1907. 


rates I suggest can only properly rest on either (1) the earl 
economic and competitive principle of charging all that the 
traffic will stand (in other words the price charged must be 
based on the value of the service), or (2) the modern cost of 
service principle which fixes the rate at the lowest point con- 
sistent with the actual cost plus a fair profit on the reasonable 
cost of the property used. This latter principle aims at 
justice and equity in all cases whether the previous rates were 
too high or too low, and tends to make the securities and the 
service safer and more stable by establishing a sound value 
behind them. I suggest that results indicate that many of our 
existing rates conform to neither of these principles, and that 
there is no stable half-way method. Increased output alone 
does not in every case reduce the supply costs to a satisfactory 
financial result in the way that some would have it. 

You refer to the case of the West Ham undertaking, now, 
] believe, in its fourteenth working year, and I take it a8 an 
example comparing the returns for the years ending March, 
1902 and 1912, as I understand them. During the 10 years 
the capital expenditure was increased by 295 per cent., the 
total units sold inereased from 1-58 millions to 24-147 millions 
per annum, turnover or revenue as percentage of capital was 
increased from 16:3 to 18-2 per cent., works costs were reduced 
from 69-58 to 59 per cent. of revenue, station load-factor was 
increased from 12-85 to 29-43 per cent., works costs were reduced 
from 224d. to 0-57d. per unit sold, average price obtained 
was reduced from 322d. to 0-96d. per unit, and percentage 
on capital available for interest. and depreciation. (or loan 
repayment), contingencies and profit was increased from 4-95 
to 1-5 per cent., which amounts are only sufficient to write off or 
provide for obsolescence in 39} years and 18 years, respectively, 
assuming 3} per cent. interest, but leaving no provision for 
contingencies and profit. The well-worn advice, ‘increase your 
output and improve the load factor,” has certainly here been 
followed as elsewhere, but as to whether it is not now high time 
to modify the ‘ prescription " I leave it to others to judge. 
One thing is most desirable, let those leading face the matter 
squarely—they owe it to the men they lead and to the public 
in general.—I am, &c., 


Bradford, May 21. SIDNEY SIMPSON. 


THE HYSTERESIS LOOP AND INDEX. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In your last issue Mr. Wild called attention to the behef 
that the rate at which energy is absorbed by magnetic hyste- 
resis may reach exceedingly high values in low fields, increasing 
even as the 10th power of B. An index of 2-5 is the highest to 
be expected, and this is reached when the additive influence of 
molecules in a plane at right angles to the field 1s equal to that 
of those next in line along the field. For since in the former 
case the coercive force H* is proportional to B, and in the second 
to B*, it follows that when both are equally effective it 18 pro- 
portional to BI, The work done in the cycle is proportional to 
the product H*8, that is, to B**. Since molecular spactng 18 
three dimensional, and in the index 2-5, all three dimensions 
have equal weight, it would also follow that to account for any 
index higher than this the molecular forces in one or more 
directions would have to rise in importance, which in ordinary 
annealed iron appears improbable. 

The most recent work on hysteresis loss in iron under very 
small magnetic forces is, I believe, that by Prof. Ernest Wilsoa, 
V. H. Winson, and G. F. O Dell (* Proc.” Roy. Soc. A. Vol 
LXXX., 1908). In the course of a very complete examination 
of * Lohys” and “ Stalloy ” they found (expressing the loss as 
proportional to B8), the value of 2-46 for Bin Lohys at B-07 
line per square centimetre, and of 2-69 for Stalloy at B 0-12. 
The mean of these, the highest observed, 1s 2-57, which, con- 
sidering tho difficulty of making exact measurements at these 
low flux densities, agrees well with the possible maxunum. 

Mr. Wild may have had in mind some definition other than 
ergs per cycle for the loss of energy by h vsteresis, whe n he refers 
to it in ampere-turns, and his question may have arisen 1n this 
way.—]l am, &c., 


Newcastle-upon-Tyne, May 26. W. M. THORNTON. 
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CONCERNING THE NEUTRAL COMMUTATION ZONE. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin : I have just read Mr. C. L. R. E. Menges’ letter in your 
issue of 23rd inst. and I think it inconsiderate to discuss the 
question any further under the '' Correspondence " heading 
of your journal. I have already expounded my theory of 
commutation at the truly neutral zone in my previous letters 
to you. As this theory is the one now generally adopted— 
either implicitly or explicitly—I thought that it was the one 
for the diffusion of which Mr. Menges was claiming credit. But 
had I supposed that Mr. Menges' ideas on commutation were 
as personal as obviously shown in his last letter I should have 


ignored the discussion altogether.—I am, &c., 
Paris, May 26. MaRivs LATOUR. 


BOARD OF TRADE REGULATIONS FOR OVERHEAD 
LINES. 


We have received from the Board of Trade a copy of the 
revised model regulations for high-pressure overhead wires, 
together with an explanatory memorandum on th^ subject. 
These we reproduce below, but they have already appeared in 
the current issue of “*‘ The Electrician ' Electrical Trades’ Direc- 


tory," p. 208. 
REGULATIONS FOR OVERHEAD LINES 
prescribed by the Board of Trade under No. A13, of the Regulations for 
securing the safety of the publie made by the Board under the Electric 
Lighting Acts, 1882 to 1909, and the for pressures 
exceeding medium pressure continuous current and low-pressure alter- 
nating current. 
SUPPLY. 
l. The supply will be transmitted at a minimum pressure of volis 


CONDUCTORS. 

2, The conductors will be of hard-drawn copper wire or aluminium. 

3. Hard-drawn copper wire conductors will have a breaking load of 
not less than 24 tons per sq. in.. and on breaking the elongation will not 
be less than 2 per cent. in a length of 10 in. Aluminium conductors 
will have a breaking load of not less than 12 tons per sq. in., and on 
breaking the elongation willnot be less than 3 per cent. in a length of 10 in. 

4. The minimum sag of the conductor will be regulated to give a stress 
due to its weight and wind (but excluding its elasticity) of not more than 
one-fifth of the breaking load, at a temperature of 22°F. Wind pressure 
will be taken at 25 Ib. per sq. ft., and the effective area of the conductor 
will be taken as 0-6 of the diameter multiplied into the length. 

5. The minimum height of any part of any conductor from the ground 
will not be less than 20 ft.. except with the consent of the Board of Trade. 

6. Conductors will not cross any building other than a sub-staiion or 
be accessible to any person from any building or tree without the use of a 
ladder or other special appliance. When the conductors are so placed 
that a tree, if uprooted, could come in contact with a' conductor, an 
earthed cradle enclosing them or some other precaution approved by the 
Board of Trade will be provided to prevent all danger of any shock. 

4. Conductors will not be carried by the undertakers across the pre- 
mises of a consumer, except with the consent of the Board of Trade and 
subject to such conditions as the Board may prescribe. 


Ports. 

8. The conductors will be carried on poles. either (a) wooden poles, or 
(b) poles or struetures of iron or stecl, hereinafter called steel poles. 

9. Each pole will be clearly and permanently marked with a number. 

10. Danger notices will be fixed on at least one pole in five and on each 
pole at the crossing of a road. 

ll. Provision will be made to prevent climbing by barbed wire being 
coiled round the pole. in one or more coils of an aggregate length not less 
than 2 ft., the lowest coil being at least 8 ft. from the ground. 

12. Where guys or stays are used they will be securely anchored and 
earthed. l 

13. A continuous earth wire will be carried from pole to pole, and will 
be well connected to substantial earth plates at intervals of not more than 
five spans ; or the iron work on each pole will be connected to a substan- 
tial earth plate. 

WoopEN PorEs. 

14. The poles will be sound winter-felled red fir, free from large knots 
or other defects, with the natural butt, and will be well injected with 
Creosote, or they will be of a description approved by the Board of Trade. 

15. Single poles or A poles will be used for the ordinary run of the line. 
Stouter poles, H poles, or built-up or strutted poles, provided if necessary 
With stays, will be used for terminals, for intermediate anchor poles. for 
Important differences of span, and for corner poles where there is con- 
siderable change of direction. Ordinary poles provided with stays will 
be used where the direction makes a small chan ge. 

16. Poles of ordinary lengths, unless in rock foundation, will be set in 
the ground to a depth of 6 ft. The earth will be well punned into the 
holes. Where necessary they will be set in concrete. 

17. The factor of safety for the poles will be calculated at 10, for a wind 


pressure of 25 Ib. per sq. ft. ; the effective area of a round pole being taken 
at 0-6 of the mcan diameter of the exposed part into the length of that 


part. 
STEEL POLES. 

18. Poles of tubular type will be painted with oi] paint not less than 
once every five vears, and poles of the lattice type not less than once in 
every three years. 

19. Each pole will be set in concrete. 

20. The eoncrete below the pole will be dropped on to a substantial 
cast-iron earth plate bonded to the pole by a wire or rod. 

21. The factor of safety for the poles will be not less than six, taking 
the maximum wind pressure at 25 lb. per sq. ft. In the case of lattice 
poles the pressure on the lee side will be taken as one-half of the pressure 
on the wind ward side. 

ARMS. 

22. The conductors will be carried on insulators mounted singly or in 
pairs on steel channel arms, or singly upon iron brackets fastened to the 
poles ; or if wooden arms are used an earthing strip or stout wire will be 
fastened on the upper side of each arm. 


ROAD CROSSINGS, 

23. Where the line crosses over a public road, canal, or railway, the 
angle between the line and the direction of the road, canal, or railway at 
the place of crossing will not be less than 60 deg., and the height of the 
line not less than 25 ft. ` 

24. Where the line crosses over a public road, canal, or railway, or runs 
parallel to it at a distance less than one and a-half times the height of the 
highest wire from the ground, it will be erected in à manner approved by 
the Board of Trade. Where for the protection of his electric lines or 
works the Postmaster-General makes requirements, which in addition to 
protecting those lines or works, afford ample provision for securing the 
safety of the public further protection need not be provided. 

25. Provision will be made by earihing brackets, or wires, or other 
device, to ensure that in the event of a failure of a conductor or of a pole 
the line will be put to earth. 

GENERAL. 

26. Galvanised fron wire used for stays, cradles, or other mechanical 
purposes ; galvanised iron binding wire; arm bolts, nuts and washers ; 
stay swivels; truss and brace rods and truss tie, tie, and brace bolts ; 
stav rod tighteners ; and test pieces, will conform with the British Stan- 
dard Specification for such material (British Standard Specification of 
Telegraph Material) so far as that specitication is applicable. 

27. The work will be carried out so far as circumstances permit in 
accordance with the Post Office Technical Instructions for the construc- 
tion of Aerial Lines. 

28. Where the line crosses, or is in proximity to, any other wire or 
metal, precautions will be taken by the undertakers against the possi- 
bility of a conductor coming into contact with the other wire or metal or 
of the other wire or metal coming into contact with the line by breakage 
or otherwise. 

20. Every line including its supports and all the structural parts and 
electrical appliances and devices belonging to or connected with the line, 
will be duly and efficiently supervised and maintained as regards both 
electrical and mechanical conditions, s 

30. Every line including its supports will he removed on ceasing to be 
used for the supply of energy unless the Board of Trade are satisfied that 
it is to be again brought into use for such supply within à reasonable time. 

These regulations are made subject to the power of the Board of Trade 
to make such further or other regulations as they may think expedient. 

These are the regulations with respect to overhead lines referred to in 
the letter from the Board of Trade to the 
of the dav of one thousand 
nine hundred and , and that date shall be deemed to be the date 
of these regulations. 

Memorandum issued for the quidance of applicants for the consents for 

Overhead Lines, 

Every application for the consent of the Board of Trade to the placing 
of electric lines above ground should be accompanied by the following 
particulars :— ~ 

]. Where the undertakers are a company, or a local authority supply. 
ing outside their own area, evidence of consent of the local authority® for 

2. Astatement showing commercial or other considerations w hv under- 
ground cables should not be used. ` 

3. A brief description of the proposed system, including the working 
voltage ; the kind of wire, whether copper or aluminium ; whether solid 
or stranded ; the total sectional area ; tensile strength and elongation ; 
average and maximum lengih of span ; minimum height of wires from 
the ground ; name or description of automatic protective device, if any, 

4. A statement whether the supply is to form (1) an extension of an 
existing system of underground cables, or (2) of an existing traction 
system, or (3) an independent system. 

5. An ordnance map on à scale of 6 in. to the mile, showing the pro- 
posed route of the overhead lines and any existing overhead lines. The 
sheets of these maps must not be fastened together. 

6. In the case of high and extra-high pressure, plans of construction of 
poles, &c., on a scale of about 1 in. to the foot, or a reference to previously 


deposited plans where these are identical with the proposed work. 
— A M —— — 


* The local authorities are: (a) In. England and Ireland — Borough 
Councils, Urban District Councils, Rural District Councils, (b) In 
Scotland —Police Commissioners, Gas Commissioners, Town Councils, 
County Councils. 
the district. 
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Notes.—Codes of Regulations have been made (1) for overhead lines 
for low-pressure and medium-pressure continuous-current supply, and 
for low-pressure alternating-current supply, and (2) for pressure exceed- 
ing low or medium pressure continuous current and low-pressure alter- 
nating current. Regulations will be made for cach case separately, 
following these codes unless special alterations are sanctioned, Attention 
is called to the necessity for obtaining the approval by the Postmaster- 
General] of plans and works under sec. 14, of the Schedule to the Electric 
Lighting (Clauses) Act, 1899. 


THE CONSTRUCTION OF AIR CONDENSERS.* 


BY H. SCHERING AND R. SCHMIDT. 


Measurements of the capacity of distributing networks are often 
of considerable importance in alternate-current. work. The best 
method is doubtless the Maxwell-Thomson. Strictly speaking, this 
method is only suitable for the determination of capacities where the 
dielectric consists of air or some other gas. In other cases, where 
there is either a solid or a fluid dielectric, there is always a certain 
loss of energy ; the capacity, therefore, largely depends on the nature 
of the current and on the frequency. [n the case of conductor 
networks, the capacity must usually be measured with the same 
kind of current as is intended to be used in ordinary work, and this 
usually means alternate current. 

Capacities are now easily measured by the Wheatstone bridge. 
The capacity to be measured is put in the one arm. and balanced 
against an air condenser with à compensating resistance ; two other 
resistances are used in the other arms of the bridge. A vibration 
galvanometer can be used if the periodicity is low, otherwise a 
telephone receiver is employed. The two resistances which were 
last mentioned should preferebly be similar in all respects, other- 
wise troublesome errors arise owing to differences in their capacity 
and self-induction. If. then, they are made equal, it will be found 
that the method is free from any difficult y, except for the fact that 
the two capacities are also equal, and this means that variable 
standard capacities must be used as the normal for comparison. 

In the Reichsenstalt, a series of air condensers has been con- 
structed with capacities of 0-005, 0-002 and 2 x 0-001 mfd. For 
adjustment of intermediate values there is one with a rotatable arm. 
measuring up to 0-002 mfd. "These condensers can be combined 
in any desired fashion, so that any capacity up to 0-011 mfd. can be 
measured. A peculiarity of their construction lies in the fact that 
they are placed in parallel by standing them on the top of one 
another. 

They are of the plate type. with a distance of 2 mm. between the 

lates. The plates of each system are mounted on four columns, 
with metallic distance pieces between successive plates; cach 
system, therefore, constitutes a solid whole, and it is only necessary 
to insulate the one from the other. The pillars and distance pieces 
of the one system pass through corresponding holes in the plates 
of the other system, and the insulation is effected by four amber 
pillars on each set. The capacity of one of these air condensers can 
be adjusted to a definite round value by the following device : The 
top plate of the set has two segmental gaps, and above it is placed 
a similar plate with corresponding gaps. This second plate is 
capable of being rotated, and in this way it can more or less elose 
the gaps in the first plate, thus increasing its equivalent surface to 
any desired extent. This final adjustment can be done with great 
exactness by means of the Maxwell-Thomson bridge up to within 
one or two parts in 10,000. The met hod by which the condensers 
are put in parallel with one another is that of putting them on the 
top of one another, as follows : The one system of plates is in metallic 
connection with the framework, and these are, therefore, obviously 
joined together by mere superposition. The other system of plates 
carries at the bottom a central platinum contact, corresponding to 
which at the top is another contact plate. Thus, by placing one 
condenser on the top of another, these central contacts join together 
the insulated plates in both condensers, and the parallel connection 
is effected. The capacity of the connecting wires is also à matter 
of no importance with these condensers, for the following reasons : 
A special hase plate is used for meking the connections, and this is 
similar in principle to that by which the various condensers are 
centrally connected by superposition. From the contact plate an 
insulated. wire, the capacity of which is defined by a surrounding 
tube. makes connection with the system of insulated plates. When 
the final adjustment of the value of the condenser is made by the 
bridge method, the capacity of the bese plate is first determined ; 
the condenser is then placed on it, and the adjustment is made in 
the manner described above, the espacity of the base plate and 
connections being included in that of the whole. If, therefore, the 


* from a Paper read before the Elektrotechnische Verein. 
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condenser is removed from its base plate, its capacity will no longer 
be equal to its nominal value; but it recovers its full value if placed 
again on its base plate. — All question, therefore, of the capacities 
of the connecting wires falls to the ground. 

A final note may be made of the adjustable rotary condenser. 
This consists of a fixed and rotatable svstem of semicircular plates. 
The fixed system is insulated, the insulation being eflected in exactly 
the same way as with the previous condensers. The rotary svstem 
is mounted on the framework. This arrangement has the advantage 
that it is not necessary to insulate the axis ; and. moreover, this can 
have bearings arranged at both ends without any difficulty. The 
final adjustment of the exact position of the movable plates is made 


by means of a spur wheel mounted on the axis, which gears with a 
small pinion. 


PARLIAMENTARY INTELLIGENCE. 


THE MARCONI AGREEMENT COMMITTEE. 


The Select Committee of the House of Commons appointed to inquire 
into the agreement between the Postmaster-General and = Marconi's 
Wireless Telegraph Co., met again on Wednesday. The sitting was 
private, but it is stated that the chairman of the Committee, Sir Albert 
Spicer, had prepared a draft report which the Commictee considered, 

The Committee adjouri;el until Monday when the draft reperi will be 
further considered. 


London County Council (Tramways, Trolley Vehicles and 
Improvements) Bill.— On the second reading of this bill on ‘Tuesday it 
was decided, on the motion of Mr. Lawson, to instruct the Committee to 
inseri a provision making the erection of trolley vehicle equipment In any 
street or road in the County of London subject to sec. 23 of the London 
County Tramways (Electrical Power) Act, 1900, and thus prevent the 
power of the Metropolitan. Borough Councils as road authorities being 
overridden by the County Council. 


City of London (Celluloid Regulations) Bill. In the House 
of Commons on Wednesday, the motion for the second reading of this 
Bill was rejected by 127 votes to 47. 


LEGAL INTELLIGENCE. 


Graecum DP mca 


Osram Lamp Works (Ltd.) v. Louis Schloss & Co. 


This action came before Mr. Justice Neville on Friday last on a motion 
for judgment in default of defence. 

Mr. HUNTER Gray (for plaintiffs) said that they sued in respect of two 
pitents—one of 1904 and the other No. 18,622, of 1906. In the parti- 
culars of breaches it was alleged that on Jan. 7, 1913. defendants sold 150 
lamps which were manufactured in accordance with plaintitfs' patents. 
There was no defence, and he asked for the usual order—for an injunction 
io restrain infringement, for delivery up of the infringing articles, for an 
inquiry as to damages and for the costs of the action as between solicitor 
and client. The costs of the inquiry would be reserved. 

His LonpsuipP made the order as asked. 


Osram Lamp Works (Ltd.) v. L. Apple. 

On Tuesday Mr. Justice Warrington had before him a motion for 
judgment by plaintiffs in default of defence. 

His LonbpsHir said the only point he wanted to be satisfied was as to 
the form of the order for costs under section 35. 

Mr. CALVERT (for defendant) said he had an affidavit showing that there 
had been an agreement between the parties that a certain sum should be 
paid for damages and costs. He would submit that a perpetual injunction 
and £10. 10s. for costs and damages, if any. 

His LonpsutP said that defendant did not submit to an injunction at 
first. He must deal with the matter strictly. A statement of claim had 
been filed and there was also a certiticate of validity, and it was not denied 
that plaintiffs were entitled to the relief they ‘asked. He granted à 
perpetual injunction and an inquiry as to damages, the damages to be 
paid after certificate and payment of costs according to the Act. The 
costs of the inquiry would be reserved. | 


Re X.L. Electric Co. (Ltd.): Weiner v. The Company. n 
Friday Mr. Justice Warrington appointed a receiver and manager of this 
Company, It was stated that six debentures were issued to the plaintiff 
Wiener by the company. The principal moneys amounted to £4,000, ant 
no interest had been paid. His Lordship gave leave to the receiver to act 
at once, on the usual conditions as to security, and said the manager was 
not to act bevond October 20. | 
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DIDY MUS. 


At the present juncture the central-station engineer is 
liable to be faced with the important problem of building 


up a satisfactory load to compensate him for the loss ot. 


revenue resulting from the introduction of the metal lamp. 


The manufacturer is doing his best to help him solve this 
| he will be faced before very long with the problem in its 


problem by supplying electrical apparatus of various kinds 
for cooking, heating and a number of other domestic 
services. Like every other manufacturer and salesman, he 
is an optimist, and has the utmost faith in his goods. He 
is, of course, prepared to admit that after the lapse of a 
certain time these articles will be superseded by others of 
an improved pattern; but this fact does not prevent his 
optimism rising to its highest point on behalf of the products 
of the present moment. It is not his business to measure 
the value of the present in terms of the future. Were 
he to adopt such a policy progress of any kind would be 
impossible. It is this class of optimism which enables us 
to go forward, and it is deserving of encouragement from 
every possible quarter. 

The relation of the station engineer 
apparatus of every class as and when produced is unique. 
Quite frequently he lives in a house which is 
supplied with energy free of charge, and it is quite possible 
for him to make use of cookers, heaters and the many sub- 
sidiary appliances on a domestic scale, and in the sphere 
for which they have been designed, with a minimum of 


to eleetrical 


inconvenience, 


articles and, wherever he can, submit them to useful tests. : 


TANN 


Actually it is his duty to keep in | engineer to refrain trom bating in his own p r 


touch with what the manufacturers are doing with such | when h^ knows that they are bound to retara 
! i progress wherever they may be expressed. 
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The suggestion that every chief engineer of a supply under- 


all purposes for which it is recommended is, of course, not 
a new one; but it is an astonishing fact that the great 
majority of such engineers up and down the country will 
not undertake this class of propagandist work, because they 
personally doubt the general efficiency of the service for 
these purposes. We heard only the other day of an engineer 
who was discussing the subject of methods of charging 
which would encourage the domestic electric service. The 
discussion lasted some time, and covered practicallv the 
whole field of opinions and research in this particular 
direction. At the finish the engineer vouchsafed the astound- 
ing remark that these things were all verv well in their way, 
but he himself had little or no faith in them. He unhesi- 
tatingly associated himself with those who are fond of 
saving that, after all, electricity is far too expensive for 
general domestic supply. 

We have not the least objection to anv station man 
holding such an opinion, but it would be better in the 
interests of domestic electric service if he kept it to himself. 
His business is to foster the domestic consumer. While at 
the present moment there is no compulsion for him to do so, 


most acute form. Of course, if he prefers to remain a con- 
scientious objector, then it seems to us that the only thing 
for him to do is to dissociate himself as speedily as possible 
from the business of public electricity supply. We cannot 
help thinking that where station engineers are in a position 
to carry out in their own homes the recommendations which 
they daily make, either directly or through their com- 
mercial departments, to the consumers in their district, 
they should feel it is their bounden dutv to put all 
these precepts into regular practice. We have had 
enough of doubting and casting aspersions upon the electric 
service, and such disparagement is difficult enough to meet 
from the great public ; but when it comes from the men 
who are supposed to make it their everyday business to 
foster and encourage the uses of electricity it is even more 
troublesome to combat. We know of many excellent 
chairmen of municipal electricity supply committe s who 


do their best in this direction, and we think that in «o doing 


they are carrying out their duty to the public. How much 


| more so should it not be the business of the central station 


| views, 
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CURRENT TRADE LITERATURE. 


NIGHT IN SEATTLE.—-This is the title of a publication issued by the 
Newcomb Publishing Co.. N.Y.. dealing with the illumination of 
that progressive western city. Seattle, an industrial centre which is 
supplied with hydro-electric energy from Snoqualmie Falls. The 
booklet is filled with night views of the street and shop lighting in 
Seattle and district. many of the views being remarkable examples 
of electrical illumination. We have a few copies of the booklet to 
spare, and will send them to interested station engineers who write 
for them at once. 

BELLING Frres.—A pamphlet is available from Belling & Co., 
Enfield. N., describing and pricing a portable pattern of the Belling 
Fire, which is made in four and six bar sizes. either with black matt 
or polished brass finish. 

M. & S Mixers’ Lamps,—Messrs. Mauley & Sandy, Caledonia- 
street, London, N., have ready a booklet describing the M. & N. 
miners safety electric lamp, with gas detector attachments, also 
motors and charging dynamos and switehboards. 

ScuoLEy Evectric FANs.— An interesting fan list is beingsent out 
byScholey & Co., and may be obtained on' application by those who 
have not vet received a copy. The company's address is 151. 
Queen Victoria-street, London. E.C. Desk. table. ceiling and port- 
hole fans are listed and also a line of remarkably low-priced oscillating 
fans for A.C. and D.C. circuits, 

]sanra ELECTRIC FANS.—A new season's list of electric fans of all 
patterns has been prepared by Isaria (Ltd.). 208. Tower Bridge-road. 
London. & E. The list will be found very complete. and electrical 
traders and contractors should obtain a copy. 


ce ene 


BUSINESS NOTICES. 


Application for Extension of Patent.—The National Telewriter Co" 
(Ltd.) intend to present a petition to the High Court of Justice for 
an extension of the term of the letters patent No. 24.048 / 1809). 
granted to F. Ritchie for Improvements in telegraph apparatus." 


Proposed Amendment of Patent Specifieation.—The Western 
Electric Co. (Ltd.) seek leave to amend the specification of letters 
patent No. 1.950 1908 granted to John Edward Kingsbury for 


' Improvements in gravity switches as applied to telephones and the 


like " by the omission of claim 1. 

Patent Development.—The owner of patent No. 13.330 /1910. 
relating to “ Dynamo electrical machinery," desires to grant licences 
for exploiting same in this country. Applications to Messrs. Herbert 
Haddan & Co., patent agents, 31 and 32, Bedford.street, Strand, 
London, W.C. 

The proprietor of letters patent No. 11.154/1909, relating to 
** Galvanic batteries," desires to dispose of same or to grant licences 
thereunder. Inquiries to Messrs. Cruikshank & Fairweather (Ltd. ), 
65-66, Chancery-lane, London, W.C. 

The proprictor of British patents Nos. 11.861/1905 and 11,862/ 
1905, relating to '* Improvements in secondary and galvanic battery 
plates," desires to make arrangements for practically working same 
in this country. Applications to Messrs, W. P. Thompson & Co., 
patent agents, 285. High Holborn, London. W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


"The first meeting of creditors of J. G. M. Hilton. electrical engineer, 
103, Exchange-buildings. Birmingham. will take place on June 4 at 
191, Corporation-street. Birmingham. and the publie examination 
on June 25 at the Court House, Corporation.street, Birmingham. 

A mecting to receive an account of the winding up of the Beck 
Flame Lamp (Ltd.) (in vol. liq.) will be held at 21, Lronmonger-lane, 
London, E.C., on June 30. 

A meeting to receive an account of the winding up of the Clarence 
Engineering Co. (Ltd.) will be held at 39, Wood-street, London, E.C., 


on June 30. 

Electric Lamp Regenerators ( Ltd.) is being wound up voluntarily 
for the purpose of reconstruction, and Mr. F. W. Beard has been 
appointed liquidator with authority to consent to the registration of a 
new company to be called Electrie Lamp Regenerators (Ltd.) or 
some similar title, with a capital of £20,000, and to enter into an 

ement with such new Company. A meeting of creditors will be 
held at 480, Salisbury House, London, E.C., on June 3. 


VETE LOON IOIO TOUIT CUOL TUOU OTOC HELENA 
ELECTRICITY SUPPLY. 


AEAN AOAI IO OOTATE UNO 
EXTENSIONS. ] 
Bexley.—It is proposed to reconstruct the high-tension switch- 
board at a cost of £850, and the L.G. Board are to be asked to sanc- 
tion a loan of £575 and £275 is to be paid out of revenue. The LG. 
Board are also to be asked to sanction a loan of £450 for enlargement 
of the storage battery. 
Bootle. — An unopposed inquiry was held on Thursday last into the 
application of the Council for sanction to borrow £3,750 for the 
purpose of giving an additional supply of electricity in certain 
districts. and for a duplicate supply to large consumers. 
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Darwen.—An unopposed inquiry was held last week into the 
application of the Corporation to borrow £6.500 for extensions of 
plant at the electricity works. including £1.050 for extensions to 
boiler house, £1.164 for new boiler. and £3.572 for high-tension mains 
and £614 for transformers. 

Dunfermline.—The Dean of Guild Court have passed the plans 
of the Fife Electric Power Co. for the erection of four boilers and a 
turbine generating set at the electricity works. 

Hammersmith (London).— Application is to be made to the Lon- 
don County Council for sanction to borrow £9,426 for the electricity 
undertaking. 

Kettering.— Recently the Council applied for sanction to a loan 
of £1.600 for a new feeder cable, &c., but the L. G. Board have now 
asked for a statement showing the expenditure on mains as from 
April 1, 1910, and they also suggest that the Council should apply for 


‘sanction to a loan to cover prospective expenditure on mains during 


the three years. ending April 1. 1914. including in such application 
the £1.600 required for the new feeder cable. &c. 

The question of providing additional generating plant has been under 
consideration by the Lighting Committee, but as the sub-committee 
have not vet completed their inquiries, the further consideration of the 
matter was adjourned, and the Clerk has been directed to lay the whole 
of the facts before the L.G. Board, explaining that it was intended to 
apply for a loan at a later stage for extension of plant, in addition to the 
application for the new feeder, &c., and that as it was essential the laving 
of the new feeder cable should be completed before the next winters 
load comes on, that the Board, if they intend holding one inquiry only. 
should be asked to give their provisional sanction to the loan required 
for the new feeder cable, so that the Council might give the order as carly 
as possible. 

Southwark (London).—The London County Council is to be asked’ 
to sanction a loan of £29.464 to meet the cost of the additional plant 
required for the extension of the electricity works. l 


Stepney (London).—A loan of £2.800 for house services, &c.. is to 
be taken up from the London County Council. i 


West Ham.—Application is to be mado to the L.G. Board for 
sanction to a further loan of £21,500, made up as follows :— 

Transformers, sub-stations, switchgear and accessories, £9,000 ; 
general mains extensions, £8.500 ; services and accessories, £4,000. 

The electrical engineer (Mr. J. W. Beauchamp) has been instructed to 
report on the use of current for domestic heating and cooking purposes. 

York.— An inquiry was held on Monday into the application of the: 
Corporation for sanction to borrow £30.600 for extensions of the 
electricity works. 

The statistics given showed that the outstanding loans in respect of 
electricity amounted to £52,153, and unexercised powers totalled £s. 01i. 
[t was stated that in recent vears the aggregate profits were £8.633, out 
of which £2.430 had been paid in relief of rates. ‘The total number of 
units sold for the year ended March 31 was 6,007,812. against 3,610,953 in 
the previous year. The increase was largely due to increase in the power 
supply. l 

The electrical engineer (Mr. HAME) said he thought that the power 
factor of the undertaking would soon be the best in the country. 

The town clerk (Mr. CRAVEN) explained that the present loan was 
necessary to meet the increased demand for further demands which were 
anticipated next year. The amounts required were: Generating plani 
£10,100, two water-tube boilers £4,300, cables £5,250. battery £3.900. 
buildings £890, total £24,440. The reduction in the total was due to 
the fact that the estimate for the generating plant was £14,257, which wai 
based on a preliminary tender, The accepted tender, however, was only 
£9,067, the highest tender received being £15,000. 


GENERAL. 

Abercarn.—The Council’s provisional electric lighting order having 
expired, a deputation recently waited upon the Board of Trade in 
support of an application for a new provisional order. hut without 
success. The deputation were told that the Board could not grant 
the application as it was not businesslike to expect the local electric 
supply company to light the upper portion of the district when the: 
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Council would not do it themselves. X The Council had power to take 
electricity from the South Wales Company for public lighting. 


Barnet.—A sub-committee has been appointed to consider the 
steps to be taken to increase the output of the electricity under- 
taking. 1 

The electrical engineer (Mr. C. S. Davidson) reports very poor replies 
to a letter sent to tradesmen explaining the system of hire purchase of 
lamps recentlv approved of bv the Council, and stated that business of 
this class would go elsewhere unless the Council possessed the powers to 
undertake the business throughout. 


Cromer.—The agreement for the transfer of the electricity under- 
taking to Edmundson's Electricity Corporation has been submitted 


to the Board of Trade for approval. 
Electricity Supply Linking-up Scheme for Manchester.—-It is 


announced that an important scheme is projected for the inter- 
connection of the electric supply mains of the local authorities and 
companies supplving electricity in the Manchester area so as to 
maintain a supply of current in any of the districts in case of a break- 
down. Bury Electricity Committee have taken the initiative in the 
matter by appointing a sub-committee to consider the question of 
the inter-connection of their mains with those of the Lancashire 
Electric Power Co. The proposal is to make arrangements whereby 
all the electricity supply undertakings in the whole of the Man- 
chester district will have their mains connected. and any break- 
downs of plant or fires, like the one at Salford recently, will not 


stop the supply. 

Leicester.—The Corporation have been advised by the Tramways 
and Electricity Committee that. in consequence of the increasing 
demand for the supply of electric energy for power. lighting and 
heating. it will be necessary to consider the question of installing 
further generating plant. and they recommend the Council to apply 
to the L.G. Board to sanction loans for the following works :— 

The installation of a turbo-generator of about 0.000 H.P.. wich rever- 
sible rotary converters, swichgear, &c.. and the necessary steam-raising 
plant, with boiler-house extension and chimney stack ; and also the in- 
Btallation of a retary converter of about 500 H.P. capacity at the Avle- 
stone station, at an estimated cost of £32.350. The provision of the 
necessary hizh-tension and low-tension cables for dealing with the in- 
creased load aa required in the various areas would also cost about 


£20,000, or a total of £52,350. 


The Corporation have now adopted the Committee s recommendations, 


Liverpool.—The Tramways Committee have now reconstituted 
the Electrical sub-Committee to deal with matters connected with 


the electricity supply department. 


Middlesbrough.—The salary of the borough electrical engineer (Mr. 
H. M. Tavlor) has been increased to £450 per annum. 

At the last meeting of the Gas and Electricity Committee it was 
reported that the profit on the past vear's working of the eleciriciiy 
undertaking amounted to £3,369, an increase of £480 over the previous 
year, and the biggest profit made since the undertaking was star el. 
There was an increase of 190 in the number of consumers. 


Newcastle West (Ireland).—The Town Commissioners aie in 
communication with the Ampere Electrical Co. in regard to the supply 


of electricity for private and public lighting. 


Sutton.— Hull Corporation propose to apply fora provisional electric 
lighting order in the next session, but in the meantime a supply of 
current is to be given to certain premises in the district. 


Walsall.—The report of the consulting engineer (Mr. E. M. Lacey) 
on the electricity supply undertaking was issued on Saturday last. 

Mr. Lacey. regrets ihat he has been unable to frame a scheme that 
would give a reasonable prospeci of the existing power stazion and syscem 
being so far modernised and brought up to date as to secure economical 
production of current, He was satisfied that the only way to make the 
undertaking a commercial success, and to provide power users wich a 
cheap and etticient supply of electricity, would be to forthwith miciate 
and push forward a scheme for a new and efficient power station and 
system of supply. The only way to provide for the future demand in 
Walsall would be to erect a power station of some 3,000 kw. capacity 
Which would be capable of extension as required. The cost of a power 
station capable of dealing with a maximum demand of 2.500 kw. (exclud- 
ing the outstanding capital on and the cost of the transfer of the existing 
alternate-current plant) would be £29.500. In addition, provision would 
have to be made for a complete system of high-tension mains, &c., at a 
Cost of £24,000. Those two items amount to £53,500, and meanwhile, 
as temporary measures, he recommends repairs and additions to plant at 
& cost of £5,200 in order to reduce operating expenses, and also that the 
charge to the Tramways Committee should be increased from I}. to 
l654. per unit, which would secure to the electricity department the 
moderate profit upon the tramways supply of £230 per annum. 

The Council have decided, after diseussion, and subject to the con- 
firmation at a publie meeting. to retain the services of the present chief 
engineer, and the question as to whether new works should be erected has 

n adjourned. 


West Wickham.— The Board of Trade have granted the applica- 
tion of Beckenham Council for a provisional order for West Wickham, 
and have inserted a clause in the Order revoking the powers of the 
West Kent Electric Power Co. for the district. 

York.—The City Council have instructed the Electricity Committee 
to pay men engaged in laving cables a minimum rate of pay of not 
less than 61d. per hour. as from May I. 


LIGHTING NOTES. 


Blackpool.—4A saving of £550 in the cost of the street lighting of 
Blackpool is anticipated this vear. as the charge for public lighting 
has been reduced from 3d. per unit for the first 250.000 units to a 
flat rate of 21d. for all consumption. 

Bristol.— At the meeting of the Sanitary and Improvement. Com- 
mittee last week the City Engineer reported that he had in con- 
junction. with the electrical department. drawn up a schedule of 
streets in which electric cables had been laid. and it appeared that 
1,157 gas Jamps could be converted into electrical lamps. 

The Committee resolved to proceed with the work. 

Garden Illumination.— Hornsey Council have decided to supply 
electrie current until the end of September next for garden lighting 


at 3d. per unit. 

Dover.—The sea front is to be illuminated by. means of incan- 
descent elect ric lam ps this season. 

Hanwell.—The Council proposes to obtain estimates from the gas 
and electrie light companies for the lighting and maintenance of the 
lamps in a. portion of Greenford-avenue. 


Lighting of Workmen's Cottages.—Swansea Housing Committee 
have decided to make arrangements for wiring municipal houses and 
for supplying current to six lamps per house at an inclusive cost of 
Is. 2d. per week for current. interest and sinking fund charges on 
wiring. maintenance, &c. 


Nuneaton.—On Tuesday the Council adopted a recommendation 
to reduce the flat rate for electric current for lighting from 5d. to 4d. 
per unit, and for lighting through prepayment meters from ^d. to 
41d. per unit was carried. 


School Lighting.—Kent County Education. Committee have de- 
cided to wire the Sussex-road School, Tonbridge, at a cost of about 


£60. 

Village Lighting.— At a recent parish meeting it was unanimously 
resolved to accept a scheme of electricity supply submitted by Mr. 
Houfton. managing director of the Bolsover Colliery Co. 

Thescheme ts as follows : Foraninsiallation of fou-livhis, the estimated 
cost of wiring for the whole of the lamps and ficcings (wich meier) is 
approximately £5 12s. 64. per house, and it is pop sed co make a charge of 
3d. per week (or 13s. por vear) io cover interest en the capital, upkeep and 
eost of repairs to and renewals of fittmys. During che winter quarters 
ii is thought that there will be an average of iwo units per week consumed, 
which would cost 7d. per week, and during the summer quartiers the 
consumpiion of electricity will average about td. per week. The total 
cost, therefore, will be about 10d. per week in the winter months and 7d. 
in the summer months, 


The Clerk of Trimdon (Durham) Parish Council has been instructed 
to write and obtain full particulars from other parish councils as to 
the cost of lighting their villages with electric light. 

Ld 

Willesden.—The Electricity Committee have approved the 
following alternative lighting tariffs :— 

A fla: race of 34. per unit for picture palaces and ouisile shop lizhting 
by separate meer; Ild. per unii net for power ia ihe ease where the 
units used are less than 35 for each horse-power demanded per quarter, 


with discounis ranging from 5 per cent. for between 35 and 70 (0/331 per 


eent. for all over 200 units (or the equivalent of Id. flat rate). AI con- 
sumers who use eleciricity exclusively for lighting and. power are to be 
allowed to use 10 per cent. of the power units for lighiing at ihe power 
rates, 

A communication has been received from the Home Office as to the 
renewal of the hizh and low-tension switechboards, which is estimated to 
cost £2.000, and in accordance with the suggestion of the engineer the 
work is to be carried out by allocating £500 per annum for ihe ptcpose, 
until the whole of the work is complete, 

The latest type of flame arc lamp is to be substituted for the present 
type of open ares, and for which £500 per annum is also to be put aside 
During the first vear 25 lamps in the High-road, Kilburn, and Shoot Up- 
hill are being renewed, at a cost of £272. 

It is proposed to give a supply of electricity in bulk to the Willesden 
Intirmarv, and to extend the cables to meet additional demand~ in the 
Park Roval area, at a eost of £837. An extension is to be male to the 
premises of the De Dion Motor Co., at a cost of £645. 

Workhouse Lighting.—At the last meeting of Avsgarth Guardians 
the workhouse master reported that he had made inquiries of the 
two small workhouses which the L.G. Board inspector mentioned 


> 
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as having adopted electric lighting, and he stated that the light had 
been found to be a great boon. not only in the way of improved 
light, but also in cleanliness, and in one case a saving of 25 per cent. 
had been effected against the use of oil lamps. The question is to 
be further discussed at the next meeting. 


TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 


Edinburgh.—The deputation recently appointed 
Council to report upon *' 
their report. 

The deputation are of opinion :— 

]. That the “self-propelled “° tramear has attained such a degree of 
efficiency as to render it a reliable, safe and suitable vehicle of publie 
transit. 

2. That as regards first cost of car, it is necessarily dearer than an electric 
car deriving its power from without, but this is counterbalanced 
(a) by substantialsavings in construction of tramway, (b) by absence of any 
central generating station, (e) by absence of any wires above, or conduits 
beneath, the street, and (d) by the advantage that each car is an in- 
dependent unit of power, one breakdown not involving the complete 
stoppage of the system or section of the system. 

3. That the rehabiliv of the car in its freedom from breakdown is 
assured is evident from the experience at Morecambe, and in a larger 
measure by the immuniiv of the Meiropolitàn motor bus from interrup- 
tions. | 

4. That as regards working costs of tramcars automatically propelled, 
experience in this couniry is as vet too restricted to state with exactness, 
The guarantee of makers, however (of this particular speciality), and 
comparison with the motor bas costs which are so similar in their form of 
motive power, would appear to offer the prospect of close comparison — 
in the final results—with the cable or the electric tramway car. 

5. That as regards the relative merits of the direct-ditven petrol 
engine and of its compeer, the peirolelectric combination, we are lel to 
believe the latter an improvement upon the former, giving (a) eave of 
locomotion, (^) simplicity of control and drive, and (e) silence of working. 
We were. however, impressed wich the resulis obtained at Morecambe, 
and these cannot be dis re carded in the maturing of our proposals, 

6. That the success alreiviv obsained wich the "self propelled ? car 
justifies iis introduction (experimentally) to the city of Edinburgh. Ht 
apparently affords Che prospect of atapivdon to the existing tramw as 
service of ihe er v. 


by the City 
self-propelled " cars have recently issued 


Keighley.—On Tuesday the Council authorised the Tramways 
Committee to purchase two trolley vehicles from TPrackless Trolley 
(Ltd.) for £1.420, when satisted that the trackless trolley installation 
between Ingrow and Lees was satisfactory. [t was stated that the 
car in use was running very satisfactorily, and that people were 
delighted with it. The committee had not vet. however. had an 
opportunity of saving whether they were satistied ; the period of 
running had only been short. 

Light Railways.- Swansea Corporation are applying for a light 
railway order to authorise the construction of additional light 
railways in the borough of Swansea. 

Hertford County Council are applying for an order authorising 
the abandonment of certain portions of the railways authorised by 
their 1904 order to be constructed in the parishes of Bushey Rural 
(now Bushey). Bushey Urban (now Oxhey) and Watford Urban, 

The Light Railway Cominissioners held an inquiry at Barnoldswick 
last week into the application for powers to construct a light railway 
between Gisburn and Barnoldswick. 

After heaving coe evidence, the Commissioners intimaied they would 
view the land proposed to be avquired from Lord Rtbolesdate (no 
opposed) at the Gi: burn. end, and if ihe promocvess contd sa isfy ihe 
Commissioners thai ihe eap al could be raised, they would sive (heir 
decision. The proposed railway will be fimiles. 3 fuvlon- in lengh, Hi 
will connect with the Lancashire & Yorkshire Railway a^ Gis burn, and 
terms have been acrenged win the Lancashire & Yorkshire Co. who 
supported the scheme. The exiima'ed cosi is over £44,000, and it was 
proposed to raise £45,000 ca oi al, 

West Hartlepool Corporation are applying for a Light Railway 
Order to amend the West Hartlepool Light. Railways Order. 1897, 
and the West Hart!epool Light Railways (Deviation, &c.) Order, 
1901. and to confer upon the Corporation the necessary powers in 
regard to the borrowing of money for the purchase of such of the 
light railways constructed under the powers of the said Orders as are 
in the borough of West Hartlepool. 

Luton.—The Corporation intend to make a further lease to Messrs. 
Balfour. Beatty & Co. (Ltd) of their tramways for 10 years from 
Feb. 21, 1913. the Corporation to have the right to determine the 
lease upon 12 months notice at any time, the company to pay 
interest and instalments of principal in respect of loans to the amount 
of £63.000 raised b ; the Corporation for the tramways and to take 
electrical energy for the tramways from the Corporation, 


eee 


Manchester.—The Tramways Committee is considering the question 
of carrying out in its entirety the scheme for lengthening the tramway 
stages, 

On three of the main routes (Cheetham Hill, Oldham-road, and Roch. 
dale-road), the system has been applied with satisfactory results, and the 
manager (Mr. Me Elroy) thinks the result of the experiment is such that 
the Committee would not be justified in withholding the proposed 
reduction of the fares on the remaining routes. 


Tramway Transfer.—Hurst Urban Council give notice of intention 
to grant a lease for five years to Ashton-under-Lyne Corporation 
of the tramway constructed by the Urban Council under their 1900 
order. The Corporation undertake to expend £300 on renewi 
the tramways, to work them on the electrical (or other) system 
approved by the Urban Council, and to maintain the permanent 
way. electrical equipment. &c. 


: RAIL-LES$S$S, &c. 


Aberdeen.— The Tramways Committee have been considering the 
question of the proposed extension of the tramway svstem. and also 
the adoption of trackless trolley cars on two routes and the intro- 
duction of motor “buses for certain city and urban routes. A scheme 
has been approved. estimated to cost about £50,000, and the 
Council will be invited to consider it at their next meeting. 


Brighton Trolley Omnibus Scheme.— A deputation from Brighton 
Tramways Committee has visited Leeds to inspect a double-decker 
rail-less trolley omuibus which it is believed would be suitable for trafhe 
in Brighton. The members of the deputation also visited Keighley 
and Stockport in order to inspect the recently installed trolley- 
omnibus schemes in those districts. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.—The Universal Radio Synd. (Ltd.) - 


announce that during [912 tests of various wireless telegraph 
Systems were carried out, under the supervision of Dr. Austin, radio 
expert. to the United States Naval Department, at the Arlington 
radio station. and asa result a contract for the supply of the wireless 
equipment for the Colon station has now been awarded by the United 
States Government to the Federal (Poulsen) Telegraph Co. The 
station is to have a day and night range of over 3,000 miles. 

With regard to the above announcement we learn that, as the 
Colon station contract is alleged to involve the infringement. of a 
number of Marconi patents. proceedings have been instituted in the 
United States Courts by the American Marconi Company to restrain 
the Federal (Poulsen) Company from entering into the contract. 

On this subject the London Standard ` says :— 

The statement that the American Marconi Company has instituted 
proceedings in the United Staies to restrain the Federal (Poulsen) 
Company from carrying out the contract at Colon is not correct. The 
proceedings referred to were commenced some time ago and the matter is 
likely to come into Court at an early date. There has been no fresh 
development. Ht is evident, however, that the result of the litigation 
must be of considerable importance to the companies concerned, and may 
have a far-reaching influence upon wireless telegraphy for some years to 
come, 


A statement has been published by the Australasian Wireless Co. 
that at their Pennant Hills (Sydney) high-power station a steamer 
equipped with a small cargo tvpe "Telefunken radio set communi- 
eated her position to another steamer 1.070 miles west of Fremantle, 
making a total distance (it is stated) of 4.190 miles, made up of 1.970 
nautical and 2.200 land miles across the Australian continent. The 
message. it is further stated, was received at Pennant Hills on a mast 
only 150 ft. high. 

Another statement of the kind is published in regard to a message 
received at a high-power station at Awanui, New Zealand. distant 
218 miles of Auckland. where messages were picked up at night 
during a test. period by mail steamers trading between Yokohama 
and Honolulu equipped with Marconi apparatus, At one point 
the distance between these vessels and Awanui was 4,850 miles. 


The Marconi Wireless Telegraph Co.. Canada, have, it is stated, 
concluded a contract with the Canadian Government for erecting 
and equipping radio-telegraph stations at La Pas (Manitoba) and Port 
Nelson (Hudson Bay), bringing the latter part of the world for the 
first time into radio-telegraphie communication with outside places. 


Radio-Telephony.—It is reported that wireless telephone com- 
munication was established between Nauen and Vienna (about 375 
miles) and also between Nauen and stations on the Franco-German 
frontier (about 500 miles) on Wednesday. This is claimed to be a 
record distance. The apparatus was designed by Count Arco. 
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NOW READY. 


LULA LI MI I IT IU 
= EMPIRE NOTES. 
QUICHE HEIMAT TD 


Canada.— The Premier of Alberta. the Hon. A. L. Sifton, who is 
now in England, states that in 1905. when the State took over the 
telephone system there were 430 miles of long-distance telephone 
lines, 800 subscribers and no rural lines. 

In December, 1912, after seven years’ State ownership, there were 
7,457 miles of long-distance lines. 9,671 miles of rural lines, 14,692 ex- 
change subscribers, and 7,120 rural subscribers. Charges for unlimited 
service vary from £3 to £6 per annum, and trunk.line fees are moderate. 
The receipts pay working expenses and interest on the capital expenditure. 

Jt is announced that the Toronto City Council can acquire the 
Toronto Street Railway plant and franchises and the Toronto Electric 
Light Co. for about $27,000,000 (£5.400.000). The City Council 
have employed experts to make a valuation of the plants, and it is 
probable that the ratepayers will be asked to vote on the purchase. 

Egypt.—The '' Journal" of the British Chamber of Commerce 
of Egypt says the Egyptian Government is considering the develop- 
ment on a large scale of the power at present running to waste 
through the Assuan Dam. 

The scheme provides for the erection of hvdro-elecirie works, but the 
Government will probably only erect à comparatively small plant in 
The electrical energy will bo utilised in the manufacture 


HIN 


"THE ELECTRICIAN" ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1913 Edition of 
the Big Blue Book is now ready. The published price is 
158.; post free, United Kingdom, 158. gd. The volume 
brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable, as it has 
been completely and carefully revised, and it contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers’ and Dealers’ purposes. The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 1913 Big Blue Book, 
making it the most complete work of the kind ever 


published. 


— 


the first instance. 
of calcium evanamide, &c. 


FOREIGN NOTES. 


Argentina.—The '* Review of the River Plate " says the munici- 
pality of Magdalena (Buenos Ayres) is studying a project for elec- 
tricity supply in that town. 

Electricity in Mining.—-At the recent meeting of the Ouro Preto 
Gold Mines of Brazil (Ltd.) it was stated by the chairman (Mr. John 
Tavlor) that the scheme for the utilisation of some of their spare 
water power for generating electricity for lighting some of thestreets 
and houses in the neighbouring city of Marianna had been carried out. 
The plant had been installed and put into operation in June, 1912, 
and it had given the fullest satisfaction to the municipal authorities. 
as well as to the residents who had availed themselves of that 
opportunity of obtaining electric light in their houses, Since that 
time the village of Passagem has also been illuminated, and they 
anticipated that the rents to be received would give a fair interest 
on the capital expended, besides providing some extra current for 
their own purposes. 

Italy.—A decree has been issued ratifving the concession granted 
to the Nociet'! Veneta per costruzione ed esercizio di Ferrovie Secon- 
darie Italiane for the construction and working of an electric tram- 
way from Valdobbiadene station to the Piazza di Valdobbiadene. 

Uruguay.—The Government has forwarded a project to the 
legislature for the creation of a State telephone monopoly. One of 
the existing companies is the Montevideo Telephone Co., the other 


being a local concern. 


MISCELLANEOUS NOTES. 


Athleties.—'The fifth annual sports of the London Electrical 

Engineers (Territorial Force) were held at Stamford Bridge last 
week, 
The " Le Rossignol” Challenge Cup. awarded to the Company whose 
members obtain the greatest number of points in the various events, was 
won hy B Company. The following were the winners of the individual 
events: 100 yards, G. M. Drake (B Co.) ; 880 yards, Sergt. L. G. Appleby, 
(B Co.) ;: 120 vards hurdle, G. W. Mason (B Co.) ; 440 vards, G. M. Drake 
(holder), (B Co.) ; 1 mile, G. W. Mason (B Co.); high jump, E. R. 
Hutt (holder), (D Co.) ; long jump. F. J. Oliver (C Co.). 

C.s. * Dacia." —In consequence of the heavy gales which have 
prevailed in the Atlantic, the es. '* Dacia," which left London in 
April to repair the Direct United States Co.'s cable in mid-Atlantic, 


ee 


on the important subject of depreciation and wasting assets and 
their treatment in assessing annual profits and losses. Mr. Leake 
has now published an “t Index " to the subject, and this can be 
obtained, price 6d., from Henry Good & Son, 12, Moorgate-street, 
London, E.C. It will be found that this index adds much to the 
usefulness of Mr. Leake's book, and will enable the reader to grasp 
with ease the main points of the subject which Mr. Leake handles so 
ably. To the electrical industry the subject of depreciation and 
wasting assets is one of great importance, and those who have to 
deal with the financial side of electrical-engineering undertakings 
find themselves more and more concerned in the necessity for 
acquainting themselves with the intricacies of the various economic 
points which demand examination, "There are not many authors 
who have made this subject their own. and amongst the few Mr. 
Leake holds a prominent place. He is in the thick of the actuarial 
fray. and consequently is able to speak authoritatively. 


Exhibition.—The committee of the Rubber Growers’ Association 
have decided to offer trophies at the Rubber Exhibition (to be held 
in London in June. 1914) for the best samples of different classes of 
rubber, improvements connected with the collection or preparation 
of rubber, and the discovery and application of new uses for rubber. 


Ghent International Exhibition.—4A list of the British exhibitors 
at Ghent has been published by the Exhibition Branch of the Board 


of Trade, and a full descriptive catalogue of the British exhibits will 
shortly be ready. 

Loans for Tradesmen.—On another page will be found an adver- 
tisement relating to the bequest of the late Samuel Wilson. Under 
the terms of this bequest loans of from £100 to £300 are advanced to 
bona fide tradesmen and manufacturers carrying on business in the 
Citv of London or within a 5-mile radius, at 2 per cent. interest, 
Certain conditions have to be complied with in accordance with the 
terms of the trust. For instance, the grantee must be under 40 years 
of age and have been in business for himself at least one year and 
not more than three years. The usefulness of this bequest will be 
appreciated by men who find it difficult to meet the credit conditions 
of trade, which are undoubtedly becoming more exacting each year. 


* To the Continent.’’—The Great Eastern Railway Co. have issued 

a new booklet entitled '' To the Continent," giving brief and instruc- 
tive particulars of the chief beauty spotsof Europe and the facilities 
which the company's route (via Harwich) offers for visiting these 
places. The booklet is well illustrated, and those who are taking a holi- 

has been compelled to put back to Queenstown, Ireland. for supplies. | day or are visiting the Continent on business should assuredly provide 
Customs Decisions.—In a bulletin containing recent decisions as | themselves with a copy, which we understand can be obtained free by 
to import duties under the Canadian Im port Tariff, it is stated that | post from the Continental Manager, G. E. R.. Liverpool-street Station, 
the duties on electric stoves are 15 per cent. ad val, under the U.K. London. E.C. A number of the illustrations are in colour and the 
preferential, 25 per cent. under the intermediate and 27} per cent. | information given is very complete. All the company's new steamers 
are turbine-driven, electrically lighted and fitted with radio-tele- 


under the gen-ral tariff. 

_ Amongst articles which may be imported duty free into the , graphic installations. 

Seychelles are electrical instrumenta for the Eastern Telegraph Co. Uses of Electrieity.—The Kilowatt Publishing Co. have issued, 
Depreciation and Wasting Assets.—Some time ago we briefly re- ; under the above title, three booklets dealing with (1) electric lighting, 

Viewed a book by Mr. P. D. Leake, F.1.C.A., author of several works (2) electric cooking and heating, &c., (3) works driving. 
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TENDERS INVITED. 


VILLE IHE TUUTUU ATTE IUTEHTL TELLE TEL EHE TELLURE UELLE UL 


| 
Condensing Plant. Tramway Rails. 

PEMBROKE (Co, Dublin) Urben Council invite tenders for the "ALFORD Corporation want tenders by 3 p.m. June 2 for 
supply and ereetion of Condensing Plant at their electricity 1.000 tons of Steel Tramway Rails. Particulars from the Tram- 
works. Specification and form of tender from the Town Hall, ways General Manager. 
Balls-bridge, end tenders addressed to the Clerk to the Council, 
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C ta WAR OU „> | Telegraph and Telephone Material. 

an uh must be in by noon Saturday, June 14. E The Postmaster-General's Department, PERTH (W.A.), require 
tenders by 3 p.m. July 30 for Steel Towers and Ironwork. and 
Telegraph and Telephone Material. by 3 p.m. Aug. 6 for Insulators. Telegraph and Telephone 
Tenders are invited by the Commonwealth of Australia for Material and Iron Poles (W.A. schedules 258, 261 and 264). 
the supply and delivery of Telegraph and Telephone Material The Deputy Postmaster-General, PERTH (Western Australia) 
at.various towns in the Commonwealth States. "Tender forms, invites tendera until 3 p.m. July 23 for Switchboards and 
specifications, &c.. from the Commonwealth Offices, 72, Victoria- Parts, by 3 p.m. July 16 for : Telegraph and Telephone 
street, London, S.W. The places where goods are to be delivered Material ‘(schedules 260, 267 and 273); and until 3 p.m. July 

and the dates for receipt of tenders are given in an a lrertisement. 30 for Switchboard Cable (schedule 273). 
Turbo-alternator, &c. The Deputy Postmaster-General, MELBOURNE (Victoria), 
RAWTENSTALL Corporation want tenders by noon June 10 will receive tenders until 3 p.m. June 24 for supply of Telephone 
for Supply and Erection of 1.500 kw. Turbo-alternator, with 


Parts (schedule 867), Teléphones (schedule 864), h.d. Copper 
Wire (schedules 854 and 855), until 3 p.m. June 10 for Incan- 
descent Electric Lamps (schedule 862). until 3 p.m. July 1 for 
Cable Boxes (schedule 876) and Switehboerd Parts (schedule 879), 
until 3 p.m. July 8 for Measuring Instruments (schedule 870) and 


Condenser. Specification, &e.. from the 
and Tramways Engineer. 
Annual Supplies for Electricity Department. 
MANCHESTER Electricity Committee require tenders by noon 
June 7 for 12 months’ supply of Cables, Carbons; Dynamo and until 3 p.m. July 15 for Switchboard Parts (schedule 878). 


Carbon Brushes. Electrical Accessories, Incandescent Lam ps. Specifications from the High Commissioner, 72, Victoria- 
Installation Wire Insulators, Oils. Rubber Goods. &e. Forms street, London, S.W. 


of tender, &7.. from Mr. F. E. Hughes, Town Hall. Manchester. 


Borough Electrical 


Electric Lift. 
Cables. . l The Chairman of the Tender Board, Provincial Auditor's 
! LoxpoN County Council require tenders by 11 a.m. June 3 for Office, CarETOWwN (South Africa) will receive tenders until 
supply. &c.. of h. and Lt. Cables. &c. Specitications from the June 25 for the supply and Erection of an Electric Passenger 
Clerk, Spring Gardens, N.W. : 


Lift at the Alexandra Hospital, Maitland (Cape Province). 
Specitications from the Secretary, P.W.D., Pretoria, or the 
District. Engineer, P.W.D., Capetown. 

Pumping and Electric Lighting Plant, &c. 

The EGvrrraN PusBLic Works MINISTRY require tenders by 
noon July 1 for (4) Diesel Plant (15 units, each consisting of an 
engine direct-coupled to a pump) and an Electrical Installation for 
auxiliary power and light for the pumping station (motive power 
to be crude oil engines), Travelling Cranes and Weighbridge, 
and (B) Steam Plant (12 units, each consisting of engine and 

pump) or (alternatively) five units, each consisting of an engine 
PORTSMOUTH Guardians want tenders by 11 a.m. June 11 for coupled to two pumps. and two units, each consisting of an engine 
Complete Electrical Installation of workhouse infirmary coupled to a pump, Water-tube Boilers, Coal and Ash-handling 
extensions, and the Boiler House.  Specitications from the Plant, Economisers and Steel Chimneys. Conditions of tender, 
Guardians’ Offices, St. Michael’s-road, Portsmouth. &c., from Sir A. Webb, Queen Anne's-chambers, Westminster. 
Electrical Fittings, Indiarubber, Ironmongery, &c. 


The LivERPooL ELECTRIC RaILWay Co. require tenders by Equipment of Power Station and Distribution Network. 


College Lighting, &c. | 
Tenders are wanted by noon June 6 for the installation of 
Electric Light and Electric Bells at the new training college, 
Glanmor, SWANSEA. Specifications, &¢, from the Clerk. 
Education Offices. 9. Grove- place. Swansea, 
School Lighting. 
Tenders are wanted by June 4 for fitting the Grange,street. 
Municipal School, Bradford. MANCHESTER. for Electric Lighting. 
Specification, &c.. from the Education Offices, 


Infirmary Lighting. 


) ` aros ' H Wott :: TE 
lO a.m. June 3 for 12 months’ supply of Electrical Fittings. | E "p n Chili, will pou e 
Indiarubber, Ironmongery, Oils and Grease, &c. Forms of ME. RE s , " j V the equipment of an E ectric es 
tender, &c., can be obtained at 31. James-street, Liverpool. PO USEN No - port OF VALPARAISO, Specifications can be ; 
Internal Telephones, and Bells tained at the Chilian Legation, 48, Grosvenor-square, London. W. 
9 . 


The Metropolitan Asylums Board want tenders by 2:30 p.m. 
June 4 for extension of internal Telephone System and instal- 
lation of new Signal Bells at the Western Fever Hospital. Sea- 
grave-road, FULHAM. N.W. Specifications from the Board's 
Office, Embankment. E.C. 
‘Cooling Tower. 
Hauirax Tramways and Electricity Committee require 
tenders by noon June 6 for Supply and Erection of Natural | Electric Tramway and Power Supply Concession. 
draught Chimney-tvpe Water-cooling Tower. Specifications, The Kokanp and ANpizHaNnp (Turkestan) Municipal Eco- 
&c., from the Borough Electrical Engineer. nomic Committee invite offers for a Concession for the con- 
"Iramear Trucks and Wheel Centres. 4 struction of Electric Tramways. Tenders by July 14. 
MANCHESTER Tramways Committee require tenders by 10 a.m. 
June 17 for supply of Tramcar Trucks and Wheel Centres. | tSp Apparatus and Instruments, &c. 


Concession for Construction of Electric Tramway. 

Tenders will be opened on June 16, at the Public Works 
Department, MADRID. for a concession for the Construction of 
an Electrice Tramway from Reus to Tarragona. Loca! repre- 
sentation is necessary. The “Madrid Gazette," conta.ning 


particulars, may be seen at the Board of Trade, 73, Basinghall- 
street, London, E.C. | 


— AE 


URP ee : PON : Tenders are invited by the Directorate of the SERVIAN 
Specifications from Mr. J. M. Mcllroy, 25. Piccadilly, Man- | TELEPHONES for the supply of telephone Apparatus and Instru- 
chester. ments, including 225 e.b. Wall Telephones, 200 c.b. Portable 

Electrical and General Stores. Telephones, 200 Table Telephones, &e. Tenders (in French or 

CLACTON Council require tenders by noon June 11 for 12 German), accompanied by a deposit of 20 per cent. of amount of 
months’ supply of Service Fittings, Joint Box Compound. i D 


. < for ti È offer, should be addressed to the Direction des Téléphone: Serbe, 
Bitumen, Oils. &c.. or the electricity department. Belgrade, from whom further particulars may be ob^ ained. 
tender from the Clerk. 


| Local representation is necessary, 
Pumps and Motors. 


Forms of 


Electric Fittings, &c. 

East Ham Corporation require tenders by 10 a.m. June 7 for The Penrikyber Navigation Colliery Co. (Ltd.), PENRUIWCET- 
supply and erection of a motor-driven Centrifugal Pump at their BER. R.S.O., Glam.. require tenders bv June 4 for 12 months’ 
sewage disposal works. Specification, &c., from the Borough IP 


D supply of Electric Fittings, Steel Rails. Iron and Steel. Castings, 
engineer. 


Paints, Oils, &c. Forms of tender from the Secretary. 


iT 
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DUBAI IHE TTE DETTA 
TENDERS RECEIVED AND ACCEPTED. = 
TET II TII MTIT 


r WornvERHAMPTON.—The following tenders have been accepted by 
the Electricity Committee :— 

British Westinghouse Co., for supply and delivery of four converters 
£2,950; Electrice Construction Co., supply and delivery of two sub. 
station switchboards, £408. 10s, and £209. 10s., respectively ; A. Revyrolle 
& Co. supply and delivery of extra high tension switchgear for Com- 
mercial-road station, £2,000. 10s. 

The Tramwavs Committee have also accepted the tender of the Lorain 
Steel Co. forthe following :—For special work for new car depot extension, 
&c., at £1,128. 

" WorAN " Lamps.—Siemens Bros. Dynamo Works have ob- 
tained a contract for the supply of 12.000 ` Wotan " lamps for use 
on the Buenos Aires Great Southern Railway. 

This order, coupled with the fact that several other large railway con- 
tracts have been secured for * Wotan " pure drawn tungsten wire lamps, 
is convincing proof that, apart from their high ethiciency, * Wotan ” 
lamps must possess an extraordinarily strong filament in order to cope 
successfully with the strenuous usage to which they are subjected. in a 
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Hut 


Bull 


railwav installation, 
East Hast.—The following tenders have been accepted by the 
Council :— 


tav Electric Co., wiring at the sewage works, £67. 10s, : Dick, Kerr & 
Co., supply of permanent way material required for reconstruction. and 
duplication of the tram track in High-sireet North. £775. 183. 

Woo wicr.—The Council have accepted the tender of the British 
Transformer Co. for a supply of transformers on the following basis : 

4o k.v.a., £199; 40 k.v.a., £138 ; Oo lov.a.. £41. 5s. ; 90 k.v.a., £316. 
The tender of the Yorkshire Copper Works has also been accepted for a 
supply of tubes for re-tubing the second large condenser at the Plum- 
stead works, at 10!d. per Tb, 

NTEPNEY (LONDON).—The tender of the British Insulated & Helsby 
Cables to supply 24 street boxes for £129, and six for £61. 10s., and 
that of the Universal Electrical Mfg. Co., for six street boxes, for 
£62. 5a.. have been accepted. 

West Him.—H. R. Mansfield has received an order from the 
Corporation for 12 months’ supply of stoneware ducts, at £2. 3s. 9d. 
per 1.000. 

BanNEs,—The Council have accepted the tender of the Electrical 
Engineering & Equipment Co. for the supply of feeder and distri- 
buter cables. There were 13 tenders. 

SoutH AFRIcA.—Siemens Bros. Dynamo Works have obtained 
a contract for the supply of 3.500 “ Wotan " pure drawn tungsten 
vire lamps for the Union of South Africa. 

MEXBoROVGH.—The Council have accepted the tender of Gallo. 
ways (Ltd.) for a Lancashire boiler at £723. 

DeNpEE,.—The tender of Primrose & Primrose has been accepted 
for the electric lighting of the new training college. 

HanRoGATE.—The Council have placed an order with Ferranti 
(Ltd.) for switchboard extensions, at £195. 10s. 


—— 
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MUNICIPAL ACCOUNTS. 


= Accrington.—The accounts .of the electricity department for the 


year ended March 31 show capital expenditure £121.178 (increase | 


128.834). including £11,669 provided out of revenue, and outstand- 
ing capital is £56,853. 

, Revenue was £23,716 (compared with £19,452 in previous vear), work- 
ing and genera] ex penses were £14,345 (£10,872). interest required £2,465 
and instalment of loans £4,202, leaving net profit £2,323 (£2,562), Work- 
Ing expenses were 0:712d. (0-787d.) per unit sold and total costs, including 
capital charges, 1-062d. (1-223d.), and the average price obtained was 
I-142d. (1-349d.), Units sold were 4,836,024 (3.315.512). There are 932 
(348! consumers. The total maximum demand was 2,303 kw. (1,719 kw.). 


Coventry.—The accounts of the electric supply department for the 
year ended March 31 were adopted by the Council on Tuesday. 

Revenue was £60,522 (compared with £50,682 in previous vear), 
working expenses were £24,766 (£17,371), the increase being largely 
accounted for by the increase in the price of coal. Capital charges were 
£19.510 (£17,138) and net profit was £16,246, 

The chairman of the Electric Light Committee (Mr. Lee) said the past 
year had been again one of progress, the profit being £16,246. The 
period of 25 vears allowed for repayment of loans for plant had proved to 
be too long, and had Coventry availed itself of the permit the department 
would now have been saddled with a lot of obsolete plant. He men- 
tioned that 75 per cent. of the local output of current was taken by manu- 
facturers for power, The committee recommended that the surplus be 
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disposed of by paving over £4,500 to the general district rate in aid of 
rates, putting £11,600 to plant reserve account, and by applying the 
balance to other matters of plant equipment. lt was also recommended 
that the flat rate for use of electric energy for hghting be reduced from 
$id. to 31d. per unit. Dealing with the controversy as to the disposal of 
the surplus, Mr. Lee said discussion had been sharpened by the attitude 
of an L.G. Board inspector who recently visited Coventry and deprecated 
large assienments to rates from the profits of the department. Reference 
had been made to Birmingham practice, but Birmingham was a much 
larger place than Coventry and there was no comparison between the two 


places, 

Devonport.—The accounts of the electricity department for the 
year ended March 31 show capital expenditure £126,723. and the 
outstanding capital is £123.948. Stock redemption fund amounts to 


£22.414. 

Revenue from electricity was £18,645 (compared with £16,519 in pre- 
vious vear) working and general expenses were £11,738 (£10,189), less 
rents and meter rentals £508 (£497), leaving gross profit £7.415 (£6,827), 
sinking fund required £3,377 (£3,143) and interest £3,648 (£3,664), leaving 
net profit £390 (£21). Revenue from electricity was 2-043d. (2-O82d.) per 
unit sold, and working expenses were ]-286d, (1-2840.), less rents and 
meter rentals 0:056d. (0-063d,), and capital charges were 0-7 70d. (0-858d.). 
Units generated were 2.799,256 (2,463,640) and sold 2,190,354 (1,904,638). 

Grimsby.—The accounts of the electricity supply department for 
the vear to March 31 show gross capital expenditure £114.582 (in- 
crease £4,757). and the loans outstanding amount to £81,839. 

Revenue was £21.230 (compared with £21,233 in previous vear), 
working expenses were £11,175 (£12,227), gross profit was £9,789 (£8,911), 
capital charges were £6,642 (£6,306), and net profit was £3,147 (£2,605). 
Revenue was 1-93d. (1-59d.) per unit sold, working expenses were 1:054d. 
(1-113d.). Units sold were. 2,388,567. (2.477.212). 1.404 
(1,174) consumers, and the total connections are equal to 130,843 (115,447) 


There are 


8 c.p. lamps. 
The report of the borough electrical engineer (Mr. W. A. Vignoles} 


states that the surplus available, after paving all the usual charges out 
of net revenue appropriation account and contributing £1404 to capital 
account, is £1.418 irstead of £700 as estimated. The increase in revenue 
from private consumers (£1,864) was the greatest on record. There are 
271 (233) motors connected, their aggregate horsepower being 1,748 
(1.500) and units sold for power were 675,914 (570,335). Coal cost 
0-314d. (0-201d.) per unit sold. Total works costs were 0:669], (0-723d.) 
or with management, rents, rates and taxes, &c., LOSA. (1-113d.). Net 
profit was £3,147 (£2,605), and it is proposed to transfer £1,331 to the 
rate account. The load reached 1.520 kw. (1,451 kw.). and, after allow- 
ing for the motor-generator and booster plant for traction, the plant was 


fully loaded. The new turbine machinery is being pushed forward for 


the coming winter. 

Heckmondwike.—The accounts of the electricity department for 
the vear ended March 31 show revenue £8,554 (compared with £7,622 
in previous year). 

The ordinary working and general expenses were £4,712 (£4,936) 
=:0-76d. (O-89d.) per unit sold, and energy purchased (£345), street 
lighting costs (£62), installation of underfeed stokers (£58) and alteration 
of new condenser (£28) brought the total expenses to £5,205 (£5,272). 
After meeting capital charges amounting to £1.474 (£1,499) there was a 
surplus of £1.874 (£851). Units generated were 1,688,165 (1,535,013), 
purchased 109.765 (nil) and sold 1,485,487 (1.321.615). There are 342 
(310) consumers with the equivalent of 68,990 (63,199) 8¢.p. lamps 
connected. 

Manchester.—The accounts of the tramways department for the 
year ended March 31 were approved by the Tramways Committee on 
Tuesday. 

The gross capital expenditure is £2,061.791 (increase £63,196), and the 
amount of sinking fund applied in reduction of debt is £435,986 (£380,535) 
while the renewals and depreciation fund amounts to £471,278 (£447,507). 
The year’s revenue was £887,647 (11-351d. per car-mile, compared with 
11-375d. in 191]-12), total working expenses (including power) were 
£557,737 (7:132d. against 7-037d.), and gross profit was £329,909 (4-21. 9d., 
against 4:338d.). The amount carried to net revenue account was 
£344,191 (4-401d., against 4:523d.) and included interest from bank and 
on investments, Deductions have to be made for interest on capital, 
taxes, rents of lines and writing off leaseholds, leaving £253,860 (3-2 46d 
against 3-326d.) to carry to appropriation account. Sinking fund re- 
quired £52,394 (0-670d. against O-675d.), reserve, renewals and depre- 
ciation fund £96,351 (1:2332d. against 1-468d.), contribution to street 
improvements £5.115 (0-065d.) against 0-0544.), and contribution in aid 
of rates £100,000 (1-279d. against 1:129d.). The amount received for 
carriage of parcels was £12,647, and the net income of the parcels depart- 
ment transferred to tramway account was £3,569. Passengers carried 
were 187,675,183 (compared with 174,424,237 in previous vear), and 
car-miles run were 18,768,259 (18.076,909). Average total revenue per 
car-mile was 11:351d. (11:375d.), and working expenses, including power, 
were 7:132d. (7:037d.). Units used per car-mile were 1-625 (1:653). 
During the vear about 34 miles of new line were opened for traflic, the- 
total length of single track (including lines over which the Corporation 
exercise running powers) being now about 188} miles. 

The accounts of the Electricity Committee for the vear ended March 31 
show an income of £467,194 from sales of current, against £427.70] i» 
1911-12. Hire of motors and sundry rents vielded £10,293, against £8,616, 
Working expenses absorbed £253,561 against £215,895, the difference be. 
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ing due partly to additional consumption of coal, expenses of new 
business, and largely to inflated coal prices. The balance was £223,926 
(against £220,422), and has been appropriated as follows: Interest, £67,745 ; 
sinking fund. and voluntary supplementation thereof, £127,850 ; rate aid, 
£24,500 ; loss on India 3 per cent. stock, £3,831; total, £223.926.— The 
average cost of production is 1-033d. per unit sold, against 1-045d. in 
1912. The cost of coal over the year was 12s. 4d. per ton, against 
10s. 10d. The average prices realised were as follows :— Lighting and 
power 1L085d. (1:131d.), traction 1-046d. 1((L-0]17d.), and all. supplies 
together L-075d. (1-096d.) The total units sold were 10 £000,000 against 
93,000,000. For the current vear it is anticipated that the sales will show 
a similar increase, On mains there was a net addition of 15 miles, 
1-147 yds., and the report states that important developments in the 
lighting of the streets by electricity have taken place during the vear. 

Oldham.—The accounts of the electricity department for the past 
year were submitted to the Electricity Committee last week, and 
show gross capital expenditure £318.414 (increase £11.668). 

Revenue was £46,647. working ex penses were £25.452 and interest and 
sinking fund required £18,618, leaving net profit £1,0 H, after providing 
£1,533 for expenditure on meters. Units sold were 3,028,203 (com pared 
with 2,451,116 in 1911-12) exclusive of traction. Units supplied for 
traction were 3.435.213 (3.541.360). Total working expenses were 
0-741d. (0-0244.) per unit sold. the increase being due to the coal strike. 
Total connections (apart from traction supply) were equal to 241.258 
(206,048) 8 c.p. lam ps. 

Stafford.—At March 31 the total capital expenditure on the 
electricity undertaking was £32.500 of which £16,243 has been 
repaid. 

Last vear’s revenue was £6,183, and working and general expenses were 
£3,702. After providing for interest, instalment of loans, income tax and 
bonus to workmen (£115), the net profit was £216, of which £200 has been 
placed to depreciation account. Units generated were 946,081 (759,736), 
and sold 731,874 (087,094). The total maximum demand was 530 kw. 
(401 kw.) 


PATENT RECORD. 


— — 


SPECIFICATIONS PUBLISHED. 


The fcllowing abstract from some of the specifications recently published have been 
specialiy compiled by Messrs. MEWBURN, ELLIs & PRYOR, Chartered Patent. Agents, 
70 and 72, Chancery-lane, London, W.C. "M 

W henever the date applied for differs from the date on which the application was lodged 
al the Patent Office the former ts given in brackets after (he title. 


1911 SPECIFICATIONS. 
Electric signalling systems. (13,6, 12.) 


1912 SPECIFICATIONS. 
7258 AxT.-Ges. Brown, Boveri ET Cie. Dynamo-electric alternating-current ma- 
chinery. (291 12. Addition to 4.46012.) 
7,264 GopFREE. Automatic toll recorder tor telephone systems. (3 4/11.) 
7,903 Becker. M:thod of regulating the attenuation in electric telegraph and telephone 
lines loaded azcordine to th: Pupin system, for vibrations of various periodicities. 
(3L/3:01,. Addition to 65. 11.) 

Describes a method of r-gulat.ng the attenuation in lines transmitting various 
electric waves, wherein sources of inductance are inserted at preferably equal distances 
amounting to a fractional portion of the lenoth of the wave and wherein the sources 
of inductane- are arranged accordine to the Pupin svstom in series with the conductor. 
by varying the equivalent inductanc>, either by means of additional inductances and 
branches circuits tuned accordine to the principle of resenanc* to a definite p-riodicity 
or by the arrangement of capacities directly in series with tne inductance in the main 
circuit. 

9,733 HuEsTLEY. Tel ography. n l 
9.94] Hansen & Mour. Manufacture of electric incandescznc? filaments or bodies. 
10,029 Marks. (Land:rs. Frary & Clark.) El-ctrically-heated apparatus. ——— | 
10,120 AuroMATIC TELEFHONE MFG. Co. (Automatic Electric Co.)  El:ctric impulse 
transmitters. 
10,209 PoprEsAK. Maeneto current eonerators. 
10,364 TELEPHONFABEIK Axt.-Ges. VORM. J. BERLINER. 
i systems. (11 5 11.) | 
10,376 Martin. T-l-phen? systems. (2.5.11) 
10,541 Heit. El-ctrod+s for primary or sscondary batteries. (9:/5711.) 
10,654 SURMERSIBLE & J.-L. Motors iL To.) & Coorer. — Electric motors. 
10,655 SUBMERSIBLE & J.-L. Moross LTD). & Poynpgr. Dynamo-sl-ctric machines. 
10,758 Morigrr & Eowarps. Shad: supports and lamplocxs for electric incandescent 
lamps. 
10,765 ELECTRIC & ORDNANCE Accessories C9., Morrison & Davies. 
elements. l , 
10,780 ScuoLes. Adjustable electric Eght pendants and the like. l l 
10,863 Galetti. Transmission of electric en-rzy at a distance without connecting wires, 
and a new systèm of wireless sienalling. l 

Broadly consists in the employment at th: transmitting station of an atrial which 
is relatively slowly charged in one sense only and is impulsively discharged by means 
of a quenched spark. also in one sense only, the obj-ct ot such an arrangement bzing 
the production of rapid unidirectional discharges in the anal circuit, The signals 
gre recciv_d in the form of unidirectional currents in an a2rialin which the formation 
of free oscillations is suppressed. 

11,260 Naper Bros. & Tuourson (Ltp.) & Harris. 

11,849 Mann.  Enctric water-heater. | l 

13,152 WiLLiAMSoN. Portable electric light fittings. 

13,365 MgtRcwskY. Electric insulators. 

13,903 AUTOMATIC TELEFHONE Mro. Co., AITKEN, Coorer & REMINGTON. 
municating telephone systems. 

14,015 Dupitier. Wirelzss telceraphy. l l , 

Apparatus is described for the production of alt-rnating primary currents parti- 
cularly ad .pted for wireless tslography and where a musical frequency of, say, about 
30) to 492 cycles is employed. Azzordiaziy. from}the supply or primary current (direct 
or alternating) is produced an alternating pulsating or variaol: current pref-rably of 
a musical frequency by moans of a current variator or interrupting devic? consisting 
of a variable oscillator m-chanicilly, el 'ctromechanically or electromaeastically 
controll-d, the curr. nt thus g-an rat d biag us iin tho primary of another trans- 
former, the s condary of tais transform r o 12z coin ct q vita an oscillating circuit 
including a current dischareer, and for wir l 33 pucsot-s cona ct J to an aerial and 
earth. Th» natural frequency of the first secondary circuit is pr ferably equal to or 
4 harmo.uc of the frequency of the oscillator, 

16153 Wester EvscrricC>. (Western Electric Ca.) 


27,974 HACKING. 


Branch exchange telephone 


Electric heating 


Electric circuit-closing devices. 


Inter-cọom- 


Electric cable sheath. 


16,343 Siemens Bros. Dynamo Works (Lro.) & Payne. Electric controllers, starting 
switches and the like. 

17.035 BLACKALL & JACOBS. 

17,346 HILDERBRAND. 
nating current. 

17.689 B.T.-H. Co. 

18,589 B.T.-H. Co. 

22,127 JOHNSON. 


Sienalling on railways. 
AS for transforming direct electric current into alter- 
(14:212) 
(General Electric Co.) Protective devices for electric circuits. 
(General Electric Co.) Arc lamp electrodes. 
Controlling or regulating devices for electric lamps. 
23.588 ScugiNIG. Wall plugs for electrical fittings. (016, 10/11.) 
23.590 Aron. System for the electrical regulation of clecks and the like. (16710 11. 
23,734 GoLpscHMIDT. R-c2ption of electric waves in wireless telerraphy.  (18/10.11.) 
Has for its object to transform the frequency of the arriving waves into as pure as 
possible a low frequency current te? the az plicant's Patent Specification No. 8.397 
of 1911). The residual maenetism of the tron contained in an asynchronous trans- 
former as therein described elves risa to disturbance, and accordingly in the present 
specification the applicant claims “ A method of receiving ebctric currents of hich 
frequency according to which, by means of an asynchronous:!y rotating commutator 
or toothed disc, er of several such connected in cascads.the high-frequency current 
is transtormed into a current of low or medium frequency suitable for the recoiver," 
24,776 Marks. (Landers. Frary & Clark.) Electrical heating units. (Divided appli- 
cation on 10.029 12. Avril 27.) 

25,646 PopbtESAK. lgation devices for internal-combustion engines. 
cation on 10.209 12. April 39.) 

27.783 Garray. Electric lamps for automobiles. 

29,847 AcHENBACH. Primary galvanic calls. 


1913 SPECIFICATIONS. 


(Divided appli- 


318 KORTING & MatHIESON Akr.-OEes. Blow magnet for arc lamps. (11 5712.) 
1.996 SiGNAL Ges. Receiver for submarine sienalling. (30 11.12.) 
e GxaissiNcER., Telephonie transmitters. (Divided application on 7.482/12. March 27.) 


446 GLENN & British Pneumatic Rattway SiGNAL Co. 
circuits of elèctric motors. 
4093 B T.-H. Co. & Beitran. Electric motor-contralline devices. 
4,091 BERGMANN ELEKTRICITATS WERKE AkT.-G2s. Devices tor reversing the direction 
ot running of polyphase current commututor motors. (123 12.) 


9,073 Jor. " Portable electric battery lamps. (Divided application on §,170,12. 
March 1.) 


Protective devic: for th: 


APPLICATIONS FOR PATENTS. 


Norg.—T he undermentioned Applications (except those marked +) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months afier the date attached to the. i? they have not bezn published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk ts adi xe. 

April 28, 1913. 
9.885 BgoMLEgv. Sandine gcar for tramway or railway vehicles. 
9.833 Warr. Electricully-op-rated drill of the percussion type. 
9.904 JENNINGS. Loud scund-reproduc ne telephones. 
9.930 Weaving & Ferranti, Ltp, Electric water heaters and the like. 
9,940 Porpgs. Portable electric battery lamps. 
9.999 BtoxAM. (Robert Bosch. Germany.) Variable resistances for automatic rezu- 
lation of electric currents.* 
9.985 B.T.-H.Co. (G.E. C3.. U.S) Manufacture of a rubber-like material.’ 
9.986 Hastinss. Selective system of telephony." 
9,987 Write. Sparking plugs for internal-combustion engines. 
April 29. 1913. 
9.996 HAwoRTH. Control of electremechanical transmission ears. 
9,998 Lewis & TERRELL. Electrically insulated railway joints. 
10.004 WiLkiNsoN,  El*ctric incandese-nt lamp holders. 
10.006 Ramina & Krause. Filtering electroplating: and the Hike solutions. 
10,018 Heins. Substitution resistances for electric lamps. (Addition to 9,530 13. 
25 11°12, Germany.)* 
10.020 Stone & CuarPrLE. System of electrical traction. 
10,031 Ferra. Deriving electric current formed by means of thermo-slectric elements. 
10.036 Gyvris. Direct conversion of heat into electricity.* 
10.046 GospEN. Electrical fre alarms. 
10.073 Darsy & West. Electrically-op>rated drills.* 
10,074 Evans. Electrically transmittine and indicating orders, signals, information or 
the like. (Addition to 26,694 12.) 
10,075 Quan. Incand+scenc> lamps. 
10,077 ALLESEMEINE ELE :TRIC!TATS G23. 
contact immersed in a liquid. 
10.081 Darby & West. 
10,100 Rusyton. 


Elsstric switch having mak? and bii 
1) 5:12, Germany.)* 
Circuit controllers. * 
E}sctric clocss.* 
April 3), 1913. 
Wireless telephone. * 
Telephone relav.* 


10.153 MATORANA. 
10.154 MAJ^RANA. 
10,157 Mocre. Form of electric annunciation and circuit changer. 
10.169 Corton. Caller for wireless telegraphy. 
10,164 Mees Peon Co. (Western Electric Co., U.S) 
uctors. 
10.181. Martin, Jackson, A. J. CaMPBELL. T. B. CampeeLL & W. CAMPBELL. Rezu: 
nn the current in direct current arc lighting, szarchlights, electric welding aid 
th: lke. 
10.188 HuGHEs. 


Flexible electric c3- 


Raising and supportine arc and other lamps and the like. 


10.190 WarkiNs. Electrically or mechanically vibrated diaphragms for sound devic2s. 
10.195 O'NeiL. Tel:eraphy. 


10,200 Automatic TELEFHoNE M'o. Co. 


svst*ms.* 
10.223 B.T.-H. Co. (G.E. Co.. U.S.) 
Electric couplings. * 


10.225 Ross. 
10,210 RouBAL. Manufacture of electric carbons.* 
May 1. 1913. 


10,225 HavruoRPE. Cleanine and coating inside and outside of tubes with metals or 
alloys by electro-doposition with th» aid of mechanical devices. 

10.232 TURNBULL. Apparatus for detecting weak electric currents. : 

10,262 Hein. Substitution r-sistanc:s for electric lamps. (Addition to 9,530/19. 
I1 3:13; C rmàsy:)* 

10,273 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., G:rmany.) Telephon? with 
poles arrange -d caone^ntrically.* 

10.289 Arrin. Elsctric radiators for heating. 

10,304 B.T.-H. Co. (G.E. C3.. U.S.) 


(Automatic Electric Co., U.S.) Telephon? 


Voltaz> control of electric circuits." 


(2/5/12, Franc2.)}* 
Arc lamps. 

May 2. 1913. af 

10,359 Et wELL. R-newabl2 check rail, either straight or curved, for tramways. lig it 
railways or the lix». 

10.373 Corsi. Electrically operating jacquard machines. * 

10,396 KNABL. El-ctricalintsrrupters or vibrators. 

10.399 PLECHER. T.l:phon? transmitters? 

10.403 Arrin. Heating water and other liquids by electricity. (3/5/12, Franc:)* 

May 3, 1913. 

10,416 RAILINGS & GagRAsD. Eloctric motor control apparatus. 

10.422 Douaurr. Count-rwcients for pon dant electric light Attings.* 2 

10,423 BAILEY, Taylor & MIDDLETON. Manu‘acture of electric incandesc2nc2 ligat- 
emitting bodies by electrical means. 

10,431 Purves. Counting and r-pistering telephone calls. 

10,454 BasuETT & Morcgrr. Lampnolders for electric ligat. 

10,460 BLoxaM. (Sim a;sScauckort-work? G.m.b.H., Germany.) 
terns, pictures or th: lik- with the aid of electric currents. * 

10.468 Pzarp. Increasing the efficiency of electric incandescent lamps. 

10,470 J. Srone & Co. & Daskga. Switches. 

10.472 HovrAND. El ctrical relay arrangements, 


Reproducin 3 pat- 


(6/5/12, Norway.)* 
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ROTTERDAM 


FINANCIAL MATTERS. 


TTA HATTE ATTE 


| will. however, allow the xum standing to debit of profit and loss aecount 
to be paid off and there is a balance to be carried forward. The credit 


COMPANIES’ MEETINGS AND REPORTS. 
to profit and loss account, amounting to 817,237.48, has been placed. to 


— MÀ amortisation fund. The vear's revenue was $203,548.72. 

BIRMINGHAM DISTRICT POWER & TRACTION CO. (LTD.)—The total COMPANIA ITALO-ARGENTINA DE ELECTRICIDAD (BUENOS AYRES. 
revenue for 1912 was £115,698, compared with £109,901 for 1911. The | The directors’ regort for the first vear's working (to Dec. 31, 1912) states 
expenses were £55,589, against £52,365. After providing for all sums | that construction work has commenced. In August last the company 
chargeable to revenue (including repairs, maintenance, sums payable purchased 67 shares of the 100 issued by La Electrica of Corrientes, and 
to local authorities, and placing £5,000 to renewals fund) there remains | thereby obtained control. Profits for the vear amounted to $25,564.28, 
which is placed to the amortisation of the Dolores station. 


£55,108, to which must be added £341 brought forward, making £55,449. 
Deducting interest on loans (£7.539) and on debenture stock (£16.084), |. . 
the balence is £31,826. Debenture sinking fund required £4,929 and | ,, COMPANIA TELEGRAFICA-TELEFONICA DEL PLATA (MONTE VIDEO). 
dividend on the 51 per cent. cumulative preference shares. £11,538, Phe report for the past vear stated that the profits had decreased con- 
leaving £15.359. The directors recommend payment of a dividend on | S!derably in consequence of the suppression of direct lines to business 
the preferred ordinary shares at the rate of 31 per cent. for the year houses, owing to the resolution of the Government, and the reduction 
(£12,250), to place to reserve £3,000, leaving to be carried forward £109. OF the ca hle EccL Paraje m d pedi du RN Ac s. m 
The gross receipts from the tramways were £53,639 (compared with A l onn ECD Ene Secu Upa peri compared ee Beane 
£50,515), and from the lighting and power department £29,475. an " 91 A ae Tee. from the telephone Puts nc da TR dd 
o $12,300. The reduction of the dividend of the Telegratica- Telefonica 
Nacional from 7 per cent. to 4 per cent. reduced revenue from this source 
Net profits for the vear (including $1,437 


increase of £3,005. Expenditure of £3,945 on capital account was in- 
curred during the year for additional plant, mains, &c., for the lighting A | i 
a ca P ; Z | to $11.363 (against $19.886). 
A dividend of 5 per cent. has been 


undertaking in Smethwick ; £4,843 for the purchase of motor omnibuses | ht f 635, 600 
ä . . . " ` i * Nd y oa ^ Mesa ENT | 

for hire to the Birmingham & Midland Motor Omnibus Co., and £724 in |. ?ouzhnt Forward) wer MAR 

declared (compared with 121 per cent. last year). 


respect of parcels equipment, &c. The exchange of the shares held by 
the company in the City of Birmingham Tramways Co. for shares and MIRRLEES, BICKERTON & DAY (LTD.)—'The net profit for the vear 
?lecirical & Industrial Investment Co, has been | ended March 31, afier providing for depreciation and directors? fees, is 

£11.116, making with £337 brought forward, an available total of £11,453 
£2,184, and the directors recommend a 


LIU 


ii 


HEART 


| 


— 


debenture stock of the 
completed. 
D.yesforo 2 M apy : . 

BRISBANE ELECTRIC TRAMWAY INVESTMENT CO, (LTD.)—At the ae bo iid E Eu ADS 
meeting last week the chairman (Mr. H. R. Beeton referred to the dispute | CHE E the M A eras of T} per E o Bi 2 Carn no 
with their emplovés. He said that the award of the Commonwealth £7. 104). placing £1,000 to reserve, and carrying forward £1.165. 
Arbitration Court gave preference to members of the Emplovecs? Associ- 
ation, an eight-hour day, two weeks! vacation, increased wages, and other 
advantages to the men, the cost of which would amount to à considerable 
sum. Having been advised that the award was invalid, they applied to 
the High Court and obtained an order nisi calling upon the Association 
to show cause why a writ of prohibition should not issue prohibiting any 
further proceeding upon the award. The further hearing of the matter 
had been postponed, but until the decision of the High Court was obtained 
the award would be in abevance. Their prospects continued favourable, 
and the receipts to the end of April amounted to £99,430. an increase of 


£36,196 over the same period last year. 


PEEL-CONNER TELEPHONE WORKS (LTD.)—At the recent meeting the 
directors reported that the net profit for the vear ended March 31 was 
£22.43]. ] 65. 8d., ont of which £5,172. 15s. 2d. was placed to reserve for 
depreciation and £4,000 to general reserve, leaving £13,259. ls. ëd. 
Adding amount brought forward (£3.205. 16s. 60.), the balance available 
for dividend was £16,554. 15s. An interim dividend on the preference 
| shares was paid on Nov. 1, 1912, absorbing £2,500, and the directors 
recommended thai the balance dividend be paid on the preference shares 
and 2s. per share on the ordinary shares, leaving to be carried forward 
£3,554. 183s. The directors were pleased with the result of the third vear's 
trading. The factory has not been fully emploved, as the Post Office has 
not been able to place as many orders as was anticipated. The plant has 
been kept in a high state of efficiency, and the work turned out has been 
of ihe highest class and given every satisfaction to the purchasers, 


TRACTION & POWER SECURITIES CO. (LTD.) —l'he accounts for 1912 
show a profit (including £9,996 brought forward) of £41,255, out of which 
£30,000 has been transferred to investment reserve, carrving forward 
£11,255. The company’s loan to the Clyde Valley Electrical Power Co. 
of £174,500 has now been repaid and, in view of the liquidation of this 
loan, the directors propose the repayment of capital to the extent of £2 


per share on the issued shares, 


BRITISH THOMSON-HOUSTON CO.(LTD.)—At the meeting on Wednesday 
the chairman (Mr. J. F. Nauheim), in moving the adoption of the report, 
said the past vear had been a very satisfactory one from the point of view 
of orders received, Both in the home and export trade they had had 
record figures; but, on the other hand, their deliveries had not. been 
satisfactory owing to the great difficulties experienced in obtaining raw 
material owing to the coal strike. Those difficulties continued up to the 
end of the vear, and seriously affected their output, and it was largely 
owing to that that the profit for 1912 was onlv as large as that shown for 
1911. They had, however, to take into consideration the fact that they 
had had to pay hierher wages, the cost of the Insurance Act and the in- 
creased amount for interest on the advances to pay for the various ex- 
tensions mentioned in the report. Generally speaking. they had made 
good progress, and the volume of business secured in 1912, which would 
come into account in 1913, entiiled them to look forward toa very favour- 
able result. for the current year; all the more so that the orders secured 
since the beginning of the vear showed an important increase over those 
secured in the same period of 1912. The turbine business continued to 
show satisfactory progress, and they had a large number on order and in 
course of manufacture. The workshops were fully occupied and the 
additional facilities which thev had provided justified entirely the large 
outlay of capital already expended and to be incurred. P 


BRUNNER, MOND & CO. (LTD.)—The gross profit for the vear ended 
March 31 was £203,439 (including £16,196 from rents and £204 transfer 
fees) against £881,003 in 1911-12. The nett profit was £731,830, an 
increase of £15,705. The ordinary dividend proposed is 15 per cent, 
making 273 per cent. for the year. 

CITY OF CARLISLE ELECTRIC TRAMWAYS CO. (LTD.)—The accounts 
for 1912 show a loss, after providing for debenture interest, of £664. The 
carer renewals during the period under review (£18,172) has, together 

"th the sum representing depreciation in value of plant and stores, been : ; 
placed to a M ra m. pending the Nm re-arrangement of ! s quet a e a E e E n (LTD.) (129.105.)—Tteg. May 22, 
the alio euk oroen edela h chine tone. capita te in £1 shares, to acquire a patent for an invention relating 

to improvements in ball bearings for axles, to adopt an agreement with 

COMPANIA GENERAL DE ELECTRICIDAD DE CORDOBA.—The report | S. Lumb, A. Schofield, H. Coates, and D. C. L. Welch, and to carry on 
for the year ended Dec. 31 states that there are 1,354 customers, with | the business of founders, mechanical and electrical engineers, manufac. 
36,440 8 c.p. incandescent lamps. 279 arc lamps, 250 H.P. in motors, 421 | turers of machinery, ball bearings, &c. Private com pan v. First 
ventilators and 54 various apparatus connected. The result of the work- | directors are S. Lumb, A. Schofield, H. Coates ard D, C. L. Welch. Reg. 
ing will not vet allow of the payment of a dividend for the past year; it — office, 30, Examiner-buildings, Cross-strect, Manchester. : 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES & CHARGES.. 


NEW COMPANIES. 


BEST'S SAFETY LAMPS (LTD.) (129.031.)— Wes. May 19, capital 
£5,000 in £1 shares, to carry on the business of manufacturers of and 
dealers. in miners’ safety lamps, lighting appliances, lamp cleaning 
machines, electric lighting and other apparatus, and to adopt an aurec- 
ment with W. Best, A. E. Best, J. C. Best, R. O. Best and M. Best. 
Private company. First directors are W. Best, A. E. Best, R. O. Best 
and M. Best (all permanent, subject to holding 200 shares), and A. H. 
Welham, J. R. panton, H. Upton, W. Farrar and C. M. Bowbothan 
(who may retain office for seven ycars, subject to holding one share). 
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NO CELL (LTD.)—Debenture dated May 16, 1913, to secure £1,000, 
charged on com pany’s patent rights, undertaking and property, present. 
and future. Holder, J. F. Greenwood. 


LESTRIC IGNITION CO, (1913) (LTD.) (129,088.)—Reg. May 21, 
capital £7,000 in £] shares, to take over the business of a manufacturer 
of and dealer in all kinds of a ppliances relating to the electric ignition of 
internal combustion engines and all accessories connected therewith 
carried on at Birmingham, by the Electric Ignition Co. (Ltd.), and to 
adopt agreements with R. A. Felton and A. Cox. Private company. 
First directors, H. Lewis, A. Cox, and A. Rose. 


pr —MÀ M —  — 


CITY NOTES. 


as 


E. W. LOVELY & CO. (LTD.) (128,899.)—Reg. May 9, capital £2,000 in 
£) shares, to take over the business of motor, electric and acronautical 
engineers and dealers, carried on by E. W. Lovely and T. Histon as E. W. 
Lovely. Private company. Reg. office : Queen's Belsize Garage, 
Cavendish-place, Eastbourne. 


MEMORANDA (May 29).—Bank rate 4} per cent. (since April 14, 1913). 
Price of silver, 273d. per oz. Consols 743—75 for money; 743—75 
for account. Consols Pay Day, June 2; Stock and Shares Con- 
tinuation Days, June 11 and 25. Ticket Days, June 12 and 26. Pay 


SCOT TISH LIGHT RAILWAYS & DEVELOPMENT 8Y ND. (LTD.) (129,143) 
Days, May 30 and June 13; Mining Shares Carry Over Day, June 10. 


Reg. May 23, capital £1.000 in £1 shares. to construct, equip. maintain 
and work any light railways in Aberdeenshire or elsew here in the United 
Kingdom. Private company. 


BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.)—The directors 
recommend a dividend on the ordinary shares at the rate of 5 per cent. 


TURBIRO ENGINE & PUMP co. (LTD.) (129,044.)—Reg. Mav 19, 
per annum for the year ended Dec. 3l. 


capital £75,000 in £] shares, to acquire, manufacture, sell, let on hire, 
grant licences in respect of and deal in turbine motors, engines and pumps. 


motor and other evcles, &c.. engineers, electricians, &c., and to adopt an 
agreement with the H.B. & H. Synd. 


- 


BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)— During the week 
this company has invited applications for an issue of $10,000,000 6 per 
cent. cumulative preference shares, 


BRITISH ELECTRIC TRACTION CO. (LTD.) The directors have declared 
the dividend on the 6 per cent. cumulative preference stock and adividend 
3 per cert. on the 7 per ceat. non-cumulative preference stock for the 
year to March 31. 


CASTNER KELLNER ALKALI CO. (LTD.)--.At an extraordinary meeting 
on Friday a resolution was passed to increase the capital from £450,000 to 
£500,000 by the creation of 50,000 new shares of £1 each, which will be 
issued ai 2 premium. 


CITY OF LAS PALMAS WATER & POWER CO. (LTD. \—This company has 
made an issue of £237,000 5 per cent. Ist mortgage debenture stock at 
93 percent. Among the contracts entered into is one with Messrs. Dick, 
Kerr & Co. for the construction of waterworks and eleetrie generating 
stations for the City of Las Palmas under a 60-year concession. 


STATUTORY RETURNS. 


BURGESS HILL & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—Return 
to March. 18 gives capital as £65,000 in £l shares (3,000 preference). 
3.000 ordinary and 2,500 preference shares taken up. £1 per share 
called up on 3,000 ordinary and 2.400 preference, £5400 paid. £100 
considered as paid on 160 preference. Mortgages and charges, £1,200. 


GLANTAWE ELECTRIC SUPPLY CO. (LTD.)— According to return to 
March 18 capital is £10,000 in £lO shares. 040 shares taken up. £9400 
paid. Moripagss and charzes, nil. 


MADRAS E.ECTRIC TRAMWAYS (1904) (LTD.)— Return to March 27 
gives capital as £200,000. in £5 shares (25,000 preference and 15,000 
ordinary). 18.8339 preference and 11.452 ordinary shares taken up. 
£5 per share called up on 11.839 preference. £59,195 paid. £89,760 
considered as paid on 6,500 preference and 11.452 ordinary. Mort- 
sages and charges, £61.150. A further 852 preference shares were 
allotted for cash on April 2. 


EASTERN TELEGRAPH CO. (LTD.)—Notice is given that an extra- 
ordinary general meeting will be held on Wednesday. June 11. at 12:50 
pm.. at. Electra House, Finsbury- pavement, London, E.C., when the 
resoluiion passed at the ordinary general meeting on May 21 vill be sub- 
 mitted for confirmation as a special resolution. l 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD. ) 
Notice is given that an extraordinary general meeting will be held at 
Electra House, Finsbury- pavement, London, E.C., on Tuesday, June 10, 
at 1:30 p.m., to consider, and, if thought tit, t» confirm, as & special 
resolucion, the resolution which was passed unanimously at the general 
meeting on May Z0. 


LONDON & SUBURBAN TRACTION CO. (LTD.)—.\t an exiraordinary 
meeting last week ic was decided to Increase the capital. A provisional 
avreement has been entered inio by which the company acquire control of 
the South Metropolitan Electric Tramways and Lighting Co. The capital 
of the London and Suburban Co. will be inereased by 200,000 £l preference 
shares and. 150,000 ordinary £1 shares. i 


MATHER & PLATT (LTD.)—n return to March 3 capital is given as 
£1,000,000 in 40,000 preference shares of £10 each and 600,000 ordinary 
shares of £1 each. All shares taken up. £10 per share called up on 
29,200 preference and £1 per share on 25.000 ordinary. £317,000 paid. 
£683,600 considered as paid on 10.560 preference and 375.000 ordinary. 
Mortgages and charges, nil. 


MIDLAND ELECTRIC WIRE CO. (LTD.)— Return to March 28 vives capital 
as £5,060 in £l shares. All shares taken up. and £5,000 pmid. Mort- 
gages and charges, nil. 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—Retum 
to March 7 gives capial as 1300.600 in £10shares. Al shares taken up. 
£10 per share called up. £207,400 paid, leaving £2,600 in arrears. Mort- 
gages and charges, £296,040. MACKAY COMPANIES.-- The regular quarterly dividend of 1 per cent. 
on the preferred shares and the regular quarterly dividend of 1} per cent. 
on the common shares in the Mackay Companies will be paid on July 1. 
The transfer books will not be closed. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO (LTD,)—In return to 
April 2, capital is £1,500,000 in £5 shares (150,000 preference). 127,500 
ordinary and 137,500 preserence shares taken up. £5 per share called up 
on 129.529 ordinary and 126,741. preference, £1.281,320. paid £93,650 
considered as paid on 7.971 ordinary and 10,759 preference. Mortgages 
and charges, £838,225. 14s. ; m 


STOCK EXCHANGE NOTICES.— The Stock Exchange Committee have 
appoinied May 30 a special settling day in scrip fully and partly paid for 
$1,500,000. 6 per cent. cumulative convertible preferred stock of the 
Cuban Telephone Co. and June 5a special settling day in a furiher issue 9 
&1.900.000 common stock of the Canadian General. Electric Co. (Ltd.) 
and ordered both to be quoted in the Official List. Official quotations 
have also been granted to £1.420,588 guaranteed assented ordinary. 
£451.21 E guaranteed assented preferred ordinary, and £608.439 onarantee 
assented deferred ordinary stoek (in lieu of ordinary preferred an 
deferred stock) of the Central London Railway Co.. and 18,500 $100 fully- 
paid shares of the Calgary Power Co. (Lt) 


PARA ELECTRIC RAILWAYS, & LIGHTING CO. (LTD.)— According to 
return to March 14, capial is £780,000. in £5 shares (78,000 preference 
and 78.000 ordinary) — 64.000. preference and 78.000 ordinary shares 
taken up. £5 per share called up on 5.000. perference and 8 ordinary. 
£25,040. pail. £634.05) considered as piid on 59,000) preference and 
77.992 ordinary. Mortgages and charges: £684,290 5 per cont first 
debenture stock. | | ] 


READING ELECTRIC SUPPLY CO. (LTD.)— In return to Apri | 
Noc dip cde . turn to April 18, capital 
is £150.000 in £5 chares, 29,495 shares taken up. £147,475 um 


Mortgages and charges £50,000. METAL PRICES.—Messrs. J. B. Garnham & Sons, 132, Upper Thames- 


street, London, E.C., quote under dato May 28 the following 83 the 
present basis prices of 


NEW METALS. per lb. | per ton. 
MORTGAGES AND CHARGES. Solid Drawn Brass Tubes... 87d. | Spelter eem ps 50 
Solid Drawn Copper Tubes 103d. Antimony ... eet £33 1 
DUERME McMILLAN CORPN. (LONDON) (1.360F.)- Particulars Brazed Copper Tubes ... 103d. | Cach "ac uM £3 10 6 
e t 15. dap S10,600 in shares of S100 cach. Reg. in New Brazed Brass Tubes ...... 10d. | English Tin eccere 226 10 0 
Y ork on Ap il 26, 1913, to manufaciure and deal in railroad equipment. Brass Wire .......... nene "id. Š 
o> and electri iiv supplies. &e. British address, 29, Great St. Copper Wire........«. eee 104. OLD METALS. per ton. 
elens, E.C., where J. Burgess is authorised to accept service. Rolled Brass ...........-.-. "1d. | Clean Serap Copper ,..£:4 10 0 
Brass Shcets..............-. P : i Scrap £58 10 0 
M cus den dec ont EID One dated Yellow Metalossescsere E i a T £42 10 © 
May Gy 1919. 10, 56e e £125, charged on company’s undertaking and | 
y Operty, present and e. including LN uS per ton. Old Lead, less 4 lbe. 
CH v. present and future, including uncalled capital. Holder, J. Copper Sheets............ £85 0 0, owt. Mum T 


English Lead............£20 5 0 | Old Zino ......00 slt 
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ELECTRICAL COMPANIES’ SHARE LIST. 


- 


| 


ELECTRIC TRAMWAY AND RAILWAY TRAFFI 
RECEIPTS : 
per 
Ww € 
LINE. bn 5r 3 Inc. oF 7 AGGREGATE. oj Last 
° a o. of maa ENS uper epa IVI- . Prico | *R i e te. 
Aberd : EC | Amount. [ne C Dec G |DEND NAME: wed, v ATEI | Divipenn | Wax ns 
‘uane Corporation .....| May 21 1,586 | + 94| 5 £ May 28. YIELDED. | DUS: May 28. 
MEER AES IET AE: dE diis o 
Ashton-under-Lyne..... " 2 57,156, + 6,82] 20 |1,117 10 t Electricity Supply High-, Lowe 
en a i MEME SS 34 | 25 | 2 65; 9| oe l+ 10, 7/0 | Bournemouth & Poole Elec. S Ord £s. d est. | est. 
á ; . Sup. X = 2 0 
Bes nnn] » E! hil CETE T 19, 4/6 | Do. Al per Cent, Cum, Pret 95-19 | 519 O| Mar, Sep | IO] . 
Bath Electric Trams, Ltd...) ,, 16 574| + 204! 20 24d ae St. :419; | Do. 4 per Cent. Cum. Second Pref ....| 10 —10} 14 9| Feb, Aug| 9] - 
Birmingham Cor tion ..| og, 2 952! — 270 | 7,040 i+ 5 5/6 Bron $} per Cent. Deb. Stock (red.) 96 —9 514 0 eb, Aug s 
Bimisgnem Corperaon sep on. SPA LX. 448 TE a 5 36. Wc t on ete Sup Tee soy he eo ES d 9| .. 
NE D. PT. Coel n 16) 1374| + 448 S | 82385 i+ St| 4% "Do. Aper Gent, Presses ea ote gt 5 7 0| Marchi... | ef = 
Blackburn Cor ti — ue Us 19,202 i+ 5 2/6 | Ch r ac.Sup.Co.4°4 Guar. Deb. Stck.| 95 — 319 O | Mar, Sept : 
Bolton Corparetion rea. be | 1,203 Ab "311 8 10 182 5| 2/3 ! Do eC cee srry) El.Sup.Co.. 2-4 : l B June, Deel sedo 
Bohai sodteciis cu Ht. 2,756! + 179 ' i+ St. | 49; Do. p? snt Pref orenian reira | 4—4 eb, Aug MA p 
Bournemouth uoc 2, SOLIS 18 TEE or St, Ae ee Se m ne ae 
radfor rporation s... j ! $9, 17 14.45 l ; 2/3 Do. City Und Sedes ock (red.)... «| 100 —102;4 8 0 n, uly e vi 
Brighton Corporation | » 24 | 5,664, + 20 8 457 +t 5 3/0 | Chelsea El ndertaking 44°, Cum. Pref. 3i—4h | 5 e vee 
BERTA Carrio |o» 25; 1025 | + 46018 ,— WT sc alo; 2 ectric Supply Ord........... S 8 9, Jan, July B us 
Bumley S cei Sa » 23 | 7482 | + "m: | in 7,535 pm ill St. jd c EH Cent. Deb. Stock (red.).... 96 s F 17 6 | March .... Vs a 
Buren Con aio pe M 5: | ns [+ ang 39 6.670 hr 10, 12/0; City of Eondon T Mo 89 —92 | 4 7 3 June, Dec | 418 4i 
ury Corporation .... M s | dien 12 | 8 : | 10; 6/0 Do: 6 oar Cent. t iehting Ord...) 15$—17 & 3 is ee 7 
Calcutta T : eee er » 25 1,408 2,210 + St. 597 paT ent. Cum. Pref cra efe dia ces Lice A. y 0 Feb, Aug 16 | ae 
Gata hamada] OM eA Parasa | | urs SSD | Bo fmexericeeno decim i'd om Bee dom 
Cardiff Corporation. ; ertt » 24) t45: + 61! 20 ur | 10. 8/0^| County AES vide 2nd Deb. Stock (red.), 100 —102 | 4 8 0 | June, Dec} -- | . 
m London Railway... E Be rege es 273 | 6 a T Py 6/0 Do. 6 per Gent. Gin ue erat | n | 5 9 0 ob, AU M EU 
i 2 oe ” S z , : ; ki zea R ef., rasan’ = ^D, 7 "m . 
Eo UU ^ir ed Po uM i. c St ate Do. 4} per Cont, Deb. Stock (red.)....| res eU sent | i 
Croydon ...... rams Co. ..| n 22!  493|— 5 | a 61.510 i= Ble Edo; Second Deb. Stock....... uae 98 iot i 4 3| Jan, July | + : 
E aua DECUHIG2 Be ER IEF Beanfo ears Sede) MCN legia fame RE | 2| 2 
ver Co : s 5s 59 ,75 oo t. its : = . m. Pref..... EUN. er x une, ju -— "E 
Eee ense c NBI i| HE = wis Bo seem oves Pur] MER sg el quy Now fi E 
Düblin-Ünited. seess, MN. 23 158 | + 15 | 2l 1727 — 5 3/0 Folkesto PEI ent. Ist Mort. Deb. (red.). 83 —86 '5 S 6 vs pe M 
Dudiey-Stourbridee i» 7 » T | us ers 36: 21 e I+ n 5 2/6 | Do S ost Lu ey Co. Ord...|  44—5 | 600 A OX - T 
undee revel on 612 | 24 + t| 4407 . 5 per Cent. Cum. Pref......+.6- = ril, e pa 
East Hen Council de d " a | 1.237 | i TEN Ei 17,535 + 5 310° Hoe BS e ae (red.) ........ 0! 32 | 3 18 0 E no us n 
Exeter Corporation i.u] s iuit "4| MEG st] a lae ot Wisht ELL & P Co. Deb. Stock. Reagan E | ae we 
oe & Dist. Trams | di T: | 1 ne | + 15 | 8 LES t 5! 5/9 Kénsiteton & Rd Deb poete .| 88 —91 | 500 April, Oct ss | : 
asg : s^ » ; i Aa x y ehtsbride2 Ord....... PE oe s qs 
IUUD eon 24, 20611 | T Ec | 20 21:532 pi w D 6 per Cent. Ist Pref... unu s ; i 7 516 O Feb, Aug| 75 + 
Glossop Trams sese on 54 Oe $ 51 | 985433 + i29 Es 4 per Cont. D:b. Stock (red.)....| 90 —93 514 0] Jan, July} ++ {| © 
et a oel [SS ea Me ee is qd cda 
reat Northe o E e Se 2" 310 oe es x y . A lon 0/ 2b. St ki | m 
Greenock & A ia Rly.| , 24 1,310 + Di | 20 4,2246 i+ 3 "e pus Elec. Power Co. Irred. Ree ede 2 iS 4 7 O0 | April, Oct ae 
Halifax Corporation ow .| , I6] 928 | + 56 | 21 30,740 — 5| 3/0 ndon Elec. Supply Ord.......... x TOME i 512 6| Jan, July : | J 
Hastings Elec. Trams Co. ,.| Z 0, 2007| + 33 2 15.257 i+ 407 DS 6 per Cant. Pref......e.e eee Ph. "ENG : 2s O i Mar, Sept] sj = 
Hong Kong ....... | oy 22, 1008, + 88! 2 14,851 '— 5! 2/3 Mei 4 per Cent. Ist Mort. D2b...... 91 —94 | 4 7 0| Mar, Sept 4i .. 
Huddersfield Corpn Pe Pas he » 24 $19,211 REE $241 | l 17,617 + 5 2/3 TE Electric Supply Ord....... 35:3 5 5.0 Jan. ]uly "m" 
Hillier bias coo. em 24: 2036! + ^ 43 i21 |$184.334 |— $47,624 45% DS. 43 per Cent. Cum. Pref... ........ i-i 4 6 6j, April, Oct| -* : 
liford District Council ..... poU 24| 2,956 + 38 8 16.596 i+ ^ 3i» o. 4} per Cent. Dab. Stock Ist Mort 98 à 14 9, Jan, July i . 
Ilkeston District Council .../ » 24 453 | — 8 23,858 !4- 4j) Do. 3} pər Cent. Mort. Deb. Stock(red.)| 8l —101 |4 9 Of June, Dec à 
Ipswich Co Council ZH 5 221 D 71 8 3597 |— oe %5. Midland Elec.Corp.forP.D.4} | Jb —84 |4 2 4/4 Jan, Jub i: 
Ipswich Corporation... E oes 8! 8 UC du. vds Newcastle & District PT M Ob Se 101 —104|4 8 0 PRALD pue 
Si sae E ae c c un ^ | 8 3.295 | 100' 4494 NS 24d Mort. Deb. .. as.. a 33 = F p . E za 
eighley UA M Pads » 16 183 4 45 | 35 12.252 '4- 100. eer? ewcastle Elec. Sup ‘44° Ist Mt ME 1 5 0 ss n g 
Kidderminster & District ,. : | PM | 2) 2612 l+ | 6/0 North Metro. Elec. Pow2r Sup. $ Mort "UL 93 — 411 0j Jan, July . 
Kip ee ee, A, tae : 3 3 | 6/0 | Notting Hill E. L. Co. 6% Non.Gom.Pref| 9 —101 | 419 0 $ SU 
Kirkcaldy ee a 2 21 173 | x 1501! 20 2,040 ^ He Oxford Electric Oc P w AE ey S ll o w : : 
Lanarkshire Trams Co. ,... . e^ TEL 277 + | 495 Do. 5 perCent Cum. Pref. ...... ses pct 5 14 0 | March .... ; : 
preti United a NET, | 1,728) + >i e "co ee A0, Db. SOCK «etur stoe eie 7 ud d Lo UNA 
"amington ..... ees 0» 2l 1,677 | + Z^ 21 32.693 {+ 5| 3/6 St. James’ & Pall Mall Elec. Ord; ceases y sol rmn se va Vs 
Leeds Corporation; gm t. "m | D. 4 20 28,672 E | 3402 Do. 7 per Cent. So ORE Ee i ee § 13 0 | Feb, Aug AT | < 
Leicester Corporation oo o” 21 8005| — ° 12) ‘8 He 4 djA* Do. 3} par Cent. Deb. Stock (red.). ... m 416 6, Feb, Aug 6 .. 
Leith Corporation ........ M j j 8 64,053 {+ 5o/' South London Electric Supply Ord s 2 c 4 0 6|]an, July " 
Lincoln Corporation ....... | » 24 | 36, + n i ʻO Do. 5% Ist Mort. Stock (pedo cecuce i—St 6 93 10 | April.. 345 3: 
vere Corporation ..... n 24 ett 3 965 |+ oss eh & Power Co. Ord. TE 412 0 S o. id 
mien Overhead Rly. | » 17 | 13.702 | + 1,777 | me 1,121 |+ 419, Be rps Cent. Ist Prof oes es nie TE 5 18 Feb, Aug] + 2: 
eds udno&Colwyn BayR | T 25 1,659 28 , 52 249,838 + 13.847 1/3 3. 4} Ist. Dob. Stock (red.) PPP 96 — k 4 0 Feb, Aug ee e 
zdon County Council Yl n 23| 2373 + J. 33,835 p 2.243 507 Urban Electric Supply Ord............- 99 10 I1 | April, Oct | - 
ndon Elec. l | 5 14 4 163 | 25 5.19 , 9, Do. 5 per Cent. Cum; Pre . m "eoo 1—1 ae A ril ° . 
Lo Ry. Co. 4871 + 119 7 + 1,072 4h f.ex 3/-in Certs! 2k 3 pril, Oct | +3 
adon United ..... 2111] Fuse 240-4105 (res | 265.810 |+ 9,328 Mo] Do. 4j per Cont, Ist Mort. Dob 73h 5 O April, Oct| 24 . 
su Corporation .... |o" 2 : 6/785 | Rm 203 | 2i 392.670 3 4860 Wie oa x 2 ES. C3. 5^5 Db St. Seu A i a April, Oct | 86 s 
aldstone......, : ” B f ; aste H*a a0. Ga ; : D— P è 
Mancnester Corporation » 2| 133 T 3' 33 2410 p T 5 25 Westminster EE sin Od. Stations..| Iw—Iw | 614 5| May, Au : E 
i Railway m |» 2 | 17,005 | = E: | E eee |+ Do. 4} per Cent. Cum. Pref aaa. $4 5 P: 5 Mar, Sept Bà '8l 
cuu RUN NEM NEN jon 2,157 5157 '+ 7 ee E: an, Jul 
Metropol er eae i ; + 99); 2l | ,J51 , ace ag 
Hors p Railway.) ,, 21 | 235, + 103; 29 vice + 3,289 
„dieton R E 16 11:330 + 217; 2l 276.295 + EI 
Wi oe ts ^ 34 + „2171 20 | 276.235 + 13.088 ectr'c Rail 
ee ee ee PE ire Railways ani Tra may 
Nm Mosi s en of — 25 ps .. | Bath Elec. Trams 
Nou ETE zi 4,593; + 153 | E 1,62) i 0/6 | Do. 5 per et Pref. Ord. ...... iSeuw dicus ; 
“thampton Corporation a ,, 695 | — 35.657 I+ 2 4yey er Cont. Cum. Pref........ as e April vus 
‘Gham, As on | l 8 i ,993 Do. 4) 1st M "m 4 —# 6 oe pe 
: RUE & Hyde T T: | 533 + 8 | T 5,763 |t 4102] B'ham Bice eT Stock TATEM 72 —77 l5 ie 25 Jan, July oe ir 
erth na o pu EE » 25 | 772 + 1311 2 SCR T 4759 | Bristol B CIS IstD:b.Stck 83 —0 |5 0 0 APPL ob teres 
E are Zo rationes 2,174 | + 55 9: 15.89 ES 34S óa | Do. Cum. p arriazs Ord. isis | 5i—64 1610 6 pa July | -- 2. 
LWA) Ele, Trams |," 23 Eu dU | E 819 i 235 a% | Dx pw Priser ses oi 15 6 9 eb, Aug| «| = 
ortsmoutn Covoer sitet. , i e oe oe riti a ; se regi Pac inte ele A a — oe ee E 
Um aec r RI I NES SI WII m M EIE ig i 
Prstoa Corporation sinl "n. d 2104| + — 85| 8 | 15605 E 4 | D $ pr Gont Cam Pref 12112 a ECC 
Rosesa. Corporation ... '* ol | 2 NN ir 20 41,312 + 6,995 5% D». SLE 5n Cum. Pref... 42 —45 | 618 Oj Feb, Aug| 87 | ae? 
Seg Pe eas T) ! oe "E D? t m Une arp? ua 3»DS.... MEM xd oe 4 
«xd Corporation sea) » 16) 15) t+ 235 I" 6.983 i+ phu us Do. 4} per Cent. 2nd Deb. Sk "EE m. | 5.9 2| April, O Sy 4u 
ARAA LLL, maree ow 26, $5,055 45| 20 1,817 '+ 2.172 2 Central London Ordinary Stock. ee it 78 | 5 16 10 Ma ' NE 30), .. 
We dee ii 21 | $17,400 | + $2 3 25 a H Hs 4194 B. HAIR Pref, Stock..... eee 82 = | 3 ! 6 | Ky Nor lg 
PEE poration. | "^" 69 | , 23,682 |+$3 ' 25. s Sy Gant: Pales oor ptr et E Feb A l 
gapore T à: s... | K = | + 13 | 20 | $ l, 123 © Do. D f? 2] Stee) ec ied s idt 106 103 4 , ug 85 | 84 
Sot Metropoittan iliis ” Ta oss d? ee 33 iL 829 TR qu uo NR eR Re (210 2 E Qn. 
Ath Stats II 1,971 ! 4- $2.216 833 + 8.226 12°] City & S ent. Do5s... eee rene 93 —101 eb waa ws 83^ 80 
Shanti Tr jo» 18) 1,207! + “324 | 21 | $242,612 l+ $23.43) A pera oH osi ndr T MAMMA cr S qos Dn Ju qose 
athend Co ttt t nv, D ” 1,471 + 553 2 035 — 253 p^ Do. (1396 ič * ret. 1) PPP rn 109 —]102 | 4 eb, Aug er zu 
Sothoort Trot | ° | 2 | ° 19,907 |+ 2,455 5% | Do. )eeeHn nennt 120 2 18 0 | Feb, A . 
T Se UA eee a xs DR ? ) "a 5 E —102 , ug ie . 
s iue Hyde, Ac, JOB "au E. 5534 p 7 | 5% | D» aun re "EIE 115 DE an as 
vu a » 2j A NC | 20 235 F 1: 3/3 end p^r Cant. P=rp-tual Dsbs....... go c 500 | Feb; AUS E. 
“lata Corporation... » 23, 1,346! 18 6,045 ateshead & District Tram: Ord. ...:.. = 5 0 | May : 
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The Electrification of the Ouest-Etat Railways. 

Amon the numerous things of interest which were to be 
seen bv members of the Institution of Electrical Engineers 
visiting Paris for the recent joint meeting with the Société 
Internationale des Electriciens was the rolling stock of the 
Ouest-Etat Railways, but the time available for the in- 
spection of this was so short that very little could actually 
be studied. We are, therefore, giving this week a de- 
scription of the more important features of this rolling 
stock, so that our readers will be able to repair the lack of 
time that was available in the last hour of their expedition. 
À good deal of general information upon the svstem adopted 
was given in the Paper read at Paris by Mr. A. N. Mazen, 
who is chief engineer of the electric service of the State 
Railwavs. This Paper we commented on last week, but 
Mr. Mazen did not deal very particularly with the rolling 
Stock. This presents several points of interest. Among 
these may be mentioned the Thomson-Houston form of 
semi-automatic control which has been adopted—a form 
of control which takes out of the hands of the driver the 
rate at which the train is accelerated, while at the same 
time the fact that he still possesses full control of the train 
does not increase the risks of travelling. This method of 
operation certainly presents some advantages, for drivers 
vary in their ideas of a satisfactory acceleration. Some 
men move their controllers forward so rapidly that the 


years, but so far very little progress appears to have been 
made in this country bevond taking out patents which have 
seldom proved of any advantage. The problem is difficult, 
even with ordinary steam trains, but it becomes still more 
complicated when electrical connections and those for 
braking and heating have to be made in addition to the 
ordinary coupling. From the point of view of suburban 
working, however, automatic coupling possesses verv many 
advantages. The trains can be made up or split up rapidly, 
so as to meet the varying conditions of the traffic, in’ such a 
way as would be impossible if hand-coupling were adopted. 
Moreover, the space that is necessary between .carriages 
becomes less. On the French State Railwavs this desirable 
end has been accomplished by adopting the Boirault 
coupling, of which an account will be found elsewhere. As 
will be seen, its mechanism is necessarily somewhat com- 
plicated, and one wonders whether in actual practice over a 
number of years the maintenance will not become unduly 
high. However, at the present time it appears to be giving 
satisfaction, and we do not doubt that if its claims can be 
maintained it will find a ready field in suburban working. 


—_— ga 


Electricity Supply at Walsall. 

Tu report of Mr. E. M. Lacey on the Walsall electricity 
undertaking reveals not only the short-sightedness of those 
primarily responsible for the design of the station, but also 
an extraordinary disinclination on the part of the existing 
Electricity Committee to take those bold steps which alone 
can put matters right. Mr. Lacey savs, in regard to the 
present state of affairs, “ The site of the existing generating 
station is most unsuitable, the station itself is bad in design, 
the majority of the plant being inefficient, and the main 
system of generation and supply is obsolete." Further, he 
reports that the financial losses which have recentlv occurred 
may be primarily ascribed to the unsuitable site, which has 
meant that every addition has increased the cost of pro- 
duction, while maintenance charges and troubles from coal 
strikes have added to the disaster. There is no reserve fund ; 
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and, in short, the only proper way to supply the demand 
for electrical energy in Walsall is to erect a new power 
station with a present capacity of some 3,000 kw., but 
which shall be capable of extension to 12,000 kw. within 
the next 10 or 12 years. Indeed, Mr. Lacey considers that 
it is only by providing a new station that a cheap supply of 
electricity “ such as has now become essential to the deve- 
lopment of all industrial communities " can be obtained. 


It is, perhaps, hardly to be expected that any Electricity 
Committee, aware with equal force of its own dignity and 
the votes of its supporters, would relish a report of this 
kind. And the Walsall Electricity Committee is no excep- 
tion to this general rule. But even so, we scarcely think 
the Committee need have taken quite so inept a course as 
that which has apparently been approved both by them and 
the General Purposes Committee. In the first place, they 
have chosen as their scapegoat the present electrical engi- 
neer, Mr. A. S. BARNARD, who, whatever his faults may be, 
is certainly not primarily responsible for what has happened. 
Secondly, they have decided that the engineer, while re- 
taining his present. position for 12 months, shall in future be 
“assisted " by a special sub-Committee of Councillors! We 
are indeed sorry for any engineer who ìs forced to work under 
these conditions. Thirdly, they have decided to provide 
additional steam power in the boiler house of the existing sta- 


tion and to defer the question of a new station for the present. | 


gp. 


OnE has only to consider the statistics relating to elec- 
tricity supply in Walsall to see how much the bad design of 
the scheme has retarded the growth of the underiaking. 
The population of the town 1s 93,000, the total connections 
are 2,985 kw., and the power load is 1,596 H.P. Now, Walsall 
is an industrial town. With proper canvassing an excellent 
power load could undoubtedly be obtained. Instead of 
which, it must be a happy hunting ground for all sorts of 
inefficient plant, a state of affairs for which the Council have 
only themselves to thank. Further, no firm with any claim 
to modern ideas would think of establishing a factory in 
Walsall under existing conditions. We can onlv, therefore, 
hope that the Electricity Committee will have second 
thoughts, and that they will be considerably better in 
qualitv than their first. 

uci 
Annuil Meeting of the I.E.E. 

Tuis vear, almost for the first time, the members of the 
Institution of Electrical Engineers have enjoyed all the 
excitement of a contested election for vacancies on the 
Council. To fill the vacancy m the list of members Mr. R. A. 
CHATTOCK, city electrical engineer of Birmingham, and the 
nominee put forward by a number of private members, has 
been elected to the exclusion of the Council’s nominees, 
Messrs. A. L. C. FELL and G. Scorr Raw. In the other 
classes no unofficial nominees were put forward, and th» 
ballotting resulted in the election of Messrs. F. E. Berry, 
A. W. MARTIN and Capt. E. O. HENnicI, R.E., as associate 
members, and of Messrs. E. RusseLL CLARKE and A. J. M. 
OGILVIE as associates. Without wishing in anv wav to 
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we must congratulate Mr. CuaATTOCK on his election. Hig 
appearance at the Council table will strengthen the pro. 
vincial representation, which would otherwise have been 


rather small. 
——- 


THE annual report which was adopted without discussion 
at the meeting on Friday is scarcely an interesting docu- 
ment, a fact which mav be in some ways taken to indicate 
the prosperity of the Institution. "There has been an ex- 
traordinary addition to the membership during the vear, 
partly no doubt owing to the increased subscription now in 
force, and partlv owing to the imminence of the examina- 
tions. Most of the other matters dealt with have already 
been discussed in our columns, but we may note the fort- 
nightly publication of the ** Journal,” the early completion 
of the Kelvin Memorial in Westminster Abbey, and the 
development of the museum, as matters of more than usual 
interest. Attention must also be called to the arrange- 
ments which are to be made for the encouragement of 
research. A Research Committee is to be formed to pre- 
vent overlapping among investigators, to suggest subjects 
for research and to carry on “ publicity work " in connec- 
tion with all that is being, or has been, done in various 
directions. Moreover, specific researches in subjects con- 
nected with the electrical industry are to be undertaken. 
Though we are pleased to find, as evervone must be, that 
definite steps are to be made towards greater knowledge of 
the “ how " and " why ” of electrical phenomena, yet we 
still feel that the best wav to do this is bv the formation of 


some Central Research body which shall be supported by . 


the engineering profession as a whole. The Institution of 
Electrical Engineers is not the only body of its kind which 
is moving in this direction, and it would be as well, no£ only 
from the financial point of view, but as regards the im- 
portance of the results obtained, that there should be co- 
operation rather than de-centralisation in these matters. 


AREST 
Engineering and the Honours List. 

ENGINEERING in its many and manifold shapes is doing 
so much for the amelioration of mankind at the present day 
that it would seem only natural when an Honours List 
appears that it should contain the names of some at least of 
those engineers who have done all that lies in their power 
towards this end. In honouring the right men the pro- 
fession itself would be honoured and the wonders that 
engineering has effected for suffering humanity would 
become more manifest by the tribute thus paid to its most 
faithful followers. Yet, in reality, we find that vear after 
year the engineering profession receives no such reward 8$ 
may be exempli fied by granting titles to its representatives, 
and that when, as occasionally happens, an engineering 
name appears in the official list it is more often than not for 
some reason quite apart from its connection with that pro- 
fession. Physical science suffers under the same dis- 
abilitv, and indeed medical science alone receives any- 
thing like a due official recognition of its work. But 
recognition in this last case is, we fear, more probably due to 
the fact that even politicians possess suffering bodies, 
rather than to any right appreciation of the wonders 


disparage the qualifications of the unsuccessful candidates, ! of that science or the self-sacrifice of its exponents. The 
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effect of this neglect of engineering is, of course, obvious. 
The engineer has long since ceased to look for any official 
recognition of his labours. He feels, and who can say that 
he is wrong, that for his name to appear in the Honours 
List is less an honour than a miracle, with the ultimate 
result that the Honours List becomes more and more a roll 
of those who have earned political distinction and less what 
it should be—a record of those who have served their 


country well in many different wavs. 


Home Office Cinematograph Regulations.—On May 20 the 


Home Secretary issued regulations regarding the use of acety- 


lene in cinematograph lanterns, and amending Reg. 11 of the 
Regulations dated February 18, 1910, so that it reads: "* No 
illuminant other than electric light, limelight or acetylene shall 
be used within the lantern." The words in italics are new, and 
the word “or” after “electric light” has been deleted. 

Scotland to London by Electric Vehicle.—On Monday 
next an Arrol-Johnson-Edison electric vehicle, fitted with 
Edison accumulators, will start from Dumfries on a run along the 
north-west coast offEngland and through the Midlands to London. 
The car is a standard two-seater type. It carries 60 Edison 
cells, is fitted with a 3} H.P. motor, and has under worm 
drive. It is proposed to make the run of 350 miles with one 
overnight stop at Manchester on the Monday, resuming the 
Journey early on Tuesday morning. The co-operation of a 
number of central station engineers has, we understand, been 
secured, and arrangements have been completed to supply 
energy for boosting up the batteries rapidly during short 
periods, either at their main or sub-stations. The maximum 
run which it is proposed to make between stations is about 
35 miles, and this distance will admit of the batteries being 
boosted in the manner mentioned with as little delay as pos- 
sible. At the moment of going to press we understand that 
the itinerary will be as follows: On Monday, June 9th. leave 
Dumfries about 5 a.m. and travel via Carlisle, Penrith, Kendal, 
Lancaster, Preston to Manchester, which it is hoped to reach 
between 8 and 9 p.m. Leave Manchester on Tuesday, 
June 10th, about 5 a.m., and proceed via Burslem, Walsall, 
Birmingham, Rugby, Northampton, Bedford, Luton, Barnet 
and London, which should be reached about 10 p.m. The 
foregoing are, of course, only approximate times, as there may 
be delays through bad weather, tyre troubles, &c. Itis hoped 
to maintain an average speed of about 20 miles per hour. The 
Tun 18 In no sense a freak, but has been arranged with the 
object of demonstrating that long distances can be covered 
by electric vehicles provided a route is selected upon which 
either a public or private supply of energy is available. On this 
particular run special facilities are being given for charging 
purposes, and probably these would not be obtained in practice 
until à time when the electric vehicle is a very much more 
popular means of road locomotion than it is to-day. The 
details of the trip have been worked out by Mr. W. H. L. 
Watson, of the Edison Storage Battery Co., and the car will 
be driven by Mr. M. E. Fox, accompanied by Mr. W. E. War- 
tilow, who will make observations on behalf of THE ELEc- 
TRICIAN during the run. We shall publish a full account of the 
Journey in our next issue. We may say that the vehicle is being 
brought to London for the I.M.E.A. Convention, and will be 
demonstrated in the parade at Kingston on June 19th. On 
this date we may remind our readers that Mr. A. H. Seabrook. 
Mr. W. H. L. Watson and Mr. R. J. Mitchell will read what is 
anticipated will be an interesting Paper on the subject of 
' Electric Vehicles.” | 


Cable Interruptions. Date of Interruption. 


Latekia—Palura Mav 926 
aniaya sy, RSEN DU UE MA atone y 26, 1910 

Scalamova—Samos Sr re ——€— April 21, 1912 

B armariza—EHhodes...... ..... e os TR . April 21, 1912 
essika—Tenedos  ...... MMC MR RAE n April 24, 1912 

Poulocondore— Pontianac cie iq. RTI ute edet ne July 5, 1912 

Paramaribo ~ Cayenne |... eese sse cence oe May 28, 1913 | 


Fort de France — Paramaribo ...... esse... May 30, 1913 
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Lighting of Factories and Workshops Committee.—The 
Home Secretary has appointed Prof. C. S. Sherrington, F.R.S., 
of Liverpool University, to be an additional member of the 
Departmental Committee on the Lighting of Factories and 
Workshops. 


Arlington (U.S.A.) High Power Radio Station.—In the 
course of a recent description of this station Mr. L. W. Austin 
stated that the station differs from most high-power stations 
in that it has a three-tower arrangement for the antenna instead 
of the more usual umbrella type. One tower is 600 ft. and the 
other two are each 450 ft. high. Earth resistance has been 
rcduced to a minimum by earthing with copper net. 


Birthday Honours.—The King’s Birthday Honours List this. 
year includes the following names that will be familiar to our 


readers :— 

Privy COUNCILLOR: Sir Alfred Mond, Bt, M.P., managing director 
of Brunner, Mond & ('o.; also chairman of other companies, including 
the '* Westminster Gazette " Syndicate; he was created baronet in 1910 
and was M.P. for Chester 1906-10, and subsequently for Swansea, 

BARONETS : Stephen Wilson Furness, M.P., nephew of the late Lord 
Furness, He has been M.P. for the Hartlepools since 1910, and is chair- 
man of Messrs. Furness, Withy & Co. ; also director of many othershipping, 


coal and iron companies. 
Ser George Henry Smith has been three times Mayor of Halifax, 


and is head of the firm of Messrs, Frederick Smith & Co., wire manu- 
facturers of Halifax, and Salford, and an ex-president of the Halifax 
Chamber of Commerce. 


KsiauTs: Prof. John Harvard Biles, F.R.S.. Professor of Naval 
Architecture at Glasgow University ; he was assessor at the “ Titanic?” 
Inquiry, and chairman of the Departmental Committee on Safety of 


Life at Sea. 
Frederick William Black, C.B., Director of Navy Contracts, Admiralty, 
since 1906; from 1903 to 1906 he was Director of Naval Stores, ` 
Franeis W. T. Brain, President of the Mining Association of Great 
Britain 1911-12; he presided at the conferences in London during the 


coal strike last year. 
C.B.: Mervyn O'Gorman, Superintendent of the Royal Aircraft 


Factory. : 

LS.O.: Charles Patrick ORelly, Indian Telegraph Dept., Deputy 
Superintendent and Honorary Assistant Supcrintendent, Allahabad, 
United Provinces. 

“The Molecular Structure of Insulators."—An article on 
this subject by Mr. H. M. Dowsett appears in the ‘* Wireless. 
World." The author bases his explanations upon Sir J. J. 
Thomson's electronic theory of the structure of the atom. 
Concerning the state of the atoms that gives certain substances 
their property of insulation or, in other words, of resisting the 
electronic transfer between their atoms, he says that, excepting: 
in the case of certain inactive gases, which are supposed to have 
no free electrons at all, in all insulating substances the atoms 
are either (a) very closely crowded, so that their electrons 
are incapable of movement ; or (b) are so far spaced apart that 
their mutual action, tending to free each other’s electrons, is too. 
weak to take effect. Of the (a) order is the element sulphur, 
which, with its atoms closely packed together, has a resis- 
tivity 2x 10?! times that of copper, while the resistivity of 
selenium measured in the dark is 2 x 1022 times that of copper. 
Of the (b) order are the vapours of all conducting metals and 
gases, in which the molecules have become so diffused as to 
cause a state of insulation. Again, conductivity in liquids and 
gases Involves a breaking up of the molecular state before it 
can take place, owing to the fact that the electrons being relied 
upon to hold the atoms of a molecule together are less free in 
this state and tend to a state of insulation. In regard to the 
influence of the molecular grouping of the Substances, the 
amorphous or structureless state in which all the molecules ar^ 
'ndependent of one another, is that which gives the best insu- 
lating properties compared with that of definite structure or 
crystalline state, although there are at the same time many 
good insulators such as mica and quartz that have a definite 
structure. When sulphur is changed from its amorphous to a 
crystalline state its insulation falls. Selenium unexposed to 
light is an insulator, but on being exposed to light receives a 
structure, its resistance dropping very considerably. Glass is 
a good example of high insulation obtained by a structureless 
state, blown glass shows a marked superiority in insulation 
over moulded, rolled or spun glass of the same composition, 
owing to the straining apart of the molecules in the process of 
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the blowing. The diamond offers.an interesting exception to 
this rule as regards structure.: Although of octahedral cry- 
stalline structure, it is a good insulator, and conversely, when 
converted by the heat of the electric arc £o the state of a struc- 
tureless solid, it becomes a good conductor. The explanation 
of this is that the diamond, having been formed by Nature 
under a process of intense heat and pressure, the great heat 
has deprived the carbon of its free electrons, and the atoms 
having been forced by great pressure into very intimate con- 
tact are unable until released again by the application 
of intense heat to allow the normal number of free electrons 
to return to their respective orbits and so give a conducting 
property to the substance. | 


Protection of Submarine Telegraph Cables.—In House of 
Lords Committee Room A yesterday there met a Conference 
of European delegates under the «gis of the Board of Agricul- 
ture and Fisheries to consider the further protection of sub- 
marine telegraph cables from injury by trawlers. The last 
inquiry on the subject was in Julv, 1908, when an Inter- 
Departmental Committee inquired into the subject, and a 
report was issued at the end of September in that vear. A 
digest of this report appeared in THE ELECTRICIAN at the time. 
The Conference yesterday was presided over by Sir Thomas H. 
Elliott, late Secretary of the Board of Agriculture and Fisheries, 
who was one of the delegates for the United Kingdom, this 
country being represented, in addition, by Messrs. E. W. 
Farnall (Post Office), F. J. Brown (Post Office), D. T. Jones 
(Fishery Board, Scotland), W. S. Green (chief inspector of 
fisheries, Ireland), G. P. Farren (ass'stant inspector of fisheries, 
Ireland) and H. G. Maurice (English Board of Agriculture and 
Fisheries). Mr. W. Fox Bruce (inspector of fisheries, England 
and Wales) is secretary of the Conference. The other countries 
represented are Belgium, Denmark, France, Germany, Holland, tution of Electrical Engineers and give an abstract of the Annual 
Norway, Portugal, Spain and Sweden. Several entertain- Report (p. 344). s 
ments have been provided for the delegates. On Wednesday We give a description of the new rolling stock which has ben 
evening Mrs. Walter Runciman held a reception, there was a | designed by the Administration of the Ouest- Etat Railways for use 
luncheon at the House of Commons yesterday, and on Monday | on the electrified lines in the suburbs of Paris (p. 353). 
the delegates will visit the Greenwich works of the Telegraph A short account is given of the petrol-electric trams now being 
Construction & Maintenance Co., and subsequently mspect | used by the London County Council (p. 365). 
the c.s. " Colonia." An abstract. is given of Mr. A. J. Aldridge's Paper on '* Practical 

Comparison of Arc and Spark Sending Apparatus for Applications of Telephone Transmission Calculations," read before 
Radio-Telegraphy.—In an article in a recent issue of the | the Institution of Electrical Engineers last Friday evening (p. 369). 
“Journal” of the Washington Academy of Sciences, Mr. An International Conference of European delegates to consider the 
L. W. Austin remarks that it has been claimed by the us^rs | further protection of submarine telegraph cables from injury by 
of continuous oscillations in radio-telegraphy that these waves | trawlers met in London yesterday (p. 312). 
are less absorbed in passing over the surface of the earth than 
the damped wave trains produced bv spark sending. Several 
attempts have been made to settle this question by experi- 
ment, but over the moderate distances employed no difference OBITUARY. 
in absorption has been observed. In order to extend these 


experiments to greater distances, a 30 kw. arc operated with | | FREDERICK HENRY ArMRorH SrEvENS.—On May 30, at d 
500-volt direct current was installed at the high power station | dence at Catford, near London, there passed away another o P ad 
at Arlington, Virginia. At a wave-length of 4,100 metres the | links with the telegraphic past. Mr. F. H. A. Stevens entere 

arc gave an antenna current of from 47 to 53 amperes. Com- | "T*1*7 of the Telegraph Construction & Maintenance Co. a year 
nh ware made ol the.teccived cupienti dom tasse and | IDCOEDORAMOR oe da uda 
from the 500-cycle spark set giving from 100 to 120 amperes ee aer dp aM ie OL i ed which 
yore lias =: monia at the beginning of the year; complications followed, w 

in the antenna. A very careful set of observations of the re- | terminated in his death at the age of 63. 

ceived currents from the two types of apparatus was made at 

St. Augustine, Florida, the measurements being taken by the 

calibrated detector and galvanometer method. The distance 


These observations indicated that at 1,800 miles the continuous 
waves show a smaller degree of absorption than the damped 
waves. It was not possible, however, to draw this conclusion 
with certainty, since at the season of the year in which the 
observations were taken (late in December) exceptional days 
occur which might perhaps affect the continuous oscillations in 
a different manner from those of the spark. An additional 
series of observations was made during the recent voyage 
of the “ Salem" to Gibraltar and back. Here it was found, 
in verification of the Colon experiments, that for distances over 
1,400 miles the arc as received in the daytime was equal to or 
somewhat better than the spark, notwithstanding the fact that 
the spark radiation current at Arlington was considerably more 
than twice as great as the corresponding arc current. Messages 
were continuously received with both arc and spark in the day- 
time up to 2,100 miles. Several times day signals were heard 
at greater distances, the arc being uniformly louder. The 
night signals were heard all the way to Gibraltar. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Prof. J. S. Townsend. F.R.S., contributes an article on '* A Theory 
of the Glow Discharge from Wires ` (p. 348). 

We publish an abstract of a Paper read in Paris at the joint meeting 
of the Société Internationale des Electriciens and the Institution of 
Electrical Engineers by Mr. J. S. Highfield on ** The Transmission of 
Electrical Energy by Continuous Current on the Series System ” 
(p. 345). | 


An abstract is g ven of a Paper on ‘‘ Condenser Telephones " by 
Messrs. K. Ort and J. Rieger (p. 350). 


We describe the proceedings at the Annual Meeting of the Insti- 


between the two stations was 530 nautical miles. The received PERSONAL. 
currents were found to be simply proportional to the radiation l TA 
currents at Arlington with an error not greater than 10 per cent. On Tuesday last Mr. H. E. Blain, manager of the West Ham tor 


Mu ; i mwav i i i his 
—that is, at this distance there was no evidence of a difference ; poration Tramways, tendered his resignation, in consequence of = 
in the absorpti T] sults w rerificd by the shunted having accepted an important engagement on a tramways company 5 
PARE BOBOT P IOT e eue de ne er ene 7 | staff. The Tramways Committee have decided to advertise for a 
telephone method using a slipping contact detector, at New | successor to Mr. Blain (who will probably leave West Ham rext 
Orleans and also at Key West, both places being approximately | month) at a commencing salary of £550, rising (by annual incre- 
900 miles from Washington. The receiving apparatus was | ments of £50) to £700 per annum. 
n ien 2 E ries Ko p e Po E us EE Men Eu. o S uvae ne DL BN 
; nautical miles trom Arüington. uring Ww chief electrical engineer (Mr. W. M. Lackie) from £1, UM 
available for observation at Colon the receiving apparatus was | and that of the chief assistant (Mr. Page) from £600 to £650. 
taken to the naval radio-telegraphic station. During these 


Amongst the numerous arrivals in this country from the colonies 
two days the arc signals were heard at each schedule both day during the summer will be Mr. J. Mordy Lambe, oity e'ectrical 


and night, while the spark signals were heard only at night. engineer and tramways manager of East London, South Africa, who 


MN 


Quos a 
- 0) x 
m JA 
(on s. E 

E NE" 
Wit 
lie, dn 
ilatira 
atur, 
AY vns 
Casin 


ete 
rab et 


Mss 


vere bess 


it mee: 
utes 
miat’ 


(d 


THE ELECTRICIAN, JUNE 6, 1913. 343 


- 


is coming to this country on a business-cum-pleasure trip. Mr. 
Lambe is particularly interested in turbo-generating plants and 
motor buses. and is a delegate to the Imperial Motor Transport Con- 
ference which is to be held at the Royal Automobile Club in July. 
His address will be c/o Wm. Dunn & Co., Broad-street-avenue, 
London, E.C. 

Mr. W. M. Arnot has resigned his position as Australian manager 
for Messrs. Siemens Bros. Dynamo Works (Ltd.), and intends to 
visit London at an early date. 

Owing to the operation of the Glasgow Boundaries Act, 1912. Mr. 
T. C. Parsons and Mr. W. Sillery have retired from the management 
of the Govan and Partick electricity undertakings respectively. 

At the meeting of the Bolton Electricity Committee last week a 
communication was read from Mrs. A. A. Day, who wrote on behalf 
of her husband resigning his position as borough electrical engineer 
and tramways manager, and a sub-committee was appointed to 
confer with the sub-committee of the Tramways Committee as to the 
best means of filling the vacant positions. Mr. Day has been in poor 
health for some time, and the resignation takes effect on the 30th inst. 


APPOINTMENTS VACANT AND FILLED. 


The post of junior assistant in the electrical engineering depart- 
ment of the Royal Technical College. Glasgow, is vacant. Particu- 
lars from Prof. Magnus Maclean, to whom applications by 17th inst. 
See advertisement. 

The Middlesex Education Committee require an assistant to the 
county electrician. Wages 42s. per week, rising to 45s. per week 
after three months. Applications to Mr. B. S. Gott, Queen Anne's- 
chambers, 28, Broadway, Westminster, S. W. See advertisement. 


An experienced electrician is required for small electricity under- 
taking. See advertisement. 

A lcboratory assistant is required for experimente] telegraph work. 
Sve advertisement. 

There are vacancies for two switchboard attendants at Carlisle. 
Applications to Mr. Fredk. W. Purse, city electrical engineer. 

An advertiser requires a lead cab'e engincer for an established wire 
factory in the colonies. | 


An engineer is wanted for large hydro producing own electric 
supply. Applications to the Manager of Harrogate Hydro. 


London County Council invite applications for the position of 
Visiting teacher of electric wiring at the L.C.C. School of Engineering 
and Navigation, Poplar, for two evenings a week at 10s, 6d. an even- 
ing. Applications, on official forms to be obtained from the Educa- 
tion Officer, Victoria Embankment, W.C., by 11 a.m. June 7th. 

Designers of d.c. motors and generators and of a.c. motors are 
re juired by advertisers. 

À lecturer in mechanical engineering subjects is required for the 
Loughborough Technical Institute. Commencing salary £120. 
Particulars from the Principal. Applications by June 16th. 


Birkenhead Corporation are recommended by the Tramways Com- 
mittee to appoint Mr. Cyril Clarke as tramways manager, at a com- 
mencing salary of £275. Mr. Clarke has hitherto been assistant 
manager. 


Mr. H. Whittle has been appointed canvasser for the Accring- 
ton electricity department, at two guineas per week. 

Mr. G. A. A. Alting van Geusau has been appointed Director- 
General of the Netherlands Posts and Telegraphs, in succession to Mr. 
G. J. C. A. Pop, who is now chief of the Netherlands Indies Post and 
Telegraph Services. 

Mr. W. Stone has been appointed chief electrical engineer of the 
Victorian State railways, While the work of electrification of the 
Melbourne suburban lines is in progress Mr. Stone will take charge of 
the work in association with an expert to be sent out by Mr. C. H. Merz. 


Mr. S. H. C. Webster has been appointed assistant mains engineer 
at Dover in place of Mr. R. C. Caldbeck, recently resigned. 


INSTITUTIONS AND SOCIETIES. 


institution of Electrical Engineers.—The annual conversazione 
d b» held at the Natural History Museum, South Kensington, on 
hursday evening, June 26th. 


Newcastle Section of the Institution of Electrical Engineers.—The 
following have been se'ected to serve on thé committee of this 
section for the session 1913-14: Chairman: Mr..C. Vernier; Vice- 
Chairmen: Mr. P. V. Hunter 2nd Mr. J. H. Ho!mes ; Past Chairmen: 
Mr. C. Faraday Proctor. Mr. C. S. Vesey Browa, Mr. W. C. Mountain ; 
Committee: Mr. W. MceLe!lan, Mr. R. P. Soan, Mr. C. Turnbull, Mr. 
G. Stoney, Mr. A. Marshe!l, Mr. J. Andrews, Prof. W. Thornton, 
Prof. H. Stroud, Mr. J. E'l'ott, Mr. A. Pyne, Mr. G. Drury, Mr. J. 
Anderson, Mr. C. Davidson and Mr. E. Fewssett ; Hon. Treasurer: 
Mr. W. A. Clatworthy ; Hon. Secretary: Mr. H. W. Clothier; Assis- 
fant Hon. Secretary: Mr. W. G. Guns; Hon. Auitora: Mr. H. L. 
Riseley end Mr. F. O. Hunt. 

Illuminating Engineering Society.—The annual meeting of this 
society was held at the Royal Society of Arts on Tuesday last. The 
annual report mentions that the membership now exceeds 400, and a 
number of influential authorities on the Continent have joined as 
corresponding members. Also, being intimately conn»cted with the 
science of illumination in America, the Society should be of great 


| service in preparing the way for future international co-operation. 


Municipa! Tramways Association.—The annual Conference of 
the Managers Section of this Association was opened in Sunderland 
yeste-day and will be continued to-day (F ide y). 

Iron and Steel Institute.— Brus«e's Meeting —The autumn meeting 
of this Institute will b» held in Brussels from Monday to Thursday. 
September Ist to 4t. The provisional programme includes a visit to 
the Ghent Exhibition, the reading of various Papers, and visits to 
works of interest. 

Electrical Trades’ Benevolent Institution.—Of the 10 conors 
originally appealed for to subscribe £109 each to this Institution, the 
number of responses has so far reached five, Sir William Preece 
having generously added his name to the list. Tnere are thus five 
more spaces to be filled, and it is hoped that they will not long 
remain vacant. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Juue 6th (to-day). 


MUNICIPAL TRAMWAYS ASSOCIATION— MANAGERS’ SECTION, 
JU a.m. Mecting at Town Hall, Sunderland. Papers on ‘ Petrol 
and Trackless Trolley Vehicles,” by Mr. C. J. Spencer ; and on 
" Standardisation of Specifications for Tramear Equipments,” 
by Mr. J. W. Hame. 


Royan IxsTrTUTION. 

9 p.m. Meeting at the Royal Institution. Albemarle-street, Picca- 
dilly, London, W. Discourse on “ Reflection and Refractioa of 
Light as Concealingand Revealing Factors in Sub-A quatic Life," 
by Dr. F. Ward. 


SATURDAY, June 7th. 


ROYAL IxsTiTUTION. 

ó pon. Mcetiag at the Royal Institution, Albemar'e-street, Picca- 
dilly, London, W. Lecture on Radioactivity ; Lecture IEE: The 
Radioactive State of the Earth and Atmosphere,” by Prof, E. 
Rutherford, F.R.S. : 


THURSDAY, June 12th. 


TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 

10:30 a.m. Meeting at the Imperial Hotel, Blackpool. Papers on 
“ Possibilities for Increasing Profits on Inter Urban Lines," 
bv Mr. H. Edwards; and on “ ‘Tramways—A Resumé,” by 
Mr. F. Bland. 


FRIDAY, June 13th. 


TRAMWAYS AND Licht RAILWAYS ASSOCIATION, 

10a.m. Meeting at the Imperial Hotel, Blackpool. Papers on 
“ Rail-less Traction and Motor Buses," by Mr. H. England ; 
and on '' Standard Rules for Motormen and Conductors,” by 
Mr. V. Mason. | ! 

PuysicaL Society. 

p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington, London. S.W. Agenda: 
“Some Experiments on Tinfoil Contact with Dielectrics,” by 
Mr. G. Bairsto; “ On a Method of Measuring the Pressure of 
Light by means of Metal Foil," by Mr. G. West. | 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding— .Lieut.-Col. H. M. Leaf. 


The following orders have been issued for the current week :— 


Monday, June 9th, 1913, “ A ” Company.— Infantry Drill 7 to 9 p.m., 


Technical Instruction for all members on the 5th rate, and for all 
candidates for higher rating 7 to 9 p.m.  Musketry Instruction 9 to 
10 p.m. 


Tuesday, June 10th, 1913, “ B" Company.— Details as for June 9th. 
Thuraday, June 12th, 1913, “ C " Company.— Details as for June 9th. 
Friday, June 13th, 1913, “ D " Company.—Details as for June 9th. 
Saturday, June 14th, 1913.—Head Quarters will be opened for the trans- 


action of regimental business from 10 a.m. till 12 noon. 
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ANNUAL MEETING OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


The annual meeting of the Institution. of Electrical Engi- 
neers was held on Friday evening last under the presidency of 
Mr. W. Duddell, F.R.S. The proceedings were brief, and were 
not hampered by a numerous or loquacious attendance. 

The President announced the result of the election for 
vacancies on the Council as follows: Mr. R. A. Chattock 
(member), Messrs. F. E. Berry, A. W. Martin and Capt. E. O. 
Henrici, R.E.' (associate members), and Messrs. E. Russell 
Clarke and A. M. J. Ogilvie (associates). The new Council is 
therefore as follows :— 

President. 
W. Duddell, F.R.S. 
v Fice- Presidents. 
Hon. Sir €. A. Parsons, K.C.B., F.R.S. | 
J. F. C. Snell. | 
Honcrary Treasurer. 
R. Hammond. 
Ordinary Members of Council. 
Membera. 


B. M. Jenkin. 


W. Judd. 
C. H. Merz. 


R. A. Chattock. | A. H. Seabrook. 


F. Gill. , 4. E. Kingsbury. Roger T. Smith. 
J. S. Highfield. | Dr. A. Russell. C. P. Sparks. 
H. Hirst. | W. Rutherford. H. E. Wimperis. s 
Associale Members. 
F. E. Berry. | Capt. E. O. Henrici, R.E. | A. W. Martin. 


Associates, 
E. Russell Clarke. | A. M. J. Ogilvie, C.B. | A. B. Anderson. 

The President asked that the annual report, of which we give 
an abstract below, might be taken as read, and on this being 
agreed to he moved that the report be adopted. This was 
seconded by Mr. F. Gill, and carried unanimously. 

In moving the adoption of the accounts Mr. R. Hammond 
dealt with one or two items of expenditure, and mentioned that 
next year he hoped that the results would be better owing to 
the operation of the increased subscription. "The resolution 
with regard to the accounts was seconded by Mr. R. Kave Grav, 
and carried. 

Votes of thanks to the honorarv secretaries of the local sec- 
tions, the local honorary secretaries, the honorary treasurer, 
the honorary auditors and the honorary solicitors were suc- 
cessively proposed, seconded, put and carried, and Messrs. H. 
Alabaster and S. Sharp were re-elected honorary auditors. 
The meeting then became an ordinary general one, and pro- 
ceeded to consider Mr. A. J. Aldridge's Paper on * Telephone 


Transmission,” an abstract of which will be found on p. 360 of 


this issue 
THE ANNUAL REPORT. 

Growth of the Institution—At May l, 1913, the membership of the 
Institution was 7,084, compared with 6,537 on a similar date last year. 
Tais total was made up of 7 honorary members, 1,549 members, 3.535 
associate members, 671 associates, 260 graduates, and 1,062 students. 
The corresponding numbers last year were 7, 1,389, 3,089, 806, 0, and 
1,247. The net increase of 547 for the year compares with average 
increase of 137 for the preceding five years. 


Members Deceased.—It is with deep regret that the Council have to 
record the death on January 31, 1913, of the Earl of Crawford and Bal- 
carres. The late Earl, who was one of the founders of the Institution, 
was at the time of his death its oldest surviving officer, having been, as 
Lord Lindsay, the first Vice-President of the Institution, an office which 
he held for three years, 1872-3-4, during the presidencies of Sir (then Mr.) 
William Siemens, Mr. Frank Ives Scudamore, and Lord Kelvin (then 
Sir William Thomson). Other well-known members who have dicd 
during the last 12 months are Sir J. Irving Courtenay, Major-General E. R. 
Festing, C.B., F.R.S., Prof. Andrew Jamieson, F.R.S.E., Mr. Henry Lea, 
and Mr. J. K. Logan, I.S.O. (local honorary secretary and treasurer for 
New Zealand from 1901 to 1910). 

Local Honorary Secretaries Abroad.—The Council have appointed 
M. Jacques Manne to be local honorary secretary and treasurer for 
Belgium, in the placeof M. J. Banneux, who has resizned the office. Prof. 
H. Bohle has been appointed honorary secretary of the Cape Town Local 
Section, and Mr. E. M. Hughman of the Calcutta Local Section. 


Mectings and Papers.— During the past session 14 general meetings and 
18 council meetings have been held. The usual standing committees 
have met regularly, and there have also been meetings of several other 
committees appointed by the Council for the eonsideration of special 
matters, the total number of committee meetings held during the session 
being 106. There have been 61 meetings of local sections—viz., Bir- 
mingham Local Section 11, Dublin Local Section 5, Manchester Local 


Section 12, Newcastle Local Section 11, Scottish Local Section 6, Western - 


Local Section 6, and Yorkshire Local Section 10. Meetings have also 
been held of the Calcutta and Cape ;Town Local Sections. 
meeting was held in Glasgow from June llth to 15th last. 


Students’ Sections.— Nine meetings of the students’ section have been 
held, at which Papers were read and discussed. At the opening meeting 
an address to the students was delivered by Dr. Alex. Russell in the 
lecture theatre of the Institution. The annual dinner wes held at the 
Trocadero Restaurant, London, on December 14, 1912. The Glasgow, 
Manchester and Newcastle Students’ Sections have each completed a 
successful session, having held five, eizht and nine meetings respectively. 
Visits were made to various works by the kind permission of the firms 
concerned. 


The British Electrotechnical Committee.—The British Committee for 


1912-13 is constituted as follows : Mr. A. Siemens (chairman), Col. R. E. 


Crompton, C.B., Mr. W. Duddell, F.R.5., Mr. A. R. Everest, Mr. K. 
Edgecumbe, Dr. R. T. Glazebrook, C.B., F.R.S., Mr. R. K. Gray, Mr. R. 
Hammond, Mr. R. W. Hammond, Dr. G. Kapp, Mr. C. Le Maistre, Prof. 
T. Mather, F.R.S., Mr. H. W. Miller, Mr. W. M. Mordev, Mr. W. C. 
Mountain, Mr. W. H. Patchell, Lord Rayleigh, O.M.. F.R.S., Dr. A. 
Russell. Mr. J. F. C. Snell, Mr. C. P. Sparks, Dr. S. P. Thompson, F.R.S.. 
Mr. A. P. Trotter, Mr. E. Vignoles, Mr. H. E. Wimperis, Mr. C. H. Word. 
ingham and Mr. P. F. Rowell (secretary). During the vear the committee 
have had under consideration the subjects of nomenclature, prime movers, 
raiing and symbols. A meeting of international delegates was held at 
Zürich in January last, when the British Committee was represented by 
Dr. R. T. Glazebrook, C.B., F.R.S.. and Dr. G. Kapp. "The reports of 
this meeting on the subjects mentioned above are at présent under con- 
sideration bv the British Committee with a view to their being brought 
before the plenary meeting of the International Electrotechnical Com- 
mission to be held in Berlin next September. 


" Science Abstracts.’—Owing to an increase in the amount of matter 
available, the volumes of both sections show a slight enlargement over 
those for the previous vear. The Physics Section contains 1,916 ab. 
stracts, as compared with 1,749 in 1911. The Electrical Engineering 
Section comprises 1,356 abstracts, of which 132 were dealt with under the 
newly created sectional heading, '' Properties of Engineering Materials,” 
as compared with 1,281 in 1911. 

Model General Conditions for Contracts.—The Council regret that the 
number and importance of the suggested modifications have further 
delayed the publication of the revised model conditions. 

Fortnightly Publication of the t Journal." —As was announced to the 
members by the President at the ordinary meeting of March 13th, the 
Council have decided that the '* Journal " will in future be published 
fortnightly on the Ist and 15th of each month from December to July. 
The new * Journal," which will be of quarto size, will contain : (a) The 
Papers and discussions now published in the ‘ Journal," (b) notices of 
meetings of the Institution and of the local sections (this will replace the 
present postcard notices), (c) communications from the Council to the 
mem bers, and (d) periodical reports on the work of the Council and com- 
mittees of the Council. This change in the mode of publication will 
greatly enhance the value of the “ Journal " by the prompt publication 
of Papers and discussions, and by its becoming a means of communication 
between the Council and the members, while the larger size of page will 
considerably facilitate the reproduction of illustrations and tabular 
matter, the space for which in the present size is hardly adequate. 


Census of Production Schedules,.—1n June, 1912, the Institution re- 
ceived from the Board of Trade copies of the draft schedules for the 
second census of production relating to the generation of electricity and 
the electrical engineering trades, together with an intimation that anv 
suggestions which the Council might desire to make would be carefully 
considered. After consulting various interested bodies, the Council made 
a number of suggestions, and they are glad to report that these have been 
substantially adopted by the Board of Trade. 


Demonstration Apparatus.—The following facilities for experimental 
demonstrations are now available in the lecture theatre: A lantern and 
screen suitable for either English (3] in. by 3] in.), French (9 cm. by 
9cm.), or American (4 in. by 3} in.) slides. There is also an additional 
lantern, with à 10-15 ampere arc lamp and resistances, for use on the 
lecture table; this lantern is suitable for either vertical or horizontal 
projection, and for the optical projection of experimental apparatus. 
‘The room can be darkened during daylight if required. A number of 
tables are available which can be arranged to suit the convenience of the 
lecturer. All are of the same height, 32 in., and the same width, 33 in. 
A supply of water and gas, and a drain are fitted in & trap in the floor of 
the theatre. A sink with fittings on one of the lecture tables is arranged 
for convenient connection to the supply and waste in this trap. Wooden 
frames, &c., have been provided, to which galvanometer scales and small 
screens for special projection purposes can be fixed. Heavy canvas 
diagram screens with laths are available, to which large wall diagrams of 
almost any size can be pinned. ‘These screens extend the whole length 
of the theatre behind the Council table and partly along the two sides. 
In addition to the lecture-table lantern-circuit, continuous current at 
100 volts is obtainable from the supply mains ; the maximum current 5 
50 amperes. A motor-generator for experimental purposes is also m- 
stalled just below the theatre. This set consists of a 10 kw. motor direct- 
coupled to a continuous-current generator and an alternator, from which 
the following supplies are obtainable : Continuous current from genera- 
tor, 80-500 volts, by field and speed regulation ; maximum current, 
60 amperes, Alternating current from slip-rings of generator, single- 
pase, two-phase, or three-phase; frequency from 13:3^v to 333; 
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maximum current, 60 amperes per ring. Alternating current from three- 
phase alternator: Frequency from 40% to 100 œ: voltage per phase, 
40-120 volts at 50 ^v, and 80-240 volts at 100 %, obtainable by field regu- 
lation ; maximum current, 60 amperes per phase. Ammeters and volt- 
meters are fitted on the switchboard near the motor-generator. Port- 
able ammeters and voltmeters of the following ranges suitable for either 
alternating or continuous currents, are also available, viz.: Ammeter— 
l to 15, 3 to 30, and 5 to 60 amperes ; voltmeter—40 to 160, 100 to 250, 
and 200 to 600 volts. As the driving motor is only capable of giving 
10 kw., the maximum power which can be taken, either singlv or from 
any combination of the above machines, is about 8 kw. 

Mutual Privileges for Visiting Members.—As the result of a suggestion 
from the American Institute of Electrical Engineers, arrangements have 
been made for the interchange of mutual privileges to visiting members, 
especially in regard to the addressing of letters, the giving of introduc- 
tions upon presentation of credentials, the use of the Institution library 
and rooms, and attendance at meetings. Members about to visit the 
United States and desiring to avail themselves of these facilities are 
requested to apply to the secretary for a letter of introduction. 

Research.—The Council have decided to make arrangements for the 
carrving out of research work. In order not to overlap the work of other 
societies the research work of the Institution will be confined as far as 
possible to the following lines :— 

(a) The Organisation and Correlation of Research in Electrical Engi- 
necring.—This will include: (1) A Research Committee, to whom in- 
vestigators will be invited to send particulars as to the subject and char- 
acter of the researches on which they are engaged. Members of the 
Institution, especially those connected with the manufacturing side of 
the industry, will be invited to communicate to this committee any 
special difficulties encountered by them which call for investigation, and 
to make suggestions for subjects for research. The Research Com- 
mittee will thus act as a “ Clearing House " for research topics, receiving 
suggestions from various sources and sending them after consideration 
to the most suitable quarters. (2) The collection and publication of 
particulars of plant available for special testing and investigation work 
in the various laboratories, together with the subjects in which re- 
searches have been carried out. (3) The compilation and publication of 
bibliographies of specific fields of research. 

(b) The Origination and Supervision of Specific Researches in Subjects 
Connected wá the El:ctrical Industry and the Allocation of Grants in Aid 
of the Same.—For the purpose of originating and directing rescarches 
in certain subjects the Research Committee will have power to appoint 
sub-committees of experts to deal with researches in selected subjects. 

In the first instance, a series of investigations has been initiated on 
the properties of magnet steels, insulating oils, and the heating of buried 
cables. Other subjects are under consideration, inter alia, copper, 
carbon, paper, rubber, mica, porcelain, oils and varnishes, &c., for which 
fuller data are required. From time to time the Council will allocate 
funds for the promotion of particular researches. The results obtained 
will be available for publie use, and published at the discretion of the 
Council in the Institution “ Journal." "The Council have also under con- 
sideration a scheme of scholarships which will be co-ordinated with the 


operations of the Research Committee. 

Examinations. —The regulations for the examination of candidates for 
Associate Membership. which will come into operation on June 1, 1913, 
have been published and copies have been sent to the members. A list 
of qualifying examinations for admission as student has been approved 
by the Council, copies of which can be obtained from the secretary. 
These requirements will also come into effect on June 1, 1913. 

Kelvin. Memorial.—Early in 1912 the Council reccived an invitation 
from the Institution of Civil Engineers to nominate four persons to serve 
on & committee, consisting of representatives of British and American 
engincering societies, which had been appointed for the purpose of con- 
sidering the steps to be taken towards erecting in Westminster Abbey a 
memorial window to the late Lord Kelvin, and to raise the necessary 
funds. An appeal for subscriptions was subsequently made to British 
and American engineers, the response to which resulted in full provision 
of the money required, the total sum received being some £1,650. The 
design for the window has been prepared by Mr. J. N. Comper, the artist 
selected by the Dean and Chapter of the Abbey, and to whom the manu- 
facture of the glass has also been entrusted. It is hoped that the 
memorial] will be completed by the end of June, and will be formally 
handed over to the Abbey early in July. 

Benevolent Funds,—The Committee of Management report that the 
Benevolent Fund of the Institution shows a satisfactory increase for the 
past vear. On December 31, 1912, the capital account of the fund stood 
at £4,642. 3s., as compared with £4,000 at the end of 1911. The dona- 
tions and subscriptions to the fund in 1912 amounted to £147. 8s. 6d. 
The Council desire to acknowledge their indebtedness to the generosity 
of the donors and subscribers who have supported the fund. The Wilde 
Benevolent Trust Fund stands at £1,846. 4s. 6d. 

Annual Acccunts,—In presenting the accounts for the year ended 
December 31, 1912, attention is drawn to the altered form. Under it 
the whole of the items of expenditure and income, whether on capital or 
on revenue, appear in one account. By means of this arrangement the 
actual margin to the good of the year’s working will be clearly seen. The 
margin to the good on the revenue account is £1,237. 19s. 5d., which is 
carried to the credit of the general fund, This compares with 
£1,603. 10s. 8d. in 1912. 

Library.—Seventy-one new books have been purchased since May, 
1912, and 161 books and pemphlets have been presented by members, 


authors and publishers. The total number of readers during the past 
12 months was 1,235. of whom 226 were non-members. The thanks of 
the Institution are again due to Mr. R. K. Gray, past president, who has 
continued to pay the wages of a skilled book-repairer engaged in repairing 
the old bindings in the Ronalds and the Institution libraries. The 
trustees of the Roralds Library held their annual mecting, as provided 
for in the trust deed, in February last, and after inspecting the books,. 
stated that in their opinion the terms of the trust deed had been carried 
out by the Institution in a satisfactory manner. The Council have 
sanctioned the formation of a lending library. In order not to impair 
the utility of the Institution library as a complete reference library it has 
been arranged that the loan library shall consist of duplicates of a certain 
number of works ; these duplicates will not all be purchased at the out- 
set, but they will be procured as they become necessary, and their num- 
ber will be increased if the demand increases. 

Museum.—Several additions have been made to the collection of 
historical apparatus, including a collection of carly incandescent lamps 
and specimens of telegraphic cables (presented by Mrs. Andrew Jamie- 
son), & high-frequency generator (presented by Mr. A. W. Isenthal), a 
Lowrie-Hall transformer (presented by Mr. Robert Hammond), six early 
incandescent lamps (presented by Mr. Gerald Stoney), and a collection 
of fusible mica foils (presented by Mr. K. Hedges). A descriptive cata- 
logue of the collection is in preparation. Seven glass cases, to contain 
part of the collection, have been purchased and placed in position in the 


library ante-hall. 


THE TRANSMISSION OF ELECTRICAL ENERGY BY 
CONTINUOUS CURRENT ON THE SERIES SYSTEM.* 


BY J. 8. HIGHFIELD. 


Summary.—The author compares the series transmission system with 
the more usual three phase, dealing with questions of cost, earthing and 
design as affecting power and sub-siations from this point of view. 


There has been a tendency in discussing the use of the continuous- 
current series system to trest it 2s a rival of the alternating-current 
parallel system. It ise very nétural point of view, but it is not a cor- 
rect one. The latter system hes been worked at for years, and the 
apparatus shows the satisfactory results obtained by the steady evolu- 
tion of design due to the susteined efforts of many skilled workers. 
When existing methods and standard apparatus offer a satisfectory 
commercial «nd technical solution to an engineering problem there 
is no reason to depart from existing practice. Finelitv, however, is 
never reached in engineering ; progress is ès rapid as it ever was, and 
the new problems continually arising call for new methods of solu- 
tion. A recent problem is the transmission of electrics! energy over 
very long distances, particularly in countries where water-power is . 
available. In these problems the cost of the transmission line is often 
the most important element in determining the commercial success 
of the scheme, and it is notably in such cases thet. the continuous- 
current series system offers advantages. The schemes carried out by 
M. Thury, and also that carried out by the author, were decided on 
only after the fullest consideration of all the fectors in each ezse, end 
they have all resulted in most satisfactory operation. Many schemes 
for the electric transmission of power necessitate the use of an under- 
ground line, and in others, although an underground line is not 
absolutely necessary, it is desirable. It would be commercielly end 
technically most difficult to carry out some of these schemes with 
underground cables except by the use of continuous current. In short, 
there are limiting conditions where it is less costly to carry fuel than 
to carry electricity by means of an expensive transmission line, end 
these limiting conditions are reached at a much less distance with 
alternating current than with continuous current. It is the euthor's 
intention in this Paper to indicate as far as possible the various 
factors which must be taken into account in arriving at the velue of 
the limiting conditions. 

The chief characteristic of the machinery used in all pecrollel 
systems is that it generally tends to run at nearly constant speed 
from the inherent quelities of its design ; end for all the many uses 
where constent speed is desirable the parellel-system motors, which 
ore so readily ond cheaply manufactured. possess every advantr.ge. 
Where, however, from the nature of the work, varieble-speed motors 
are required—«s, for instance, in mining work—considereble diffi- 
culties and complications are introduced with the parallel system. 
The constant-current series machine is naturally capable of running 
at veriable speeds without complicated regulators end with high 
efficiency. A commutator is, of course, introduced, but this is not 
an expensive device to maintain, and in practice gives but little 
trouble. In a mine the ventilating fans, pumps, winders, hoisting 
and air-compressing machinery are all preferably driven with variable 


_ * Paper discussed in Paris at the joint meeting of the Institution of 
Electrical Engineers and the Société Internationale des Electriciens 


May 21 to 24, 1913. 
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speed motors. Air compressors7can be driven with constent- 
current series motors without eny reguleting gear; es the pressure 
rises the motor will slow down, and will stop when the pressure 
exceeds any predetermined limit, which cen be adjusted by giving 
the brushes of the motor the proper leed. Such an arrangement is 
more efficient and less complicated then any of the perellel systems 
for driving compressors. There is no doubt that in meny ceses 
where variable-speed motors ere required @ local constent-current 
series plant would give exccllent service. 


GENERAL CONSIDERATIONS AND Costs. 


Considered from the point of view of long-distance transmission, 
the series system possesses the following advantages: It is par- 
ticularly easy to work severe! power stations on a single linc, so as to 
meet an increesing load, by starting up a new station without in- 
cress ng the line pressure. Supposing for the moment thet a trens- 
mission system of considerable length is started up with one power 
station supplying energy to sub-stetions connected at different points 
on the line. When this power station is loaded up » certein maximum 
pressure for which the line is designed will be attained. In order to 
provide for the growth of loed, it will often be possible to connect a 
second or third station in series on the line, and if this st? tion be con- 
nected at g proper point in reletion to the sub-stetions ? much greeter 
load can be supplied without increasing the maximum pressure at ¿ny 
point on the line and without any additional line losses. This method 
has been used in the Chaux de Fonds system, which was started with 
one station, and as the load increased two other power stations were 
erected, gll three running in series on the same circuit. More recently 
a similar method has heen adopted in the Moutier-Lyons system. 1n 
fact, one immense edventage is thet the difficulties of running in 
parallel ere entirely avoided, so thet several power stations may be 
connected to the same ring es the total load increases, thus eflowing 
the effective working pressure to be reised far above any figure 
possible with any other system. — In short. in this respect the uniform 
section of the cable renders the series system far more flexible than 
any parallel system. Difficulties due to the ezspecity and inductance 
of the line ere eliminzted; and where en underground svstem is 
necessary, owing to the high pressure thet can be used with con- 
tinuous current, energy can be transmitted to a far greeter distance 
than is possible with alternating current. 

Broadly, it mèy be seid thet where, owing te the great length of 
the line, the cost thereof is the dominating factor from »& commercia! 
point of view, then the continuous-current series system will show an 
advantage over the alternating-current pere!llel system. Where, how- 
ever, the cost of the line is not the important point, the latter system 
will usually show to the greatest advantage. 

The cost of èn overhead three-phese line, even 2t equal pressure. 
is greater than that of a series continuous-current line. For trens- 
mitting up to, say, 30.000 kw.. not morc then four wires would be 
required, working two in parellel. This would compere with six 
wires for a similar three-phese line, so thet there would be some 
saving in insuletors. In addition, the weight of copper would in 
most cases be less with continuous current, 2s no close reguletion 
is necessarv, end the amount of the loss ean be calculated entirely 
on a commercial basis and without reference to technical difficulties. 
In most cases, with the alternating-current svstent, the determining 
factor is the maximum loss that will give good operation. It is very 
difficult to assign any accurate figures for the eost of overhesd con- 
struction, as, in addition to the actual cost of the work, which is 
determined largely by the nature of the ground and its position and 
distance from a railway, there has to be teken into account the cost 
of wavleaves, which, in many districts, is considerable ; end also in 
rough country the cost of removing trees, as with e high-pressure 
line it is essential that there should be ample clearance on either side 
of the wires. The fol'owing examples, snowing the cost of over- 
head lines, mv. however, be of interest. It will be seen thet in 
manv cases the cost per kilowatt-mile of overhead lines is greater 
than the cost of the underground continuous-current cable system. 
The euthor doe; not suggest that such will invariably be the case, 
but it is interesting that, in some cases at lesst, such a result is shown. 
Quite apart from the question of cost, the underground system offers 
definite advantages over the overhead system. In the first cese it is 
possib‘e to run underground cables in urban districts where overheed 
lines would not be permitted. "Then the overhead system is more 
subject to wilful dam2ge, and su ffers far more harm from storms and 
lightning ; elso the cost of maintenance is much heavier with over- 
head lines, the cost of maintaining underground lines being 2n almost 
negligible quantity. Therefore, other things being equal, where 
eontinuity of supply is of the first importance, the underground 
svstem will usually be chosen. 

" Consideretion has not yet been given to the important fact that, 
where continuous current is used, the eerth can be employed es part 
of the circuit. The earth may be used either as 2 permanent con- 


Table I.—“ost of Overhead Transmission. Estimated Cost of E ight Lincs 
100 miles long. 


Power factor, 0-85. — Full-load pressure loss, 10 per cent. 
towers spaced at an average distance of 150 vds. 


Lattice stee} 


Pres Total | No. Cost | Cest 
e hn capacity of per ,perkw.. 

of line. wires. mile. — mile, 

Volta. Kw. £ | £ 

Three- phase transmission ... 60,000 — 10.000 6 1,684 | 0-168 
a teasers ees (00,000 30.000 6 2,954 | 0-008 
Dittor..cccccecccceeeeosesees 100.000 10,000 6 1,271 | 0:127 
Ditto: eerte esee, 100.000. 30,000 6 1,717 : 0:057 

CC, transmission.......... ee. 0000 — 10,000 — 4 1,345. 0-134 
Dittoihes s "nom 60,000 — 30,000 1 3,182 , 0-07: 
pu cT 100,000 : 10.0600. 4 — 1,077 | 0-108 
Ditto sel ded onus 100.000 — 30,000 4 1,379 — 0-046 

Actual Cost of Lines erected in England, 
(a) With steel poles spaced at an average distance of 133 yds. 
(hb) With wood poles spaced at an average distance of 70 yds. 
Total | No. | Cost — Cost 
— Pree: capacity | of per perkw.- 

sure. S 4 . “oa 

of line. | wires.' mile. mile. 

| Volts. Kw. | | £ 75 d 

(a) Three-phase transmission 10.000 2,000 | 6 | 1,278 | 0-639 
ib) Ditto: occ etos eeej 10.000 2,000 5| 6 | 18 0-624 


ductor for the return current. or it m»y be used as 8 stand-by in the 
event of the failure of one of the insulated lines. In either cese, but 
particularly in the former, this use of the earth on a long trensmission 
is of immense commercio! importance. When the earth is used as. 
the return circuit, two single lines in. parellel would take the place 
of four, thus reducing the weight of copper end the number of 
insulators by one-helf. Before ms king use of the earth connections 
near London careful experiments hed to be meade in order to prove 
that no damzge was ezused to other users of the soil. These experi- 
ments were described by the author in a Peper reed in Gle gow in 
June. 1912.% As an example of the value of the esrth when used 
es a perm»nent conductor in conjunction with two psrallel insuleted 
lines, it m»y be mentioned thet the total resistence of a line 100 
miles long with two conductors of 0-125 sq. in. section, including 
the resistance of the earth connections, would be 18 ohms, end the 
number of kilowatts required to keep the line cherged would be 
180, or 1-5 per cent. of the capacity of the line—thst is to say. the 
capacity of one of the conductors of which the line consists—so thet 
complete duplicate trensmission is provided for. With the two 
lines in series, without the earth eonnections, the totel resistance 
would be 68-3 ohms, 2nd the number of kilowztts required to keep 
the line cherged would be 683, or nearly 6 per cent. of the msximum 
especity of the line. The best method, where the line losses ère not 
of great importence, is to use two insulated lines, erranging them 
in such @ way thet, in the event of feilure of either line. the earth 
can be used as the return circuit. On e long line it would be neces- 
sary to equip earth stations so that sections of the line could be 
cut out. Where the line losses are of great importance it would 
be best to use two insulated lines working in perallel, employing the 
earth as the permsnent return, suitable connections being mede 
to the two insulated lines, so that one or both of them may be used. 
and arranged so that sections can be cut out. 

Perticulers of underground lines are given in Table IL, which 
shows the cost of underground systems working at 50,000 and 
100.000 volts continuous current and 20,000 volts three-phase cur- 
rent. Adnittedlv. the higher pressure of the former gives it 2n 
advantsge. With alternsting current the pressure is limited not 
only by the difficulty of insulating the cables, but also by the greater 
difficulty introduced by its capacity where & higher pressure than 
20.090 volts is used. It will be most interesting should the dis- 
cussion show thet a higher pressure than 20,000-30,000 volts can 
be used with underground elternating-current lines. 


Power Station.—The chief difficulties in the series system arise in. 
connection with the power station, and it is here that the greatest 


departure hes to be made from existing practice. In the first case. 
with present knowledge, tne generator is subje t to rigid restrictions. 
It is possib'e to build machines giving 100 to 200 amperes. 


as to size. 
at & pressure of 5,000 volts ; it may be possible to go up to a pressure 
of 6,000 volts if suitable speeds can be chosen. For generators of 
300 amperes probably a lower pressure would be necessary, 88y, $, 

volts. Consequently, the maximum size of a generator at the present 
time may be taken to be 1,200-1,500 kw., tlie larger mechines 
DUE MEAN SU LES QN DONE gd hi ruere: quA IONS 


* THE ELECTRICIAN, Vol. LXIX., p. 393, June 14, 1912. 
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duos Table II.—Comparative Costa of Direct-current and Alternating-current Transmission. Cables Laid in Stoneware Ducts. 
TUN (Copper taken at £62 per ton, and lead at £13. 9s. per ton.) 
bolus | ; 0:125 sq. in. sectional area. 0-25 sq. in. sectional] area. | 0-35 sq. in. sectional area. —— 
——— | Capacity | Cost per | Cost | Capacity | Cost per Cost | Capacity Cost per | Cost 
Unt, System. Pressure. at — | mileof ! per at mileof ! per at | mileof per 
fet r. 850 amps. | cable | kw.- | 850 amps.{ cable | kw.- {850 amps.. cable kw.- 
fle x. per sq. in. | ducts and ! mile | per sq. in. | ducts and © mile | per sq. in. | ducts and mile 
DN | density. | trenching. | laid. density. | trenching. laid density. , trenching.| laid. 
0 ETE (arene Dun EE E ere ee we ROUEN MON SUMAR. ETE neal LSU UV EMO. esc 
E , Volts. Kw | £ £ Kw £ = £ Kw. | £ £ 
i a Continuous-current series— | | 
DÓN or . . ;.. 50,000 5,312 1,534 0-28 10,625 1,774 0-16 14,875 1:912 0-12 
NE Two wires both equally insulated 4 ‘109,000 | 10,624 | 1,652 | 0-15 | 21250 | 1936 | 0-09 | 29,750 | 2,566 | 0-086 
TEES Alternating-current three phase— | | i | 
Vier fat Two three-core cables .................. | 20,000 7,352 | 3,390 | 0-46 14,704 4,470 . | 0-3 20,587 5,910 0-28 
um ae Alternating-current three phase— | | | 
LIM TS Three three-core cables.................. | 20.000 | 11,028 4,880 | 0-44 22.056 6.500 0-29 30,880 ^ 8,660 0-28 
(2) the cost of trenching, laying and two-way conduit is taken at £534 per mile. In case (3) the cost of trenching, laying, 


Nore.—lIn cases (1) and 


F and three-way conduit is taken at £1,100 per mile. 
Vike 
ith — = 
S running et 250-300 revs. per min. end the smaller ones et sbout | high loed fector with which most long-distance tranemission systems. 
pt y 400—500 revs. per min. Consequently, to make up 2 large power unit, | must work in order to show commercial adventege makes the large 
"ER it is necessary to couple two or more generators to a single prime | amount of energy represented by the constant losses à comparatively 
ees mover. On the Moutier-Lyons system the largest units consist of | small percentage of the energy transmitted. Fig. 1 shows the amount 
f turbines, each capable of developing 4,000 H.P. when running at à | of these losses in à convenient form. It shows the kilowatts lost with 
an speed of 428 revs. per min.. Each turbine is coupled to two double | various line currents per 100 miles of line, and also the percentage 
Mc mechines, the complete set supplying 2 current of 150 amperes at a | loss of energy transmitted at various percentages of full load. The 
ax maximum voltage of 18,250. When the system is completed the power | thick line curves represent these figures with a completely insulated 
ni. transmitted in series will be 15,000 kw., or 150 amperes at a pressure | line working et a density of 800 amperes per square inch of conductor, 
iie of 100,000 volts. The maximum pressure so fer sttained is 75,000 | and the thin line curves the figures for a line consisting of the same 
ds volte. The speed of the generators can usually be made to fit in with | two cables in parallel and an earth return having a resistance of 
EE the speed of water turbines when the fell is of moderate height, and, | 1 ohm. | 
lus except for the couplings, no further complication is introduced. The |  Sub-stations.—The cost of the continuous-current motors, genera- 
1 spece occupied by the set is, of course, greater than that occupied by | tors, regulators and switchgear will in most cases be found to be 
athe 28:milar alternating-current set ; but, on the other hand, the switch- | similar to the cost of alternating-current motor-generators with their 
jen gear tekes up much less room, and static tronsformers are not re- 
Shi quired. Therefore, in the case of an hydraulic power :tetion where 1°00 
i i lo 500 
| Wine? š | 
IN $4 
f y > | 
wit & 89; 40 975 
ES $ | i = Cost of trenchin 
is. E- = duct £1,100 
| $ eo! $ 300 Š 
pis ; o! = s 
p E | N x 005 
i s 40 Š 200 À 
[re & Y QQ 
" ` S E] 
Y : QN : 
EC $ æ! 100 © 
N v 
£ 50,000 volts D.C. two pe 
&, | Cost of trenching & two- 
| 0. 0 
por 0 5 10 15 20 25 30 35 40 
- Percentage lois Gent ie fu hears per 100 mile run UM lines). m 
s 0 500 — 1,000 1,00 2000 2,590 3,000 3,00 4,000 0 0*1 02 0:3 0-4 0-5 
F Kw. loss at various line currents per 100 mile run (dotted lines). Sectional area of conductor in square inches. 
Current density 800 and 400 amperes per square inch. B sq.inch. Cost of Copper taken at £62 per ton, Cost of Lead taken at 
Le y Ni mold d aE THE PINE iiio UN ey ee Fia. 2.—RELATION BETWEEN THE COST OF THREE-CORE ALTERNATING- 
) NTS, ALSO THE PERCENTAGE Losses (KILOWATT- ae "ORUM: i b i à 
m HOURS) AP Vaniors PERCENTAGES oO PULL LOAD AND: LOAD: FACTORS CURRENT CABLES ASDCONTINCOUSCURRENEDISGEELCORR CABLES WoRK- 
T OF 50 AN | ING ON A THREE-WIRE THURY SYSTEM. 
AND 100 PER CENT. 
| the turbine speed is suited to the generators, the overell cost of the | switchgear, but exclusive of static transformers, which will generally 
power station will be similer to that of an alternating-current station. | be required for high-pressure alternating-current working. The cost 
When it is necessery to drive the generators by means of steem | will, in nearly every case, exceed the cost of sub-stations equipped 
turbines or by high-speed hydraulic turbines, the system of double | with either static trensformers only or static transformers and 
helical gears employed by Sir Charles Parsons for marine propellers | rotary converters. Wherever rotating machinery is required the 
provides a satisfactory meens of reducing the high speed of the prime | switchgezr and operation of the series system is less complicated, and 
mover to the most suitable speed for the generators. This, of course, | cen be taken charge of by less skilled attendants than is the case 
introduces à complication, but at the seme time the gears have | with an alterneting-current station. It is, however, more com- 
Operated in a most satisfactory way in connection with marine work, | plicated than a sub-station installed with static transformers. It 
| and should, therefore, be equally useful for driving the series genere- | may, therefore, be said that, where the frequency of the transmission 
i tors. The power station would, in this case, generally cost more | system is different from the frequency required in the distributing 
` than a power station of similer size for alternating current. Where | circuits, the continuous and alternating-current sub-stations will 
E the size of the unita is very large the cost of the power house on the | be equel in cost. In other cases the alternating-current station will 
E series system will be considerably higher then that of a similer | usually have the advantage. 
E station containing alternating-current plant. The author has mede calculations in many individual cages as to 
z Line, Losses.— The energy lost in the line with constent current ( the relative advantages of continuous current and alternating current 
" will usuelly be higher than with the constant-pressure systems. The | for particular schemes. He has found that conditions vary 80 much. 
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Table II. 
—— p AC | De AC. | D.C. 


NM Sie | TIME 
Capacity of system, Ide consenso | 10,000 | 10,000 | 30,000 30.000 
Working pressure, volts s.es 20,000 |100,000 | 20.000 |100,000 
Cost of cable system in £ per kw- | 

mile laid ............ —— es es OH 0-15 0-28 0-086 
Cost of power station in £ per kw... 140 16-0 11-0 12:5 
Capacity of sub-station, kw. ...... 1,500 1,500 3,500 3,5 
Cost of sub-station in £ per kw.— | 

With static transformers ......... | 4-03 - 3:3] 

With rotary converter......... ee. Wd - 5-72 v 

With motor-generators.........«.- | 9:87 8-19 8:21 6-9 


Total cost of power station and sub- 
station in £ per kw.— | 


With static transformers ......... | 1803 wt 14-31 s 

With rotary con verters...... TT 214 7 -— 16-72 € 

With motor-generators........ eee 23:87 24-49 19-21 | 19-4 
Particulars of conductora— | 

Number and size of cables | ...... (30-125 | 2-0-125] 3-035 | 2-0:35 

‘sq. in, | sq. in. | sq. in. | sQ. in. 
Length of cable run where the coats 
of the two systems are equal— Miles. Miles. 

With static transformers.. ss... | 22-3 26-2 

With rotary converters...» eese | 10-6 13:3 

With motor generators — .....- ‘ea 2:] 0-98 


that a general series of figures showing the advantages in respect 
of one or the other is most difficult to arrive at. There are certain 
clearly defined cases where the series svstem offers an advantage ; 
for instance, where a load of about 7.000 kw. had to be supplied 
at various points in à scattered distriet involving a length of approxi- 
mately 100 miles by underground mains and where the cost of 
energy was comparatively small. In this case the series system was 
the only system commercially possible. The author has prepared 
the figures shown in Tabie ILL and the curves in Fig. 2 with the 
object of showing the approximate length of the transmission before 
the series system should be considered on the score of capital cost. 
It is clear that such figures can only be of very general value, but they 
are put forward as being fairly typical of the cost under normal 
conditions. 

The table gives the approximate costs of power stations and sub- 
stations, and, using the figures in Table IL. shows the length of line 
where the total costs of the systems are equal. 
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A THEORY OF THE GLOW DISCHARGE FROM WIRES. 


BY J. S. TOWNSEND, F.R.S. 
(Wykeham Professor of Pnysics, Oxford). 


Summary.—tThe force required to produce à discharge from the surface 
of a wire is investigated theoretically, on the hypothesis that the con- 
ductivity of the gas is produced by the ions generated by the collisions of 
positive and negative ions with molecules of the gas. The case in which 
the discharge takes place from & wire to a large coaxial cylinder is con- 
sidered, and the critical forces at the surfaces of wires of various diameters, 
corresponding to ditferent pressures of the gas between the wire and the 
cvlinder, are deduced from the sparking potentials for parallel plates at 
various distances apart The forces calculated by the theory are in good 
a reement with experimental determinations. 


]. The currents that escape from high potential wires when 
they are surrounded by a glow or corona have recently been 
studied very fully, and several investigations have been made 
to determine the conditions under which the glow appears 
with wires of different diameters. No consistent explanation 
of the phenomenon appears to have been given, and there seems 
to be an impression that the results obtained are contrary to 
what * theory would have us expect," since the electric force 
at the surface of the wire at which the corona starts varies with 
the diameter of the wire. Some years ago I gave a theory* of 
sparking to account for the sparking potentials between parallel 
plates and wires, and many experiments] have shown that the 
potentials calculated on this theory are in accurate agreement 
with the observed sparking potentials for gases at low pres- 
sures. It is easy to show that at th: higher pressures 
the forces required to produce discharges from wires of 
different diameters in air at different pressures satisfy a relation 
which is required on the hypothesis that the ions are generated 
ARN ANNE 
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* Tue ELECTRICIAN, Avril 3, 1903. | 
T J. S. Townsend, * Theory of Ionisation of Gases by Collision." 


by collisions. The actual values of the forces are also in good 
agreement with the forces which may be calculated from the 
sparking potentials that have been obtained for parallel plates 
in air at various distances apart. There is, therefore, no doubt 
that the discharge from wires is produced by the same process 
of ionisation as the spark discharge between flat surfaces. 

9. The corona is a form of glow or brush discharge, but, as fat 
as the forces required to produce it are concerned, there is no 
difference between a brush and a spark discharge: The differenc> 
between the two types of discharge may be generally stated 
as follows :— 


In a brush discharge the escape of electricity from a charged 
conductor begins at a certain definite potential, and if the 
conductor is insulated it retains a large proportion of its charge 
when the brush discharge ceases. If the potential of the con- 
ductor is maintained by a battery of cells, then in order to 
increase the current it is necessary to increase the potential of 
the battery, as in the case of the corona or of point discharges. 
In a spark discharge, the discharge begins at a certain definite 
potential V, and an insulated conductor may be completely 
discharged by a spark. Also if the potential is maintained by 
a battery, through a resistance, a large current flows imme- 
diately the spark takes place. The P.D. v between the con- 
ductors required to maintain the current is much less than the 
sparking potential V required to start it, and it is usually im- 
possible to raise the potential above that value. These different 
properties of the two kinds of discharge may be explained as 
follows :— 

In the spark discharge the electric force between the elec- 
trodes is disturbed by the current in such a way as to facilitate 
the formation of ions, so that a smaller potential is required to 
maintain the current than to start it. The ions in these cases 
are generated along the whole length of the discharge and the 
charge in the gas does not alter the average force. 


In the brush discharge the charge on the ions in the gas 
disturbs the electric field in such a way as to impede the 
formation of ions, and in order to maintain the supply when 
a large current is flowing it is necessary to increase the P.D. 
between the electrodes. 

A discharge in the brush form occurs from charged con- 
ductors that project into the air and sare at a large distance 
from other conductors, but it is easy to see that a brush die- 
charge mav take place from a wire surrounded by a large 
cylinder. The ions in this case are generated in a small space 
near the surface of the wire where the electric force is large. 
The outer portion of the space between the wire and cylinder 
becomes charged with a volume distribution of electricity, and 
i£ the P.D. between the wire and the cylinder is constant th: 
distribution diminishes the average force near the surface of 
the wire where ionisation by collision takes place. In order to 


maintain the current it is necessary to counteract that effect 


and to increase the voltage for larger currents. 


The conditions which determine the value of the potential 
at which the brush discharge commences are the same as those 
which determine the value of the sparking potential. The 
ions in the discharge are produced by the collisions of positive 
and negative ions with molecules of the gas. The number of 
molecules a ionised by a negative ion per centimetre of its path 
is greater than the number £ that are ionised by a positive ton. 
The probability of ionisation taking place at a collision depends 
on the velocity of the ion, which is a function of the ratio of 


the electric force X to the pressure p. The total number of 
. . LI . . / \ 
collisions per centimetre 1s proportional to p, hence ap) 


X 
nus of Y 
and fj—ps 24 


The electric force X, at the surface of a wire of radius @ 18 


V 


where V is the P.D. between the wire and a 


a log zin 
"n 


coaxial cylinder of radius A. When A is large the electric 
strength, or the value of X, at whieh a discharge begins, 18 


amat 


eo d x 
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Several investigations have been made to determine the 
sparking potentials V for flat surfaces in air at various dis- 
tances apart, s. The electric force V/s is very great when s 18 
small, but it diminishes continuously as s increases. For 
distances exceeding a millimetre the foree V/s diminishes 
slowly as the spark length is increased and approaches the value 
3x10! volts per centimetre for long distances between the 
electrodes. In air at atmospheric pressure it'is impossible to 
obtain a discharge in a uniform field when smaller forces are 
used. The discharge is due to the action of both positive and 
negative ions on the molecules of the gas, and the former heve 
the smaller effect; it may be assumed that the positive ions 
cease to generate others by collisions when moving in air under 
a force less than 30 kilovolts per centimetre. — It follows 
from this that with positively charged wires ionisation bv 
collision does not take place at points remote from tlie axis 
where the force 2E/r- V/r log A/a is less than 30 kilovo!ts per 
centimetre. All the ions are, therefore, generated in the speco 
between the wire and a evlindrical surface of radius c, where c 
is given by the formula 2E/e=30=aX, c, X, being the force 
at the surface of the wire. The length of the path in which 
bt "Aa | 
ionisation takes plece is c—a= 3 —a, and it may be ob- 


independent of the radius A of the outer cylinder, as was shown 
by Gaugain many years ago.* 

3. The theory shows that there is an exact relation connecting 
the forces required to produce discharges through air at 
different pressures from wires of different radu. — 

Let p be the pressure of the air between two cylinders of 
radii a and A, and let p/k be the pressure between a pair of 
larger cylinders of radii ka and kA. Let E be the charge per 
unit length of the inner cylinder in each case. Considering 
two points P and Q between the first pair of cylinders at dis- 
tances r and r+dr from the axis, the force at Pis 2E/r and the 
number of ions generated in the distance dr is’ 


adr pf rr) dr. 


A similar expression may be obtained for the number generated 
bv positive ions. 

Let P’ and Q’ be two points between the second pair of 
cylinders, whose distances from the axis are kr and k(r+dr). 
The force at the point P’ is 2E/kr, and the number of ions 
generated between the two points P’ and Q’ is | 


"00 2E 
a'dr = C) hdr = pf ( „p Jr atr 


Hence for each element of length dr between the first pair of 
cylinders there is an element of length dr’ between the second 
pair along which ionisation by collision takes place to the same 
extent ; so tliat if a current is maintained by this process bv a 
charge E per unit length of a wire of radius a when tlie pressure 
is p, the same charge ought to be sufficient to maintain a current 
from a wire of radius ka when the pressure is p/k. In other 


tained from the values of X, that have been found experi- 
mentally. Taking the values given by Watson for the critical 
strength X, the following are the distances c—a in centi- 
metres for wires of radius a :— 


06 05 04 |o3 02 | 91 0 05 


: . ! 
ain centimetres... | 
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c—a in centimetres. 0-18 0-166 0-153 [0-140 0:133 0-103 0-075 


SOA Wy tceuetenae 


words, the charge E is a function of the product pxa, This are ee 
(theoretical) result may be tested by the numbers given by | X, in kilovolts pei | | | 

Watsonf for the electric strength for wires of different radii in | Centimeire.......... 39 7 40 / 415 | 4 30 | 61 15 
air at pressures varying from 360 mm. to 760 mm. The results 9 | aa rm 
of experiments in which the product p xa is constant may be | X,=30 + 2: uerius LR uM NE | AME eee " 


m —0—À ee dee me ul us o s ci 


compared, in order to see if the quantity E which is propor- 
tional to X a is the same in those cases. 
The following Table contains the values of X, obtained for 


different wires in air at different, pressures :— 


The distances c are very small, and for th/s reason the forces 
required to produce a discharge are independent of A, the 
radius of the outer cylinder, as in most of the experiments A is 
It will be observed that the greater the force 


p | a | X, a xp = 4X X, greater than c— a. 
l | : IX I EO EE X, the smaller the path c—a along which ionisation takes place, 
ds | Xm es n ^5 which is obviously in accordance with the theory. 
. : ede)" ^. 
dn = a ae : . X,+30 
NERA | ek d ae ees The mean value of the force in the distance c—a is * Ass 
bs. MEUM | ed | n5 Bo and for a first approximation it may be assumed that under 
250 0422. | 28.5 152 12-0 this force, acting throughout the distance s=c—a, the positive 
= | E —— | and negative ions would generate others in sufficient numbers 
760 0:5 46:5 380 232 : X,+30 
550 | 0-68 | 350 — 350 23-7 to produce a discharge. Hence the fore» ~ +; should be 
360 | 1055 | 22.0 | 380 25-2 l : "E - 
i = approximately equal to the force V/s required to produce a 


discharge in th» uniform field between two plates at the d's- 


The numbers in the last column show that the charge a x X, 
tance c—4a apart. 


depends only on the product a x p. as the theory indicates. | 
It may be mentioned that this relation between the three | A simple expression for the force V/s may be obtained from 
quantities X;, a and p is a particular example of the following | the sparking potentials for plane electrodes, According to 
more general relation that holds for surfaces of any shape. If | the results obtained by Baille,* the potential V in kilovolts 
V is the P.D. required to produce a discharge through a gas | for different. spark lengths s in air are given by the equation 
V — 305 4- 1-35 for distances of the order of 1 mm., so that the 


at pressure p between any two conductors, A and B, the same dor | 
P.D. will produce a discharge through the gas at a higher | electric force in kilovolts per centimetre is 
pressure, kp, between two similar and similarly situated sur- M 2.30. 139. 
faces, A’ and B’, derived from A and B by reducing all the s 3 
linear dimensions in the proportion £ : 1. X, +30 1-35 1:35 
" . — —, — —— 0 s 
4. Thus the results of the experiments at different pressures | Hence 2. ES. 3 (5) ) 
30 


may be obtained from the determinations of the forces X, for 
à series of wires of different radii at one fixed pressure. It will Miena irine 
be sufficient therefore to show that the electric strengths a(X,—30)2=81. 


: A are’ 
[ X, - 2E/a— V ja log =] Hence the critical strength X, for a wire of radius a in air at 
which have been obtained experimentally for wires of different | atmospheric pressure 13 9 
radii in air at atmospheric pressure are 1n agreement with th? X,=30+ oe 
V 


numbers that may be obtained from considerations of the forc?s ; | 
uc The numbers found by tlis formula for wires from 0-6 cm. 


required to produce discharges between parallel plates. — b 
J. M. Gaugain, “ Ann. de Chim. et de Phys.” (4) Vol. VIL, 1865. || ——, Bille, de Chim. et de Phys." [3] 25, p. 486, 1882; 


t E. A. Watson, Tae ELECTRICIAN, February 11, 1910. 
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to 0-075 cm. radius are given in the last line of the preceding 
Teble. 

_ As it has been shown that for any pressure the product X,a 
15 & function of the product pa, the critical force for a wire of 
radius a in air at pressure P is given by the formula 


> 9 
X,=P(30+- | ) 
| vap 
for values of a x P from 0-075 to 0-6, a being measured in centi- 
metres and P in atmospheres. 


5. The theory shows that the critical force X, or the mini- 


; A.. 
mum value of the quantity v/a log ES independent of the 


radius A of the outer cylinder, but the increase of potential 
9— V required to maintain a given current depends to a great 
extent on the radius of the outer cvlinder. The increase of 
potential required to maintain a small current may be found 
by a simple calculation for cases in which the radius of the outer 
cylinder is large compared with the distance which limits the 
space in which the ions are generated. Let I be the current 
per unit length of the wire, q the charge per unit volume of the 
gas, r the distance of a point from the axis and w the potential 
at the point. 

For simplicity a positive discharge may be considered, since 
the velocity of the positive ions is proportional to the electric 
force for a large range of forces. The distribution q. at points 
where r is greater than e. is given by the equation 

dic 
—O94rgk 
T=2aryh, ae 
where k, is the velocity of positive ions nnder unit force. 
dw . A. 

The force PS approximately equal to v/r log q Since q is 

small. Hence 
I-(2345,0)/ log i: 


Since I is constant the distribution q is uniform and the 
problem i8 reduced to finding the force X at the surface of a 
wire of radius a in terms of the P.D. v between the wire and the 
cylinder and the distribution g extending from the distance 
r=ctor=A. When c is small compared with A the value of 
X is given by the equation 

t TJA? 

 &log Aja alog A/a’ 
Hence the current tends to diminish the force X near the sur- 
face of the wire where the ions are being generated. but no 
direct compensating effect 1s produced by the increase of forces 
in other parts of the field, since these forces are not brought up 
to the value 30 kilovolts per centimetre when the currents are 
small. It is necessary, therefore, to increase the potential 
when a current is flowing, so that X shall not fall below the 
eritical value X, which is required to produce sufficient ionisa- 
tion in the distance c—a@ to maintain a current. 


Hence Xa log ^ e-a? = 


Substituting for q its value in terms of I, the equation for 


v becomes 


E IA? log Afa 

2k 

1 

The currents between a wire of fixed diameter and coaxial 

cylinders of various diameters have been investigated by Almv* 

who found that the currents through air from 20 cm. to 80 cm. 
pressure were given by the formula 


T=er(r—V), 
which is similar to the expression given by Warburg for the 
currents in point discharges. The constants ¢ and V depend 
on the gus and on the dimensions of the wire and cylinder. In 
air the constants do not change much when the direction of 
the current is reversed. 
The currents through hydrogen were also investigated, a5 


in this gas more concordant results were obtained. The ex- 
p urn NN Ten, MM 


*J. EF. Almy, “American Journal of Science,” [4] 12, p. 175, 1991. 


perimental error 18 considerable when large currents are used 
as the passage of the discharge makes a permanent change 
in the conductivity, particularly when air is used. Even with 
hvdrogen the agreement between the various determinations 
with the same force wes not very accurate. The following are 
the results obtained with a wire of 0-0034 cm. radius and 
cvlinders of radii 5 em., 3-2 em. and 1-5 em. :— 


Applied potential in volts. Ta 5 | A "hus A > 5 
S OU! cick tins chad tad eae fas Pest e 4 | 16 152 
AWO aer CE 24 200 
quU sonde ienet E etae osi M eae 9 36 200 
dX)" 2 s tekersexc nu HIE Eus UH PSES 19 74 480 
WO ETT 31 | 118 
DID «deseo iesu ditus ses o Nt 35 | 189 


t 
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Almv concludes from these figures that the current is given 
approximately by the formula 


t- Cee), 

A being the radius of the outer cylinder, V the minimum 
potential that gives a discharge and C a constant depending on 
the gas, the sign of the discharge, and the radius of the wire. 
It is difficult to test the formula by these observations as the 
values of V are not given, but the experiments show the general 
character of the discharge, and it is clear that the rate of change 
of the current with the potential increases rapidly as the radius 
of the outer cylinder diminishes. 


CONDENSER TELEPHONES.* 


BY KARL ORT AND JOSEF RIEGER. 


History. —The speaking condenser, since its discovery by William 
Thompson in 1863. has been investigated and developed by a 
number of individuals, Pollard and Garnier used a polarised con- 
denser as a telephone receiver in 1874, two vears before the dis- 
covery of the electromagnetic receiver by Bell and Gray. Dolbear 
in 1879, however, was the first to obtain good results.¢ Further 
progress was made by Dr. Cornelius Herz and Dunand in France. 
With a condenser of 5 mfd. to 10 mfd. capacity, Herz is said to have 
succeeded in communicating between Paris and Orleans and between 
Paris and Tours.{) Since 1881 J. W. Giltay has contributed con- 
siderably to the theory of the speaking condenser.§ His investi- 
gations deal priacipally witn the polarisztion of the condensers, and 
he has shown that unpolarised receivers reproduce all sounds an 
octave above the original. Workers in more recent times include 
Argvroponlus,;; H. Abraham® and Peukert.** The present authors 
have been concerned with the problem since 1907, and reported 
their first experiments in the © E.T.Z.," 1909, p. 655. The use of the 
apparatus has been chietly simplified by abandoning a battery for 
charging in favour of a suitable generator, end an account of some 
improvements and interesting experiments is given below. 


Practical Improvements.—'The first condensers made by the authors 
were of rectangular shape with stretched paper dielectric. The 
edges were clamped to avoid noises due to the condenser itself. 
C recular leaves were afterwards used. consisting of thin tissue paper 
saturated with shellee and coated with tinfoil. The condensers were 
made up from these leaves to about 0-05-0-06 mfd.,fT and used, 
among other things, to prove that the condenser as a whole vibrates 
as a single diaphragm, and that the amount of sound produced 
depends upon the area of the plates. 

These paper condensers were never as sensitive as the electro- 
magnetie telephone. and the low insulation resistance (about 
500,000 ohms) was found to be chiefly responsible. 

After much experimenting. indiarubber was selected as the best 
material for the leaves on aecount of its high insulating properties 

i; ic n 


* Abstract of an article in the © Archiv für Elekirotechnis." 

t Dolbear, “© A New Receiving Telephone," Proc. Amer. Acad. Arts 
and Se., VL, 1879, p. 304-5. 

tiU La Lumiere Electrique," 1881. No. 23. | 5 

$J. W. Giltav, " Das Polarisieren. telephonischer Empfanger, 
" Med. der Konigh Akad. van Wetensch Afdeel Naturk.,” 2, Del 
XX.. pp. 78-101. 1884 : and‘ ET.Z.," 1897, p. 333. 

| ^ Annalen der Physik," 4, &c., Vol. XXILL, p. 397. 

«| “Comptes Rendus," Vol. CXLIV., 1907, p. 1154. 

** '! E,T.Z.," 1909, p. 51. 

tf See Engineering," 1910, No. 2.317. 


ss 


\\ 


/ 


hit 2 
pend 
the x x. 
ng 
he un 
: af Ate 


Hento 


THE ELECTRICIAN, JUNE 6, 1913. 


351 


Mica, although suitable in other ways, 
-was abandoned on account of these losses. The construction of a 
rubber condenser telephone is shown in Fig. 1. On ən aluminium 
drum, a, 10 cm. in diameter, the rubber leaves are stretched in the 
menner of a drumskin. They are fixed around the periphery so 
that no irregular vibration can take place. Each leaf is from 
:0-3 mm. to 0-5 mm. in thickness and weighs about 400 mg. The 
drum is covered by a cap, e, provided with contacts, k, and ka, moking 
connection with the plates, and a back plate, d, is fixed at a distance 
‘from the case as a reflector for sound from the inner surface of the 
condenser. Two such condensers are shown in Fig. 2, one of them 
being dissected. The choice of a materie! for the plates was settled 
-only after many comparative tests, aluminium leat about 0-001 mm. 
in thickness being adopted as giving the greatest sensitivity. This 
‘was stuck to the rubber leaves by & special process. The insu- 
lation resistance of complete condensers of 0-088 mfd. made in this 
way was 400 megohms with 110 volts, and 250 megohms with 


:240 volts. 


and low dielectric losses. 


Fic. 1. 


On account of its simplicity, the apparatus as described was con- 
‘sidered well adapted for use as a loud speaker, and it has, therefore, 
'been improved on these lines. A polarising voltage as high as pos- 
sible must be used to securegood volume. The breakdown voltage of 
the condenser was between 500 and 600 volts, and for most experiments 
the authors used a direct-current voltage of 240 volts from lighting 
or power mains.* The circuit shown in Fig. 3 was devised in order 
to suppress noises from the high voltage supply. C is a fixed capa- 
city of about 2 mfd. and D is a choking coil, such as the secondary 
winding of a telephone induction coil. This circuit, modified as in 
Fig. 4, has also been used with alternating-current supply, which in 
this case is transformed at WT to a suitable value, and rectified by 
means of four small aluminium-lead cells connected as shown at Gl. 
A larger number of cells would be required for voltages above 80 to 
100, but as only a very small current is taken they may be quite 
small in size. No disturbance was experienced with this method. 


li 


The question of polarising is the principal drawback in the use of 
the condenser telephone, a drawback which has been overcome in a 
very simple manner in the case of the electromagnetic telephone by 
the permanent magnet. High voltage is easily obtained, but the 
inclusion of high voltages in the speech circuit makes it necessary to 
carry out all such installations according to heavy-current require- 
ments. The authors have recently succeeded in surmounting this 
difficulty by means of a special circuit, details of which are, how- 
ever, not yet available. 

Theoretical Treatment.—The force with which two condenser 
plates are attracted when charged to a potential E, is 

P,— const. x E*. | 

If these plates be connected to the secondary of an induction coil, 

giving at any instant a potential AE, then the force is 
AP — const. x AE. 

If now the plates be charged by a constant direct-current voltage 
to à potential E, and the potential AE induced in the secondary of 
the coil be superposed on this, the force becomes 

P,—const. x (E+ AE? = const. x (E* + 2EAE + AE?). 

Tne effect of the induced potential alone is therefore 

P=P,— P,=const. x (EAE + AE!), 
or, negiecting AE?, 
P=2EAE, 

which is much greater than the force AP with the unpolarised plates. 
Hence the increased sensitivity with increased polarising potential. 
As with the electromagnetic telephone, however, the amount of 
polarisation is limited.* In the one case the limit is reached on the 
buckling of the diaphragm, and in the other case on the breakdown 
of the dielectric. Polarisation, however, not only increases the 
sensibility of a receiver, but has an important bearing on the faithful 
reproduction. An unpolarised receiver will always reproduce sounds 
an octave above their true pitch, since there are two attractions or 


M.T, 


b 


D 
a 
—» bt 
240 Volts 
Fie. 3. 


repulsions during a period. Giltay used condensers to investigate 
this problem on account of the difficulty of completely demagne- 
tising the magnet of the ordinary receiver.t He proved the theorem 
experimentally by applying a polarising battery intermittently while 
sounding a flute into the transmitter, and found also that the vowel 
“o” was heard as “a” (ah) on the unpolarised receiver, due to the 
difference of an octave between the characteristic frequencies of the 
two vowels. Subsequently he found that intelligible speech could be 
obtained from an unpolarised condenser in which the dielectric was 
paraffin paper. and explained the phenomenon by assuming a residual 
charge to be given to the dielectric by the speech current, thus polaris- 
ing the condenser. That this effect takes place only with speech 


‘densers in parallel and to charge to a higher potential. In the case 
of long lines charging can be done at both ends if equal voltage con- 
ditions are available. 


and not with perfect tones was proved also by experimenting with 
the flute. A remarkable effect was observed with a mica condenser. 
When unpolarised the reproduction was unintelligible, as with other 
condensers, and on applying the charging battery the speech Was 
loud and clear, but only for a few moments. After 30 seconds it 
was weak and quite unintelligible, and the same process was ob- 
served on disconnecting the battery. | 

These experiments have been repeated by the authors, using (1) a 
paper condenser of 0-06 mfd. and 500,000 ohms insulation resistance, 
(2) a rubber condenser of 0:088 mfd. and 400 ohms insulation resis- 
tance, and (3) à mica condenser of 0-228 mfd. and 190 ohms insu- 


Fic. 2. 


For talking in both directions it is preferable to connect the con- 


The charging or polarising voltage is of great importance in 


relation to the volume of sound given by the receiver. With 


240 volts the authors found that the volume was equal to that of an | | 


ation resistance. The paper condenser clearly showed the altera- 


electromagnetic loud-speaking receiver and increased substantially 
with voltages of 300 and 400 volts. 
perfectly intelligible reproduction was obtained ; speech, singing, &c., 
being audible at night at a distance of 60 metres. A Siemens & Halske 


tion in pitch caused by depolarising, but owing to the use of a con- 
denser, C, in the circuit (Fig. 3) the change from the polarised con- 
dition was not complete until this condenser had been discharged 
` through the dielectric of the condenser telephone, which was of low 
insulation. By short-circuiting the condenser C simultaneously 


Cn fitting resonators as in Fig. 5, 


electromagnetic loud speaker with horn was easily heard at this 
distance, but not easily understood. The transmitter used was the 
cot Mikrophon, by Mix and Genest, fed by five or six eccumu- 
ator cells. 


* Ort and Rieger, “ E.T.Z.," 1909, p. 655. 


with the disconnection of the battery the effect was immediate. The 
high insulation resistance of the rubber condenser made it very 


—M 


* R. Franke, “ E.T.Z.," 1897, Nos. 39 and 40. 
t Giltay, see above. 
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difficult to show the alteration of pitch, and, although appreciably 
weaker, speech could be easily understood without the help of a 
polarising battery. On disconnecting the polarising voltage it has 
been found thet the original volume is maintained for some time end 
then decreases slowly. Hence the expenditure of current to mein- 
tain these condensers charged is exceedingly small. The same 
effects were observed with mica as Giltay had noticed, end the con- 
clusion drawn is that the diminution in volume is due to the heavy 
dielectric hysteresis losses, which prohibit the use of the material for 
condenser telephones. 

The capacity of the condenser telephone is of great importance. 
An attempt was made to incresse the movement of each leef by 
joining up the pletes in pairs, which is equivalent to connecting 2 
series of two-plate condensers in perallel, but as twice the number of 
leaves were necessary to give capacity equal to the ordinary arrenge- 
ment, no improvement resulted, èn increase in the number of lesves 
raising the mess, and therefore reducing the sensitivit y. 

The variation of capacity with frequency hes also been investi- 
gated. The spporent resistence of the condenser is R= a eC. in 
which a is composed of leakage. dielectric losses and a part repre- 
senting the energy converted into sound. It has been shown that 
a is extremely small, so that R is approximately equas! to pl. 
The capacity wes measured between w=1,800 and 6.000 by the 
Anderson method,* and no variation at all could be detected whether 


the charging potential of 240 volts was applied or not. It. is inter- 


esting to contrest this with the electromagnetic telephone, whose 
inductance and effective resistance vary considerably in conse- 
quence of the nature] vibration of the diaphregm.t The condenser 
telephone has no mechanicel netural period. Each of the rubber 
disphrogms has a period of its own, but the per:ods of the separate 
diaphrzgms ere ell different, so thet no definite natural vibration 
of the whole system is possible. Moreover, the disposition of the 
several layers gives such good damping that they vibrate «periodi- 
cally. There is no “ rattling,” as in the electromagnetic receiver. 
The condenser telephone is not, however, entirely free from 
resonance effects. It forms an oscilleting circuit with the secondary 
winding of the coil, which is in close coupling with the primery cir- 
cuit, and if the line is short end of negligible inductence frequenc:es 
equal to 1/2 / LC will resonate, and possibly render the speech un- 


Fic. 5. 


intelligible. Several speech tests were made with one condenser 
telephone connected in turn with four different induction coils, 
giving oscillating frequencies respectively of 520%, 5460, 850 c) 
and 1,420 a, calculated from the inductance of the secondary of the 
coil with primary open. Lower natural frequencies were also 
experimented with by the addition of extra inductance into'the 
circuit or by paralleling two condensers. The conclusion arrived 
et is that clearness of speech does not suffer appreciably if the re- 
sonating frequency does not exceed w= 3,000, which agrees with the 
works of Cohen and Shepherd,] Devaux-Charbonell $ and K. W. 


* Orlich, Kapazität und Selbstinduktivitaét, Braunschweig, 1909, p. 258. 
t K. W. Wagner, “ E.T.Z.," 1911, p. 81. ' 


t Cohen and Shepherd, THe ELECTRICIAN, LIX., 124, 1907, and 
Journ, LE.E., XXXIX., 511, 1907. 


$ Devaux-Charbonell, “La Lumière Electrique," (2) IIT., 323, 1908. 


estimated the efficiency of a receiver at 0-1 per cent.|| 


Wagner,* who find the principal frequencies in telephonic trans- 


mission to lie between «— 3,000 2nd w=6,000. Quantitative tests, 
mzde with 2 bsrretter, showed that in each case there were two 
maxim» to the current curve, due to the resonance of both primary 
end secondary circuits. Tae induction coils giving the clearest 
speech resonated at about 500 c, and 600 c», frequencies which are of 
relatively small amplitude in the voice, and the more importent 
frequencies remained unaffected and therefore in their correct pro- 
portion. 
resoneting frequency low without impeiring the sensitivity of the 
condenser telephone, whereas this cannot be done with the electro- 
megnetic instrument. 


It is quite possib'e by the use of a suitable coil to keep the 


The relative sensitivities of 2 condenser telephone and a Siemens 


& He!sk^ loud-speaker heve been ascert2ined by measuring on a 
b»rretter the current which is just sufficient to give an audible sound 


mm, 1 
by ` 


40 


30 


Def ction of Mirror-Galvanometer. 
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The curves of current are shown in Fig. 6, but these cannot be taken 
2s representing the true relative sensitivities on account of the great 
difference between the phase relations in each case. What is reelly 
required is a measurement of the consumpt:on of energy in the 
receiver, from which the losses could’ be deducted. Although it is 
possible to measure the phase relations,{ there is no method of com- 
puting the energy converted into sound, except by estimetion.$ 


The losses occurring in a condenser telephone are principally due 


to dielectric hysteresis, and are exceedingly smell with a rubber 
dielectric. 


the phase angle having been found by measurement to be very 
nearly 90 deg. 


The useful work done as sound is also extremely small, 


In the electromagnetic telephone, on the other 
hand, losses from heating, hysteresis and eddy currents combine to 


give en angie of much less than 90 deg., although the angie corre- 


sponding to the useful work is almost negligible. H. Abraham has 
For loud- 
speaking purposes, however, the condenser hes the great edventage 
that the line current can be increased by using heavy-current trans- 


mitters, without any "' rettling " of the diaphragms, 


Variation of Fuel in Oil Motors.—‘‘ Generally speaking 
the oil for use in a semi-Diesel engine needs to be slightly 
lighter than in a Diesel engine," says “ The Times ” Engineer- 
ing Supplement. Care must be exercised in judging the 
claims of a particular engine to run on a specially heavy oil 
as such claims are very often based on the fact that the engine 
has run satisfactorily on that particular oil when used inter- 
mittently with another and lighter oil.. The performance 
therefore of engines of the Diesel and semi-Diesel type, m 
regard to fuel, should only be judged by their performance on 
long runs, the use of an oil above 0-9 specific gravity gencrally 
necessitating very frequent cleaning, which nullifies the ad- 
vantages gained by the employment of a cheaper grade of fuel. 
BUS DM L BU EN, MANDA 


* K. W. Wagner, '' Phys. Zeitsch.," 1910, p. 1122. 


t Compare M. Wien, “ Wied. Ann.," LXII., p. 151, 1897, and `“ Ann. 


der Phys.," Vol. IV., p. 450. 


iA. Franke, " E.T.Z," 1891, p. 447. A. Larsen, " E.T.Z," 1910, 


No. 41. 
§ K. W. Wagner, “ E.T.Z.," 1911, p. 83. 
| H. Abraham, “ Comptes Rendus,” Vol. CXLIV., p. 906. 
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THE NEW MULTIPLE-UNIT ROLLING STOCK OF THE es ao Paper read at the Paris meeting (see p. 312 of our 
OUEST-ETAT RAILWAY. The cars employed are large and can carry from 100 to 200 

i passengers, 80 that one car can be used as a complete train 
As is well known the Administration of the Oucst Railway, | during the off traffic hours. Each car is divided into com- 
France, has decided to extend considerably its electrically | partments for first and second-class passengers and luggag? 
operated lines. One result of this is that a large amount of new | respectively, as shown in Fig. 1. At each end of the car is the 
rolling stock will be required, and in designing this rolling stock | driver's cabin in which are placed all the apparatus necessary 
the Administration has been guided by the results of its expe- | for driving the car, as shown in Figs. 2 and 4. The car 
rience on the Versailles-Invalides line which is, as is well | is always driven from the controller in front of the car or the 
known, supplied with continuous current at 600 volts, and upon | train, which controller is connected on each car to an automatic 
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Fic. 1.—ELEVATION AND PLAN OF THE NEW RoLLING Stock EMPLOYED ON THE OUEST-ETAT RAILWAY, SHOWING SEATING 
ARRANGEMENTS. 


which both electric locomotives and multiple-unit trains are em- | relay. This in its turn performs all the local movements of 
ployed. Experience on this line has shown the Administration | starting or stopping under the automatic conditions for which 
the practical value of the multiple-unit svstem and has justified | it has been designed. 

its adoption on the other lines of the system. In what follows | The chassis for carrying the car is supported on two-axle 


we give a description of the new rolling stock, which has been | bogies. On each axle of one bogie is a 250 R.P motor, capable of 
| driving the car at a speed of 50 miles an hour on the level. With 


a normal load of 100 persons on the level this speed of 50 miles 
an hour can be increased by 3 miles an hour by shunting the 
fields, while when the 100 extra passengers are carried the speed 
will not fall below 40 miles an hour. The same speed can be 
obtained with a normal load on a gradient of 1 in 200 and this 
speed does not fall below 373 miles an hour on a gradient of 


M Cl 


Fic. 3.—DiAGRAM OF AUTOMATIC ACCELERATOR. 


l in 100. It was specified that it should be possible when run- 
ning automatically in series-parallel for one motor car to haul 
another one with its motors out of use at any place on the line, 
including the gradient of 1 in 30 at St. Germain. In this case 
the controller need not be automatic, and the series position 
need not be passed. The automatic relay is then cut out 
by means of a switch (Fig. 4), whose design is sufficiently 
CA 7] | Fro. 2.—View or CONTROLLER (COVER REMOVED). clear from the diagram. The electrical apparatus in each cabin 
includes all the equipment necessary for driving the motors, 
and the accessory circuits, which include lighting, heating and 
the compressor. It also includes all the arrangements neces- 
sary for joining up with other cars and also two special plugs 


designed and built by the Compagnie Frangaise pour l'Exploita- 
tion des Procédés Thomson-Houston for this purpose. This 
description supplements the information given by Mr. A. N. 
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— 
which can be used for connecting in the car sheds where third ! with the work of that car. A view of the relay is shown in- E. 
rails are not present. | Fi g. 5. 
One of the most important parts of the equipment on this The operation of the relay is as follows. The driver having aut 
new rolling stock is the automatic relay mentioned above. | placed the controller in one of the two normal positions corre-. e 
This apparatus may be considered partly as a controller and | sponding with either series working without resistance or oe 
partly as a centralising apparatus for the equipment on each | parallel working without resistance, the relay controls the im 
car. Considered as part of the local apparatus it gives each | acceleration, maintaining constant the mean current during the ie 
» accelerating period. It should, however, be noticed that the LE 
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| Fic. 6.—DIAGRAM OF SECONDARY CIRCUIT OF CONTROLLER. 
| driver has full power to determine the time when the accele-. 
| ration shall begin or finish, while the fact that he has control! 
of the brakes makes him master of the train. In stations and’ | ET 
| car sheds, where the specd, of course, is very small, the relay I8. » 
not used. " 
It may be said that the special functions of the controller ne 
are to determine the direction of the train. setting up and’ | d 
Stopping an accelerating period, either in series or parallel, and. | n 
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Fic. 4.—Di1AGRAM OF CONTROLLER CONNECTIONS. Fic. 7.— DisGRAM oF TRACK CONSTRUCTION. 
car a sort of autonomy, though at the same time full power is , finally limiting the acceleration when necessary. Reversing 


left in the hands of the driver. The advantage of this is that 
it gives more rational running than is attained when the driver 
alone works the controller. With the relay the car wiring is 
simplified and the controller is improved. The controller is 


Fic. 5.—V IEW OF CONTROLLER RELAY. 


the same in general design as,before, but much of its} work is 
decentralised owing to,the use of the relay. It may be said 
that the controller looks after the train as a whole, while the 


relays, which are placed_on each car, concern themselves wholly 


requires two wircs between the controller and the reverser. A 
third wire is required for series work, a fourth for parallel 
working and a fifth for the acceleration relay. On the old 
system employed on the Versailles lines hine wires are requircd. 


Fic. 8. —GENERAL VIEW OF CAR. 
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tactors, by means of which all connections are ma 
secondary owing to current received from the primary 
The current is not supplicd to each group of contac 
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corresponding notches in the controller. It is determined on 
each car by auxiliary contacts which are conveniently distri- 
buted between the contactors, some being already employed 
for coupling, others being used for transmitting to the con- 
tactor current from another contactor, or from the relay to the 
contactors, as shown in the accompanying diagrams. (Figs. 
9, 4 and 6.) 

Fig. 6 shows a diagrammatic arrangement of the secondary 
circuit, M1 and M2 being the armatures, El and E2 the fields, 
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Invalid :s Versailles. 


New York Central. 
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into circuit 2 without any rheostat, while at the same time the 
three contactors 1, 2 and 4 are brought into circuit 1 in series 
with rheostat 12. Afterwards the resistance is cut out simil- 
larly in the two circuits. The arrangement of contactors 9 and 
15, which are distinct from the others, is evidently necessary, 
as when running in series short-circuiting is effected in circuit 
2 on the first notch and in circuit 1 on the last. 

An examination of the motor circuits will show that the relay 
reduces the connections in the primary circuits of the car. A 


Ouest-Etat (new typ»). 


Fic. 9.—SEcTIONS OF THIRD RAIL IN USE UN THE OUEST-ETAT RAILWAY; AND IN THE UNITED STATES. 


and'S1 and S2 the shunt rheostats. As shown, the regulating | 


rheostats, which are cut out progressively, are divided into 
two groups, one of which, R1, is connected to M1, and the other, 
R2, to M2. The secondaries of the 17 contactors on each car 
are shown in Fig. 6, each of them being broken at points in the 
secondary circuit indicated by the black circles. A shows the | 
connection to the third rail and Z the connection to the running 
rail, or earth. It is evident that the rheostat and contactors 
form two groups which are not identical for the two motors. 


uu or — M a 


Fio. 10.—Vigw sHow1na COUPLER IN Position. 


primary circuit is naturally necessary, but it is represented only 
by a small core cable which passes from one car to another 
through plug connections. This cable contains five cores for 
working the cars and two others for the air compressor and 
shunting. These cores are sufficient for an eieht- motor train, 
in which each motor takes a maximum of 900 amperes at 600 
volts. 

The controller used on these cars is not very different from 
the type of multiple-unit controller. It consists of a cylinder 
which is worked directly by a handle and which can be moved 
in either direction. In the forward direction there are four 
notches, the first of which corresponds to slow running with all 


the resistance in series. When the controller passes on to the 


Fio. 11.—View or COLLECTING SHOE. 


| second notch, owing to the connection to the automatic relay, 
acceleration occurs, the resistance being successively cut out. 
The third notch places the motors in parallel and the fourth 
causes acceleration in this position. 


Moving th: controller in 


the other direction gives two reverse notches, 


When running in series, for instance, it will be recognised that 
a greater resistance is required, and that in place of distri- 
buting it evenly between two branches it has been placed in | a 
branch R1 in parallel with contactor 12. This resistanee will, 
therefore, work alone on the parallel notch and symmetry will 
only be re-established when this rheostat is cut out. On the 
first parallel notch three contactors 5, 6 and 7 are brought 


consists of a dise electromagnet. 
special circuit between the car and earth. 
comes to a gap in the third rail this relay drops its dise upon 
the contactor circuit and brings all the apparatus to the first con- 
troller position. 
* relay is again attracted and closes the contactor circuits, which 


Another interesting apparatus is the automatic relay, which 
In the winding is connected 
When the car 


As soon as the current is re-established the 
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then operate successively up to the position corresponding with 
the speed of the train. 

With regard to the supply of electrical energy a third rail 
and earth return are being used. The third rail is placed on 
the side of the track as indicated in Fig. 7, whilst Fig. 11 shows the 


Fic. 12.——Pra4N OF COMPLETE SINGLE COUPLER. 


collecting shoe. So far, an over-running shoe has been used, 
but in future the under-running type is to be employed, so as 
to give freedom from trouble through ice. Sections of these 


rails, including also that of the New York Central. are given in 
Fig. 9. 


p In trains for suburban service it is most important that the 


coupling of vehicles together and the splitting up of trains 
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not only the coupling of the carriages to be made automatically 
but also that of the brake, steam heating and electrical con- 
nections. All these operations take place simultaneously 
when the vehicles approach one another, and the uncoupling 
can be effected equally by the driver or by a person on the 
track. 

Naturally a coupling of this kind, which involves the intro- 
duction of 18 tongues into the corresponding sockets and other 
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Fic. 13.—GENERAL VIEW oF HALF COUPLER. 


connections, is a somewhat complex matter ; also it is a little 
difficult to describe so that it can be easily followed. The 
principle adopted has been to make use of three systems of 
guides which act successively, though immediately after one 
another, so that each increases the precision of the previous 
one. The first guide consists of curved plates. These are seen 
in Fig. 12, which shows a complete simple coupler in position, 
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Fic. 14.—DRAWING OF THE ELECTRICAL COUPLER. 


should be carried out expeditiously. In order to comply with | and in Fig. 18 which shows half a coupler attached to a carriage. 


this requirement the 


State Railways have adopted for the | In the latter these guides are marked A, B. Their effect is to 


present service the Boirault automatic coupling, which permits | bring the axis of the two parts into line. When this is effected, 


THE ELECTRICIAN, JUNE 6, 1913. 


357 


two'more guid*s come into play, consisting of two tongues 


of the spring contacts L. The hand couplings are seen on the 


which pass into the slots C, D. When these are pushed | right-hand side. 


far enough they engage with levers, one of which is seen at E 
(also shown in Fig. 12), and the part which engages with the 
tongue is seen at the top of the slot D. The lever E is kept down 
by a spring, but is easily pulled out of engagement. When this 
is done the part seen in the slot rests upon a shoulder in the 
tongue just mentioned, thus allowing the tongue to be with- 
drawn when the coupling is pulled. If th» tongue is thus with- 
drawn the l:ver falls down into its proper position for engaging 


The height of the drawbars of the carriages equipped with 
the apparatus just described differs by about 8 in. to 12 in, 
from that of the vehicles at present in use, and for this differ- 
ence an adjustment is provided. This can be operated by a 
single person. 

The complete apparatus is seen in position with the various 
electric and pneumatic connections at the end of the vehicle 


in Fig. 10. m 


Fic. 15.—GENERAL VIEW or BoGIE TRUCK. 


again with the tongue when the coupling is forced into position. 
The lettering in Fig. 12 is the same as in Fig. 13, A, B, refer- 
ing to one half and A’, B’ to the other half of the coupling. 

At the same time the connections for the brake or for steam 
heating are made automatically at the points F and G (Fig. 13). 
One of these is shown in section in Fig. 16. It practically consists 
of one cylinder sliding within another and kept up to its position 
by means of a spiral spring. The actual joint is made by a 
rubber face at A. 

The third system of guides comes into play in the electrical 
connectors which are seen at H and K (Fig. 13.) These are male 
and female fittings, which are shown in detail in Fig. 14. In 
this figure the female part is seen above and the male part 
below. Here the tongues A,, A, penetrate into the slots D,, D. 
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Fic. 10.—Di1AGRAM OF BRAKE CONNECTION ON COUPLER. 


When this has taken place to a certain extent the inner parts 
of the two couplings come together so that the piston C is | 
forced back and similarly the piston D. This results in the 
pins E being uncovered and being forced into the sockets F. So 


We desire to thank Mr. Mazen (Chief Engineer of the Electrie 
Service of the State Railways) for his courtesy in placing mate- 
rial at our disposal; also Mr. Thomas and Mr. Queval for their 
kind assistance during our recent visit to Paris. 
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STANDARD TUNGSTEN FILAMENT LAMPS. 


During the past few vears the apparatus that has perhaps 
had greater effect than any other oh the electrical supply 
industrv, and so on electrical engineering in general, is the 
metal filament lamp; and, like most ultimate benefits, its 
arrival was not universally welcomed. Those station 
engineers whose areas had almost reached the limit of their 
lighting development saw, and saw rightlv, that the whole- 
sale emplovment of the metal filament lamp would have 
deleterious effect on their output. Their fears were in due 
course realised, and in some cases, notablv in certain 
London districts, the output of units for lighting purposes 
has not vet regained the maximum of the carbon lamp 
period of six or seven vears ago. 

But in that time, too, the metal lamp itself has undergone 
notable improvements, and if the modern article is, perhaps, 
not so rigid and standardised an apparatus as the carbon 
lamp, vet it is verv different from the fragile product of the 
earlv period. This is well brought out in the report of 
experiments on tungsten filament lamps recently published 
bv the Engineering Standards Committee, and briefly 
referred to in our issue of May 23rd; but what is equally 
clear from the report is that in certain respects the tungsten 
filament lamp still leaves something to be desired when the 
rating of lamps is considered. It should further be noted 
by those who may feel inclined to call us to task for what 
we are about to say that the lamps reported on were not of 


the ultra-modern tvpe, but were examples of those on the 
market some 18 months ago. 


If we buy a lamp of a specified candle-power and voltage . 
we wish to be certain that we shall obtain that candle-power 


at the voltage named, or, at least, that any variation there 
may be is verv small This stage in the history of the 
tungsten filament lamp does not yet appear to have been 
reached, though we hope the time of its attainment is not 
far off. l 

The object of the tests described in the report were to 
obtain data as to the degree of uniformity existing at 
that time in the individual lamps composing batches of 
metal filament lamps of given nominal ratings, and also to 
obtain data as to the behaviour of metal filament lamps 
on life tests, with a view to ascertaining the value of the 
watts per candle-power on life tests which corresponds to & 
given candle-power drop after 1,000 hours. The lamps 
were assumed to have been manufactured to conform to the 


values of watts and candle-power which were advertised 


in the respective makers’ catalogues for the rating m 
question. 

The report contains an exhaustive series of target dia- 
grams and tables giving the results of the tests carried out, 
the lamps of the various makers (eight in number) being 
distinguished by a letter. The target diagrams show the 
performance of each lamp tested and also how many in each 
batch fall without the percentage limits prescribed in the 
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existing British standard specification for carbon filament | - 2 REVIEWS 
dters ot, n o , 4 * 
glow lamp MA 123 Pe cent for candle POWEE and t5 (Coples of the undermentioned works can be had from THe Et.zcTRICIAN Offices, post 
per cent. for watts. The lamps conforming Or failing to free, on receipt of published price, adding 3d. for booxs published under 2s. Add 
i m : : f : 10 per cent. for abroad or for foreign books.) 
conform, with the British lamp makers' draft specification i el 
are also shown. An inspection of these diagrams shows | Blektrirche Starkstromanlagen. By E Kosacx. 
LANK, that individual lamps at that time on the market, with the Springer.) Pp. xi +287. M.7. i NM 
| exception of those of one maker, vary considerably from Herr Kosack tells us in his preface that this book is written 
has teas i l : : as an elementary text-book both for private study and for use 
real aes their nominal ratings, while even that maker whose lamps | in technical institutions. This is undoubtedly a very praise- 
ellis do not so vary cannot flatter himself exceedingly, as the | worthy object, the only drawhack being that so many excellent 
M lamps in question were supplied to a Government depart- works have already been published on the same subject. For 
eres 8 : this reason, a new text-book can on'y be useful if its treatment 
| ment, a type of consumer who is, as is well known, extremely E = J, f i 
e tët l r ; ; of the subject is quite original, but in the book before us we 
eee rigorous with its lamp testing, so that these particular lamps | find on the first page the well-worn analogy of the water pipe 
» "n can hardly be considered an ordinary works product. As | to the electric circuit, and on turning over the leaves meet all 
x i regards the results of the candle-power tests, only 40 per | OU old friends which were expounded so many vears ago. 
vom] us A, M NC ^ ' connecti 'esistances i atteries in paral- 
iis cent. of the batches tested came within the percentage limits Ohm's law, the connection of jest in es and batteries in para 
vem qos Í a lel and series, the elementary winding diagrams, the principles 
—-— laid down by the carbon lamp specification and the same | of measurement—they are all here. Even the figures showing 
] percentage within the makers’ suggested limits. On the | iron filings strewn over permanent magnets take their place. 
(f DITS ; . : 4 : b rh - , 
Di wattage basis, the percentages complying with the two The reader is also supposed to have very little knowledge of 
on be? specifications were 48 and 79 respectivel T the rudiments of mathematies, for the author considers 1t 
These fi h lusi olv the; th Kil i worth while to explain the meaning of 4/2. Hence, the title, 
andes: uid ENS MAON COC Se eH eR Eae Cae COH ancy. which suggests that the book is suitable for practical men, such 
h of the metal filament lamp leaves a good deal to be desired 
; ern . 
M or that the makers are not working to the candle-power and 
Te can? . s 
| ae wattage figures etched on the lamp bulbs. Whichever it be, 
LUE it seems time that the fault was corrected, for even the 


as central station engineers, 1s very misleading. 
ILI : : . . . . 
maker gains by selling goods in accordance with his adver- 


(Berlin: Julius 


e 


The following chapters on continuous-current generators 
and motors, alternating-current generators, motors and 
transformers, converters, accumulators, lamps, electro- 
chemistrv, and the supply network, are all treated in a 
very superficial manner. For instance, in the example 
given for working out the efficiency of a continuous-current 
motor, no mention is made of the electrical losses of the com- 
mutator. And, again, the whole range of alternating-current 
commutator motors 1s only allotted five pages. 

It is not until we come to the last chapter, comprising 22 pp., 
that we begin to take much interest. Here we find many 
diagrams of connections for central stations arranged in a very 
pleasing manner. The diagrams start with the plain shunt 
generator, and then graduallv become more complicated, until 
we come to that for a three-wire system with balancers, 
booster and accumulator. A few diagrams are also given for: 
three-phase systems. Of course, the matter is not new, but 
the arrangement is good and the diagrams very clear. —R. G. J. 


" tisements. | 
d We The life tests, which were entirely separate from those 


s pe deseribed above, were conducted on a basis of 1-2 watts per 
p candle-power—?.e., the voltage was found at which each 
Los lamp consumed 1-2 watts per candle-power, and the lamp 
" » was then run at this voltage for 1,000 hours, or until it broke. 
M i . The results of these tests show conclusively, what might 
es perhaps have been expected, that the stories we have heard 
ec of lamps with lives of several thousand hours relate to 
| exceptional, and not to ordinary, products. Moreover, the 
due percentage of lamps which do not exist even for 1,000 hours 
Ie - 1s higher than would be believed, especially in the case of 
i high-voltage lamps. The candle-power throughout, how- 
2d ever, seems to remain sufficiently constant to be satis- 
n factory, and this statement applies equally to both high 
js and low-voltage lamps. | | | 
We cannot discuss here the recommendations made by 


Steam Turbines, their Theory and Construction. By H.Wirpa. 
(London; Scott, Gresawood & Sen.) Pp. xii.2-191. 35. 6d. net. 


According to the title-page this work is a translation fro.n 
the German, “ revised and adapted to English practice.” The 
revision and adaptation is not in all cases so complete and 
satisfactory as to be beyond adverse criticism. The form of 
gland for the Itgh-pressure marine pattern Parsons steam 
turbine shown on p. 120, together with the general arrange- 


e those whe undertook these tests as to how the behaviour of | ment of the surrounding parts, shows a form of construction 
i» the lamps on life tests should influence the proposed which was abandoned about 10 years ago! Further, the 
[x specification except to say that they seem an excellent way teteerinig On PHOCSKOL GE does not agree with the index to parts 
" l l ve given. The text, the illustration and the reference letters on 
n of dealing with the subject. For in drawing up a specifica- | the sketch on p. 181 are in violent conflict in several places. 
u tion of this kind care has.to be taken not to let a desire for | The illustrations as a whole, however, are well executed. 
29 the ideal overcome a realisation of what is possible. The | The author has managed to compress his subject matter into 
a surprisingly small compass without sacrificing the “ read- 


ableness " of the text. s a rough division his work might 
readily be classed into three sections—the steam design 
problem, the constructional design problem, and the prac- 
tical application and arrangement of steam turbine plant. 
The first section is good. It treats in a generalised manner of 
as much of the problem.as could be expected in the 70 pages 
available for this work. "fhe second section does not main- 
tain the standard of the former section, and as a wholeis 
capable of improvement to a fair extent. The third section 
of necessity is very general without any pretension towards: 


i straighter the middle course that oan be taken between 
jp these two pitfalls the better for all concerned. We hope 
d the report will be studied carefully by all lamp makers, and 
i that the lessons which can easily be learned from it will 
"E result in improvement where much improvement is needed. 

The development which we feel -sure will be made in the 
p constancy and reliability of the metal filament lamp can 
[x easily take place without in the least retarding the progress 
zm Which is being effected in the processes of manufacture. completeness. The latter portion of this section might with- 


" Indeed one will help the other, so that the finished ar ticle |. advantage have given lese to-additional matter on the work 
n will the more certainly be what it is specified to ‘be. ([.df the two former pae. dist the book will undoubtedly 
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be of assistance to such as require a general knowledge of the 
different forms of steam turbines as well as some information 
Tespecting the underlving theoretical considerations, vet as a 
whole it does not quite come up to the high standard set by 
some of the volumes of * The Broadway Series of Engineering 
Handbooks," of which it forms a part. A. C. 

Year Book of Wireless Telegraphy and Telephony. (London: 


" Th: St. Catherine Press) 2s. 61. net. 


This is the first annual issue of what promises to be a regular 
publication on wireless telegraph matters. It is not difficult 
to realise from the contents of the present book that the editor 
will have little difficulty in compiling a volume annually which 
will contain much information of interest to that section of the 
general public which mav take a passing interest in wireless 
telegraphy. It is more difficult to suppose, however, that the 
chief persons concerned in the development of the art ave likely 
to turn to a Year Book for what forms a large portion of the 
contents of this volume. The excellent contributions of Dr. 
J. A. Fleming. Capt. H. R. Sankey, Dr. J. Erskine-Murrav, 
Major J. E. Cochrane, Dr. W. H. Eccles; Mr. €. E. Prince, &e., 
seem somewhat out of place in a work of this kind. and would 
rather seem to belong to the technical books and publications 
which exist for the purpose of keep'ng up the technical side of 
wireless telegraphy. The general pabhe will understand, we 
think, little of these matters, and there are so many other 
items available of chronological interest and importance that 
the book, without at least one-half of its present contents, 
although it would. perhaps. be somewhat less bulky (which 
would certainty not be amiss), would still be well worth 
the half-crown demanded, and would better fill its place in the 
literature of wireless telegraphy. The better the material of 
the kind mentioned which is provided in a popular publication 
of this kind the less likely is it to reach its true public. We 
think this will be generally agreed when it 1s realised that, 
besides a very useful and instructive map of wireless telegraph 
stations and a large number of advertisements, as cognate to 
the subject and many of them as interesting as the text. the 
actual number of text pages in the book is over 560! There 
is danger, we fear. of a Year Book of this kind, which may well 
find a place among the annuals, being burdened by an embarras 
de richesse. The index to the book is useful. but might be 
extended, and would be improved by a list of the portrait 
illustrations which figure in the book. A number of these 
appear, but are not to be found in the index. There are 
several good views of Marconi stations and marine installations 
and of Marconi apparatus. It should be added that the text 
of the book deals almost exclusively with. Marconi. wireless 
matters; and if we have any suggestion to make, in conclusion, 
it is that the book should be called ** The Marconi Year Book 
_of Wireless Telegraph v and Telephony." The“ Early Record,” 
which occupies a prominent place in the book, and might easily 
be a great help in the discussion of wireless matters, 18 some- 
what bare. It begins with 1896, in the February of which year 
Mr. Marconi came to England; no reference is made to the 
previous ** work of Hertz and some of his successors," which 
was dealt with by Sir Oliver Lodge in his instructive lecture 
before the Roval Institution on June 1, 1894, and which was 
subsequently ‘published with amplifications and appendixes 
in 1895, with still further editions later. This, we suggest, robs 
the record of some of its interest. Before 1894 and between 
1894 and 1896 there was recordable progress in the develop- 
ment of wireless telegraphy, at any rate on the scientific and 
technical sides, and an account of this progress should, we think, 
find a place in the “ Early Record " here published. Incidental 
reference is made in this ** Record” for 1912 to the Marconi 


Aereement'and the Marconi Committee. Certainly for the pur- 
| pose for which it is published the Year Book is excellent value. 


Soap Bubbles: Their Colours and the Forces which Mould Them. 
y C. V. Boys, F.R.S. 
Knowledge.) Pp. 190. 3. 


Those who are interested in this fascinating subject, and 
among them will certainly be included the majority of physi- 
_cists who have an inclination for experimental work, the present | 
.edition of Prof. Boys’ well-known work will be welcome. It 


and 


and 


(London : Society for Promoting Christian 


differs considerably from the last edition in that it contains 
additional matter here and there, and about the last 60 pages 
of the book (apart from the section on Practical Hints) are 
entirely new. These deal with such subjects as composite 
bubbles, outdoor bubbles, colour and thickness of the film. 
Those who have seen the experiments of Prof. Boys during the 
last year or so at the Royal Society will be very pleased to have 


this additional information so that they can make experimenta 
more readilv for themselves. 


SS A ——————— 


PRACTICAL APPLICATION OF TELEPHONE TRANS- 
MISSION CALCULATIONS.* 


BY A. J. ALDRIDGE, 


Semmary.— The author consi ters the theory of telephonic transmission 


from the non-mathematical point of view, describing an apparatus for 
simplifying the calculations and showing iis applications to various 
p ‘oblems, 


Some experimental results are also given. 


Tnere have been of late a number of Papers and lectures both in 


Engiand and abroad dealing with the theory of telephonic trans- 
mission, Tne msjority. however, are highly mathematical, and it 
is thought, therefore, that the present Paper, which deals with the 
subject more from the point of view of the “standard mile” of 
cab'e, will be of use to telephone engineers. 


GENERAL. EQUATION OF TRANSMISSION, | 
For the purpose of the present Paper it is on!y necessary to give 


the genera! equations for the current and P.D. at any point of a cable 
waich is term'nated by imoedanees at each end.  Tnese equations 
are easily deduced a: follows from the solutions of the fundamental 
equation of propsgation determined on the assumption that the 
E. M.F. is of the form E=F) sin pt. So far as the author is awale, 
they have not hitherto been published in this form. Let V be the 
P.D. at x miles from the receiving end. 


the receiving end. Z, the termina! impedance at the receiving end. 
Z, 


= \/ (R+hpj)/(S+Kpj) l the length of line. P the transmission 


athe current at x miles from 


the termina! impedance at the sending end. Z, the line impedance, 


constant, =4/(R+hApj) (S+Kpj). Ethe E.M.F. impressed on the 
sending impedance. R, h 
inductance, capacity, and leak ynce per loop unit of circuit (go and 


return). Tne well-knowa solution of the differential equations of 
propagation are— 


, K. N are respectively the resistance, 


V=a,Z) sinh Pr +Z, cosh Px) . .. oe (1) 
a=(a,/Z9) (Za sinh Px +Z; cosh Pr). . . . (2) 
Hence, putting x—l, we get— 

V, a,(Z, sinh PL+ Z, cosh Pl), 

a,=(a,/Z,) (Za sinh Pl + Z, cosh PI). 

"ince a, is the current in the sending end impedance Z,, and V, is the 


voltage between its terminals, we have— 
E-—V,-raZ, 


— a, [Z, sinh Pl+Z, cosh Pl 4- (Z,/2,) (Z, sinh PI 4- Z, cosh PI)]. 
Substituting this value of a, in (1) and (2) we get— 


E(Z, sinh Pz + Z, cosh Px) 
Te A ee SEE RES Q 
(2, +- 7 “inh Pi + (Z, + Z,) cosh Pl 
Ag 


V= 


, E(Z, sinh Px + Z, cosh Px) I 
= ie ES í 
Z, l (2, + “egal Pi 4 (Z, 4-Z,) cosh Pi} 
0 


The necessity for suitable standards of transmission is empha- 
sised by the author. The various standards proposed or used by 
various authorities are given, their advantages and disadvantages 
compared,'and a new standard suggested. The main point of differ- 
ence between the proposed standard and those at present in use 
consists in the fact that the reflection losses due to the termin! 
apparatus are eliminated. It should be mentioned that the authors 
standard is intended to be used as a reference standard only, existing 
standards to be calibrated from it. A graphical method of con- 
struction is described in which the line is split up into sections, and & 
description is given of a scale made by the author designed to facili- 
tate the operations of building up the current and P.D. section by 
section along the line. This scale is shown in Fig. 1, and by its nag 
the values of the current, P.D. and their phase relations at any point 
of a telephone line are obtained in a convenient tabular form. 
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Allowance for Terminal Impedance.—The instrument at the re- 
ceiving end of the line has to be allowed for in the course of the con- 
struction, but that at the sending end may be allowed for or not as 
desired. Owing to the relatively high impedance of telephone instru- 
ments there is a considerable change of P.D. on the sending instru- 
ment as the conditions of load alter. 
all telephone lines becomes constant after a certain length has been 
reached, but in many cases met with in practice this length is not 
obtained. For this reason calculations made, ignoring the sending 
instrument, are of little value. To allow for the terminal apparatus 
st the sending end, the P.D. and current at one point must be 
ascertained, and the voltage drop in the sending instrument ob- 
tained in asimilar way to that in the receivinginstrument This, added 
vectorially to the P.D. at the point under consideration, gives the 
E.M.F. necessary to be impressed upon the sending impedance to 
give the assumed received current. Knowing this, the received cur- 
rent, which would be given by an E.M.F-. of, say, 5 volts, can be cal- 
culated. The length of line which, in the standard circuit, gives the 
same current is the allowance for the circuit. It is considered that 


. this is the only satisfactory method of comparing (by calculation) 


two circuits—viz., by. assuming an equa! E.M.F. impressed upon the 
sending impedance in each csse. If the sending instruments are 
similar the impressed E.M.F. will be the same, but if the instruments 
are not similar the mechanical construction of the instrument will 
play an unknown part, and no calculations, unless on some such 
assumption as that given, will be possib'e. 

Tables are given that show if the length of the sections is not too 
long the accuracy is amply sufficient for all practical purposes. 


Fic. 1.—ScALE FoR TELEPHONE CALCULATIONS. 


The Effect of Terminal Apparatus.—A "considerable number of 
illustrations haye been worked out showing the effect of interaction 
between the terminals and the line. In most cases comparison was 
made with the Post Office-N.T. Co. standard circuit. The equivalent 
is obtained as follows. The E.M.F. necessary to give a received 
current of 20 milliamperes is obtained, and from this the current 
which would flow with an E.M.F. of 5 volts is calculated. The length 
of standard cable which in the same circumstances would allow this 


——— " 
An ee ee 


Table T.—TAÀe Apparent Equivalent of 600 lb. Open opper Wire under 


various Conditsons. 

R= 2-97 ohms per mile. K=0-0096 mfd. per mile. 4=0-0033 henry 
per mile. S=] x 10-* mhos per mile. m=800. Terminal impedance, 
24 2,—900(40 ohms. Line im pedance, Z, — 592 Q1. Calculated equiva- 
lent, assuming infinite line = 36-75. 


Miles under | Apparent equivalent. 
Cc i 1 j ; 
onsideration. | s b | » | F 
————— ncc ——————————— — 
100 = 17-0 GP) 167 
200 42-5 19-8 19-6 22-7 
250 NA D ZR | 24-7 © 
300 34-5 23-2 22-9 | ids 
400 31-8 257 25:5 — 
500 31-7 27-8 27-5 | = 


-— 
———— 
Lr ciii ai e —— Ó— MM 


(a) Terminal at receiving end only. (b) Terminal at both ends. (c) | 
Terminal at both enda using mean curve (see Fig. 2). (d) 4 miles of 20 lb. 
cable between receiving instrument and line, with the addition of sending 
instrument, using mean curve. 


The sending-end impedance of 
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current to be received is the equated length of the line under test, and 
| under the conditions of the test. The equivalent is obtained by 
dividing the route length by the equated length. 

Table II. shows the effect of adding various lengths of 
20 lb. cable between the sending instrument and the line, the length 
of open wire being 200 miles. Otherwise the conditions are as in 


column (d). 


Table JI. 
Miles of 20 Ib. cable at | Apparent equivalent of 
sending end. Open wire. 
0 BET 
2 3254 
4 28.2 
6 31-7 
8 24:5 
10 35°7 


Although, as shown later, the voice is on the average represented 
by a frequency of about 800 ~, in any speech testing it will consist of 
an infinite number of frequencies with a mean of 800, The effect of 
this will be that the weve shown in Fig. 2 will he smoothed out to à 
mean (shown dotted in Fig. 2), and it is this mean which has been 
used in obtaining column (c). The results obtained are almost iden- 
tical with those in column (b). "The results in this case (a) have been 
plotted in Fig. 2 in order to show how the megnitude of the current 
varies down the line. The diagram shows the conditions existing at 
various points necessary to give a current of 0-020 ampere at the 
receiving instrument. It will be noticed that even at 500 miles the 
effect of the receiving instrument in producing stationary nodes and 
loops of potential is not quite lost. It will be seen from column (c) 
that the apparent equivalent of the líne, when testing at various 
lengths, gradually increases from about 15-9 at 100 miles to 27-5 at 
500 miles, but even then the accepted equivalent, 36-8, is not reached. 
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Frequency ; 800%, Za=500/40, Zb-:0, 
Fie. 2.—DisTRIBUTION OF CURRENT ON 600 LB. OPEN WIRE. 


Referring to column (d) it is seen that the addition of 4 miles of 
standard cable between the receiving instrument and line has not a 
great effect in increasing the equivalent, but as soon as a length of 
cable is added at the sending end as well, the equivalent of the open 
wire rises from 22-7 to 35-7. It seems, therefore, that the under- 
ground cable at the ends of a long open wire trunk line does not have 
so deleterious an effect as is generally supposed, though it will pro- 
bably give somewhat worse results in most cases than would be 
obtained could it be entirely replaced with open wire. 


CALCULATIONS ON LOADED LINES. 


- This graphical method lends itself peculiarly well to elucidate the 
effects occurring on loaded lines, such effects, for instance, as are 
caused by varying the spacing of the loading coils, varying the ter- 
minal apparatus, and inserting tapering coils or circuits at the ends. 
In investigations into these effects the line must, of course, be as- 
sumed to be made up of short sections of cable separated by loading 
coils, but in normal loaded lines the loading may be assumed to be 
uniformly distributed, in which case no distinction need be made 
between the methods employed in loaded and unloaded cable. One 
illustration only is given showing how the equated length of 
@ loaded line varies as the length of line is increased. Fig. 3 
shows the results. It should be pointed out that it shows the equated 
lengths of different lengths loaded and not the distribution of current 
or potential. It will be seen that the equated length oscillates about 
a mean curve, which mean curve is found to give the equated length 
of the line as obtained in ordinary speech teste. To get the working 
equated length of a line, therefore, it is necessary to draw a mean 
curve as shown. If such a loaded line were tested in the ordinary 
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way by means of speech balances a smooth curve such as that shown 

would not be obtained, partly on account of the difficulty of balancing 
such short lengths and partly owing to the fact that the voice is not 
actually composed of one frequency. It should be mentioned, how- 
ever, that a speech test of 4 and 8 miles of this loaded cable showed 
that the 8 miles was distinctly better than the 4 miles. These nodes 
and loops are caused by the interaction of the line and terminal 
apparatus, which interaction introduces a definite loss in the trans- 
mission. If this is assumed to be constant and independent of the 
length loaded (as is done in practice), then by drawing a mean curve 
and extending it back to the ordinate axis the value so obtained will 
give the sum of the terminal losses for both ends. The accepted 
equivalent for a line loaded as in this example is 2-9, and the terminal 
loss for the conditions assumed is 5-8; both values are practically 
identical with those shown on the curve, taking the mean line. Both 
2-0 and 5-8 are the means of à large number of actual speech balances, 
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Fic. 3.—Equatep LENGTH OF 20 LB. CABLE LOADED. 
0l henry per mile, Frequency: 800 ~. Za=Z = 467 12. 


and this is an additional proof of the fact that 800 ~ is the correct 


frequency to use, and that these graphical constructions may be used - 


in practical calculations. ee RE 


REFLECTION LOSSES. 


This term is usually employed to denote the loss occurring at the 
ends of loaded lines. No loss is usually assumed in any other case. 
The preceding results, however, in which it is shown that the equiva- 
lent increases with the length of line under consideration and tends 
to reach a constant. value somewhat below the theoretical equivalent, 
indicate that a similar loss occurs in each of these cases. An attempt 
has therefore been made here to obtain eurves by means of which the 
reflection loss at any junction of lines or terminals may be obtained. 
Consider two telephone lines, A and B, of ditlerent types, with the 
junction at C. 


Sending end A C B Receiving end. 
Assuming B to be infinite in length the current and voltage at C are 
known in terms of one another. 


Allowance S M. 
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Impedance Ratio B/A. 
Fig. 4. —TRANSITION Loss AT CHANGE OF IMPEDANCE, 
Za to Za or Z toZ’,, 800^. 


currents and voltages at various points along A can be obtained by 


means of the scale described. The length of standard cable, taken 
in an infinite line, which would increase the same current as at C to 
thé same value as at A, may be taken as the allowance for the joint 
under consideration plus the equated length of the section À con- 
sidered, This length of standard cable is read from curves obtained 
by algebraic calculation. By subtracting the equated length of 


From these the corresponding. 
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section A from the allowance thus obtained, the allowance for the 
joint can be obtained. It is found that the allowance increases to a 
constant value as the equated length of A is increased, reaching this 
value as a rule when A is of the order of 8 S.M. A few preliminary 
trials showed that the allowance depended bath upon the scalar im- 
pedance ratio of A and B and upon the phase difference between the 
impedances of A and B, the total allowance being given very accu- 
rately by the sum of the two separate allowances. The curves 
shown in Figs. 4 and 5 were obtained in this way, and give the transi- 
tion allowance between any two types of line or between the receiving 
instrument and line. Fig. 6 gives similar allowances between the 


sending instrument and line. In all three curves the value of Z,, Z, ` 


or Z, is the scalar impedance in ohms. It should be noted that the 
curves shown in Figs. 4 and 5, assume that there is a considerable 
mount of cable on the sending end side of the joint, and similarly 
the curve shown in Fig. 6 assumes that there is sufficient length of 
cable in circuit to prevent any interaction between the sending'and 
receiving instruments or from any other joint than that actually 
between the sending instrument and the line connected with it. * In 
practice, however, very close results have been obtained in all the testa 


ERE 
A 
BNEENENNEMP AE 
eee aa 
HHL et 


| 
e 


Allowance S.M. 


! 
© 


L 


aan 
a= 
e 80 100 


UV 20 4U 


120 


Change of Phase in D-grees. 


Fig. 5.—TRANSITION Loss AT CHANGE OF PHASE. 
Za to Za or Z'o to Z^, &00 ^v, 


of composite lines made up of quite short sections, this being due, inall 
probability, partly to the fact that two or more sections can be added 
together to give the 8 S.M. referred to above, and partly to the 
fact that positive and negative errors cancel. A study of the curves 
shows that there is always a gain in transmission in passing, from the 
receiving end, from a line of low impedance to one of higher imped- 
ance, and any change of phase in the impedances produces a gain in 
transmission. In passing from one impedance to another, if there 
happen to be à gain in transmission in one direction, in the reverse 
direction the corresponding loss is not usually equal to the original 
gain. "These curves can also be used of course to prove that trans- 
mission is the same in both directions on a composite line. The 
losses on composite lines may be very considerable. since the line im- 
pedance may vary from thet of a heavil y loaded cable of, say, 2.000 
j0 impedance to that of a heavy gauge cable of 170 /30 ohms. T A 


number of examples are given showing the allowances obtained 
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Fia. 6.—SENDING INSTRUMENT ALLOWANCE. 
80005. a is phase difference between Zs and Zo. 
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by the methods described on composite: lines, together with experi- 
mental confirmation of many of them. 

Allowances for Apparatus in Circuit in a Line.—These allowances 
can readily be obtained graphically. Strictly speaking the effect on 
transmission of any piece of apparatus will depend upon its position 
in relation to the rest of the circuit ; but in practice an average figure: 


is nearly always worked to. To obtain this, the apparatus is sup- 
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posed inserted in a line of standard eab'e, and the received current 
evaluated for an E.M.F. or P.D. of 5 volts. It will be found that the 
lengths of ceble required to give the seme current will be different 
according to whether the apparatus is, or is not, in circuit. The 
difference between these two lengths is the allowance for the 2ppa- 
ratus under investigation. A word of warning should be given here 
as to the interpretation of results. With a single frequency it is 
possible to get pronounced resonznce effects in some cases, and it is 
advisable, when breaking new ground, not to confine the calculations 


t 1/100th of a second. But Englishmen imagined that Green- 


wich was the observatory par excellence. and that it dominated 
the world in all matters of time measurement. How is it then 
that we, who parcelled out the globe into twenty-four hourly 
zones, beginning from our own meridian, have left it to our 
neighbours across the Channel to establish this international 
time service ? 

Is it because our Board of Longitude, founded m the reign 
of Queen Anne, is as dead as she is” The same motives which 


to one frequency. This applies especially to apparatus in shunt on 
lines. 


prompted the offer of our Government of £20,000 reward for a 


(To be concluded.) marine chronometer in those davs hold good now-and should 


rules the waves and bears the white man’s burden. 

The French Bureau des Longitudes. on the other hand, is very 
much alive. They took the initiative in 190, and went to 
work quickly with the assistance of their Observatory, the 
State, and such departments of the army and navy as had 
help to offer. Hence the formation of the Bureau des Temps, 
the adoption of Paris as its international] headquarters, and 
apparently the affiliation of anybody's observatories and wire- 
less telegraph stations except our own ! 

There is not a single British wireless station in the list I have 
given above; and neither Canada, South Africa, India, 
Australia nor New Zealand have at present any place in inter- 
national time service though the Bureau's time signals already 
cover half the globe. 

With one-fifth of the map painted British red, with obser- 
vatories In all these countries and with our enormous pre- 
ponderence of shipping interests, it was surely for us to do this 
thing. And in the case of observatories, thanks to the method of 
coincidences above mentioned, the benefits given would be no 
greater than the benefits received. 

It is a blow to our national pride. only slightly mitigated by 
the fact that one of our colonies was first to demonstrate its 
practical utility. In 1906, Mr. D. L. Hutchinson, the Director 
of the Observatory at St. John, N.B., organised the trans- 
mission of a service of wireless time signals from the Marconi 
station at Camperdown, near Halifax, N.S., which was of great 
benefit to ships at sea within the zone of that station. Thus 
to Canada belongs the honour of establishing the first, and I 
believe the only, wireless time signals for some years, yet even 
that country is omitted from the international arrangements.— 


I am, &c., 
London, June 3. 7 F. HopE-JoxEs, M.Inst. E.E. 


CORRESPONDENCE. 


WIRELESS TIME SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The excellent illustrated description of the transmission 
station at the foot of the Eiffel Tower which appears in your 
current issue will be very highly appreciated by a growing 
number of your readers who have their own receiving sets, as I 
have here, and inasmuch as the new arrangements of the 
Bureau Central International de l'Heure come into force on the 
first of next month, it may be appropriate for you to reproduce 
the new scheme of time signals set out by means of the accom- 


THE HYSTERESIS LOOP AND INDEX. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I am greatly obliged to Prof. Thornton for his letter 
in your last issue in reply to mine. I quite expected that an 
hysteretic index of 2-5 would be the greatest that Prof. Thornton 
would be able to assign to iron at very low densities. 
panying spiral design. It will, of course, be understood that | My first tests at low densities were made for Mr. Mordey in 
each convolution of the spiral represents one minute, graduated ; 1910, when I went down to 0-1 B employing a ballistic method. 
in seconds. The dashes have a duration of one second and the | Since then I have repeatedly returned to the subject, but never 
dots a duration of a quarter of a second, the spaces between them | have I been able to reproduce anything like the results given 
being also one second. The precise time signal is the termina- | by Prof. Wilson and his associates. 
tion of the dash at the 58th, 59th and 60th minute respectively. At values below 10 B I have invariably found a much 

These signals are despatched from the following high-power , higher permeability and lower hysteresis loss than Prof. Wilson 
stations at the hours set against them :— | obtained. Ballistic tests give me zero retentivity and there- 

fore zero hysteresis at 1 B for Lohys and at 3-5 B for Stalloy. 


oo 


Paris ...... «etus da E V ra NY Oda 10 a.m. and midright. A i 
Norddeich ........... gus eines echo 12 noon and 10 p.m. . Tests on alternating current, employing an adjustable mutua! 
San Fernando (Brazil) ............. 2 a.m. and 4 p.m. | inductance, rectifier and continuous-current galvanometer, are 


in substantial agreement with the ballistic tests down to 5 B. 


Arlington (nr. Washington, D.C.) 3 8.m. and 5 p.m. 
Below this value, the difficulty in getting the secondary 


Mogadascio (Somaliland) and Manila (Philippines) 4 a.m. 


Timbuctoo ............ seen 6 a.m : 
Massowah (Red SOB) cese tassucos 6 p.m. voltages of the transformer and mutual inductance to an exact 
San Francisco ...................ssss. 8 p.m. equality vitiate results, so that the power factor comes out 


We who were accorded the special privilege, so difficult for the always on the high side. In spite of this, on alternating current 
ordinary visitor to obtain, of seeing the wireless transmitting | I obtain. zero hysteresis for Stalloy at 1 B. 
station at the foot of the Eiffel Tower were greatly impressed With Stalloy I obtain a hysteretic index of more than 3 
with the perfection of the arrangements for transmitting the | for all values below 15 B both on alternating current and 
exact time from the Observatoire de Paris, and particularly ; ballistically. On alternating current the index apparently 
with the ingenious application of the method of coincidences reaches infinity at 1 B and by the ballistic method at 3-5 B. 
Whereby affiliated observatories can compare notes on the The agreement between the alternating and ballistic methods 
between 5 and 15 B and the disagreement below 5 B being 


_ Accuracy of the time measured to a precision of the order of 


F 


have sufficed for a nation which some of us like to think still ` 


t a m -—— 
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fully accounted for by the limitations of th alternating- 
current method, I think thet I have fully established the case 
for the hysteretic index rising to very high values when the 
po:nt of constant permeability is approached. 

Again I must thank Prof. Thornton for his kind attention 
to my inqury.—I am, &c., 
Westminster, May 31. LaxcELor W. WI Lp. 
PETROL ELECTRIC MOTOR VEHICLES. 

TO THE EDITOR OF THE ELECTRICIAN, 

"IR: In your issue of May 30th you publish a Paper by Mr. 
Damoiseau on * Petrol-Klectric Motor Vehicles.” 

The author states that ©“ accumulator cars have been aban- 
doned." This 1$ too sweeping an assertion, and it may be of 
interest to mention that only a few davs ago an order was 
sceured from the New York Railways Company for 43 bat- 
tcries of ^ Exide " cells for rail traction work.—We are, &c., 

The Chloride Electrical Storage Co. (Ltd.), 

Pendlebury, June 3. .— W.N. NAYLOR, General Manager. 


PHYSICAL SOCIETY. 


At the meeting held on Friday May 16, 1913, at the Imperial 
C: llege of Science, Prof. C. H. Lees, F. R. S., vice-president, in the 
chair, a Paper on 

“come Experiments to Detect 3-rays from Radium A,” 


by Dr. W. Makower and Dr. S. Russ. was read by Dr. Russ. 

When an atom of radium A disintegrates an a-particle is expelled 
which carries with it two positive atomic charges, At the same time 
the radium B atom formed recoils with a single pesitive charge. To 
eccount for these facts it is necessary to suppose thet three negative 
electrons sre expelled during the process. If these are emitted with 
è high velocity they should appear 2s 8-raya capable of detection by 
the ionisation they produce or by their photographie action. On the 
other hand, they might consist of a slowly moving 9 radiation which 
would escape actection by cither of the above methods. Tne 
experiments, Which were made by both methods in the hope of detect- 
ing B-rays from radium A, failed to reveal any such radiation. i 

Prof. C. H. Lees asked if Dr. Russ thought that the explanation was due 
to the fact that the radiations were so soft that they could not be detected. 

Dr. Rvss thought that this was unlikely, as they would probably have 
been detected if present. 

Prof. C. H. Lees remarked that as far as he could sce there was no in- 
herent im probability against the rays being so soft that they could not be 
detected. | 

A Paper on 


es 


“Dust Figures ”’ 


. ' was read by Dr. J. ROBINSON. 

The ripple formation in Kundt's tube was first satisfactorily ex- 
plained by W. Konig in 1891. His theory was based on the hydro- 
dynamical forces between two particles in a stream. All the known 
facts about these figures fall into line with the theory. .The distance 
apart of the ripples increases with the intensity of the sound, and also 
from the node to the antinode there is à variation of the ripple pitch 
as required by the theory. 

‘Certain measurements on dust figures produced by an electric 
spark have shown that these figures also can be explained in a similar 
way to the Kundt's tube figures. 

It was suggested by Cook some years ago that viscosity must be 
introduced in order to account for the formation of ripples. The 
author shows that it is possible to account for ripple formation without 
introducing viscous forces at all. These will undoubtedly play some 
part, but more as a disturbance than as a help to the formation. In 
the case of the Kundt’s tube figures there is a variation of velocity 
of the air from a node to an antinode, which produces a variation in 
the forces, and this causes the powder to lose its uniformity of dis- 
tribution and to form ripples. The necessary constraints for the 
ripples are forthcoming without the introduction of viscosity. 

Prof. C. H. Lees thought that Dr. Robinson's Paper filled up a gap in 
the subject. He had been astonished to see the magnitude of the forces 
th ıt seemed to act on the grains in some of the experiments Dr. Robinson 
had shown him. ; 

Prof. J. W. NicHoLsoN thought Dr. Robinson's explanation was ex- 
tremely convincing. He would like to know what kind of accuracy had 
been obtained in verifying the formula for the variation of pitch of the 
fringes from node to antinode, as it was deduced on the assumption that 
the force between any two particles was unintluenced by the remaining 
ones. This correction would probably not be large in practice. The 
assumption that viscosity was the important factor in the phenomena 
wa; obviously untenable. 


Dr. A. RUSSELL remarked that it seemed from the present Paper that 
the production of dust striations with an electric spark could not be 
regarded as proof that the discharge was oscillatory, as it often was, 

Mr. F. E. Smita asked if Dr. Robinson had ever tried to get the ripples 
with a light powder such as lvcopodium powder. Although the force 
diminished very rapidly with the ra lius of the particles, since, in practice, 
the distance apart would alo diminish, the actual force per unit mass 
acting on the pariicles might be about the same. | 

The AUTHOR, in reply to Prof. Nicholson, stated that the accuricy 
with which the formula was verified so surprised König that he set 
some of his students to measure the force between two spheres. This 
formula held for distances apart that were comparable to the radius of the 
spheres. He did not think that the production of striations with an 
electric spark proved anything as to the oscillatory character of the dis. 
charge. In reply to Mr. F. E. Smith, he stated that it was quite possible 
to get the ripples with lvcopodium powder if the intensity of the sound 
was kept very low. Konig investigated this point and showed that light 
powders were carried along and collected at the nodes. When this was 
prevented the ripples were obtained. 

À Paper on 

* Vibration Galvanometer Design,' 
was read by Dr. H. F. HAWORTH. 

l. Tae m:ximum zmount of power avcilab:e for vibrating the 
moving system of a vibration gelvanometer of the moving-coil type 
is VAR. As the frequency of the instrument is raised the losses in- 
crease rapidly, so it is an edventage to b» zbie to inerezse the useful 
power input per unit voltage. To do this the resistance of the instru- 
ment must b» decreased. Tnis can be done in a gelvanometer of the 
Duddell type by leading the current in and out at the bottom bridge 
and short-circuiting the wires at the top bridge, and it results in a 
great increase of sensibility. A lower resistance also requires a lower 
Hux density. 

2. Owing to the losses in the moving system increasing at a greater 
rate than the first power of the frequency, and that the frequency of 
the system increases at a slower rate than the reciprocal length of the 
string on account of the mass of the mirror, the tlux density must be 
increased as the frequency increases in order that the back E.M.F. of 
the moving system may always be half that of the applied P.D. — Asthe 
losses are low at low frequency and the mass of the mirror is not large, 
then, compared with the mass of the wire, the flux density required is 
moderate ; but at high frequencies the flux densit y required is large. 
In order to obtain this result economically it is convenient to make the 
depth of the poles small compared with the maximum length of the 
wires. This gives a sufficient field for the long wires, and for short 
wires one is able to obtain the necess wry flux density because the total 
flux can still be put through the moving system. 

3. A combination of 1 and 2 makes a very satisfactory instrument 
with à much flatter voltmeter-sensibility-frequency curve than ob- 
tained usually. 


Mr. W. Deppe wy remarked that the Paper del chiefly with varying the 
length of the vibrating wires, but if it was required to make a really effi 
cient galvanometer for high frequencies it was best to re-desiga the whole 
instrument, as the distance apart of the wires, the scale distance, size of 
mirror, &c., allought to be altered. These various factors could be calcu- 
lated beforehand, and the instrument relied upon for behaving according 
to the calculations. When a very low resistance was wanted silver wires 
could be used. He was rather afraid that sliding contacts would not be 
found satisfactory. It was quite true that a strong field in the centre of 
the wire was as good as a weak one for the whole length, but a strong field 
necessitated using an electromagnet, against which he had a prejudice, 
for vibration galvanometers. This necessitated a battery to excite If, 
and not only made the insulation more difficult, but also greatly increased 
the capacity to earth which for high frequencies it was very necessary to 
keep low, In his own laboratory, if he connected one terminal of a vibra- 
tion galvanometer, tuned to the alternating electric light mains, to earth, 
he could get a very considerable deflection simply due to capacity cur- 
rents. He was glad to see that Dr. Haworth had pointed out that the 
back E.M.F. of a vibration galvanometer behaved like a resistance since 
it was proportional to the applied E.M.F. 

Mr. A. CAMPBELL pointed out that it was not in all cases necessary that 
the instrument should have as great a voltage sensitivity as possible. 
some Caxes it was current sensitivity that was required. This depended 
upon the bridge the galvanometer was used with. With respect to Dr. 
Haworth's suggestion that the vibration galvanometer could be used 85 & 
testing machine forstud ving the elastic behaviourof wires, he had thought 
the same himself for some time, but engineers replied that it was not tho 
properties of wires that they wanted. These had become 80 alte 
during the process of drawing as to be uscless to apply to other specimens. 
The tests would b» useful as giving the properties of wires at high fre- 
queney. In this connection he drew attentjon to Kapp's machine for 
testing materials under rapidly alternating stresses. He asked if Dr. 
Haworth could give any information as to how the dynamical hysteresis 
varicd with the angle of twist. He fancied it varied as a fairly high 
power. He believed that nearly all the hysteresis damping was due to the 
bending and not to the twisting of the wires. He had had the same 
experience as Mr. Duddell with respect to capacity currents. 

Dr. A. RussELL thought that a few more formule would have been 
desirable in the Paper. He remarked that the expression V*/4R for the 
energy absorbed was capable of very easy proof as follows: Taking 1c, a" 
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ey as being the instantaneous values of the current, the applied voltage | tances. In addition, & reversing switch is provided for the motcr 


and the back E.M.F., we have je, = Clee) | Taking mean values this | 8rmatures. The control cen be effected from either end of the c: r. 


y V 2 

gave warns Z k where W was the power absorbed and V and 

V, were the root mean square applied and back E.M.F.s respectively, 

and a was the phase angle between them. This expression was very 
2 008? 

easily seen to give the maximum value of Rem when V= V cos a. 


When adjusted for resonance cos a became unity. 
The AUTHOR, in reply to Mr. Campbell, stated that he had not worked 


out the hysteresis law. 


PETROL-ELECTRIC TRAMS FOR THE LONDON COUNTY 
COUNCIL. 


As mentioned in these columns à week or two ago, the London 
County Council have decided to use tramcars fitted with the Stevens 
petrol electric system on the route from South Hackney to the West 
India Docks. The idea is edmittedly an experiment which will 
be watched with interest, end we understand thet a report on the 
running of the new cars will in due course be submitted to the 
Council. 

The driving unit of the cer consists of è 40 H.P. petrol engine 
coupled direct to 2 shunt wound inter-poler type generctor which 
supplies current et & voltage of about 350. This generator is of the 
same type as thet used on the Tilling-Stevens motor-buses. The 
engine has cylinders with g bore of 41 in. end e stroke of 54 in. The 
speed when the eng:ne is developing full power is 1,000 revs. per min 
This speed, however, is only necessary on hills, end in ordinary 
service the averege specd is about 700 revs. per min. The engine 
end electrical generator are both mounted on a pressed steel frame 
which is suspended on the pletform beerers in such 2 wey thet the 
power unit is eesily removebie ¿nd ccn be exchanged in the crse of 2 
breekdown for o s'milor power unit in 2 short spece of time. 

The water circuletion is pump driven, and the rediator is arranged 
at the opposite end of cer to that allotted to the engine end electrice! 
generator, where it occupies the seme relstive position under the 
stairs. The fen of this redietor, which is of the Solex type, is 
mounted directly on the sheft of & sme!! ser:es-wound electric motor. 
which is supplied with current directly from the terminals of the 
electric generctor. The fen is only in operation when the electrical 
generetor is supplying electrical energy to the motors, but es et ell 
other times the engine is throttled down, the cooling without the fèn 
is found to be sufficient. Our illustrations show the genereting sct 
and pump. 


Fic. }.—View or TRAM SHOWING ENGINE. 


The motors, of which there are two for exch truck, ere geared to the 
axle by a 6 to l reduction. They cre of the series-wound inter-polar 
type. The max'mum loed on each motor is 20 B.H.P., but each is 
designed to be capeb'e cf developing 40 H.P. spatklessly for a con- 
siderable time. Either of the motors, it is cle;med, cen run the car 
along level roede. | 

The control of the first three cers to be converted is effected by (1) 
the engine throttle, (2) a controller by which resistences cen be put 
in circuit with the shunt winding of the generetor, or elternetively 
the fields of the electric motors cen be shunted by successive resis- 
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In the present cars no magnetic brake is provided, but this can, cf 
course, be easily erranged by e slight modificction of the controlling 
apperetus. It is possib!e to supply the motors from either the over- 
head or conduit supply es an alternetive to the self-contained 
generator, so that cars so equipped can be run either purely electr:cal!y 
or by mecns of the petrol-electric equipment. 


Fig. 2.—ViEW OF TRAM SHOWING CIRCULATING PUMP. 


The who'e of the electric equipment for these cars hes bzen 
designed «nd manufactured by Messrs. W. A. Stevens, of Mo dstorc. 
The trucks of the cers have been espec'e!ly built by thc Eng ncer rg 
Department of the London County Council, end the -:bcd:es iro 
converted from some of those orig:nelly used on horse cers. 


LEGAL INTELLIGENCE. 


[t 
Gibbs v, Islington (London) Borough Council. 


At Clerkenwell County Court last week an are lamp trimmer named 
John Thos, Gibbs sought to recover from defendants £265. 4s. for personal 
injuries, 

~For plaintiff, Mr. ScanLETT said Gibbs, who was 39 years of age, 
entered the employment of defendants about 10 years ago. It was his 
duty to clean and re-carbon arc lamps. The system of cleaning adopted 
by the Council was an obsolete one. There were a number of holes in 
the lamp standards. Into those holes the trimmer inserted climbing 
irons ; then he performed something of a monkey trick in climbing from 
one iron to air ot:er until he reached the lamp. On getting to the top 
the lamp trin me: had to get into position to lower the arc lamp so as to 
get at the ca. bons and change them. - For that purpose he got his legs 
across the ircnwork at the top. Plaintiff, who had been doing the work 
for some years, found, about two years ago, that his left hand had become 
affected to some extent by the operation of grasping the irons and pulling 
himself up. The condition of his hand did not interfere with his work, 
but each time he grasped the iron he met with a physiological injury in 
the course of his work. "There would be injury resulting from his grasping 
those things from time to time. When plaintiff found his hand was 
affected he showed it to Mr. MacAllister, assistant electrical engineer to 
the Council. Plaintiff continued with his work, and his condition grew 
worse, and in time his right hand became involved. On Feb. 10, whilst 
plaintiff was climbing an iron standard, either his hand slipped or one of 
the irons came out, The result was that plaintiff's hand came violently 
down on to the next iron and received a severe blow. Plaintiff had been 
consulting a doctor about the condition of his hand at the Great Northern 
Hospital, and after the occurrence on Feb. 10 he was unable to work as: 
an arc lamp trimmer. 
but after a few days plaintiff had to go to hospital. On Feb. 25 an 
operation was performed by Dr. Low. The medical evidence would show 
that the condition of plaintiff's hands was solely brought about by what 
happened to him in the course of his work. There was nothing to account 
for the condition of his hands except the series of blows sustained whilst 
at work, culminating in the blow he received on Feb. 10. Plaintiff was 
in the hospital for some time. He was afterwards sent to a convalescent 
home. He left the home on April 28, and from that time onward he had 
been quite incapacitated for manual labour. 

. PLAINTIFF gave evidence in support of his claim. He said the distance 
between each iron would be about 1 ft. of 14in. On arriving at the 
cross-bar he had to go through an acrobatic perofrmance to get to the 
crutch that carried the lamps. He was not provided with any shield or 


Mr. MacAllister provided him with a light job, 
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protection for the hands if the irons got worn out bv use. On Feb. 10 
he was descending one of the electric light standards in. Brewervy-road, 
when about half-way down he got hooked up owing to the condition of 
his hands. He slipped and dropped on to the next iron. The jerk was 


` a terrific one to the palm of his left hand. 


Dr. Low said he saw plaintiff, who was suffering from Dupuytiens—con- 


, traction of the palms of both hands—the left one being most affected. 


There was inflammation which could be set up by repeated acts of 
violence to the palms, such, for instance, as the gripping or handling of 
rough substances, It was quite possible that the occurrence of Feb. 
ruary, if plaintiff lacerated some of the tissue that constituted the con- 
traction, would make his condition worse, but that would not be the pro- 
ducing cause. The producing cause would be much smaller acts of 
violence than that. He would not be able to do any hard manual work 
again. The left hand was extraordinarily crippled, and he was afraid 
the condition of that hand would recur in about two vears’ time. The 
rivht hand was not so bad. He had seen about 100 of such cases, and he 
always found the patient had been doing some hard manual work. 

Mr. HENRY SCRIVENER, of the London Electric Firm, said. climbing 
irons, as used by Islington Council, was in the ordinary way a safe 
method, but it was not particularly satisfactory, because it did not give 
the lamp trimmer the best chance of doing his work. The climbing 
iron method was, however, largely in use in London and the provinces, 

For the defence, Mr. ALEX. P. MCALLISTER. chief assistant electrical 
engineer to defendants, said he had no knowledge of accidents arising 
from the climbing method since he had been in Islinyton—-since 1907. 
The lamp columns had been up for 17 vears, but he could not conceive 
any condition under which they would require inspection. PlaintitY had 
shown him his hands. Regarding the system adopted in some places 
for lowering th» lamps so as to trim them from the roadway. he said a 
workman, urd'r that system, might get his arm broken by the crank 
handle. It anything went wrong it was the duty of the lamp trimmer 
to report it at once in the official log book. He had had nearly nine 
vears' experience of the tower ladder system, and he had known accidents 
due to trathe colliding with the ladder. 

WILLIAM Young, assistant engineer in the electricity department of 
the Stepney Borough Council. said there were 240 lamp columns in 
Stepney. The practice of climbing them bv irons, as in Islington, had 
been in vogue for about 14 vears. The system had proved quite satis- 
factory. 

Other evidence having been heard, the jury found there was no neg- 
ligence on the part of defendants’ servants, also that there was no defect 
in the climbing apparatus, and. further, that the system of renewing 
the arc lamps was not dangerous or improper. 

Judgment was therefore entered for defendants, 


X.L. Electric Co. v. Aron. 


On Friday last Mr. Justice Neville heard à motion by plaintitfs for an 
injunction to restrain defendant from dealing with certain patents, 

Mr. Moritz, in support of the motion, said that the order asked for 
was to restrain the defendant from selling, offering for sale, parting, 
dealing with or otherwise disposing of certain patents which he had sold 
to the plaintiff company, and from opposing certain patent applications 
that were pending. He understood that defendant desired an adjourn- 
ment, but he could not consent to that without some undertaking. 

COUNSEL for defendants said that the injunction asked for was ex- 
tremely wide, and he could not give an undertaking in the terms of it, 
but he was willing to undertake for à week not to part with, charge, 
mortgage, or dispose of the two patents in question, l 

Mr. Moritz said he could not accept that. Defendant had entered 
into a contract with plaintiff company by whith he covenanted that he 
would prosecute applications for letters patent for improvements in the 
inventions the letters patent for which had been assigned to plaintitfs, 
"The company purchased defendant's inventions, and he was after- 
wards taken into the company's employ as electrical engineer. The 
company had found it necessary to dismiss him, and there was conse- 
quently a considerable amount of bad blood between them. There were 
applications pending for patents for his inventions which under the 
agreement would belong to the company, and he was threatening to 
withdraw them or oppose them if made bv the company. There was 
evidence that he had written to the company’s solicitors that he was 
quite open to consider any suggestion coming from them, but unless 
something definite was arrived at Immediately he should withdraw his 
application for patent No. 19,257 of 1912. That patent was a most im- 
portant asset of the company. The agreement between the parties was 
that in consideration of shares of the company defendant should assign 
to them the benetit of two patents and secure the assignment of them to 
the company. ‘That he had failed to do, though the share consideration 
had beev assigned by the company. Further, he agreed to submit to the 
company and its expert advisers any future inventions he might make in 
connection with the two patents or anv Improvements in them, and any 
$aventions in connection with electrically worked clocks, and such inven- 
tions were to be patented at the expense of the company and the patents 
assioned to them. The defendant at the expense of the company was, 
when required, to applv for foreign protection, and the attitude the de- 
fendant had adopted was caleulated to prejudice the company in America, 
Germany and elsewhere. The company was a private company, formed 


for carrying out defendant's inventions, and on May 10, besides being 


managing director, he was appointed advisory engineer and superin- 


tendent at £8 a week. From that post he had been discharged for 
alleged misconduct, and he had now made a distinct threat to withdraw 


the applications for protection. 


His LonpsHrP said he would grant the injunction asked for as an ex 


| parte injunction over next Friday. 


CovnseL for defendant said that the time for withdrawal before tho 
Comptroller of the applications in question expired on Tuesday next, and 
he thought he ought to have authority from the company to apply to 
extend the time for withdrawal. 


Mr. Moritz said he had no objection, and the motion stood over fora 
week. l 


London Electric Supply Corpn. v. Westminster Electric 
Supply Corpn. 
- On Friday last Mr. Justice Eve directed that the order of the House of 
Lords in this case should be made an order of the Chancery Division. 


Telephone Arbitration, 

On Tuesday the House of Lords heard the appeal of the National 
Telephone Co, from a decision of the Court of Appeal holding that it had 
jurisdiction to entertain the appeal of the Postmaster-General from the 
award of the Railway and Canal Commissioners. 

The facts were reported in THE ELECTRICIAN of April 18. 

After hearing arguments the Lord Chancellor said their Lordships were 
of opinion that the judgment of the Court of Appeal was right and the 
company's appeal was, therefore, dismissed, 


Damages for Libel. 

Last week Mr. Justice Darling and a special jury heard an action for 
damages for alleged libel brought by Mr. Geo. Balfour (managing director 
of Balfour, Beatty & Co., Ltd.). electrical engineers and contractors, 
against Mr. Ben ‘Tillett, secretary of the Dockers’ Union, and the pro- 
prietors of the Glasgow " Daily Record.” The action was a sequel to a 
strike of tramway men employed by the Llanelly & District Electric 
Lighting and "Fraction Co. (in which plaintitf's firm controlled. interest), 
and Mr. Balfour alleged that he was libelled by a statement which 
appeared in the " Daily Record," and which was instigated by Mr. 
Tillett. The latter denied the publication which, however, was admitted 
by the " Daily Record," and both defendants pleaded justification 
alleging that the statement made during the Govan election in December, 
1911 (that plaintiff had refused to recognise the trade union) was true. 

After hearing evidence for plaintiff a friendly settlement of the action 
was announced, 

Mr. SHEARMAN, K.C. (for the ©“ Daily Record’), said that his clients 
would pay the plaintiff £1.000 as damages and a sum to cover his costs, 
and express their regret that the paragraph had appeared. ‘They 
were satisfied that there was no want of sincerity on the part of Mr. 
Balfour with regard to his attitude towards trade unions and. there- 
fore, the appearance of the paragraph did him considerable harm. 

Mr. HEgarv, K.C. (for Mr. Tillett), said plaintitf now saw that his client 
was not an electoral disturber as had been suggested, and that the strike 
at Llanelly had been. threatened long before the Govan cleciion took 
place. Mr. Tillett agreed that it would be unfair to suggest that Mr. 
Balfour had refused to recognise the trade union, and expressed his 
regret that the statement had appeared. 

Mr. Dexe (for plaintiff) accepted the apology and the damages offered, 
and after his lordship had expressed appreciation of the arrangement, 
judgment was entered for the plaintiff on the terms of the settlement. 

LEGAL INTELLIGENCER continucd on page 375. 


PARLIAMENTARY INTELLIGENCE. 
THE MARCONI AGREEMENT COMMITTEE. 


Phe Select Committee of the House of Commons on the Marconi 
Agreement resumed the hearing of evidence yesterday (Thursday), but 
only evidence relating to the Stock Exchange dealings was taken. 


— — 


MUNICIPAL WIRING BILL. 
In the House of Commons on Wednesday Sir Howell Davies. pre- 
sented, on behalf of the Incorporated Municipal Electrical Association, 8 


bill to confer increased powers upon local anthorities who own electricity 
supply works for carrying on those undertakings. 


_ Provisional Orders.—The bills to confirm the various electric 

lighting and tramway provisional orders have been introduced and are 
making good progress. 

The Neath Order sanctions an extension of the arca of supply of elec- 
tricity by Neath Urban Council to various adjoining villaves, 

The Electric Lighting Provisional Order (No. 5) Bill confirma an order 
authorising the Birmingham District Power & Traction Co, to transfer 
their undertaking to the Shropshire, Worcestershire & Staffordshire 
Electric Power Co. (which will continue the supply of energy within 
Smethwick), and repeals the Smethwick order of 1910. l 

W olverhampton Corporation Electrice Lighting (Extension) Order 
authorises the Corporation to extend the limits of supply to Bushbury. 

Derby Corporation Order extends their area of electricity supply to 
the rural districts of Shardlow, Belper and Repton. I | 


Barton-on- Hum ber Electric Lighting Order em powers Mr. Fred. Hopper 
to supply electricity to the district named. 


Celluloid Regulations Bills.—1n our last issue we announced 
that the City of London Celluloid Regulations Bill was thrown out on 


the second reading on the 28th ult., and we learn that the London County 
Council have now withdrawn the celluloid part of their Bill. 


11 
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WALL PLUG STANDARDS. 


The extent to which the commercial, industrial and 


"domestic uses of electricity are facilitated depends as much 


on attention to details as it does to the broad principles of 


electricity supply. The brush gear of direct-current | the B.E. A.M.A., the Industrial Committee and the E.C.A. 


motors, for instance, may, if imperfectly designed, lead to 


| 


(COMMERCIAL € INDUSTRIAL SECTION. 


— et 


has certainly manv excellent points, and its socket contacts 
are, if anything, more convenient in use than the two-pin 
variety. On the other hand, the concentric plug has prac- 
tically gone out of general use. True, it is still listed in trade 
catalogues, and both plug and socket may be obtained, say, 
for replacements. But there is little doubt that to all 
practical purposes it 1s dead and ruled out of the present 
discussion, l ' 

Whatever is done to settle this important question will 
have to be done with the two pin plug. From a domestic 
view point it would be better to approach the problem with 
the idea of arriving at distinct standards for cooking and 
lighting and heating plugs. Some such plan would provide 
an effectual means of preventing the use of the lower rated 
plugs on higher capacity circuits than those for which they 
were designed. Having subdivided the plugs under these 
two heads, the work of settling upon a standard measurc- 
ment for the centres and the pins might be proceeded with, 


Another alternative would be the adoption of a standard 


design of plug with pins laterally adjustable between certain 
agreed limits, but this does not seem feasible for fairly 
obvious reasons ; even if it were possible it would only be a 
poor compromise. At any rate, there the problem stands, 
and we think it should be dealt with as early as may be by 


frequent breakdowns and annoyance and loss to the power | Many of the members of the last-named body will have data 
user. The flexible connection to an iron or any other ! at disposal regarding the amount of disparity between plug 


separately heated utensil, may similarly be the cause of , pin centres and the extent to which it proves inconvenient 


greatest amount of annoyance 1s, however, likely to arise 


‘dozen wall plugs are set at as many different centres, and 


can only be used in the particular room containing the 
corresponding wall socket. This lack of standard in so 
simple and apparently insignificant an accessory, if allowed to 
continue, will lead to endless confusion. The variation in 
wall plug centres may be questioned as a fact, but that it 
exists in an aggravated form is evident from the presence 
in the show-room of a well-known supply house of a tem- 
plate containing no fewer than 14 different centres of wall 
plugs! Even with such a formidable number, we were 
assured that a plug had been sent in to be matched which 
did not comply with any of the 14 standards (?)! The 
position is, of course, made all the more difficult bv reason of 


putting the apparatus temporarily out of ‘action. The ; 9T detrimental to business. The subject may be dealt with 


quitè dispassionatelv, for though its importance would 


when a domestic consumer finds that the pins of half a justify urgency its complications suggest caution and deli- 


beration. Of one thing we are, however, assured ; the satis- 


. factory settlement of the question will remove one of the 
' obstacles in the path of the advancement of domestic and 


commercial electricity supply. On this ground alone we 


. commend it to the notice of the bodies mentioned above, 
' which are, in our opinion, chiefly concerned with it. 


Automatic Signal Alarm.—The P.L.M. Railway Co. of 
France is about to instal experimentally an automatic signal- 


' ling system on a large scale. It will comprise 268 signalling 


points throughout 300 miles of double track. Electrical com- 


' municatior with the moving train will be obtained by means 


of a frog in the centre of the track. This frog will be raised 
by the operation of each ordinarv signal from the signal cabins. 
The raising of the frog will bring it into contact line with a 


contactor beneath the locomotive of the passing train, in this 
way completing a local circuit through a battery and electri- 
cally-operated safety whistle carried on the train. 


the existence of plugs rated at 3, 5 and 10 amperes. It may 
be argued that a soluti of the problem might be found in 
‘the adoption of a concentric plug as standard. Such a plug 
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CURRENT TRADE LITERATURE. 


Spur REDUCING GEAR.—Àn attractive booklet on the subject of 
spur reducing gear. with special reference to double helical gears. is 
now available from Messrs. David Brown & Sons, Hudderstield. 
Some interesting examples of the use of these gears in connection with 
electric motors for high capacity drives are included in the publica- 
tion. 

ARMOURED SWITCHGEAR.—-A file which brings the products of 
Messrs. Revrolle & Co, in the matter of iron and sheet steel switch- 
gear up to date is now being issued. There is a useful pamphlet 
on split conductor protection (Merz-Hunter patents), and cable 
glands and fittings for armoured cables. Distribution boxes, iron- 
Clad plugs and sockets are also dealt with. 


ELECTRICAL Co.'s Fans.—A new season fan list of the Electrical 
Co. is now available. and. as we have previously notitied our readers. 
these fans are obtainable for all voltages and circuits in the wall. 
table. bracket. porthole and ceiling stvles. The latter can be 
supplied with either long or short arms, Shaft ventilators and 
cent rifugal blowers are also dealt with in the list. 

SMALL Motors AND FawNs.—Leatlets are to hand from Messrs. 
Krupka & Jacoby dealing with their new season's fans and small 
motors for a.c. and d.c, circuits. 


BUSINESS NOTICES. 


In future the telephone numbers of Messrs, Ed. Le Bas & Co. will 
De 5463 Avenue (five lines). 

The partnership between Robert and Hugh Dobson, electrical 
engineers, 39. Dene.road. Salford. has been dissolved. Debts by 
Mr. Hugh Dobson. 


Patents Development.—The owner of patent No. 11.154/1909, 
relating to ‘* Galvanic batteries," desires to dispose of same or to 
grant licences thereunder. Inquires to Messrs, Cruikshank & 
Frweather (Ltd. ). 65-66, Chancery-lane, London. W.G 

The owner of patents Nos. 7,028/08 for “Improvements in 
apparatus for alternative wireless telegraphy and telephony,” 4.026 
and 4,027/09 for " Improvements in apparatus for wireless tele- 
phony,” and 4.028/09 for “‘ Improvements in electric condensers,” 
desires to grant licences thereunder, Particulars from Messrs. 
Lloyd Wise & Co., patent agents and consulting engineers, 10, 
New-court, Lincoln's Inn, London, W.C. 


LIQUIDATIONS, &c. 


Engineering Instruments (Ltd.) is being wound up voluntarily 
an agreement for the sale of the undertaking to Skerne Works (Ltd.) 
having been approved. A meeting of creditors will be held at 
Savings Bank-chambers, Tubwell-row. Darlington, on Junell. Mr. 
J. W. Watson, Tubwell-row, Darlington, who has been appointed 
liquidator, points out that the meeting is called only to comply with 
the law, as, under the terms of an agreement entered into with the 
Skerne Works (Ltd.), this company is paving all the liabilities of 
Engineering Instruments (Ltd.) in full in due course. 

A meeting to receive an account of the winding up of the South- 
port & Lytham Tramroad Co. will be held on July 3 at 14. Castle- 
street, Liverpool. 


LONINA ANDAINA IOIO IUI OUTAT TT TORONA OOTO DN 
ELECTRICITY SUPPLY. 


QUATN A O N 


EXTENSIONS. 


Aberdeen.—At the last meeting of Aberdeen Electricity Com- 
mittee the city electrical engineer (Mr. J. Alex. Bell) reported on 
the proposal to give a supply of electricity in Banchory and Ballater, 
and he was instructed to obtain further information. A report on 
the extension of mains in the west end of the town was agreed to. 

Barking.—The Council have referred back the Electricity and 
Tramways Committees recommendations for extensions of the 
plant at tbe electricity works. 

Birmingham.—Sanction has been received to the borrowing of 
£50,000 for the erection of additional plant at the Summer-lane 
station. 

Bispham.—Last week the Clerk announced that formal sanction 
had been received for the borrowing of £8,155. of which £3,835 was 
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for excess in expenditure on building.Vplant and street lighting, 
£2,780 for additional plant wanted, and £1.540 for prospective- 
expenditure. The Board had deferred the granting of the applica. 
tion for a loan for the extension of electric lighting to Greenlands 
because the consent of the Board of Trade had not yet been obtained, 


Dublin.—The L.G. Board have sanctioned a new loan for cable- 
extensions in the districts of Glasnevin and Upper Drumcondra. 

Arrangements have been completed for à supply to the convent build. 
ings in Glasnevin and to St. Patrick's Training College, Drumcondra. 
and negotiations have also been practically completed for a supply to All 
Hallows College. Application for a loan of £5.800 for the extension of 
the feeder system in various districts will be included in the next appli- 
cation to the L.G. Board. 


Epsom.— An unopposed inquiry was held last week into the Council's: 
application for sanction to a loan of £500 for the laying of an electric: 
main to give a supply of electricity at the water works. 


Fulham (London).—An expenditure of £980 has been authorised 
for the erection of another new sub-station at Brandenburg-road, to 
improve the supply in the Crabtree district. 


Halifax.—The L.G. Board have sanctioned the borrowing of 
£23.180 for extensions of the electricity generating plants and mains. 


Islington (London).—The Finance Committee recommend the- 
Council to approve the estimate of £10,000 for capital expenditure 
on h.t. and Lt. distributing mains. meters. services and transformers. 
for the vear ending March 31. 1914, and to apply to London County 
Council for permission to borrow the amount. 

The Council are also recommended to authorise the laving of a Lt 
distributing main in St. Paul’s-street, at a cost of £115. 


Manchester.— An inquiry was held last week into the application: 
of the Corporation for sanction to borrow £75.000 for extensions of 
the electricity undertaking. 

Mr. P. M. HEaTH, Deputy Town Clerk, said the reason for the appli- 
cation was that the last amount sanctioned by the L.G. Board in 1911 
for similar purposes was exhausted on Dec. 31 last. Of the £75,000 a sum 
of £45,000 was for mains, £15,000 for services, and £15,000 for consumers" 
sub-stations, The object of the expenditure was to meet the demands 
from new consumers. 

Mr. PEncivAL stated that the Ratepavers’ Association had passed & 
resolution that all applications to borrow money would be opposed until 
there was a more ample return on capital outlay and a proper amount of 
depreciation made. 

Mr. S. L. Pearce, chief electrical engineer, said they were asking for 
rather less than the amount allowed by the Board during the past three 
vear. The total units sold for all purposes for the vear ended March 31 
were 104,340,000, an increase of nearly 11,000,000 units over 1911-12. 

Mr. PERCIVAL said his Association objected to the development of the 
department under the present conditions, He understood that the money 
for the sub.stations was required chiefly for large power consumers. in 
which ease those consumers had an unfair advantage over the large body 
of ratepayers, He considered that the department should do one of two 
things: either vive a better security for the working of the department, 
or give them a larger return on the capital outlay. In view of the great 
restrictions they were not getting an adequate return. There might bea 
fire such as the one at Salford. 

Mr. HeatH: We are covered by insurance. . 


Marylebone (London).—The L.C.C. have sanctioned the borrowing: 
of £42,500 for extensions of the generating plant. 

The sanction, however, will not be issued until the Borough Council agree 
to apply the amount to be realised by the sale, or credited by transfer 
to stock, of cable not required in consequence of an alteration 1n the 
position of the switehboard, in reduction of the outstanding balance of 
the amount advanced for the purchase of the cable. 


Southampton.— Mains are to be extended in Bullar-road at a cost 
of £120, and an additional main is to be laid from the Back-of-the- 
Walls sub-station at a cost of £950. 


Wallasey.—The Electricity Committee recommend the Council) 
to apply for sanction to a loan of £65,000 for the electricity under- 
taking. It is proposed to secure a site for a new three-phase genera- 
ting station near the gas works and to employ the Seaview-roa 
station as a transforming and converting sub-station. 


Worthing.—1n order to meet the anticipated increased dean 
for electric current it is proposed to instal an additional Diesel ot 
engine set of 260 kw., at a cost of £4,850. ae 

An extension of the buildings is also recommended, at an estimat i 
cost of £1,900, orfa total of £6,750, for which sanction to bons 
to be sought. During the past winter the maximum load was put Wa 
and it is estimated that the probable maximum next winter ra $ 
540 kw. The present plant is sufficient to meet requirements S r 
provide spare plant in case of a breakdown, but during the win Te 
1914-15 the prospective increase of the demand would leave too nd 
margin of spare plant. The engineer (Mr. G. Porter) strongly d ái 
the Diesel oil engine, and states that during the past year the use 0 *. 


i ith an increase of 
plant enabled the fuel bill to be reduced by £700, with an DEPT 


10-8 per cent. in the number of units sold. Express 
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The Committee also. recommended for acceptance 


«unita of heat, the oil plant was six times more efficient than steam plant, 
„and another valuable feature was the lower cost of attendance, water, 
Jubricating oils, general stores and repairs. When operated to the fullest 
possible extent, the proposed new plant would generate 400,000 units, 
.and produce a revenue of about £5,280 per annum. 
The proposal was adopted by the Council on Tuesday. 
GENERAL. 


Banbridge.—The Board of Trade have intimated that they cannot 
grant the Council's application for a provisional electric lighting order. 


Darwen.—The directors of Spring Vale paper mill are in negotia- 
tion with the Corporation for a supply of electricity for power and 
Jighting. 

Dromore.— The Board of Trade have decided not to grant the 
«Council's application for a provisional electric lighting order. 

Eccles.—On the occasion of the proposed Royal visit to the town. 
present consumers are to be charged one penny per unit for illumina- 
tion, and others at the same rate plus further expenses incident to 
such supply. ea 

Halifax.—The Tramways and Electricity Committee recommend 
that as from April 1 last the charges for the supply of electricity he 


as follows :— 
At 4d. per unit up to 1,200 units per quarter and 2d. per unit for all 


-current in excess of that quantity, excepting in the case of shop premises 

where electricity is the only illuminant used for lighting the interior of 
‘such premises, in which case all electricity used for exterior lighting or 
in connection with illuminated advertising signs will be supplied at 2d. 
per unit. Five per cent. will be allowed off all accounts paid within the 
prescribed time. 

Interconnecting E.H.T. Networks.—In reference to the note which 
&ppeared in our last issue (p. 329) on the proposal to connect up the 
electricity supply systems in Manchester. we are informed that the 
enly proposal under consideration is in reference to coupling up the 
Bury Corporation system with the Lancashire Electric Power Co., 
whose mains are now situated adjacent to those of the Corporation, 
the principle underlving the proposal being that each of the two 
-authorities should be in a position to assist the others by means of 
the spare plant in a serious emergency. At present it is only possible 
for Bury to make arrangements with the Power Co., as none of the 
-Other authorities in the neighbourhood have mains within a reason- 
-able distance of Bury. The principle is, in the opinion of the engi- 
neer and manager at Bury (Mr. S.J. Watson), absolutely sound, and 
‘the future should see considerable developments in this direction. 

Leek.—The salary of the borough electrical engineer (Mr. Carr) 
-has been increased by £25 per year. 

London County Council.—On Tuesday sanction was given to 
Woolwich Council to borrow £550 for an clectric crane at the electri- 
«city works. 

Newport (Mon.)—On Tuesday the Corporation considered the 
report of the Electricity and Tramway Committee on the 36 tenders 
recently received for a 3,000 kw. turbo-generator. condensing plant. 
&c., and ultimately it was decided to place the order with the A. F.G. 
Electric Co. 

The chairman of the Committee (Mr. John Moxon) said that they had 
' nooption but toask the Council to go outside the country for the 3.000 kw. 


set. There were 36 tenderers for the turbo-generator and 28 for the 
‘direct-current generator, The tenders. recommended for acceptance 


meant a saving of £534 on the estimated cost. No English firm came 
anywhere near the price quoted by the German firm, which meant a 
saving of £1,326. lt was unfortunate to have to go out of the country 
but they could not afford to be philanthropists. The matter of the 
Germans being able to supply at a lower cost than that of British manu- 
‘facturers was explained by the existence in Germany of a“ Common Good 
Fund," provided jointly by the manufacturers and the State to recoup 
-any loss à manufacturer may sustain in such a contract, Another point 
was that the English firms had moditied the contract conditions set down 
by the Corporation, and no English firm could carry out the whole of the 
work. If the contract was let to English manufacturers it would mean 
that the Council would have to deal with three firms, and they had some 
"experience in the matter of dividing responsibility in such cases. 
_ The Committee's recommendation was the result of careful considera- 
tion of the report of the borough electrical engineer (Mr. A. Nichols 
Moore) on the tenders received. The tender of the A. E.G. Electric Co. 
Was at à price approximately £1,000 lower than any English tender for a 
-sunilar set, their offer being for a 3,000 kw. turbo-alternator as against 
the most advantageous offer for a 2,500 kw. set. 'Thev also offered very 
much earlier delivery under penalty, and guaranteed a better steam con- 
sumption, Thè Committee took into consideration the fact that the 
whole of the English firms tendering stipulated for B. E. A. M. A. conditions, 
whereas the A.E.G, Electrie Co. were prepared: to accept the Councils 
genera] conditions of contract, subject to certain alterations, [Ít is 
 Teported that the engineer found it impossible to advise his Committee 
lo accep: the B.E. A.M. A. conditions as laid down, not that he is in any 
Way in opposition to the ultimate object in view (viz., the fixing of a 
, Standard set of conditions), but because the conditions as put forward in 
: the present case would have placed the Corporation in a most disadvan- 
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tageous position. 

the tender of the Lancashire Dynamo Co, for a 600 kw. d.c. generator, 
subject to the company accepting the Council's conditions of contract 
with such modifications as the Corporation are willing to agree to. Their 
price was not the lowest, but the company’s offer was considered the most 
advantageous to the Corporation. 

The whole of the recommendations were passed, with one dissentient. 

Salford.—4An agreement is to he entered into with Bradley & 
Lonsdale for a supply of electric current to their premises in Brough- 
ton-lane. subject to their guaranteeing a minimum payment of 20 
per cent. per annum on the outlay for three years. 

Skerries (Ireland).— At a recent meeting of the local Town Tenants’ 
Committee reference was made to the failure of the present system 
of lighting. and Mr. P. J. O'Driscoll advocated the introduction of 
electricity supply for lighting Skerries and Balbriggan. He was 
confident that such a scheme would b»? a success in every respect, 
whether promoted by a private company or by the Balrothery 
District Council. A public meeting will probably be called to deal 


with the matter. 


LIGHTING NOTES. 


Accrington.—It has been decided to instal twenty 200 c.p. Osram 
lamps in the Market Hall. It is computed that an annual saving of 
nearly £49 in the cost of lighting would be effected. 

Asylum Lighting.— Messrs. Anderson & Munro have prepared a 
report on the proposal to adopt electric lighting at the Ladysbridge 
Asvlum, Banff. 

The total number of lamps required was 292, with 17 additional night 
lights. Thev estimated the cost for plant, wiring, &c., at £1,100.. It is 
pointed out that the laundry and other machinery could be driven by the 
plant, and that the light would just cost about. half the present 
charge for gas. The buildings were badly lighted at present, and by the 
new installation thev would have efficient lighting, 

The members of the Bantfshire Lunacy Board. have discussed the 
scheme, and have agreed to obtain complete specitications for the com- 
pletion of the work. 

Dock Warehouse Lighting.— At the last meeting of the Mersey 
Docks and Harbour Board it was decided, on the recommendation of 
the Warehouse Committee, to lav an electrie supply main from the 
north-east corner of the Salthouse Dock to the Albert Dock ware- 
houses, and to overhaul the electric light fittings at those warehouses, 
at a cost of £800. 

Finchley.—The whole of the centre poles in the Great North-road 
has been removed and the lighting equipment transferred to the side 
poles. The Electricity Committee are considering the question of 
arc lighting at Church End. 

Nottingham.-——1n order to improve the lighting of the top of Derby- 
road it has been decided to erect four electric lamps across the middle 


of the open space. 

Workhouse Lighting.— Rugby Guardians have decided to ask the 
electrical engineer of the Urban Council (Mr. Shenton) to state his 
terms for preparing a scheme and estimates of the cost of installing 
electric light at the workhouse premises, There have been com- 
plaints concerning the inferior quality of gas in the infirmary. and it 
had been suggested that Mr. Shenton should submit an outline of a 
scheme of a system of electric lighting to supersede the gas, 

The L.G. Board have written to the Guardians of St. George’s-in- 
the- East with reference to the proposed electric light installation at 
the workhouse and infirmary, and the whole subject has been re- 


ferred to the House Committee. 


TRACTION NOTES. 


RAILWAYS. 


.Isle of Wight Tube Railway.—A scheme is being promulgated for 
the construction of an electric tube railway under the Solent between 
Stokes Bay and Ryde (Isle of Wight), a distance of about 4 miles. 
The total cost, including erection of power station. purchase of 
rolling stock, &c., is put at £750,000. 

TRAMWAYS. 

Aberdeen.—Un Monday the Council adopted the Tramways Com- 
mittee's scheme for the extension of the tramways, &c. 

Parliamentary powers are to be obtained to construct two tramway 
routes, to use the trolley omnibus system on two routes, and to run motor 
omnibuses within and outside the citv. The Committee proposed that 
for the purposes of the tramway undertaking power be asked to borrow 
£50.000, and they also recommended that the Corporation should in any 
vear be empowered to appropriate a sum not exceeding one-third of the 
free surplus revenue of the tramway undertaking for that vear to the 
common good of the citv, or towards the reduction of the city rate, or 
in carrying out city improvements. 

Leeds.—The Tramways Committee have decided to adopt. half- 
penny fares on the Headingley, Chapeltown and Roundhay routes, 


-= — — — 


ƏTU 


NOW READY. 


“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1913 Edition of 
the Big Blue Book is now ready. The published price is 
158.; poet tree, United Kingdom, 15s, 9d. The volume 
brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable, as it has 
been completely and carefully revised, and it contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply availabie) are 
excluded, as unreliable and of little value for Manu- 
facturers' and Dealers’ purposes. The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised | 
and extended, is included in the t913 Big Blue Book, 


making it the most complete work of the kind ever 
publi«ned 


L.C.C. Tramways.—On Thursday last passengers were carried free 
on the new line between Forest Hill and Rushey Green, Catford (a 
distance of 2 miles). with a view to popularising the line. More 
than 5.000 people availed themselves of the privilege. 

Maidstone.— The Council have decided. on the recommendation of 
the Light. Railways Committee. not to introduce halfpenny fares on 
the tramways. 

Special Plczsure Trip Tickets. —(On the suggestion of the Brighton 
tramways engineer and manager (Mr. William Marsh), the Tramways 
Committee recommend the issue of visitors’ tickets, available in 
either direction. for a journey round the Beaconstield- Ditehling cir- 
cular route. and, in addition. to either the Dvke-road terminus or the 
Race Hill or Queen's Park terminus and back, at a combined charge 
of 6d. 

Stoke-on-Trent.-—The Council were recommended by the Estates 
Committee last week to extend the period of the lease of the Potteries 
Electric Traction Co. 

The lease of the tramways connecting the six towns on the main high- 
way from Longton to Tunstall falls in in 1917. and that of the light rail- 
ways between Stoke and Newcastle and in the outlying districts ex- 
pires in 1932. The company desired to extend their lease of the tram- 
wave, and had had negotiations with the Corporation with a view to 
compromise by shortening the period of the lease of the light. railways so 
that there might be a synchronisation of the dates of the purchase. The 
committee recommended the accepianee of the company's proposals on 
condition that the date of the purchase of the tramways and light rail- 
wava be Dee. 31, 1927. that the company pay to the Corporation a wav- 
leave of £2,000 a vear from 1918 to 1927, that the track be doubled and 
exira loops provided on ceriaim seetions of the line, &e. 

The Mayor (Md. F. GEEN). whe moved the recommendations, said that 
in his opinion it would be impossible for the Corporation to work pro-s 
perly, ecomonically and conveniently the main line of tramways without 
the light railways, and that the option of purchase should be exer- 
cisable at one and the same time. 

Ald. H. LEESE opposed the recommendations. He thought it was the 
company who would tind it impossible to work the light railway sections 
when they lost control of the main line. he Corporation would be able 
to work the main line at very little expense. 

Eventually an amendment by Councillor Whittingham, deferring con- 
si leration of the proposals until May, 1915, was carried. | 

Trailer Cars.—As the experiment of employing trailer cars on 
certain of the London County Council's tramways south of the river 
has proved satisfactory so far. the Highways Committee has asked 
the Board of Trade to agree to trailer cars being run on the Merton 
circular route. via Tooting High-street. Balham High-road, Clapham 
Common. Kennington-road, Westminster — Bridge-road, Victoria 
Embankment, Blackfriars-road. London-road and Kennington Park- 
road. To enable this to be done it will be necessary to equip 10 
additional electric cars with couplers. 

- RAIL-LESS, &c. 

Bournemouth.—The Council have decided to postpone considera- 
tion of the proposal to run trolley omnibuses along the Underclitf- 
dri -e between Bournemouth and Boscombe Piers when the drive is 
completed. l 

Brighton.—The Tramways Committee have presented a report or 
their inspection of the trolley omnibus systems in operation at 
Stockport. Lecds and Keighley, and they recommend the Corpora- 
tion to adopt doub!e-decked cars in the Brighton district. and that 
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tenders be invited for the supply of overhead-wire posts and all s 


materials for the Preston-road and New-road route. Compared pa 
with petrol and petrol-electric omnibuses, the Committee are of 

opinion that they will effect a net saving of 2d. per mile by the use- ` 
of trolley-cars. The total eost is estimated at £5.600, viz, £3.00. SE 
for equipment, £2.250 for cars and £150 for shelters. &c. p 

The Commi'tee have also had under consideration a report on the: Th 
subject by Mr. J. B. Hamilton, of Leeds, and Mr. Wm. Marsh, tramways f 
manager, and as a result they advise the Council to adopi through routes 
and to make an arrangement with Hove. Failing agreceicent, arbitration 
should be resoried. to in order to establish a through system for the i 
district. 

London County Council Trolley-Omnibus Scheme.—Owing to the 
action of the House of Commons in instructing the Select Committee 
to consider the L.C.C. (Tramways and Improvements) Bill not to: 
allow overhead traction without the consent of the road authorities, 
the Highwavs Committee recommend the Council to withdraw the [ 
scheme for the present. The clauses relating to the four proposed 
trolley-omnibus routes in London. Ai 


POWER AND HEATING NOTES. E 


Bexley Heath.—Messrs. Gillespie & Beales. the sole wholesale 
selling agents for Tricity cookers, have recently organised a suc- 
cessful demonstration of electric cooking with the Tricity cooker. 

The lectures and demonstrations were given by Mr. F. N. Grogan, of " 
the British Electric Transformer Co.. who interested large audiences. 1 
twice a day during the past week. The incerest and enthusiasm shown 
augurs well for the future of electric cooking in this area and the rapid 
develop vent of a biz cooking load is likely to occur. 

Brighton.—On the advice of the engineer and manager of the. 
electricity undertaking (Mr. J. Christie) the Lighting Committee 
recommend that £250 be allocated out of revenue account for the 
purchase of electric cooking apparatus to be let. on hire, and also that 
Mr. Christie be authorised to purchase six No. 3 Jackson cookers. 
at £12. Is. each. - 

In his report. Mr. Christie pointed out that he was now receiving T 
numerous inquiries from prospective users, which be was unable satis- " 
factorily to deal with unless he had a further stock of apparatus to hire out j 
to them. It would be necessary in the early autumn to make an applica- 
tion to the L.G. Board for sanction to loans for purchasing mains and 
feeders for future extensions to the distribution network, a further stock 
of motors for hire, and also for the improvement of the street lighting on 
the Front and main thoroughfares, and he suggested that a loan of £3,000 
or £3.000 should be included in that application for the purchase oj 
cooking apparatus, 

Electric Cooking.— On Wednesday Liverpool City Council decided, 
on the recommendation of the Electric Lighting Committee, to: 
appoint a lady cook. at a weekly remuneration of two guineas, to- 
take charge of a cooking appparatus at the Exhibition, The com- 
mittee will supply free electricity and provide the cooking appa- 
ratus. in order to show what could be done in the way of cooking by 
electricity, 


Electric Power in Silk Factory.—Negotiations are proceeding: 
between Leek Council and Messrs. Brough, Nicholson & Hall (Ltd.), 
of Leek and London, silk manufacturers. as to electricity supply. 

The tirm have intimated that they will not renew their contract to 
take electricity for power from the Council after the present year. The 
firm have been considering the possibility of generating theirown current,- 
having found the great convenience of electricity in their various depart- 
ments, and as the demand in the town from other works had greatly 
increased, the Council were faced with the question of a considerable ex- 
tension at the works, if Messrs. Brough, Nicholson & Halls present 
demand for power were increased, as it would be verv largely if thei 
new scheme were carried out. A director of the firm. Mr. John Hall, has 
stated that the difticulty in the way of adopting electric power through- 
out their factory was the fact that the firm had their principal depart- 
ments under various roofs in the centre of the town, and a dyeing estab- 
lishment at Bridge End. It was proposed to erect the generating station - 


ai the latter point, and to convey the current te the town works. The firm 


PaSEO Ras ee 


propose to provide for a demand equal to 800 H.P., and on that scale he 
was assured current could be provided to cost no more than Q-53d. per 
unit, at which rate he believed his firm would be able to effect a saving of 
hundreds of pounds per annum. 
Electricity in Mining.—At the recent meeting of the Lahat Mines. 
(Ltd.) it was stated that the manager was preparing a scheme for 
installing an electrical plant on the mine of sufficient power to work 
the pumps now on the ground, as well as the further punping plant 
required and also the winches and tailings elevator. It is antici- 
pated that there will be a saving of over £4,000 a year on fuel. The 
scheme would receive careful attention from the directors and 
tenders would be invited for the work at the earlicst possible moment. 
At the recent generel meeting of the shareholders of Rezende | 
Mines (Ltd.) it was announced that during the past year there had 
been an addition of an auxiliary hydro-electric plant of 250 B.T- 
which had been erected on the Odzani River below the main station. - 
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and which was worked by the tail water from the same. They had 
now 1,200 n. P. of hydro-electric plant on the Odzani River. Amongst 
the assets taken over from the Penhalonga mines was a half interest 
in the Umtali Waterfall. from which they derived something like 
150 H.P., and they therefore owned the whole of that water right 


instead of a half as formerly. 
The Remedy for the Smoke Nuisance.—At Blackburn Polic Court 
last week Messrs. Kershaw & Co., dyers, were summoned for a black 


smoke nuisance, at the loca! Court on May 30. 
For the defence it was stated that the firm had spent over £1,500 to 
cure the defect, and they were now installing 15 scparate electric motors 


in order to reduce the work of the boiler. f | 
For the Corporation, Dr. Greenwood said he regarded the adoption of 


electric driving a: a step in the right direction, and he had no doubt it 
would tend to a reduction of smoke. The case was therefore adjourned. 


TELEGRAPH AND TELEPHONE NOTES. 


Automatic Telephony.—Arrangements are being made by the 
l'ostmaster- General for the equipment of an automatic exchange at 
Newport (Mon). The wires to be transferred from the Dock-street 
and Maindee exchanges to the post office number 1.100 and 200 
respectively. The post. office. which is now the exchange for some 
1.200 subscribers, will in future be the centre for the whole of the 
2.500 subscribers at present connected. and provision will be made for 


5.000. 
Radio-Telegraph Notes.—It is stated that a tramcar conductor 
named Dyson, of Hull, has constructed a radio apparatus which has 


a working area of 800 miles, and for the use of which he has ob- 
tained a licence from the Post Office for experimental purposes. 
Dyson is stated. also to have designed a kite to take photographs 
from an altitude of 800 ft. 

Considerahle extensions of the installation of radio apparatus on 
board warships of the destroyer chass has recently been decided upon. 
It is anticipated that the extension of radiotelegraphy to submarine 
craft of the C class is only a matter of time. 

The Canadian Navy Department have decided to erect and equip 
radio stations at Toronto. Kingston and on Lake Erie. 


IT UTI UU LN 
EMPIRE NOTES. 
HAUTE HATH 
Australasia.—The “ Australian Mining Standard” says the Gis- 


borne (N.Z.) municipal tramway was opened in April. The Edison 
vstem is being used. and the system is working well 


— 


IM 


UHI 


— 


storage battery s 


and smoothly. 
Sydney Council are now supplying electricity in Redfern, and it is 


stated that Sydney Council are prepared to give a supply to practically 
an unlimited extent anywhere within the municipality, at charges con- 
siderably lower than those which were in force when Redfern Council 
was supplying, Redfem Council's. electric supply undertaking was 
recently transferred to Sydney Council. 

Operations have begun in connection with the electrification of the 


Melbourne suburban railways,  Astart has been made on the new branch 


line from the Maribyrnon; river, near Footscray, to the site of the power 
house at Yarraville. -This line, which is to be used to convey materia] 
and plant and coal for the power house, will be completed about the 
middle of July. 

Canada.—A member of the Canadian Chamber of Commerce in 
London, writing from Canada, points out the importance to British 
manufacturers of adopting methods to get their share of the $750,000 
worth of American manufactures that come into Canada every 
business day of the vear., 

He says the United States have over 100 paid consular agents who make 
weekly reports, and he contrasts this with the one or two British Board 
of Trade representatives in Canada and the methods used by the Board of 
Frade in Canada in appointing local men es correspondents in the chief 
ees, Results will not be brought about by treating this work as a side 
bane to the main business of the individuals making the report. He 
also lays stress upon the necessity of maintaining depots in Canada where 
stocks may be kept. l | 


"-— 


FOREIGN NOTES. 
' says the Nogoya 


Argentina.—The ** Review of the River Plate " 
(Fntre Rios) electric light station wae recently inaugurated. 

The electric light station at Reconquista (Santa Fe) will be inaugurated 
at the end of June. . 

Santa Fe Council are considering a proposal of Messrs. Parcus & Co. 
for renting their electric light station. 

fhe Intemational Light & Power Com pany (incorporated in Canada) 
ha. been formed for buying end holding the securities of companies 
Ong gas, electric light, power, tramway and other undertakings in 
Souta America or elsewhere, Amongst the plants owned by the com- 


pany is that of Paraná (Entre Rios) and Messrs. J. G. White & Co. will 


act as managers of the properties. 
Austria-Hungary.—Sarajevo (Bosnia-Herzegovina) Town Council ‘ 
have decided to obtain plans aud estimates from an Austrian firm of | 
engineers for the erection and equipment of water-driven electrical 
plant on the river Zeljeznica, near Tirnovo, for supplying power to 
the Sarajevo tramways This scheme, which is an alternative to the - 
one recently reported.to be under the councils consideration, is . 
expected to save £2.500 per annum. Tenders will be invited, but a 
preference will be given to the firm who are preparing the plans and 


D 


estimates. | 

Chili.—A Belgian Consular report states that imports of parts of 
machinery into Chili in 1911 were valued at 4.836.643 piastres (about 
£362.748) and were received from the United Kingdom, Germany and 
the United States, the British share being trebled during the year. 

Mining machinery rose from 2,120,291 piastres (£159,022) in 1910 to 
3,983,221 (£298,741) in 1911. The quantities from Germany, the United 
Kinedom, Italy and France increased, and the United States share 
decreased, i 

The Belgian Legation at Santiago reports that the Chilian Government 
invites plans and estimates until Nov. 15 next for shops for the mainten- 
ance and repair of material for the State Railways. Two prizes, £4,000 - 
and £2,000, will be awarded. A loan of £5,300.000 v ill be raised in order 
to provide funds for putting the railway system of Chili in good condition, 
for the purchase of material and the construction of new lines. The 
electrification of certain lines is contemplated. 

China.—The Western Electric Co. (U.S.A ) has secured a contract 
with the Changsha (Shanghai) authorities for the installation of a 
thousand line. modern central battery telephone exchange. The 
work will be begun in November next. 

Italy.—'The “ Financial Times " states that since the transfer of- 
the undertaking of the Italian Southern Railways Co. to the State, 
the company has devoted attention to rendering financial assistance 
to electrical works in Italy. The principal cases in which this policy 
has been applied are those of the Cellina, the A. E. G.-'Thomson- 
Houston, the Conti and the Ligura-Toscana Companies. the Electrio 
Company for East Sicily. the Maira Co. and the Adriatic Electricity 
Co. The Southern Railway Co.'s net protits from dividends and 
interest amounted to £79.000 in 1912. and a dividend of £1. 3s. 2d. 


per £20 share has been declared for 1912. compared with £1. 4s. in. 


191]. 
A Commission met on Mav 13 at Rome to examine a Bill introduced ° 


by the Italian Minister of Public Works for the development of the water 
forces in Calabria and Sardinia. The work is to be entrusted to private 
enterprize, and concessions will be given for 30 years, which may be pro- 
longed for a further 30 vears, The Societa Anonima Imprese idrauliche 
della Sardegna propose to construct a basin along the bed of the Tirso river 
in Sardinia for the storage of water for irrigation and the supply of motive - 
power. By means of a dam 177 ft. in height, a lake holding 11,650 - 
million cubic ft. of water and 37 miles in circumference would be formed. 
Itisestimated that 10,000 n.p. willbe obtained, The cost of the hydraulic 
works will amount to about £1.000.000. A Commission of Government 
Engineers which visited Calabria prepared various plans for opening up - 
the Sila district. The chief source of water will be the Neto and its 
tributaries the Arvo and Ampollino. The project is to bar the course of 
the Arvo by a dam 132 ft. high, the Ampollino by a dam 96 ft. high, 
and the Neto by one 205 ft. high. These would form reservoirs holding 
respectively 5,542, 2.153 and 595 million cubic ft. of water. [t is calcu- 
lated that these works will produce about 170,000 n.r. and will cost about. 
£2,500,000, and that the power will be sufficient to supply the needs of 
Puglia, Calabria and Basilicata for traction, lighting, &c. l 

Roumania.—A consular report states that the use of electric light . 
in the Galatz district has steadily increased, 

Servia.—H M. Minister at The Hague reports that Netherlands 
traders are about to make special efforts to open up trade in the 
Balkan countries. The Servian Consul-General at Amsterdam 
recently mentioned that there are openings in Servia in connection 
with electric power stations, mining engineering. &c. j 

Shanghai.—The Municipal Council have authorised the Shanghai 


Electric Construction Co. to equip the Fokien road route on the 


trolley omnibus system. 


MISCELLANEOUS NOTES. 


British Electrical and Allied Manufacturers’ Association.—The . 
following firms have been elected members of the association : The 
Wilson- Wolf Engineering Co. and Tilghman's Patent Sand Blast Co, 

The Maschinenfabrik Augsburg-Numberg A.-G. has been elected an 


Associate. 
Exhibitions.—An exhibition is to be held at Bristol from May to. 


October. 1914. Particulars may be obtained from the Bristol 


International! Exhibition (Ltd.). Centre-chambers. St. August ine'g- 


parade, Bristol ; or Mr. J. Bellham, 274-277, Bank-chamber High 


Holborn, London, W.C. 
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r An international oil industries exhibition will be held at Earl's 
*Court, London. from March 24 to April 4 next. 

A proposal to hold an international exhibition in Manchester from May 
to October, 1914, has been approved by a meeting of Manchester business 
men, who decided to take steps to carrv the scheme into effect on the lines 
of the Roval Jubilee Exhibition of 1887. 

At the Bristol international exhibition from Mav to October, 1914, 
there will be groups for engineering, mining and metallurgy, &c. ‘The 
offices of the exhibition are at Centre-chambers, St. Augustine’s, Bristol, 
and 274-277. Bank-chambers, Hivh Holborn. London, W.C. 

Applications for space at the international rubber congress and 
‘exhibition to be held at Batavia (Java) from Sept. 8 to Oct. 10, 1914, 
NEN be sent to the Secretary-General at Welkraden, Java, by Nov. 1, 
" l » 

Particulars relating to the third international Congress of refrigeration, 
to be held at Chicago from Sept. 17 to 24 next, can be obtained from 
Mr. J. F. Nickerson. 431. South Dearborn-street, Chicago. 


Kinematograph Exhibition Awards.— At the International Kinema- 
'tograph Exhibition and Conference held in London, 1913. the 
committee and judges awarded the Electrical Engineering & 


‘Hill 


NTT 


‘Static Transformers. 

HaMMERSMITH (London) Borough Council invite tenders for 
the supply of air-cooled Static Transformers. — Specifications, 
forms of tender. &c.. from the engineer and manager (Mr. G. 
Gilbert Bell), 85. Fulham Palace.road. W.. and tenders. ad- 
dressed to the town clerk (Mr. Leslie Gordon). Town Hall. 
Hammersmith, W.. by 4 p.m. Wednesday, June 18. 
advertisement. 


‘Cable. 


The Council of the Metropolitan. Borough of SOUTHWARK 
invite tenders for the supply during the next 12 months of Cable 
in standard lengths, to be delivered as and when required. 
Further particulars and form of tender may be obtained from 
the electrical engineer. Mr. D. M. Kinghorn, and tenders must 
be delivered at the Town Hall. Walworth-road. S. E.. by noon 
Wednesday, June 11. See also an advertisement. 


"Telegraph and Telephone Material. 

Tenders are invited by the Commonwealth of Australia for 
the supply and delivery of Telegraph and Telephone Material 
at various towns in the Commonwealth States. Tender forms, 
specifications, &c.. from the Commonwealth Offices, 72, Victoria- 
street, London, S.W. 
and the dates for receipt of tenders are given in an alvertisement. 

‘Condensing Plant. 

* PEMBROKE (Co. Dublin) Urban Council invite tenders for the 
supply and erection of Condensing Plant at their electricity 
works. Specification end form of tender from the Town Hall, 
Balls-bridge. 2nd tenders addressed to the Clerk to the Council. 
Mr. J. €. Manly, must be in bhy noon Saturday, June 14. 

‘School Lighting. 

LoxNpow County Council require tenders by 11 a.m. June 25 
for electric lighting (about 190 points) at Randall-place ele- 
mentary school. Greenwich. Specifications, &c.. from the 
Chief Engineer. Spring-gardens. N.W. 

Electric Crane. 
Loxpon County Council require tenders by 11 a.m. June 24 


Nee an 


for 50-ton Overhead Travelling Crane for Greenwich generating 


station. 
S.W. 
‘Coal for Power Station. 


Specifications, &c., from the Clerk, Spring-gardens, 


LoNpowN County Council require tenders by 1] a.m. June 10 
for 12 months supply of Steam Coal (about 160.000 tons) to 
their tramway power station, East Greenwich. Forms of 


tender from the Clerk, Spring-gardens, S.W. 
` Tramear Trucks and Wheel Centres. 


MANCHESTER Tramways Committee require tenders by 10 a.m. 
June 17 for supply of Tramcar Trucks and Wheel Centres. 
Specifications from Mr. J. M. McElroy, 55. Piccadilly, Man- 


chester. 
(Electrical and General Stores. - 


CLACTON Council require tenders by noon June 11 for 12 
months supply of Service Fittings, Joint Box Compound. 
Forms of 


.. Bitumen, Oils, &c., for the electricity department. 
lender from the Clerk. 


ae 


The places where goods are to be delivered 


Equipment Co. (which specialises in all kinds of electrical apparatus 
for cinema work) a diploma of honour for its exhibit. 

The Westminster Engineering Co. have also been awarded a 
diploma of honour for their projection and photographic are lamps 


exhibited at the recent International Kinematograph Exhibition at 
Olympia. 


Swedish Chamber of Commerce “ Year Book," 1912.—We have 
received a copy of the 1912 edition of the " Year Book " of the 
Swedish Chamber of Commerce in London. 

It consists of about 270 pages, and contains a list of the members, 
trade reports, charts showing fluctuations of prices of Swedish products, 
and quantities of various metals produced in Sweden in 1910, 1911 and 
1912. particulars of imports and exports of iron and stecl, an article by 
Mr. Sven Lübeck on “ Swedish Traftic Questions," a map of the Swedish 
railway and canal systems, information (with plans) regarding some of 
the more important ports on the east coast of Great Britain, and various 
statistics of trade between Sweden and the United Kingdom, the whole 
forming a useful book of reference. The address of the Chamber is 5, 
Lloyd z-avenuc, London, E.C. 


INUIT UTTER 


TENDERS INVITED. 


VITUS LITE ATLETI ETUR NT 


MIENIA 


Infirmary Lighting. 

PonTsMOUTH Guardians want tenders by 11 a.m. June 11 for 
Complete Electrical Installation of workhouse  infirmary 
extensions, and the Boiler House. Specifications from the 
Guardians’ Offices, St. Michael's-road, Portsmouth. 

SorTHAMPTON Guardians want tenders by 10 a.m. June 19 
for the Electric Lighting of the Old Pavilions at the Infirmary, 
Shirley Warren. Specification, &c., from the Clerk. St. Mary- 
street, Southampton. 

Turbo-alternator, &c. 

RAWTENSTALL Corporation want tenders by noon June 10 
for Supply and Erection of 1.500 kw. "'urbo-alternator. with 
Condenser. Specification from Borough Electrical Engineer. 

Cooling Tower, Water Softening Plant and Piping. 

SWINDON Corporation require tenders by noon June 23 for 
Cooling Tower. Water Softening Plant and 170 yds. 15 1n.. C4. 
Piping for the electricity department. — Specifications. &e., from 
the Borough Electrical Engineer. 

Transformers. 

ATHERTON Urban Council require tenders by June 10 for 
suppply of two 150kw. Single-phase Transformers. Par- 
ticulars from the Resident Engineer, Electricity Department, 
Atherton, 

Rotary Converters, Transformers, Switchgear, &c. . 

West HARTLEPOOL Corporation want tenders by mid-day 
June 14 for two 300 kw. Rotary Converters, with Transformer 
Switehgear and Connections, Traction Feeder. and. B.O.T. 
Panels and Negative Boosters and Panels. &c. Specification. 
&c.. from the Borough Electrical Engineer. 


Telegraph and Telephone Material. . 
The Postmaster-General's Department, PERTH (W.A.), di 
tenders by 3 p.m. July 30 for Steel Towers and Ironwork, an 
by 3 p.m. Aug. 6 for Insulators, Telegraph and Telephone 
Material and Iron Poles (W.A. schedules 258, 261 and 264). 
The Deputy Postmaster-General, PERTH (Western Aute 
invites tenders until 3 p.m. July 23 for Switchboards an 
Parts, by 3 p.m. July 16 for Telegraph and T 
Material (rchedules 260, 267 and 273); and until 3 p.m. July 
30 for Switchboard Cable (schedule 275). -— 
The Deputy Postmaster-General, MELBOURNE (Y ictoria), 
will receive tenders until 3 p.m. June 24 for supply of Telephone 
Parts (schedule 867), Telephones (schedule 8641). h.d. e 
Wire (schedules 854 and 855); until 3 p.m. July ] for p e 
Boxes (schedule 876) and Switchboard Parts (schedule dot 
until 3 p.m. July 8 for Measuring Instruments (schedule 870) ant 
until 3 p.m. July 15 for Switchboard Parts (schedule 878). i 
Specifications from the High Commissioner, 72, Victon 
street, London, S.W. 
Electric Lift. "- ditor's 
The Chairman of the Tender Board, Provincial Aud! i 
Office, Carerown (South Africa) will receive tenders un 
June 25 for the supply and Erection of an Electric aes 
Lift at the Alexandra Hospital, Maitland (Cape Provm (lié 
Specifications from the Secretary, P.W.D., Pretoria or 
District Engineer, P.W.D., Capetown. 
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5 amperes £2, (d) 10 amperes £2. 5s., (e) 25 amperes £2. 10x., (/) 50 amperes: 

2. 14s., (gy) 100 amperes £3. 35. ; Electrical Apparatus Co., (a) 18s., (b) 
18%., (c) £1. 3s., (d) £1. 7s.. (e) £1. 13s., (f) £2, (g) £3; British Thomson- 
Houston Co. (b) £1. 12s. 6d., (c) £1. 16s., (d) £2. Os. 6d., (e) £2. 5s., (f) 
£2. 8s. d.. (y) £2. 16s., 75 amperes £2. 16s. 9d. ; slot meters: Venner & 
Co., up to 5 amperes, Id. slot £2. 10s., Is. slot, £2. 585. ; British Insulated 
and Helsby Cables, up to 2 amperes Id. slot, £1. 10s., Ig. slot, £2. 


MARYLEBONE (LONDON).—The following tenders have been 
accepted by the Council for supplies to the electricity department :— 

Rownson, Drew & Clydesdale, J. Tillver, J. Gibb & Co., N. G. Little & 
Co., Cooper & Roberts, Extler Bros., General Electric Co., Wolverham p- 
ton Metal Co., G. Hateh (Ltd.). Prvke & Palmer. and Phosphor- Bronze 
Co., tools and ironmonvery ; Pirelli Limited and Armorduct Mfg. Co., 
flexible cords; Le Carbone (Ltd.), carbon brushes; Dussek Co., box 
compound; North British Rubber Co, rubber insulation; Siemens 
Bros. & Co.. Para strip. black tape and tireproof tape : J. North Hardy & 
Co., white Silesian tape; J. G. Ingram & Son, rubber mats and man- 


Pumping and Electric Lighting Plant, &c. 
The Ecyrtian PvBLIC Works MINISTRY require tenders by 


noon July 1 for (4) Diesel Plant (15 units, each consisting of an 
engine direct-coupled to à pump) and an Electrical Installation for 
auxiliary power and light for the pumping station (motive power 
to be crude oil engines), Travelling Cranes and Weighbridge, 
and (B) Steam Plant (12 units, each consisting of engine and 
pump) or (alternatively) five unite, each consisting of an engine 
coupled to two pumps, and two units, each consisting of an engine 
coupled to a pump, Water-tube Boilers, Coal and Ash-handling 
Plant, Economisers and Steel Chimneys. Conditions of tender, 
&c., from Sir A. Webb, Queen Anne's-chambers, Westminster. 
Concession for Construction of Electric Tramway. 

Tenders will be opened on June 16, at the Public Works 
Department, MADRID, for a concession for the Construction of 
an Electric Tramway from Reus to Tarragona. Local repre- 
sentation is necessary. The “ Madrid Gazette," containing 
particulars, may be seen at the Board of Trade, 73, Basinghall- 
street, London, E.C. l 


Electric Tramway and Power Supply Concession. 
The Kokap and ANpDIZzHAND (Turkestan) Municipal Eco- 


nomic Committee invite offers for a Concession for the con- 
struction of Electric Tramways. Tenders by July 14. 


QUIATOTAM 
= TENDERS RECEIVED AND ACCEPTED. 


hole rings 
The tender of Herbert Morris (Ltd.) has also been accepted at £400 for 


the provision of four 10-ton travelling cranes at. Aybrook-street sub- 
station. 

BERMONDSEY (LONDON).—The Council have received the following 
tenders for annual supplies of time switches. Tests of hand and 
electrically-wound time switches are to be carried out. and the most 
suitable tvpe will be accepted. 

Reason Mfg. Co. (accepted), electrically wound, £3; hand wound (1£ 
davs), £2. 58, ; Adnil Electric Co., £1. 173. ; Bat Meter Co., hand wound, 
£2. 19s. ; elec. wound, £3. 65. ; G. Braulik, £2. 6s. 6d. up to 1 ampere 


240 volts; up to 3 amperes 240 volts, £2. 11s. 3d. ; Chamberlain & 
Hookham, £3; pendulum type, £2. 55. ; Ferranti Limited, 250 volts, 
£3; over 250 volts, £3. 153. ; W. Geipel & Co.. £2. 35. 6d. and £2. 8s. ; 


Landis & Gyr, £1. 195. ; Siemens Bros, Dynamo Works, £2. 5s, ; Veritvs 
Limited, 2! amperes 240 volts £3. 5s. 9d.. 5 amperes £3. 9s. 4d.. 10 am- 
peres £3. lls. 10d., 25 amperes £4. 0s. 6d., 50 amperes £5. 6s. 4d., and 
100 amperes £6. 11s. 4d. ; 5 amperes 480 volts £3. 13s. 1d., 25 amperes 


ULT 


Loxpoxn Cousty Councir.—The following tenders have been 


received :— 


1,400 tons slot rails and conductor tees—- 
Frodingham Iron and Steel Co. (accepted). aikee £12,812 10 0 | £4. 7s. 6d.. 50 amperes £5, 15s. 9d., 75 amperes £6. 11s. 4d., 100 am peres 
John Batt & e E E DU PIU VM Vea iau 15.711 > 0 | £7. 6s. 10d., 200 amperes £10. 98. 6d., 300 amperes £11. 14s. 4d. 
Walter Scott (Ltd.) ..................... Me EO CHRIS: 16,566 0 SaLFORD.— The Council have accepted the offer of the Eccles 


Corporation to supply current for the Tramways in Eccles for five 
years at ]:125d. per unit for a minimum consumption of 675,000 units. 
per annum, and for all units consumed above that quantity at 0-75d. 
per unit. <A coal clause is to be inserted in the agreement. 

The Council have also accepted the following tenders :— 

Bertram Thomas, copper strip for maim lighting and power switch- 
board, £302; British Thomson-Houston Co., switchgear required for: 
bulk supply meter house of Lancashire. Electric Power Co., £1,352; 
Bell Bros., annual supply of natural black oil, Is. 1d. per gallon. 

Borrox.—The following tenders in connection with the new elec- 
tricity works have been accepted :— 

26.391 15 0 27,339 15 0 British Insulated & Helsby Cables, for cables: Doulton & Co., for 
butt-jointed cable conduits; T. Wragg & Sons. for pigot and socket. 


The chief engineer's estimate was £15,875. 


For 3,195 tons track rails and fastenings— 
High silicon steel. 


Carbon steel. (Sandberg process. ) 

Bolckow, Vaughan & Co. (accepted) ...... £24,321 15 0 £25,071 15 0 
A. W. Nye (for Soc. Anon. d'Ougree- 
Marihave, Belgium) (no. fish bolts 


quoted. for) «eerie eerte een 
John Batt & Co. (rails manufactured in 


England and,or Germany and/or 
Belgium) ~ «sstusetasia en D Ke tO dss 24.470 0 0 25,599 0 0 
24,512 10 O 26,012 10 0 


Walter Scott (Ltd.) ....c.cccceceeeseceeeeees 
Andrew Brown & (Co. (for Soc. Anon. 


19,930 0 0 — 


des Acieries d'Angleur, Belgium) ... 
Barrow Hamatite Steel Co. ............... 26.526 10 0 — 
Cammell, Laird & Co. .LLLseseeeceee ( Fishplates only quoted for) jointed conduits; John Dickinson & Co., asphalting. The tender of 
The chief engineer's estimates were £27,875 for carbon steel and £29,375 | T hos. Moscrop & Co., for crank chamber oil, has also been accepted. 
for high silicon steel. l KINGSTON-ON-THAMES. —The tenders of White & Co. (at £13. 18s.), 
For 2,069 tons special track rails, renewable guards and fastenings— of V. G. Middleton & Co. (£8. 12s.) and the Universal Electrical Mfg. 
High silicon steel. | Co. (£14. 6s.) have been accepted by the Council for the supply of 


( ds steel. (Sand berg process.) | main and distribution fuseboards. 
£17,014 *0 0 £17,476 10 0 LivERPOOL. — The Council have accepted the tender of the National 


Bolekow, Vaughan & Co. (accepted) ...... 
Barrow Hematite Steel Co. (No bolts ‘ ap j 
Quoted [UE] as odes eeeesqoriscss 1744] 5 0 "S Steam Car Co.. for motor chassis for the tramways department, and' 
that of Pope's Electric Lamp Co., for annual supply of 40-watt and’ 


John Batt & Co. (rails manufactured in 
England, and or Germany and,or 60-watt metall-filament lamps. 
Newport (Mos.)-—The Council have accepted the tender of the- 


" hnc" 18,504 0 0 19,197 0 0 

‘alter Scott (Ltd.) "n 19,481 0 8 20,406 0 8 A.E.G. Elect ic Co. f 000 kw } 

Tus sup Ue n NC eae "E | .G. Electric Co. for a 3.000 kw. turbo-generator and condenser. 
ief engineer's estimates £22,794. 3s. 3d. for rails of carbon steel, and at £7,120, and that of the Lancashire Dynamo & Motor Co. for a 


£23,256. 13s. 3d. for rails of high silicon steel. i p 
London County Council have also received six tenders for wiring | 600 kw. d.c. generator. at £935. 

Geffrye's almshouses (Shoreditch), now being adapted for museum SoUTHAMPTON.—Five tenders were received bv the Council for 

purposes, and the lowest (that of W. C. Tackley & Co.), at £113 is recom- | wiring the Regent's Park School, and the lowest (that of I. Groves & 

mended for acceptance. The amount of the highest tender was £225. | Co, at £121) has been accepted. The amount of the highest tender 

was £265. 


Chief engineer's estimate £125. 
London County Council have also accepted the following tenders :— : 
Holt & Willetts, overhead travelling crane, £285. BED DER rode — He Comore nouduve acc pied tne Tende reor 
Crewdson, Hardy & Co., for the supply of w.i. pipes, and of Cochrane. 


A.B.C. Coupler Co., coupler heads for tramcars, £190. 10s. 
se Mechanical Brake Co., 30 car sets of unbreakable grid rheostats | & Co., for c.i. pipes. 
: 98. a set, less 2j per cent. EccLES.—The Council have accepted the tender of Thos, Beeley & | 
Quo Tho Council received the following tenders for the supply ; Son, for the supply and erection of a Lancashire boiler. i 
of cable for the new feeder to Leigh-road :— BErraAsT.—The Corporation have accepted the tender of the British 


re TA etr ware l pde E p ind £1,900 | Electric Plant Co. for a circulating pump. 
Western Electric Co.......... L8). — Equipment Co. c2 ox . 1,934 | Sypney (N.S.W.)—The City Council recently decided to place. 
British Insulated and Helsby Callender’s Cable Co. ...... 1,982 the following orders :— 
CONDIER ested sacral ph sos 1,827 General Electric Co. ......... 2,040 : Ferranti Ltd., 25 current transformers, £l. 10s. each; Australian 
Siemens Broe, & Co. ......... 1,827 Pirelli (Ltd.) ................... 2.088 ; General Electric Co., 48 15,000 volt link switch insulators. estimated 
W. T. Henley's Telegraph Union Cable Co................ 2.168 cost £28, 24 7,000 volt ditto £3, 12 oil switch insulators £3, 12 bus bar 
Works Co. ............,..... 1,860 — General Cable Mfg. Co....... 2.170 ditto, 5s., 24 transformer ditto £3. 24 guide ditto £2 (estimated cost) ; 
W. T. Glover & Co. ......... 1,860 Connolly Bros. ..............* 2,350 Australian General Electric Co., 40 10,000 volt oil switches, £8 each 
(estimated cost); and (under existing contracts) British Insulated & 


The following tenders have been acce ted for annual supplies of meters : ( 
Ordinary : Venner & Co. (a) 13 am peres £1. 13s., (b) 3 amperes £1. 168., (c) Helsby Cables 313 miles bare copper wire, £7,748. 188. 2d. (subject to. 
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"fluctuation of price of copper): Noyes Bros., 500 vds. 10,000 volt paper- 
‘insulated cable, £2,020. 16s. 8d. ; (subject to fluctuation of prices of 
metals) ; Lawrence & Hanson, lamp fittings and shades £220 ; Australian 
Metal Co.. 5.000 50 c.p. metal filament lamps, £416. 13s. 4d.. 25.000 
‘insulators £1,115. 5s. 5d., 75 contact and suspension gears £160, 6s. 3d. 


The purchase of spare parts for Excello lamps from the Union Excello 
Co. at £96 (estimated cost) has also been authorised. 


South American Street Lighting Contraet.— Siemens Brothers 
Dynamo Works have secured an important contract for the supply of 


* Wotan” pure drawn tungsten wire lamps for a large town in 
- South America. 


The lamps have just been despatehed from the Shaeklewell-]ane 
stores of the Company, and are mainly intended for street lighting. The 
total number of lamps for the consignment is 36,100 and the total candle- 
power amounts to 2,117,000. The highest candle-power lamp employed 
will be 400 and the lowest 16. These lamps are for a cireuit voltage of 
200. “Wotan” lamps were decided upon after making exhaustive 
tests, and the company's success in obtaining the contract atfords another 
proof of the all-round efficiency and reliability of “© Wotan " lamps. 

- Commonwealth Contracts.—' The following contracts have been 

‘placed by the Australian Government Departments :— 
Postmaster-Generals Department, Perth, — James & Co.. 5.000. zines 


ls. 3d. each ; General Electric Engineering Co., 1,500 dry cells; 2s. 103d. 
: each. 


Postmaster-Generals Department, Adclaide,—Western Electric Co. 
calculagraph for telephone service, £14; J. Bartram & Son, 100 c.b. 
telephones, £2. 8x. each, 100 ditto £3. 75. each, 24 ditto (magneto) £2. 12s. 6d. 
‘each, one switchboard £40. 15s., one ditto £18. 3s.: British Insulated & 

Helsby Cables, 6 relays, £4. 2s. öd. each: India Rubber, Gutta Percha 
-and Telegraph Works Co., 600 brass suspenders for cells, Is. 82d. each ; 
Lawrence & Hanson, 600 coppers for cells, 8d. each, 400 insulators 51d. 
each; T. Zwicker & Co., 17.100 insulators 624d. each, 3.000 ditto 67i. 
‘each: W. G. Watson & Co., 22.200 insulators 678d. cach. 
Postmaster-General3 Department, Melbourne. - A. J. Sage & Co., 6.000 
«dry cells, £650 ; British General Electric Co., testing officers desk, £395. 
Victorian Railways Department.—G. Weymouth Ppy., electric engine 
-and controller for lift at public offices, £480. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLIs & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the jormer is given in brackets after the title. 


1912 SPECIFICATIONS. 
:2.957 Stuart. Electric railway systems. 
7.552 Hare. Electric lamp-holders. (30 9 12) 
8,070 SteMENS-SCHUCKERTWERKE Ges. Regulation of the frequency produced by 
polyphase induction -e-nerators. (3 4 11.) 

Relates particularly to e»nerators of current to b? supplied to polyphase induction 
motors. especially those intended for heavy intarmittent loads. the frequency being 
regulated to control the speed (v. patent specification 28,081 of 1910). The esnerator 
is self-excited, and th» load current circuits of the stator and rotor are connected in 
series to the mains. According to th» present invention, a transformer is employed, 
either alone or in association with a choking coil, the saturation of which is such that 
as the frequency of the generator is reduced by alt:ring the ratio of the Stator and 
rotor voltages the effective magnetic characteristic simultaneously drops, so that 
stable working voltag?s are produc:d approximately proportional to the frequency. 

10,657 Guattigrott:. Method of and apparatus for mouline silicon and silicon alloys 
and the application of the products as electric resistanc»s and heaters. 

10,701 Posscro. Means for establishing electrical communication between ships and 
other vessels and the shore. 

10,959 J. Stone & Co. & Myers. Electric incandesc?nt lamps and lamp-holders. 

11,051 Perr. Electric switches. 

11,079 STROHMENGER. Electric arc welding. (Addition to 1,274/12.) 

‘11.261 Baron (HEIMANN). Graded service automatic telephone system. 

11,279 APrHORPE & CAMBRIDGE SCIENTIFIC INstRumMBNT Co. Electrical measuring 
apparatus of the moving coil typs. 

11,537 THompson. (Ateliers de Constructions Electriques de Charleroi.) 
control for electrically-operated apparatus. 

11,842 Ges. Fur MASCHINEN- UND METALL-INDUSTRIB. 

l multiple arc lamps, (19 5/11.) 
12,444 ZAHARIA & RoTHLANDER. Arrangement of recziving stations for wireless tele- 
aphy. 

Acca dine to this invention the telephone is arranged directly in a detector circuit 
which has a unipolar connection with th» primary circuit for the purpose of obtaining 
an increased tension in the detector circuit in a similar manner to that in a radiation 
«coil. Thes primary coil may be more or less short-circuited, whereby disturbing 
‘oscillations are short-circuited whilst oscillations in resonanc? are transmitted to the 
radiation coil of the telephone. 

14,390 SeFToN-Jones. (Ges. für Drahtlose Telegraphic.) M2thod of and apparatus for 
the production of alternating currents of high frequency. . 

Claims th? production of high-frequency alternating current by the use of static 
frequency transformers, the alternating current primarily supplied to the frequency 
transformer being generated by an alternator having a frequency of at least 5,000. 


14,560 Homes & KEMP-WeLcH. Means for obtaining two separate and opposite drives 
from a sinel2 electric motor. 


14.750 WANKMULLER. Holders for electric incandesc2nt lamps. 

15,342 B.T.-H. Co. (G.E. Co., U.S) Leading-in conductors for sealing into electrical 
apparatus. . i 

‘16,151 TELEPHON APPARAT FABRIK E. ZwtETUSCH & Co. Gss. 
for automatic tèlephone systems and the like. 

117,357 Prance. Loud-speaking attachment for telephones. 

17,836 Dekker. Electrolytes for use in electrometallurgy. . 

18,911 Cottins &Cocuins. — Electrically-heated kettles, sauc2pans and the like. 

20.361 Jory. Incandescent electric lamps. 

‘21,446 BRUCKMANN. 
charges for the use of electricity, gas, water and so forth. 

22,500 Pokey & George PotkEv (Ltp.) Dynamos. 

25,090 Western ELECTRIC Co. (Western Electric Co.) Lead alloys fay tap:s. 

"25,449 ScuagrFFER. Sourdinss or dampers for teleyraph or telephone conductors. 

25,577 DSLACHAUX. Supports for collector poles for use with aerial conductors. (4/12/11.) 

26,165 Jesstioro8D MANUFACTURING Co. A/S. Electric electrode furnaces. (4/4/11. 
Divii:d application on 8,193,/12. April 4.) 

27,813 Siocon, Electric incandescent lamps. 


Remote 


Economisers or shields for 


S:lector switching devic? 
(18/1/12.) — 


28.627 Rcocers & Rowe. 
29.848 PORSCKE & ACHENBACH. 


Calculatine apparatus particularly adapted for reckonine out 


Non-shünt electric arc lamps. 


Manufacture of negative electrodes for secondary 
alkaline calls. 


1913 SPECIFICATIONS. 

866 Harker & Scorr. Electric furnaces fcr fixing nitrogen from the air. 

1,047 Siemens S:HuckERTWERKE Ges. Arrsratus for controlling motion from a 
distanc?. applicable more particularly to the control of ssarchlights or projectors, 
steering gear and the like. (24712. Addition to 956 12.) 

1.899 Siemens Berges. & Cc. & Perry. Insulatine sectional iron masts. 

3,568 Stuart. Railway or hke signalling or indicating systems and apparatus therefor, 
(Divided application on 2.957 12. Feb. 52 


3,627 Stemens SzuucXEzRTwESKE Gis. Field magasts for dynamo-electric machinery. 
(17 2:12 


3.855 BouTtarp. Electric reeulatine liquid resistances. 
6.479 SAHULKA. ransmitters for us2 in wireless telegraphy. (26 3/12.) 

Relates to transmitters, includ:re a mecnanical contact devic: by means of which 
the charging and discharging of the condenser in the oscillation c rcuit is effected. 
According to the invention, the connections between the oscillation circuit and the 
sourc? of current are commuted ty means of the contact device, so that the charge 
of tension at th» condenser in the oscillatien circuit is equal to twics the tension of the 
sourct of current used. The energy absorbed by the condenser ts thus four times 


as great as if th» condenser were only charged to the same tension as the source: of 
Current, 


APPLICATIONS FOR PATENTS. 


NorE.—The undermentioned Aprlications (excert those marked +) are not open to 
public inspection until after acceptance of Comrzlete Srecrications. Those marked * are 
open to inspection 12 months after the date attacned to thm. ir they have not been published 
previously in the ordinary course, Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk ts affixed. 


May 5. 1913. 
Elèctric solder.ng irons. 
Electrolytic electricity meters. 


10,529 RaitiNG & KRAUSE. 

10.512 Scorr & Gen. 
Gearmany.j* 

10,514 ETCHELLS. Conspon & Muir & Muir. 
motors. ® 


10.519 Kirsee. Electric motors. (D.vided application on 14,839 12. 

10.538 Ratuins & Core. Elsctric motors. 

10.539 Mower. Hace & CuHristig. Means for automatically regulating th» admission 
of air to electrical machines. 

10.556 Ure. Telephon: fixtures. (3512, US.* 

10.559 CutcggR. Timing devices for ororatine electric switches and other avparatus.*® 

10.579 Marks. (Landers. Frary & Clark, US. Electrically-heated apparatus.* 

10,608 A:LGEMEINE EigKTRICITATS Ges. Wir.d nes of dynamo-electric machines and 
other electr.cal apparatus. 13 5'12. Germany.)® 

10,609 AttBzomeine Evexrricitats Ges. Automatic maintenance of phase equality of 


the currents of parallel connected alternating-current machines. (4,5,12, Ger- 
many.)* 


(Addition to 14.288 29. 10/6/12, 
Reversing and controlline gear for electric 


Jun: 26.)* 


May 6. 1913. 
10.616 Ssarre & Boore. Electric heht lamp stands and pendants. 
10,631 BURTON. 


Time element or retarding d2v.ces for automatic circuit-braak:rs and 
the hke. 


10,685 Siemens & Harske Axt.-Ges. Circuit arrangements for telephon? systems. 
(6/5/12, G?rmany.)* Ts 
May 7. 1913. 
10.732 TayLor. Changing the frequency of alternating electric currents. (Addition to 
8.553,11.) 
10.770 Cousans. Rheostats for starting and controlling electric motors. 
10,823 MouvEN. Electric railway sieailling systems. | (8,5,12, France. * 


May 8. 1913. 
10,849 Eccres. Electric accumulaters. mans of protecting against excessive dischare's. 


10,841 Raizinc & Garrarp. Operating rotary Converters and other alternating-current 
machinery. 


10,863 CowrerR-CoLegs. 


El*ctrodeposition of alloys. 
10,854 JOHNSON. 


Telephone exchange: system.* 

10,894 Heinze. Marnetic wheels.* 

10.900 Dunne. Automatic electric alarm signals and the like.* 

10.917. 10.918 B. T-H. Co. (G.E. Co.. U.S.) Incandescent electric lamps.* 
10.919 B.T.-H. Co. & Taytor. Windings for dynamo-electric machines.* 


10,920 GRAHAM & Rickets. Systems for supplying from bigh-pressure mains continuous. 
Current at a lower pressure. * 


May 9, 1913. 

10.977 Jones. Recording telephone calls and the like. 

10.987 Ryan & Brown. Device for dealing with electrical currents in the earth. 
11,007 Sipmens-SCHUCKERTWERKE O.M.B.H. Flywheel storae> arrangements such as 


used in the electrical driving of hauling or winding machinery. (10/5/12, Ger- 
many.)* 


11.013 Hunter, BEARD & ELECTRICAL IMPROVEMENTS (LTD.). 
buting systems. f 
11,017 WESTINGHOUSE METALLFADEN GLUHLAMFENFABRIK G.M.B.H. Treatment 0 


metals or alloys to render them ductile and malleable. (Addition to 12,899/12. 
13/5/12, Austria.)® 
May 10, 1913. 


11,038 SrvBBs. Telegraph, telephone and like cables. 
11,057 THompson & B. wpEN. Electrical time switches. TN. 
11,069 ELrectrometor EouiPMENT Co. & Bartcw. Operating direction switches and 
resistance in el2ctromotor-driven coatrollers.* f 
11,104 SrgiMMtG. Production of c»llulos* compounds suitable for the manufacture a 
filaments and films. (15,2.13, G*rmany.)* 
,106 MancoNi's WIRELESS TELEGRAFH Co. & RYAN. 
115 Leitner. Controlling electric circuits. 


11 

11. 

11,128 IsHERWOoD. Anodes for the electrolysis of aqueous solutions. 
1! 

11 


Electric current-distri- 


Wireless telegraphy. 


,131 Hoorawp. Electric relays.* 

135 Detvenne, Automatically starting and braking electro motors.* 
May 13, 1913. 

ilo KELVIN & James WHiTE & Kins. Mariners’ compasses. 


169 Wittis & BousriELD. Section insulators for overhead electric trolley wires for 
tramways. 


11,177 Corwin. Telephon: exchange: system.* 
11,198 Warren. Individual telephone mouthpieces,” , 2 : 
11,208 Marr & KuscHewitz Protecting telegraph and like wires against .inductiv? 
action from neighbouring circuits.* 
11.214 Fynn. Dynamo-slectric machines. (13 5.12, U.S.)* . : 
11,240 B.T.-H. Co. (G.E. Co., U.S.) High-frequency dynamo-electric machines. 
May 14, 1913. 
.243 Santos. Electric telegraph stations. (14.5°12, France.)* 
S curing electric lamps in their sockets. 
Rc iver holder for subscribers’ t*12phones. 
267 SIEMENS Bros. Dynamo Works. (S.smens Szauckertwerke, Germany.) 
lation of el»ctric circuits and mz2ans th2refor.* dy or 
11,274 GsEviLLE. Regulating electric currents passed through th» human body 
through electric lamps. 
11,277 H. ARON-ELEKTRICITATSZAHLERFABRIK G.M. B.H. 
ine instruments and the like. 
11.298 WeissperG. Electric wire fusss.* ih as tic 
11,300 Asucmorr. Manufacture of alkali metal alloys by the electrolysis of caus 


alkalies in a fused state and thz manufacture of alkali metals and dervied pro- 
ducts therefrom. 


11,310 Soc. Vepovett, PniEsTLES er Cie. 
electric traction. (20/11 °12. Franc>.)* Pctro 

11,313 Sig«gus-ScHucKkERTWERKE G.M.E.d. Alternating-current commutator el ct. 
motors (14,5;/12, Gormany.)* 


1 
1 


Regu 


Bearings for electrical measur* 
(14/12;12, G:rmany.)* | 


M inea 1 for 
Suspension of overh2ad lines wires 
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LEGAL INTELLIGENCE. 
(Continued from page 366.) 


Irregular Electricity Supply Connection. 


At Colchester Petty Sessions recentlv Alan F. Hitchcock, motor 
engineer, was charged with laying, or causing to be laid, on April 11 last 
at his premises '' a certain electric line to communicate with a ccriain 
other electric line for conveying electricity to the said premises," without 
the consent of the Mayor, aldermen and burgesses of the borough. 

Mr. H. C. Wanklyn (town clerk) appeared to prosecute, and Mr. G. C. 
Benham, for defendant, pleaded guilty to a technical offence. 

Mr. WANKLYN said defendant's premises in question were formerly 
occupied bv a tradesman who had à double supply of felectricity, but 
after defendant took possession that supply no longer obtained. and the 
use of two lines had been discontinued. The line which served formerly 


bill 
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MUNICIPAL AGCOUNTS. 


Blackburn.—The accounts of the electricity department for the 
year ended March 25 show capital expenditure £305.253 (increase 
£28,268), of which £105,638 has been redeemed. 

Income was £42.461 (compared wich £39.037), working and general 
expenses were £19,320 (£18,583). gross profit was £23.141 (£20.455).. in- 
terest, instalments of loans and sinking fund required £17,596 (£17,464), 
and the balance transferred to depreciation and renewals fund was 
£5,545 (£3,072). Units generated were 6,108,685 (5.116.309) and sold 
5,034,718 (4,861,935). The total maximum supplv demanded was 3,550 
kw. (3,300 kw.). 

The report of the engineer and manager (Mr. P. P. Wheelwright) states 
that the falling-off in revenue due to the introduction of metal-filament 
lamps has now been completely overcome. Total connections for motors, 
heating and lighting are equal to 280.778 30-watt lamps. Nearly 
1,500 B.H.P. of motors has been connected during the vear, making a total 
of 5,000 p.H.P. The units sold for power (exclusive of traction) were 
over 2,000,000 ; the number of consumers is 2.864 (increase 326). During 
the year the three-phase ¢.h.t. svatem of supply was started, and the whole 
‘of the plant covered by the first contract has been in use for some time, 
with exceedingly good results. 

Brighton.—The accounts of the tramways department for the year 
ended March 31. which were submitted to the Tramways Committee 
last week, show a net profit of £931 (compared with £27 in previous 
year) | 
Revenue was £53,798 (£54.028), working expenses were £39,506 
(£41,062), and gross profit was £14,292 (£12,967), of which £13,360 was 
required. for interest and sinking fund. Passengers carried were 
11,312,855 (11,382,406), car-miles run were 1.118.309 (1,139,048), and 
runits used were 1,663,126 (1.775.559) = 1-49 (1-56) per car-mile.  Trattic 
revenue per car-mile was 11:11d. (10:95d.) 

The report of the engineer and manager (Mr. Wm. Marsh) savs that 


there has only been one case of a passenger receiving any injury worth 
mentioning, although over 111 million passengers were carried, and the 
system js verv hilly, and there has not been a fatal accident to a paving 
passenger for eight vears. No doubt the bonus to motormen for economy 
An use of current contributed to the reduction of current per car-mile. 

Dundee.—The revenue of the electricity department for the past 
year was £53,382, and the gross profit £24.931. of which £8.526 was 
required for interest, £8,124 for sinking fund. £218 for expenses of 
loans, £386 for income tax and £648 for renewal of public lamps. 
leaving £7.023 to be carried to reserve. Capital expenditure is 
£319,590, of which £248.753 is outstanding. 

Eastbourne.— In presenting the accounts of the electricity depart- 
ment for the vear ended March 31. the chairman of the Electricity 
and Lighting Committee (Ald. Simmons) stated at the Council meet- 
ing on Monday that it was one of the most favourable statements 
the Council had had during the 13 years the undertaking had been 


-a municipal concern. 
The Committee desired to congratulate the electrical engineer (Mr. 


4. K. Brydges) and his staff upon the success of their work. The cost of 


generation had been reduced by 35 to 40 per cent. during the 13 vears. 


and the net profit for the past year amounted to £2,495. 8s. 10d., or 
£1,406 more than in 1911-12. The costs were the lowest during the 13 
years (being 1-78d. per unit, compared with 3-78d. when the Corporation 
took over the undertaking); £101,590 had been paid back of the £200,000 
‘Capital expenditure. and therefore the undertaking had cost the town 
slightly under £100,000, and was still growing every day. They hoped 
ito reduce the cost of energy in the near future. 


Le a HIT ATIM ITI ITI IMEIHA 


DUBITA THAI THAT AETATEM 


for power had no communication with the meter. On April 1] an ex- 
amination was made of defendant's premises, and it was found that two 
pins had been stuck into a wire, and from these pins a wire had been 
carried up through a small-backed switch above it to a small room, and 
connected with a switchboard from which motor accumulators could. be 
charged. Defendant candidly admitted that he carried out those altera- 


tions himself. . 
After hearing evidence for the Corporation, 
Defendant (who pleaded guilty to a technical offence) gave evidence, 


and stated that at the time he did not think anything about the change 
he had made, and he thought, when questioned by Mr. Frisby, that the 
current was passing through the meter. He should like to correct what 
had been said about electric power being taken away when he entered 
occupation of the premises. The cables were taken away before he went 
to the premises. The moment he knew that he had done wrong he pre- 
vented anv repetition. 


The magistrates imposed a fine of £2. with 12s. costs. 


— 


| 
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Exeter.—The accounts of the electricity department for the past 
year show receipts £18.21]. working expenses £9.840. gross profit: 
£8.370. and net profit £1.373. which has been carried to reserve and 


renewals accounts (now standing at £11.785). 
Glasgow.—The total receipts of the tramways department for the 
year ended May 31 were £1.007.573. against £987,280 in 1911-12. the 


highest on record. Passengers carried were 311.002.000, an increase 


of nearly 36.020.020. 
Lincoln.-——It was reported to the Council on Tuesday that the net 


profit on the electricity undertaking was £2,500, of which £1.500 had 


been contributed to the rates. 
The tramways had had a better vear than any since the introduction 


of electric traction, but owing to the heavy cost of the tramways it was 
not proposed to extend the system. Arrangements were nearly complete 
for the introduction of a system of motor buses for those parts of the city 
not served by the tramways. 

South Shields.—The total revenue of the municipal tramways for 
the year ended March 31 was £34.152, an increase of £1.220. 

The working expenses were £19.221, compared with £18.427. the in- 
crease being chiefly due to advances in wages and. payments wader the 
The total number of units consumed was 931.650, of 
After paving interest, sinking fund, 
The total number 


Insurance Act. 
which 914,188 were for traction. 
ke.. the net profit was £6,318. an increase of £654. 
of passengers carried was 8,456,688, an increase of 424.200, and the car- 
miles run were 814.212, an increase of 265, the receipts averaging 10-0674, 
per car-mile, an increase of 0-357d. The Tramways Committee recom- 
mend that £500 of the net profit be placed to credit of insurance fund and 
the balance to reserve fund. 

Worcester.—The accounts of the electricity department for the 
year ended March 31 show net capital outstanding £87.55]. 

There was a net profit of £641 on the vear's actual trading. but that 
amount and a grant of £1.527 from the General District Fund have 
been appropriated for improvements in connection with the undertaking, 
chietly in connection with the conversion of the system from single phase, 
100 cycles, to two phase 50 evcles, 

Income was £19,419 (com pared with £17.294 in previous vear) and gross 
profit was £10,431, interest required £3,526, redemption of loans £6,249 
and income tax £15. 

The city electrica] engineer (Mr. €. M. Shaw) says he has ventured to 
include the whole cost of effecting the change to two phase in the past 
year's accounts, because the unprecedented increase in the demand 
necessitated the com pletion of the work earlier than had been intended, 
viz., the autumn of the present vear. The change was effected without 
a single stoppage of supply, but during the first three quarters of the year 
four systems of generating current had to be maintained which adversely 
affected any advantages resulting from the larger output up to October. 
A 25 per cent. increase in price of coal also came into operation in October, 
Total production costs, however, had fallen to 0-941d. 


-— ——-— ——— — — —— 


COMPANIES' MEETINGS AND REPORTS. 


one pie 
DEUTSCH SUDAMERIKANISCHE TELEGRAPHENGESELLSCHAFT AK- 
TIENGESELLSCHAFT.— The directors’ report for the year ended Dec. 31. 


1912, states that the amount brought forward from 1911 was M.139,565. 


income was M.3,262,744, and interest received M.110,851; totai 
M.3,513,160. Working expenses were M.603,613, and after making 
provision for reserves, amortisation, &c., the net profit was M.1,080,357, 
including the amount brought forward. A dividend of 4 per cent. and 
a bonus of 24 per cent. are proposed, and M.129,511 is to be carried 


forward. 
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D. J. Morris. Reg. office: 3 and 4, Palace-chambers, Bridge-street,. 
Westminster, S.W. | 
W. E. L. (LTD.) (129,282).— Rey. May 30, capital £2,000 in Is. shares: 
to carry on the business of electric lighting and general electrical engineers 
and contractors, suppliers of electricity, &c. Private company, Reg.. 
oflice : 6, Broad-street- place, E.C. 
P WIRELESS ELECTRIC LIGHT CO. (LTD.) (129,284).—Reg. May 50, 
capital £75,000 in 70,000 ordinary A shares of £1 each and 100.060 
ordinary B shares of 1s. each, to carry on the business of electric lighting 
and general engineers and contractors, suppliers of electricity, ke. 
and to adopt a certain agreement. First directors are E. Wilding, J. L.. 
Gilmore and M. Stock. Reg. office : 6, Broad-street-place, E.C. 


EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—The directors 
have convened meetings of holders of the 4 per cent. first and 5 per cent. 
second debentures to consider resolutions for amalgamating the two 
stocks into one class, bearing interest at 44 per cent. per annum. Ina 
circular it is explained that the object of the proposals is to provide 
additional working capital for the general purposes of the business. The 
progress of the company is being retarded owing to insufficiency. of 
working capital caused mainly by the heavy outlays which it has been 
necessary to make during the past years in erecting further plant, the 
expenditure under this heading since 1905 having amounted to upwards 
of £60,000. The resolutions empower the directors to call up a sum not 
exceeding £1 per share of the liability now existing upon 99,261 “ A Y 
shares, but in return it is proposed to hand over to the trustees for the 
stockholders as further security £25,000 5 per cent. debentures and 
33,346 £1 fully paid shares in the Altrincham Electric Supply (Ltd.). In 
addition one-third of the protits in each year will be set aside for redemp- 
tion of debenture stock. The protit of the Altrincham Company in 1911 
was £4,744. £5,750 in 1912, and for the current year it is anticipated that 
it will amount to not less than £7,250. : 

MANILA ELECTRIC RAILROAD & LIGHTING CORPN.—The gross 
earnings for the year 1912 were $1.597,074-37, an increase of $144,986:39 
(9-98 per cent.) over 1911; operating expenses and taxes increased 
S82,048-57 (or 12-87 per cent.), w hile the net earnings from operation 
were S873.187:59 (increase of 7:68 per cent.). Interest. charges were 
8277.500 and sinking fund was 828.230. leaving surplus earings of 
$567,437:59. The annual appropriation for replacement and renewal 
fund of $80,000 has been maintained , and deducting this from the surplus 
camings the amount available is $487.437-59 an increase of s61,612-79. 
‘There have been paid four dividends of 13 per cent. each and an additional 
dividend of 1 per cent., making 7 per cnet. for the vear, aggregating 

6350,000-00, leaving $137,437-59, which has been transferred to surplus 
account, making the total accumulated surplus with reserves 81,362, 140-02 
an increase of $282,061-88. During the year the operating expenses | ordi à e T 
included 3160.574 for maintenance, Su 8103. 800 ve anol n new ordinary and 6,500 preference. Mortgages and charges: Nil. 
construction. "The extensions on Taft Boulevard to Calle Lico and the | . YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO.(LTD.; — Accord- 
Pasay line to Pasy Barrio have been completed ; a single track on the ing to retum to February 14th. capital is £000.C00 in £5 shares; 87.238 
reclaimed area has been completed to Second and Tacoma-streets, and shares taken up; £436,190 paid. Mortgages and charges £275,000. 


portions of the Santa Anna and Santa Christo lines are being double 
tracked ; a total of 2-38 miles having been added to the track, At the MORTGAGES AND CHARGES. " 
ELECTRC MOBILE CO. (LTD.)- Particulars of £6,000 debentures, created 


STATUTORY RETURNS. 


BROMPTON |& KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—1n. 
retum to March 27th, capital is £300,000 in £5 shares (20,000 preference). 
8.468 preference and 31,532 ordinary shares taken up; £5 per share 
called up on 8.468 preference and 30.532 ordinary shares ; £195.000- 
paid ; £5,000 considered as paid on 1,000 ordinary. Mortgages and 
charges: Nal. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.)- Retum to March 26th, gives 
capital as £400,000 in £5 shares (6,000 preference); 49.436 ordinary and 
0,000. preference shares taken up; £5 per share called up on 37.770 
ordinary and 6,000 preference ; £218,850 paid ; £58,330 considered as 
ba 11,666 ordinary. Mortgages and charges : £175,000 debenture 
stock, 

_ PREMIER ACCUMULATOR CO. (LTD.)- The capital in return to April} 
ix given as £25,000 in 24,500. participating preference shares of £1 each. 
and 10,000 ordinary shares of ls. each; 9.532 preference and 10.600: 
ordinary shares taken up. £1 per share called up on 1,321, 10s. on 500 
and ös. on 1.511; £2,024. 6s. paid; £7,000 considered as paid on 10.000: 


beginning of 1912 the company made a reduction in the then existing 
lighting rates, but notwithstanding this there was a gross increase for | May 19th, and secured by trust deed and land registry charge, both dated 
the year from lighting and power of $83.487. The directors made a | May 20. 1913, has been filed, amount of present issue being £2,000. 
further reduction on January ] last, which will still further stimulate |. Property charged : Land in Parish of St. George, Hanover-square, W.. 
business, Negotiations are in progress for a renewal of the street lighting | with buildings, erected thereon, 93 ¢lectromobile carriages and com- 
contract in Manila. pany’s other assets, present and future, including uncalled capital- 
MEXICAN LIGHT & POWER CO. (LTD.)—The report for 1912 states | Trustee: L. Fletcher. 

that the net revenue in gold for the year (after paving all expenses and JOBNSON-BILLINGTON ELECTRICITY METERS (LTD. )— Particulare al 
fixed charges) was $1,372,686, which, with 8984.127 brought forward, | £500 debentures, created March 3, 1913, have been filed, amount of 
makes a total of $2,356,813. The directors have paid during the year a | pre-ent issue being £300, Property charged : Company's undertaking 
dividend of 7 per cent. on the preferred and 4 per cent. on the ordinary | and property, including uncalled capital. No trustees. | 

shares, absorbing 8963.400, and have placed. $209,008 to reserve. After METALITE (LTD.)— Mortgage dated April 30 (but executed on May 23. 


the above appropriations, the balance ts $1,184,405. There was an | 1913), to secure £1.306, charged on land at Osmaston, Derby, with 
p : : . s : at . T Eh : 
increase in the sale of power over previous years, but not so great as 1t . 


«hould have been if the condition of the Republic had been normal. The 
operating expenses show a reduction from 31:06 per cent. in 1911 to 
24-08 per cent. in 1912. The extension of the system of canals and tun- 
nels to divert several rivers into the Necaxa watershed has been pro- 
ceeded with as rapidly as the conditions have permitted, and the board 
expect the entire system will be finished and in operation during the 
course of the year. 

WESTINGHOUSE ELECTRIC & MFG, CO. (U.8.A.)—The annual report 
states that the gross earnings for the vear ended March 31 were 
$39,977,965, the largest in the company’s history, and that net income 
$3,164,032) available for dividends was exceeded only in 1911. After 
payment of the 7 per cent. preferred dividend, the net earnings equalled 
about & per cent. on the outstanding common stock, against 6 per cent. 
last year. 


the company’s undertaking and property, including uncalled capital. 
Holders : H. S. Goding and J. McDougal. 


dated April 30, 1913, to secure £2.500, charged on Company's undertak- 
ing and property, including uncalled capital. Holder: W. Newman. 


CITY NOTES. 


oye 
MEMORANDA (June 5).—Bank rate 43 per cent. (since April 14, 1913)- 
Price of silver, 274d. peroz. Consols 724—73{xd for money ; 734— 14xd 
for account. Consols Pay Day, July 2; Stock and Shares Con- 


prr ss 


NEW COMPANIES, STATUTORY RETURNS, 
. MORTGAGES & CHARGES. 
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NEW COMPANIES. 


BEATSON & CO. (LTD.) (129.208)—Reg. May 28th, capital £3,000 in £1 
shares, to take over the business of an electric engineer carried on by H. 
Beatson at Sheffield and Rotherham. Private company. First directors 
are H. Beatson (permanent) and others to be appointed by the subscribers. 


ELECTRICAL ENGINEERING & MOTOR CO. (CARLISLE) (LTD.) (129,213) 


Days, June 13 and 27; Mining Shares Carry Over Day, June 10. 


holders on Tuesday the directors recommended payment of à dividend 
of 74 per cent. on the ordinary shares and 53 per cent. on the preference 
shares, which was approved. 


street, London, E.C., quote under date June 4 the following a3 the 
present basis prices of 


Solid Drawn Brass Tubes... 8d. | Spelter ....2) £93 5 
Solid Drawn Copper Tubes 103d. | Antimony ceassnesseere £30 10 


Res. May 28th, capital £3.000 in £1 shares, to carry on the business of Brazed Copper Tubes ... 103d. | Cath Iron ....-- ee £3 T 7 
automobile engineere and store and garage keepers, suppliers of electricity Brazed Brass Tubes ...... 10d. | English Tin -seee £226 1 | 
and other motive power for motors, &c., and to adopt an agreement with Brass Wire .....ccscceceres . 74d. "T 
C, Armstrong-Lamb and W. R. Armstrong- Lamb. Private company. Copper Wire...........- ss 10d. OL» METALS. [gts 3 
C. Armstrong. Lamb is first managing director. Rolled Brass ......... sss 73d. | Clean Scrap Copper ee i0 

MORRIS & LISTER (LONDON) (LTD.) (129,269).—Reg. May 30. capital Brass Sheets................-. BAd. | Braziery Copper Scrap we 10 0 
£3,000 in £1 shares, to carry on the business of agents for and dealers Yellow Metal...............-- 7d. | Old Brass, clean ....-- 


per ton. , Old Lead, less 4 lbe. 70 0 
Copper Sheets............£85 0 0 cwt. eenneeeeeennmn nn ET dd 
Enis Lead... 520 5 0 | Old Zino eene 


in electrical and engineering machinery and plant, electricians, engineers, 
suppliers of electricity, &c., and to adopt an agreement with Morris & 
Lister (Ltd.). Private company. _ First directors are F. J. Bakewell and 


factory, workshop and buildings thereon, with fixtures, &c.. therein, and 


UNIVERSAL CABLE CODE (PARENT) CO. (LTD.)— Mortgage debenture 


tinuation Days, June 11 and 25. Ticket Days, June 12 and 26. Pay . 


MIRRLEES, BICEERTON & DAY (LTD.)—At the meeting of the share- — 


METAL PRICES.—Messrs. J. B. Gamham & Sons, 132, Upper Thames- - 


New METALS. per Ib. per ton. 
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TOTNM ay | 102 |+ 2,977 
Ade" XAR pre dcs » 2 5 262 | T aoe | 2l Pe 6,561 + 812 
Arge i t.t n s.s.. " , » , , T 92,667 
y iP gi "ett n. ” 3 l 449 ami 4 | l ! 4, 51 2 + 169 
Ayr Corporation .......... » 9I 289 | — 25 2 | 686 |— 51 
dBardey csosxetsckséxue » 23 231 | + 105 21 NES 1 1,428 
Barrow .....eenn nnn ” -— o, A + ‘579 
tric Trams, Ltd... is » Fi ve os cu 
Birkenhead SEPA EQ lum Lb] L4! | + 46; 9 | 11,140 [+ 1,045 
Birmingham tion May 3I | 11,691; — 433| 9 | 101,538 4 6,744 
Birmingham D. P.T. Co....| 23)  911|—  30| 21 | 20113 |+ L55l 
Blackburn Corporation ....| , 28| 132|— 39| 9 11,503 |+ 373 
Bolton Corporation........ | Jun» 1 | 2,703 | — 149 9 | 23,859 n 639 
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Brighton Corporation ..... | Juans 1, 1,059 | = I | 9 8,94 — 390 
Bristol Trams & Carriage .. May 30| 8,585  — 1,118 | |[21 155,6 I-- 15,370 
Burnley Corporation....... |- Oh 10409 Tus 2 40 64,319 |+ 3,954 
Burton Corporation ...... Jun? 1 | 294 | — ay) A 2,504 |+ 87 
Bury Corporation .........| = I | 1,342 | — 151 10 | 12047 |= 159 
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Camborne-Redruth ....... | » 9l 134 | — 6) | 22 2,982 + 207 
Cardiff Corporation........ » 24| 259|+ 210; 8 ! 20,387 |+- 3,742 
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Greenock & Port Glasgow .|  ,, 23| 879; + 3| 2l | 16136 |+ 706 
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Manchester Corporation... ie ot | 17,903 |- azas] 9 lis(065 $ 5.108 
rie arta REPESIN N 2! 201 | — Hg ae “ae [t us 
Metropolitan Dist. Rallway.| ;, 3l | 12,702 X 7| 221259592 |i 12405 
*tropolitan Elec. Trams..| ;,, 23) 9,76 | + 182| 21 | 173935 |+ 4,708 
Mie Corporation ceri] 7 i xs|- 5| 9 | PES [> “4 
IMP p -— 22 |= 
rar an Corpn. | A 3! 4615 P Is 19 49,312 |+ 2,653 
Northampton Corporation .| » 30/ 627/— 163| $9 | 4912 X 5) 
Oldham, Ashton & Hyde n. 23] -665|4-  12| 2| | 1237] fe 357 
am Corporation ...... |Juns 1| 2154| + 42] 10 | 22973 - 333 
path (N.B.) Corporation. . Mar 38] A ee 3 4 o. 32:3 do 8 10 
Venue iem | « | 2»: 3| at | eI [f «n 
Portsmouth Corporation ...| , 31 | 2,165 hz X3 17,770 H 1,453 
Peston Corporation i....| y 23| "gag + 2) 9| 1273 t ^40 
a ME hie oa) 2. 
TEE TT Serene wane A a | , 
ni rporation ....., jun: 2| 5,228 | ~ | 9 | 46815 |+ 151 
Sunghal..... esee esses ay 28 INO | + $2 21 $398,482 + $31,125 
Sufild Corporation ....../ Juns “I | 7427 | t 18] tio | 7h38 |t 79% 
South Meronia 0| May 9l | $11,324 | --$1,127 | 22 $253,936 |t:$24607 
South Staffs Neseesene ” 23 | 855 e 19 21 | 15,832 — 281 
Sataoa rtr w < d - 4 | 21 | 22,74 |+ 2,451 
Southend Cororatn 1. TE '858 [e “gt 9 | 643 |e 25 
Semena : 8| AIF S D PM Iam 
Stockport «. I” $ 1,384 EE $ ars H atts 
S RAMS LL MM ," — , 7 
Sinderiand Corporation... .. June 1 ud — 73 9 | 12031 |+ 1,103 
wansea Trams... May 2 e TEM 6 j 
$ e| May 23| 1232| + 126| 21 | 24612 |+ 2,628 
Or Corporation ,.....| 23 165 | p: 33 13 | 1,320 t l 182 
T ne Oe ee ay one » qm 
vedo Trad District ... i 22| 29 + 9| 21 | 3917 jt  5l6 
dine Can dich a » 28) Sar) 153) 22 | 10341 |+ 416 
Walli Corporate tette » 3l| 1,23 | —`, 231! 18 | 10341 |4- 411 
Warrington Corporation. LAE. " 3l 630 == 179 22 13,354 + INI 14 
Wer Ham Corporation are 22| 2851! — “"396| [i8 | 23312 J= 260 
verhampton Co. piaja » 23 LES T 14 l 1,403 + 434 
Wolverhampton Coron” É^» 9 454! — 14! 21 10,565 |+ 1249. 
"Worcester Ph.«.| , 28; 1057| + 507. .. ee QUE. 
Wrexham ........... *u a 29, 20»1-  15/.2l 5573 |+ 30 
Yorkshire WR Treas] Juns E. 1,502 id 327 | 31 35°89) H 345 
eee District.| May 23! oat! — “a9! 21 | 23292 |+ 2145 
4) Taes co:npar.sons are with le 
the nding períod last year. ^ * Partly electrical. 
$ Minus 2 days, § Minus 3 days, I Plus 3 days. 4 Plus 2 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


Divi- 
d [peno Jane i- 
Electricity Supply. $a 
10| 7/0 | Bournemouth & Poole Elec. Sup. Ord.... Hi —-101 | 5 19 
10| 4/6 Do. 4} per Cent. Cum. Pref.......... 8b —9b |414 
10} 6 Do. 6psrCent. Cum. Second Pref ....| 10 —10$ | 5 14 
St. 44% | Do. 4$ per Cent. Deb. Stock (red.) ... «| 96 —98 |411 
5| 5/6 | Brompton & Kensington Elec. Sup. Ord.. | el — ! 85 7 
5| 3/6 Do. i Cant, Pref sicsaduertanes. evs | 8 3 19 
St. | 4% |fCentrai Elsc.Sup.Co.4% Guar. Deb. Stck.| 94 —97 | 4 2 
5| 2/6 | Charing Cross (W.End & City) E.Sup.Co. 4 —44 |5 II 
5| 2/3 Do. 46 per Cont. Pref, icsis coc ses oes sÅ 4 l6 
St.| 4% | Do. 4 per Cent. Dab. Stock (red.) ....| 914— i 4 5 
St ah Do. 4 per Cent. Dəb. Stock (red.)....| 100 —102 |4 8 
2 Do, City Undertaking 44% Cum. Pref. 34—4 § 12 
'5| 3/0 | Chelsea Electric Supply Ord........... i—5t | 417 
St 11 Do. 4$ per Cent. Deb. Stock (red.)... 4 95-99 [4 0 
St. | 44%] Chiswick Elec. Supp. Corp. Ist Mort. Db, 89 —92 | 4 17 
19) 12 City of London Electric Lighting Ord...) 15 —16} | 5 9 
10| 6 Do. 6 per Cent. Cum. Pref........... | 12 —13 |412 
St.| 5% | Do. 5 per Cent. Deb. Stock (red.)....| 116 —120 | 4 3 
St.| 4j?5| Do. 4} per Cent. 2nd Deb, Stock (red.)| 100 4 8 
10; 8/0 | County of London Elec. Supply Ord..... | S 10 
10/ 6/0 Do. 6 per Cent. Cum. Profs saisai | 5 0 
St.| 44%) Do. 44 per Cont. Deb. Stock (red.).... 4 4 
St.| 4 ó^ Do, Sond Deb: SIotE.. 22k a 4 9 
5} .. | Edmundson's Elec. Corp. Ord........... is 
5| 6% 6 per Cent. Cum. Pref...... "e 6 10 
i ia Do. 6p2rC2nt. Non-Cum. Pref. ... «| : 
| 3 356 Do. 4] per Cent. Ist Mort. Dab. (red.). 5.5 
3/0 | Folkestone Electricity Supply Co. Ord.. ' 4b—5 6 0 
|: O 26. | D» Sos Cont. Cum. Pret....iesi Y 44 5 0 
St. H% Do. 4k Ist Deb. Stock (red.) ........ 90 —92 |4 18 
5 Hove Electric Lighting Ord........... 5 16 
St. | 44%] Isle of Wight E. L. & P. Co. Deb. Stock../ 88 —91 5 0 
9| 5/0 | Kensington & Knightsbridgs Ord....... i 5 l6 
: 9| 6% Do. 6-psr Cont. Ist Prats scsacanvaws 4 5 14 
St.| 4% | Do. 4 per Cent. Deb. Stock (red.)....| 90 4 6 
St. 492 Kensington & Knetbe.Co.& Notting Hill 
: Co. (Joint Station) 4% Deb. Stock (red.)) 89 —92 | 4 7 
St. Heo Kent Elec. Pow2r Co. Irred. Deb. Stock..| 76 —80 | 5 12 
3| 1/6 | London Elec. Supply Ord............. ii 4 7 
98/301] D» -Opar Cant. Pref... eo seo ores E 5 17 
St. | 4% Do. 4 per Cant. Ist Mort. Db....... 9) —93 6 
3| 2/3 | Metropolitan Electric Supply Ord.......| 31-3 6 
5| 2/3 D3. Hi por Cont. Cum. FPraf.i.oeois 4} —4 14 
St. 44% Do. 4} per Cent. D2b. Stock Ist Mort..| 99 —102 8 
St. | 34%! Do. 34 p2rCent. Mort. Ded. Stock(red.)) 8) —83 4 
..| 4$°2' Midland Elec.Corp forP.D.4$ Ist Mort.Db.| 10i 8 
St. | 44%) Newcastle & District E. L. 4} Mt. Db. St.| 82 —86 4 
St./6% | Do. 2ad Mort. Deb. eo Asera eren 93 —96 5 
100; 44%! Newcastle Elec. Sup. 44% Ist Mt Db..| 97 —99 11 
100| 5% North Metro. Elec. Pow2r Sup. 5 Morts..| 93 —101 19 
10, 6/6 | Notting Hill E. L. Co. 6% Non.Com.Pref. d 5 11 
9, 4/0 | Oxford Electric Ord............... ees Ss—6} | 5 14 
5 2/5| Do. 9 perCent Cum. Pref. .......... 5 —5 4 11 
Be 696.) Ds 49. Dab, Soek, ncus exeo 87 —9 8 
9| 5/0 | St. Jamss' & Pall Mall Elec. Ord........ 81—3i 13 
53/6 | Do. Tp Eni Pref.......... eoe 61—7i 16 
St.| 34%! Do. 34 per Cert. Deb. Stock (red.)....| 84 —87 0 
4| 4/4* | South London Electric Supply Ord..... 2i —3 9 
St. | 5% | Do. 5% Ist Mort. Stock (rsd.)........ 98) —1011| 4 12 
e. South M2tro. El»c. Lt. & Power Co. Ord. 1— un 
0/01] Do. 7 par Cent. Ist Praf iscsiecscees l ġ—l 
St. | 44%] Do. 4$ Ist Deb. Stock (red.)........ 95 —99 
1/3 | Urban Electric Supply Ord........ b sud 1—i - 
5% | Do. SperCent. Cum. Pref.ex3/-in Certs| 21 —3 8 
St. 2 6| Do. 4p per Cent. Ist Mort. Deb...... 84 —87 
St, | 5% | Uxbridg> & District E S. Co 5% Db. St| 934—1014 
1|1/1 « | Waste Heat & Gas Elec. Gon. Stations.. P m: k 
5/6 | Westminster Elec. Sup. Ord............ t{—8} 
2/3 | Do. 4h per Cent. Cum. Pref. ........ $5 —5i 
Elactr c Railway: ani Tra nways. 
1| .. | Bath Elec. Trams Pref. Ord............ — hr us 
0/6 | Do. 5 par Cent. Cum. Pref........... =f |6 3 
44%' Do. 4$ 1st Mort. D2b. Stock (red.)., 72 —/7 | 5 46 
44%| B'ham Dist. Power & Trac.4$ IstDeb.Stck! 83 —90 E 
4% | Bristol Tramwavs & Carriaze Ord....... 51—6 6 10 
4% 1 Da Gum: BIREAarseevsvaeitiadoncLsid: 7t—7 5-6 
492 Do. 4 psr Cont. Dshs...o see's « ..... |: 100 —102 | 3 18 
.. | BritishElectrícTraction6?5 Pf.Ord. NonCm| 10}—1 24 d 
c 1 DU DIOS SE. operan MEX buns 95)1—71 » 
6% | Do. 6 per Cant. Cum Pref........... 84 —87 | 6 18 
T Do. 7 pr Cnt. Non Cum. Pref....... 42 —15 d 
5% | Do. 5 par Cent. Perpetual Debs....... B?-—93 [I5 9 
St. | 44%} Do. 4[perCent. 2nd Dab. Stock...... 74 —78 | 5 16 
St. | 395 | Central London Ordinary Stock........ 79 —i 14 
St.| ..| D». Gti. Assented Ord. Stock ...... 79 —81 a 
St. 4% | Do. 4 per Cent. Pref. Stock.......... 84 13 
St. | 4} Dx. Af por Cont: Pra iecesceaaiswhe 106 —108 3 
St.) .. | Do. Gtd. Assented Pref. O-d. Stocx..| 81 —36 = 
St.| 295.| Do. Dasferred Stack............ eee 77 —79 10 
St.| ..| D». Gti. Assented Df. Ord. Stock....| 77 —7? x 
100 4% Do. 4 pw Cant: D808 6 si reiissi ns 93 —101 19 
| St. o| City & South London Rly. Con. Ord..... 11 
' St. | 5% | Do. SperCent. Pref. (1891)..... ....-| 101 —103 17 
| St. Do. UD EA TAA idu) arte eae 109 —102 18 
| SE | 59 Do, (1901)...... TENE Fides 93 —102 18 
St. ^ DA dU o LA MT 97 —100 | 5 0 
St. 4 | Do. 4p?rCent. Perpstual Debs....... 92 —94 5 
10| 9/0 | Gateshead & District Trams Ord........ 8)1—9 16 
10| .. | Gt. Northern & City Pref. Ord.........| 2}—2} y 
10| .,| Hastings & District Elec. Trams O-d..... as 7 
1 1|. Do. 6% Cum. Pref, sesccscssessesse] 31713 14 
LORS Impsria] Tramways Ord...... TORNA 441—5 i 
10 Do. 6 per Cant. Pref. Pn er eee ee 74—8 eo 
St. | 4 4] per Cent. Dobs...... OPES 81 —83 |5 6 
£5 Lof Thanst E. T. & Lt. 5 per Cent. Pref.. st 14 15 
St. Do. 4psr Cent. Deb. Stock.......... 75 5 0 
| 10) 6/9 | Lanarkshire Tramways................ 10 —10} | 5 10 
St. Lancs Utd. Trams 5% Prior LienDeb.Stk.| 78 6 5 
, St! 4 London Electric 4% D?b. Stock........| 93 —95 |4 4 
| St 494 | Do. 4p:r Cont. Pref, .............. ro ee 
| 10| .. | London United Trams 5% Cum. Pref. .. t—5 Z 
| St.| 4% | D>. 4perCent. Ist Mort. Deb. Stock..| 62 —55 | 6 | 
5€ 3 airs faa oe T id qa 4 —6 "e 
0/7: 2tropolitan Elec. Tramways "P eb ee i—} 5 13 
| 1| 0/6 | Do. 5 pər Cent. Cum. Pref........... # i 6 3 
St. | 44%' Do. 4 per Cent. Dab. Stock........ —9 4 19 
St.| 5% - Do. 5 per Cent. Db. Stock..........| 914—94&$ | 5 6 
St.| 12% Metropolitan Railway Consolidated....| 451—451 | 3 14 


| * No allowancs has b»en mads for accrued interest or redemotioné. 
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]s ^ —. uu ————— | EHSe QQESE | pie | | 
i ce s 
Wed RATE 
dunes Wr Divipenp | BUSINESS r 
St. 230 Electric Railwa _June & | YIELDED. Dug Last 
St. 6 x Wes bes RI ys «nd Tramways— c | d ne _June 4 | NAM 
St 2 Dx aie M MK DOS MT ecd | High T Wane jure 
St. 34% | Do. 3 per Cent. "' A Boe Tm 82 —84 47 3|Feb est. à June e 4. ms CENT. Divipew BUSINESS 
St 344 | Do. 34 per Cent Buc EE ENSE Feb Aug | S4 PORTER s rm mom, DUE | uet 
"d ios Do. 3 per nt. Debenture Stock... O—- 14 S Feb, Aug 82} oo | 49 vw elephn £& Telegh. —23UNE 4, 
St. 449; rid Sl era MASA ola e Ue AST 3 Feb, Aug T TIA Be, 4x COME $1,000 4 per Cent: Eds in —133 | 6 0 % High | Low. 
St, a4 DS 4} First ud Railway Ord..... M cu 112 B te | 863, 86| 5 SERE e Bonds 1936... Bds.| 92 —94 $ 0 0 est. | est, 
U Assented Ext. ‘Pref. i Fe ai aa oO bd 85 E X an, July i | /0 ra h Tele sy se Tel. 5% Ist Mt. D oe ee oe | 105 —107 3 0 Jan ee Be 
= 3% Do. us UK Co. p^ Ese qe by 15. 3 6 As pio 37} ul 1 o nar Talephons 55; estes IRA E D b. Stk.: EU —106 | 4 Y S | Pod s °° 
4% per Cent. Co on, Ltd.) 75 — | , ug onte Vid 4 Ist Mt. Con. Bds... Erop- | Mar, - . 
M "mi Do. 4perCent. Mi nsoltd. Rent-charge 71 77 |411 0. | Do. oxi Tele hone Ou Bds.. -—u- 6 4 | Aum Sp | sls 
St. | 6% Do.: Guar. Stoc dland Rent-charge. si cnm |4 $59!15: T 75 New per Cont. Pra... rovro us [s Es tere ey as e 
St 44 | Do Aper Lp TU 2-9 149 fe hy P | Oriental E Telephone Go. y Bids: | ath i PAM Mi o. 
Potte nt. Ditto sss! 139 —141 | OM. Seo po 6 per Ce EEA MN: —98 |4 | May, Nov| ..| .. 
1| 0/6 ak Flachi Traction Ded. S. UH esr 4 5 ar, Sep 94 at Cuan Pree o u- 12 0 , v e$ A 
St. E joe Eper Cent. Traction Ord... ...... | eee $3 3 Iur 199 Po Telyh. Co fr Got Ral bee Sk Kobe a: zi A | M Galo a n 
i S.M EE DM etd seeds | i—i 6 | Áori | nited Ri Db. Stk. (red)... — X. pril eT 
"i et. Elec. Stock ae | 4— 12 | April, Oct iver Plate Or (red.).. D 4.9 0 » Oct| +. 
tj 4% | Do. 4 per Trams & Ltg. 6% Cm. E 25 619 0, Feb, Pes | Do. $per Gu Gat Pe sage | i—i |4 11 6 Jan,” July ss) 
sti To Do. ajo lec. Rys. eb, Stock. RAR | 65 m ^ sq al Dev PAE Deb. r a Aa 4 3 O | July July | e| e 
t.| 6% | Bonds. ares... je t 5 14 A ZO [| Fianna Investments, .Q. 102 — Bd n ei E 
5 oo d o Cm. p Deb. Rd. St. abe ©) 68.2 | DLE : x 0 | Jan, July se p | Elec. MMC Investments. 104 + 6 6 s MS t an 
Le 15s CEO codd Bes fen e cm e fh th: 
ams, Ord... E fa ! T M OPATCANK EAE Oe te | 
tie Do. ap per Cent st Eus CRANE eel DE suinarine Cables Tru it -— EEOEEEIEST ART 
| RO | 82 "a 3 17 3 atehesas miró dion | es 4.11 p,DcMrJ 1 
i A — 86 i s Col gob mare oidi 124—127 | SS Dc u 1} il 
St. Electric Ma 5 4 9| . onial a 414 p,DcMr]u | 123 
EL AE RES ZEE | nel Argentine 5% Cum AE | 
1! 0/7 . 1st M eund 2l i2 B i T — De. AVID. Aud Bub re 4i —5 | 
1 19: Automatic Tele; m uc TOTEM E S iM. 3 0 se |o - %| Do. HO g ‘Stock... ES pega 4 =) 5 17 6 April | 
L 0/71! roe ies Wilcox jo gud. Cm. Pf. ii : 12 0 April, Oct | => a d Mer Ves 44% Deb. Stock...... Dr HE bes —934 |4 u : | Jan, : nh A | 44 
| 6/0 | Britis pe ee 2H ^ 16 O0: ee g Do. | S oe Deb, Stock... sess see ree —100 1 4 | June sg! eo 
DATES ke Hcy SUR i ph . B B6 Trama. BO Dab: hed) "s 10 , Dec | 93 
st thea po oe Helsby Cables Ord. uil |$ 2 3 April, Oct IBN i eee E un ete T mc A k- 0 | ; E * 
St. | 5% i pet Cant. Ist Mort Deb, (red 5 D z Nin, Desks 5 012) | ei- 0 P 
e| Of 0/1 | Do, So Mort; Deb sd aa (red.).- 192 — 104 4 14 à ne re. PaL ae Prov Garis D rz 24 " A July | + 
t 4 B Ericsson Mfg. Co. 6% Pf... 0! — i oue QU od o. Pref. O ly. Db. Ord..... —102 | 4 May, Nov | ar] « 
^" dis ritish Thoms'n-H fg. Co, 6% Pf.. | 10: —104 4 16 Jan, July | Do. 5% rd, Stock à i26 —130 8 O Jan, QV | e| n 
iae oust'n 44% i—1i 0 | Cue E e ee 1 6 5- an, July | 100 
100 ar | Be estinghouse 10 Ist Mt. Db. | 99 x 5 6 6 m | Do. 44 "rer Ce ref. Per. Stock .| 109 —113 | 5 O Mar i y 2i " 
St. oe 6 per Cent. Pri per Gent. Pref. A 4671 0 + Wed y Do. Van nt. Ist Mort. Dbs....... 100 —103 5 0. May pt 27 
St $? Do. per Cont: ior Lien. Dbs. (red. te — tt Mar, Sept | 44021 Do. 44% couver Power De licer . 100 —10 417 0 y, Nov | Illi... 
: Brush E nt. Mort. Deb. S ) 99 —102 p Feb : rd Perp. Co ebs...... | 3.4 7 Jan, July | 102 
St. 44°, lec. Eng. Co. tock.. 5. 18 | eb, Aug ! Buenos P. n. Deb. eee 100 —102 6 | T "m 
^| Do. 44% Prior Li 67 —71 0 | | ores Las CONES | 4 8 pril, Oct 
St. nos D 44% Perp. Ist D ien Deb. Stk. 7 512 6 ee : Buenos A roze Trams 1 xA 93) —95] 0 | Jan T "T 
b. Stk 3 —78 Jan yres Port & st Mt. Db. 4 9 » July} a l 
5| 10/ 1 Call: Perpetual 2nd Deb: don 38 —43 6 8 0 » July. Deb. Stock City Tr 984 —1004| 4 0 " 
5| 2 ender’s Cabl eb. Stock ......' ae T Blaue Tu case he am, Ist 19 6 " 95. 9 
a do Do. 5 per Gent. Gum, Prei -— n " min j ka d | fret T | Do. E AMEN (1 to > agre | 92 PTT Mar, Sept | 9 . 
1) 1 a per Cent. Ist Mort. Debs, (red.] 2s 7 , uly | O0. 44% ent. Cum. Pref... ...... CEA F 
A | vasiner eher Ala Ca red.) 98 101 AL H in nu cepe Feed dl | EE E 17 : Mar, su ba 6 
82d. | Consolida r Cent. Ist M nt3....| 34&—3 9 0 AE sd y of Bueno A P aso) aia ` —1001! 4 an 
ted Ele ort. D it Nov, s Ayres Trams Co.(1904)€n. € 9 » July | «| + 
! 0/73 Gonsoidated flee nai oa NOSE à i Z | a ied | Colombo Tr. Pu be ee (1904)Sn. — SE—Sh ° id 0 i d ii 
O «6 Et ae ae Es. | eb, L.H ie BO. ath DO. a 0 
ds ROTG E | boy 1 60 PU year Coun Ds Con Me Soe eL D S 99—94 S 8 S FMY AN ES 
rs ' Do. 5 per Cent. ved 1 to 85,000). ..... || À— 814 0 April, Oct | tHong Rone Bes........ $1,000 50 5 510 Ho Ms , 
5 off FA ae aA dua aati (red.) s-M ‘are jn x Mort. Heros, Pe 5 per Cent. lst 97 —100 14 19 0 Fy Noy i 
Sus. Te oe ee —57 814 n, July alien ine Pe ce . | F 
S | Edison & Swan United € Pi De NEC R- AE e e rhe Elec. Trams, Sh... ipt —89 |512 0. apos 
t | 4% | n (£5 paid)..... pd.) y dE E E 8 0 vc o. 6perC:* D: Deb. St ero ts =, | June | 
Fe S d cerent Mort Db. Otoh ir Sept. .... | L nes tme ock.... E e | p Dag bow o 
st 5 5% | Do. ARE dis Mort. Deb. Stock eu) f ar ae a | Feb, Aue | wh is Trams. ME od euis da | ee Sit 0 | J May oo | oe 
2 SP. Elenite chery UN SIock s aaa x: = E 5-0 jus Aug bo. cet aan Egeria es | ee : " 9 Tos! uy T 
eae) Do. acer Miri santa alae eta] 56 2 3 eles adras Ele eg. Mort. Debs. ..... i—i | | July 3 9 
/ Oo. 4 in. Pretax | &—ló Mar, Se M (C. Trams. 595 e PPP 92 — 416 0. » sx P 
EE Generat Eee i Gum Pret MONIZMEKII h.e Manila Ble Ry 31,00 Bobs Dave ce: | as Lias 1413 8 jan, July 
5 10/0 Herle per Cent. ist M AI ERYTTTT. 10° | 418 0 an, July exico Trams. Co. ,000 Gold Bond TETTI 90 —93 5 an, | » 
| y's Tel ort. Deb, St.. l0} 5 p Jan, Jul a hanes ge Pte nds. 98 — 7 6 » July e 
St 44%! fDo. 4) per Cent, Pref.. Orsi SB |S 3/0: Dx t [St 44241 Mon 672 56 yr. Mart Bd e E —12 | 618 0 Fes, Aug | 934 % 
| weno Gant fat Mars Dah, Stack EU ar, Sept | : | ort. 9 — É 
io 15/0 India b aub Ist Mort. Deb. Stock. "TON D A Ia 0 | Feb, A y rr pp St. Ry. Brus oan kw ade ia a 96 91 |510 0 My Aug 104, 97 
100 4% mes Pkt gs X«L en dde Ord.| Me 2/9 QS Iu MU Bo P AM to AUG VS. Mon | Jan, To 5 = 
Eo . 4 = one e 6 i Mar, Sept Perth os. 1 to4609.. a 99 — | , ally | 
l| .. | Natio per Cent. Debs. hey dated: 9 —10 7 LIB Ae Ele eo MARI qa 100149 0 
Dou National Elec. Constructio Wadeeth "ie Mua , Aug erth Elec, Trams Ord.. s... 98 —100 | 4 1 Feb, Aug | !04 
| son , n Co owes a0 6 E 4 ee * Ran as D. Stock MA A pete 1A— 2 0 0 | ug oe 
ae n Do. 6 est Ln ii & Co., Ltd., Ord. i—i | 4 3 | April, Oct t | ET ac. Trams. & Suppl cr at inc 42 2 UU Ma xe 934 ' 
5 t% d ri per Cent. Sai eus om ah =, ale qn V us] <| 44°%| Do. 4496 Ist Mort. Det pply Co. 6% 412 6 TA s se] eh 
| ag‘ | simplex Cond ; b. Stock... 2 me. v ov. 2d nf Rio BE ut on renen] db | ' iy] nn 
100 39, | Doe 4p duit 6 per Cent. Cum. Pref... yey PIE und Do: ^30 yr. Gol Sd yc, pros la o 1 dem ah 
I| ue ebur bul On Bonds (1909). .- d par 610 0 Cin Sac Bille Taam, d Badass essees ene 10041023 $ 17 6 d My Augh ET i 
St. 8 po $ per Cent iow a EAS e : am BH 0 ree ps No apod Es tpe 5 per Cent. St ME Power........ TRAE FRA Apl,' ue | ioi i8 
St. | 4% | Do. per Cent. non-C ETE D 1 a ge Seeds | A10 per Cent. Pe $500 Db. ..... T 3 14 un, Dec| ?5| € 
/o pA um. Pref "| li | 4 T s 44%] To € Pers. Cons Deb Sie 93 — 0 | 
100) 44%} #Do. pH gocher tian hg Sigg aps ta RY n PE oT di yiii d Sik neue ee sek lot 15 DD Meas) 
dini E C. White & Co. o Mort. Debs. Scrip. |. 10 [Eas c. 155 pe Supply, &: ectricity 410 O Feb, A : 
JE Willans & Robinson 7: Apta Prenis aya 1 —10 3/417 0 June, Dec oe de Elec. Suppl , "ri. , mé ow 
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Concrete Service Boxes. 

THE wooden service or distribution box possesses several 
disadvantages both on the score of insecurity from fire and 
liability to mechanical damage. On the other hand, its 
usual substitute—an iron box—has the drawback, especi- 
ally on three-wire continuous-current systems, of assisting 
any trouble that may arise owing to a blowing fuse arcing 
on to the earthed box, and so more or less successfully short- 
circuiting the system. It may be argued that with the 
modern type of enclosed fuse such a disaster is unlikely to 
happen. In the large majority of cases this contention is 
no doubt correct, but there are cases where a heavy short- 
circuit causes the fuse to blow with explosive violence and, 
moreover, when modern turbine plant is used, the earth is 
not cleared by the generators checking, so that the disastrous 
fire which is set up tends to persist. That this is so is well 
illustrated by some experiments (which are dealt with on 
another page of this issue) that have been made by Mr. 
S. W. Baynes, chief engineer of the St. Pancras Electricity 
Department, on the behaviour of fuses on heavy short- 
circuit. The result of these experiments led Mr. BAvNEs 
and his distribution engineer, Mr. W. A. Brown, to search 
for a safer tvpe of box than either the wooden or the iron 
one and finally to decide on a concrete box for service pur- 
poses. This box, as will be gathered from our description, 
contains some distinctly novel.points and seems to be an 
exceedingly safe piece of apparatus. It has been found to 
work well in practice besides being cheap both to construct 
and to maintain, while its design. is undoubtedly simple. 
The only point which occurred to us to question was its 
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strength, and we understand that no trouble has been expe- 
rienced in this respect, except that one or two of the lids 
have been cracked owing to the wiremen using them to 
We shall be interested to see how this design is 
and. to know 


stand on. 
received by other distribution engineers, 
whether the concrete service box will become a standard 


equipment in supply work. 
ee ead 


Incorporated Municipal Electrical Association. 

THE eighteenth Annual Convention of the Incorporated 
Municipal Electrical Association will be held in London 
next week. This is the fifth time since the formation of 
the Association that London has been selected as the 
meeting place, the fifth time, that is, if we adopt the official 
nomenclature and include the 1905-06 meeting, held at 
Kingston-on-Thames, under the presidency of Mr. J. E. 
Epecome.  Kingston-on-Thames, its inhabitants will tell 
you, is a royal and ancient borough, and if not so large as 
London—well, there is the old proverb about good things in 
small parcels. At any rate, Kingston is certainly not a part 
of London. The wheel of chance and fresh appointments, 
however, lends additional interest to this geographical 
argument, as this year again Mr. Epccome is the president, 
and this year again one of the meetings will be held at 
Kingston-on-Thames. Further, there is to be, as before, 
a lunch at Nuthall’s and a trip on the river. Let us then 
compare the programmes on these two occasions and dis- 
cover, if we may, the points of agreement and difference. 


roe 


In 1906 Mr. Epccome in his presidential address referred 
to the benefits which must accrue to a municipally-owned 
electricity department from an increased consumption of 
electricity. We are glad that the metal-filament lamp has 
long since removed this subject from an academic stage and 
forced station engineers towards active efforts to increase 
the scope of their undertakings. There was a Paper on 
“ Steam Turbines,” by Mr. S. W. Baynes, containing much 
matter which is now of historic interest, while the modern 
tendency towards commercialism was exhibited in Papers 
by Messrs. S. E. FEDDEN and H. CorriNcs Bisuop, two 
Papers which seem to have had rather a mixed reception. 

ABOUT this time last year (on a similar occasion) we dis- 
cussed the programme at the London meeting in 1902 and 
remarked that engineering details wholly engaged the 
attention of those present. In 1906 commercialism, as we 
have noted, seems to have made an appearance, while now 
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again, in 1913, engineering once more holds sway. The 
Papers by Dr. pE Ferranti and Mr. CnunisTIE deal with 
station questions pure and simple, while the Paper on elec- 
tric vehicles should remove this subject from the academic 
sphere in this country. There is a commercial subject, 
it is true, viz., " Heating and Cooking," but of this we must 
not speak, as the Council in their wisdom have decided that 
it may only be discussed in camera. We confess we fail to 
understand their point of view. If electric heating and 
cooking are impracticable, let them be discouraged definitely 
—and openly. If they are practicable, as we fully believe 
they are, then their development should be a matter for 
joint consultation between station engineers, contractors 
and manufacturers. In either case this is certainly not a 
matter which should be discussed in secret, and the fact 
that the Council have taken such a step is an indication of 
weakness, and seems to point to the fact that thev fear 
hostile remarks that may be made by station engineers who 
ought to know better. If this be so, we feel it would have 
been better that these arguments should have been made 
and rebutted in open court. 


The Royal Society Conversazione. 

THE Conversazione of the Roval Society last Wednesday 
evening was not characterized bv any great novelties. In 
fact, to a large extent it was a repetition of the Conversa- 
zione given about a month ago. The most interesting 
exhibit, from the electrical point of vic w, was that bv Prof. 
S. P. THompson, consisting of a Poulsen Telegraphone. 
Except for details the instrument is, of course, quite old, 
but very little has been heard of it recently. It may, 
thercfore, surprise some of our readers to know that an 
increasing number of these instruments are now in use. 
The apparatus shown was of the latest pattern, and is 
chiefly remarkable for the fact that the original band has 
been replaced by a thin tungsten steel wire. Consequently 
the two reels of the instrument can accommodate a large 
quantity of this wire, and the utility of the apparatus is 
thereby much increased. Moreover, it has been rendered 
more convenient by the use of easy switching devices which 
can be operated by the feet as well as by the hands for 
starting, stopping and reversing the machine. It thus 
forms a convenient instrument for correspondence work, 
and the record is more readily obliterated than that of a 
phonograph. As to other exhibits, an instrument was 
shown by Mr. R. Inwarps capable of describing very 
elabcrate patterns and of producing figures resembling the 
structure of diatomaces, and other natural forms. Dr. 
RosENHAIN and Mr. Ewen, of the National Physical Labora- 
tory, showed some interesting specimens of metals fractured 
at temperatures but slightly removed from their melting 
points, thus showing very clearly the crystalline structure. 
Other exhibits were those of Prof. E. G. CokER, for measur- 
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The I.M.E.A. Electric Lighting Bill. 

Wuart will soon be known as the yearly Bill of the Incor- 
porated Municipal Electrical Association has again made 
its appearance, and was introduced on Wednesdav, the 4th 
inst., by Sir W. HoweLL Davies, M.P. Like its prede- 
cessors it gives powers to undertakers to instal electrical 
fittings and wiring, and provides for the sale and hiring of 
electrical apparatus. It also permits undertakers to pro- 
vide and maintain showrooms and to borrow money for use 
as working capital. As we have mentioned on previous 
occasions, it is particularly important that local authorities 
should have the power to hire out electrical apparatus, such 
as motors and apparatus for heating and cooking ; and there 
is not a serious objection to their undertaking electric 
wiring if this cannot be obtamed reasonably bv other means. 
In other words, there is no objection to the Bill provided 
it is not regarded as an instrument for the effacement of 
those electrical contractors who are concerned with electric 
wiring and the smaller classes of electrical work. So long 
as there is this possibilitv, the Incorporated Municipal 
Electrical Association must expect opposition from the 
Electrical Contractors’ Association. As a matter of fact, 
we do not think that the power to carry out electric wiring 
is one that 1s important except in special eases and to a 
limited extent. Otherwise this branch of the industry 
would certainly have been taken up generally by companies 
engaged in electricity supply. As to the prospects of the Bill 
passing into law, it must be admitted that to introduce a 
private measure of this kind so late in the session gives it 
a very poor chance, and in anv case it would be much 
better if the Bill could be limited so that concerted action. 
could be taken bv the various societies interested. 


Flame Arc Lighting in America.—The City Council of 


Chicago has authorised the purchase of 15,000 additional flame 
carbon arc lamps, which will make the total lamps of this type 
in use in that city for street lighting over 23,000. 


Automatic Telephone Progress.— According to the “ Tele- 
phone Engineer," the Federal Telephone & Telegraph Co.. of 
Buffalo, N.Y., have recently decided to instal a 17,000-line 
automatic telephone plant in their Buffalo exchanges. It 18 
hoped that by next January the entire Buffalo system of this 
company will be equipped with automatic apparatus. 

Electricity in 1883.— The “ Electrical Review and Western 
Electrician " (or its predecessor) in 1883 contained the follow- 
ing interesting paragraph: *“ The installation of 200 Edison 
lamps in the offices of the New York “Sun” is a notable 
victory for the Edison Company, as one of the principal owners 
of that journal is a heavy holder of gas stocks, and it has been 
the chief opponent of Edison's system. It has had an article 
this very month insisting that electric lighting was a failure. 

Diesel Equipped Ship.— We are informed by the Consoli- 
dated Diesel Engine Manufacturers (Ltd.) that the motor ship 
* Fordonian," fitted with engines built by their assoc:ates, 
Messrs. Carels Fréres, cf Ghent, has completed her maiden trip 
to Sydney, Cape Breton. The vessel had a very good passage, 
and accomplished the voyege without a stoppage of any kind. 


4 (A se oe 
- p To wen 


e iol ——— Ó———M— M O D 


ing the stress distribution in transparent materials, Prof. Cable Interruptions. Du rud 
: Latekia—Palura ............ . (eere o soseo 

C. V. Bovs, for showing the colours of soap films, Ss Rer roo Sami ee Apri 21,1012 
nstrating liquid drops, and Sir JOHN M i Kodes racan ae UE pril 21, 

DarLING, for demo iii 18 q P : Bessika—Tenedos  ............... Vupseax tpe ET, April 24, Ios 

THORNYCROFT, for illustrating the effect of a cross sea on Poulocondore— Pontianac...........«... eee oen Tu E 1515 

: : : : i ; Paramaribo Cayenne ............. een oe ay 20, 
ships of various rolling periods, all of which have been seen i Fort de France—Paramatibo .......... May ^d s 
on other occasions. | Jamaica—Colon ....... eee eet June 9, 


eee 


—— 


lel the Lay 
S dfàr cub 
lar. the be 
Ike Its me 
stal eben 
and bie cz; 
als tors 
MONEY ez 
DEM 
al aue 
jant 
ng: andy 
kig aer 
other tea 
Bil pret. 
fepe 
with eee 
tk Niet 
d Y 
n fn c 
tter Lg 
ctr Ws 
és ud. 
he iplo" 
ted 
suf tte, | 


(out 
wna ru 


t 


THE ELECTRICIAN, JUNE 13, 1913. , : 88I 

— n 
Royal Engineers (T.F.).—Herbt. Lee, Serjeant, has been | Electric Co. have been licensed to manufacture mercury recti- 
appointed Second Lieutenant in the Western Wireless Tele- | fiers. At the same time an exchange of licences has been 


graph Company, Western Command Telegraph Companies, | effected between the General Electric Co. and the Cooper 
Royal Engineers (Army Troops). Hewitt Electric Co. with reference to mercury-vapour lamps 


ira , of all types so that such lamps, which are known as Cooper 
ues ie a pue E [RS of Hewitt lamps, may be manufactured by each of these two 


Mining Engineers. We much regret that our account of this eP core | 
Paper has, at the last moment, been crowded out of our present Radio-Telegraphy to Supplement Telephones.— Accord- 


issue, It will be referred to in detail next week. ing to the ‘Electrical World.” the Southern California 


, Edison Co. hes installed a wireless telegraph set at its Kern 

Electrification of the London & South-Western Railway.— | River station for regular communication with the other 

It is announced that, subject to the usual formalities, a contract | stations in the canyon. For the past year the company has 

for the new rolling stock for the portion of the London & South | been experimenting with radio-telegraphy in the operation 

Western Railway that is about to be electrified has been | of its hydro-electric plants, having set up a fully equipped 
awarded to the British Westinghouse Co. It will consist of y ; ; 


| ; outfit at its Lytle Creek plant rated at 2 kw. with a sending 
84 trains on the multiple-unit system, two motor cers being | range of about 300 miles. The Lytle Creek installation has 
used per train. : 


been found very useful during breakdown of telephone lines, 
Electro-Chemical Supply in Norway.—It is reported that | being in regular operation with a smaller set located at the 
the total electrical power used in Norway in 1912 in the various | station known as Mill Creek No. 3. Apart from its use in con- 
industries has increased to 370,000 kw., over half of which is used | nection with the svstem the radio set has been very serviceable 
in the electro-chemical industries, the production of atmos- | in picking up the regular weather reports sent out from all 
pherie nitrates alone accounting for 107,000 kw. The exports | Government stations along the Pacific Coast and reporting 
of calcium carbide rose to over 64,000 tons during the year, and | them to Los Angeles each day. 
the export of cyanamide to 13,892 tons. Electric Traction on the New York Central Railroad.— 
“Remote Control" Inauguration.— The Queen performed, | According to * Engineering News," in discussing the re- 
on June 3rd, by means of electric signal, the opening ceremony liability of electric traction at the Grand Central Terminal, 
of the Queen Mary's Hospital for Consumptive Children at Mr. E. Katte stated that the Hudson division of the New 
Toronto. For this purpose a special telegraph wire was fitted York Central was now operating 56 electric trains a day, 
up by the Post Office connecting Buckingham Palace with the | equivalent to 7,000 multiple-unit car-miles, and that on the 
office of the Commercial Cable Co. in Gracechurch-street.London, | Harlem division 72 trains a day were running, equivalent to 
England, bv means of which the signal was transmitted from | 7.800 car-miles. The average number of trains operated in 
her Majesty's room at Buckingham Palace to Toronto (Canada). 


and out of Grand Central Terminal was 525 a day and a new 
Bedsteads as Radio-Telegraphic Antennse.—Mr. A. A record of reliability had been made compared with previous 
Campbell Swinton in a letter to ** Nature " mentions that he 


vears, The electric locomotives had operated 8,691 miles and 
has found an iron bedstead with wire mattress on the fourth 


the multiple-unit cars 10,798 miles for each minute of deten- 
floor of his house in London to be quite effective as an atenna s due i br (RE e had "un ee 
for the receipt of wireless signals. By connecting the receiving | MLSS an d. nup Pu. redi pere ue DOE DAC 

apparatus, which includes a Brown relay, between the bedstead | detention due to Big. causes, The equipment had 
and a water pipe he is able to receive the Admiralty signals been in operation for more than six years. During 1912 the 
loudly, and others quite audibly, including the time signals 


cost for maintenance of locomotives, including shop expenses, 
from the Eiffel Tower. 


Long Run in an Electric Vehicle. — According to the ‘* Elec- 


trical Review and Western Electrician,” an electric roadster 


was driven on May 5th from Boston to Springfield, Mass., and 


thence to Holyoke and back to Springfield, a total distance of 


114-7 miles. This was accomplished on one charge of the 


battery. The car was equipped with 54 A-6 type Edison cells 


with a rated capacity of 235 ampere-hours. The battery is 
stated to be 31 years old, and to have gained in capacity with 
use. On this run 295 ampere-hours were required. 


The “Pupin” Inductor.—According to the “ Electrical 
Review and Western Electrician,’ Dr. Pupin has recently 
announced the invention of an inductor device for use in con- 
nection with radio-telegraphy. This device, it is claimed, will 
greatly increase the range and also the selective qualities of 
wireless receiving stations. It is also applicable to cable com- 
munication and telephony. The apparatus consists essen- 
tially of a rotating armature, which is connected in the 
receiving circuit, and is affected by the signals in such a way 
that it greatly increases the strength of the current received. 
It is also claimed that the device will enable a ship to transmit 
and receive, without confusion, messages simultaneously with 
a number of other stations operating in close proximity. 


Settlement of Mercury Vapour Lamp and Rectifier Litiga- : 


tion.—The patent controversies which have been pending for 
many years in the United States between the Cooper Hewitt 


Electric, the General Electric, and the Westinghouse Electric & ‘ 


Manufacturing Companies in regards to mercury rectifiers and 


mercury-vapour lamps have been brought to a conclusion by an- 


exchanye of licences under the patents of P. Cooper Hewitt, 
E. Weintraub, P. H. Thomas, C. P. Steinmetz and others. Both 
the Westinghouse Electric & Manufacturing Co. and the General 


painting. &c., was 1-65d. per mile. compared with 1-60d. in 
1910 and 1-54d. in 1911. Similar maintenance expenses in the 
multiple-unit cars were 0-54d. per car-mile in 1912, 1-05d. in 
1911 and 0-95d. in 1910. 

Baiancing the Rotors of Turbo-Alternators.— According 


to the “ Electric Railway Journal," in American factories 
practically all turbo-alternators are balanced by a cut-and-try 
process. The turbine is first assembled on the test floor and 
connected to the steam and exhaust mains and to the oil and 
water systems of the plant. As the machine is driven under 
its own power, the test men determine which end of the machine 
is the roughest by placing the forehead against the casing at 
different places. A weight is then inserted into one of the 
tapped holes provided in the runner, and the machine is speeded 
up, the result of the “shot” being noted. If the vibrations 
are less violent but still noticeable, another and heavier weight 
may be inserted in the same hole. Ifthe first attempt produces 
more violent vibrations, the weight is removed and placed in 
some other part of the runner. Each tester generally has its 
own “follow-up scheme " of placing the successive weights. - 
The process is continued until both ends of the turbine are free 


from vibration at the rated speed. When the generator is 


attached to the shaft this process is repeated and weights are 
placed upon the ends of the rotor at various points on the 
circumference until all bearings and the casings of both the 
turbine and the generator are free from vibration as far as can 
be detected by placing the forehead against them. Many 
factories balance the rotors of their generators dynainically 
before they are assembled in the machine. Special apparatus 
fitted with delicate balancing mechanism is required in this. 
work. Asa precautionary measure these machines are generally 
subjected to a high-speed test before they are allowed to leave 


the factory. 
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Restrictions on Radio Research.—‘‘The Times," in deal- | encountered in employing exhaust turbines with certain kinds 
ing with this question, remarks that it is a little unfortunate | of steam plant in which the supply of steam is intermittent, he 
that so many limitations have to be placed upon radio | proceeds to discuss the working of a colliery winding engine 
research when carried out on anything like a large scale. | as a typical example of plant to which heat accumulators are 
More particularly in the case of radio-telephony restrictions | adaptable. A consideration of the working of a winding 
ere often imposed in granting a licence which greatly hamper | engine, the author said, will reveal the difficulties of utilising 
the experiments for which the licence is required. In & recent | to the fullest extent the energy of the steam. The engine only 
instance a licence was applied for, with the object of demon- | uses the steam during a part of each cycle, and in order to 
strating a system of wireless telephony at an exhibition where | rapidly accelerate the tubs it is usual to admit steam to the 
it was essential to employ a wave-length of some considerable | cylinders throughout the whole stroke for the first few revolu- 
length, but the permission granted by the Postmaster-Genera! | tions, after which the cut-off occurs earlier and earlier as the 
was rendered useless by the restriction which was imposed | winding proceeds. Towards the completion of the wind steam 
&s to the length of wave, and the demonstration had to be | is completely cut off, and the engine gradually comes to rest. 
abandoned. Conditions for radio-telephonic research are | An interval of several seconds then elapses whilst the tubs are 
necessarily different from those applying to telegraphy, and | changed, and the cycle is then repeated. The effect of the 
restrictions which are doubtless necessary for the latter are a | intermittent working is to cause a great variation to occur in 
serious handicap on much of the experimental work which is | the rate of steam consumption at any instant. In the ex- 
80 badly needed just now to help forward radio-telephonic work. | ample chosen the rate of steam consumption fluctuates between 
It is, therefore, to be hoped that suitable modifications may be | the maximum and minimum values of 105,000 lb. per hour and 
made in order to avoid hampering the legitimate work, not only | zero. Were a condensing plant installed, it would be required 
of amateurs, but also of capable scientific workers, who are | to work under verv disadvantageous conditions, and only 
anxious to take part in the development of radio-telegraphy | inefficient results could be anticipated. The plant would need 
and telephony. Licences as now granted are very specific, | to be designed for the maximum duty, and would, therefore, be 
and permit but little of the elasticity that is desirable in certain | disproportionately large for the normal requirements. In the 
cases. A licence without any restrictions as to wave-lengths | circumstances it is common to find engines of this class ex- 
used or power employed if granted in certain cases to men | hausting vast quantities of steam uselessly into the atmosphere. 
who could satisfy the authorities of their ability to act with | The problem of utilising this waste heat was solved in the year 
discrimination"would probably give an immediate impetus to | 1901 by Prof. Rateau, of Paris, and at the present time no less 
many investigators upon whom at present limitations are | than 400,000 B.H.P. is being recovered from exhaust steam. 
placed which prevent them from carrying on progressive work | The object of the svstem introduced by Prof. Rateau is to 
in certain directions. obtain a regular supply of steam in place of the steam inter- 


Estimated Cost of Generating and Transmitting Electric mittently ejected from the primary engine. os m : 
Energy from Trollhattan to Copenhagen.—According to the attained by passing the exhaust steam ee suitable bin 
* Engineering News," two schemes were prepared for this PR one whence * eA ue y aues d 
purpose, one three-phase 100,000-volt line, on iron poles with is ri Ne id "e er turbine. e ne 
Suspension insulators, with step-down and step-up trans- ope PCIE vere ours of wat SE OTA rs i yen 
formers for the submarine part of the line; the other scheme, | 9T. tiis pepe from the early forms to the e "» i 
which was adopted. was for direct-current transmission at Rateau-Morrison type. The Paper concludes with reference 
90,000 volts under the Thury constant-current system. The to several existing installations. 
great advantage in the latter system was found to lie in the 
ability to transmit current under water at 90,000 volts without 
transformer stations; its disadvantage was the necessity of 
providing 20 direct-current generators in series. A single | Current Topics. 
transmission line was estimated for with an earth return. Subjects of current interest dealt with in this issue include 
Wood poles were found to be more economical than steel | the ¢ ollowinpisss 
lattice poles. The energy to be transmitted was 11,600 kw. Mr. G. M. B. Shepherd contributes an article on “ High-Frequency 
adi Mu oe coe D UE e re ae MU QE aid dd and gives some practical details of such a wave 
with losses, to nearly 20, .P. üttan. le er (p. 399). 
distance is 204 miles, of which 3 miles i8 across the Strait of We give a general account of what is being done by & number of 
Oresund. For the alternating scheme, four cables were the electricity supply undertakings in London at the present time. 
estimated to be laid across this water, whilst for the con- | including the following: The Brompton & Kensington Electricity 
tinuous-current scheme two cables were allowed for. Supply Co.. the City of London Electric Lighting Co., the Chelsea 

SSS SS eS Electricity Supply Co., the Charing Cross, West End & City Elec- 


— 


Alternating | — Continuous tricity Supply Co.. Hampstead Borough Council, Hackney Borough 
purtenm. Cure: Council, Lot’s-road Power Station of the Underground pi 
Railways, London Electric Supply Corporation (Ltd.), the Metro- 
— ; Cost of in pply po 
ae Annual tala: Annual | politan Electric Supply Co., St. Marylebone Borough Council, St. 


tion. | Ct- | tion. | 999t- +! Pancras Borough Council. Poplar Borough Council. Shoreditch 


Borough Council, Stepney Borough Council, Westminster Electric 


Generatin gstation ...........- eee £43,150 | £4,720 | £63,000 | £6,800 | Supply Corporation and West Ham Borough Council. Last week some 

"Transmission line .................-.-- 140,340) 12,500 | 70,000) 6,800 | extensions at Poplar were formally opened, and these are describe 

"Three transformer stations ......... 2 2 Sou 3316 in this article (p. 392). 

Saniya BEE Saton. QU f ? , : An interesting run was made on Monday. Tuesday and oe 
siclba toU yes) od caren. 33,390| 3,900 last from Dumfries to London by an Edison Accumulator Vehicle 


We give an account of this (p. 384). 


.Continuous-current motors, switch, f 
An account is given of the discussion following the reading © 


gear, three-phase generators ... 69.300! 7.660 


| 
e 
. 
e. 
* 
. 
. 
ee eee ee 


Incidentals................ eene 47,570| 4,900 | 28,770] 2,900 | x, A J. Aldridge's Paper on '* Practical Application i deut 
| les Transmission Calculations,” before the Institution o ectric 
| * 9^5 ' 
Totals eene £327,338 |£33,500* |£240,110 |£25,3301 Erigineers- (p. 338). 
* £2-9 per kw. T £2-2 per kw. Companies’ Meetings and Reports. — Extraordinary general meetings 


: : ! of the Eastern Telegraph Co. and Eastern Extension Australasia 
Heat Accumulators and their Use in Exhaust Steam ' „nd China Telegraph e are reported. and abstracts are given of 


Turbine Plants.—An interesting Paper on this subject was | the directors’ reports of the Bombay Electric Supply and nd 
recently read before the Junior Institution of Engineers by Co.. British Electric Traction Co., Imperial Tramways Co. an 
Mr. Allison. Following a consideration of the difficulties United Electric Tramways Co., of Montevideo (pp. 419-420). 
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for Tuesday, the 17th inst.. when members and their friends will 
"Wit Inversnaid and the works of the Glasgow Corporation Water 
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International Engineering Congress, 1915.—In connection with the 
Panama-Pacitic International Exposition, which will be held in San 
Francisco in 1915, there will be an International Engineering Con- 
gress. in which engineers throughout the world will be invited to 
participate. "The congress is to be conducted under the auspices of 
the following five national engineering societies: The American 
Society of Civil Engineers. American Institute of Mining Engineers, 
the American Society of Mechanical Engineers, American Institute of 
Electrica] Engineers and the Society of Naval Architects and Marine 
Engineers, 


PERSONAL. 


Mr. Justus Eck, whose departure we announced last October. has 
now returned to London after many months spent in visiting Aus- 
tralia, Tasmania, New Zealand, Canada and the United States in 
the interests of the Union Electric Co. 

During Mr. Eck’s visit to Melbourne he read a Paper on “ In- 
direct Lighting by Arc Lamps ” before the Victorian Institution of Elec- 
trical Engineers, and he received an invitation from the Engineering 
Society of Queensland to read a Paper before that body, but unfortunately 
la *k of time compelled him to decline. Mr. Eck expresses himself satis- 
fied in every way with his tour, and particularly with the cordial reeep- 
ticn universally extended to him by members of all branches of electrical 
industrv. 

Mr. S. T. Allen. who was recently appointed borough electrical 
engineer and manager of the Wolverhampton municipal electricity 
department, has been presented by his late colleagues and members 
of the Corporation at Carlisle with a gold watch and an oxidised silver 
inkstand. 

The presentation was made by the Mavor, who remarked that the sub. 
seribers included some of the members of the City Council, the city offi 
cil and several personal friends. He added that Mr. Allen went to 
Carlisle five years ago at a time when their electricity undertaking wa: 
ra: her in a state of confusion, but he was leaving it à profiiable and valu- 
able concern for the citizens of Carlisle. That had meant a lot of work on 
Mr. Allen's part, and the concern he was leaving was in a sound financial 
state, 

The many friends of Mr. W. S. Foale, borough electrical engineer. 
Portsmouth, will learn with much regret of the unexpected death of 
his wife on Monday last, the 9th inst. Mrs. Foale had been ill for 
some weeks, but it was hoped that her condition was improving. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, June 13th (to-day). 
TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 
10 a.m. Meeting at the Imperial Hotel, Blackpool. Papers on 
" Rail-less Traction and Motor Buses," by Mr. H. England ; 
and on “ Standard Rules for Motormen and Conductors,” by 
Mr. V. Mason, 
PuysicaL Society. 
$8 p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington, London. S.W. Agenda: 
“Some Experiments on Tinfoil Contact with Dielectrics,” by 
Mr. G. Bairsto; “ On a Method of Measuring the Pressure of 
Light by means of Metal Foil,” by Mr. G. West. 
TUESDAY, June 17th. 
Tug ‘ Porst Fives ” ASSOCIATION, 
7:0 p.m. Meeting at the Delico Restaurant, behind ‘ The Times ” 
Book Club, Oxford-sireet, London, W. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
Tuesday, June 17th. 

10:0 a.m. Meeting at the Institution of Electrical Engineers, Vic- 
toria Embankment, London. Opening of the Convention by 
the President of the Institution of Electrical Engineers, Mr. 
W. Duddell, F.R.S. Address by Mr. €. E. Shawtield, Ex- 
President. Paper on “ Prime Movers for Electric Power," by 
Dr. S. Z. de Ferranti. | 

2:30 p.m. Visit to the power house of the London Electric Supply 
Corpn. (Ltd.) at Deptford, and to the Corporation Electricity 
Works at West Ham. 

Wednesday, June 18th. 

10:0 a.m. Meeting at the Institution of Electrical Engineers. Dis. 
cussion in camera’ (members and delegates only)—Subjects : 
(1) The [. M. E. A. Bill; (2) Heating and Cooking. 

2:30 p.m. Visit to the London Electric Railways Power Station, 
Lot's-road, Chelsea. 

7:0 p.m. Annual Dinner at the Hotel Ceci] (Members, Visitors and 
Ladies). 

Thursday, June 19th. 

9:30 a.m. Special train leaves Waterloo for Kingston-on-Thames. 

10:15 a.m. Mecting in the Empire Theatre, Kingston. Address of 
welcome by the Mayor of Kingston-on-Thames (Councillor 

C. Burge). Papers on : (1) ‘‘ Air Filtration," by Mr. J. Christie ; 

(2) " Electric Vehicles," by Messrs. W. L. Watson and R. J. 

Mitchell, introduced by Mr. A. H. Seabrook. A Demonstration 

of a number of Battery-driven vehicles will be given after the 

mceting. 
1:30 p.m. Lunch at Nuthall's. 
3:0 p.m. Steam launches leave Nuthall’s for Weybridge. Visit 
to Hampton Court Palace during return journev. 
10:0 p.m. Special train leaves Kingston for Waterloo. 
Friday, June 20th. 
9:30 a.m. Council Meeting at the Institution of Electrical Engineers. 
10:0 a.m. Annual General Meeting following the Council Meeting. 
Saturday, June 21st. 
9:30 a.m. Motor-buses leave the Institution for a Visit to King 
George's Reservoir, Chingford. 


APPOINTMENTS VACANT AND FILLED. 


Manchester City Council invite applications for the post of assistant 
lecturer in electrical engineering atthe Municipal School of Technology. 
Applicants must have had experience of electric traction work or of 
some other important branch of heavy electrical engineering. Salary 
£200 per annum. Forms of application, &c., from the Registrar. 
Applications by July 1. See advertisement. 

The South Indian Railway Co. invites applications for the positions 
of foreman electrician, to take charge of a small power station at 
Madras, and electrical foreman for locomotive workshop power 
house, Negapatam. Commencing salary in both cases 250 rupees 
per month, rising by annual increments of 25 rupees per month to 
350 rupees, Applications to Mr. Robert White, consulting engineer 
to the company, 3, Victoria-street, London, S.W. See advertise- 
ment. 

An advertiser requires a lead cable engineer for an established wire 
factory in the colonies, 

A demonstrator in physics is required for West Ham Municipal 
Technical Institute. Salary £120, rising to £150. Forms, &c., from 
the Principal. Applications by noon June 23. 

_ An assistant lecturer and demonstrator in physics is required at 
Sheffield University. Salary £150, rising to £200. Particulars from 
the Registrar. 


The Council of the University College of South Wales and Mon- 
mouthshire, Cardiff, invite applications for the post of Drapers’ 
Professor of Engineering. Salary £600 per annum. Particulars 
from the Deputy Registrar. 

The post of junior assistant in the electrical engineering depart- 
ment of the Royal Technical College, Glasgow, is vacant. Particu- 
lars from Prof. Magnus Maclean, to whom applications by 17th inst. 


Mr. Thomas R. Stancombe, A.M.LE.E.. of York Corporation 
electricity works, has been appointed commercial engineer (power) of 


the Bristol Corporation electricity department. 
THE LONDON ELECTRICAL ENGINEERS. 


Officer Commandiny— Lieut.-Colonel H. M. LEAF. 
The following orders have been issued for the current week :— 

Monday, June 16, A Company.— Infantry drill, 7 p.m. to 9 p.m. Tech. 
nical instruction for all members on the fifth rate and for all candi. 
dates for higher rating, 7 p.m. to 9 p.m. Musketry instruction, 
9 p.m. to 10 p.m. Leaf Cup competition will take place on minia- 
ture range, commencing at 7 p.m. 

Tuesday, June 17. B Company.— Details as for June 16. Advance party 

© for Bere Island parale at Healquarters at 12 noon. 

Thursday, June 19, C Com pany.—Deiails as for June 16. 

Friday, June 20, D Company.— Details as for June 16. 

Saturday, June 21.— Main body for Bere Island parade at Headquarters 
at 12 noon. Headquarters will be opened for regimental businesa 
from 10 a.m. till 12 noon. 


INSTITUTIONS AND SOCIETIES. 


Students’ Section of the Institution of Electrical Engineers.— The 
following officers of the Students’ Section of this Institution heve 
been elected for the session 1913-14 : Chairman : S. M. Mills; Vice- 
Chairman : R. E. Dickinson ; Hon. Secretary : E. T. Driver; Hon. 
Aasistant Secretary : R. A. McMahon. 

Scottish Local Section of the Institution of Electrical Engineers. 

he annual summer outing of this Local Section has been arranged 


partment. 
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THE ELECTRIC VEHICLE. 


For years past electrical engineers have seen the advantage 
of the electric vehicle, but for one reason or another its exploi- 
tation has presented difficulties. The advent of the latest type 
of Edison accumulator has undoubtedly placed this subject 
in a different position, and there is an excellent prospect of the 
electric vehicle now filling a recognised commercial position 
in this country. The rights for the greater part of Europe in 
regard to the Edison battery have been placed in the hands of 
Mr. J. F. Monnot, of Paris and London, and the management 
of the business in London is in the hands of Mr. W. H. L. 
Watson. The engineers of the company include Mr. M. E. 
Fox, who at the time of writing is driving one of the Edison 
cars from Dumfries to London, a trip to which we refer in detail 
below, and Mr. R. J. Mitchell. The photographs of Mr. Monnot 
and his staff, which we reproduce in Fig. 1, are interesting at 
the present time because the movement, although not a pioneer 
movement, may be looked upon as marking a new era in electric 
automobilism. 

Among the Papers to be read at the meeting of the Incor- 
porated Municipal Electrical Association next week is one on 
“Electric Vehicles," by Messrs. A. H. Seabrook, W. H. L. 
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That there will not be any great difficulty in this respect is 
shown by the experience in arranging for running an Edison 
car from Dumfries to London. In this instance it was desired 
to charge the battery at the following towns: Dumfries, 
Carlisle, Penrith, Kendal, Lancaster, Preston, Manchester, 
Burslem, Stafford, Walsall, Birmingham, Rugby, Northamp- 
ton, Bedford, Luton and Barnet. Letters were sent out with 
reply telegraph forms to the engineer of each of these stations 
on the Thursday, and affirmative replies were received on 
the following day from all but one engineer, who happened to 
be away. 

We need scarcely remind our readers that the makers of lead 
accumulators are by no means unaware of the advantages of 
the electric vehicle. Such automobiles have been in use for 
years, more particularly in the United States. In this country 
they have been much less in evidence than they were some 
years ago when the petrol car was by no means as perfect as it 
is to-day. Nevertheless there are a good many of such vehicles 
in use, and in our next issue we hope to describe one of some 
interest. Meanwhile, we may remind our readers of an interest- 
ing run of 1,170 miles which was made as far back as 1901 
with a Kriéger Car equipped with Leitner cells. It occupied 
22 days. An account of this run was given in “ Traction and 
Transmission " of that time. The route taken was from London 


Mr. J. F. MoNwor. 


Mr. W. H. L. Watson. 


Mr. R. J. MITCHELL. Mr. M. E. Fox. 


Fic. 1.—Mr. J. F. Monnot AND His LoNpowN STAFF. 


Watson and R. J. Mitchell. After the reading of this Paper 
at Kingston there will be a regular array of electric vehicles, 
which will include the following :— 


1 Arrol-Johnston-Edison .................. Coupé. 

] Edison- Anderson ........................... Coupé. 

l s Wc Ea Pee e GA Roadster 

l " -————— M ORE 1-ton delivery van. 

] Edison-Lansden ........................... 2.ton van. 

FERON 1 iratis eo d erosset suse stie aeg o te Limousine. 

l Edison-Walker  .................... Van owned by Harrods. 
l Edison-Anderson  ........................ $s » Liberty. 
2 Three-wheeled trucks — .................. Torpedo Motor Co. 

1 Silvertown " je ^ OsdxUNSEUdePPE l-ton delivery van. 

l 5-ton van F.R. A.M. ....................- Front Driver. 

1 Edison travelling crane — ................ l-ton B.T.-H. 

E KE GOD 025: 0 oie. se a esp Coupé. 

l Electromooile .................. eese Coupé. 


A subject which naturally arises in this connection is the 
question of charging facilities. At present cars can be charged 
easily at the stations of the Chelsea Company, the Charing 
Cross Company, Ilford, the Metropolitan Company. Poplar, 
St. Marylebone, St. James & Pall Mall Company, St. Pancras, 
and many stations outside London, including Cobham. Croydon, 
Godalming, Guildford, Hindhead, Portsmouth. and others. 
At Brighton arrangements are being made for the charging of 
cars at the garage at the “ Ship” Hotel, and it is hoped to get 
the other leading hotels in Brighton to have charging stations. 


to Glasgow, thence by boat to Liverpool, where the road was 
again taken for London, via Birmingham, Bristol, and Salisbury. 
It is interesting to note that the cost of charging varied from 
9s. at Winchester up to £1. 10s. at Liverpool. It is not sur- 
prising that the latter sum was paid to the Corporation under 
protest. We imagine that the policy of this Corporation would 
now be more enlightened, though we have not the means of 
stating what their charge would actually be, as the Edison Car 
did not take that route. By way of comparison we may mention 
that the price generally charged on the Dumfries to London 
run was ld. per unit which would make the cost vary from, 


say, ls. to 2s. 6d. per charge, depending upon the length of 
the charge taken. 


THE RUN OF THE EDISON CAR FROM DUMFRIES TO LONDON. 


The run from Dumfries was commenced on Mon day morning at the 
early hour of 3 a.m.. this being selected as a more suitable time than 
5 o'clock as originally intended owing to the fact that the car 1s 
a town vehicle, and has a gear of 6:1. which represents a gpeed 
on the level of about 18 miles an hour. The driving was entrusted 
entirely to Mr. M. E. Fox, who was at the wheel almost, without 
intermission throughout the whole of the trip. We do not propose 
in the present issue to give more than a résumé of the event, but in 
our next number the technical data which Mr. W. E. Warrilow. the 
observer on behalf of Tug ELECTRICIAN, was enabled to obtain during 
the run will he published in detail. 


iinet 


celebrated Kidsgrove Bank approaching Burslem Electricity Works 
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The weather conditions for the schedule which had been arranged 
for the first day, Monday, June 9th. were the worst that could have 
been encountered. After passing Carlisle a strong head wind wag 
experienced, and this ultimately developed into a gale with driving 
rain and sleet. Under such circumstances it can be imagined that 
the progress was comparatively slow. and that the schedule time 
was not to be maintained. The total time of the run on Monday was 
21 hours, of which 12} hours were taken up by actual running, and 8} 
hours by charging and “ boosting “ operations, including manceuvring 
in and out of the various works. The engineers of the following 
towns, Carlisle (Mr. F. W. Purse), Penrith (Mr. F. W. Speight), 
Kendal (Messrs. Gilkes & Co.), Lancaster (Mr. G. C. Milnes), Preston 
(Mr. J. H. Tonge) and Manchester (Mr. S. L. Pearce) kindly placed 
the necessary facilities for obtaining current at the disposal of the 
passengers, and the connection to the battery terminals was made with 
a minimum of delay. The most notable achievement of the first day's 
run was the successful climbing of Shap Fell in the Westmoreland 
Hills. à notable mountain road having average gradients of 1 in 11. 
13and 17. At the top of the summit the full force of a gale of wind 
and rain was encountered, but the electrical equipment proved 
equal to the severe task. Owing to the slow running and the heavi- 
ness of the roads, also the difficulty in driving in the dark in a closed- 
in vehicle having a glass front, Manchester was not reached until 
11:45 p.m., or practically 4 hours behind schedule time. 

As the passengers had been on the road since 2:30 it was considered 
advisable that they should be given as much rest as possible, and a 
start was not made on the Tuesday morning until seven o'clock. or 
‘exactly four hours behind previously scheduled time. The car was 


Photo., Birmingham Corporation. 


Fic, 2.—THE EpisoN CAR AT DALE END, BIRMINGHAM. 


From left to right in the picture: Mr. W. E. Warrilow, THE ELECTRICIAN; Mr, 
IT. W. Foulds, Birmingham Electricity Department; Mr. M. E. Fox, Edison Rtorage 
Pattery Oo. ; and Mr. W. E. Milns, Birmingham Electricity Department, 


picked up at the Polygon sub-station of the Manchester Corporation, 
and after having the cells filled up with distilled water was soon under 
way again. Previous to leaving, it was run on to the weighbridge, 
and was found to weigh 30 cwt. with passengers. and 27 cwt. without 
passengers. It was hoped that London might still be reached at a 
very late hour on the Tuesday night. After making a run of some 
30 miles the car surmounted another severe gradient in the locally 


(Mr. C. H. Yeaman), where the next charge was to be taken. 
This hill has an average gradient of about I in 15. Amongst the 
notabilities in the district the surmounting of it was looked upon as 
a remarkable achievement. Further '* boosts " were obtained from 
Stafford (Mr. W. M. Valon) and Walsall (Mr. A. S. Barnard). Through 


some time to give the charge, so that the battery was quickly coupled 
up. Leaving at 4:15, the next run to Bedford (Mr. R. W. L. Phillips) 
was carried out, and the last stop was made at Luton (Mr. W. H. 
Cooke) at8a.m. Incidentally, the last named was the second member 
of the ** Point Fives" who furnished energy for the vehicle, the first 
being Mr. F. W. Purse, Carlisle. Luton was left at 10:30 a.m. The 
last 30 miles to London were accomplished without difficulty. and 
the finish of what will prove to be an historic electric vehicle run 
was brought to a close at THE ELECTRICIAN offices at about one o'clock 
on Wednesday afternoon. 

There were no accidents or breakdowns throughout thc entire 
course of the trip. either electrical or mechanical, and no troub!e 
was experienced with the Pa!mer tyres. All the roads c!ong which 
the vehicle passed were successfully run under its own power and 
without stops at any point. The battery and the motor were hand- 
warm during the run, and the same may be said of the over-worm 
drive on the differential. A little oil was only introduced after 340 
miles had been run. Although the controller was ca'led upon to 
break currents as high as 150 amperes at certain points there was no 
excessive sparking and no arcing at any time. 

. The total number of charges given to the battery during the trip 
was 13. The entire distance run was approximately 380 miles ; this 
figure including the extra mileage required to reach the electricity 
stations in the various towns, and manceuvre in and out of the 
works. In the majority of cases the Edison Storage Battery Co. is 
being charged by these various stations at the rate of 1d. per kilowatt- 
hour, although in a number of instances it was decided to supply the 
energy free of cost. The maximum charging current given to the 
battery at any point was 125 amperes, which was maintained for a 
period of one hour, and followed by a further charge at the rate of 
90 amperes for half an hour. The greatest time spent in charging 
the batteries at any point was 2y hours, this being at Burslem after 
the climbing of Kidsgrove Bank. and the shortest time was half an 
hour. E 

The weight of the battery is 900 lb.. and the 60 cells are placed in 
two portions, one under the bonnet, and one under the seats in 
sections of 36 and 24 respectively. The chasis and body of the car 
have been made by the Arrol-Johnston Co. to the specification of 
Mr. Monnot. The springing of the vehicle has received special 
attention, and wecan only speak in the highest terms of the smooth- 
ness and comfort of the running even over the rough roads which 
were encountered in the Lancashire, Potteries and Birmingham dis- 
tricts. Inthe absence of Mr. T. C. Pullinger, the general manager, the 
interests of the Arrol-Johnston Co. were watched during the course of 
the run by Mr. E. W. Lewis. who is the builder of the chassis. The 
arrangements for facilitating the charging of the batteries at tke 
various stations were in the hands of Mr. W. H. L. Watson. of the 
Edison Storage Co. 

We think that the foregoing particulars will be sufficient to indi- 
cate that the run is a noteworthy achievement, and one that will 
create both technical and popular interest in the electric vehicle. 
We hope to publish, as we have already said, a detailed account of 
the performance in next week's issue. The lay Press along the route 
sent reporters, who interviewed the passengers and obtained a quan- 
tity of interesting material for their columns. We take this oppor- 
tunity of expressing our thanks to the various engineers and others 
who co-operated in making the run a success, for without this assis- 
tance it would certainly not have been possible to achieve what our 
readers, we think, will agree was a splendid record. | ; 


> 


THE LOT’S-ROAD STATION OF THE UNDERGROUND 
ELECTRIC RAILWAYS, LONDON. 


In order to assist members of the Incorporated Municipal 


the courtesy of the electricity department the charging facilities at | Electrical Association in their visit to the Lot's-road generating 


Birmingham were put on in record time, and subsequently, under the 
pilotage of two cars, the journey to the outskirts of the city was made 
in excellent time. Mr. H. W. Foulds, secretary of the department. 
organised the arrangements admirably. Fig. 2 is from a photograph 
of the vehicle taken outside the Dale End offices. behind which is a 
large sub-station. A voluntary stop was made at Coventry with 
the idea of interesting the local Press. but no current was taken. 
Rugby was reached at 10:30, the start from Birmingham having been 
made at 7:30, this period including the time spent at Coventry. The 
B.T.-H. Company were most liberal in their provisions for charging, 
and the car was run into one of the shops with a minimum of delay. 
àt was decided to proceed somewhat leisurely over the rest of the 
road. Rugby was left at 12:30. and Northampton reached at 2:45 a.m. 
The Northampton Electric Light & Power Co. had been in readiness 


—M — — 


station we give below a brief account of the plant there in- 
stalled. As is well known, this is the largest power house in 
London, and supplies the Metropolitan District, the Baker 
Street & Waterloo, the Charing Cross & Hampstead and the 
Great Northern & Brompton railways. These aggregate about 
46 miles of double track. The average energy consumed per 
day is 450,000 kw.-hours, giving at times a maximum demand 
of 42,000 kw. 

The power for supplving these lines is centralised in a power station at 
Lot's-road, from which power is transmitted on a three-phase system at 
11.000 volts and 33J periods to 25 sub-stations dispersed along the routes. 
From thesub-stations the power is distributed on adirect-current 600-volt | 
third and fourth rail system. Lot’s-road power station, having a total 
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capacity of 48,000 kw. ,is situated on the north bank of the river Thames, 
on which is borne its main supply of coal; a branch of the West London 
Extension Railway also runs close by, from which a supply of rail-borne 
coal is available if required. A special dock has been constructed for the 
accommodation of coal lighters, and this is spanned by two gantries 
delivering coal with 1} ton capacity grabs to the coal clevating plant, 
which delivers it to the top of the boiler house on to a twin belt convever ; 
from this it is distributed over the bunkers. The coal is weighed in the 
grab from the gantry house. Coaling can be carried on at the rate of 800 
tons per day, and bunker capacity for 15.000 tons is provided. The coal 
consumption of the station is about 400 tons per day. 

The building is a steel frame structure throughout, the boiler house and 
generator room running parallel, "The boiler house is disposed in three 
levels, the two upper of which each accommodates four batteries of eight 
water-tube boilers with chain-grate stokers and the ground floor the feed 
plant. On the opposite side of the generator room, throughout its length, 
are three galleries containing generator oil switches, main bus bars with 
their dividing oil switches, and feeder bus bars and their oil switches. The 
remote contro] operating board is contained in a projecting bay of the 
second gallery. The steel structure of the building is for the most part 
filled in with glass, resulting in à most efficient lighting to the generator 
room and, in the case of the control board, in au excess of heat in the 
summer months to such an extent that it has been protected by a canopy 
roof. : 

Boiler. Plant. — Each battery of eight boilers is allotted to a 6,000 kw. 
Parsons turbine, six boilers being used at a time, the other two being 
available as spares. The groups have recently been provided with a 
svstem of interconnection. Each boiler is of 5,212 sq. ft. heating surface, 
and is provided with an economiser, which is arranged in a compartment 
at the back of the boiler. The ultimate capacity of the boiler house is for 
10 of these batteries, four shafts being provided, each dealing with 20 
boilers 

Steam-driven feed pumps are installed on the ground floor of the boiler 
house, delivering into & ring main from an artesian well bored down 
475 ft. On this level is also a light rail track running below ash shoots, 
which descend from both levels of boilers ; these convey the ashes to a 
platform west of the station, where they are screened and disposed of by 
barges and vans and mostly sold for making concrete. Many of the 
valves in the station, also the dock gates and capstans, are worked pneu- 
matically, for which an electrically-driven com pressor is provided. 


Generating Plant.—In the generator room on the first boiler level are 
eight 6,000 kw. Parsons turbine sets capable of 50 per cent. overload for 
two hours, with their surface condensers disposed in pits between the 
foundations of the adjacent sets, They are lubricated by a gravity 
system of oil circulation, which includes centrifugal pumps circulating 
the oil from tanks in the basement to the top of the building, from whence 
it descends by gravity through coolers having 686 sq. ft. of cooling surface. 
The surface condensing plant consists of vertical type surface condensers 
actuated by individual water and vacuum pumps giving a drv vacuum; 
these pumps, which are on the ground level, are driven electrically. The 
condenser circulation is maintained by 20 in. centrifugal pumps, elec- 
trically driven. The water is brought from and returned to the river 
through a 66 in. main and the intake includes a revolving screen; the 
flow may be reversed if necessary. The system acts as a siphon at all 
states of the tide, so that no lift is required of the pumps. 

A set of observation instruments is provided at a desk opposite each 
turbine, including a steam temperature recorder, The synchronising of 
the generators is effected by electromagnetic adjustment of the turbine 
governors, actuated from the contro] boards or, if desired, by hand. 

The excitation plant consists of four 125 kw. 125-volt reciprocating 
steam sets which are controlled from an auxiliary switchboard at the 
east end of the machine room, and is used in conjunction with two 
batteries of 5,000 ampere-hour capacity, either of which is capable of 
maintaining excitation for five hours. The auxiliary switchboard men. 
tioned also controls a motor-generator for battery charging, and a 220-volt 
three-phase supply given by a duplicate bank of transformers for the 
operation of all electrically-driven auxiliaries. A 1,500 kw. 220-volt 
turbo-alternator is also provided for the operation of auxiliaries in the 
event of a start up being necessary. The station lighting is supplied 
partly from the 220-volt alternating and partly from the 110-volt con- 
tinuous-current supplv. The generator room is traversed by two 18 ton 
direct-current operated cranes, each crane having three motors, 


Suwitchgear.—The generator bus bars, on the second of the three switch 
galleries, are sectioned into five parts with 1,200 amperes oil switches 
interposed ; and these switches are provided with disconnecting knife 
switches on either side for inspection purposes. ^ On each section pro- 
vision is made for the cables of two generators, to which they are con- 
nected through 500 ampere oil switches, protected on the bus-bar side by 
corresponding knife switches. 

'The feeder bus bars on the third gallery are divided into 10 sections, 
each of which is fed through a 1,500-am pere “ group " oil switch from a 
tapping from the generator bus bars. Each section accommodates six or 
seven feeders, of which there are 64 in all leaving the station through oil 
switches guarded bv corresponding knife switches. These feeders, which 
are duplicated, are 0-15, 0:2 and 0°25 sq. in. triple concentric cables, run in 
earthenware conduits bedded in concrete, toa point at Earl's Court on the 
railway svstem, and thence they are continued on brackets along the 
tunnel walls to the sub-stations. The earthenware ducts are arranged in 
twosets of 32, the duplicates being disposed on either side of a 9in. brick 
division. All oil switches are direct-current motor operated. The con- 
trol board, situated immediately before the feeder panels on the second 


gallerv, is of the desk pattern. Each generator panel carries an operating 
switch for the electrical synchronising control, synchroscope connection, 

an operating lever for the generator oil switch, a knife switch and motop 
operated rheostat switch for fields ; also an operating lever for one of the 
groupswitehes. On alternate panels are placed the controls of the gene- 
racor bus bar intersecting oil switches, Above the desk panels are fixed 
the necessary instruments for each generator, and at either end of the 
board is a synchronising dial. 

From the aspect of reduction of capital expenditure in centrali ed 
supply it is interesting to note that of the 60,000 kw. normal capa iiy 
included in this station the cubic space oecupied bv the building woras 
out at 132 cubic ft. per kilowaitt, including the business offices, and the 
area occupied at 1-29 sq. ft. per kilowatt. 


APPLICATION OF MECHANICAL DEVICES TO THE 
ASSISTANCE OF MANUAL OPERATING IN TELE. 
PHONE EXCHANGES.* 


BY W. SLINGO. 


Summary.— Apparatus by which operators can be assisted in dealing 
with the traffic of ordinarv manual telephone exchanges is described in 
detail. These include traffic distribution, call- wire selectors and alarm 
signals. 


The British Post Office has been considering for some time past the 
question of the extent to which mechanical switching devices can 
be brought to the aid of operators in dealing with the traffic of 
ordinary manual exchanges. The most promising developments 
appear to be the three following: (a) Apparatus for evenly distri- 
buting traffic over à number of operators’ positions ; (b) a device for 
improving the transmission conditions on B positions where 
more than one call-wire is terminated ; (c) equipment for selecting 
and isolating outgoing call-wire circuits in cases where several coll- 
wires are used for operating a very large group of junction circuits. 


Traffic Distributor.—ln ordinary circumstances an operator at a 


manual telephone exchange has the load of her position so arrenged 
that she is left with a fairly large percentage of unoccupied time 
in the busy hour; this is necessary to encble her to cope with the 
traffic during short rush periods. Also during the slack per-.ods, 
when several positions are coupled, the conditions of operating ere 
such that the load efficiency per position is considerably reduced. 
Nome consideretion, therefore, has been given to the feasibility of 
utilising automatic equipment in such a manner that when a sub- 
scriber lifts his receiver his call will be transferred immediately to en 
idle operator. By this means it is expected that the percentage of 
idle operating time in the busy hour will be considerably reduced, and 
elso, as it will be arranged that a position can be rendered inopera- 
tive when not required. the whole of the traffic during slack periods 
can be thrown on to one or two positions which will be operated 
with the same efficiency a3 obtained during the busy hour. The 
experimental arrangement which will shortly be installed in one of 
the London exchanges will provide for the replacement of the ex:st- 
ing lamps and jacks individual to the subscribers on each position by 
others, sav, 10 to 20 in number, common to the traffic-distributing 
apparatus. Each position will only be able to receive one call at à 
time—t.e., whilst an operator is answering one call one further giow 
can be received. All further traffic will pass forward to other posi- 
tions. If severa] types of service be in force at the same exchange it 
will be necessary to reserve a separate section of the traffic-distri- 
buting apparatus for each such type of service. The traffic-dis- 
tributing equipment will be subject to considerab!e interference in 
consequence of faults of such a type that a permanent glow is given 
on the calling lamp. For dealing rapidly with faults of this type 
each position will have a special circuit to the testing operator's 
position, and this lest-mentioned operator will be provided with 
group-testing apparatus which will enable her to identify in the 
subscribers’ multiple all circuits which are possed forward to her as 
faultv with perm sent glows. 

The propcsil outlined above provides only for the T 
of traffic-distributing equipment such as can be readily introduced at 
an existing exchange. and such gs will permit of the continued utilisa- 
tion of the existing cord circuits. If such a schem^ proves satisfactory 
in practice, future installations involving tr»ffic-distribution &ppa- 
ratus will be designed on the basis of sing!e-cord connecting circuits 
without answering jacks. The traffic distributer will pass the call 
direct to the answering side of the cord circuit, end 3 single operation 
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only will be involved in completing the connection with the sub- 


scribers’ multiple. 


Faint B Positions Serving Several Exchanges.—Much difficulty hes 
been experienced during recent years in large cities owing to the 
poor transmission conditions involved when several underground 

It is proposed to 
instal experimentally a simple automatic call-seeking device which 
will enable one call-wire at a time to have access to the B operator. 
It will be arranged so that the B operator can trip the apparatus in 
order that only one call can be passed by a particuler exchange 
before the other exchanges working to the same position have each 


call-wires are connected to the seme B position. 


had an opportunity of passing a cell. The B operator will be made 
aware of the necessity for using this tripping apparatus by the glow- 
ing of a lamp on her position, which will indicate the fect that an 
outlying exchange wishes to pass a call By giving improved 
transmission it is expected that quicker operating will result, with 
comparative immunity from “ wrong numbers." 


Outgoing Call-wire Selector.—On groups of outgoing cell-wires 
between very busy exchanges much trouble has been experienced as 
a result of confusion during busy periods owing to one operator 
interrupting &nother in their desire to dispose of the traffic and 
delay experienced by the A operators in finding a slack call-wire 
at such periods. Both these troubles result in reducing the load 
efficiency of the A operator and increasing the liability to “wrong 


If the B position is rendered inaccessible owing to its being unoccu- 
pied, the above-mentioned lamp is capable of being extinguished by 
throwing a supervisor's control key fitted on the centre panel, with- 
out again rendering the position accessible to the A position selectors. 
In these circumstances this lamp glows again should the position 
become accessible owing to the accidental throwing of the call-wire 
circuit key, say, during night-maintenance testing operations. A 
lamp located on the chief supervisors desk glows when ell the 
accessible B positions are simultaneously engaged with traffic pass- 
ing over the call-wires. The continued glowing of this lamp will 
indicate that delay is being occasioned, the A operators having 
difficulty in finding a free B operator, and that therefore additional 
B positions should be staffed to cope efficiently with the traffic. 
During the period when no positions are occupied the lamp will not 
glow, being disconnected when the special night-alarm key is thrown. 
The motor interrupter which supplies driving current to the selec- 
tors can be closed down during the period of night working ; but 
will be restarted eutomatically when a call-wire key on an A position 
is depressed, and will continue running until the selector has found 
and stopped on the contacts corresponding to an accessible and dis- 
engeged B position, or until the call-wire kev is released. An alarm 
is given when any of the spring sets belonging to the interrupter in 
use fail to make proper contact. Also in this case a lamp lights, 
indicating which spring set requires attention. | 

The details of the selective mechanism are shown in the accom- 
panying diagram. Each A position is provided with a selector, and 


numbers." An automatic call-wire selecting equipment has been 
installed at the Central Exchange, London, which has for its object | each selector has associated with it two relays, an R relay and a T 
Relay T operative before Relay H, the latter being 
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Ovutaorna CALL WIRE AUTOMATIC DISTRIBUTION USED AT CENTRAL EXCHANGE, LONDON. 


the selection and isolation of a call-wire when one is required by an 
A operator. There are 10 call-wires in the group affected, and they 
were, before the introduction of the new conditions, operated from 
10 call-wire keys, the.circuits of which were multipled over 160 A 
positions; When the selecting equipment was introduced the 10 
keys per position were replaced by 1 key per position. Each 
operator is given a selector which rotates when she depresses her 
call-wire key. The rotation continues until the wipers find an idle 
B operator, when the A operator is able to pass her call. A diagram 
i8 given of this. | 
When an A operator depresses her call-wire key she is auto- 
matically connected to a disengaged B operator. More than one 
A operator cannot obtain connection with the same B operator at the 
same time. A click is heard in the A operator's receiver when a 
disengaged call-wire is obtained. During periods when none of the 
B positions are open a calling lamp on the B position switchboard 
glows when any of the call-wire keys on the A positions are depressed. 
The night bell also rings under these positions. Any B position is 
capable of being rendered inaccessible to the A operators by throw- 
ing 2 call-wire circuit key situated on the B operator's keyboard ; as, 
for instance, in cases where the position is closed or when all the 
junctions terminating on the position are engaged. When a B 
position is rendered inaccessible to the A operators as mentioned 
above, a lamp situated on the centre panel of the B position glows. 


relay. The contact banks of the selectors are multipled together 
and are connected to the group of B positions, so that each B posi- 
tion is represented on each bank by a separate set of contacts. The 
B positions have also each associated with them an H relay and a 
retardation coil. The a and b arms of the selectors are connected 
with the A operator's telephone circuits through contacts of the 
associated T relays, end the selector bank contacts are connected 
with the B operator's telephone circuits through contacts of the H 
relays. On the depression of a call-wire key by an A operator, the 
arms of that selector which corresponds to the particular position 
concerned commence to seek over the contact bank, and auto- 
matically come to rest on the contacta of the first accessible and dis- 
engaged B position. The T relay associated with the A position and 
the H relay associated with the B position are now operated, so that 
the two speaking circuits are connected. On the release of the call- 
wire key on the A position the selector arms do not move from the 
position occupied. The T and H relays are, however, released, and 
disconnect the A operator's telephone circuit from the B operator's 
circuit. During the time the call-wire is in use the T relay remains 
operated, and this renders the multiple contacts on the particular B 
position engaged cgzinst the other selectors by reducing the potential 
on the £ contacts from 22 volts to nearly earth potential. The T 
relays of other selectors whose arms may pass over these contacta 
therefore will not be operated. When a B position is rendered 
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inaccessible to the selectors by the B position call-wire key being 
normal, the battery is disconnected from the ! contacts corresponding 
to the position, so that in this case also the T relays of searching 
selectors will not be operated. 

Motor interrupters are used for supplying the interrupted current 
to drive the selectors. These are provided in duplicate, and there are 
also two separate sets of supply mains available for driving the motors. 
The interrupters themselves have each 20 sets of contact springs (10 
of which are at present spare). Each spring set supplies driving 
current to 20 selectors, these being distributed between four time- 
fuse mountings, so that only alternate positions at the switchboard 
are supplied through the same fuse and spring set. In order to 
absorb the spark which would otherwise occur at the contacts of the 
interrupter springs, a circuit consisting of a 0-5 ohm resistance coil 
and a 4 mfd. condenser in series is bridged across each pair of springs. 
The current supplied to the interrupter spring sets is taken from a 
30-volt supply, and before being connected to the springs passes 
through the contacts of an electromagnetic switch. This switch is held 
in the operated position by the current driving the motor in use, and 
will release should this current fail ; in doing so it will disconnect the 
30-volt battery from the interrupter springs. In this way the driving 
magnets of the selectors are protected from receiving a continuous 
current through the interrupter springs should the interrupter come 
to rest with the springs making contact. 

The usual alarms, indicating that a fuse or a time fuse is blown, are 
fitted. An alarm is also provided to indicate when a spring set on the 
interrupter in use is not making proper electrical current, end is 
cutting off the supply of current from the driving magnets of the 20 
selectors supplied from it. This alarm is operated by a relay (one 
relay per spring set), which is normally held up by interrupted current 
from the particular spring set. Should the interrupter springs fail to 
make proper contact, this relay in releasing lights a lamp indicating 
which is the faulty pair of springs, and also rings the alarm bell 
common to the distributer. 


Operation of Circuits.—On the depression of a call-wire key by an A 
operator a circuit is closed through relay R. Relay R operating con- 
tact r’ is arranged so that the spring x makes contact with the spring r’ 
before contact is made with the spring y : 7’ therefore first prepares 
the circuit of the testing relav T from earth through T 300 and 10 to 
the ¢ arm of the selector; and, secondly, completes the circuit of the 
driving magnet. The other contact of relay R is used to complete 
the circuit of the night-bell relay and to start the motor interrupter 
during the period of night working. "The circuit of the selector- 
driving magnet now being completed, the selector arms a, b and t 
are driven over the bank of contacts representing the B positions, 
and when a set of contacts representing a free B operator is found, 
the circuit of relays T (300 and 10-ohm coils in series) and H (50-ohm 
coil only) is completed through the arm ¢ and a B position call-wire 
key. Relays T and H are now operated, but relay H, since its 
150-ohm coil is short-circuited by one of its own contacts, is slow 
acting. and relay T is thus allowed to operate slightly before it. The 
line contacts of relay T connect the À operator's instrument circuit 
to the selector arms a and b, and current then flows through the 
9.500 + 2,500 ohm coil and the A operator's instrument circuit. A 
click is given in the A operator's receiver, denoting that a free B 
operator has been found, and the P.D. between the arms a and b falls 
to a small fraction of 22 volts. Another contact of relay T dis- 
connects the circuit of the driving magnet, preventing further 
movement on the part of the selector arms, and also engages the B 
position against other selectors by short-circuiting the 300-ohm coil 
of relay T. Relay T now holds through its 10-ohm coil, and the T 
relay of any other selector testing on a multiple of this contact will 
have its 300-ohm coil shunted by the 10-ohm coil of the engaging T 
relay, and will consequently not receive sufficient current to operate. 
"The line contacts of relay H close, completing the circuit of the 
speaking leads between the A operators and the B operator's 
instruments. No appreciable click is produced in the B operator's 
receiver when these contacts close, as the P.D. existing between 
the a and b wires is by this time reduced to a small value. Of the 
further three contacts of relay H one contact closes and operates 
the meter associated with the B position, registering one call; 
another removes the short-circuit from the 150-ohm coil of relay 
H ; and the remaining contact completes the portion of the circuit 
of the chief supervisor's lamp which belongs to the particular B 
position. The A operator will now pass the call to the B operator, 
and will be assigned a junction in the usual manner; she will then 
release the call-wire key at the A position and disconnect the circuit 
of relay R. Relay R releases. Contact r’ disconnects the circuit 
through the relevs T and H, and here again it will be noted that the 


circuit of the driving magnet is opened gt contacts x and y before the ` 


cireuit of the T relay is disconnected, thus preventing any possi- 
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Relays T and H release. Of relay T the line contacts disconnect the 
A operators telephone circuit from the selector arms, thus pre- 
venting interference with other circuits when the arms commence 
to seek. Of the other two contacts of relay T one prepares the cir- 
cuit of the driving magnet for further use, and the other prepares the 
night-bell circuit and the motor-stárting circuit. Of relay H the 
line contacts disconnect the B operator’s telephone circuit from the 
contact banks of the selector and open the circuit through the retard 
coil K and the B operator's telephone. Of the further three con- 
tacts of relay H, one releases the meter associated with the B posi- 
tion, another short-circuits the 150-ohm coil of the relay H, thus 
making it again slow-acting ; and the remaining contact opens the 
circuit of the chief supervisor's lamp at this position. 

When it is desired to render a B position inaccessible to the A 
position selectors, the call-wire circuit key on the B position is 
returned to normal. This disconnects the contacts on the ¢ banks 
of the selector multiple from the H relay corresponding to that 
position. The T relays of selectors whose arms may seek over these 
contacts will therefore not be operated. When the call-wire circuit 
key on a B position is normal a circuit is closed through: Positive 
inside contact of call-wire circuit key, contact of pilot control key, 
busy pilot lamp, — 22 volts. This lights the busy pilot lamp situated 
above the position. Should it not be necessary for this lamp to 
remain lighted its circuit can be disconnected by means of the pilot- 
control key and the lamp extinguished. When the call-wire circuit 
key is now thrown another circuit is closed through: Positive, out- 
side contact of call-wire circuit key, back contact of pilot-control 
key lamp, — 22 volts, and the lamp will again light. The circuit for 
the chief supervisor's lamp is completed when all the B positions 
which have not been rendered inaccessible to the selectors are simul. 
taneously engaged. The circuit wil then be from —22 volts, 
through the pilot relay associated with the desk, the chief super- 
visor's lamp, contact of the special night-bell key, the contacts of 
Relay H on those positions which are engaged, and the call-wire 
key contacts of those positions which are inaccessible to the selectors, 
to positive. If an A position selector develops a mechanical fault a 
spare selector can be connected up to the A position affected as 
follows: Take out the relay R fuse of the faulty A position, insert 
the R relay fuse of the spare selector and connect a, b and t terminals 
of the two selectors together on the terminal strips above the selector 
racks. This procedure applies to other than mechanical faults on a 
selector, as is obvious from an inspection of the diagram. The moving 
part of a selector is removed by unsoldering the two wires from the 
driving magnet and loosening the two fixing screws; the moving 
part will then slip out. If the supply to both interrupter motors 
fails the selectors must be adjusted by hand to distribute the traffic 
amongst the B positions, according to the requirements of the ex- 


change manager. The ordinary method of call-wire working will 
then apply. 
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PRACTICAL APPLICATION OF TELEPHONE TRANS- 
MISSION CALCULATIONS.* 


BY A. J. ALDRIDGE. 
(Concluded from page 363.) 


Summary.—The author considers the theory of telephonic transmission 
from the non-mathematical point of view, describing an apparatus for 
simplifving the calculations and showing its applications to various 
problems, Some experimental results are also given. 


EXPERIMENTAL RESULTS. 


The Predominant Frequency of the Voice.—Telephone transmission 
measurements have, up to the present, been almost exclusively made 
by means of speech tests. The principle of the method is as follows : 
Two circuits are arranged so that they may in turn be rapidly 
switched on to a pair of telephone instruments. One circuit is the 
standard (details of which are given in the Paper) and the other the one 
to be tested. The numbers 1, 2,3, 4, bare then repeated several times 
fairly rapidly, first over the one circuit and then over the other, until 
the observer is able to say which is louder. The cable in the standard 
circuit is then altered and the above repeated. This is continued 
until the two extremes are reached, one in which the standard is just 
better and the other in which it is just worse. The mean of these 
two is the true balance, and the length of cable in the standard circuit, 
minus that in the other, is the allowance for the apparatus or circuit 
under test. always provided that the lengths of cable are sufficiently 
great. It is generally assumed that a frequency of 750 œ or 800 e 


may be used to represent the voice. but so far as the author is aware 
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* Abstract of a Paper read before the Institution of Electrical Engi- 


bility of the selector stepping forward during the period of release. neers. 
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no direct proof has ever been given of this, and it is of importance to | to getting an arrangement sufficiently sensitive without inserting 
settle this point if accurate calculations are to be made. An attempt | high impedance measuring apparatus into the circuit. That finally 
was therefore made to analyse the wave-forms of the currents pro- | adopted has two main advantages: the telephone circuit is not 
duced in a telephone when various speakers were talking on the | interfered with in any way, and measuring instruments of any 
instrument. impedance may be used without interfering with the circuit. Long 


Harmonic Composition of the Waves produced by 1, 2, 3, 4, 5, Con- | local lines were used in the cese of loaded lines to reduce the 
tinuously Repeated.—To determine this, oscillograms were taken of | reflection ct the ends, since it is obvious from Fig. 3 that it is 
the numbers 1, 2, 3, 4, 5, separately for six people, five men and one | useless to test any one length of line when there is considersble 
woman. In order to get a record it was found necessary to repeat | reflection. In all cases comparison wes made with 20 lb. standard 
the numbers fairly rapidly, but every care was teken to keep the voice | cable inserted in place of the loaded line. An examination of these 
as nearly the same as it would be in an ordinary test. Fig. 7 is an | results shows that when a terminel transformer is used the experi- 
example of the results obtained, the letters referring to different | mental test gives results which are practically identical with the 
observers. There is found to be a marked similarity between all the | speech results when local lines of 4 or 5S.M. are used. With the 
results for any one number, and also between the sets of 1, 4 and 5, | ordinary repeating coils, however, this is only the case with very long 
and 2 and 3. Speaking generally each wave is a slightly damped | local lines. This is due to the very considerable reflection occurring 
series of oscillations of one frequency (of course only a portion of any | in these cases ; the discrepancy becomes less as the length of local 
individual number is shown here). These curves were enlarged by | line is increased. 
optical projection, and what may be termed the fundamental and |  À number of tests were mede on 9j lb. unloaded cable with 
predominant harmonic measured. A striking similarity is shown | various terminzls and frequencies. Comparison was made with 
between the various results. The woman, who had a soprano | 20b. cable with eque! terminals in all cases. There is a very great 
singing voice, has the highest fundamental of any one tested and | variation of the apparent equivzlent (from 0-1 te 0-72), on lengths 
the lowest harmonic. It is a well-known fact that the harmonics of | up to 10 miles or thereabouts ; beyond this all five results gradually 
tend to a common value of 0-61. The theoretical value is 0-626, and 
the discrepanvy is due to the different reflection effects occurring at 
the ends of the 20 Ib. cable and the 91 Ib. cable. The theoretical and 
practical results on this account will never agree absolutely, though 
the error is small for lengths of about 20 S.M. or more. The results 
obtained graphically agree very closely with the experimenta! results. 

The euthor seys that the Paper has been prepared chiefly to present 
à simple method of calculating the complex effects occurring on tele- 
phone lines. It is pointed out, however, that there are losses occur- 
ring which are not customarily allowed for and means cre given for 
their calculation. Emphasis is also laid on the far greater utility of 
a graphical method over the usual algebraic calculations. The fol- 
lowing are the conclusions put forward : For telephone purposes the 
voice is equivalent to a wave, the predominant frequency of which is 
800 ~; a sine wave of this frequency, if used in theoretical caleu- 
lations, will give results in accordance with speech results. The 
normally accepted equivalents of uniform lines (t.e., the equivalenta 
caleulated on the assumption of an infinite line) may be seriously 
wrong when applied to practice unless the equated length of the line 
is of the order of 20 or 25 S.M. This improvement with length, how- 
ever, is only due to the fact that the terminal loss is then less im- 
portent with regard to the line loss. The equivalents of heavy gauge 
open wire lines may be improved by the addition of cables at the ends, 
the relation between the impedances of the various factors, however, 
must be taken into account in determining the amount. The ter- 
mine] apparatus plays a most important part in transmission, the 
sending instrument no less than the receiving. The reflection loss 
at any point of a circuit may be obtained from the curves given in the 
Paper. The present system of making telephonic calculations, viz., 
by adding together the equated lengths of the various sections of a 
line, is only approximately correct. To obtain accurate results the 
various reflection losses must be added. The present standard of 
comparison does not appear to be the best as a reference standard, 
IF 2 a ATES RI ar TP rA BAT. though this or a similar one is necessary for a working standard. A 

| | | | | | | li better reference standard consists of a standard cable with terminals 
giving no reflection. The overall transmission is the same in either 
Fre. 7. direction over a line composed of two or more differing types, though 
the distribution of losses is not the same. Loaded lines may be 
ries epa ante oe ou T p d tested with sufficient accuracy without the aid of speech, if suitable 
? 9 > . . 
this is well confirmed here in comparing the voices of the various Protea one SS OURS Ubi reper ar taken: 
speakers. The volume of any voice, however, is fixed by the sum of 
the volumes of the various components, the higher harmonics giving 
chiefly the effects of quality and articulation. In all the cases con- Mr. B. S. CoHEN said that the author had referred to the difficulty of 
sidered the fundamental was of the order of 5 per cent. of the prin- | obtaining a simple method of settling the best value of length of section. 
ee UR aa 
far the most important factor for telephonic purposes. These results | by an adoption o : | : . 
therefore seem i hos that the SU may be eei by & very general case of any EE. mu bike da d pnis) UE best 
low val d a large 5th harmonic of | E Ving 7,000 coils passed by the wave in ond ot time gave the best 
ue fundamental of about 160 ~, an g results in practice, and, in working out such a case graphically, the length 
800, For practical purposes the harmonic only need be con- of section would be determined by this figure quite irrespective of the 


sidered. A number of experimental results aro given confirming | error due to the graphical construction. In the case of the unloaded 
theoretical results and showing that serious transmission losses, | lines the length of section must be such that not less than z sections were 
passed by the wave in one second. Reference was also made to the 


whi described, ma 
saa) - coon by means of the methods described, may Pul EMF. normally obtained when speaking. It should be pointed 
epee nes: out that the 1-2 volts obtained with an L.B. instrument referred to a 
7 ‘ STING. hand micro-telephone, and that it was quite possible to equal and even 
ARUS A NOLE MUT iai giao ine ade | exceed the CB voltage of 5:5 volts with some of the fixed transmitter 
The preceding part of this Paper shows that calculations made L.B. instruments in general use. In the Paper there wero two tables 


with a single frequency of 800 ~ will give results agreeing with those giving the equivalent of a 600 Ib. open copper wire line under various 
obtained in speech testing even on composite lines, so that it should terminal conditions. From the values of a 200-mile line under various 
be possible to obtain & method of testing with one frequency without | terminal conditions it appeared that in no case would the transmission 
the use of speech at all, A number of tests were made with a view 1 of the complete circuit be better when cable was added, and although it 
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had becn suggested that under certain conditions the addition of terminal 
cable to an open wire trunk line might improve the transmission, he knew 
of no case in which this actually took place. With regard to curve Fig. 7 
in the Paper, there did not appear to be any speech test which showed any 
definite trace of the waviness shown in the figure; indeed, all speech tests on 
loaded lines appeared to confirm that this waviness was entirely à mono- 
frequency effect. There were three variants which were not allowed for 
in all these calculations, and which might have a considerable effect on 
the results. [n the first case, the line leakance was assumed to have a 
constant value, although in practice it might vary with both the fre- 
quency and amplitude of the applied speech wave. The second variant 
was the change of impedance of the terminal instrument with the 
frequency and current, and a good idea of these fluctuations was given 
by examination of the curves in the Appendix, where, however, there 
was no change with current amplitude. The effective resistance varied, 
however, from about 300 w to nearly 1.200 w with a change in frequency 
from 100 to 800, and the reactance changed from — 400 to + 400 for 3004. to 
1,600. The third factor to take into account was the variation in efficiency 
of telephonic apparatus with the load. These three variants undoubtedly 
complicated the result, but ii appeared to be necessary to allow for them 
in order to get at the real efficiency of any combination of telephone line 
and terminals. With regard to standards, the standard proposed. by 
Mr. Aldridge was to have a terminal instrument of the same impedance 
as that of the line, All that that amounted to was to retain the existing 
standard, but always to make due allowance for the terminal effects, 
which, in the cases of unloaded lines, had hitherto been considered neg- 
ligible. It was, however, suggested. that a standard terminal instru- 
ment mizht be constructed having the same value as the line impedance. 
This, of course, involved an instrument with a negative angle, and the 
only telephonic apparatus of this nature that could be constructed 
appeared to be a condenser telephone, which in iis present state of 
evolution was not at all suitable for use as a standard. Mention wa: 
made in the Paper that under certain conditions it was possible to make 
standard cable measurements of loaded lines against unloaded ones 
using a single frequency. 1t should, however, be emphasised that this 
could only be done when there was negligible reflection, and that a satis- 
factory multi-frequency wave, which would give accurate standard cable 
measurements for all conditions of line, was still to seek. This was one 
of the many important things that the telephone engineer who dealt with 
transmision questions had still to determine. 

Mr. J. G. Hinr called attention to the statement that it had been 
customary to ignore the sending instrument entirely, There had un- 
doubtedly been Papers pubiished where it had been ignored, but that 
had noc been the case with many prominent, and notably Continental, 
writers, whose work he was sure the author had no intention of neglecting. 
He thoucht the author had not taken into account all the qu uitities 
which affected the subject —viz., attenuation, difference of characteristic 
and impedance and distortion, The last, which was an Important matter, 
had not been taken into account. fn any long telephonie circuit appa- 
ratus was placed at different points along the line, and these very often had 
a general effect paramount to a loading effect. During the past vear the 
question as to whether the constants used were really consianis had been 
closely considered, and it had been found that in the case of open lines the 
so-called constants were in a continued state of flux. ‘They had tested 
an overhead line with a 300 lb. conductor, and during a period of four 
months there had been a variation in the atienuation constant of 16 per 
cent. They had also found that the leakance was three times as great 
when measured with an alternating current as with a steady current, 
while in very fine weather the alcernating-current leakance was as much 
as 10 times the steady leakance. It was not to be wondered at, there- 
fore, that many experimenters wished to obiain some contirmation of the 
exactitude of such measurements as the author’s before finally accepting 
them. It should not be overlooked that the standards he had adopted 
were not obtained from any calculations, but simply by arbitrary experi- 
ments. In determining standards it was necessary to adopt some point 
of view. It had always been the practice in the Post Office to assume a 
linc of a maximum length, the argument adopted being that if one could 
speak over the longest possible line then it was quite certain one would be 
able io speak over any intermediate lengih. He svmpathised with the 
author in his attempt to improve the standards, but it seemed to him that 
at the present time the standards were based on a wrong supposition, 

Mr. J. E. KiNasBURY expressed the hope that the very interesting 
scale which the author had devised would facilitate research. He asked 
that the phrase “standard mile of cable " be aliered to that used by the 
author in ‘reading his abstract—viz.. ‘ mile of standard cable.” 

Mr. F. GILL sail that the standard cable was first used in the United 
States, and was accepted in this country in 1904, it being felt that it was 
desirable to adopt something which would form the basis of an inter- 
nati nalstandard, rather than toset upastandard of our own, and he could 
not help thinking that they had done wisely. Dr. Breisig. in Paris in 1910, 
proposed the à L. standard, which seemed to be wrong for the reason 
that there was no use in the telephonic standard unless it covered both 
the line and the instrument. 

Mr. A. CAMPBELL (in a written communication) dealt mainly with the 
question of using 1, 2, 3, 4.5, as the test words, and pointed out that. 
they did not contain the vowels most commonly used in conversation. 

Mr. H. KiNasBURY could not imagine why the author had taken five 
men and one woman as his test people, but if the woman was omitted the 
harmonic most fre juently appearing was the sixth, which, at a funda- 
mental frequency of 140, gave about 870. It seemed to him that some 
doubt should be expressed as to the value of the single frequency in 
calculations, as certain tvpes of apparatus which varied greatly in impe- 
dance with frequency would give entirely erroneous results if calculated 
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on one frequency. A frequency of 800 was predominant in oscillograms, 
because it happened to be the frequency of the mouth when in the posi. 
tion for uttering the vowel “ ah," but although it was predominant it was 
not necessarily the characteristic frequency of any one vowel nor the 
frequency which should be taken into account exclusively in calcula- 
tions, As time went on more attention would have to be paid to the 
higher and lower frequencies, if the question of articulation was to receive 
the attention it deserved. 

Mr. A. J. ALDRIDGE, in reply, said that Mr. Cohen had suggested 
applving some formula similar to that proposed by Prof. Pupin for 
gelding a lengch of section. No doubt some such formula could be got 
out, but it was complicated by the fact that different types of line had to 
be allowed for. and he did not think that Prof. Pupin’s figure of 7,000 
sections per second was workable. The efficiency of instruments did, of 
course, vary, but the ordinary transformer efficiency was covered by the 
impedance, The only thing not allowed for was the difference in the 
machanical efficiency, which could, naturally, not be allowed for, but the 
variation in the impedance of a loca] or common battery terminal was 
less than 10 per cent., so that there was not very much alteration neces. 
sarv. Mr. Cohen had spoken about the difficulty of constructing such 
an instrument as was suggested in the Paper. He admitted that it 
would be difficult, but it was not necessary. He had only put it forward 
as a reference standard, The existing standard was quite suitable for 
all purposes, but allowances should be made for the terminal effect, and, 
as Mr. Cohen said, when that was done the two standards became one, 
bui even then the standard he had proposed was the right one as a basis, 
and the other should simply be à working standard from it. He quite 
a zreed that loaded lines could not be tested unless the terminal effect was 
re duced to nothing, but one could calculate what they should be bv a single 
frequeney. He would alter his remark, referred to by Mr. Hill.about the 
sending instrument. Regarding distortion, in the great majority of cases 
there was no need to allow for it, but if one wanted to it was quiie simple 
to make calculations ai two or three different frequencies. Allowance 
for apparatus on lines could also be male quite simply if dealt with 
graphically, though the ordinary algebraic calculation was extremely 
complicated and out of the question in many cases. Mr. Hill said that 
the so-called constants of the line. varied. Perhaps they did, but it was 
imposible to show that sort of ching in a formula. The figures given in 
his formula were alternatine-current figures ; direct-current figures were 
ahsoluiely useless. Mr. Hill seemed to have rather misunderstood that 
the object of the Paper was to give a simple means of calculation, rather 
than to give any very. precise resulis. Replying to Mr. H. Kingsbury, 
leaving out the woman, the mean came to 844, and not 870. He agreed 
that ihe standard should include the instrument, Mr. Campbell did not 
asee with 1. 2. 3. 4. 5.. That had now been in use for a long time, and 
was tested a lictle while back against two sentences, such as " Mary hada 
little lamb," and the results obtained with the sentences were the same 
as with the L 2, 3, 4,5, and ihis was not found to be the case with a con- 
tinuous “ah sound. Mr. H. Kingsbury wanted further tests made 
wi.h a number of frequencies, but so far as he had gone a single frequency 
of X00 appeared to give correct resulis. He had not made any tests on 
open-air lines, in which case no doubt more frequencies would be neces- 
sary. hui he did not see why tests with two or three frequencies should 
noi be made and the results combined. 


MECHANICAL GEARING FOR STEAM TURBINES. 


Power Piast Co. 


One of the limitations of the steam turbine as a prime mover is 
its very narrow range of economics! speed. This limitation has 
created the dom nd for 2 suitable means of reducing the speeds of 
turbines in order to extend their range of utility. So far only two 
such systems of speed reduction have been developed, nantely, 
mechanic! gearng, principally in this country and the United States, 
end an hydreulie transmission system on the Continent. We 
exclude electric! systems which do not of course fall into quite the 
same category. 

The peripherz! speed at which mechanical gearing in connection 
with steam turbines has to run generally ranges between 6,000 and 
3.000 ft. per minute. the lower of these speeds being a figure which 
not so many years ago was considered the upper limit of gear 
velocities. Steam turbine gears, as now generally made, are a special 
type of double-helical gearing characterised by fine pitches and 
relatively very large face w.dths. At the high velocities above 
referred to straight-cut gearing, with its imperfect engagement con- 
ditions and consequent noise and vibration, had to be ruled out alto- 
gether. The specia! characteristics of doub'e-helica! gearing designed 
for work in connection with steam turbines ensure Very even engage- 
ment. Tnis even engagement is obtained by a large number of teeth 
being in simultaneous contact so that the total contact is not varied 
by the change from tooth to tooth dur.ng rotation, but even this 
continuous contact elone would not be sufficient at the extremely 
high velocities to secure gears which would run without noise and 
vibration, if it were not combined with perfect tooth shapes, accuracy 
of division end high-class workmanship generally. 

To obta'/n the correct tooth curves, a generating process must be 
adopted, as any formed cutter process would be inadequate. It is 
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also easily understood that at such high speeds even the com- 
paratively small amount of rubbing action of double-helical gearing 
can lead to the rapid destruction of tooth surfaces, if the materials 
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400 H.P. steam turbine running at 3,000 revs. per min. with speeds 
reduced with Power Plant gearing to 380 revs. per min., form a 
typical example. One of these gears is shown in Fig. 2. There are 


which have to run together are not carefully chosen and very efficient ! five such pumps installed and those in operation work continuously 


lubrication maintained. Onsuperficial consideration, it might appear 
that the best Jubrication would be secured by running the gears in an oil 
bath. As a matter of fact, however, owing to the high velocity of the 
teeth, this method is impracticable, as the temperature of the oil in- 
creases so rapidly as to render it useless as a lubricant, besides which 
there would be a not inconsiderable loss of efficiency due to skin 


friction. 


Fic. ?!. —lURBINE GEAR OF S.S. “© VESPASIAN,” TRANSMITTING 1,000 H.P. 
AT 1,500/700 REVS. PER MIN. (Power Plant Co.) 


p The first steam turbine gear of any size put into practical use in 
this country was the41,000 H.P. gear for thefpropulsion of the s.s. 
* Vespasian," which has now been running for several years on 
regular trips between Newcastle end Continental ports. This gear 
is shown in Fig. 1. This gear was dimensioned and cut by the Power 
Plant Co..of West Drayton, Middlesex, who were particularly qualified 
to execute the work, having specizlised for many years past in the 
manufacture of double-helical gearing for general purposes. The 
results with the s.s. '* Vespasian " were so satisfactory that they can 
be said to have created an entirely new industry in the production of 
steam turbine gears for ship propulsion, a great many of which are 
already in reguiar use and new ones are being continuously installed. 
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; day and night, frequently for the whole week. Such gear-driven 
pumps have proved in every way equelly reliable to pumps driven 
direct from steam engines. The direct connection of the centrifugal 
pumps to the steam turbines would be impossible owing to the wide 
discrepancy between the economical speeds of each machine. 

The drive of direct-current generators does not differ in any way 
from the drive of centrifugal pumps and with suitable ratios such 
gears can be made for practically any power. Therefore steam 
turbines can be used for the drive of direct-current generators almost 
&s economically as for high-speed alternators. The use of such high 
velocity gears is not limited to speed reduction in connection with 
steam turbines. The development of high-speed turbine pumps 
und of turbo-blowers has led to speeds for these types of machines 
which considerab!v exceed in some cases not only the speeds of steam 
turbines but also the speeds for which high-power electric motors can 


Fic. 2.—400 H.P. RATEAU TURBINE AND REDUCING GEAR WITH RATIO 
3,000/380 REVS. PER MIN., INSTALLED AT NEASDEN PowER STATION 
METROPOLITAN Rattway Co. (Power Plant Co.) 


he economica!ly built. For such cases the Power Plant Co., arc 
supplying speed-increasing gears made exactly on the same lines as 
speed-reduction gears for steam turbines and running with the same 
reliab:lit y. 

GREENWOOD & BaTLEY. 

Another firm who have bzen constructing gears for use with steam 
turbines for some time are Messrs. Greenwood & Batley. They have 
been giving the subject their attention for some 15 years. Tne gears 
employed by them 2re of the doub!e-helical type with a fine pitch of 
teeth, and are mide very brozsd and strong so that the stress in each 


Fic. 3.—SreeD REDUCING GEAR ON TuURBO-GENERATUR SHOWING LUBRICATING ARRANGEMENT (Greenwood & Batley.) 


v» After the success of steam-turbine gears on board ship, it was only 
natural to utilise them for stationary purposes. Tne first installation in 
Great Britain, where a large power was transmitted through turbine 
gear made by the Company above referred to, was a rolling mill 
installation in Scotland, where the power of an exhaust turbine was 
directly transmitted through a double train of power plant gearing to 
à rolling mill. In electric-power stations, particularly in those of 
large size, the steam-turbine gear would prove useful in various 
directions. The circulating pumps for the condensing plant at the 
power station of the Metropolitan Railway at Neasden driven from a 


tooth is low. The pinion is made of a specially hard st^^l, the gear 
wheels being mild steel rings pressed on to cast-iron wheels. The 
teeth are cut with extreme accuracy, and as a result of this end of the 
careful selection of the materia! used it is claimed that the gears are 
not subject to any appreciable wear. The ratio of speed reduction 
varies from 10 to 1 in the smaller turbines to 13 to 1 in the larger 
machines. As will be seen from our illustration (Fig. 3) forced 
lubrication is employed, the worm wheel between the halves of the 
gear wheel driving an oil pump which forces oil under pressure to the 
gears and high-speed bearings. | 
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ELECTRICITY SUPPLY IN LONDON. 


INTRODUCTION. 


The history of electricity supply in London will, when it 
comes to be written, be a document different from anything 
else in the world. Only the history of electricity supply in 
Paris would present any points of similarity, and even those 
would be few and far between. We may perhaps mention 
the salient points in this history which is still being made 
at the date of writing. The first early efforts with more or 
less private plants such as the lighting of the Victoria 
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been substituted for the cast-iron provisions of its predecessor, 
the parochial ideas of each district which resulted in -the 
establishment of a number of separate schemes and systems, the 
evils of which we have not yet fully tasted, and the attempts 
(too late) to inaugurate a broad and independent scheme, are all 
salient points in the history of London Electricity Supply which 
might be fully discussed. In this article, however, it`is not 
our intention to discuss what might have been but]rather 
what is. By the kind co-operation of jthe various engineers 
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Fic. 1.—MAP SHOWING ELECTRICITY SUPPLY IN THE COUNTY or Lonpon. (Shading in the areas indicates competitive supply.) 


Embankment and Holborn Viaduct, the stultification o 


f | we are able to give our readers some idea of the present state 


development along broad lines by the passing of the Electric | of electricity supply in London, and to submit some interest- 
Lighting Act of 1882, the second start after the Act of 1888 had | ting information for members ot the I.M.E.A. regarding, {more 


Connections Year supply Connections Yearsupply 


in kw. started. 

Battersea Borough Council..................... 7,099 ... 1901 
Bermondsey Borough Council................ 5,689 ... 1902 
Brompton & Kensington Elec. Supply Co. 9,048 ... 1889 
Central Electric Supply Co.*.................. — .. 1902 
Charing Cross, West End & City Electricity 

Supply Co: E 39,300 ... 1891 
Chelsea Electricity Supply Co................ 8,820 ... 1889 
Chiswick Electricity Supply Corpn. ......... 2,392 ... 1900 
City of London Electric Lighting Co........ 41,200 ... 1891 
County of London Electric Supply Co....... 44,7603 ... 1897 
Fulham Borough Council...................... 5,355 ... 1901 
Hackney Borough Council..................... 8,300 ... 1901 
Hammersmith Borough Council............ t— .. 1897 
Hampstead Borough Council.................. 12,274 ... 1894 
Islington Borough Council..................... 9,778 ... 1896 
Kensington & Knightsbridge Electric 

Lighting (0:5: entertain hoc 14,000 ... 1887 


in kw. started. 
Kensington & Knightsbridge E.L. Co. & 


Notting Hill E.L. Co.£ ................... — .. 1900 
London Electric Supply Corpn. ............. $15,053 ... 188^ 
Metropolitan Electric Supply Co............. 30,512 ... 1890 
Notting Hill Electric Lighting Co........... 7,190 ... 1891 
Poplar Borough Council........................ 13,200 ... 1900 
St. James’ & Pall Mall Electric Light Co... 14314 ... 1889 
St. Marylebone Borough Council............ 23,475 ... 1905 
St. Pancras Borough Council.................. 19,306 ... 1891 
Shoreditch Borough Council.................. 10,000 ... 1897 
Smithfield Markets Electric Supply Co..... 700 ... 1897 
South London Electric Supply Corpn. ...... 9,000 ... 1899 
South Metropolitan Elec. Light & Power Co. 7,282 ... 1900 
Southwark Borough Council.................. 3,090 ... 1899 
Stepney Borough Council...................... 18,750 ... 1899 
Westminster Electric Supply Corpn. ....... 35,200 ... 1890 
Woolwich Borough Council................... 4,316 ... 1893 
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* Supplies in bulk only to the St. James’ & Pall Mall Electric Light Co., the Westminster Electric{Supply Corpn. and thejChelsea Electricity 
SupplyCo. f Nofiguresavailable. {Supplies in bulkonly to the Kensington & Knightsbridge and N otting Hill Com panies. § Excluding railway load. 
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particularly, the development of the power, heating and cooking 
loads. The information 1s by no means exhaustive, for space 
will only allow us to deal with a few of the undertakings. 

The above list shows the supply authorities at present 
operating in the London area, the connections to their mains 
according to the latest returns, and the year when the aupply 
was started. 

We also include an account of the West Ham Corporation 
undertaking, which has connections amounting to 18,475 kw. 
and a maximum traction load of 1,780 kw., although it is not 
in the area of the County of London. 

Fig. 1 shows how electricity supply is parcelled out in London. 
This map was published by us in 1907 and therefore may be 
slightly inaccurate at the present time, but in the main it is 
correct, and shows in an interesting way what a large area was 
covered by the original companies. The part south of the 
Thames is mainly occupied by companies ; the northern area, 
on the other hand, has been largely cut up by municipalities, 
and is much more subdivided. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY CO. 


This company is one of a number supplying the West End of 
London where the district is virtually residential. The area 
of supply is comparatively small, being a little over ł} square 
mile, but the proportion of consumers is large, there being 
5,453 with total connections amounting to 9,100 kw. The 


Fic. 2.—GgNERAL VIEW oF KITCHEN AT B. & K.. RESTAURANT. ; % 


supply is single phase alternating current to transformers, and 
the distribution from these is on a 100-volt two-wire system. 
The total capacity of the station is 2,900 kw. with a present 
maximum demand of 2,000 kw. This company, by reason of 
the 100-volt supply, was one of the first to feel the effect of the 
metal-filament Jamp, and suffered a great set-back. The 
institution of a showroom, however, three years ago did much 
to turn the tide of affairs, and last year was the best in the 
company’s records. 

The showroom, which is situated in Earl’s Court-road, near 
Earl's Court Station, was started on modest lines, but has been 
gradually enlarged. Mr. R. S. Downe, the engineer and general 
manager of the company, estimates that the showroom has 
Increased the yearly increase of business six or eight times. 
Such apparatus as ovens, vacuum cleaners and fans are let out 
on hire, while motors are sold on hire-purchase agreements. 

The chief feature of interest about this company at the 
present moment, and one which all members of the Incorporated 
Municipal Electrical Association interested in the subject 
Should not fail to visit, is the new electric restaurant. This 
is in the same building as the company's offices and showrooms, 
and was described in detail in THE ELECTRICIAN of May 9th, 
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p. 173. The running of restaurants is not generally contem- 
plated in the memorandum of a supply company, and for this 
reason a separate company, known as the Brompton & Ken- 
sington Accessories Co., has been formed for the purpose. 
It was felt that a great deal of useful information on the subject 
of electric cooking had already been gained, but that it would be 
more easy to place information of this kind before consumers 
if it could be practically demonstrated on a large scale. Conse- 
quently the * B. & K." Restaurant has been opened for the 
double purpose of gaining first-hand information on the subject 
of electric cooking and for bringing the subject prominently 
before the company's consumers. That the equipment has 
been carried out on a serious scale will be realised when it is 
mentioned that the loading of the total electrical equipment 
amounts to about 140 kw. The kitchen range, which is 
illustrated in Fig. 2, 18 sufficient to supply the wants of 400 
cabin passengers on board ship. It is therefore somewhat 
larger than is really necessary for the restaurant, which has a 
seating capacity of 90 to 95. Every effort has been made to 
make the restaurant attractive both from the point of view of 
the scheme of decoration and the fare that is provided. By the 
use of plugs at each table small apparatus, such as toasters, can 
be connected and customers can familiarise themselves with 
the working of such devices. We do not doubt that this 
restaurant will very greatly facilitate the introduction of 
electric cooking into the flats which are now becoming so 
numerous in the neighbourhood of Earl's Court, and that the 
company will reap the reward of their enterprise. 


CITY OF LONDON ELECTRIC LIGHTING CO. 


This undertaking, which has at present plant of a total capa- 
city of 25,000 kw., commenced supply in 1891. The plant at 
that time was arranged to give an alternating single-phase 
supply from the central station at Bankside. This plant has since 
been superseded, the oldest plant remaining at Bankside being 
two Ferranti alternators laid down in 1896-7, which are now, 
however, out of commission, and will be removed immediately 
their space is required. In 1900 extensions were made with 
continuous-current plant, consisting of three 1,000 kw. Allis- 
Westinghouse and six 2,000 kw. Musgrave-Westinghouse sets. 
These were followed by plant consisting of a 2,500 kw. 
Parsons turbine driving dynamos in tandem and three 
2,500 kw. Parsons turbo-alternators, the latter being used for 
supplying the lighting load of the more remote districts. Con- 
tinuous-current supply is also given for power purposes 
throughout the area to a portion of the local lighting load. 

Extensions that are now in progress comprise the laying 
down of one 2,500 kw. Parsons turbo-generator of the same 
pattern as the previous one, also a set consisting of two 
2,000 kw. Westinghouse generators, driven from a Parsons 
turbine through gearing. The arrangements of the super- 
heating plant and steam range have also been remodelled to 
allow high superheated steam to be given to the new plant. 
No extensions of mains have been carried out for some time, as 
the original network was designed to accommodate the entire 
area. Subdivision of the network has been carefully planned 
from the first so as to permit of the most minute control. 
Throughout the greater part of the area the load, being due 
to the lighting of business premises, is such that it falls off at 
an early hour; consequently the load factor is only 16 per cent., 
and tariffs are so arranged to encourage a night rather than a 
day load. "These tariffs, which it is necessary to adjust to the 
varying conditions of different classes of consumer, are in 
general on the maximum-demand system, 8d.—2d. for lighting, 
with a two-rate tariff (24d. and 1d.) for power. 

The motor load has been made a special feature of the Com- 
pany's business. In 1907 12,000 n.r. (or two-thirds of the total 
power then used in the City) was connected to their mains. This 
load is now 23,000 H.P., or 90 per cent. of the total. A great 
deal of power is supplied for printing purposes to newspaper 
offices, the machinery for which, practically without exception, 
i8 driven electrically. 

The public lighting of the City is divided between this Com- 
pany and the Gas Light & Coke Company. The latter lights 
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all the side streets, while the City of London Co. undertakes the 
lighting of most of the main thoroughfares. The arrangement of 
lamps in part of the City area is now in-course of reconstruction, 
the arc pillars on the side walks being replaced by centre stan- 
dards on small islands in the road. This method will give a 
much improved distribution in the illumination. In the very 
congested thoroughfares the arcs are suspended centrally on 
steel cables, crossing cables being anchored to the opposite 
walls of the street and the lamps being suspended at their inter- 
section. This system has given great satisfaction for some 
five years. 

Electric heating has come much into favour the last two or 
three years and is rapidly increasing, there being at present 
4,500 kw. of this class of connection on the company's mains, 
amounting to a consumption of close on two million units per 
annum. The tvpe of heater most favourcd is tlie open tvpe of 
radiator rather than the convector. 

The demand for cooking is confined principally to the City 
restaurants, which will speedily avail themselves of the service 
when it has been proved to them that electric grillers are com- 
mercial articles, as this method will reduce to a large extent 
the heated atmosphere that at present prevails in these 
kitchens. The demand also, coming at the lunch hour, will 
be of special value. A feature is made of hiring out appa- 
ratus for the use of consumers, some 1,200 articles, including 
motors, radiators, fans, waterheaters, &c., being at present 
out on hire. Vacuum cleaners of the self-contained tvpe have 
come much into favour, and are hired out by the day, and 
Mr. A. F: Harrison considers that they would become very 
popular if manufactured at a reasonable price. 


HACKNEY BOROUGH COUNCIL. 


This undertaking which has been in operation since 1901 
with a continuous-current system, i$ now making extensive 
additions to plant which will be in operation by September of 
this year. The plant capacity of the present station is 4.800 kw., 
and the area of supply is about 5 square miles. The connections 
of 2,650 consumers amount to 9,800 kw., of which 5.000 kw. is 
other than lightingload. The area supplied is mostly industrial. 
and the demand for power is at present on the increase, 
many large houses, used for residential purposes in the time 
when Hackney was a fashionable suburb, being now let to small 
power users. 

In this connection, Mr. L. L. Robinson, the borough elec- 
trical engineer, remarked that the effect of the Insurance Bill 
of 1912 had been to split up the works of large wholesale manu- 
facturers into several smaller ones producing the work by con- 
tract, in this way avoiding themselves the responsibility of a 
large number of employ s. This had resulted in the supply 
of power to numerous small power users. The total power of 
all kinds in use in the district is roughly 8.000 H.P., and no 
difficulty is found in euperseding steam and gas power when 
the time arrives for a heavy outlay for repair or renewals to 
these plants. In connection with the increase of motor load it 
is interesting to note that during nine years there has been a 
steady increase of the average H.P. of the motors supplied 
from 3:9 H.P. in 1903 up to 5-64 n.p. in 1912. 

The tariff for power purposes is on the maximum demand 
system at £1 per kilowatt demand per quarter and jd. per unit, 
the meters being re-set quarterly ; there is also a flat rate of 14d. 
perunit. Consumers using themaximum demand rate are allowed 
20 per cent. of the energy so used for lighting purposes. The 
present load factor of the station 1s 20-6 per cent. 

The street lighting is effected for the greater part by arc 
lamps, there being 400 open arcs which, owing to the satisfac- 
tion they are giving, have not yet been superseded, and 100 
flame arcs. In the smaller streets experimental circuits of 
single light 400 watt metal-filament lamps have been installed 
in the place of one or two of the original arc circuits, the metal 
lamps being in series, and the original cut-outs and compen- 
sating resistances being left in. These lamps so far are giving 
great satisfaction. 

Private lighting is charged on à maximum demand rate of 
6d. and td., a flat rate 34d. or “ telephone " rate of £2 per kilo- 
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watt assessed maximum demand per quarter and Id. per unit.. 
There are 20 picture theatres in the district for which current 
is charged on the ordinary maximum demand tariffs, which 
work out at 21d. per unit in these cases. 

Heating apparatus has, during the last two vears, made a. 
great advance, more especially owing to the setting out of appa- 
ratus in the showroom zt Mare-street, where the effective pub- 
licity method has been hit upon of filling the show window 
with several radiators in action on a cold winters day 
until the window front is hot enough for the children of the 
neighbourhood to gather round and warm themselves in true 
publicity poster stvle. The tariff for heating is Id. per unit. 
Cooking has not at present meade much headway owing partly 
to the non-residentia! nature of the neighbourhood, 2nd to the 
fact that a system of hiring out smell cookers at 5s. per 
quarter is not yet perfected. The tariff is the same as for 
heating. 

The showroom in Mare-street ts stocked with a large assort- 
ment of apparatus which is connected up so as to be shown in 
use. Hire-purchese of apparatus is permitted ; also hiring out 
and maintenance of apparatus. Mr. Robinson estimates that 
the institution of the showroom has doubled the rate of in- 
crease in kilowatts connected. 

With regard to the future adoption by commercial concerns 
of electrical vehicles for transport and delivery, he 18 prepared 
to grant supply for charging purposes at tariff rates amounting 
to id. per unit. 

Extension of Plant.—The necessary additions to the existing 
station for the housing of new plant have been in progress some 
little time and are now well advanced. The new building is of 
steel frame structure throughout, the gencrator room and 
boiler house being arranged on the Merz system at right angles 
to one another; the present boiler house is si uatcd towards 
one end of the engine room. and allows ample space for the 
addition of another of equal capacity when required. The 
main structure stands at one end of, and will ultimately be 
connected to, the prosent power house. Space is being provided 
for three turbo alternators and one rotary converter. The 
sets will comprise three turbo alternators, one of 3,000 kw. and 
two of 5.000 kw. 

Coal is delivered from barges on the River L»a, which runs 
within 100 yds. of the station, and will be distributed to the 
boiler house by a double line of overhead telphers, the telphers 
collecting from the barges by means of grabs and depositing 
into weighing machines disposed centrally on a rail track in the 
boiler house. The river is being widened at this part in order 
to accommodate additional barges without interfering in any 
way with the river traffic. Eight boilers, of the water-tube 
three-drum type, each of 33,000 Ib. steaming capacity per hour, 
are being erected. Two of these will be used for the 3,000 kw. 
turbine which will be the first to be laid down. The econo- 
misers, one to each pair of boilers, are arranged immediately 
above them, thus having the advantage of a direct flue passage 
from furnace to economiser. Steel chimney shafts will be used. 
Condensing plant will be of the surface type, the circulating 
water being obtained from the canal, through two 36 in. mains, 
each of which is sufficient to deal with 15,000 kw. of plant. 
Beneath the boiler room floor is the hot well with a capacity of 
10.000 gallons, from which Hall feed pumps will deliver to the 
boilers. 

The circulation is maintained by a Rees Roturbo pump, 
working in a submerged concrete chamber in a pump house on 
the riverside. By means of a system of branch valves in the 
pump house the mains can be interchanged for use with the 
separate pumps. The water is circulated direct back into the 


river, the outlet being situated some 150 yards below the | 


intake so that there may be no chance of the heated water 
being returned to the condensers. 

The new plant will give an alternating three-phase system 
of supply at 6,000 volts 50 cv to three sub-stations placcd at 
the three corners of the supply area which is roughly of trian- 
gular form. Here it will be converted to 480-volt continuous 
current. Converting plant will also be installed at the power 
Station for supplying the immediate district. Beyond the 
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laying of high-tension cables no additional mains will be needed | The showroom, a large double-frontcd premises situated on 


for the new scheme, as the existing feeders leading to the new 
centres of distribution can be conveniently sectioned off to 
their respective portions of the network. 


HAMPSTEAD BOROUGH COUNCIL. 


This undertaking, one of the original systems of single-phase | 


distribution, is especially interesting from the supply station 
economist’s point of view owing to the use of many ingenious 


devices that have been adopted and constructed by the works | 


staff to operate what is now considered old-fashioned plant 
with the greatest possible economy. 

This plant which was put down in 1894 consists of Siemens 
disc-type alternators direct-coupled to Willans single-acting 
engines. Additional plant that has been laid down since 1907 
includes one 1,000 kw. Westinghouse low-pressure turbo-alter- 
nator and one 250 kw. Willans-Parsons mixed-pressure turbo- 
alternator, the capacity of the entire plant being now 5,750 kw. 

The equipment presents some points of interest. The boiler 
plant is placed underground and thus the coal is fed into the 
bunkers from the ground level. Mechanical stokers of the under- 
feed screw type are used and the amount of coal is measured by 
the simple expedient of recording the number of revolutions. 

In order to get the best results from the jet condensers and 
at the same time improve the efficiency of the steam generating 
plant, water in storage is circulated through 
the condenser hot well during the period of 
heavy load, providing hot feed for the boilers 
and reducing the work put on the coolers. 
These, manufactured by the Klein Engineer- 
ing C'o., are situated on a specially designcd 
steel superstructure immediately over the 
engine room, greatly minimising the space 
usually occupied by this portion of supply 
equipment. An additional tower is being 
installed this year. 

The level of water in the various overhead 
tanks can be seen ata glance inside the station 
by means of a very simple arrangement, bv 
which the variations of pressure caused by 
the level of water is made to operate upon a 
mercury column giving a very sensitive 
reading in an inclined tube. These devices 
are chiefly noticeable for their simple design 
and obvious usefulness. Recording water 
meters of the notch type are used in con- 
nection with the feed water supply to the 
boilers. 

The nature of the load, Hampstead being 
a purely residential district, is mostly private 
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the main road, is in a very prominent position, and is set out 
with many of the examples of domestic and commercial electrical 
apparatus available at the present time. Here a great deal 
of publicity literature is distributed bearing upon the various 
apparatus and upon the business terms of the undertaking. 
Hiring out as a practice is not followed, except in the case of 
' fans, which are in great demand. 
LONDON ELECTRIC SUPPLY CORPORATION. 

The Deptford station of the London Electric Supply Corpn. 
is one of those which is to be visited by members of the In- 
corporated Municipal Electrical Association next week. This 
station is, perhaps, the most interesting in London from its 
historical associations. Our readers will remember that it was 
opened in 1888, being an extension from the original Grosvenor 
Gallery station which was erected for supplying the West-end 
| of London. Its design was due to Mr. Ferranti, and it was the 

first instance of a high-tension transmission system being 
used. The whole scheme was severely criticised at the time 
by most engineers, including Mr. Edison, but subsequent 
| events have amply shown the rightness of Mr. Ferranti’s 
ideas. We gave a very full description of this station 
both from the historical and engineering point of view in 
our issue of August 9th, 1912, and it will therefore be suf- 


OF DEPTFORD ENGINE ROOM FROM TOP OF TRACTION SWITCHBOARD 
(LONDON ELECTRIC SUPPLY Conrw.). 


lighting. The public lighting, which is entirely in the hands of | ficient to mention here just a few of the interesting points 


the electrical department, is provided by 134 flame arcs on the 
main roads and 2,400 ordinary lamp standards arranged with 
two 40-watt metal filament incandescents in the by roads. 
With regard to the heating and cooking load, no system of 
hiring out apparatus has yet been decided upon—the 
opinion is held that until a standard type of apparatus is 
evolved so as to reduce the price, this load will be curtailed, 
not so much by the absence of a low tariff, as by the disinclina- 
tion of consumers to incur the necessary outlay. Even under 
present conditions the cooking load is making good headway. 
The load curve for 24 hours, characteristic of the general 
conditions prevailing with this undertaking, shows the great 
advantage to be gained by a day load such as that obtainable 
from cooking. The charge for cooking at present comes 
under an advantageous “ telephone " tariff of 1d. to 2d. per 
unit, with a fixed charge per annum per kilowatt of demand 
made on the lighting installation only. | | 
Installation work is not carried out by the Council, but a 
list of local contractors is exhibited in the showroom, this test 
also being furnished to consumers when requircd. Arrangements 
have been made so that a consumer may purchase his instal- 
lation from the Council by & hire-purchase system extending 


over three years, 


connected with it. 
The original Deptford station contained two 1,500 n.r. 


10,000-volt Ferranti machines driven by Hick, Hargreaves 
engines by means of cotton ropes. These generators at the 
time held two records: (1) They were the largest generators in 
the world, and (2) they were the first machines made to 
generate at a pressure of 10,000 volts. The Hick, Hargreaves 
engines are still in use and run night and day for supplying the 
original 85-cycle system. Two 750 8.P. machines, generating 
current at a pressure of 2,500 volts, which was stepped up to 
10,000 volts by means of transformers, were also installed, the 
generators themselves being removed from the Grosvenor 
Gallery. Four of the original disc-type Ferranti alternators 
are stil] in use, generating at a pressure of 10,000 volts. 

Mention should also be made of the cable designed by Mr. 
Ferranti for transmitting power from Deptford to London. 
This cable consisted of an inner and outer copper tube forming 
the two conductors, arranged concentrically and separated by 
Jin. of paper insulation, each conductor having an area of 
0-25 sq. in. Considerable lengths of this cable are still in use 
and working satisfactorily. — | 

"The Deptford station, as at present exists, possesses great 
interest to electrical engineers from the variety of supply given 
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therefrom. This supply includes the original 10,000-volt | quently to the Brighton Railway in conjunction with two 
85-cycle single-phase system used for lighting purposes. There | 7.500 kw. turbo-generators, also shown on the photograph. 
is also a direct-current supply on the three-wire system at 460 | The plant is now to be supplemented by a turbo-alternator 
and 230 volts which is used for power and lighting purposes, a | (single-phase) giving 13,200 k.v.a. to meet the further load arising 
three-phase 25-cycle 6,600-volt system which looks after the | from the extension of the London- Brighton electrification. 

| Visitors to this station will be interested in comparing the 
| original 10,000-volt air break switches with the more modern 
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7 ni LINE oil switch used for the same purposes. Fig. 4 shows one of 
the original 10,000-volt combination air and oil break generator 
FLICKER-SPRING switches designed nearly 20 years ago by Mr. G. W. Partridge, 
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board great care has been taken to make all the apparatus 
in accordance with the Home Office requirements, especially 
in regard to safety while cleaning. Each conductor and 
isolating switch for this purpose is enclosed 
in an earthed shield so requires no cleaning 
and is immune from dust, condensed steam, 
&c. It is claimed for this arrangement that 
it renders the station entirely free from 
shutdowns due to the failure of the insulation 
of the series transformers. The number of 
accidents of this nature will be familiar to 
our readers. Fig. 5 shows a front view of 
the present traction and power switchboard. 
An interesting piece of apparatus in this 
station is the reactance coil used in connec- 
tion with the railway supply on which short 
circuits are not infrequent. This coil is de- 
signed to withstand a short-circuit current 
of 10,000 amperes, the reactance of the coil 
being 4 per cent. The total watt loss at full 
load is about 4 per cent. and the weight of the 
coil is 15 tons. There is, however, another 
method of dealing with this matter which is of 
interest. Two of the generators were found to 
give a larger short-circi it current than was 
desirable. Consequently these machines are 
now rup at a lower excitation, and in series 
with each is connected. a booster transformer 
to bring the pressure up to the normal value. 
In this way a reactance is obtained in series 


needs of large power consumers and the traction load, while 
lastly there is a single-phase 6,600 volts 25-cycle system which 
supplies the electrified lines of the Brighton Railway. Fig. 3 


F10. 5.—FrRONT VIEW OF ‘TRACTION AND POWER SWITCHBOARD AT DEPTFORD 3 : : nde hort- 
(LoNDON ELECTRIC SUPPLY CoRPN.). with the machine which limits the sno 


circuit current. As transformers are cheap 
this method is advantageous, it practically makes no difference 
to the efficiency of the generators. A typical load curve (8pprox- 
imate, as it includes all the supplies given) for the Deptford 


gives a general view of the station from the top of the traction 
board, the sets in the foreground being the 2,500 kw. reciprocat- 
ing sets which were originally used to supply energy to the 
tramway system of the London County Council and subse- ' Station is reproduced in Fig. 7. 
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Another point of interest,is the use of aiy washing plant for 
the air which is supplied for cooling the generators. Until 
recently air filters were employed. These are not only trouble- 
some, but expensive in their upkeep, more particularly when it 
is necessary to deal with air under the conditions of London 
fog. This difficulty is at once removed by the use of what are 
termed ‘ wet-air filters," or what are more properly described 
as air-washing plant. In our present issue we shall not say 
much on the subject, as the method is being described next 
week at the meeting of the Íncorporated Municipal Electrical 
Association by Mr. J. Christie, of Brighton, to whom it is due. 
Briefly it consists in forcing the air through a finely divided 
spray and then through water eliminators, the latter consisting 
‘of zig-zag passages formed out of sheet metal and provided 
with obstructions which cause the water in suspension to be 
deposited. By this means the resistance to the flow of the air 
current remains constant, whereas in the ordinary air filters 
the resistance increases rapidly as the filter takes up dust, and 
may cause overheating of the generators; moreover, the 
ordinary filters cannot be cleaned in position. The air-washing 
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Fic. 7.—Typican WINTER LOAD CURVE FoR A DAY AT THE DEPTFORD 
GENERATING STATION (LONDON ELECTRIC SUPPLY CORPN.). 


plant at present used at Deptford is capable of dealing with 
30,000 cubic ft. of air per minute. It is made by The Sturte- 
a LE Co., and is similar to the plant illustrated in 

ig. 6. 

Yet another point of interest is the method of straining the 
water for condensing purposes, which is taken from the river 
Tlames, and an entirely new form of strainer has been de- 
signed for the purpose. Two of these strainers are at present 
in use at Deptford, each having a capacity of 750,000 gallons 
per hour. The strainer proper is in the form of a perforated 


drum, which revolves slowly, any débris carried in by the water 


adhering to the outside of the drum until it reaches a specially 


‘designed scraper, which has a shaving action on the drum, 


Causing any débris adhering to same to fall into a specially 


‘Constructed settling chamber, from whence it can be discharged 


to the river by opening a sludge valve connected to the return 
pipe from the condensers to the river. 


METROPOLITAN ELECTRIC SUPPLY CO. 

The total area supplied by this Company is 3-3 square miles 
with 13,600 consumers, and 30,500 kw. connected, including a 
bulk supply to Brentford. Operations were started in 1890 with 
7 number of small stations disposed about its supply areas. 

i 1899, however, when it was necessary to make extensions in 
Plant for a growing demand, the plant was centralised in a large 


| station is 5,000 kw. 
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station at Willesden, and the system converted to a 10,000-volt 
alternating supply to' various transforming sub-stations. The 
load has been gradually transferred to the Willesden station, 
which was erected to deal with the whole supply, generation 
at the older stations being discontinued. The total capacity 
of the plant at the Willesden station is 17,250 kw., and con- 
sists of five 1,500 kw. and two 3,000 kw. reciprocating sets, 
and one 3,750 kw. steam turbine. The five smaller sets gene- 
rate two-phase current at 500 volts and the steam turbine at 
2,750 volts, the pressure being raised by means of static trans- 
formers to 10,000 volts. The two 3,000 kw. sets generate at 
10,000 volts, at which pressure the energy i8 transmitted to 
the various sub-stations in London and Acton. In addition 
to the above plant, a 4,000 kw. steam turbine will be put into 
operation this year. Two sets of trunk mains consisting of 
0-25 and 0-5 sq. in. paper-insulated and lead-covered cables 
laid along separate routes connect the sub-stations in London 


with Willesden. | 

Paddington Area.—The supply in Paddington is single-phase 
alternating current at either 100 or 200 volts with a frequency 
of 60. The following particulars of the sub-stations are of 
interest as showing the extent of the supply. 

A mberley-road Sub-station.—The total capacity of this sub- 
It contains 50 100 kw. 10,000-volt to 
1,000-volt air-cooled static transformers ; also five 100 kw. and 
two 50 kw. 1.000-volt to 200-volt air-cooled static transformers. 
In addition to this plant there are four 600 kw. steam turbines 
for use in case of emergency, and two 250 kw. A.C. to D.C. 
motor generators for supplying the Harrow-road tramwav 
system. Fig. 8 shows the switchboard and some of the trans- 
forming plant at this sub-station. 


Norfolk-crescent Mews Sub-station has a' total capacity of 
1,500 kw., and contains 15 100 kw. 10,000-volt to 1,000-volt air- 
cooled static transformers, and 27 50 kw. 1,000-volt to 200-volt 
air-cooled transformers. j 

Moscow-road Sub-station has a total capacity of 1,600 kw., 
contains 16 100 kw. 1,000 volt to 200-volt oil-cooled static 
transformers. | 

Brook Mews Sub-station has a total capacity of 800 kw., 
contains 16 50 kw. 1,000-volt to 200-volt air-cooled static trans- 
formers. 

The supply in mid-London is direct current at 200 volts, and 
is given from the following sub-stations :— 

Fisher-street Sub-station has a total capacity of 4,500 kw., the 
plant consisting of seven 500 kw. motor generators, transform- 
ing from 10,000 volts A.C. to 200 volts D.C., and also one 
1.000 kw. rotary converter. 

Tower-street Sub-station has a total capacity of 2,780 kw., con- 
sisting of five 500 kw. motor generators transforming from 
10,000 volts A.C. to 200 volts D.C., and two 140 kw. motor 
generators transforming from 1,000 volts A.C. to 200 volts D.C. 

Large storage batteries are fixed in the London sub-stations. 
These, 1n conjunction with the duplicate sets of trunk mains 
from the Willesden generating station, provide against any 
possible breakdown of machinery or trunk mains, thus en- 
suring continuity of supply. Provision is also made to give a 
duplicate supply to theatres and other public buildings as re- 
quired by the L.C.C. regulations. 

The provisional order for the supply to the Acton area was 
transferred from the District Council to the Metropolitan Elec- 
tric Supply Co. in 1911. The Company has erected a new 
station in a more convenient position in respect to the load, 
and hasshut down the original station belonging to the Council, 
part of the plant being transferred to the new station erected. 
Thisstation now contains four 350 kw. and four 200 kw. oil-cooled 
transformers which transform the 10,000-volt energy received 
from Willesden works to 1,000 volts, the energy then being 
transformed by means of two 500 kw. and two 250 kw. motor 
generators to 460 volts direct current, the supply in the Acton 
area being on the three-wire system at a pressure of 230 volts 
for lighting and 460 volts for power. 


(Continued on p. 401.) 
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ELECTRICITY SUPPLY IN LONDON. 


The visit of. the Incorporated Municipal Electrical Asso- 
ciation to London next week will be an occasion on which 
the members of that Association will naturally reflect 
somewhat upon the present state of electricity supply in 
London, and we do not doubt that thev will reach the con- 
clusion, if they have not already reached it, that London in 
this respect differs from any other city in the world. If we 
look back to 1892 we find that there were then only 11 supply 
authorities in London, namely, the Brompton & Kensington 
Company, the Charing Cross Company, the Chelsea Com- 
pany, the City of London Company, the Kensington & 
Knightsbridge Company, the London Electric Supply 
Corpn., the Metropolitan Company, the Notting Hill Com- 
pany, the St. James’ & Pall Mall Company, St. Pancras 
Borough Council. and the Westminster Corpn. It might have 
been thought that such a number of authorities was quite 
sufficient, even for an area the size of London. But at 
about that time the municipal spirit seems to have sprung 
up very vigorously, with the result that in later years, 
although the number of companies did not increase very 
materially, there was a very large growth of undertakings 
owned by London municipal authorities. Thus at the 
present time London is served by 17 companies and 
14 local authorities. The effect of this has been to 
divide London into a large number of comparatively small 
areas, more particularly on the north side of the river. On 
the south side of the river the areas are chiefly controlled 
by companies and are larger. 

Now it has been increasingly felt that if electrical energy 
is to be supplied at the lowest possible rates it should be 
generated upon a large scale. This desirable end, has 
however, been largely hampered by short-sighted municipal 
policy. The undertaking of a local authority is necessarily 
restricted to the area of that authoritv, whereas the opera- 
tions of a company are not limited {by any such artificia 
restrictions. The desire of municipal bodies to keep the 
matter in their own hands has delayed the laying down of 
a network in certain areas—for example, Bethnal Green has 
only recently decided that a supply of electricity is desirable. 

The net result, as regards price, was distinctly unsatis- 
factory for many years, and this was felt particularly by 
Mr. C. H. Merz who, in 1895, brought forward. a scheme 
for providing London with cheap power. When this scheme 
was brought before Parliament it created a flutter of ex- 
citement among the supply authorities, who felt that they 
would be subjected to keen competition of an unwarrantable 
kind, that the new company would take advantage of 
the position the older companies had created and that the 
latter, who had borne the burden of the day, would be bereft 
of their reward. The fight was severe, for the companies 
at least felt that their existence was at stake, and as.a result 
the Bill failed to pass ; but although this particular scheme 


was unsuccessful the present undertakings were by no means 
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namely, to leave the generation of electrical energy to those 
who are specialists in the matter. 
Notwithstanding all the disadvantages with which elec- 


met the fate of its predecessor, and electricity supply | trical energy has been faced, the prices in London compare 
generally very favourably with those in large cities in other 


in London was at length able to settle down once more to 
a comparatively peaceful existence. parts of the world. For example, the price for energy 
These upheavals were, however, .not without their good | supplied for lighting appears to be considerably lower in 
effect. They showed at least that the state of electricity | London than in Berlin, and the same is true for energy 
supply in London was not all that could be desired, | supplied for power. A mean price of about 1d. per unit for 
and it led to a certain awakening of the undertakings, | power is no small achievement. There remains, however, 
to the fact that progress was essential. This idea was | much to be done, and the next 10 years should see a great 
reflected in the Bill that was introduced later by the | development. From many points of view the position is 
companies to facilitate the linking up of the various under- | difficult, but if there is greater co-operation, greater use of 
takings. Unfortunately, the carrying out of any such scheme | effective publicity, and persistent handling of the domestic 
as well as the power side of the problem, London will yet 


has been rendered immensely difficult by the fact that not | 
only are there such a large number of authorities at the | possess a supplv worthy of the metropolis of an Empire. 


present time, but that no uniform system was adopted in 
the first instance. There is every sort of pressure, frequency 
and system to be found, and thus the task of linking up, by 
which a large amount of capital could be saved in the shape 
of spare plant, is in many cases impossible without spending 
large sums of money. Although such schemes as that sug- 
gested by Mr. Merz would have been extremely advan- 
tageous if they had been adopted many years ago (when, 
however, the engineering difficulties of such a scheme would 
have been insurmountable), it would be quite another matter 
to superimpose a scheme of this kind upon the complicated 
network which exists to-day, or which existed even eight 
or ten years ago. We have to take London as it is ; and 
that being so, we are forced to the conclusion that electricity 
supply in the metropolis must work out its own salvation. 
Elsewhere in this issue we give some details which show 
to some extent how this 1s being done. The London area 
Is extremely varied, and what applies to one particular part 
may be entirely inapplicable to some other part. For 
example, there are very large demands for power supply in 
such districts as West Ham. On the other hand, there are 
districts, such as Hampstead and Chelsea, where power is 
quite a secondary consideration and where the supply 
authorities are concerned merely with the problems tliat 
arise in purely residential districts. Again, it appears that 
the subject of electric heating and cooking is of almost vital 
! 
oem, either because the authority is satisfied with the | 72 it the characteristic impedance of same, 
, 18 the impedance of a load, 


character of the load it already has, or because the | d is the spacing. 
subject has no interest to the inhabitants. This shows | It is assumed that the significance of these quantities will 
be familiar to all interested in this subject, and it will 


what could have been gained by diversity factor had the 
districts been larger. Nevertheless, the development on all } therefore be unnecessary to further enlarge upon them. The 
above equation embodies and expresses in a concrete manner 


hands has been very considerable and will continue to be so: 

in some parts the domestic load is being encouraged in | Paper on loaded telephone cables,f which is, in plain language, 

every possible way and will certainly become increasingly | that there must be a certain minimum number of inductance 

im a th coils per wave-length, otherwise transmission will either be 
pr nU ian important -nemor inefficient or perhaps totally abortive. A series of very similar 


industrial parts numerous small factories, coupled with the and synonymous formulæ due to Prof. A. E. Kennellyf likewise 
smoke regulations, all favour the use of the electric motor. | lead to the same results, though these appear to have been 
published at a somewhat later date than Campbell's research 


Were the railways to rely more for their power upon the | pt e I am A 
existing supply authorities there would undoubtedly be a Figs. 1 and 2 show diagrammatically two artificial loaded circuits 
still more rapid advance bursa faritscans that ihe London _of opposite types whose properties will now be Ee 
Brighton & South Coast Railway is the only one to follow tis pm p pie EN e Specn. No. 12,733, 1900. 
what we cannot help thinking is the common-sense metho], ł “ Proc." Am. Academy of Arts and Sciences, Vol. XLIV., Nov. 1908- 


left in peace, for soon afterwards there came the ambitious 
scheme of the London County Council which had practic- 
ally the same end in view. After a severe fight this scheme 


A NOTE ON HIGH-FREQUENCY WAVE FILTERS. 
l BY G. M. B. SHEPHERD. 
Summary.—The theory of wave filters is considered, and constructional 
particulars based on practical experience are given of such a filter for 
tele phonic work. 


The use of a periodic loaded line, or an arrangement of 
condensers and inductances electrically equivalent to same, as 
a wave form filter or sieve, was referred to some years ago,* 
but for some reason or other the majority of the workers in 
electrophysics—in this country, at least—seem scarcely aware 
of the advantages of this contrivance. The method has, it is 
true, been casually mentioned from time to time at various 
scientific mectings, but few people seem to have tried it, and 
fewer still are acquainted with data of construction. The 
following notes may perhaps be of interest to those who are 
concerned with measurements at telephonic frequencies, and 
who are confronted with the common difficulty of doubtful 


wave-form. 
THEORY. 


In the Paper referred to* Dr. G. A. Campbell evolves an 
important formula enabling the propagation constant of a 
loaded.telephone line to be calculated in terms of the unloaded 
uniform line, the load, and the spacing distance between loads. 


The expr ession 1s 


Cosh a’d=cosh adtag sinh ad, . . . (A) 


where a’ is the required “lumpy ” propagation constant, 
is the propagation constant of the unloaded uniform 


line, 


the conclusion forming the basis of Prof. Pupin’s historic . 


circuits 18 obviously zero, so is the impedance Z,, and. — 


‘differentiating. Introducing for this purpose a series resistance 
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The first is representative of the ordinary Pupin cable with 
periodic inductance coils. As depicted here it has capacity, 
but negligible conductor resistance, wire inductance and 
leakage. The second might be termed the reciprocal of the 
first, having inductive resistance in bridge, with series capacity 


-of negligible absorptive loss, which may be treated as the 
* load." The essential constants of these two circuits will then 


be as follows, assuming they can be regarded as smooth lines 
with evenlv distributed reactance :— 
Circuit. 1. 
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Circuit 2, 
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Where R and L are resistance and inductance of the inductive 
coils and C the capacity per section ; d, the spacing distance, 
is hore regarded as unity. If, further. R can be ignored entirely, 


the attenuation constant becomes o for either circuit. In any 


case 1t may be made as small as we please by the use of suit- 


ably designed inductances, and this condition holds so long as- 


the critical frequency, for which the number of loads per wave- 
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length is not less than a approximately, is not reached. G. A. 


"Campbell shows that this critical point is determined (for 


Fig. 1) by the expression 
and/ChL=1, . . .. . . . (B) 
and applying a similar reasoning to the converse circuit 
(Fig. 2) we find that the appropriate criterion is given by 
dany ChL J l 
ag x 
n in either formula being the frequency. 

On passing the critical point. with ascending speed in the 
ease of circuit 1, or descending speed in 2, strong “ re- 
flective " attenuation appears (see Fig. 3), which rapidly attains 
a high value and practically bars further transmission. When 
the uniform line between the loads has negligible resistance, 
which m the case of this artificial apparatus is an easy matter 
to arrange, formula (A) comes down to a very simple form. 
The limiting value of the propagation constants of the unloaded 

sin h a 


Z 

0 
becomes indeterminate. "This, however, may be interpreted 
by the usual process of cancelling the vanishing factor, or 


`r per unit length or section, it is found that 


Circuit 1. Circuit 2. 
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circuit. When the resistances of the system are not negligible, 
it simply means that there is, ipso facto, normally a definite 
amount of attenuation loss, and this rises more or less rapidly 
at about the critical frequency, though the latter is no longer 
sharply defined as before. The general effect is, however, the 
same. The full curves in Fig. 3 show the result of using 
inductive coils with a time constant as low as 0-002 at 800x , 
the expressions for cosh a' above stated having been modified 
to include the coil resistance R, and 80 becoming 


Cosh a sp TURIN for circuit 1, 
R-po( 1 
, ES eee ac for circuit 2. 


CONSTRUCTION. 

This is"a perfectly simple matter. The number of line 
sections is determined by the degree of filtration that may be 
desired. For ordinary work, from 6 to 10 would appear to 
be suflicilent. The values of the coil and condenser constants 
may be almost anything one pleases, within reasonable limits, 
provided the product LC satisfies the conditions expressed by 
formule (B) or (C). Generally speaking it will be found con- 
venient to fix the inductance L fairly low, say 0-25 henry, 
keeping ,the effective resistance as low as possible, and then 


.lVtenuation a. 


600 700 800 900 1000 1100 1200 1300 ~» 
Fia. 3.— ATTENUATION AND FREQUENCY CURVES. 


I, Type (1) circuit ) Dotted lines -No resistance, 
Il... CÈ) » } Full », = Time constant 0:002 coils, 


arrange the capacities to suit. Thus supposing it is required to 
cut out frequencies above 2.000 œ and below 500^, , and that à 
series of inductances of 0-25 henry are available, we find by 
equation (B) that 0-1 mfd. approximately gives the desired 
result. Equation (C) likewise produces the same figure, and 
consequently one type of filter is convertible into the other, for 
these particular limits of frequency, by simply inverting the 
connections. The apparatus may conveniently be assembled 
in a box in a similar manner to an ordinary artificial cable. 
The advantages of this method of purifying a generator 
wave are obvious. No tuning in the usual sense is necessary, 
as the eliminating action continues once the critical points are 
passed, and can be made as large as may be required ; whilst, 
by keeping the resistance low, the attenuation of the working 
current should be quite small. The number of harmonics to 
be got rid of is, of course, quite immaterial. The only objections 
the writer can suggest are that, as already pointed out, the 
filter action is not perfect unless a considerable number of 
line sections is taken, and is also rather changeable in magni- 
tude if working on the steep part of the curve. The latter. 
however, does not seem important in null tests, and in any case 


‘a can then be evaluated from hyperbolic tables, and its real | some margin of safety should be allowed beyond the critical 
‘part furnishes the true;attenuation constant of the loaded ` point. 
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In conclusion an example may be quoted of a 10-section | out by tungsten filament lamps fitted in lanterns, of which the 

circuit recently experimented with at Telephone House, E.C. | following table gives interesting particulars :— 
This was composed of 0-08 mfd. mica condensers with iron core | ————-———— -~n a s 
. Candle-powcr'of complete lantern. | No. and size of lamps in lanterns. 


Pupin coils of 0-2 henry each as inductive bridges. The o = 
calculated critical frequency of this combination was approxi- ! 00 Two 55 watt lamps. 


mately 890 co. Listening on a telephone receiver to the 180 Three 55. , 
subsidence of a Duddell high-frequency machine working 300 Three 115 ,. 
through the filter, one first heard the strong and seemingly pure n Du e a | 
fundamental tone down to about 900 ~, when it rapidly faded 1.800 Tice And 


out, leaving a shrill complex note compounded of the 3rd, 5th 
and possibly higher harmonics. The 3rd in its turn reached These lamps have been running since the end of last year and 


the critical point and disappeared, followed in due course by show thoroughly satisfactory results. An illumination curve 
the 5th, leaving faint traces of something higher still, which from one of the 660-watt lanterns is shown in Fig. 9. 
ultimately vanished in the same way. This instance is cited | l 

because the undertone filter is probably a greater novelty than Candie Poner. 

the other, but for alternating-current measurements necessi- A O Mo — l9) 1500 360 25w — 3000 

tating the removal of upper harmonics, circuit (1) is the de- 
sideratum. In the latter case, when the generator frequency 
is pushed up beyond the cut-off point, only undertones due to 
dissymmetry or belt movements remain, which are strikingly 
shown up by placing a telephone across the filter terminals. 


ELECTRICITY SUPPLY IN LONDON. | 
(Continued from p. 397.) 


Western Area.—At the Willesden works, in addition to the 
generating plant already referred to, there are three 500 kw. 
synchronous motor-generators supplying direct current at 5,000 
ird ds ue te une deu s Mes fue ones oo whi i b Fic. 9.—IrLLUMINATION CURVE GIVEN BY A GROUP OF THE THREE 
has been fully described in the " Proceedings " of the Institution 660-WaATT METAL FILAMENT LAMPS IN A LANTERN (METROPOLITAN 
of Electrical Engineers, 1912, Part 216, Vol. XLIX. The main |. ELgcrnic SuPPLY Co. ). 
features of the distribution system are three-phase A.C. 

"The Company have equipped three showrooms, one” in 


at 50~ on the four-wire system, 230 volts for lighting and ( 
415 volts for power. An additional 250 kw. generator has  Porchester-road (Paddington), one in Acton and one in Hanwell 


recently been erected at the Ironbridge sub-station, Southall. ,where fittings and heating and cooking apparatus are shown. 
In the first complete year about 1,000,000 units were sold to At the Porchester-road showroom there 18 also a thoroughly 


consumers in the district, and the supply from this station is up-to-date electric kitchen where cooking demonstrations are 
| given daily by.an experienced cook. A description of this 


growing rapidly. 


A TEES, gem aor (ameet mms àmanan “s 


Fig. 8.—VikW OF SWITCHBOARD AT AMBERLEY-ROAD SUB-STATION (s1minOrOLITAN BLECTRIC DUPPLY CO.). 


Holborn Public Lighting —The Holborn Borough Council, ( showroom was given in a recent issue of the Industrial Sup- 
having decided upon an improvement of their street lighting, | plement. Heating and cooking apparatus are let out at a 
placed a joint contract for with the Metropolitan Company | nominal rental. _ 

and the Gas Light & Coke Co., the Metropolitan Company |  Tariffjs.—In addition to the ordinary scale of charges, where 
acting in conjunction with the County of London Electric | a supply of energy is required in addition to that used for 
Supply Co. and the Charing Cross, West End & City Electric | lighting, as for instance, for heating, cooking or small appa- 
Supply Co. The whole of the electric lighting has been carried | ratus, the Company are prepared to give the supply under a 
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contract tariff consisting of a fixed charge per annum payable 
in four quarterly instalments and a charge of 2d. per unit for 
all energy consumed up to the amount of the fixed charge, and 
ld. per unit for all units in excess of that amount, this arrange- 
ment avoiding the use of a separate meter. This tariff is avail- 
able in most of the districts in the west end of London. 

The Company anticipate that in the near future a large 
business is likely to be done in the charging of batteries for 
electrically-driven vehicles, and they have at Salem-road, 
Moscow-road, Bayswater, a well-equipped garage for this 
class of business. 


POPLAR BOROUGH COUNCIL. 


This undertaking supplies one of the industrial portions of 
London, having a present motor load of 12,420 H.P. out of 
its total connections of 13,200 kw. or 70 per cent. The 
original plant of 600 kw. laid down in 1900 has to-day increased 
to 10,000 kw., the latest addition, during the present year, 
consisting of two 3,000 kw. Willans turbo-alternators. In 
connection with this last-mentioned plant, for which an 
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its neck for the occasion, possibly to recall the assurance of the 
customary opening chapter of text-books that that animals 
fur when agitated 1s electrically positive. 

Following a formal delivery of speeches by borough officials 
the works extension were declared open by the mayor of the 
borough, the visiting party then adjourning to the engine room 
where the mayoress and the wife of one of the councillors 
each started up one of the new sets. 

The boiler-house, set out with palms and provided with 
carpets, was uncannily free from anything that suggested 
toil; in [fact, it might have been a department containing 
merely some particularly eccentric form of one of the 
constantly recurring new devices for heating one's dining-room. 
Free access was to be had to all parts of the works including the 
switchboard platform which became at times “‘ loaded ” to its 
full capacity until the absence of a “ total shut down " became 
a source of perplexity rather than of apprehension. But to 
return to more prosaic matters. | 

The extensions consist of two 3,000 kw. Willans type of 


turbo alternators, with an overload capacity of 50 per cent. for 


extension of the station building was required, an official | 30 minutes, and 25 per cent. for three hours. These are served: 


opening ceremony took place on Friday last. 


Fic. 10.—View oF 3,000 Kw. TvRBO-CENEFATORS (POPLAR). 


The original system of supply was three wire, continuous 
current, at 460 volts. All extensions, however, have been 
carried out on an alternating three-phase, 6,000-volt system 
to sub-stations where it is converted for the 460-volt three-wire 
network. In 1908 this supply was linked up with that of 
Stepney. This arrangement has proved of great benefit to 
both parties concerned, 2,000,000 units being supplied to 
Stepney during 1909 and 1910, and Poplar being assisted 
during 1912, when owing to delay in construction of new plant, 
its own plant became overtaxed. l 

During the opening ceremony of the extension of these works, 
a good opportunity for examining the new plant was afforded ; 
also for studying the progressive methods used on the occasion 
to create interest among the ratepayers of the district, and to 
demonstrate electrical possibilities. The works were decorated 
with flags giving the building the appearance of a pavilion 
Tather than of a commercial institution, while within the 
building were a number of exhibits of electrical accessories. 
We noticed the works’ cat with a festive red ribbon attached to 


by two Babcock & Wilcox boilers, each of a notmal evaporative 
capacity of 36,000]b. per hour. 
Overhead bunker accommodation 
of 400 tons is provided for these 
boilers, feeding 3 chain-grate system 
- of 224 sq. ft. to one and an under- 
feed stoker of 154 sq. ft. to the 
other boiler. An‘ economiser is 


grate flue immediately above the 
in connection'with an air heater is 


chimneys are used in both cases, one 
being of the ejector type. A bucket 
coal conveyor with a capacity of 
= 40 tons per hour feeds the hoppers 
from a cart tip in the yard. An 
ash hoist of 10 tons per hour is also 
provided. An interesting feature of 
the boiler-house equipment is a 
Weir ^ Rotofeed" turbine-driven 
feed pump of 10,000 gallons per 
hour capacitv, against the working 
pressure of 180 lb. per square inch, 
the turbine using 170 lb. pressure 
; steam-superheated to 512°F. and 
' the consumption being 60 lb. ‘of 
steam per water horse-power. The 
condensing plant of surface type 1s 
housed in a pit between the founda- 
tions of the turbines, one con- 
denser set for each turbine being provided. The air pumps 
are triple barrel single acting, and electrically driven by 
55-ampere 500-volt direct-current motors, the control appara- 
tus being placed above the stairs on the machine-room level. 
The circulating plant is contained in a pump house 70 yds. 
from the station, and comprises three Rees Roturbo pumps 
delivering from a canal through 24 in. mains, to which system 
the circulating main of the original plant has now been con- 
nected. The normal capacity of the pumps is 4,800 gals. of 
water per minute against a 49 ft. head of water with an over- 
load of 25 per cent. | 
Two 1,000 kw. converters have also been installed in the 
engine room ; one a rotary converter, of Westinghouse type, 
supplied through a 6,000-volt three-phase to 350-volt six-phase 
transformer, and the other a motor converter running at 6,000 
volts. Both convert to the supply pressure of 460 volts on the 
three-wire network. There is also provided in the engine-room 
an overhead traveller of 30 tons capacity with a span of 58 t. 


Fig. 12 is an elevation and section of these new extensions.. 


fitted in conjunction with the chain- 


boiler ; also induced draught. For. 
the underfeed stoker forced draught , 


used, and both boilers are said to. 
give nearly identical service. Steel. 
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In order to encourage the cleetric drive in’ works, after the. A greüt reduction in the cost of street lighting was found 
extension of plant in 1904 the tariff for power was reduced possible by the use of 1,000 c.p. groups; these are composed of 
to ldd. per unit; and this has now been further reduced five metal-filament. lamps, each of 200 candle power. The 
to 4d. per unit with fixed charge of £4 pcr kilowatt per annum. present charge to the borough for public lighting is $d. per 
Street lighting has received specis! attention bv the borough ; killowatt hour, and a standing charge of £9 per kilowatt 
since the opening of the undertaking. when in 1900 a great , installed. per annum. The standing charge for private 
proportion of the existing gas lamps were d'splaezd by open | lighting is £4 per kilowatt for general light and £1 per 
kilowatt for occasional lights. 
The tariff for heating and. cooking 
is dd. per unit plus &s. per 
kilowatt. If apparatus is hired 
there is a charge of 124 per cent. for 
depreciation and interest on outlav. 
Mr. Bowden, it will be remembered, 
is one of the “ Point Fives," and 
therefore takes a keen interest in this 
subject. The undertaking is pre- 
pared to undertake the charging of 
electric vehicles at a restricted low 
flat rate of 1d. per unit, available at 
any time between 6:30 p.m. and 
5 a.m. 


ST. MARYLEBONE BOROUGH - 
COUNCIL. s 


This undertaking, which is the 
most recent of the London electrical 
schemes, commenced supply in 
August, 1905. The station is 
equipped with nine Parsons turbine 
tandem generators of a total capacity 


P A AY | of 12.000 kw.. which supply 9.000 
— rs ci t : consumers in an area of 2-3 square 
SS ERUNCMES iles. TI lc NA 912 
EC RSS miles. ie total connections in 1912 

LOSS he 99 5 T ; 
e were 23.500 kw.. giving a maximum 


. ty. OS NSS . 
SSS — demand of 8.748kw. Twelve Bab- 
cock & Wilcox boilers are installed 
of a total capacity of 216,000 lb. of 
steam per hour. Thesystem ofsupply 
is direct current on a 480-volt three- 
type are lighting and two-light incandescents. During 1910 | wire system in parallel with two battery sub-stations of E.P.S. 
further additions were made in competition with the estimates | and Tudor cells. Owing to the progressive policy pursued bv the 
of the gas company, and the entire street lighting came under | engineer, Mr. A. H. Seabrook, and his staff, the growth of the 
the control of the electrical undertaking, the open arcs of the | undertaking has been very rapid, as may be gathered from the 
main streets being replaced by flame arcs. A specially graded | fact that the additional connections obtained during the financial 
system of metal-filament lighting designed bv Mr. J. H. Bowden, | year ended March, 1913, amounted to as much as 3,040 kw. 


Fig. 11.—Vikw oF NEW SwiTcHBOAnD (Port AR). 
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Fia. 12.—CRoss. SECTION AND LONGITUDINAL SECTION OF THE POWER STATION SHOWING EXTENSIONS (POPLAR). 


the borough electrical engineer, and composed of 200 c.p. | - To deal with this increase an extensive addition to the plant 
lamps, is used in the side streets. This carefully reorganised | and alteration to the system are at present in progress. A high- 
» heme of lighting has been of the greatest value to the borough | tension three-phase supply at 6,600 volts will be given to rotary 


in the revival of shop business, owing to the increased illumina- | converter plant installed at the two existing sub-stations at 
tion of the streets, |! Manchester-square and Rathbone-place, where it. will be con- 
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` verted to a continuous supply. Converting plant ‘will also second station in the south part of the district in 1895 -Ysince 
:» be installed at the central station for local supply. The new | then the plant capacity has grown, until in 1912 it reached 


' of the scheme. Perhaps the chief feature of the extension is 
_ that it is a standard simple job, no individual's foibies or 
idiosyncrasies having heen allowed to cause any departure 


0,1 : E ' 
| from recognised practice. 


. There are nine district representatives engaged in the new 


order to permit of the use of cooling water at 75°F. initial 


. current on short circuit is 600 amperes for each generator. 


put forward by the officers of the undertaking. and endorsed 


. These consist chiefly of extensive and continuous publicity, 
- calls on consumers, showrooms, hire, hire-purchase, approval. 
, and, sale of apparatus. 


«generating plant will compride two 3,000 kw., 3,000 r.p.m-- 


 Oetlikon turbo-alternators capable of an overload of 4,200 Kw.- 
for six hours, with a maximum temperature rise of 81°F. A 
wet-air filter will be installed. The steam consumption of 
these units is guaranteed at 13-27 lb. per kw.*hour at 190 lb. 
per square in. steam préssure, 100°F. superheat and 95 per 
cent. vacuum. The condenser surface allowed [is liberal in 


temperature. 
As regards the arrangement of the A.C. system, the neutral 
point of the system is earthed through a resistance, and the 


The A.C. switchboard is of Ferranti cellular construction. 
Four rotary converters, one at the power station, one at Rath- 
bone-place, and two at Manchester-square, are being installed, 
each of 1,000 kw. capacity, with which are fitted auto syn- 
chronisers and power-factor correctors. Three high-tension 
cables, which are being run in existing ducts, are each of 
0-15 sq. if. section. The capital charges of the new scheme 
taken as 10 per cent. per annum on the outlay of £42,500, will 
be more than met by the saving effected by increased efficiency 
over the original low-tension system. The object of installing 
two turbo generators was first to secure a duplicate plant, 
and secondly to take advantage of a favourable offer from the 
makers. Only sufficient converting plant is being installed at 
the moment to load up one turbine. The main scheme was 


by Mr. J. F. C. Snell, who has advised the Council on all details 


Commercial Development.—All the methods open to muni- 
cipal management are adopted in developing the undertaking. 


Two ladv cooks are emploved in de- 
monstrating at the showrooms and at consumers' houses, and 
they make periodical calls on all customers’ hiring cookers. 


business section. Among their ordinary duties they attend 
.to all consumers’ complaints, account queries, and tariff matters. 

The following table of statistics 1s of interest as showing the 
increase in the use of electricity consuming apparatus during 
the 12. months ending March, 1913 :— | _ 


| Total at Total at ' Increase 
—— March 31. March 31 during 
! 1912. 1913. vear. 
Consumers (NO.) ............... | 8.742 492 
Lighting (kw.) ....... ee ^ 15,2882 C 212: 7 
Power (EW) oncas | 2,883 -4 431:2 
Heatingand cooking .......... 3,9224 | 2.309844 
Totals (kw.) ......... eene | 220040 | = BELO 

amen ane ION NM ee NS T SM 

- Details of Heating and Cooking Apparatus. ~~. : E 
Heaters (No.) ....5... eene 1814), 2401 | 5 riis 
Heaters (kw.)..... TEPEE T 1.915 | 2,820 ie 
Complete Cookers (No.) ......... 55 181 126 
Complete cookers (kw.)........ i 7 ud. 16235 | 1.255 
Cooking apparatus (No.)......... 254 i 439 i 185 
Cooking apparatus (kw.) ....... 336 > 4123 | 97 
Various heating apparatua( No. 1.539  . 1,33 194 
Various heating apparatus(kw.)} — 1.121 ` 1.396 275 


Tonoa E AE Se a Ps JUR ine Beene e DRE ge O TR 
ST. PANCRAS BOROUGH COUNCIL. 
The Electricity Department of the St. Pancras Borough 


Council possesses the distinction of being the: oldest electricity. 


*8.280 kw., the year's output being 9,500,000 units. Coincident 
with this increase in output the decrease in price for energy 
has been consistent, the average price in 1892 being 54d. per 
unit, a figure which had fallen to 24d. in 1912. This great 
reduction in price has been caused to a large extent by the 
recognition of manufacturers in the Borough of the great 
advantages which can be obtained by using cheap electric power. 
It should be mentioned that in St. Pancras a flat rate of Id. per 
unit 1s charged for these purposes, though a modified Norwich 
system can be employed at the consumer's option. It has been, 
however, found that with the conditions under which work is 
carried on in the Borough the flat rate offers greater advantages. 
In this connection it may be mentioned that power users are 
charged for lighting at the power rate up to an amount not 
exceeding 20 per cent. of their power demand. It will thus be 
seen that in the case of large power users, not onlv is a cheap 
rate for power available, but also a singularlv satisfactory rate 
for lighting. p 

It should be noted that the prosperity of the undertaking in 
St. Pancras must to a large extent depend on the development 
of the lighting and power load, for although a rate of a ld; is 
offered for heating and cooking purposes the district is not one 
which would at present seem to offer much scope in this 
direction. Any development which might concetvably be 
made is moreover, to some extent, prevented by the fact that 
the Borough Council have not vet seen fit to use the hiring 


Fie. 13.—ViEw or Concrete Service Box (St. Paxcras)- 


powers conferred on all London Borough Councils by the 
London County Council (General Powers) Act, 1906. Although 
a showroom has been established in a central part of the Borough. 
it has been found that this lack of power to hire is a great 
drawback to good publicity work. The inquirer cannot under- 
stand why he should not be able to purchase an apparatus which 
he fancies right out without being referred to a contractor. In 
spite of this, however, the heating load and small apparatus 
cooking load are both developing naturally though slowly. 

Át the present time matters are further complicated by the 
fact that the plant at the disposal of the-Electricity Department 
is Scarcely adequate’ for the present load. Arrangements ate. 
however, being made by which additional boiler plant will 
be- installed at. the King's-road station, in connection with 
which, a.5.000 kw. Escher-Wyss turbine. will be also erected. 
When this extension is completed it is proposed practically 
to turn the Stanhope-street generating station into a substation. 


| and to remove altogether the original 80 kw. sets. For the 


present, however, while the Stanhope-street station acts as à 


| substation during the greater part of the day four of the original 


fourteen 80 kw. sets are still in use, and take care of a part 0 
the peak load. | pe 
It-will be remembered that some time ago a certain amount of 


.. undertaking in: London’ under municipal control. A supply} litigation took place between the St. Pancras Borough Counc! 
-was first given in 1891 \thetplant capgcitsy bemg then 1,040 kw.; | and the London County Councilon the question of fuses.. This 
... while in the first. year of working.tlie Output was 433,000 unite: | happens to be a subject on which botli:Mr. 8. W. Baynes. the 
| Pheinkreasng demand; however, inade.it necessary to open a ! Chief Engineer of the Department, and Mr. W. A. Brown, the 
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* . special sealing-in' boxes Are used w hich allow the service to be 


- pilam 
' sný only-arranged! so,that. all.crossing of cables is avoided, but 
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Distribution Engineer, have spent a great deal of time and 
! thought; St. Pancras, as regards its distribution, has a three- 
' wire continuous-current system with the neutral earthed. The 
. fact that iron service boxes have also to be earthed leads to the 
. possibility, when the fuse blows, of either the positive or 
` negative pole being earthed on to the boxes, and a “short”’ on the 
- system being caused thereby. As a result of experience in St. 
. Panoras it has been discovered that this did not matter so much 

when generators driven by reciprocating engines were used. The 

short circuit load caused by the earthing resulted in the engine 
' checking a little so that the earth was cleared. In the case of 
turbine plant, however, no such checking occurs, with the 

result that a serious fire has more than once broken out owing to 
It therefore became a necessity to 
find & box which should possess the advantages of an iron 
service box as regards strength and inflammability, while at the 
same time doing away with the troubles which may occur 
owing to earthing. For this reason Mr. W. A. Brown has 
designed a concrete service box which is shown in Fig. 13. 
These boxes are made by Messrs. Telling, of Bermondsey, and 
the Universal Concrete Co. to the specification of the Electricity 
On delivery they are painted and fitted with 


the current persisting. 


Department. 


View oF Fuse BLOWING. 


brass screw sockets, so that the lids can. be fastened on. As 
will be seen from the illustration, the standard service box is 
divided into three divisions, the outer two being for the positive 
and negative cables respectively, and the larger inner division 
for the neutral. The vertical sides of these divisions are 
provided with two horizontal] slots into which fit two cast-iron 
plates. These plates are traversed by two screwed iron rods which 
maintain the plates at a constant distance apart. The fuses 
used üre of the Zed type and are kept in position between the 
cast-iron plates by a special screw and plate, which is insulated 
by a porcelain bush and rubber ring. The lid of the. box is 
fitted with. three thin glass plates, which not only allow the 
| state of the fuse to be seen, but act as a safety device in case of 
acdangerous rise. of the pressure inside the box. ,,Mr.;Brown 
infotms us that the price of these boxes with sealing chambers is 
about 25s, complete with fuses. It has been found that they have 
.hogiven every satisfaction, and they are now being adopted as 
‘standard by the department. It should be mentioned that 


v brought in-either at the. bottom, or sides, while.extra units can 
. “begdded-as desired. where à .consumer increases his loads ;.Mr, 
2 Browno has»also paid great. attention. to the design of feeder 

land the standard. pillar. in. use-in the St, Páucras areh 18; 


-""spetial-aimineter blocksiare. fitted on each pole, so:that;testing , 
-"tánleasily;be accomplished without cutting off the currenti: A. 
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junction box in which the cábles cross at different levels is 


another of his specialities. | 
While on the subject of fuses we ought to mention an'exten- 
sive series of tests which has been made by Mr. Baynes to 


discover not only the current which may be passing in a fuse 
when it blows, but also the result this blowing is likely to have 
on the surrounding apparatus. Fig. 14 shows very strikingly 
the results of one of these tests. The fuse tested consisted of a 
5-ampere lead type wire arranged in a teak distribution box 
shown -in Fig. 15. The break was 24in. The fuse was 
blown on a 440-volt short circuit with the glazed door closed. It 
should be mentioned that though the test was made in the 
generating station the current was passed through half-a-mile 
of 0-25 cable, so that the conditions were practically those which 
might occur on a consumer’s premises. Fig. 14 shows very 
strikingly the pyrotechnic effect of the fuse as it blew, and the 
actual mechanical force on the cable is shown by mistiness in 
the right-hand corner. Fig. 15 is a close view of the teak 
distribution box after the fuse had blown. It will be seen that 
the damage inside the box is very extensive, that the glass 
has been broken, and that the box itself has not caught fire. 
though it is charred. Another.point we think should be 
noticed is that more serious damage was only prevented by the 
fusing of the cable as shown in the top of the photograph. It 


Frese HAD BLOWN. 


‘iG. 15.—VIEW. or BOX AFTER 
may well be imagined that a much worse result would have 
occurred had the cast-iron box been substituted for the ‘teak 


one. 


SHOREDITCH BOROUGH COUNCIL. 

This undertaking, which commenced supply in 1897, is at 
present supplied from two stations, one of 1,245 kw. at 
Coronet-street, with which is included a refuse destructor plant 
supplying part of the steam used, and the other of 4,600 kw. 
capacity at Whiston-street, making the total present capacity 
of the undertaking 6,000 kw. 

The destructor portion of the first station named, déals with 
about 25 tons of refuse per day on an average, including the 
refuse of Islington and Bethnal Green, besides that. of Shoreditch. 
It provides for the supply of about 1,000,000 units per year, the 
cost of the coal so saved by the electricity undertaking being 
written off and paid to the account of the refuse destructor. 
The number of units supplied by the whole undertaking during 
last year was slightly under 9,000,000. | 
„The trunk mains are at present connected with the mains of 
the, Great; Northern; & City, Railway, Shorediteh giving an 


| auxiliary. supply, for that, railway's, station, lighting, and, also 
being. ayailable ;to supply. the traction load in; event of a 


breakdown... In; the near.futnre it is, proposed, also to link up 
with the, Poplar, and the Stepney) stations, ; in, this way. it. wills 
be possible to. shut down. one .or other of ithe interconnected 


,,8tations at periods of light load... oo} s ios s 
" l i ee 
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The present load factor of the Shoreditch Supply is about 
25 per cent., the tariff being on the maximum demand and also 
on the sliding scale systems. The load supplied is mostly 
power, owing to the fact that the area of supply, which is 
exactly 1 square mile, is a manufacturing, rather than a resi- 
dential, neighbourhood. Fig. 18 shows the interesting nature 
of the load on this station. 

Extensive additions to the existing plant are contemplated 
very shortly, when some of the plant at Coronet-street which, 
having been erected in 1897, will be scrapped, and 10,000 kw. 
of the most modern plant will succeed it in 5,000 kw. units. 
This plant will be arranged to supply on a three-phase high- 
tension system to sub-stations with motor generators, 
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Fie. 16.—OvTPUT DIAGRAM (SHOREDITCH). 


A large increase of the mains network is in course of con- 
struction and is already half completed, the total length of 
these extensions amounting to 15 miles of cable. This addi- 
tional network will supply a great number of side streets which 
hitherto have been unsupplied. In many of these roads resi- 
dential houses have their gardens at the rear built over and 
converted into small works for cabinet making, boot-making 
and other trades, and here the much sought-after small power 
user will be found. 

NOI 


7000 


6000 


DAMM 


a! 
Š 
S 
~ 
$ 1000 
~ 
eo 
Pes 
3000 
2000 
1000 
0 
1906 1907 1908 1909 1910 1911 1912 1913 
(March) 
Fic. 17.—CuRVE SHOWING HongskE.POWER OF MOTORS CONNECTED 
(SHOREDITCH). 


To meet the needs of these small works consideration 1s 
being given to the proposal to hire out motors to all power 
users, although up to the present the Borough Council has 
not made a practice of hiring out any electrical apparatus 
at all. The sizes of motors used by such small works are in 
general between 1 H.P. and 5 H.P. 
the growth of the motor load during the last few years. 

In speaking of the inconveniences encountered from the hiring 
of electric motors from the contractor only, rather than from 


| 


Fig. 17 shows graphically ' 


the Council, Mr. Newton. Russell, the borough electrical engi- 
neer, pointed out the arduous nature of the work which devolved 
upon the station staff, owing to fuses blowing and breakdowns 
after ordinary shop hours, or on holidays and other times when 
communication with the contractor was impossible. To deal 
with these difficulties it was necessary to keep a special man on 
duty at the station until a late hour at night. , 

Until quite recently the original installation of 12 ampere 
open-type street arc lamps was used. Now, however, a few 
flame arcs having been installed at various points as an experi- 
ment, and having given great satisfaction, within three months 
100 of the open ares will be displaced and 8 ampere flame ares 
of the Metroflam and Angold type installed. Mr. Russell 
pointed out that the capital expenditure upon these arcs will 
be recouped in two vears, and a substantial saving in current 
will result. 
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When the electric vehicle comes, Mr. Russell will supply 
current at a `“ telephone rate," working out at 0-7d. per unit 
for a charge of 21 hours. 

In regard to devising systems for reducing the price of current 
Mr. Russell is of opinion that the recent increases in the cost of 
production should be kept in view ; for example, his coal is 
now working out at 40 per cent. increased cost. Also the limit 
of 15 years placed upon the repayment of loans, in the place of 
the original allowance of 42 years, has to be seriously considered. 


STEPNEY BOROUGH COUNCIL. 


This undertaking with a present plant capacity of 8,200 kw., 
and supplying an area of over 22 square miles, commenced 
supply in 1899. Itis especially interesting in respect to its motor 
load, which by systematic and energetic canvassing and publicity 
has advanced during the last eight months at an average rate 
of 300 H.P. per month. The original plant installed at Osborn- 
street station, consisting of reciprocating steam plant and direct 
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current generating sets, has recently been supplemented by a | The load is however steadily developing, though the difficulty 
is to arrange a hiring tariff that shall be sufficiently attractive 


much larger station situated on the riverside at Limehouse. 
This station,* which was designed bv the Council's electrical 
engineer and general manager, Mr. W. C. P. Tapper, M.I.E.E., 
is equipped with all the most modern appliances in the way 
of coal handling, steam-raising and generating plant. Turbine 
plant of 6,500 kw. capacity has been installed, giving a three- 
phase alternating supply at 6,600 volts to motor converters 


' installed at Osborn-street, which station will, as the old 


plant is displaced by converting plant, become entirely a 
sub-station, and also at the new sub-station at Wapping. 
Two additional 5,000 kw. turbine sets are now in hand and 
will shortly be put down at the riverside station. They will 
be available for supply by June, 1914. The great increase in 
the power load has been mainly responsible for the necessity 
for new plant. A proposed scheme of giving a bulk supply 
to the Borough of Bethnal Green, an area of about 1} square 
miles, will, it is hoped, be in operation during the present year. 
The reduction in works costs, possible by the institution of 
modern methods and plant, is strikingly shown by a comparison 
of the following figures for this undertaking for the two 
years 1910-11 and 1911-12, during the latter year of which the 
bulk of the load was transferred to the new riverside station. 


— Units generated. Coal used. Coal cost per cent. 
1910.11 ........ . 8,677,700 20,926 tons. 0-374d 
1911-12 ......... 13,730,000 20,635 tons. 0-21d. 


These figures show 60 per cent. additional units generated 
on & less quantity of coal, and thus the cost of coal per unit 
decreased by as much as 43 per cent. It is not surprising 
therefore that Stepney now holds the record for the lowest 
works costs in the County of London. 

The tariffs charged for power are based on Id. a unit, de- 
creasing by a sliding scale to the neighbourhood of 0-6d. for 
long hour use. The motor load, which at the end of 1909 
totalled 5,300 H.P., has risen to 15,000 N.P. with an additional 
750 H.P. awaiting connection at the present time. The three 
months, February, March and April of this year, show con- 
nections of 320 H.P., 400 H.P. and 300 m.p. respectively. 
Just at present large motors are greatly in demand for 
refrigerating purposes by breweries. Other large consumers of 
power are found in warehouse owners along the 24 mile river 
frontage which lies within the district, where the power is used 
for crane and general haulage purposes. Motors are either 
sold outright or on a hire-purchase scheme, extending over a 
period of 1,2 or 3 years, during which time the Council undertakes 
their upkeep and repair, and in the case of failure of the 
motor replaces it at once from stock. The management 
of the power department is very systematised, and a store 
adjoining the rear of the showroom premises is now being 
prepared to receive a stock of motors ranging from 1 up to 40 


or 50g.p. A small girder crane will be installed, thus facili- 


tating the handling of the larger sizes of motor. — 

The public lighting carried out by the undertaking consists 
of ordinary and flame arcs in the main streets and metal 
filament lighting in the smaller streets. The glow lamp 
standards are equipped with either one 100 c.p. lamp, or two 
of 50 c.p., the single lamp being the usual system. The life of 
these lamps is very satisfactory, the average being well up to 
2,000 hours. In connection with private lighting, an interest- 
ing scheme in small property lighting has been evolved in the 
supply to large blocks of the trust buildings known as Peabod y's 
Buildings, where a great number of tenements, from one to 
four rooms, have been provided with a 20-watt lamp in each 
room, the current being supplied to the Trustees by meter in 
the ordinary way. The scheme has been carefully considered 
from a financial point of view, and it has been found possible 
for the Trust to supply a one-room tenement at 2d. per week 
and a four-room- tenement. at 4d. per week. By this system 
the wasteful expenses connected with :meters for each tene- 
ment are avoided and the use of electric lighting is rendered 
possible for the poorest classes. 

Up to the present the cooking load has not been cultivated to 
any great extent while new power consumers are still obtainable. 
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to the consumer with the present high price of apparatus as 
compared with gas cookers. 

A good source of revenue in this district is the supply of 
heavy flat irons, of about 18 Ib. weight, taking 750 watts. They 
are used in the tailoring establishments, of which there are à 
great number in this district. A source of trouble in the 
original models of these heavy irons was the heating of the 


flexible lead at its entry into the iron; by improved design, 
however, this is now overcome. The current for these 1s 


charged at a flat rate of Id. 
The showroom of the undertaking has now been 1n use some 


five years. The publicity department, by the distribu- 
tion from door to door of literature, and by a short published 
account of items of interest in connection with the station 
itself, has done a very great deal to increase the proportion 


of connections. Mr. Tapper is of opinion that street 
posters, especially picture posters, are of great value, and 
are worth providing even at the apparently high cost for a 
good class of poster, as it then becomes prominent among its 
many neighbours. A useful publicity publication is a small 
magazine, issued by the Electricity Department, which gives 
descriptions of the installations put in by the Council from 
month to month, particularly of motor installations. This 1s 
sent to selected prospective consumers, and the attention of 
each is drawn by a white slip on the cover to items of interest 


in their particular trade. 


WEST HAM CORPORATION. 


The progress of the undertaking of the West Ham Corpora- 
tion has for many years been watched with interest owing to 
its rapid development, and it is therefore only natural that this 
generating station should have been selected as one of those to 
be visited by members of the Incorporated Municipal Electrical 
Association next week. For this reason we give below rather 


more detailed particulars of the equipment than we have in 


the case of other undertakings. 

New PrANT.—T'urbo-alternator.—'The extensions this year include a 
Willans & Robinson-Siemens turbo-alternator of 5,000 kw. at 0-8 power 
factor. The other main particulars are : Speed, 1,500 revs. per min. ; 
steam pressure, 145 lb. per square inch; superheat, 100°F. ; vacuum. 
28] in. (bar. 30 in.) ; overload capacity, 25 per cent. for three hours and 
50 per cent. for one hour. l 

The turbine is of the impulse disc and drum type. combined with a two- 
flow surface condenser having a cooling surface of 10,000 sq. ft. and fitted 
with a steam jet vacuum augmenter taking live steam. i 

The condensate is delivered to hot-wells by means of a double-acting 
force pump and quantity is registered by a Bowley valve and recorder, 
the accuracy of the Bowley valve being guaranteed within ] per cent. at a 
constant temperature and within 1] per cent. for temperature varia: ions 


not exceeding 50°F. 

The alternator is of the revolving field type, generating at 6,000 ‘7,000 
volts, with an eight-pole shunt-wound exciter, generating at 220 volts. 

Pressure regulation is effected bv means of shunt and series regulators, 
normal regulation being automatically provided for by means of a Tirrill 
voltage-regulator on the switchboard. 

The generator is ventilated by à motor-driven fan forcing air into the 
machine through a cloth filter. The formation of the frame of the 
generator and the winding slots is such that very effective cooling is 
obtained, the air being forced into direct contact with the windings. 

Swrtchgear.—The new main switchgear (British Thomson-Houston) is 
located in a room separate from and parallel with the engine room. The 
extra-high-tension gear is arranged in moulded stone cubicles with steel 
doors, and remote controlled by means of solenoids actuated bv direct 


current at 110 volts from a control board mounted on a gallery along 
The gear provides at present for the opera- 


the side of the engine room. 

tion of three generators, 5,000 kw., two-phase, 6,000 volts; nine 
feeders, 3,000 kw., two-phase, 6,000 volts; one interconnector cable 
between new and old switchboards of 10,000 kw. capacity; paralleling 
gear, Tirrill voltage regulator and surge arresters of the electrolytic 


- 


tvpe. 
The oil break switches are capable of opening circuits with a load of 
They have a stroke of 7 in. with two breaks per phase, under 


20,000 kw. 

a head of 91 in. of oil, and air buffer space of 9 in. Bus bars are provided 
in duplicate. The current and potential transformers are oil insulated. 
The generator switches are provided with reverse tripping devices of the 
balanced tvpe, unaffected by excess of current or potential, and fitted 
with air dampers for svnchronising. In addition maximum overlead 
relays are provided fitted with fuse pattern time limits. Feeder switches 
are provided with fuse pattern time limits having inverse time charac- 
teristics. . 

G 
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Circulating Water System.—Circulating water is obtained from the 
River Lea and under the new system will be available at all states of the 
tide, which varies in height by 20 ft. The pipe svstem consists of a 
36 in. cast-iron suction line to the pump house, 36 in. cast-iron delivery 
line to the engine room, and a 48 in. cast-iron return to the river, with 
branches and valves allowing the water to be returned either above or 
helow the suction inlet, according to the direction of the tidal flow in the 
river. The outlets through the river banks are provided with penstocks 
and non-return flap valves. The inlet is provided with a penstock and 
sluice valve.and also non-return flap valve to prevent excessive loss of water 
in the suction line in the event of the stoppage of the pumps. In addition 
to these a rotary atmospheric exhauster, driven by a 40 H.P. continuous. 
current motor, is provided, this apparatus being used to prime the 
suction pipes and pum ps, which it is capable of doing in two minutes. 

The pump house has accommodation for three Rees Roturbo centrifugal 
pumps, each of 70,000 gallons per hour capacity : twoare at present being 
installed. These pumps have self-regulating characteristics, the amount 
of power consumed in them being practically independent of the tide 
levels. They are driven by shunt-wound direct-current motors with 


commutating poles, 190 H.P. each, and will deliver their full capacity 
against a total head of 40 ft., including friction. 

After passing through the pumps, the water is forced through rotary 
In these 


strainers supplied by the London Electric Supply Corpn. 


Kileewnatss. 


AN 
FD 
ML AA NN 
E AA 
T TET 
eei VLL 


0 
)2 
Midnight, 


2 


lu 


Noon. 


Fic. 19.—Maximum LOAD Curves FOR DIFFERENT YEARS (West HAM). 


strainers the water passes through cylinders of bronze, perforated with 
+ in. square holes. The cylinders are rotated continuously against 
knife scrapers bv means of a 3 H.P. motor and gearing, provision being 
made for automatically removing sludge and deposit from the scrapers 
and diverting it to the outflow to the river. 

Boiler Plant.—This includes two Babcock & Wilcox marine type water- 
tube boilers, with ejector draught and overhead economisers. ` Each 
boiler has a normal rating of 37,500 lb. of steam per hour from water at 
60°F. to 160]b. per square inch superheated to 550^F. Each pair of 
boilers is complete with an economiser erected in a girder floor above the 


boilers in conjunction with an ejector draught plant. The economisers - 


are provided, in addition to the usual tube scrapers, with an automatic 
scraper for continuously collecting the deposit of soot within the econo- 
miser chamber from whence it falls by gravity to the ash tunnel under the 
boiler house and is removable by the suction plant installed for removing 
ashes. 

One vertical Hall tandem compound pump is provided and one Weir 
steam turbine pump. The latter has a capacity of 15,000 gallons per 
hour delivery against 150 Ib. per square inch, through meter, economiser 
and feed range ; the suction lift varies from 2 ft. to 6 ft. 

Coal Plant.—This plant, having a capacity of 60 tons per hour, con- 
sists of an clevated gantrv jib crane on the wharf, with an overhead 
telpher track running the length of the coal bunker and through the old 
to the new boiler house. It has been erected and arranged to operate 


THE ELECTRICIAN, JUNE 13, 1913. 


in conjunction with the existing Temperley transporter if required. The 
capacity of the telpher machine is 45 cwt. 

The coal is collected from barges by means of the gantry crane and 
deposited either in the coal store or in the weighing machine on the travel- 
ling gantry over the coal store. By this means coal can be weighed and 
distributed to any point of the store, or it can be fed, weighed or un- 
weighed direct to the telpher machine through feeding hoppers and shoots 
provided in the side of the coal stores. The operation of these shoots is 
controlled by the telpher driver. 

The coal bunker has a capacity of 3,000 tons heaped, and is divided into 
four cells, the structure being of re-inforced concrete. On the top of the 
bunker a travelling gantry is provided for filling the several cells, This 
gantry is fitted with a Blake-D»nison automatic weighing machine, with 
a recorder and counter. 

The recorder and coal discharger are operated by a 1 H.P. motor running 
continuously, the operation of the motor being controlled by the weight 
of coal in the hopper. A complete weighing operation occupies about 
20 seconds and accuracy is guaranteed within 0-5 per cent. at normal 
load. 

The existing coal bunker running through the centre of the old boiler 
house terminates in a two-way bunker and screw conveyor capable of 
conveving coal from the old bunker line to the new bunkers. The screw 
convevor is at present fitted on one side only and is operated by a 6 n.r. 


motor, delivering the coal to a gravity bucket 


conveyor also operated bv a 6 H.P. motor. 
This conveyor distributes coal over the new 
bunkers. 


ash discharge. 


motor. 


any ash or clinker falling into it is carried 


boilers and the air exhauster. 


a portable crushing machine is provided 
which runs on rails beneath the boilers, 
receiving the clinker and crushing it by 
means of a motor-driven crusher, after which 
the clinker, reduced in size, falls into the 
openings in the suction pipe. 


bends are provided with removable pieces 
which may be easily replaced in case of wear. 


of wear on the straight pieces. 


closed by atmospheric pressure from outside. 
When the weight of accumulated ash is 
sufficient the valve opens and the contente 
of the tank fall into the ash-bin, cart, barge 
or any other receptacle provided for them. 
The building extensions and foundations 
were carried out to the designs of and 
under the supervision of the Borough engineer, Mr. J. G. Morley, 
M.Inst.C. E. 
The older plant consists of 21 Babcock-Wilcox boilers fitted with 
superheaters and chain-gratestokers; these are arranged with four Green s 
economisers and seven 60 in. Sirroco fans. The aggregate normal rating 
is 347,000 Ib. per hour with a working pressure of 160 lb. and 100°F. 
superheat. The feed pumps are of the Hall tandem and Weir gingle 
types. "There is an Archbutt-Deeley water-softening plant having a 
capacity of 10,000 gallons per hour, the make-up being provided from an 
artesian well. Water for condensing purposes is drawn from the River 
Lea by motor-driven centrifugal pumps, the circulating water at low 
tides being supplemented by the use of ponds, ' The generators include a 
1.500 kw. turbo-generator for 2,000 volts, & similar machine for 6,000 
volts, two 3,000 kw. Westinghouse turbo-generators for 6.000 volte, two 
1,200 kw. Ferranti-Bruce Peebles engines and generators for 2,000 volts. 
two 600 kw. Ferranti-G.E.C. engines and generators for 2,000 volts. 
All of the above are two phase, There are, further, three 500 kw. 
Ferranti-Bruce Peebles continuous-current generators at 550 volts, and 
two G.E.C. synchronous motor-generators each of 500 kw., transformi: g 
from alternating current 200 volts two phase to 550 volts direct current. 


The rapid development of the West Ham undertaking, 
which has been associated with Mr. A. H. Seabrook, Mr. H. H. 
Couzens, and now with Mr. J. W.: Beauchamp, has been 


Midnight 


In this plant (by Babcock & Wilcox) the 
whole of the ashand clinker from the boilers, 
and the soot from the economisers, is removed 
by suction and deposited on the wharf ready 
for removal by cart or by barge. The plant 
consists of a system of cast-iron pipes running 
along the ash tunnels under the boilers and 
provided with removable covers beneath each 


At one end of the pipe line is a rotary air 
exhauster, driven by a 50 H.P. direct-current 
The other end of the pipe line 
remains open to the atmosphere, with the 
result that in operation a powerful suction is 
maintained throughout the pipe range and 


away at a considerable velocity and de- 
posited in a large wrought-iron tank inter 
posed in the suction pip? line between the 


For use where hard clinker is experienced, 


The suction pipe is of cast iron, and all 


It is not found that there is any great amount 


The ashes are retained in the receiving 
tank by means of a flap valve which is kept 
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minster Co. rather a drawback than an advantage. This will 
be borne out by the following figures. In 1908 before the metz! 
filament lamp had begun to have much effect 12,200,000 units 
were supplied for lighting. In 1910 this had fallen to 11,000,000, 
where it has remained practically stationary, and is only now 
beginning to approach the figures of 1908, although during 
that time the number of consumers had, however, increased 
satisfactorilv, being 8,659 in 1908, 9.361 in 1910, and 10,571 
in 1912. The power units, under which heading is included 
all energy sold at Id. for whatever purposes it may be used, has 
increased satisfactorily during this period, being 4,000,000 in 
1908 and 5,250,000 in 1912. In fact. it is to the development 
of this branch of their supply that the Westminster Co. are now 
directing their full attention, and their success in this respect 
will be well indicated when we say that, while in 1908 only 
1.900 kw. of apparatus was connected for cooking and heating 
purposes, this has risen during last vear toa figure nearly double 
that amount, viz., 3.700 kw. In fact, it may now be said that 
almost three-quarters of the yearly increase in the Company's 
demand is for cooking, heating or power purposes. 

The following table gives some interesting comparative 
figures regarding the undertaking :— 

May 31,1908. May 31,1913. Increase. 


cliefly due to the maintenance of an extensive and energeticallv 
managed sales and publicity department. A special publicity 
feature of the department consists in the registration and 
advertising of vacant factory sites and buildings. In order to 
attract manufacturers the department is prepared to supplv 
them with full particulars of such positions and buildings, and 
this course has had the effect of introducing into West Ham a 
considerable number of industrial undertakings. Apart from 
the development of the electricity supply the effect of such a 
policy has been very beneficial to the Borough generally by 
increasing the rateable value and by giving a stimulus to 
housebuilding and other trades. The low charges made for 
electrical energy has had a very marked effect in attracting 
power users. The effect of the low prices is also seen in the use 
of electric light in small shops and houses of the kind which are 
usually given up to the use of gas, and the casual observer will 
certainly be struck by the frequent sight of the advertisement 
boards of the Supply Department showing that electric light 
is used on the premises. . 
Although West Ham is essentially a district where electrical 
energy is sold for power purposes, considerable development has 
taken place during the last few months in the use of electric 
heating and cooking for domestic purposes and to some extent 


for industrial processes. For this reason changes are in Consumers |... esses B524 a TORIO uus rah 
. : : C ishti : 4 ) 4 eee : 5 
contemplation with regard to the already reasonable tariff for x E E LR DL d is "ad T. 2 
this purpose, and it is anticipated that this alteration will ke heating and cooking.. 1083 .. 3.953 _.... 2,270 


entirely change the character of the load in the residential 
districts, The Sales Department has in operation a complete 
system of hire purchase charges for every class of electrical 
apparatus, and for permanent wiring, and no doubt this has 
had a marked effect upon the results that have been achieved. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION. 

The area served by The Westminster Electric Supply Cor- 
poration is of a most varied character. It includes on its mains 
some of the most aristocratic premises in Mavfair ; in the neigh- 
bourhood of Victoria there are a number of middle-class con- 
sumers, while in the district near the river there are a number 
of those who can only be classed as very poor. Amongst its 
consumers we may mention numerous Government Oftices, the 
Houses of Parliament and a part of Buckingham Palace. Its 
power consumers include the Roval Army Clothing factory. the 
British Motor Cab Co., the new Hovis Flour Mill, and numerous 
large printing works, while a considerable amount of energy is 
supplied for working the lifts in many of the large blocks of 
flats, offices, hotela and private houses inthe area. The West- 
minster Co. own three generating stations, situated respectively 
at Davies-street in the north of the area, Eccleston-place in 
the west of the area, and Horseferry-road in the south-east of 
the area. All these stations generate energy on the low-ten- 
sion continuous-current system, the same system, without trans- 
formation, being used for supply to consumers. Thestations at 
Ecclest on-piace and Horseferry-road, and a transforming sta- 
tion at Duke-street, Grosvenor-square, also receive high-tension 
three-phase current from the Central Electric Supply Co.'s 
station at St. John’s Wood and convert it for distribution. 
Two of these stations, those at Davies-street and Eccleston- 
place, have been running for some time, and present no parti- 
cular features from the modern engineering point of view; 
that at Horseferry-road is of a much more recent date and 
t 18 à good example of modern engineering practice. It was 
describedin THE ELECTRICIAN, Vol. LXV., p.223, May 20th, 1910. 
_ From what we have said regarding the variety of consumers 
in the area it will not be a matter of surprise that the lighting 
load has long ceased to become the most important part of the 
Company's activities, This remark perhaps needs some ampli- 
fication. The high-class character of the district resulted in 
most of the houses and shops in the Belgravia and Mayfair 
section being fitted with electric light at an early date in the 
history of the Company, while, on the other hand, the poor 
character of much of the remainder of the district prevented 
its development. from the electric light point of view, except 
to à very small extent, and this state of things was not in any 
way altered by the introduction of the metal filament lamp. 
The metal filament lamp was indeed in the case of the West- 


When they came to consider the important question of tariffs 
the Company found that the social conditions in the Westminster 
area practically ruled out any such system as the Norwich 
system. The reason for this ts that a large number of the houses 
in the area are only occupied for about three months in the year. 
The result of applying the Norwich system to such an area 
would. therefore, be that the consumers would be paving a high 
fixed charge. and not obtaining any corresponding benefit from 
the low price perunitsold. It has, however, been found better to 
adopt a flat rate of Id. per unit for cooking and heating. witha 
sliding scale for lighting, according to the number of units taken. 

Every effort is being made to bring the benefits of electric 
heating and cooking to the notice of consumers in the area and 
a great deal of time and trouble are being spent in finding out 
the best design of apparatus for every sort of domestic use, A 
number of canvassers are alwavs at work with the view of not 
only obtaining new consumers, but of giving advice to existing 
consumers as to the best methods of using apparatus. In- 
ducements are-held out to consumers to use heating and cooking 
apparatus by means of very beneficial hire and purchase schemes, 
while at their works at Eccleston-place the Company have a 
most excellently equipped showroom where the prospective 
consumer can see the apparatus he desires to use actually at 
work and have its special features explained to him. The 
Company. however. do not believe in selling such apparatus 
to consumers direct, but are instead working most amicably 
with the contractors in the district. | 

In connection. with the showroom is an electrie kitchen 
where tvpes of all the principal electric cooking ranges are 
fitted. A lady demonstrator is in constant attendance, and 
every make of cooking apparatus is thoroughly and practically 
tried. Frequent demonstrations are given, and instruction in 
the use of the apparatus is afforded to those who are about to 
adopt this system of cooking. | 

In concluding our description of the Westminster Co.'s 
undertaking we should like to add that in establishing a show- 
room at Eccleston-place the Company have done so not solely 
with the idea of benefiting their own consumers, but with a 
view also to providing a convenient rendezvous in the West-end 
of London where engineers and contractors may inspect the 
most modern electrical apparatus and teach the benefits of the 
electrical idea to prospective consumers of their own. Mr, 
L. H. Hordern, the general manager of the Westminster Elec« 
tric Supply Corpn., asks us to add that if any members of 
the Incorporated Municipal. Electrical Association should wislr 
to inspect these showrooms, they will be most welcome, not 
only during the coming Convention week, but any time when 
they are in town. 
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CORRESPONDENCE. 


ABSORPTION WITH THE ARC AND THE SPARK. 
TO THE EDITOR OF THE ELECTRICIAN. 

NSIR: In the very interesting note in vour issue of June 6th 
with reference to the amount of absorption observed with the 
arc-and-spark sending apparatus. there are one or two points 
which seem to me to be of importance. We have been observ- 
ing during the last six months the strength of signals received 
from Paris and Norddeich. From these two stations the 
strength of the day signals received have varied within fairly 
wide limits. The relative strengths of Norddeich and Paris 
have also varied considerably, but, as no information is 
obtainable as to the constancy of the Norddeich sending 
antenna current, no eract deductions can be drawn from these 
results. There appears, however. sufficient evidence to indicate 
that there may be considerable difference in absorption between 
10:45 a.m. and 12 o'clock noon. If. therefore, there is to be 
anything like a fair comparison between the two methods of 
signalling the test signals should succeed each other at very 
short intervals. In the experiments described in your issue 
no data are given on this point. Further, it is noticeable 
that very little difference in the absorption with arc-and-spark 
sending has been.observed when the receiving stations are of 
such a character that the tests can be carefully checked and 
verified by exact measurement. Our experiments have shown 
that the loudness of signal heard in a telephone is most mis- 
lezding as an indication of the strength of the received antenna 
current. In order to get the loudest signals from a set of 
received. waves the receiving station must be designed to suit 
the signals; but, for an exact test of absorption. the energy 
received from the two sets of signals must be measured, and not 
mercly the loudness of signal in a receiver which may suit one 
set of signals but which may not suit the other. [t seems almost 
inconceivable that there can be any serious difference in the 
absorption of two sets of waves, one consisting of a train of 
about 40 waves, such as ts produced bv a spark, and the other a 
nearly continuous train, such as is given bv the Poulsen arc. 
The physical character of the two sets of waves is the same, and 
it is difficult to conceive any molecular mechanism in the 
absorbing medium which can distinguish between them. It is 
to be hoped that you will be able to supply fuller details of 
these experiments, in particular of the exact arrangements of 
the receiving circuits.—I am, &c., 

Liverpool, June 9. 


E. W. MARCHANT. 


— — —— —— 


ELECTRICAL TRADES' BENEVOLENT INSTITUTION. 
TO THE EDITOR OF THE ELECTRICIAN. 

"iR: Re Mr. Byng’s offer, I have pleasure in informing vou 
that I have received a promise of a further £100. This is from 
Mr. Justus Eck, the chairman of the committee, who only 
yesterday returned from his visit to the colonics. There now 
remains £400 more to be promised. 

It is strange that all the subscriptions have so far been from 
individuals, and none from firms.—I am, &c., 

London, June 7. F. B. O. Hawes, Secretary. 

TO THE EDITOR OF THE ELECTRICIAN. 

SIR: We are surprised to notice the very poor response 
to the appeal to subscribe the £1,000 for the “ Electrical 
Trades’ Benevolent Institution,” of which £600 has already 
been promised, for we quite thought the few hundreds neces- 
sary would have been immediately forthcoming. 

Possibly were it made more widely known that donations of 
£50 would be thankfully accepted to make up the required 
amounts the difficulty might be overcome. 

In order to start the ball rolling we will follow on Mr. Byng's 
offer to the effect, that we will give £50 providing the remaining 
£100 is made up in amounts of not less than £50 before the time 
stated at the dinner. 

As only about a month remains may we ask you to make a 
special appeal on these lines.—We are, &c., 

Lor.don, June 5. A. P. LUNDBERG & Sons. 


THE HYSTERESIS LOOP AND INDEX. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sig: I have been much interested in Prof. Thornton's 
article on the above subject, and the correspondence to which 
it has given rise. I think that most experimenters are agrecd 
that if the Steinmetz equation be taken in its usually accepted 
form it yields a continuously increasing index es the induction 
densitv approaches more and more closely to zero value. Now, 
it is also clearly recognised that at some value of the induction 
densitv, which 1s small but definitely removed from zero, the 
hvsteresis loop becomes zero in area. 

This was shown to be the case by Baur and Rayleigh many 
vears ago. Ewing examined the question of time-lag (mag- 
netic viscosity) as distinct from true hysteresis, and showcd 
that this was quite an important factor when dealing with 
magnetically soft materials at low induction densities. I am 
inclined to think that in much of the work which has been 
carricd out of late years at these induction densities magnetic 
viscosity effects have not been separated from true hysteresis 
effects. 

The value for the initial permeability found by Baur for a 
ring of soft iron was 182, whilst the value obtained by Rayleigh 
was 81 for unannealed Swedish iron wire. For values of H up 
to 0-04 C.G.8. unit Ravleigh showed that there was no hys- 
teresis. These results have since been confirmed by manv 
experimenters, including Mr. Wild, whoin his letter of May 23rd 
states that he obtains this result at about 3 or 4 B. Accepting 
these facts. it is clear that the Steinmetz equation must be 
modified if it is to fit the facts for low induction densities. 

An equation which will more accurately agree with the ex- 
perimental results is the following :— 


Hysteresis loss per cycle =» (B —const.)*, 


where the constant represents the greatest value of the induc- 
tion density positive and negative which when applied cyclic- 
ally results in no measurable hvsteresis. It is obvious that if 
this quantity is not taken into account, the Steinmetz equation 
must give erroneous results, the greater the lower the induction 
densit v. 

I hope that in the near future the results of an extended in- 
vestigation of losses at low induction densities will be published 
bv Mr. F. Stroude, B.Sc.. from the electrical engineering 
laboratory at this college. Meanwhile, taking published figures 
from a Paper by the same author before the Physical Society 
of London entitled * An Accurate Examination of the Stein- 
metz Index for Transformer Iron, Stalloy end Cast Iron," 
June, 1912. it will be found that for transformer iron “ ring A" 
the Steinmetz equation in its usual form fits the observations 
down to a value of B —1,000, whilst if the equation be modified 
to the following form :— 


Hysteresis loss = 4(B — 40)! 8, 
then it will be found that it fits the observations down to ə 
value of B=70. This constant of B=40 does not agree with 
the maximum value of B. which gives no hysteresis, as this 
apparently occurs at a value considerably less than 10, so it 18 
probable that this equation has no physical meaning ; but 1t 18 
hoped that in this form the equation may possibly prove of use 


to those who have to design apparatus in which low induction . 


densitiés are used.—I am, &c., 


East London College, E., June 10. J. T. Monnis. 
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NEXT WEEK'S LM.E.A. 


THE eighteenth Annual Convention of the Incorporated 
Municipal Electrical Association which opens in London on 
Tuesday, June 17th, will, it is hoped, be of more than usual 
interest on account of the subjects selected for the Papers 
ánd discussions. Contrary to the practice of previous 
years, the number of Papers to be read has been reduced 
from the usual six to four, but-we think this is, if anything, 
an advantage, because it allows of a greater amount of time 
for discussion, both at the actual reading of the Papers 
themselves and those informal meetings to which engineers 
look forward with interest and from which they usually 
profit most. We anticipate that this year the Papers which 
are being read at Kingston-on-Thames will excite the 
greatest amount of comment, because they deal with sub- 


Jects which are essentially of vast importance to electricity 


supply. The need for improving the standard of reliability 
plant is generally recognised, and an y movement, even though 
it be of a revolutionary character, which has this object in 
view will undoubtedly be welcomed. We are on the eve of 
vast extensions of the electric service throughout the country, 
and the tendency is all towards the laving down of units of 
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which will be concentrated on the subject of the electric 
vehicle. The successful run of the Arrol-Johnson-Edison 
electric coupé from Dumfries to London, a distance of 380 


| miles, during the early part of this week, will serve to bring 


| this interest to a climax during the Convention proceedings. 
We ourselves have had the trip under official observation, 
and our columns this week contain a preliminary account 
of the principal features of the journey. We must reserve 
any further comment on this subject until our special issue 
next week, but we are particularly pleased to notice that 
station engineers will be given this opportunity of airing 
their views on this subject. 

These annual meetings of central-station engineers are, 
we feel sure, likely to become of increasing interest owing 
to the developments which are taking place on the com- 
mercial side of electricity supply, and the fact that station 
men are becoming more essentially commercial and are 
relegating to specialist assistants those important matters 
relating to the engineering features and operating side of 
the plant which have engaged their attention almost exclu- 
sively during the past history of electricity supply. There 
are still many important problems to be solved in placing 
the electric service on anything like a satisfactory commer- 


| cial basis, and these matters, while they are frequently 
| talked over in he quiet of the smokeroom, must of neces- 


sity be brought out into the light of day and tackled in a 
perfectly frank manner. It has often been said that the 
Convention proceedings are in danger of falling flat owing 
to the lack of suitable subjects to make interesting, not to 
sav spirited, discussions. We think this criticism will fall 
Short of the mark if the commercial possibilities of the 
electric service are kept constantly in mind. While on the 
one hand it is of interest and profit to deal with matters 
which affect the future policy of the governing and laying 
down of large bulk supply stations, on the other hand it is 
imperative at the present stage in the development of the 


| electricity supply industry to face boldly some of those 


hard facts which are constantlv being brought up against 
the commercially-minded station engineer. We do not 


greater and greater size. The concentration of such plant | propose to enlarge upon these at the present juncture, bus 


Capacity into a few units makes it more than ever essentiah 


we comment upon them because they are of unusual interest 


that these machines should run continuously under the ' at this time of year, when so many central-station engineers 


most trying operating conditions. F urther, there is then | 


intermingle, both publicly and privately, their views. We 


E constantly widening question of the uses to which this | will go so far as to offer a suggestion for next year's meeting 
electrical energy shall be placed, and here again the Con- at Birmingham to be devoted almost exclusively to the 


‘vention will be noteworthy on account of the attention discussion of the commorcial.sidé of thel electri¢ service, 
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more particularly as in the interim between this year's 
meeting and next there should be many developments 
which can be made the subject of general discussion. For 
the present we will be content with wishing our many 
central-station engineer readers an enjoyable stay in London, 
It is not often that the Council select the metropolis as the 
centre of their proceedings, and we feel sure that every 
advantage will be taken of the fact that during 1913 a 
surprise visit was paid to the London area. We give de- 
tails in the early part of the 1ssue of the development of the 
important undertakings in London, and those engineers 
who can spare time to unofficially visit anv of these stations 
will, we are sure, find the time well spent. 
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LEGAL INTELLIGENCE. 
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X.L. Electric Co. v. Aron. 

Before Mr. Justice Neville on Friday last was renewed the motion by 
plaintiffs for an interim injunction to restrain defendant until the trial 
or further order from dealing with or disposing of certain patents relating 
to electric clocks, and from interfering with or withdrawing applications 
that were pending for protection for improvements in such patents, or 
for foreign protection. 

Mr. Moritz, counsel for plaintiffs, said that they had just received an 
affidavit from defendant which dealt with several fresh matters, but with 
regard to the material part of the injunction plaintiffs were asking for 
he was quite prepared to go on with the motion. The position was that 
there were pending applications with regard to patents which came 
within the scope of the contract of defendant with the company and those 
applications he was threatening to interfere with. Clause 8 of the con- 
tract proviled that if at any time the defendant should effect any 
improvements in the inventions relating to the patents he had assigned 
to the company the patents for such inventions should be assigned to 
them. they paving the necessary expenses incurred in obtaining: pro- 
tection. Defendant hal made an invention which came within the 
clause before he quarrelled with the company. and at the company’s 
expense and jointly with them, he had applied for a patent. The 
Comptroller of Patents, in the exercise of the discretion vested in him, 
hai declined to allow the application to proceed as an application for 
protection for an addition to a previous patent, and had decreed that 
the application must be for a substantive patent. The only difference 
was a question of expense, and the company was quite prepared to pro- 
ceed with the application in accordance with the Comptroller's ruling. 
Defendant had, however, threatened to withdraw the application for a 
patent altogether, and he did not in his evidence deny that he had 
threatened to withdraw it. There was also a threat on the part of 
defendant to interfere with the foreign protection they were seeking. 

Mr. Simmons (for defendant) said that with regard to the English 
patent a time limit had been fixed, and, subject to that time limit being 
extended, his client was prepared to undertake not to withdraw the 
application; but with regard to the foreign patents he could not give 
any undertaking, as he was merely a joint applicant. Defendant held 
two-thirds of the shares in the company. 

Mr. Moritz read the affidavits filed in support of themotion. 

Mr. SIMMONS submitted that his client had not said that he would not 
carry out the agreement. The whole question was as to the manner in 
which the application fur protection should be pr: secuted. 

Mr. Justice NEVILLE said what he had to decide was what was to be 
done with regard to the application for a patent. Where he thought 
defendant was wrong was in thinking that he was entitled to have the 
sole right of saving how the proceedings were to be taken. 

Mr. SIMMONS said that there was an application for a patent in the 
joint names of defendant and Mr. Harrison. Mr. Harrison should be 
made a defendant. 

Mr. Morrrz said that that was the first he had heard of such a patent 
having been taken out, and it would be in fraud of the company’s rights. 

Mr. SımMoys said that the company would be in a better position 
if they would abandon their present patent and take an interest in that 
new patent referred to in the aflidavits. If that was clearly shown on the 
evidence he submitted the Court would not interfere by interlocutory 
injunction, Jf the matter was allowed to stand until the trial defendant 
was willing to give any undertaking his lordship might think right. 
With regard to the foreign patents, it was entirely a matter of policy, 
and there was no ground for an injunction, as defendant had shown his 
good faith in making the application. With regard to the English 
patent, i£ it was allowed to go forward as a new patent, and not as an 
addition to the old patent, it would jeopardise anew patent which was 
now pending. and which, in defendant's opinion, was much more valuable. 

His Lorpsnie asked whether the company was prepared to undertake 
to pay the expenses of the pending applications. 

Mr. Moritz said they were. E 

Mr. Justice NEVILLE: Then T need not trouble you further. Jn giving 
judg nenat he said that. on that underiaking, he must grant an 1njunetion 
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restraining the respondent from withdrawing, or permitting to be with- 
drawn, anv of the existing applications, and from offering, or preventing 
or permitting to be offered or prevented, any application in connection 


with the patent rights subject to the agreement made between the 


parties, ‘The injunction would extend until the trial or further order, 


Rate to Meet Deficit on Electricity Undertaking. 


At the Limerick Quarter Sessions last week County Court Judge Lane: 


Smith heard an appeal by Mr. M. O’Brien, a member of Limerick Cor- 
poration, against the striking of an improvement rate by that body for 
the vear ended March 31 last, which was utilised to mect a deticit on the 
working of the municipal electricity supply undertaking. 

Mr. SHERLOCK, for appellant, contended that the Corporation, under 
their provisional electric lighting order (under which they had borrowed 
£34,000), had no power to utilise any portion of the rates to meet any 
deficit. on the working of the electricity undertaking until thev had 
charged the maximum price per unit for electric current to the con- 
symers. That had been fixed at Sd.. and the consumer were only called 
upm to pav Sd. per unit for the supply. It was not fair to the general 
body of the raiepayers, who were not consumers of eleetrie hyht. to be 
called upon to pay for those who were. There were 7.000 ratepayers in 
Limerick, of which 267 only had the electric liznt installed. 

Mr. O'Brres, in the course of his evidence, said the Joss on the under- 
taking to date was £15,000, which had to come out of the rates. Since its 
inception the staff had been increased from four to 20. and the wates bill 
by £25 per week. If the Corporation increased the price of electricity 
from Jd. to 7d. per unit the concern would pav for itself. 

Mr. E. B. TuonNniLL, borough electrical engineer, was examined for 
the defence, and said he hoped to be able to make the department pay 
under the system he had adopted since his appointment without having 
recourse to an increased price, which if decided on would tend to a de- 
creased consumption. 

Delivering judgment, his HoNovn said the case was a very important 
one, and he believed the members of the Corporation were actuated by the 
best intentions in what they had done, but they had outstepped the 
limits of the statute when thev placed an extra rate of Sd. on the rate- 
pavers to make good the working of the electrie licht department. He 
held that they were not entitled to do that, and he quashed the rate so fac 
as it applied to that additional sum, and he gave appellant his costs. 


PARLIAMENTARY INTELLIGENCE. 


THE MARCONI AGREEMENT COMMITTEE. 


There was a meeting of the Select Committee on the Marconi agreement: 


on Thursday last week, when further evidence of à Siock Exchange char- 
acter was tendered by Mr. Frederick S. Selaman, C.A. "This witness's 
evidence had no electrotechnical interest. The same may be said of the 
evidence of Mr. F. Stanley Drew, who followed. 

The inquiry was then adjourned. 

When the Committee met on Monday Mr. F. S. Salaman and Mr. 
F. S. Drew were recalled, and Mr. C.J. Brand, Mr. Perey H. Hingworth, 
M.P., Mr. T. F. Monier-Williams, and Mr. Harold Potter were examined, 
The whole of this evidence related to purely. non-electrotechnical matters, 

At the meeting of the Committee on ‘Tuesday, Mr. Ernest N. Crabb 
and Capt. A. Murray, M.P.. brother of the Master of Elibank, were ex- 
amined, their evidence being entirely in connection with Stock Exchange 
matters. 


In the House of Commons yesterday (Thursday) the Premier 
announced that the interim report of the Select ('ommittee on the 
Marconi Wireless Telegraph Agreement will be laid on the table at 
3 o'clock to-day (Friday). We understand the report deals solely with 
the matter of the charges against Ministers. Along with the interim 
report, draft reports prepared by the Chairman (Sir Albert Spicer) and 
Lord Robert Cecil will be presented to Parliament. 


MARCONI ADVISORY SUB-COMMITTEE REPORT. 


In the House of Commons last week. Major Archer-Shee asked the 
Postmaster-General if, in view of the report of the Scien tific Commit m 
on Wireless Telegraphy, in which it was stated there might be periods 
when communication was impracticable, especially in tropical p 
where atmospheric disturbances might be expected. to cause more difh- 
culty than over the Atlantic, the Government would now give further 
consideration to the request of the Governments of Australia and New 
Zealand that a subsidiary conference be called to consider the question 
of a State-owned Atlantic cable, with the object of completing the All- 
British chain of communication between England and Australia via the 
Pacific cable, thereby duplicating the vital means of communication 
between the most important parts of the Empire in conjunction with the 
Imperial wireless scheme. . el 

The Pestmaster-Gereral (printed reply) said he could find no re 9 
tion between the paragraph referred to and the question whether t i 
existing cables and wireless communication across the North Atia 
should be supplemented by a State-owned cable. No reply has yet bee i 
received to the dispateh on the subject of the subsidiary conference >Ug- 
gested by the Australian Government, which was sent to that Gover 
ment on Keb, 7 last. 


PARLIAMENTARY INTELLIGENCE continued on page 419. 
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DOMESTIC SUPPLY TARIFF. 


On Tuesday West Ham Council had before them an im- 
portant, report by the engineer and manager of the electric supply 
-department (Mr. J. W. Beauchamp) on the use of electricity for 
domestic cooking and heating. with recommendations for a domestic 
tariff based upon the ascertained costs of supply. 


In his report Mr. Beauchamp stated that there had been considerable 
development during the past vear in the production of electric heating and 
cooking apparatus for domestic use. This portion of their business bad 
passed the experimental stage, and in London a large amount of work 
had been done in the conversion of restauarnts and in the introduction 
of heating and cooking apparatus into private houses where hitherto the 
only important use of electricity had been for lighting. Since the autumn 
of 1919. when their showroom was reorganised, and an effort made to 
attract heating and cooking business, a considerable amount of apparatus 
had been sold, and the consumption of electricity in the residentail dis- 
trict for those purposes had increased. Before, however, they could 
hope to develop a cooking and heating load of considerable magnitude 
it would be necessary to offer a suitable tariff. [n some of the more ad. 
vanced supply areas special tariffs for domestic use had been introduced. 
He had given close attention to the subject, with particular regard to the 
conditions obtaining in West Ham. [n framing a domestic tariff it 
became necessary to keep in mind several points of importance, and not 
to be unduly influenced by the work done in other districts, as so much 
depended upon local conditions with regard to the consumer, the cost of 
gas and other fuel, existing rates for supply and the financial needs ot the 
supply undertaking. In their own case consideration must be given to 
the following points : (1) Their present flat rate eharge for lighting (3d. 
per unit) was already quite low in comparison with gas at 2s, d. per 
1,000 cubic ft. (2) A suitable tariff would put within the reach of the 
private house consumer a supply of electricity at a cost which would com- 
pete with vas or coal for heating and cooking. (3) It was desirable that 
the tariff should be so designed that consumers were encouraged or dis- 
couraged in proportion to the hours of use during which they emploved 
their apparatus ; that was to say, in proportion to their desirability or 
otherwise from the point of view of the supply department. (a) The 
tariff which he proposed for use in their district called for a fixed charge 
per annum payable quarterly in advance, based upon the number and 
capacity of the lamps installed, allowing off such a number and capacity 
up to 25 per cent. in order to encourage the use of jamps in cupboards, 
cellars, &e., where thev were seldom used, but very convenient. (4) In 
addition, a further but smaller fixed charge per annum pavable quarterly 
in advance, based upon the capacity of heating, ccoking or any other 
electrical apparatus in the house. In this case the fixed charge is smaller 
because the apparatus is mostly used in the day-time, and whereas light 
is mostly used at the same times of the evening, heating and cooking is in 
operation at varied times throughout the day, which causes a consider- 
able diversity in the demand for such supply, requiring a smaller per- 
centage of plant to be held in reserve than is the case with lighting. In 
addition to the above described fixed. charges, all electricity would be 
supplied to the premises through one meter only, and at 1d. per unit. In 
practice the tariff may be expected to work out approximately as fol- 
lows : Normal house lighting, approximately 3d. pev unit, but where the 
usual hours of lighting are lengthened by the use of lam ps in dark places, 
bv burning lamps during fous, accidentally leaving lamps burning 
all night, &c., the cost for such extra use would be $d. per unit, the resuli 
being that the average rate for lighting would fall gently from 3d. per 
‘unit to some lower value depending upon the proportion of long-hour 
lighting in use. The average rate of electricity used in stoves would vary 
from Id. per unit downwards to about fd. in normal cases. Where quite 
small amounts of electricity were used for cooking and heating, as in self- 
contained kettles, flat irons, and similar heating devices, the rate would 
Also approximate to ld. per unit. but as the use of such apparatus 
extended and where the cooking required by a family was carried out by 
electricity, the rate would drop to approximately 3d. per unit, a figure 
which experience had shown to compete very favourably with gas at 
2s, 6d. per 1.000 cubic ft. for cooking. Under exceptional conditions of 
use, as where apparatus was working continuously for water heating on 
the thermal storage system, the rate would automatically drop to just 
over id. per unit. 1f. however, apparatus of large capacity used for a 
very short time per dav was installed the rate per unit under this tariff 
would automatically rise until it reached a comparatively high figure, so 
discourazing the use of apparatus of a class which frequently involved 
expenditure, although bringing in but a verv small revenue. It would be 
seen that the proposed domestic tariff was a special adaptation of the 
Hopkinson method of charging, whereby a fixed payment per annum was 
obtained to cover capital charges on plant and mains which must be set 
aside for the consumer, and those costs in connection with running, 
metering, accountancy, &e.. which did not vary appreciably with the 
amount of electricity supplied, and in addition to such fixed payment a 
low rate per unit used sufficient to cover the variable costs of fuel and 
operation, Under this svstem the consumer secured an average rate 
which automatically varied with the manner of his uxe of the supply. 
rising in the case of short-hour usc. and falling in the ease of long-hour use. 
. One of the greatest advantages of a compound domestic tariff was that it 
became possible to supply electricity to aay part of a house for any pur- 
pose, within the capacity of the wires, through one meter and one system 
of wiring. Under the more common arrangement of two flat rates, one 
for lighting and one for heating, i: became necessary to run a second 
‘System of wiring to any point where heating or cooking was required to 


be done, in order to take advantage of the low rate and to enable a second 
meter to register the supply This constitutes one of the greatest diffi- 
culties met with in introducing the use of heating and cooking apparatus. 
Consumers will generally hire, and frequently buy, stoves and cookers, but 
they are reluctant to put additional wiring into a house which in many 
cases did not belong to them. During the past vear the number of supply 
areas using a domestic tariff of that class had greatly increased, although 
in many cases he considered the tariffs were not sufficiently discriminating 
and protective to the supply department. Mr. Beauchamp considered 
that the tariff proposed would suit the necds of the district, and contained 
full protection for the supplv department, whilst being sufficiently attrac- 
tive to bring about a very great increase in the heating business they weve 
doing. The tariff would be supplementary only to the existing flat rates 
which a consumer could always retain or a new consumer select if he pre- 
ferred to do so. A subsidiary advantage of the system from the point of 
view of the consumer was that the bulk (about five-sixths) of the electiie 
lighting bill was known accurately in advance, whilst the actual rate per 
unit which was to be paid for heating and cooking was very much in the 
consumer's hands, if he was properly advised with regard to the type of 
apparatus and method of use. 

Mr. Beauchamp set out the details of the proposed domestic tariff, 
which is applicable only to private houses and the family residence por- 
tions of business premises where electric light is in general use. 

. The report was approved by the Council. 


LONDON TRAFFIC BOARD. 


On the 5th and 10th inst. Sir Edward White, chairman of the High- 
ways Committee of the London County Council. gave evidence before 
the Select Committee of the House of Commons appointed to inquire 
into the number of accidents arisingfrom motor traffic in London. 


Sir Epwarp WHITE said that at present the tramways were subject toa 
good deal of supervision by the Board of Trade, the Local Government 
Board and the Home Office, and, in addition, the County Council, in 
regard to tramway undertakings, had to face difficulties raised by 28 local 
authorities. If a traffic board were established the work now distri- 
buted in that wav might be concentrated in the hands of that new autho- 
ritv. which would have power to examine schemes and bring opposing 
parties together, and thus save trouble and expense and at the same time 
improve the traffic arrangements in the county. He suggested that the 
board should consist of à chairman and two, or at any rate not more than 
four, other members appointed by the Government and paid. [ts most 
important function would be the examination, before they were con- 
sidered by Parliament, of bills seeking powers in relation to locomotion 
and transport in Greater London, The powers of the board should in- 
chide, if the board thought fit, the holding of inquiries, the suggestion of 
amendmenis and alterations in bills, or the consolidation of separate 
schemes and the settlement of protective clauses. The bills should be 
submitted afterwards to Parliament, with a report from the board, and 
should. be referred to a Joint Select Commiitce instead of to a separate 
Committee of each House. Subjects connected with the traffic needs of 
London related to an area extending far bevond the Administrative 
County of London, and the County Council, therefore, would not be a 
suitable authority, while the smaller local authorities would be still Jess 
suitable. A traffic board composed of nominees of the local authorities 
in the whole of the area concemed would be too unwieldy. The traftie 
board should be specially constituted for the purpose and should have 
power to regulate every form of transit—tube railways, tramwavs, omni- 
huses and the metropolitan traffic of the great railways, &c. The tram- 
way schemes of the London County Council should not be withdrawn 
from the consideration of the trathe board, which, owing to its indepen- 
dent position, might do much to solve the difficulties caused bv the exere 
cise by certain borough councils of the power to prevent the Council from 
using the overhead system in their respective areas. The board should 
he entrusted with the control of motor-omnibus routes, and the omnibuses 
should he licensed to run only along certain thoroughfares, The local 
councils sometimes sought improvements in their districts not directly 
connected with the tramway schemes under their consideration, and 
asked for street widenings which would be so expensive that the revenue 
of the proposed tramways could not bear the charges. The prop sed 
tratlie board should be associated with a Government department so that 
it might be represented in Parliament bv a Minister. The members of 
the board should be appointed by Parliament and should devote the 
whole of their time to the performance of theirduties. The County Council 
were losing £100,000 annually by workmen’s fares and the runnin: of 
all-night cars and he submitied that the motor-omnibus com panies 
should be placed on the same footing as the tramways in regard to the 
provision of such services. Conditions should be imposed upon the 
omnibus companies in regard to the routes followed. The borough 
councils should have authority to express an opinion to the traffic board 
as to whether proposed routes were suitable for motor-omnibus traffic. 
The traffic board should have power to deal with the obstruction of publio 
thoroughfares by stalls, and he asked that London should be given a 
portion of the proceeds of the tax on petrol. 

Sir J. BENN said that there were now 1,400 cars in the County Council's 
service, and allowing for the necessary space of 30 ft. between the cars, 
they would occupy nearly 17 miles of route, while providing seats for 
109.200 passengers. The number of motor-omnibuses needed to carry 
the same number of passengers would be 3,21], and allowing for the same 
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safety space between the vehicles, the mileage occupied would be 323. 
The existence of the municipal tramways had contributed largely to the 
success of the Council's housing schemes ia which that authority had 
invested about £3.000,000. The statistics for 1910-1] showed thet the 
undertaking, after providing for the sinking fund, the renewal fund and all 
other charges, showed a percentage of profit of 5:65 upon the total net 
capital invested, which would be sufficient to pav interest at the rate of 
4 per cent. on £3,000,000 of debentures, and an average dividend of ! 
per cent. upon the remaining capital, The accounts for the vear ended 
last March showed that, largely in consequence of the unrestricted eom- 
petition of the motor-omnibuses, there was practically no money for the 
renewal or reserve funds, the amount having been reduced withia a vear 
from £906.794 to £497. He suygvested that the London County area hed a 
right to the advar tages secured by the City of London Sireet Trattie Act 
of 1909, so that the County Council might have power to regulate the 
routes taken by the motor-omnibuses and to co-ordinate the iramway and 
omnibus services for the public advantage and safety. 


BUSINESS NOTICES. 


The British Insulated & Helsby Cables (Ltd.) are this week re- 
moving their Manchester branch to Orme Buildings. Parsonage. 
Manchester. where more commodious premises have been secured. 
The telephone number and telegraphic address remain unchanged. 

The accounts and order departments of the Benjamin Electric 
(Ltd.) are now managed at the company’s works at ba, Roselery- 
avenue, E.C. (telephone City 2407). and èl communications 
relating thereto should be sent to that address. Tae soles offices and 
show rooms ere stil et 117. Vietorig-street. S.W. (telephone 
Victoria 1297), where e!l inquires will receive careful attention. 

The Electrical Engineering & Equipment Co., 109-111. New 
Oxford-street. London, W.C.. are taking up the sale of the well- 
known ** Pelapone " oil and gas engines. of which full particulars 
will be published next week. and can be obtained on application. 

Patent Development.— The owner of patent No. 12.473 1909. 
relating to improvement in multiplex microphone transmitters. desires 
to make arrangements for working same in this country. | Particulars 
from Messrs. Marks & Clerk, Patent Agents, 57 and 558. Lincoln's 
Inn Fields, London. W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A first and final dividend of 15d. will be pavable on June 23 at 132. 
York-road. London. S.E.. to creditors of Chas. Spencer Northeote. 
electrical engineer. 67. Stanthorpe-road, Streatham, London, S.W. 

Claims against Wm. Longden and Vernon G. Cobb, electrical engi- 
neers, 1014. Derby-road. Nottingham. are to be sent by June 2S to 
Mr. E. W. Humphreys, 4, Castle- place, Nottingham. 

. Claims 2gainst the Carlton Engineering Co. (Ltd.) are to be sent by 
July 15 to Mr. C. Osborn, 66, Mark-lane, London. E.C. 

Claims against Traction Supplies Co. (Ltd) (in vol. liq.) are to be 
sent to Mr. T. Metcalf, 50. Frederick-street. Sunderland. by June 27. 

A meeting to receive an account of the winding-up of Halpin’s 
Patent Thermal Storage (Ltd.) will be held on July 16 at the oftices 
of Messrs. James & Edwards. 5. Coleman-street, London. EC. 

The United Salt & Power Co. (Ltd.) is being wound-up voluntarily. 
and Mr. 8. Price, 18. Austinfriars, London. EC. has been appointed 
Jiquidator. 

The Norse Power & Smelting Svnd. (Ltd.) is being wound up 
voluntarily. Cleims are to be sent by Julv 11 to the liquidator 
(Mr. E. J. Havman). 18, St. Swithin’s-lene, London, E.C.. end a 
meeting of creditors will be held at his office to-day (June 13). 

Winding-up Petition.—4A petition for the winding-up of the John- 
son-Billington Electricity Meters (Ltd.), presented by Wim. Harry 
Johnson, will be heard at the Rovel Courts of Justice, London, W.C.. 
on June 17. 
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EXTENSIONS. 

Bedford.—The L.G. Board have decided to reopen the inquiry 
into the Council's application for sanction to borrow £11,590 for 
extensions of the electricity undertaking. and Mr. T. E. Ekin will 
hold a local inquiry on the 18th inst. 

Bradford.— The existing e.h.t. feeders from Norfolk-street to Hall- 
lane and from Bowling Park Drive to the Odsal sub-station are to be 
extended at a cost of £5,458. 
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Burton-on-Trent.— Application has been made to the L.G. Board 
for sanction to borrow £5.000 for 25 years for mains and feeders, 
£1.500 for 15 years for services and £2.000 for 15 years for trans- 
formers and sub-stations. | 

Colne.—The L.. Board have sanctioned the borrowing of £2,000 
for extensions of the electricity supply mains. 

Poplar (London).—The formal inauguration of the extensions of. 
plant recently made at the Glancus-street electricity works took place 
on Friday last. when the chairman of the Electricity Committee 
(Mr. H. R. Barge) performed the opening ceremony. 

The additional plant includes two Willans turbines coupled to two 
3.000 Kw. G.E.C. alternators, a 1,000 kw. Westinghouse rotary converter, 
and a motor converter of similar capacity by Messts; Bruce Peebles & Co. 
The whole of the extensions have been carried out to the desim: o£ 
Mr. J. Horace Bowden, borough electrical engineer, and the building 
contract was executed by Messrs. W. Johnson & Son. 

Rhyl.—The L.C. Board have been asked to sanction a loan for 
extensions of the electric supply mains, 

Walsall.—The L.G. Board have sanetioned the borrowing of £3,000 
for prospective expenditure on mains. 


GENERAL. 

Ardee.—Mr. L. J. Lawless has prepared a report on a proposal to 
establish electricity works in this town by a local millowner. Mr. 
J. W. M'Keever. J.P.. and the matter will come before the Town 
Commissioners at an early meeting. 

Battersea (London.)— The Law Committee have informed the 
Board of Trade that. they are not prepared to recommend the appeal 
against the laving of mains by the County of London Electric Supply 
Co, being proceeded with further. but the Board are urged to approve 
an alternative route for the mains. l 

Burton-on-Trent.—The Board of Trade have consented to the use 
of overhead cables for the supply of electricity to the sewage pump- 
ing station at Clay Mills and to the works or the English Grains Co. 
The Board reserve the power to review the situation upon the ex- 
piration of a period of tive vears. 

Dolgelly.—The Council have appointed a committee to select à 
suitable site for electricity supply works. 

Felixstowe.—The Council have decided not to reopen negotiations 
with Dr. Leibbrand in regard to the sale of the local electricity works. 

Halifax.—The Council have referred back the Electricity Com- 
mittee ’s recommendation for altering the charges for electricity as 
from April I. 

Provisional Order Revocation.—The Board of Trade have rvoked, 
as from May 28, the Midland Electrie Power Distribution and Light- 
ing (Extension) Order. 190], as to so much of the area of supply as is 
contained im the Parish of Great Barr. in the Walsall Rural District. 


Roscrea (Ireland).— The Roscrea No. 1 Council has granted to the 
Roscrea Co-operative Bacon Factory a lease of a site for electricity 
works. and permission has been granted for erecting poles and wires 
for supplying the town with electric eurrent for light and power. 

St. Pancras (London).-—The terins upon which the Council are to 
supply electric current to the London. Housing Society for their 
residences in Judd-street are to be altered so as to provide that no 
supply shall be given except on the understanding that no gas is to 
be used in the buildings tor lighting. 

The Electricity. Committee anticipate that when the plant for the 
further extension of the principal generating station is installed. they 
mav be able to make a further favourable revision of charges. | 

Sculeoates.— The Rural Council have sanctioned the application 
of Hull Corporation to give a supply of electricity to the village of 
Sutton at 41d. per unit. 

Sheffield.—The Watch Committee. reporting on the question of 
fire-alarms. state that there will probably be little ditticulty m 
obtaining the requisite Post Office licence enabling them to Jay ther 
own cables. 

Messrs. Stuart & Moore have been reque sted to go into the details of 
an installation of 50 boxes, and to submit a quotation for the same with 
à view to their system being adopted. The ‘Tramways Committee have 
agreed to allow the use of cable ducts at au annual rental of £8. 4s. 3d. 
per mile of single duct used, 


LIGHTING NOTES. 


Bandstand Lighting.—Sheftield Tramways Committee have de- 
cided to make a grant of £300 to defray the outlay involved in illu- 
minating the bandstands at Endcliffe and Weston Parks. The 
lighting will be inaugurated in Carnival Week (June 30 to July 5). : 

Bedworth.— The Parish Council have received tenders for public 
lighting from the Leicestershire and Warwickshire Electric Power 
and the Bedworth Gas Companies. but both companies have been 
invited to give practical demonstrations of lighting in order to assist 
the Council in coming to a decision. 
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" Rotherham.—The subject of the charge for energy supplied to 
arc lamps for outside private lighting is under consideration. and 
the proposal for lighting the Outside Market by electricity has been 
approved. 

Street. Lighting.—Sheffield Watch Committee have decided to 
engage Mr. Haydn Harrison (at an inclusive fee of 100 guineas) to pre- 
pare a report upon the general question of the relative cost and efti- 
ciencv of gas and electric light for street lighting. 

Stretford.—It has been decided to adopt electric lighting in Edge- 
Jane. Longford-park, and current is also to be supplied to the sewage 
farm. | 

Torquay.—The electrical engineer (Mr. C. W. Salt) hus been in- 
structed to prepare a specification for illuminating the Pavilion and 
Gardens, and to invite local tenders for carrying out the work. 


Ventnor (LW.).—The Council have recently entered into a fresh 
agreement with the Isle of Wight Electric Light & Power Co. for 
street. lighting for three years, subject to the substitution of new 
lamps for the 24 existing arc lamps and to the candle-power of the 
lamps being maintained. | 


POWER AND HEATING NOTES. 


Bristol.—The electricity department have arranged for another 
series of practical demonstrations in electric cooking. 

On this occasion the demonstrations have been given in the Museum 
Lecture Hall, University-road. The first of the demonstrations was 
given on Tuesday afternoon, and they were repeated at 7:30 pam. Similar 
demonstrations were given on Wednesday and ‘Thursday, and they will be 
repeated to-day (Friday). In addition to the stove used for the prac- 
tical work, several kinds of domestic electrical apparatus were shown in 
Operation, 

Harbour Repairs.—The Greenock Harbour Trustees have decided 
to carry out important reconstruction and repair work in connection 
with the James Watt Dock. 

The work includes the removal of the caisson at the eastern or Great 
Harbour entrance to the dock, floating it into Garvel Graving Dock, where 
it is to be thoroughly overhauled and renewed. The trustees are laving 
down temporarily a 20 H.P. motor, with a number of pneumatic drills, for 
carrving out the repairs, and the inside of the caisson will be fitted with 
electric light for the benefit of the workmen. 

Wimbledon.—The Council's agreement with the consulting 
engineers to the London and South- Western Railway Co. (Messrs. 
Kennedy & Jenkin) for the supply of energy to the Company's site 
of a power house off Durnsford-road is to be altered so as to provide 
for a minimum consumption of 25.000 units, instead of 50,000 units. 


TRACTION NOTES. 


TRAMWAYS. 

Aberdeen.—The Tramways Committee have resolved to extend 
the tramway route in the West End a distance of 1,263 yds.. at a 

It was also agreed to recommend that the salary of the trama av 
manazer (Mr. R. S. Pilcher) be increased by £50, to £150. 

Birmingham.—At their meeting on Tuesday the Tramwa Vs 
Committee hope to complete their scheme for the development of the 
tramways in the city. 

Apart from the construction of new lines and the extension of exiscing 
Toutes, the Committee desire to link up the tram termini in the centre of 
the city so 88 to provide for through running to the various suburbs, The 
manm features of the scheme have been agreed upon, but it was im possible 
to arrive at a definite decision until the opinion of the City Surveyor hal 
been obiained on incidental widenings and other work. The recom- 
mendations of the Committee will be included in the report to be submitte 
to the City Council in July, and if the Council approve of the scheme 
authority will be given for the insertion of clauses in the next General 
Powers Bill to give effect to the recommendations. 

Burnley.—The Tramways Committee recommend that free passes 

granted to blind persons over the whole tramway system. 

Croydon.—The Tramways Committee are considering the question 
of exteuding the tramways from Norwood to Addiscombe. 

Dewsbury.—The Yorkshire (Woollen District) Tramways Co. 
have notified the Council that they do not see their way at present 
to submit any proposals regarding the proposed Dewsbury Moor and 
Shaw Cross tramways, 

Goods Traffic on Tramways.— Liverpool Corporation have in- 
structed the Tramwavs and Electric Power and Lighting Committee 
to consider the practicability of utilising the tramway system for 


Pu E of good to neighbouring towns, and to report to the 
ouncil, P 


Light Railways.—The Birmingham Corporation (Quinton) Light 
Railway order (authorising the construction of a light railway in 
Birmingham and in the parish of Warley in the Oldbury Urban Dis- 
trict) has been referred to the Board of Trade for contirmation. 

L.C.C. Tramways.—Islington Council have informed the London 
County Council that the revised proposals of the Highways Com- 


mittee for a “ lay-by " for single-deck ears in St. Paul’s-road will not 
meet the Council’s objections, and would (if adopted) lead to a con- 
gestion of traffic; and that the trathc conditions at the point in 
question can only be alleviated by the County Council running their 
cars either as far as the Highgate terminus or as far as the Holloway 
end of Liverpool-road, whence. when the tramway therein is electritied 
they could proceed for the return journey along that thoroughfare. 

Newcastle-on-Tyne.—The tramway routes to the Benton boundary 
and to Chillingham-road were opened for traffic last week. After 
the inaugural ceremony. the chairman of the Tramways Committee 
(Councillor J. H. Rodgers) entertained the councillors and their 
friends to luncheon. During the proceedings the Mayor. on behalf 
of the Tramways Committee, presented Councillor Rodgers with a 
gold watch. 

Sheffield. — The Corporation have adopted a recommendation of 
the Tramway Committee not to introduce halfpenny fares in place 
of penny fares in the early morning. 

‘The general manager (Mr. A. B. Fearaley) reported that the propesal 
would cost £16,000 à vear. 

The Committee recommend that the tramways renewals fund be in- , 
creased from £30,000 to £35,000, 

The Tramways Committee have avreed to grant free passes for certain 
blind persons to ride on the tramcars. 

RAIL-LESS, &c. 

Brighton and Hove Trolley Omnibus Schemes.—Last week Brighton 
Corporation adopted the report and recommendations (abstracted in 
our last issue) as to the equipment of a certain route on the trolley 
omnibus system. 

The General Purposes Committee of Hove Corporation make the 
following recommendations :— 

That inasmuch as the proposals for the trolley omnibus system through 
Brighton and Hove were made in reliance upon licences being granted by 
the Board of ‘Trade for working same by means of double-deck ears : and 
ts the non-sgranting of such licences might seriously affect the success of 
the scheme financially and otherwise, the Committee is of opinion that 
before the Hove Corporation expend the large sum required for the 
installation of the trollev omnibus svsiem it should be ascertained whether 
such livences will be granted or not. and that if nof. an opportunity should 
be afforded for re-consideration of the joint system to be adopted on the 
through routes, 

That it would be more satisfactory to Hove Council if the origimal 
proposal of Brighton Corporation (to test the system in the tist place 
upon à portion of the route only) were carried out, especially if such 
experiment were made upon a part of the proposed through routes, 

Chesterfleld.—.4 sub-committee of the Tramways Committee has 
been instructed to report on the type and number of motor-buses to 
be obtained for route trials consequent on the passing of the Corpora- 
tion Rail-less Traction Bill. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.—' The Brazilian Minister of Marine (Vice- 
Admiral Belfort. Vieira) has issued a report on the radio-telegraph 
service of the Republic. which has increased considerably during the 
past vear. stations having been erected at Rio de Janeiro. Bauru and 
Porto Mertinho. under contract with the Marconi Wireless Tele- 
graph Co. Another station is to be built at Nanta Marta. The 
report states that the good results obtained with the naval wireless 
stations justifies the adoption of the Marconi system in the Brazilian 
navy. A training school for wireless operators is to be established 
at the Ilha das Cobras station. 


Protection of Submarine Cables.— The Conference that has been 
heid in a Committee Room of the House of Lords was attended only 
by Government representatives, no representative of the Telegraph 
Companies being present. the opinion of the Department of 
Agriculture and Fisheries being that the Cable Con panies 
had expressed all their views on the question in 1908 when a 
Departmental Committee sat to consider the subject. The object 
of the present Conference was to induce the foreign Governments to 
actin the same way as the British Gevernment is acting as the result 
cf the 1908 proceedings. A representative of the trawler owners. 
was present and we understand the Government representative 
agreed to the proposals put before them by the British Board of 
Agriculture and Fisheries. 
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Australasia.—Cisborne Corporation propose to raise a loan of 
£50,000, of which £15,000 is to be spent on extension of tramway 
track. 

South Africa.— Power Companies’ Licences.—The South African 
“Government Gazette " contains notices of amendments which 
have been made. as from April 29, in the licences granted to the 
Rand Mines Power Supply Co. (Ltd.) and the Victoria Falls & 
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Transvaal Power Co. (Ltd.) The following are included in the 
provisions of the licences in their amended form :— 

Rand Mines Power Supply Co.—The generating machinery at the 
Vereeniging station shall not exceed 68,000 kw. and that at the Rosher- 
ville station shall not exceed 50.000 kw. The licensee may purchase 
power from or sell power to the Victoria Falls & Transvaal Power Co. 
(Ltd.). the price of power sold to the latter company not to exceed cost 
and to include a pro rata of the charges set out in clause 12 of the agree- 
ment between the company and the Rand Mines (Ltd.) ; and the price 
of power purchased from the Victoria Falls & Transvaal Power Co. shall 
be the actual cost of production, plus allowance for capital charges. In 
event of interchange of power, the price shall not exceed 0-525d.. per unit. 

Victoria Falls & Transvaal Power Co. (Ltd. ). —The licensee may supply 
power to an amount not exceeding 600,000,000 units annually. The 
machinery at the Driehock station shall not exceed 1.000 kw., that at 
the Simmerpan station 42,000 kw.. and that at the Brakpan station 
20.000 kw. : the licensee may purchase power not exceeding 250.000,000 
units annuallv from the holder of the licence granted to Mr. Howard Pim. 
and shall not purchase power from any other licensee except the Rand 
Mines Power Supply Co. (Ltd.). The licensee may purchase power from 
or sell power to the Rand Mines Power Supply Co. (Ltd.), the basis of 
price being the cost of production plus a reasonable amount for capital 
charges, and in the event of an interchange of power the price is not to 
exceed 0-525d. per unit. 

Electricity Development in S. Africa..—The ‘ British and South 
African Export Gazette " says Umtata is one of the latest of the many 
South African towns which are utilising local water power for the 
generation of electricity, having just adopted a scheme for harnessing 
the Umtata Falls at a cost of £7.000. 

Large contracts for electric lighting material will shortly be on offer 
by Ermelo Municipality, in connection with a joint water and electricity 


supply scheme. 
FOREIGN NOTES. 


Corea.— The British Consul-General at Seoul reports that the im- 
ports into Corea in 1912 included iron and steel manufactures (bars 
and rods. galvanised sheets. rails and pipes and tubes) £218.052 (of 
which the United Kingdom supplied about 67 per cent.), compared 
with £145.362 in 1911 (United Kingdom 75 per cent.). 

Capital invested in electrical concerns. in Corea is about £1,225,000. 
During 1912 two new electrical companies commenced operations, one 
(the only hydro-electric company in the country) supplies. electricity 
for light and power in Gensan and the other supplies in Taikvo, Eight 
more companies have received. permission to establish electricity. works, 
and will commence work this vear. A considerable part of the generating 
plant (particularly prime movers and boilers) is of British manufacture. 

Italy.—Decrees have been issued authorising (1) the municipal 
authorities of Rome to construct and work sections of electric tram- 
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. Surface Condensers, Hot Wells, Piping, Pumps and Motors, &c. 

The Agent-General for Vicrongra invites tenders for (4) Twin 
Surface Condensers. Hot Wells, Piping and Sundries. (B) Air 
and Water Extraction Pumps and Motors, and (c) Circulating 
Water and Sump Pumps with motors. for a power station to be 
constructed in connection with the electrification of the Mel- 
bourne suburban railways, Specifications with forms of tender. 
from the Agent General. Melbourne-place, Strand. W.C., to 
whom tenders are to be delivered by tirst post Monday. August 4. 
Further information may be obtained from the consulting 
engineers. Messrs. Merz & McLellan, 32, Victorta-street. West- 
minster, S.W. See au adrertisement. 


E.H.T. Converting Plant. 

The Electricity Supply Committee of the 5rEPNEY (London) 
Borough Council invite tenders for the manufacture. supply and 
erection complete (at the Council's Limehouse and Wapping 
stations) of two e.h.t. Converting Plants. suitable for 6.000. volt 
three-phase a.c. to Lt. d.c. Copies of the general conditions. 
specifications. &c.. from Mr. Wm. C. P. Tapper. M.L E. E.. borough 
electrical engineer and manager. 27, Osborn.street. White- 
chapel. E. Tenders (addressed to the Chairman of the Com- 
mittee) by noon July 3. See also an advertisement. 


. Arc Lamp Carbons. 

The Electricity Committee of SrEPNEY (London) Council 
invite tenders for the supply during the period ending June 30. 
1914. of Arc Lamp Carbons. Specifications. &c., from the 
borough engineer and manager. Mr. Wm. C. P. Tapper. M.I E.E., 
27. Osborn-street. Whitechapel, E.. where tenders addre:sed to 
the Chairman of the Electricitv Supply Committee. must be 
delivered by noon of June 30. See an advertisement. 
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way to connect the Piazza Indipendenza. the Piazza di Spagna and 
the Barriera Trionfale, and (2) the Società Anonima Elettriciti Ales. 
sandrina, to construct various sections of electric tramway 


Sweden.—The British Vice-Consul at Nykóping states that a 
powerful syndicate (under the auspices of the Traffic Co. of Gränges- 
berg-Oxelósund. Ltd.) is planning the erection of large iron works. 
electricity supply works, and coke ovens in Oxelósund, which may 
be considered as an exterior port of Nykóping. The electric power 
plant will be of large capacity, able to supply electric power at a 
great distance and at cheap rates. The capital necessary (between 
£400.000 and £450.000) has been fully guaranteed. 


MISCELLANEOUS NOTES. 


Fire Brigade Competition.—' The British Thomson-Houston Co., 
noted for the high quality of their electrical products, appear to be 
imbued with the desire to do everything they are connected with 
thoroughly. 

As an example of this spirit their fire department, recruited from mem- 
bers of the statf and works, have been drilling assiduously with a view to 
reaching the highest possible state of efficiency, and that they have 
attained a remarkable degree of proficiency is evidenced by their success 
in the recent Firemen's Competition at the Nationa] Fire Brigade Union 
Camp (held at the Crystal Palace on June 2 to 5), where thev secured 
three first and one second prizes. In. the Poncerot Ambulance, Sil- 
vester's method of artificial respiration, their representative (third officer 
Mcseley) secured first prize with the maximum number of marks obtain- 
able, In the Junior Escape thev were first, the drill being done in 572 
seconds, against 602 seconds by last year's winners. In the sacks hose cart 
drill they were first, doing the drill in 253 seconds, against last year's 
winners of 272 seconds, In the horsed escape they were second, doing 
the drill in 642 seconds, against last vear's first of 6&4 seconds, In the 
Dixon Memorial shield combined steamer escape and hose cart, owing to 
their horses. boling, they were placed. fifth, the winners! time being 
2 minutes [82 seconds, against their time 3 minutes 32 seconds, 


Ghent Exhibition.— Among the railway exhibits at Ghent, there is 
a very effective show by the Great Central Railway Co., and during 
his recent visit the King of the Belgians showed himself particularly 
interested in a fine model of the company's new Immingham Dock. 
Other exhibits on this stand include a locomotive boiler fitted with a 
Robinson superheater, and a number of illustrations of the Great 
Central's latest ** Sir Sam Fay " express engine. The Immingham 
Dock model covers an area of 15 ft. by 26 ft.. all dimensions being 
represented to scale, giving a very effective and graphic idea of this 
latest addition to the company's facilities. 
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Static Transformers. 

HAMMERSMITH (London) Borough Council invite tenders for 
the supply of air-cooled Static Transformers. Specitications, 
forms of tender. &c.. from the engineer and manager (Mr. G. 
Gilbert Bell) 85. Fulham Palace-road, W.. and tenders. ad- 
dressed to the town clerk (Mr. Leslie Gordon), Town Hall, 
Hammersmith, W., by 4 p.m. Wednesday, June 18. 


School Lighting. ] 

LospoN County Council require tenders by 11 a.m. June 25 

for electric lighting (about 190 points) at Randall-place ele- 

mentary school. Greenwich. Specifications, &c., from the 
Chief Engineer, Spring-gardens, S.W. 

LoxpowN County Council require tenders by 11 a.m. July 2 
for electric lighting at Caldecot-road elementary school. Camber- 
well S.E. Particulars may be obtained at County Hall, Spring 
Gardens, S.W. 

LEvTON Council require tenders by 7 p.m. June 24 for the 
Electric Lighting of schools at Church-road, Leyton. Specifica- 
tion. &c., from Mr. Wm. Jacques, 2, Fen-court, Fenchurch-street, 
London, E.C. 


Infirmary and Hospital Lighting. 
SOUTHAMPTON Guardians want tenders by 10 a.m. June 19 
for the Electric Lighting of the Old Pavilions at the Infirmary 
Shirley Warren. Specitication, &c., from the Clerk, 5t. Mary- 
street, Southampton. t 
Tenders are wanted by 10 a.m. June 25 for Electric Lighting 
at the new wing of Bristol General Hospital. Specification, &c., 
from Mr. H. T. Sully, Scottish Widows'- buildings, Baldwin- 
street, Bristol. 
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Electric Crane. 
Lonpon County Council require tenders by 11 a.m. June 24 for 


50-ton Overhead Travelling Crane for Greenwich generating 
station. Specifications, &c., from the Clerk, Spring-gardens, S.W. 
Tramcar Trucks and Wheel Centres. 

MANCHESTEB Tramways Committee require tenders by 10 a.m. 
June 17 for supply of Tramcar Trucks and Wheel Centres. 
Specifications from Mr. J. M. McElroy, 55, Piccadilly, Man- 
chester. 

Tramway Construction. 

Bevrast Tramways and Electricity Committee want tenders 
by noon June 20 for repair and construction ofi from 2 to 3 
miles of Permanent Way. Forms of tender, &c., from the City 
Surveyor. 

Tramway Tiebars. 

SALFORD Corporation tramways department want tenders by 
3 p.m. June 23 for supply of 4,000 Steel Tiebars Particulars 
from the General Manager. 

Cooling Tower, Water Softening Plant and Piping. 

SWINDON Corporation require tenders by noon June 23 for 
Cooling Tower, Water Softening Plant and 170 yds. 15 in.. c.i. 
Piping for the electricity department. Specifications, &c., from 
the Borough Electrical Engineer. 

Electricity Works Extension. 


SOUTHWARK (London) Council require tenders by noon June 


25 for the Extension of their Electric Light Station, Penrose- 
street, Walworth. Specifications from the Borough Engineer. 
Electrical Accessories, Engineering Stores, &c. 

BIRMINGHAM Electric Supply Department require tenders by 
June 23 for 12 months’ supply of Electrical Accessories and 
Engineering and General Stores. Particulars from the City 
Electrical Engineer and Manager. 

Cables.3 :- 

NEWCASTLE-UNDER-LYME Corporation require tenders by 
June 21 for supply of British manufactured paper and lead 
Feeder Cable and v.b. Distributor Cables. Specification, &c., 
from the Borough Electrical Engineer. 

Coal Storage and Conveying Plant, &c. 

CARLISLE Corporation want tenders by first post June 23 for 
Extensions of Coal Storage and Conveying Plant and Steam and 
Water l'iping for the electricity department. Specification. &c., 
from the City Electrical Engineer. 


Switehboard, Battery, Booster, Balancer, &c. 

Limerick Corporation require tenders by 4 p.m. July 3 for 
a Switchboard and Gallery, 1.000 ampere-hour Battery. Motor- 
driven Booster. Balancer, &c. Specification, &c., from the 
Borough Electrical Engincer. 

Telegraph and Telephone Material. 

The Postmaster-General's Department, PERTH (W.A.), require 
tenders by 3 p.m. July 30 for Steel Towers and Ironwork, and 
by 3 p.m. Aug. 6 for Insulators, Telegraph and Telephone 
Material and Iron Poles (W.A. schedules 258, 261 and 264). 

The Deputy Postmaster-General, PERTH (Western Australia) 
invites tenders until 3 p.m. July 23 for Switehboards and 
Parts, by 3 p.m. July 16 for Telegraph and Telephone 
Material (rchedules 260, 267 and 273); and until 3 p.m. July 
30 for Switchboard Cable (schedule 275). 

The Deputy Postmaster-General, MELBOURNE (Victoria), 
will receive tenders until 3 p.m. July 1 for Cable Boxes (schedule 

76) and Switchboard Parts (schedule 879), until 3 p.m. July 8 
fur Measuring Instruments (schedule 870) and until 3 p.m. July 
15 for Switchboard Parts (schedule 878). 

Specifications from the High Commissioner, 72, Victoria- 
street, London, S.W. 

Pumping and Electrie Lighting Plant, &c. 

The EavPriaN Pusric Works MiwisTRY require tenders by 
noon July 1 for (A) Diesel Plant (15 units, each consisting of an 
engine direct-coupled to à pump) and an Electrical Installation for 
auxiliary power and light for the pumping station (motive power 
to be crude oil engines), Travelling Cranes and Weighbridge, 
and (B) Steam Plant (12 units, each consisting of engine and 
pump) or (alternatively) five units, each consisting of an engine 
coupled to two pumps. and two units, each consisting of an engine 
coupled to à pump, Water-tube Boilers, Coal and Ash-handling 
Plant, Economisers and Steel Chimneys. Conditions of tender, 
&c., from Sir A. Webb, Queen Anne’s-chambers, Westminster. 

Electric Tramway and Power Supply Concession. 

The Koxanp and AxpizuawD (Turkestan) Municipal Eco- 
nomic Committee invite offers for a Concession for the con- 
struction of Electric Tramways. Tenders by July 14 


Equipment of Power Station and Distribution Netwerk. 
'The Porte Commission, Santiago, Chili, will reoeive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power: 
Station at the port of VALPARAIMO. Specifications can be ob- 
tained at the Chilian Legation, 48, Gresvener-square, London,W. 
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PorLa4R.— The Council has received the following tenders for the 
supply of a 1,000 kw. converter at the Millwall sub-station :— 


mt 


Bruce Peebles & Co. .(accepted) | ........... eee £2,285 
Siemens Bros. Dynamo Works....... eere 2.185 
Genera] Electric (C0..,..Leeceeceeceeeeeeeeee hehehe toner 2.190 
Miekers d btd:) scsecaiiccscticsvmcassensess qup a Ae sas Een Dura 2,473 
British Westinghouse €Co......... eese ne 2,507 
British l'homson- Houston. CO...eesseersesessessresoeererseo Zoli 

2.615 


Dick, Kerr & €0............ eI eene nene 
The Electricity Committee reported that in view of the small difference 


in price (£100), between the tender of Bruce Peebles & Co., whose con- 
verters are alread v in successful operation in the Council's stations and the 
lowest tender, it would be advantageous to the Council that such tender 
for a motor converter, identical with that supplied last year, should be 


accepted. 
The offer of Babcock & Wilcox at £9,975 to supply and erect a water- 


tube boiler has also been accepted. 

Braprorp.—The tender of Henry Barrett & Sons has been accepted 
(in lieu of Roberts & Co.). at £1.230 for supplying the steel work 
required in connection with the erection of workshop extensions at 
the Thornbury tram depot. 

The tender of Beecpoft & Wightman has also been accepted at £265 for 
a supply of hard wood paving blocks to the tramways department ; that 
of John Brown & Co., at £350 for 200 steel tramcar tyres; and that of 
Collier Bros., at £408 for 4 miles of 0000 grooved copper trolley wire. 

For wiring the Manchester-road Library the tender of A. Ridgway & 
Co, has been accepted (at £57), and also for similar work at the Girlington 
Branch Library (at £65. 10s.) 

Lonpon County Counctt have accepted the following :— 

Alex. Hawkins & Sons (lowest. tender), installation of electric light at 
Hammersmith fire station, £205. (Four tenders received ; highest £282. 
Chief engineer's estimate £200.) 

N. Pontifex & Co. (lowest tender), attention to lanterns on Westminster 
Bridge, £72. 5s. (Three tenders received ; highest £216, 4s. 6d. Chief? 
engineer's estimate, £100.) 

WaLsALL.— The tender of the Electrical Power Storage Co. (at 
£26. 6s.) has been accepted for renewing the storage batteries at three 
stations. The price quoted is subject to an allowance of £12. 10s. per 
ton for all old plates removed. ‘The tenders of the British Westing- 
house Co. (at £636) have also been accepted for a 100 kw. rotary 
converter at Sandwell-street sub-station. and (at £70. 10s.) for the 
erection of a high tension feeder at the generating station. 


WoLvERHAMPTON.— The Electricity Committee have accepted the 
tender of Vaughan & Sons (at £105) for the supply and erection of 
overhead travelling crane. and that of the Electric Construction Co. 
(at £172) for the supply of direct-current switchgear for the converter 
plant. l 

L. & N.W. RarLwavy.— The Maschinenfabrik Oerlikon (Zurich) 
have secured a contract for the electrical equipment of 43 trains 
for the electric section of the London & North-Western Railway. 

Dersy.—-The Corporation received tenders from 10 firms for a 
motor-alternator for the electricity department, and that of Newton 
Bros. has been accepted at £1.836. 6s. 

TonQvaY.—The Council have accepted the tender of McKenzie 
& Moncur for the supply of five specially designed 3-light lamp 
pillars at £8. 15s. each. 

PoPLAR.—On the advice of the electricity Committee the Council 
have placed an order with Babcock & Wilcox for two boilers at 
£9,975. 

CRovDox.— The Corporation have accepted the tenders of Newbald 
& Co. (at £216. 10s.) for wiring the fire station and (at £129. 10s.) for 
wiring the library. 

F. W. Honour has secured the contract for carrying out alterations 
and additions to the Thornton Heath tramway offices, 

' Dersy.—The Corporation have placed an order with the Brush 
Co. for five tramcar roof covers at £548. ; 

Hru —The Education Committee have placed an order with 
J. Walsh (Ltd. ) for wiring and fitting the Saner-street school, at £271. 

Robertson Lamps for the King's Visit.—4A further order for 4.60 7 
Robertson lamps has been secured by the General Electric Co. fro » 
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‘the Liverpool Corporation for illuminating a certain part of the City 
in honour of the forthcoming visit of the King. 

For decorative illumination the Robertson lamp apparently still retains 
its foremost position amongst carbon filament lamps. In spite of the 
wonderful progress and popularity of the metal filament lamp a demand 
still exists in certain directions for the carbon Jamp, and particularly 
where nominal current rates prevail and where very considerable break. 
ages are to be expected, as in mines, mills, &c., generating their own 
current. ‘The actual coat of the larap weighs, and therefore “ Robert- 
son © lamps are still in favour in these cases, 


| MUNICIPAL ACCOUNTS. 


Bury (Lanes).— The accounts of the electricity department for the 
year ended March 31 show gross capital expenditure £169,475 (in- 
crease. £13,405). and loans outstanding amount to £140.716. while 
there is £12.142 in the redemption fund. 

The annual revenue was £22,232 (compared wiih £19,309 in 1911-2) ; 
generating costs were £11,655 (£10,837), interest on loans required 
£4,851 (£4,354), and sinking fund £6.368 (£5,394). and there was a net 
deficit of £642 (£1,276) Units generated were 6,047,688 and sold 
5,076,034 (compared with 4,220.191). The maximum supply demanded 
was 2.586 kw. 

The report of the engineer and manager (Mr. S. J. Watson) states that 
there are 739 consumers with 168,320 (equivalent) 8 c.p. lamps connected 
(increases of 90 and 36,099 respectively), light and power load factor was 
24-9 (compared with 24), and tramway load factor 17-5 (15-7). There has 
been a net decrease of four hired motors (17) Hp.) and an increase of 201 
owned motors (1,280 H.P.) and there are now in all 575 motors (44971 H.P.) 
connected, The 350 ampere-hour battery has been replaced. by one of 
1,000 ampere-hour capacity. Coal cost 0-21d.. (0-24d.) per unit «old, 
generating costs were 0:525d. (0-62d.) and total costs. including capital 
charges, LOSd. (1-17d.). average price obtained was 105d. (1-10d.). 
Although the fuel used (for 20-3 per cent. greater output) was 820 tons 
less than the previous year, the cost per unit only decreased 11:6 per 
cent. in consequence of the higher price paid. The amount standing to 
eredit of reserve is £7,653, and £6,500 has been transferred from time 
to time to relief of raies, The result is £634 better than in 1912. 

Croydon.—The accounts of the electricity department for the year 
to March 31 show capital expenditure £359.696 (increase £4.083). 
‘The consolidated loans fund for sinking fund contributions and in- 
terest thereon amount to £128,109, of which £52.765 has been trans- 
ferred for new capital purposes. "The sinking funds in hand are 
£31.151. and the reserve fund is £59.032. 

The years revenue was £66,740 (compared with £62,593 in previous 
vear), working and general expenses were £40,063 (£34,989), gross profit 
was £26,677, capital charges were £23,421, and income tax required £1,427. 
£3.000 is to be applied to relicf of rates and £407 carried forward. Units 
generated were 8,686,853 (compared with 7,783,301), and units sold 
1,060,417 (6,471,202). Total maximum supply demanded was 3.804 kw. 
(3,676 kw.). 

, In his report the borough electrical engineer (Mr. A. C. Cramb) savs the 
increase of 56,558 units for heating and cooking is mainly due to heating. 
The cost of heaters is comparatively low, but the cost of cooking appa- 
ratus is such that few people will buy, and it is hopeless to expect any 
material increase in the supply for cooking until the Corporation adopt a 
satisfactory scheme for hiring out cookers at reasonable rates. Small 
coal during the vear cost 17s. 3d. per ton (compared with 13s. 9d. in pre- 
vious vear). and prices still show an upward tendeney., 

Glasgow.—The accounts of the Corporation tramways for the 
vear ended May 31 show total income of £1.011.543 (against £991,075 
in 1911-12), including £1,007,652 (£987,280) traffic. receipts and 
£3.890 (£3,795) sundry receipts. 

The surplus to be handed to the common good is £33.003 (€£52.007). 
The principal increases in the expenditure compared with the preceding 
vear were as follows: Wages of motormen and conductors, £06,100 ; 
wages of cleaners, £3,145; 1ocal rates, £7,615 ; maintenance of track, 
£17.207 : fuel for Pinkston, £2,826 ; interest on capital, £6,681 ; sinking 
fund, £3.214 ; and renewal and depreciation, £2,053; total. £48,931. 
The ordinary receipts show an increase of £20,468. and the interest on 

7. Deduciing 


invesiments an increase of £8,859, a total increase of £20,327. 
this sum from the increased expenditure of £48,931, the balance is a 
little over £19,000, which represents the shortage in the surplus com- 
pared with the preceding year. This is the first complete vear during 
which the extended ld. fare stage has been in operation, The traffic 
expenses were £305,399 (£205,525). general expenses £122,811 (£116,405), 
mainicnance and repairs £142,988 (£125,8 £1) and power ex penses £18,147 
(£14.865). The total expenses were £610.546 (£582,639). leaving a 
balance of £392,196 (£408,435). After adding interest on investments, 
&e., and deducting rent of Govan and Pabley lines, also interest on 
capital £81,773 (£75,092), sinking fund £97,077 (£93,863), income tax 
£13,388 (£13,027), Parliamentary. expenses £984 (135), renewals and 
de oreciation £215,756 (£213,703), net surplus £52.003 (£52,067). 

Lincoln.—The accounts of the electricity department for the year 
ended March 31 show capital expenditure £69,895 (increase £1.721), 
and outstanding debt £43.521. 

Revenue was £14,202 (compared with £13,315 in 1911-12); working 
expenses were £7,690 (£6,305), gross profit was £6,503, or £5,513 £ Qt) 
with bank interest. Interest and sinking fund required £3,975 (as in 
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previous vear), and £1,500 (£1,000) has been granted in aid of rates and 
£1,038 transferred to depreciation account, which now amounts to £8,836. 
Total revenue was equal to 1:523d. per unit sold, working and general 
expenses were 0:825d., making with redemption of debt and dividends 
and interest, a total of 1-252d. Units generated were 2,565,789 (avainst 
2.082,609), and sold 2,236,587 (1,840,167). The maximum supplies de. 
manded were 1,158 kw. (1.008 kw.) lighting and :100 kw. (100 Kw.) 
traction. There are 758 (702) consumers and the total connections, 
including public lamps, are equal to 102,144 (95,617) 8 c.p. lamps. 

The capital expenditure on the tramways is £44,992, and the annual 
revenue was £6,858 (£60,522), working expenses were £4,017 (£4,082), 
interest required £1,529 and sinking fund £1,071 (both as in previous vear) 
and net profit was £241 (£140). Total revenue per car-mile was 10-244. 
(I0:11d.), and working expenses (including power) were 6d. (ti-Q5d.). 
1.723,259 (1,712,109) passengers were carried, 160,446 (161,897) car-miles 
run, and 183,507 (184,710) unics used, equal to 1-107 (1-098) per.car- mile. 

The report of the. city electrical and tramways engineer (Mr. Stanley 
Clegg) states that coal cost 0-331d.. (0:271d.) per unit, working and 
management eósis and races and taxes 08224. (0:822d.). and interest 
and sinking fund 0-427d. (0-518d.), total 1:252d. (1-340d.). Of the in. 
crease of £1.400 in total costs, the increase in price of coal was the out- 
standing item, £150 is due to repairs to machinery, following naturally on 
the increased output, and repairs and replacements of mains and feeders 
have been rather heavy. The actual cost per unit sold shows a reduction 
of 0-088d. notwithstanding the increase of running charges. This satis. 
factory result Mr. Clegg attributes to the large increase in the dav load, 
chiefy power supply. Coal used per unit generated was reduced from 
21b. to 51111b. There was a considerable diminution in use of higher 
priced fue], due to the installation of mechanical stokers, 

In regard to the tramways the cost of repairs to the “ G.-B.” equip. 
ment is less than the guarantee of the “ G.-B.” Surface Contact Co., for 
the first time for five years, and it should not be any larger for the current 
year. The one relatively large increase is due to the replacement of 
» mile of pilot cables, rendered necessary by the moisture, which cannot 
be kept out of the conduits in the low-lving districts, having rotted away 
the insulation, The new cable is of such a character as to prevent this 
action, The average working costs of 79 other municipal tramways on 
the overhead system for 1912 (this vear'« figures not being published), 
show an average for total cost of 6:54d. per car-mile run, so that Lincoln is 
0-54d. below the average, against 0:43d. last vear. The Lincoln system 
ren the least car-miles of any municipal tramway, the next being Lan- 
caster, with 176,903, and a total cost of 7:334. per car-mile. The foilow- 
Ing is a comparison of costs at Lincoln (1912-13) with those of Wolver- 
hampton (1911-12) (the only other surface contact system of which Mr. 
Clegg has obtained records) for the vear ended March, 1912, the Wolver- 
hampton figures being shown in parentheses: Traffic expenses 2-21d. 
per car-mile (2-56d.), repairs and maintenance 1-47d. (1-53d.), manage- 
ment and general expenses 0-94d, (0-81d.), power 1:38d. (1-32d.), total 
6:000. (6:22d.) per car-mile. The car-miles run on the Wolverhampton 
tramway for the year ended March 31, 1912, was 1,143,542, compared 
with Lincoln's figure of 166,446. 

Manchester.—The accounts of the electricity supply department 
for the year ended March 31 show that since the commencement of 
the undertaking £27.66.013 has been borrowed and £921,771 re- 
deemed, leaving £1,844.842 outstanding. Gross capital expenditure 
is £2,870.521 (increase £78.119). 

Last year's revenue was £477,487 (compared with £436,317 in 1911-12), 
expenditure was £253,561 (£215.805) and net surplus £28,331 (£28,319). 
Under the heading of depreciation are: Renewals suspense account 
£22,147 (£21,835) and sinking fund £105,703 (£102,290), total £127,850 
(£124.125). Interest required £67,745 (£67,978), £24,500 (as in pre- 
vious vear) was devoted to relief of rates, and £3,831 written off India 
Miock. No item corresponding with the last-mentioned appeared in the 
previous year's accounts, but £3,393 was contributed for extension of 
works, &c., and £426 for special renewals, which items do not appear in 
the 1912-13 accounts. The renewals suspense account amounts to 
£175,399. Units generated were 136,820,180 (124,294,843) and sold 
104,346,895 (93,682,940). Maximum supplies demanded were: Light- 
ing and power 34,592 kw. (31.475 kw.), traction 10,400 kw. (10.550 kw.). 
total $4,092 kw. (42,025 kw.) Average price obtained was 107d. 
(1-10d.) per unit. 

The report of the Electricity Committee states that £18,421 has been 
transferred to profits appropriation account to meet capital outlays on 
the exhaust turbo scheme, on meters and for wages of permanent employes 
engaged on capital account. Borrowing powers for £87,160 have been 
secured during the year. At the Stnart-street station the contract with 
J. Howden & Co. for a 4.500 kw. turbo-alternator ha: been satisfactorily 
completed, and a substantial reduction in the fuel bill will result. A 
further contract has been entered into with J. Howden & Co. for the 
delivery by the end of this year of a 15.000 kw. high-pressure type turbo- 
alternator, The contract with Babcock & Wilecx for two marine-type 
waier-tube boilers has been completed, and an addi.ional four boilers 
have been ordered during the pa:t vear for the supply of steam to the new 
turbine. The third chimney has been completed, At all generating 
stations the great increase in the price of coal has seriously interfe 
with the costs of production, At the Openshaw and Bennett-strect dis- 
tributing stations of the € ‘orporation extensions of converting plant and 
switchgear have been carried out. New or addicti nal power supplies have 
been furnished to several important consumers through sub-stations M- 
stalled on their own premises. On mains there is a net addition of 15 
miles 1.447 yds. The efficiency of the distributing system as à whole 
equalled 83-86 per cent., the quantity lost or absorbed in the mains and 
distributing stations bein g 16:14 per cent. (decrease 0-05 per cent. ). 
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The second reading was carried by 244 votes to 74, and the Howe 


PARLIAMENTARY INTELLIGENCE. 
(Continued from page 412.) 
POST OFFICE (LONDON) RAILW AY BILL. 


use of Commons on Wedzesday the Postmaster-Ge. eral 
(MH am Ud moved the second reading of this Bill, and said it involved 
the expenditure of about £1,000,000. The Bill would enable the Post 
Office to construct an electric railway from the east to the west of London 
for the carriage of mails and parcels, The proposed railway would 
enable the mails to be handled more cheaply and expeditiously, and 
would relieve the congestion in the London streets. They had invited 
the assistance of Mr. Dalrymple Hay, who had been working at the plans 
with the Chief Engineer of the Post Office and his staff. The railway 
would start at the westward end at Paddington District Office, which had 
a connection with Paddington Station. and would run under the Western 
Parcels Office in Bird-street, under the Western Central Office in New 
Oxford.street, under the great sorting office at Mount Pleasant and 
Clerkenwell, under the General] Post Office, and under Liverpool.strect 
Station. It would end at the Eastern District Office in Whitechapel- 
road, and its total length would be 61 miles. Provision would be made to 
enable it to be extended (if necessary) northward to Euston Station, 
King’s Cross, and the northern post-offices, and southward to Cannon- 
street, London Bridge and Waterloo Stations, and to the southern district 
post-offices. There would be lifts and automatic conveyors, The 
railway would consist of a 9 ft. tube with two tracks. The trains would 
consist of comparatively smali trucks, electrically controlled from the 
stations, and would not be accompanied by drivers. Thev would run 
at a speed of about 25 miles an hour, and could be run with safety at 
intervals of one minute. The railway would be completed in about 24 
years to 3 vears, and it was proposed to defray the cost bv loan. The 
Bill asked for a loan of £1,100,000, but the actual cost of the railway was 
expected to be only £964,000. The interest on the loan and the working 
expenses of the railway would be £58,000 a vear, but in doing away with 
horse traction and in other ways there would be a saving of £47,000, so 
that the increased expenditure on the first vear's working would be 
£11.000. But the tube railway once built could deal with anv increased 
growth of traffic likely for very many vears to come,"while the expense 
would be stationary. [n a few vears the increased expenditure would be 
more than covered by what would have been saved if they had continued 
the horse traction. | 
A discussion ensued, and in reply Mr. SawUEL said the Board of Trade 
attached much importance to the Bill as a means of alleviating the 
congestion in the streets. The power for working the railway would be 
obtained from the Post Oftice electric power station at Blackfriars, 
which could be extended at a comparatively small cost. He could not 
imagine that the financial saving to be obtained even in the largest 
provincial cities would justify the construction of tube railways there 


solely for Post Office purposes. 
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COMPANIES’ MEETINGS AND REPORTS. | 


BOMBAY ELECTRIC SUPPLY & TRAMWAYS OO. (LTD.)—The total 
revenue for 1912 (including amount represented bv sale of current to 
tramways) was £256,699, an increase of £17,394 over the previous year. 
lhe total expenditure was £128,017, increase of £2,292. The net profit 
(£128,682) shows an increase of £15,101, or 13-28 percent. After deduct- 
ing debenture interest (£36,452), placing £22,000 to depreciation account 
and £6,547 to sinking fund for capital redemption, the balance was 
£63,682, making, with amount brought forward (£7,385), an available 
total of £71,067. "1 he directors recommend a dividend on the ordinary 
"hares at the rate of 5 per cent. per annum, carrying forward £5,072. ‘The 
traffic receipts were £161,013 (compared with £157,807), and the working 
expenses in Bombay amounted to £78,842 (against £74,449). leaving a 
balance of £84,820 (£86,074). The gross receipts from the clectric supply 
(including amount represented by sale of current to tramways) were 
£91,413, compared with £76,530; the working expenses were £45,683, 
Against £48,264. The receipts, exclusive of the revenue represented by 
the current supplied for the tramways, amount to £01,462, compared with 
£47,895. The balance (£45,730) compared with £28,266. The capital 
expenditure aggregated £51,235, and had been applied to the extension 
of the company's mains, the provision of additional sub-stations, the 
com pletion of the equipment of the Kussara power house. ard the provision 
of additional rolling stock. 


BRITISH ELECTRIC TRACTION CO. (LTD.)— Th e directors’ report for 
the year ended March 31, 1913, states that good progress continues to be 
made by the associated companies in regard to tramway traffic, the sale 
of electricity for light and power, motor-omnibus services and in other 
respects. The total traffic receipts on the lines which were in operation 
both last year and the preceding year show an increase for last year of 
£61,467, and the number of passengers carried an increase of 13,607,818. 
The aggregate traffic receipts for the year were £1,749,246. com- 


TETTE THEATER TIAM AAA TOO IT 


LLL LUTTE TT T 


went into Committee on the necessary financial resolutions in connection. 
with the Bill, which were ultimately agreed to, and the, House resumed. 


HUDDERSFIELD CORPORATION BILL. 

On Tuesdav a Select (Committee of the House of Lords passed this Bill, 
which confers (inter alia) powers for the construction of tramways. 

Mr. Batrorr Browse, K.C. (for the Corporation) said the only oppo- 
sition to the Bill was offered by the Yorkshire Electric Power Co. in con- 
nection with the new tramways. The company had the power to supply 
electricity for lighting and power within a prescribed area, and they 
objected to the Corporation taking power to supply the energy for those 


* 


tramways on the ground that the Corporation would be interefering with 
their rights and could become a serious competitor. But all the Cor- 
poration wanted was to supply their own electricity to their own tram- 
cars and they would not supply any body else. 

Mr. Freeman, K.C. (for the Yorkshire Co.), said the Bill gave the Cor- 
poration power to make agreementa with any outside districts to supply 
the Corporation with power or to work the trams, or for the Corporation 
to supply them or work their trams. 

Mr. BaLForR BRowNE said there was no such intention ; they were 
not going to supply electricity for lighting or for power, or supply anyone 
but themselves. They already had similar powers in outside districts 
granted in 1900 before the power company was established. The com- 
pany were not supplving any current at all in the districts through which 
the Corporation proposed to run those trams, and there could be no 
question of competition. 

Mr. K. F. CAMPBELL, borough engineer, said he was responsible for the 
laving out of the proposed tram routes, which would serve a large popu- 
lation, and were much needed. ‘They proposed to run from the existing 
trams at the Corporation boundary through Fixby, Elland and Greetland 
to a junction with the Halifax trams. They were reviving powers, too, 
to construct trams through Slaithwaite to Marsden and a new and un- 
opposed tramway within the borough. 

Mr. J. B. HAMILTON, manager of the Leeds Corporation tramways, gave 
evidence in support of the proposals. He emphasised the fact that the 
operation of a tramway depended absolutely on the supply of cheap 
current. If Huddersfield had to purchase from an outside authority that 
might make all the difference between profitable and unprofitable work- 
i The Leeds Corporation had 20 miles of trams outside their boun- 


ing. 
daries, and they supplied all these tramways with power from the Leeds 


station. 
Other evidence having been given, the company withdrew their oppo- 


sition on the understanding that clause 15 would be modified to meet 
their views. 


Nottingham Corporation Bill.—This Bill is now unopposed, as the 


clauses relating to trolley and motor omnibuses outside the city bound- 
aries have been dropped. ‘The tramway section is being proceeded with. 
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company's interest in several undertakings having been disposed of. 
Electricity supply receipts were £353,002, an increase of £35,564. 
The coal strike, the strike of transport workers and other labour troubles 
have abnormally increased the cost of fuel, materials and stores of al] kinds. 

The directors have for some time past felt that the advent of the 
modern and improved motor-omnibus would still further discourage the 
extension of tramways and light railways in Great Brtitain, and in some 
cases would have an important bearing on the profits of existing under- 
takings. The associated companies have accordingly taken steps to 
provide a number of motor-omnibuses for working in connection with 
their tramways, and the British Automobile Traction Co., which is 
practically owned by this company, is establishing and developing motor- 
omnibus systems in districts not served by tramways and light railways. 
Arrangements have been made with the London General Omnibus (^o. 
in regard to motor-omnibus and other traction business in London and 
the provinces. The London & Suburban Traction Co. has acquired the 
majority of shares of the Metropolitan Electric Tramways, the Tramways 
(M.E.T.) Omnibus Co. and the London United Tramwavs. The offer 
of an exchange of shares has also been made to the sbareholders of the 
South Metropolitan Electric Tramways & Lighting Co., and has been 
accepted by holders of a large majority of both ordinary and preference 
shares. When these arrangements are completed the issued share and 
debenture capital of the London & Surburban Co. will amount to approxi- 
mately £3,500,000, of which this company will hold £859,314. The 
Underground Electric Railways Co. of London is also largely intetested 
in the London & Suburban Traction Co., which will control 123 miles of 
tram ways and light railways, several important electri "ity «supply under- 
takings, and will operate (either directly or through its associated com- 
panies) about 380 motor omnibuses. i 

Increased dividends have been paid by a number of the associated com- 
panies; there are, however, a few companies which show diminished 


profits. During the year the company's interest in the Leamington & 


Warwick Electrical Co. was sold for cash, and the Hartlepool Electric 
Tramways Co. has been liquidated on sale of the tramways to the 


pared with £1,770,748 for 1911, a decrease of £21,502, due to the ! Corporation. 
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The gross profit for the vear amounts to £210,880. 4s. 11d., compared 
with £195,040 for 1911-1912. After deducting management expenses 
and other charges, including expenditure on surveys and negotiations 
in regard to new business there remains £189,712. 4s. 2d., to which 
must be added £10,751, 10s. 2d., the amount brought forward. 
After deducting debenture stock interest (£91,806. 12s. 2d.) there remains 
£108,657. 2s. 2d. The revenue account has been debited with 
£7,732. 9s. 7d., being the amount reserved against or written off various 
assets. This includes £1,000 in respect of goodwill, which item now 
disappears from the accounts, and £1,500 in respect of previous expen- 
diture on surveys and negotiations, reducing that item to £1,000. The 
directors have also placed £40,000 to reserve for depreciation, and they 
recommend payment of the dividend for the year upon the 6 per 
cent. cumulative preference stock and a dividend of 3 per cent. upon 
the 7 per cent. non-cumulative preference stock, carrying forward 
£12,493. 10s. 7d. The item of investments and undertakings, after 
deducting reserve for depreciation, stands at £4,696,052. 16s. 3d., and 
consists of shares and debentures in associated tramway, electricity 
supply, manufacturing and other companies, Consols and sundry secu- 
rities, &c. The vield for the past vear was 4-11] per cent., com pared with 
3°77 per cent. for the preceding year on £4,695,103. 


EASTERN TELEGRAPH CO. (LTD.)—.An extraordinary general meeting 
was held on Wednesday, Sir J. Wolfe Barry, K.C.B.. presiding, for the 
purpose of confirming the resolution which was passed unanimously at 
the ordinary meeting on May 21. The chairman explained that the 
regulations of the company were somewhat old and require some moditi- 
cation, The only really important matter which he brought before that 
meeting was the proposal that in future there should be only one general 
meeting of the company in the year instead of two. That tended to 
economy, and they were following the course which had been adopted 
by most of the great railway and other public companies in this country, 
The resolution amending the regulations was duly confirmed, as was a 
resolution, also approved at the ordinary meeting, increasing the re- 
muneration of the directors, 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
At an extraordinary general meeting held on Tuesday under the presi- 
deney of Sir John Wolfe Barry, a special resolution passed unanimously 
at the general meeting held on May 20 was duly confirmed. 


IMPERIAL TRAMWAYS CO. (LTD.)—The directors’ report states that 
the gross receipts of the Middlesbrough, Stockton & Thornaby Electric 
Tramways for 1912 were £50,719. 3s. 3d.. compared with £56,685, 19s, Nd. 
for the preceding year, The total number of passengers carried was 
11.214.750, against 11,221,628 ; the net profit is £17.412. 15s. 6d., com- 
pared with £13:304. 11s. 1d. During the last two years two-thirds of the 
track has been re-laid, and the reconstruction of the remaining portions 
will be completed by the end of the summer, The scheme for the con- 
solidation of the interests of the London United Tramways with those 
of the Metropolitan Electric Tramways and the Tramways (M. ET.) 
Omnibus Co. has become effective. The opportunity having offered 
of disposing of a portion of the company’s investment in the London 
United Tramways, the directors decided to reduce the holding in that 
eompanv by selling 20.000 shares out of the 44,446 5 per cent. £10 pre- 
erence shares, and it is anticipated that the amount remaining in the 
];mdon & Suburban Traction Co. will contribute its quota to the future 
revenue, The scheme of arrangement has received the sanction of the 
Hizh Court, and the arrears of dividend on the preference shares have 
been cancelled and the ordinary shareholders have relinquished thei 
exclusive rights in the ordinary shares dividend fund. |t has been 
deemed. advisable to write down the investment in the London United 
Co., and £85,000 has been transferred from the reserve fund for renewals 
and contingencies for that purpose. "The directors state that in their 
opinion the shareholders may now look for the regular payment of the 
preference dividend and the maintenance of at least 4. per cent. on the 
ordinary share capital. "The revenue account for the vear shows an 
available amount of £24,255. 11s. 7d., and after payment of the year’s 
interest on debenture stock the balance (including £7,678. Is. 7d. brought 
forward) is £19,221. 3s. 2d. The directors recommend payment. of 
dividends at 6 per cent. on the preference capital and at 4 per cent, for 
the year on the ordinary capital, and to carry forward £237, 16s. 6d. 


INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS CO. (LTD.)-- 
A half-vearly general meeting will be held at the company's office, 106, 
Cannon-street, London, E.C., on Tuesday, the 24th inst., at 11:30 a.m., 
for obtaining the sanction of the shareholders to the payment, on July 1, 
of the following dividends : To holders of preference shares, a payment 
of 5s. per share (less tax), being the half-yearly dividend due on July 1, 
at the rate of 5 per cent. per annum ; to holders of ordinary shares, a 
payment of 5s. per share (tax free), being an interim dividend of 23 per 
cent. The preference and ordinary share registers will be closed from 
the 1th to the 24th inst. inclusive. 

MEXICAN LIGHT & POWER CO.—The net revenue in gold for 1912 
amounted to $1,372,686, and $984,127 was brought forward from 1911. 
The directors have paid 4 per cent. on the ordinary shares, and have 
placed to reserve account $209,008, leaving a balance of $1,184,405. 
The operating expenses show a reduction from 31-06 per cent. in 1911 to 
24-68 per cent. in 1912. l 

UNITED ELECTRIC TRAMWAYS OP MONTEVIDEO (LTD.)—The gross 
receipts for the year to Oct. 31 were $1,627,636, an increase of $224,436, 
and operating expenses $934,852, increase $140,160. The net receipts 
were £147,401, increase £17,931 ; 40,736,202 passengers were carried, 
increase 6,074,064, and 7,079,175 car-miles run, increase 721,118. The 
ncrcaae in the ratio of working expenses to gross receipts (from 56-63 to 


57:44 per cent.) is partly accounted for by the increase in rates of waves 
granted by the company having been in operation during the whole vear. 


«Fuel costs were also increased as a result of the coal strike in this country. 


The extension of the Colon line was completed during the vear, and has 
been in-operation since June 20, 1912. This increases the total mileage 
of the system from 86J to 882 miles of single track. Sites have been 
secured for the erection of two sub-stations, and the necessary plant has 
been ordered ; à new car shed is also in course of erection. With 
£13,466. 17s. 1d. brought forward, the total to be dealt with is 
£101.187. 125. 4d. Provision has been made for redemption of debenture- 
stock and of the preference and ordinary share capital, renewals and con- 
tingencies, and interim dividends at the rate of 6 per cent. per annum 
were paid on Dec, 14, 1912. in respect of the half-vear to Sept. 30, 1912. 
The ba'ance preference dividend is now declared and a dividend at the 
rate of 8 per cent. (making 7 per cent. for the vear) on the ordinary 
shares, leaving to be carried forward £14,020. Os. 8d. ` 
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CITY NOTES. 


Ean 
MEMORANDA (June 12).—Bank rate 4} per cent. (since April 14, 1913). 
Price of silver, 27 yd. peroz. Consols 731 —731xd for money ; 733—73; xd 
for account. Consols Pay Day, July 2; Stock and Shares Con- 
tinuation Days, June 25 and July 9. Ticket Days, June 26 and Julv 10. 
Pay Days, June 13 and 27 and July 11; Mining Shares Carry Over 
Day, June 24. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)— The transfer books 
and registers of holders of the 5 per cent. first and 41 per cent. second 
debenture stock of this Company will be closed from 16th to 30th inst., 
inclusive. 

ELECTRIC & GENERAL INVESTMENT CO. (LTD.)— For the vear ended 
May 31 the directors recommend a dividend of is. per ordinary share, 
making 2s., or 10 per cent. per annum, and of 6d. on the deferred shares. 

LONDON & SUBURBAN TRACTION CO. (LTD.J—At the adjourned 
meeting of the holders of preference shares last week it was resolved to: 
increase the capital of the company by the creation cf 200,000 new pre- 
ference shares of £1 each. 


MIDLAND ELECTRIC CORPN. FOR POWER DISTRIBUTION (LTD.)— 
During the week this company invited applications for an issue of 
£400,000 5 per cent, first mortgage debenture stock. 

NEW TRANSPORT CO. (LTD.).—At a board meeting on the Àth inst. it 
was resolved not to issue any further preference shares at the present 
price of 10s, each to the public, but the directors are to allot (at their dis- 
cretion) a limited number of shares at the present price to existing share- 
holders if their applications are reccived on or before the 20th inst, 

PROVINCIAL TRAMWAYS CO.— An interim dividend of 8d. per share has 
been declared on the ordinary £1 shares for the half-vear. 


SCHOLEY & CO. (LTD.)—Mr. M. N. Jacks, director of Humphreys 
(Ltd.), and Mr. J. Norman Ambler have recently joined the board of this 
company, 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
granted official quotations to 1,411.409 £1 fully paid ordinary, 1,018,178 
£1 fully paid 5 per cent. cumulative preference shares, and £144,441 
41 per cent. Ist mortgage debenture stock of the London and Suburban 
Traction Ca, & further issue of £30,000 ordinary stock of the River 
Plate Electricity Co. ; 21.0) additional £10 fully paid shares of the 
Underground Electric Railwuys Co. of London, and £1,000.000 51 per cent. 
2nd mortgage debentures Series A (in lieu of scrip) of the Victoria Falls 
and Transvaal Power Co. 

VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—The directors 
have declared a dividend on the preference shares at the rate of 6 per cent. 
per annum (less tax) for the vear 1911. 

WESTERN TELEGRAPH CO. (LTD.)—'l'he directors have declared the 
third quarterly interim dividend of 3s. per share (tax free) for the vear 
ending June 30, 1913, being at rate of 6 per cent. per annum. The 
transfer books will be closed from June 17 to 23 inclusive, and the divi- 
dend will be pavable on the 24th inst. 


J. G. WHITE & CO. (LTD.)—The directors have declared a dividend of 
6 per cent. (less tax) on the ordinary shares for the half-vear to Feb. 28, 
1913, making 12 per cent. for the vear, and an extra dividend of 10s. per 
share (less tax). making a total of 62 per cent, on the ordinary share 
capital, For the preceding vear the dividend was the same. 

METAL PRICES.—Messrs. J. B. Garnham & Sons, 132, Upper Thames- 


street, London, E.C., quote under date June 11 the following 83 the- 
present basis prices of 


NEW METALS. 


per Ib. | 


Solid Drawn Brass Tubes... 8d. : Spelter ...eccscosssesseee £22 17 6 
Solid Drawn Copper Tubes 102d. | Antimony .....«..«..... £31 10 O 
Brazed Copper Tubes ... 108d. | Middlesbro’ Iron ...... £215 2 
Brazed Brass Tubes ...... 10d. | English Tin ..........--£209 0 0 
Brass Wire ................. 73d. 
Copper Wire.................. 104. OLD Metals.  perton. 
Rolled Brass ............... 73d. | Clean Scrap Copper... £63 0 9 
Brass Sheets.................. 84d. | Braziery Copper Scrap £57 0 d 
per ton. | Old Brass, clean ......£39 15 © 
Copper Sheets............£82 0 0 | Old Lead, less 4 lbs. 
BS. Copper... €72 0 0, Wt enesesse EIT 2 & 
English Lead............£20 10 0 ` Old Zino ................ £17. 9 O 
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ELECTRICAL COMPANIES’ SHARE LIST. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
Week E A SS E ye eee oP 
| LINE ended E | Ps UD e aE || É Divi- NAME D MP 
NET -Oor Dec vy) |DEND 1 R CENT. 
E ups MEME —t . weeks, | Amount. | (a) oe Jane it |Ymtoso| DVE Week TO 
ghee Corporation ..... m B £ | £ | CE C i cos nel 
rdrle wssucesecscceccers May 30 rr m : 
Anglo-Argentine .....-+++ June 3 56.086 i 5 ree |+ Electricity Supply. JEn: Low, 
Ashton-under- ; i 147, 22 1231,37 est. | est. 
nder-Lyne..... iss 7 372 + 10, 7 Bo £ 
Ayr Corporation ..... : " D i M. i | = l 10 1% Do." ah parC esta aai n el ie 19 f M 
-Barnsley cee d Ma ' 30 "t ec - $ : 10! a per ent. Cum. Pref.......... 8—9 ar, Sep ES ee 
visor Raney Rane PTE id E c + = 22 5034 i+ 11524 || St. aes Bo au: S:cond Pref ....; 10 mf : a B p Aug t 
ba Eee Trams, Ltd...| June 4 L202| + 316! 23 ieee + 43 E 3/6 Brompton & Konsibeton Bee aa | 6m 411 6| Jan, jus M n 
enhead «s.s seen M 1.222 | + 186 ^ — /6 Do. 355 Car . E T — 5/720 , Si mm 
Birmingham Corporation ..| . 7 10 | 12433 |t St. | 497 ,tCe pst Cent. PFel. scs siehe ere 81—8 arch aeee | ss [+e 
Birmingham D. P.T. Co. ...| May 30 dis T: EU 10 113081 !+ 5 20 ood M TURA MOUR Deb. Stck| 94 "s 1 13 ; : Mar, Sept| ++] ++ 
Blackburn Prpontion. nus. id M iwl 22 22102 | 8 24 | Do ii BEI City) El.Sup.Co.! 4 —4h |511 0 pene ree 4 H 
' " 3 ent, Pr k 
T uM de ari dde 1257 E S o Stl áa | Do. 4 per Ont, Deb, Stock (red) 12s "ERES ne 
Bourenosih arporaiion -| June 4) 139| Fe 99 | iiio figs $29. Gly Uis Seeds 100 “108 | 4 8 9| i, pi E 
Brighton Corporation ..... i | 6123 | + 9939 10 53,230 | os 3/0 | Chelsea Electric Supply Ord. ds cae 9 12 3| Jan "July 3i s 
Bristol Trams & MET ” 8, 1,003] + 79 ! 10 , it 1,729 St. 44%] Do. 4} per Cant. D? A Me 4}1—5} |417 6 | Mar kis 
Soe E | 8373 | + 1,275 1122 164.008 IE | aS i ES v Chiswick Elec. ce a Mort Bb: 89 32 H 7 9 June, Dec 2 ` 
urton Corporation ......| » ' 41 $5019 3. ea | y of London Electric Liehting Ord...| 15 = : ui 
Bury Cor ration ere , 8 274 == 10 2 | 4,261 10 6/0 D>. 6 par Cont Cu P 2 8 Urd... 15 —161 ^5. 9 6 Feb "A i5 a. 
Cito A * S| 1,395 778 + 7 St. | 5v Do. ee m. Peta ts Ga as 113—124 | 4 , ug oi ISI 
Catia Tramways LR NE ad ne E MEL LL NEL. St. 44%) Do. Ay por Gent, 2nd Ded. Stace (red), 190 —102 | 4 '3 o| Juas, Dec m E 
Cardiff Corporation........ E s vs ° zx | e 0 8/0 | County of London Ele Sy . Stock (red.)' —102!4 8 Ol lan, i i 
Central Londo: sete nn i May 3l 2.652) — vs a 10; 6/0 Do. ot Ce ec. Supply Ord,..../ 101—101, 5 n, July e. D 
City & de Re NM de Juns 7| 4,595) + at 33 | 23039 i+ 3464 44%| Da. urn Cum. Pref........... TE 5 io » ue Aug | 10%) 10 jy 
Cork Electric T Vox di 7 2524 | — 496 118,833 ,1 12.028 .| 449%} Do. S: er Cont. D2b. Stock (red.)....| 104 —10614 4 5 ar, Sept m M 
Pere e Trams Co... T" 532 | — h 2 66,463 |— 6,339 5| 40) E dun n pin E (RAS 98 —101 [4 9 0 Au ‘July | + 
VER Seas eR aca TR : pM ec. de ; 
VE CREME Wi xpo iB Il ge é| 188 EDPC I PEE AE Etec. Gorm. Ordena dob | gg [dum neat 
Dover Corporation Trams.. imi 30 | 554 p= ie o | i10 ^o 1,472 5 44% Do: M en OE Pref. ....{ di—2i 13 3| May, Nov bes 
: SERERE 2 : c , . S ent. IS : 2 * . " 
uM & Lucan Railway «| i Hh a t a | 10 | 30 E. ye > 39 Folkestone Electricity SPD CE. a 44 —5 B > 5 July...... s j 
m d Peau e Wax i = : per Cent. Cum. nae a v: April, m b 
Dudley route 11:122. My j| soar) F853 2 | 128315 E QA] Sts el Do. si dst Dab, Stock (ed 1111222: 35 [89 0 Mar,’ st] |o 
Pathan o Dose une 4i 1364' + 197. 19,422 ‘+ 1,538 .| 44%! Isl ‘Wi ric Lighting Ord........... 7-71 | 5 eb, Aug . ‘ 
Erith Lac en eae ee ” 7 1,013 | + l 3 | 3,963 |4- '382 5 51° Ker o ight E. L. & P. Co. Deb. Stock. . 83 —91 916 0 April, ct " E 
Exp Do eee ee a" E. | 7 , $10 10,717 M 5: 6% ensington & Knightsbridge: Ord....... A 2 00 j E cane 
“Gateshead & Dist. Tram 77 MZ E | n | ag E 2 2,747 |+ 1 as B? "sd RE DE -— i me hei d 2 vi ^ Feb, Aug} - is 
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possible, produce oil suitable for marine uses from it as a 
by-product. Dr. Ferranti’s appeal to our latent 
patriotism is, however, strengthened by the fact that the 
steam turbine is the most economical prime mover to 
employ. Patriotism: being thus allied to- economy, it 
therefore behoves engineers, while using the modern steam 
turbine, to work towards increasing its efficiency, and also 
the efficiency of the methods of employing fuel. 
on 


The Electric Vehicle. 


Tus week the electric vehicle is receiving more than usual 
attention. Apart from the interesting Paper read before 
the I.M.E.A. by Messrs. W. H. L. Watson and R. J. 
MITCHELL, and the large parade of vehicles seen at Kingston, 
we give a detailed account of the run that was recently 
made from Dumfries to London in an Edison car. This is 
not the first time that a lengthy run has been made by an 
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accumulator car, but we do not think previous runs have 
been made under the conditions that were experienced last 
week. This particular run was largely accomplished by 
means of short charges at high rates. Of course, this 
method can be adopted for lead cells also, and, conse- 
quently, this run does not demonstrate more in this respect 
than was already known; but if such methods are to be 
adopted in practice as a matter of course then the cells 
must be of such construction that they can stand the treat- 
ment without fear of bad results. Here. we think, the 
Edison cell has a claim to superiority which will render 
the electric vehicle really practicable. Apart from this, 
the run to which we refer demonstrated the fact that 
station engineers are much more alive now than they were 
some vears ago to the desirability of providing charging 
facilities, and thus obtaining a day load, or a night load, 
which may be of considerable value to them. As to the 
future of the electric vehicle, at the moment we think this 
undoubtedly lies more particularly in the commercial 
vehicle, where the advantages of electrical methods are 


particularly apparent. 
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NOTES. 
nie get 
Prime Movers for Electric Power. 

Dr. 8. Z. pe FERRANTI's Paper on “ Prime Movers for 
Electric Power," which was read before the Incorporated 
Municipal Electrical Association on Tuesday last, pro- 
duced one of the most interesting and best-sustained dis- 
cussions that it has been our good fortune to hear. This is, 
perhaps, the more remarkable, since practically only one 
note was sounded throughout. Speaker after speaker rose 
to proclaim the virtues of the steam turbine for both large 
and small stations, and it seemed as if the most that 
advocates of other forms of prime movers could do was to 
insist that sometimes internal-combustion engines have 
advantages. Exactly when these “sometimes” were did 


not, however, seem very clear. 
— ll —— 


Tuose who have read the Paper, which we publish in 
full on another page of this issue, will see that Dr. FER- 
RANTI'S argument is briefly this: For economical and 
patriotic reasons coal is the fuel to which we, as electrical 
engineers, must turn to provide our energy. All other 
availab'e form; of fuel are wanted more urgently by 
the Navy or by the mercantile marine; and they have 
greater claims upon it than we have. We must, therefore, 
use coal as our fuel, and in so doing search for ways of 
employ rg it more economically than at present, and, if 


eum oor ecu 


The “ Point Fives” Discussion. 

Last Tuesday evening the “ Point Fives" Association 
dined at the Delico Restaurant, and held a discussion upon 
the subject of electric heating and cooking, tariffs and 
kindred subjects. Such discussions, which take place from 
time to time, are of interest as showing how opinion is 
gradually being formed upon these important subjects. On 
the present occasion Mr. J. H. Bowpzn made a strong 
stand iu favour of drowing a sharp distinction between 
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running costs and standing charges, and insisted on the 
importance of making quite certain that the latter were 
allowed for to a sufficient extent in the tariff. He is 
evidently afraid that some “ Point Five " engineers are not 
bearing this question sufficiently in mind. On the other 
hand, certain speakers took the view that consumers were 
really not getting electrical energy at 4d. per unit, but 
at a considerably higher figure. In this connection the 
results given by Mr. T. Rorzs were distinctly interesting. 
| For example, during the last financial year nearly 500,000 
units were supplied for electric heating and cooking, and 
the average price obtained was L'69d. per unit. In this 
case 15 per cent. of the rateable value of the house was 
taken as a basis, it being found that this was approximately 
the amount previously paid by consumers for their electric 
lighting. We were glad to notice that Mr. A. F. Berry 
insisted upon the importance of taking the consumer into 
account in anv arrangements that are adopted. There is 
no doubt that he has been frequently disregarded, whereas 
actually he is the all-important factor. From this point of 
view it was very interesting to hear the opinion expressed by 
Mr. CLINCH, the principal of the Delico Restaurant, who 
has now had experience of electric cooking in one wav or 
another for about three years. He took the view that 
initial cost was by no means important, much the most 
important thing being the annual cost, which might eat 
into the profits. He had found gas to be dirty, smelly and 
expensive ; and electricity at 1d. per unit worked out at 
about the same cost as gas. Coal was wasteful. He had 
found the cost of repairs of electrical apparatus practically 
negligible, but he did not think this method would replace 
steam plant in cooking. As to this last point, we feel by no 
means sure that it has received sufficient investigation. It 
must be remembered. that electrical apparatus for steam 
cooking can be made very adaptable. whereas the ordinary 
plant must be kept going whether it is wanted or not. For 
that reason we are inclined to think that electrical steam 
cooking may vet find its way into the electric kitchen on 
a competitive basis. 

S — 
Some Tramway Problems. 

THE fifth annual congress of the Tramways and Light 
Railwavs Association, which took place at Blackpool last 
week, appears equally successful from whatever point of 
view it is considered. The weather was good, the visits 
were interesting, the hospitality was Lancastrian and the 
technical matter contained in the Papers was of the sort 
which stimulates discussion. Coming to consider the 
proceedings at the Congress from the perspective of several 
days, it is Interesting to note how one feature dominated 
al others. Adhering to our scenic metaphor, it is a 
feature which, while appearing to be simple level ground 
when observed from a distance, is seen on closer inspection 
to have many ramifications. Need we say that the ques- 
tion was the relative claims of the trolley-bus and the 
motor-bus to the tramway manager's consideration? For 
the tramway manager now finds that his system has its 
drawbacks; it is prohibitively expensive to extend into 
outlying districts, and he is, therefore, forced to employ 
some cheaper means than even the overhead system can 


offer. He has turned to the trollev-bus as being a method 
most akin to that with which he is familiar, and has tried, 
in some cases successfully, to get powers to use these 
vehicles. In so doing, however, he has been met with & 
demand for a contribution towards road maintenance. 
This he feels to be wrong, seeing that the motor-bus, which 
uses the road in the same way as the trolley-bus, pays 
practically nothing towards the upkeep of that roadway. 
For economical reasons, therefore, he is drawn to consider 
the motor-bus, and finds, when its claims are more closely 
examined, that it is not "the monster of iniquity ” he 
once thought it. He therefore adopts it as a feeder to his 
existing system. 
— 

Now, what we have set out above is not a prophecy but 
an account of what has been actually done in manv cases 
with successful results. The motor-bus, it has been found, 
can earn good receipts, not onlv in the wealthy districts 
of London (as provincial tramway managers distressfully 
insist) but in the town and country districts of the pro- 
vinces. Its flexibility is not less an advantage on the roads 
of the provincial towns, where the traffic 1s comparatively 
light, than in the metropolis, where the traffic and the street 
conditions render its emplovment the only possible one. 
We feel sure that for the feeder purposes and on new routes 
tramway managers will in future gladly turn to the motor- 
bus (possibly electric) to relieve their troubles, to the ex- 
clusion of the trolley-bus and that still quainter conception, 
the petrol-electric tram. 


Ó— 
Road Maintenance. 

As we have hinted above, the question of road main- 
tenance is at present severely troubling tramway 
managers, and this for good and ‘weighty reasons. The 
Tramways Act of 1870 laid down certain provisions with 
regard to the maintenance by the tramway authority of 
the roadway between the rails. In the days of horse trams 
this portion of the roadway was used and worn out by the 
horses. But in the case of electrically-operated trams this 
is not so; yet the same out-of-date regulations remain 
in force. The tramway manager, therefore, feels that he 
is being unduly penalised at the expense of the motor-bus. 
In passing, it may be mentioned, he loses no opportunity 
of expressing his feelings on this subject. Now, the ques- 
tion of payment for road maintenance is most important, 
and can be dealt with in two ways. Either the roads should 
be free to all road users indiscriminatelv, payment for their 
upkeep being made from the rates or taxes, or else every 
road user should contribute his share of the cost of this 
maintenance. This principle is alreadv recognised to some 
extent by the allocation of the petrol tax to road improve- 
ments; but the principle should be extended. We think, 
indeed, that not only should the road user be charged a 
maintenance tax, but care should be taken to make the 
roads capable of carrying the traffic. This latter point 1$ 
most important. We are constantly hearing grumbles of 
the damage done to roads by motor traffic, and we do nof 
wonder at this, seeing how toads are constructed at the 
present time. . To remedy this, steps should be taken to 


improve the roads until they arë iio longer unduly damaged: 
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For motor traffic has come to stay, and the roads should be | fall considerably and the saving to be obtained by its use 
made to carry it. We know that the Road Board is doing | will become progressively greater. Now, curiously enough, 


valuable work in this connection, but the matter should be | the one case in which aluminium at the present time does 
made a national question, so that the roads may become a | not make a satisfactory showing against copper is for lead- 
credit rather than a disgrace to a business community. sheathed and double-wire armoured cable, a type which is 


Aluminium versus Copper Cables. . This increased cost is solely due to the extra armouring 


WHEN we reached the rooms of the Geological Society a | necessary and will, of course, fall as the price of the alumi- 
day or two ago to attend the meeting of the Institution of | nium decreases. For the present, however, aluminium 
Mining Engineers we found an animated discussion in | shows no economical advantages for mining work, but its. 
progress on the efficacy, or otherwise, of the employment | employment is worth consideration in the many, many cases 
of stone dust in mines as a preventive of explosions. This which do not come under this heading. We therefore hope 
is scarcely a subject in which we can expect our readers to | that Mr. WELBOURN will in the near future be able to give 
be more than academically interested, and we therefore | the general body of electrical engineers an opportunity of 


forbear to report the remarks of the various speakers. In discussing his facts and figures. 


due time, however, the discussion was closed and then Mr. 


B. WELBOURN was called upon to read his Paper on “Copper | In Memory of Kelvin.—Mr. Balfour, who is Gifford Lec- 
turer at Glasgow University, is to deliver an appreciation of 


and Aluminium Cables for Mining Work. , It was evident. Lord Kelvin on October 8th. On the same day Mr. Birrell, Lord 
that this part of the programme ceased to interest a great | Rector of the University, will unveil a statue of Kelvin. Itis 
number of those present, for they left the room in a manner | stated that the Kelvin memorial window in Westminster Abbey 


which, we believe, is familiar in the House of Commons | V!!! be unveiled on July 15th. 
d imi —The 
when a prosy speaker rises to his feet. We consider this Limits of Error for C.C. and S.P.A.C. Meters. n 
ód h b h : for. b M Board of Trade have issued an order dated June 13, 1913, 
exodus to have been the greater pity, tor, by remaining, | allowing the following limits of error for electricity meters. 
many of the stone-dust enthusiasts would have received an | which have been or may in future be approved by the Board ;— 
amount of information which should not fail to be of interest | Meters in which the maximum current for full load :— 
to them—as mining engineers—in the near future; but we | , (a) Does not exceed 3 amperes, the error at any point from 
distressed still that Mr. W : koad hacal oia load to full load must not exceed 34 per cent. plus or minus. 
are more distressed still that Mr.  ELBOURN Should have | (b) Exceeds 3 amperes but not 50 amperes the error at any 
read a Paper on such an important electrical subject before | point from !, to full load must not exceed 21 per cent., plus or 
an Institution whose members consider electricity of sub- 
sidiary rather than of first importance. We have tried to 


minus. 
repair this omission by giving a full abstract of Mr. WEL- 


(c) Exceeds 50 amperes, the error at any point from „$ load 

to full load must not exceed 2} per cent. plus and at any point 
BOURN'S Paper on another page of this issue, but this does 
not in any way detract from our disappointment that it 


from $ to full load must not exceed 24 per cent., plus or minus. 
The Hering Electric Furnace.—Last Monday Dr. (Carl 
was nct presented and discussed before the Institution of 
Electrical Engineers. 


Hering gave a demonstration of his electric furnace, which 
depends upon the pinch effect, before members of the Faraday 
Society. Dr. Hering in his remarks mentioned that it was not 
necessary to use a higher temperature in his furnace than that 
which was required for metallurgical purposes. As a result. 
of the circulation set up, any dirt in the metal separated and 
collected at the top. His furnace could be used for preventing 
the loss in steel ingots due to contraction, which often reached 
25 per cent. The wear of the resistor was onlv slight, as it 
appeared to be self-protecting in the case of steel. The 
Hering furnaces are made with the spout on the axis of the 
trunnions which gives very convenient operation, and as the 
space above the metal is free it can be used under pressure or 
with a vacuum or with any atmosphere. Dr. Hering remarked 
that the furnace could be used for the casting of brass, whereby 
the usual loss of zinc was eliminated. The heat was actually 
generated where it was required, and the bottom of the furnace 
could be made hemispherical, which was an advantage. The 
current remained constant so that no regulation was necessary. 
On account of the motion of the metal there was a counter 
E.M.F., but this caused no loss. Dr. Hering had found that 
the sulphur in steel was readily reduced in his furnace to 
0-006 per cent. The furnace could, of course, be used for 
allovs, and it was proposed to use it for the reduction of zinc 
ore by placing this on the top of metal kept liquid by the 
furnace. After the opening remarks a small furnace was shown 
in which lead was kept liquid, and in agitation, by the furnace, 


Up till quite recently the employment of aluminium for 
electrical work has not made much progress. This has been 
partly due to the lack of a full knowledge of its advantages 
and partly to its high price. It is now known that it pos- 
sesses many advantages over copper when it is employed 
as part of an overhead transmission line, but these advan- 
tages when its employment in the form of an insulated cable 
were considercd have not been so obvious, partly owing to 
the increased section of metal and insulating covering which 
have been necessarv and partly owing to its mechanical 
properties. Mr. WELBOoURN is, however, able to dispose 
of these arguments and to show that at the present time 
there is nothing to choose between the use of copper and 
aluminium for cables from an electrical point of view, and 
that the decision which metal to employ must be made 
solely on a cost basis. How then does the cost of an alu- 
minium cable contpare with a copper one? The results given 
in Mr. WELBoURN's Paper show that with most of the types 


of cables usually employed in distribution work aluminium Cable Ser IDSODE- Due of Inter a peon, 
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the other hand, it is o27t2/n that thc price of aluminium will ' 


coming to be looked upon as the standard for wiring work. : 
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Home Office Mines Rules Inquiry.—Lord Mersey, who has 
been appointed as referee to consider objections to the draft 
regulations of the Home Office under the Coal Mines Act, 1911, 
Bat for the first time on Tuesday at Caxton Hall, London, and 
commenced to hear evidence. There are no objections to the 
electrical rules, but certain amendments as to miners' safety 
lamps, signalling, &c., are proposed. 

Meter Approved by Board of Trade—The Board of Trade 
&pproved on June 13 the construction and pattern of the 
Electrical Co. polyphase meter type Da, for the measure- 
ment of electrical energy when supplied on the two-phase 
three-wire A.C. systems for all purposes and for single-phase 
supply from a three-phase four-wire svstem between any one 
wire amd the fourth wire (or neutral) for lighting only, pro- 
vided the meter be constructed as described in specification 
and drawings H.7.127 and the pattern meter 1,490,354 de- 
posited with the Board of Trade by the Electrical Co. (Ltd.) 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. F. Heppenstal contributes an article on “ Sectionalising 
Devices " (p. 443). 

We publish a full and complete account of the proceedings at the 
eighteenth convention of the Incorporated Municipal Electrical 
Association, which has been held at London. and at Kingston-on- 
Thames this week (p. 427). 


We also publish a full and complete account of the proceedings 
at the fifth annual congress of the Tramways and Light Railways 
Association. which was held last week at Blackpool (p. 431). 

We describe a run of an Edison-Arrol-Johnston car from Dum- 
fries to London undertaken under the observation of a member of 
our staff (p. 444). 

We give an abstract of Mr. A. S. Blackman’s address to the 
** Point Fives " Association on Tuesday last (p. 448). 

We publish an abstract of Mr. B. Welbourn's Paper before the 
Institution of Mining Engineers on “ Copper versus Aluminium 
Cables for Mining Work " (p. 439). 

Companies’ Meetings and Reports.—Meeting: of the British Electric 
Traction Co. and Edison & Swan United Electric. Light Co. cre 
reported, and the directors’ reports abstracted include those of the 
Aluminium Corpn., Chadburn's (Ship) Telegraph Co., Electric & 
General Investment Co., Globe Telegraph & Trust Co., Msrconi’s 
International Marine Communication Co., Marconi Russian Co. of 
Wireless Telegraphs and Telephones, Marconi Wireless Telegraph Co. 
of America, Royce, Traftord Power & Light Supply and J.G.White 
& Co. (pp. 471 and 472). 


OBITUARY. 


R. S. EgsKINE.—We regret to announce the death of Mr. Robert 
Steuart Erskine, secretary of the Kensington & Knightsbridge 
Electric Lighting Co., which occurred on Saturday, the 14th inst. 
Mr. Erskine joined the Kensington Court Electric Lighting Co. in 
July, 1887, and was secretary of the Kensington & Knightsbridge 
Co. (the successor of the Kensington Court Co.) from its inception 
in the early part of 1888. For some time he held a major's com- 
mission in The London Electrica} Engineers (T.F.) and acted as 
commanding officer during the absence of Co'onel Crompton in 
South Africa. Mr. Erskine, who was 52 years of age. leaves a widow 
but no family. 


OswaLp DEewey.—We also regret to record the death of Mr. 
Oswald Dewey, which took place suddenly in Blackpool of pneumonia. 
Mr. Dewey had been on the representative staff of Messrs. Ferranti 
Limited,and the Reason Manufacturing Co.,and at the time of his death 
was representing Isaria (Ltd.) His sudden death will come as a 
shock to his many acquaintances and friends in the electrical 
profession. 


APPOINTMENTS VACANT, 


Middlesex Education Committee advertise for a smart mechanic 
(instrument maker preferred) with knowledge of gas engines, dyna- 
mos and batteries. Wages 42s., rising to 458. per week. . Applica- 
tions to Mr. B. S. Gott, Education Offices, Queen Anne’s-chambers, 
28, Broadway, Westminster, S.W., by June 28. 


“West Ham Corporation require a manager for their electric 
tramways. Salary £550. rising to £700. Particulars from the 
Town Clerk. Applications by 10 a.m. Juns 21. 


Applications are invited for a lectureship in wireless telegraphy at 
the Royal Technical College. Glasgow. Salary, £150. Applications 
to the Professor of Electrical Engineering by July 14. See an 
advertisement. 


A sales engineer is required for York electricity department. 
Salary £120, rising to £150. Applications to Mr. J. W. Hame, 
engineer and manager, by June 30. 


Applications are invited for the post of professor and head of the 
department of civil engineering at the City and Guilds (Engineering) 
College, Exhibition-road, London, S.W. Salary £1,000. Particu- 
lars from the Secretary. 


Manchester City Council invite applications for the post of assistant 
lecturer in electrical engineering at the Municipal School of Technology. 
Salary £200 per annum. Forms of application, &c., from the 
Registrar. Applications by July 1. 

A demonstrator in physics is required for West Ham Municipal 
Technical Institute. Salary £120, rising to £150. Forms, &c., from 
the Principal. Applications by noon June 23. 


INSTITUTIONS AND SOCIETIES. 

The Royal Society.— Among the Papers read at a meeting of this 
society yesterday afternoon were the following of electrical interest : 
“ An Active Modification of Nitrogen produced by the Electric 
Discharge.” by the Hon. R. J. Strutt, F.R.S.; '' The Electrical 
Emissivity and Disintegration of Hot Metals,” by Dr. J. A. Harker. 
F.R.S.. and Dr. G. W. C. Kaye; '' The Efficiency of Selenium as a 
Detector of Light." by Mr. E. E. Fournier d'Albe ; ‘The Hall Effect 
in Liquid Electrolytes.” by Mr. A. E. Oxley; ‘‘ The Diurnal Varia- 
tions of the Earth's Magnetism produced by the Moon and Sun." 
by Mr. N. Chapman; " The Electric Effect of Rotating a Magnetic 
Insulatorin a Magnetic Field." by Prof. H. A. Wilson, F.R.S., and 
Miss Marjorie Wilson ; ** The Magnetic Materials in Claywares,” by 
Mr. A. Hopwood. 


Metropolitan Association of Electric Tramways Managers.—The 
members of this Association are entertaining Mr. H. E. Blain to 
dinner on Friday. July 4th. at the Municipal and County Club. 
Whitehall, on his resignation as tramways manager at West Ham. 
and also as chairman of the Association. 


EDUCATIONAL NOTES. 

Manchester Municipal School of Technology.— The 1913-14 session 
will commence on Octobr 1 and the Matriculation Entrance Exam- 
inations will b» held in July and S»ptember. 

Particulars of the courses of instruction (leading to the Manchester 
University degrees) in the Faculty of Technology may be obtained on 
application. The deparime.ts include mechanical, electrical and sani- 
tary engineering, the chemical and textile industries, architecture, &c. 

University of Bristol.—On the nomination of the Society of Mer- 
chant Venturers, in whose college the Faculty of Engineering of the 
University is provided and maintained, the Council has appointed 
the Right Hon. Sir William Mather, LL.D., M.Inst.C.E., a member 
of the Board of that Faculty, in succession to the late Sir William 
H. White, K.C.B. 


ARRANGEMENTS FOR THE WEEK. 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 

Friday, Jane 20th (to-day). 

9:30 a.m. Council Meeting at the Institution of Electrica] Engineers. 

10:0 a.m. Annual General Meeting following the Council Meeting. 
Saturdav, June 21st. 

9:30 a.m. Motor-buses leave the Institution for a Visit to King 

George's Reservoir, Chiagford. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding— Lieut.-Colonel H. M. LEAF. 
The following orders have been issued for the current week :— 
Monday, June 23, A Company.—Infantry Drill. 7 p.m. to 9 p.m. 


Technical Instruction for all Members on the fifth rate and for all 


candidates for higher rating, 7 p.m. to 9 p.m. Musketry Instruc- 
tion, 7 p.m. to 10 p.m. 

Tuesday, June 24, B Company.—Ditto. 

Thursday, June 26, C Company.— Ditto. 

Friday, June 27, D Company.— Ditto. 

Saturday, June 28, all Companies.— "he whole corps will parade a 
Headquarters at 3 p.m. Ceremoni:| Parade on Wimbledon Com- 
mon. Dress: Diill order, *ervice dr ss, black boots and putties will 
be worn. The Officers’ Drill Cup Competition will be decided on 
the turn out for this and the Poyal Review Parades. Membars sre 
requested to tura up at Head-quart:rs a3 early as possible on account 
of the grea: number of a-ms to be issued. Rogimental business will 
be transacted from 10 a.in. to 12 noon. 
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EIGHTEENTH ANNUAL CONVENTION OF THE INCORPORATED MUNICIPAL - 
ELECTRICAL ASSOCIATION. "n 


Tuesday, June 17th. 


The hall of the Institution of Electrical Engineers was early 
filled this morning bv members, delegates and visitors attend- 
ing the I.M.E.A. Convention; and anxious to procure badges 

The lecture theatre 
was also well filled when Mr. W. Duddell. F. R.5., accompanied 
by the President, council and officials of the Association, 

This 
Convention is likely to go down to lístorv as one in which 
discussions will predominate, discussions not only on the 
official Papers and the im camera subjects, but also on other 
matters of engineering difficulty, which those attending are 
only too eager to detail in the quiet of the smoke-room in the 


and tickets for the various excursions. 


entered at 10:5 a.m. to perform the opening ceremony, 


hope of obtaining assistance in their solution. 


Among those attending the Convention as members or dele- 
R. Acland (Chesterfield), S. T. Allen (Wolver- 
hampton), F. Avton (Ipswich), J. W. Beauchamp (West Ham), 
A. N. Blackman (Sunderland), T. W. Bloxam (Belfast), J. H. 
Bowden (Poplar), Ald. W. Bruce (Sunderland), R. A. Chattock 
(Binningham), J. Christie (Brighton), W. H. Cooke (Luton), 
A. C. Cramb (Croydon), J. W. Crowther (Sheffield), C. 5. 


gates are: 


Davidson (Barnes). J. E. Edgcome (Kingston-on-Thames). 
S. E. Fedden (Sheffield), H. Grav (Accrington), W. W. Lackie 
(Glasgow). Ald. W. Pearson (Eccles). W. G. Pickvance (Wrex. 
ham). H. Faradav Proctor (Bristol), F. W. Purse (Carlisle). 
H. Richardson (Dundee), T. Roles (Bradford). A. H. Seabrook 
(St. Marvlebone), A. Sinclair (Swansea), H. F. Street (Nouthamp- 
ton), W. C. P. Tapper (Stepney), N. J. Watson (Bury), G. 
Wilkinson (Harrogate) and Bailie Willcock (Glasgow). 

Amons those attending as visitors are: L. Andrews (Kev 
Engineering Co.), J. F. Avila (Simplex Conduits), E. P. 
Barfield end A. H. Bate (Siemens Brothers Dynamo 
Works), J. A. Blackwood (Union Cable Co.), A. V. 
Bland (Chamberlain & Hookham), A. G. Collis (Crompton & 
Co.), F. Crawter (Chloride Electrical Storage Co.), W. A. Dexter 
(Mirrlees, Watson Co.), J. R. Dick (W. Lucy & Co), W. 
Duddell, F.R.S. (Pres., Inst. E.E.), H. W. Foulds (Birmingham), 
R. Hammond (London), Haydn T. Harrison (London), G. E. 
Heath (Consolidated Diesel Engine Manufacturers), E. C. 
Laughton (Siemens Brothers Dynamo Works), A. Jacob 
(British Aluminium Co.), B. Longbottom (Electromotors), 
H. E. Midgley (Fraser & Chalmers), R. J. Mitchell (Edison 
Accumulators), F. H. Nalder (London), E. S. New (D.P. Battery 
Co), G. H. Nisbett (British Insulated (‘o.), L. Partington 
(W. T. Glover & Co.), C. Peel (Crompton & Co.), Th. Petersen 
(Callender’s Cable Co.), J. H. Rider, R. W. Schofield (Ferranti), 
G. D. Seaton (Richardsons, Westgarth), E. E. Sharp (Venner 
& Co). J. F. C. Snell (London), C. P. Sparks (County 
of London Electric Supply Co.), J. G. Statter (Switchgear & 


(Cowans), C. Stewart (Johnson & Phillips), J. G. P. Thomas 


(Thomas Transmission Co.), W. H. L. Watson (Edison Accu- 
mulators), A. D. Williamson (Vickers), C. Wilson (Osram 
Lamp Works), A. P. Wood (Lancashire Dynamo Co.), and 
C. H. Wordingham. 

. Mr. W. DUpDELL, F.R.S., in opening the Convention said that 
It was appropriate that the Incorporated Municipal Electrical 
Association should have its headquarters at the Institution of 
Electrical Engineers during its meeting. Every advance in 
electrical engineering helped the Institution, and he was there- 
fore pleased to welcome them on behalf of himself and the 
Institution, owing to the work they were doing in this direction. 
At the beginning of its career in 1896 the Association were 
considered to be hasty in their meetings. They were now, 
however, considering very important subjects both at this and 
àt recent meetings. He hoped their deliberations on this 
occasion would lead to good results, and that they would 
promote the welfare of the electrical industry as a whole. 
Indeed, the welfare of the whole industry was the main thing 
to work for, and by working for this they would be working 


E Association's revenue could be increased. 


at the same time for their own ends. He hoped that they 
would find evervthing at the Institution to their satisfaction. 
On the motion of the PRESIDENT a hearty vote of thanks was 
tendered to Mr. Duddell for his weleome. The Institution, he 
sald, was obviouslv the place for the Association Convention. 
Manv of them were, and all of them ought to be, members of 
it. and so to meet there was more or less like coming home. 
The electrical industry owed much to the Institution, and they 
looked to it to safeguard their interests. He tendered the 
Institution his congratulations on the formation of the 
Industrial Committee. 
Mr. EpGcomE went on to explain the reasons for his own 
election as president in the place of Mr. Shawfield. He congratu- 
lated Mr. Shawtield on his appointment. and hoped he would 
at an early date again take up his connection with the Associa- 
tion in some honorary position. Mr. Edgcome remarked that 
in his own presidential address some seven years ago he had 
suggested the formation of an information bureau. The scheme 
had been found to be too expensive, and had to be delayed until 
To do this he 
suggested a sliding scale of fees. the larger undertakings paying 
Several municipal undertakings, 


more than the smaller ones. 
Mr. Edgcome went on to sav, had imposed an age limit for 
applicants for the position of chief engineer. No good purpose 
was served bv this. A council could always select a man of 
any ave thev thought fit, but by such a stipulation as he had 
mentioned they unnecessarily restricted their field of choice. 
A limit of 40 was too low; as an older man was better fitted for 
such a post owing to his greater engineering and commercial 


experience. 
Mr. Shawfield’s address was then read by the President. 


ADDRESS.* 


BY C. E. C. SHAWFIELD 
(Ex-President, lat? Chief Electrical Engincer to the Corporation of Wolverhampton). 


This is, I believe. the first time in the history of your Association 
that the opening address at the Annual Convention has been given 
by other than the President for the time being, and whilst I deeply 
appreciate the compliment which vour Council have paid m», I must 
confess that I approach the task with a good deal of apprehension. 

At the time of the formation of the Municipa! Electrica! Associa- 
tion in 1895 electricity supply was truly in its infancy, and, lrko most 
infants, progressed with somewhat weak and faltering steps. ln 
what was quite a large central-power station in those days there 
would often be found a neatly arranged row of generating sets of 
sizes ranging from 10 kw. to deal with the day load up to monsters 
of 50 kw. or even 100 kw. designed to cope with the peak load, which 
occurred during a few evenings in December. ‘At that time absolute 
continuity of supply was a dream seldom realised, and there were 
few householders or shopkeepers who did not keep a supply of candles 
and matches in readiness for the expected breakdown. It is difficult 
to realise that in the 18 years which have elapsed since the first 
meeting of your Association was held in London the electricity supply 
infant has grown into such a remarkably well-developed and hea!thy 
adult, and that it is now surrounded by a numerous and healthy 
progeny of allied industries and undertak:ngs. 

One of the most remarkable features in connection with the 
growth of electricity supply during recent years is the enormous 
increase which has taken place in the applicat:on of electric:ty to 
industrial purposes, and the rapidity with which its status has changed 
from b»ing that of a luxury to be enjoyed by the few to tha: of a 
necessity which is demanded by the many. A cheap supply of elec- 
tricity is now as necessary to the welfare of the community as a whole, 

a3 is a cheap and ample supply of water or tho provision of a well- 
designed system of drainage. There can be no doubt that the rapidly 
increasing use of electricity by manufacturers for motive power pur- 
poses has had a marked effect in improving and pur.fying the atmos- 
phere of our large industrial centres, and this will doubiless have 
been brought to the notice of many members of this Association by 
the decreasing frequency of the fogs, upon which many of us formorly 
depended for the improvemont of our lighting-load factor. 


* Slizhtly abbreviated; 
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~ When reviewing the present position of pubtic electricity supply 
jn Great Britain and the progress that has been made since its incep- 
1 on, one is struck by the fact thet so far as the provinces are con- 
cerned the great bulk of the industry is under municipal control, 
and the question immediately arises, Has the progress that has been 
made been in spite of, or because of, munic;pz] ownership ? As in 
most matters of policy in this country public opinion appears to be 
sharply divided upon this question, and whilst cne section asserts 
that municipal control is essentiel to the proper regulation of the 
supply of public necessities another party as loudly condemns it as 
being econcm:cally unsound. I must confess that after 17 veers of 
municipal work I am unable to give my adherence to either uf these 
opinions because, alt hough it is perfectly true that in certain instances 
electricity supply has languished whilst under Local Government 
administrations, there are other instances where magnificent results 
have been achieved, second to none thet have been shown by any 
private enterprise. Moreover, it must be remembered that in certe/n 
cases the opponents of municipal trading have done their best to 
thwart and hinder those who were endeavouring to develop munic:- 
pelly cwned undertakings cn business lines, and when their efforts 
have been partially or wholly successful they heve pointed the finger 
cf scomr at their victims and held them up as typical illustrations of 
municipal mismanagement. It must be borne in mind that during 
the early years cf electricity supply the establishment of a central 
station in many of our provincial towns would probably not have 
been possible except for the fect that municipalities were able to raise 
capital at relatively low rates of interest. and the fact that a large 
number of small stations have been provided and operated by muni- 
cipalities under ccnditions that no private ccmpany could have sur- 
vived has resulted in a vast amount of valuable experience having 
been obtained in the design and arrangement of generating plant and 
distributing systems, of which we are now beginning to reap the 
benefit. 

One of the most curious anı malies of the present position of the 
public supply of electricity in this country is that, whilst a munici- 
pality is empowered to generate and distribute electricity throughout 
its area, and to make contracts with consumers as to the terms and 
conditions of supply, it is practically debarred frem installing in a 
consumer s premises the apparatus which is necessary to enable that 
consumer to utilise the electricity which the municipality has for 
sale. Thet is to say, that whilst a local authority is permitted, and 
even encouraged, to spend tens of thousands in generating plant and 
distributing mains, it is not permitted to spend tens or hundreds ia 
the purchase and installation of wiring. fittings end motors. You 
are told that this restriction is placed upon vou because if vou entered 
into the business of supplving fittings and installations, vou would be 
competing with private enterprise. and that vou have no right to use 
money borrowed on the security of the rates to finance a retail-trading 
depart ment.y The supporters of this theorv apparently ignore the 
fact that the existence of an electric-supply undertaking postulates 
the provision of means to enable the electricity to be consumed. In 
London, and in a few of the larger provincial towns, this necessity 
can be, and is, to a large extent provided by private enterprise, but 
many of vou who are associated with stations in smaller communities 
know only too well that the average wiring contractor has not the 
capital or the staff, and too frequently also has not the ability, to 
adequately supply the requirements of consumers. It is true that 
scme municipalities have been fortunate enough to obtain, by means 
of private acts, full powers to carry out wiring and installation work 
of all descriptions and to sell and fix electricity consuming devices. 
The Corporation of Wolverhampton has possessed these powers since 
1890, and after 14 years' experience of the practical operation of these 
powers I can unhesitatingly affirm that both the electricity depart- 
ment and the local wiring contractors are in a flourishing condition. 
If a municipality has only the restricted powers given under the 
Electric Lighting Clause Amendment Act—by which wiring work 
can only be carried out through a contractor—the result is of very 
little use to either party. I sincerely trust that this Association and 
the municipalities which it represents will continue to press for the 
general concession of those powers to all municipalities which are at 
present confined to a section only. 


I am entirely opposed to what I regard as the vicious practice of 
rate relief from the profits of electricity undertakings, and I sincerely 
trust that the members of this Association will do whatever lies in 
their power to discountenance these donations. This subject was 
exhaustively dealt with by one of your past-presidents about two 
years ago, end I can only express my heartfelt concurrence with his 
expressions of opinion. I would go further and say that whilst 
municipallv owned electricity undertakings should be self-supporting 
their surplus eamings should be allocated firstly to the accumulation 
of an adequate reserve fund. secondly to the provision of working 


capitel, and that any balance remaining should be devoted to the 


extension and improvement of the undertaking. It<has frequently 
been stated by one of the inspectors of the Local Government Board 
that to borrow capital for extensions with one hand whilst giving: 
surplus profits to the relief of rates with the other, is virtually equiva- 
lent to borrowing money for purposes of rate relief. 1 cannot help. 
agreeing with him on this point. 

Much has been done in recent years in the direction of lowering the 
average rate of charge per unit to all classes of consumers, but I 
firmly believe that much still remains to be done in this direction, 
and that if municipally owned electricity undertakings as a body 
were to go boldly for a drastic reduction in prices they would not 
only be more faithfully performing their duties to the community as 
a Whole, but they would also reap a rich reward in the shape of in- 
creased output and better financial results. As æ genera! principle 
I believe that practically every central station can afford to7sell. 
electricity at a profit at a lower price than that at which none but a 
specially circumstanced private generating plant can produce it, and’ 
it should be the aim of every undertaking to supply from its mains 
everv unit of electricity consumed within its area. There isa great. 
temptation to enlarge upon this question, but as I have already 
inflicted upon you one Paper on this subject I must not trouble vou 
further. nx 

Up to the present the history of electricity supply in this country. 
has been one of constant warfare against gas competition, both for 
lighting, heating and motive power, and it may now be safely affirmed 
that electricity has won for itself an assured and unassailable position 


as regards public and private lighting and for motive-power purposes, 


whilst it is making a strong attack upon the hitherto impregnable 


position of heating and cooking. Thetimeisnow rapidly approaching: 


when a large part of the present capital liabilities of electricity under- 
takings will be liquidated by the operation of the sinking fund, and 
when this day arrives it seems probable that such g general reduction 
in the selling price of electricity will be possible that its practically 
universal adoption for lighting and motive-power purposes will 
become inevitable Hitherto, the competition between electricty 
and gas has been beneficial both to the competitors and to their con- 
sumers, but I have thought that the time may arrive when it may be 
to the interests of both parties, and of the community generally, that 
instead of competition there should be co-operation. the suppliers 
of gas devoting their energies to the economical production of non- 
illuminating producer gas, which could be used by the suppliers of 
electricity for the production of electrical energy. If such en errenge- 
ment were possible it would assist in the husbanding of our coal 
resources and would bring a little nearer that flat rate of something 
less than 4d. per unit which at present seems rather a Utopian vision. 

The question of the management of electricity undertakings. 
especially as affecting the relations between the Electricity Committee 
and their responsible officials, is a rather delicate subject and is 
usually more suitable for discussion in camera than for an address of 
this description. The success or failure of any undertaking depends 
in no small measure upon the degree of confidence which the com- 
mittee reposes in their chief engineer and manager, and I would most 
respectfully urge that the chief engineer of every electricity under- 
taking should be given full control, not only of the technical, but also 
of the financial side of his department, subject of course to the stric- 
test audit by the accountants’ department and the public auditors. 
He should have complete control of the general staff of the depart- 
ment, and all matters of discipline and of the remuneration of em- 
plovés should be left to his discretion. He should also be provided 
with a competent and well-paid technical staff. I am afraid that 12 
too many cases (with some of which I am personally acquainted) the 
rates of pay of the technical assistants in some of our lerge under- 
takings are entirely inadequate to their duties and responsibilities. 
The best asset that any electricity undertaking can possess is à loyal 
and zealous staff, who have at heart the commercial and technical 
well-being of the concern, and in order to secure this it is necessaty 
that every member of the staff of every grade sha!l be made to feet 
that he is a trusted and responsible official, and that he is adequately 
remunerated for his services. 

In conclusion, I particularly wish to express my appreciation of 
the real benefit, which accrues from membership of the I.M. E.A. The 
actual work done by the Association through its Executive Counci 
is of the greatest importance to the electric supply industry 38 &- 
whole, but of even greater benefit than this is the good feeling which 
is promoted amongst the component members of the Association. 
It is a surprising. but nevertheless pleasing, fact that any member s 
practically call upon the experience and resources of the whole of the 
rest of the members in case of any difficulty which he may encountet 
and any assistance that he may ask for is given with the ut most Hee 
dom and willingness. I have been a member of the Association sinc 
shortly after its formation and have had the privilege of being . 
member of the Exe utive Council for the last seven or eight years- 
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and I much regret that the fact of my leaving municipal work in- 
volves my leaving elso the I M.E.A. I particularly desire to thank 
the members of the Executive Council and the officers of the Asso- 
ciation for their loyal co-operation and support during my brief term 
of office as president, and to express my sincere hope that I shall fre- 
quently have the opportunity of renewing the many friendships 


which I have formed amongst you. 


On the motion of the President a hearty vote of thanks was 
tendered to Mr. Shawfield for his address. 

A Paper on “ Prime Movers for Electric Power " was then 
read by Dr. S. Z. de Ferranti. | 


PRIME MOVERS FOR ELECTRIC POWER. 


BY DR. S. Z. DE FERRANTI. 
(Past President, 1.E.E.) 


' Notwithstanding the amount that has been written regarding the 
different system: cf driving electric generators, the subject still seems 
to be one of considerable interest. The position to-day is that the 
steam turbine is in possession of the field, and that gas and oil engines 
are looked upon as likely alternatives. Many people believe that 
it is only prejudice or the fear of doing something new that prevents 
engineers from using these two latter methods for generating their 
power. I do not, however, agree with this view, and believe that 
engineers are using the only means that are at present economically 
available for the work they have to do. ' 

Electricity is being produced on a larger scale every day, and it 
appears certain that to obtain the full benefits of electric working 
the current must be produced in large stations supplying extensive 
areas embracing all classes of demand. As we are dealing with 
prime movers for electric power, I will, therefore, consider the 
question from the point of view of the comparatively large generating 
station, The essential qualities of a power-producing plant are 
reliability and low cost as regards capital running and maintenance. 
The question before us may be considered in detail under the fol- 
lowing headings : Nature of fuel consumed, its availability and cost ; 
amount of fuel consumed per unit generated; stand-by losses ; 
labour involved in running; cost of upkeep of plant; capital cost 
of plant ; size of units, simplicity or complication ; and reliability 
and proved capacity for work required. As we are a coal-producing 
country it is evident that coal is our natural fuel. The very fact 
of oil being so sought after as fuel for certain purposes puts it out 
of the question for general power production. In the first place, 
the automobile on land must consume, and even now consumes, 
large quantities of light oil. For the Navy oil is so eminently suitable 
às fuel that the demand in this direction will always raise its price 
above that due to its heat value. Furthermore, if there is ever a 
surplus after supplying the Navy, there remains the vast, and ever- 
increasing demand by the Mercantile Marine, who will always be 
able to pay more for it than Jand consumers could do. It is, there- 
fore, clear that coa] must be our fuel where operations are carried 
on on & large scale, In the future, the oil consumers above men- 
tioned will even be partly supplied from the by-products of our coal, 
instead of our burning any appreciable amount of oil for making 
electricity. It is, therefore, vital that our power-producing plant 
should be coal burning. The plant must be made suitable for the 
fuel, and not fuel found to suit a particular form of machinery. 

We have next to consider the thermal efficiency of the plant for 
producing electricity. By this I mean the percentage of the heat 
in the fuel turned into current. A good steam turbine and boiler 
plant will to-day give back 15 per cent. of the energy of the fuel as 
electricity. As high an efficiency as 18} per cent. has actually been 
obtained in practice. It is probable, however, that this is by no 
means the limit of economy, and that developments in this class of 
machinery will result in an efficiency of 25 per cent. being obtained 
in the near future. 

The next coal-burning machine that we have to consider is the 
gas engine. With it we have to consider not only the efficiency of 
the machine itself, but also that of the gas-producing plant. When 
the system is considered from this point of view its efficiency is 
probably between 20 and 22 per cent. With this process there 
should, of course, be worked by-product recovery. Although it 
appears evident that in the future all coal must be gasified and its 
by-products recovered, it does not seem that present knowledge 
enables this to be done at sufficient. profit for it to be generally 
adopted. | 

In the oil engine we have a machine which represents the highest 
efficiency yet realised. Moreover, test figures and those obtained 
I| practice agree very closely. The efficiency as already defined 
may be taken at between 28 and 30 per cent. m 
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The question of stand-by losses may next be considered. In the 
oil engine there is practically no loss under this heading. In the 
gas engine there is the producer loss and in the turbine the boiler 
loss. These will vary very much with the nature of the load, and 
where the plant is well designed and run, and the load factor is 
good, they may be reduced to a small quantity. Both the oil 
engine and the gas engine are, however, badly handicapped in 
relation to the steam turbine by their incapacity for dealing with 
overloads, which the station must always be in a position to meet. 


With regard to the question of the labour involved in running 
and maintaining the plant, as matters stand to-day the turbine 
installation is undoubtedly the best, but it is hard to make a direct 
comparison, as the number of generating units with either gas or oil 
would be so great. It is, however, certain that the plant which is 
the simplest will always have the advantage, and where one is purely 
rotary and the other reciprocating there can be no question at all. 


In the matter of capital cost the turbine system is again much the 
best, the simplicity, large units and small space occupied contributing 
to this result. "The size of the units on the turbine system compared 
with those on the other systems is perhaps the greatest determining 
factor in the case. The turbine is to-day adequate in fulfilling the 
demand, whereas the other two systems are not. Moreover, com- 
bined with its boilers and auxiliary plant, it is à simple means of 
generating power. 

Reliability of operation is, of course, vital, and here again the 
turbine system scores on account of its great simplicity, and because 
in working its parts are not subjected to either high or uncertain 


stresses. 
In practice the turbine system has proved its capacity to meet 
the demand that is made on power-producing plant. All this goes 
to show that the course now followed by engineers in the selection. 
of their plant is the right one, and that they really have no option: 
in the matter. Looking at the question in the light of possible 
developments of the future, I cannot help thinking that as long as 
engines are used the rotary principle will be followed. For the 
moment the steam turbine system will be perfected so as to improve 
its efficiency and fuel consumption ; later on, when the turbine can. 
be made of the internal combustion type, better economies still will 


be obtained. 


DISCUSSION. 


Ald. A. SINCLAIR (Swansea)said he agreed with the conclusions of Dr. 
Ferranti's Paper, though they only related to very large units and to 
large stations. Until the &uthor's electrical millennium arrived there 
would be stations where reciprocating engines would be in use. The 
speaker then gave particulars of- two reciprocating engines put down at 
Swansea in 1888, and another of the uniflow type put in later, all of 
which conformed with the maker's guarantee, and, despite the jumpy 
character of the load, were giving satisfaction, The load varied from 
150 kw. to 800 kw. 

. Mr. G. D. Seaton (Richardsons, Westgarth) commenced his remarks: 
by relating & story about Dr. Ferranti who, be said, when asked to pro- 
pose the toast of the City of Manchester and the Royal and Ancient 
Borough of Salford at the dinner of the Manchester Section of the Institu- 
tion of Electrical Engineers some years ago, instead of saying anything 
nice about them, let fly a terrific speech on the iniquities of municipal 
trading. The great charge Dr. Ferranti made against the municipaf 
engineers was that they accepted the lowest tender, thus hindering pro- 
gress. The author might have put a ninth point before them. It was 
before them now. Why did they accept the lowest tender ? As things 
were at present it was almost impossible to avoid it, How were the 
station engineers to get to know what they who were daily engaged in 
the turbine business knew about their plant. A man who advertised, 

say, for a 2,000 kw. turbo-alternator got about 10 offers, and there were 
probably two or three alternatives to each. About the only way the 
machines varied was in price, but probably the lowest steam consump- 


tion was associated with the lowest price, and the engineer naturally 


wondered why he should not accept that tender. If he made inquiries he 
got the usual stereotyped replies, and he would expect to get a treasure 
until he found otherwise. But it was in the matter of tests that the 
station engineer’s behaviour was reprehensible. The usual test was the 
most Gilbertian thing imaginable. The makers were allowed to test 
their own machines, A German engineer once expressed to him the view 
that this was a good arrangement, for, as he remarked, ‘‘You can make 
the figures vat you vant." The supply engineers supervised the tests, 
but no one man knew all about diddling. If they wanted to hasten the 
millennium they should have independently conducted tests and publish 
the results. If such tests were made and published it would be arr 


encouragement to makers to get more than the 184 per cent. out of the 
coa] to which Dr, Ferranti had drawn attention. 


Mr. H. S. RvssELL (Mirrlees, Bickerton & Day) said he could not 
agree that the claims of the oil engine, especially the Diesel engine, could 
be dismissed as lightly as Dr. Ferranti had done. He (the author) had 
assumed that if electrical energy was required on a considerable scale 


over a fairly large area it must be best to place all the generating plant 


- 
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ih ond huge station ahd distribute thence over. the area, : This meant 


F.H.T. transmission «end :& large: number of sub-stations, with. motor 


‘generatots or rotary: transformers, as well as the employment of men in, 
cach sub-station. « His contention was that it was more economical to. 


put down Diesel engine generators in the sub-stations and dispense with 


the R.H.T. transmission and incidentally with the generating station. . 
Jn the sub.stations they would not require appreciably more labour than: 


under Dr. Ferranti’s scheme. The losses in transmission and trans. 
formation would also be saved. ‘It was no use trving to save 10 per cent. 
in generating costs if 15 to 20 per cent. were lost in transmission. Dr. 
Ferranti said this was a coal. producing country, and that coal was our 
natural fuel. but conditions might arise to make it advantageous to ex- 
port our coa] and import an alternative fuel such as oil. Even if it were 
admitted that coal was the best thing to use it did not follow that its 
best use was steam raising. Dr. Diesel said last vear before the Institu- 
tion of Mechanical Engineers, that tar and tar oils werclthree to five times 
hetter utilised in the Diesel engine than coal in the steam engine, and a 
mor? economical use of coa] was obtained by turning it into coke and tar 
and by distilling the by-products from part of the tar, instead of burning 
the coal under boilers. In the use of Diese] engines there were no stand- 
by losses, and the engine was ready to start up at a moment's notice. It 
was self-contained and not Hable to unexpected stoppages which occurred 
owing to the failure of steam piping or auxiliary plant. The advocates 
of steam reckoned their coal consumption in terms of the coal burned in 
the boiler and not of the coal bought. Where coal was stored a con- 
siderable time there was a great deal of wastage and deterioration in 
quality, and the difference between the coal bought and that burned 
might be anything from IO to 25 per cent. The Diesel engine makers’ 
guarantee could be obtained in actual working, and that could not be said 
of the steam engines, Dr. l'erranti mentioned the use of oil fuel in the 
‘Navy, and appealed to the electrical supply enzineers to burn coal so that 
the Navy might have enough oil, but it was the residue from distillation 
for petrol that was used as fuel in Diesel engines-—the greater the demand 
for petrol the larger would be the supplies of Diesel engine oil. The 
present tendency was to increase the use of Diesel engines in the Navy, 
and 75 per cent. of the oil could be saved by hurning the oil in the engines 
instead of in the boilers, the present practice in the Navy. The high 
price of oil was due to want of transport facilities, but tank steamers were 
being built which would cause the price to go down, and there was no 
fear of a shortage, His firm were full up with orders for Diesel engines 
for a long time to come, and fuel would be cheap again by the time they 
could fulfil orders placed now.. | 

. Mr. R. A. Cnartock (Birmingham) said the criticisms of the Paper 
‘which had been laid before the- meeting could hardly be justified by his 
own experience, Hehad recently gone into the figures for steam and gas 
plant. Taking sinking fund. fuel consumption and all works costs into 
account, he found that for à producer-gas station with a 27 per cent. 
Joad factor (the average they anticipated) the cost per unit was 12 per 
cent. higher than that for steam-turbine plant, and the working cost 
of & gas-driven station using town's gas at fid. per 1,000 cubic ft. 
was 41 per cent. higher than that of steam turbines. He did not see how 


4n a supply undertaking which had todca} with an average load factor of 
29) to 25 per cent. they could hope to get more than a load factor of 27 


per cent. on a8 large portion of the generating plant, because such a station 
would represent eventually something like 70 per cent. of the generating 
plant of the undertaking. On those figures the working costs came out 
better for steam than for gas. The size of the units he considered were 
for the steam plant 5,000 kw. sets, and for the gas plant 4,000 kw. sets. 


‘He also considered smaller sets, of 1,000 kw., and the figures for gas plant 
then worked out slightly higher than for the 4,000 kw. sets, chiefly due to 
the extra cost of labourinrunningthem. Mr. Russell recommended using - 


Diesel engines in sub-stations and so doing away with the generating 
station, but for an undertaking requiring 100,000 kw. (and it was only in 


‘such large towns that the sub-station method of distribution could be 


used) it would be necessary to have something like 200 Diesel oil engines 
running in the sub.stations, and the cost of handling these appalled him. 
]t was said that 20 to 25 per cent. more coal would have to be bought than 
was burned. That was owing to deterioration in a large stock, but with 
a number of small stations of a greater equivalent size the same quan- 
tity of stock would have to be carried in smaller parcels and the deteriora- 
tion would be greater. Dr. Ferranti called attention to the incapacity of 
gas and oil engines for dealing with overloads. ‘This was an important 
point when one had to employ the plant to deal with sudden emergen- 
cies. If gas engines were used and could not respond to this demand a 
total shut down must be anticipated. | 

Mr. R. W. WEEKES (London) drew attention to the fact that in such 
works as sugar refineries ‘and soap factories, where steam was used as part 
of the process, great economies in power generation could be obtained by 
first passing the steam through turbines, even though the steam con- 
sumption per horse-power was extremely high. | 

Mr. HARoLD Gray (Accrington) said many of the previous speakers 
had come to the conclusion that the steam turbine was the prime mover of 
to-day and would continue to be so until the gas turbine arrived. Prac- 
tically all those present had had experience of steam turbines, but few 
had experience of gas plant. He thought there was only one public 
scheme of that character at present working, and that was Accrington 
Corporation’s. It had been running about eight months, and though 
it was not justifiable to give statements as to costs on anything less than 
12 months’ running, some general information might be of interest. The 
plant. consisted of two units, each of 1,000 H.P. with : by-product, úe., 


ammonia recovery plant, tar recovery plant, exhaust pumps, and so on, 


Tic object of the scheme was only to deal with the 24-hour lodd, the 
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engines being used so as to obtain as near 100 per cent. load factor on them 
over the week as possible. Since they were started last winter one 
or other of these two units had been run steadily 164 hour a week at as 
near full load as possible, and the load factor on the unit running for'the 
week was 82 percent. It had not done anything near 100 per cent., due 
to the unfortunate fact that thev had Sundavs with very little load. ' The 
27 per cent. load factor mentioned by Mr. Chattock was one. which would 
not justify the use of gas plant, with its higher capital value With 
the plant he had described they were turning out on one set an average of 
86,000 units a week; and they had never been. held up. Fuel per unit 
generated for the last three months was 1-56 lb. (= 0-125d.). The by- 
product plant, which had only been working a month or two in a satis- 
factory manner, credited them with 0-07d. per unit—that was more than 
half the total fuel cost. These results were obtained on local fuel— 
Lancashire steam slack. They could raise their by-product consider- 
ably by going further for fuel. He took it Dr. Ferranti's costs were 
for full-load conditions with no stand-by, lf stand-byes were to be 
included with gas plant, the cost of keeping a 1,250 H.P. producer ready 
for work within a quarter of an hour for one week would be slightly over 
half a ton of coal, whieh he thought compared favourably with steam 
plant. As to overload, the steam plant had an advantage over oil on 
gas engines installed by themselves, but if the gas or oil engine were in- 
stalled in connection with a steam plant either through motor-generators 
or running on the same ‘bus bars then the steam plant would handle the 
overload automatically, This was equivalent to putting a steam cylin- 
der on to a gas engine. Also the gas engine could be run up within 20 
seconds and synchronised within a minute and the output could be in- 
creased in that wav. 

Mr. E. E. Hoapiry (Maidstone) said he had had a somewhat similar 
problem to Mr. Chattock’s, but on smaller lines. He wished to put in a 
70 kw. unit, and asked makers of steam and oil plant to give guarantees 
of consumption. He found that taking into account fuel, labour, 
lubrication of prime movers, repairs and capital charges the steam set 
was cheaper. and he had. therefore, decided to put in steam. although he 
went into the matter rather with a prejudice in favour of the oil engine. 


Mr. €. H. WonpDiNGHAM (Electrical Engineer-in-Chicf to the. Admir- 
alty) said Dr. Ferranti's Paper only dealt with generation on a large scale. 
Most of those present were. familar with Dante's Inferno, and thev were 
all familiar with Ferranti’s Paradiso, and to all of {them one or other of 
these waa in the future. He wanted to remind them that they were 


living in the present, and that the future when only large generators 


would be in existence was & good way off. Some months ago he sug- 
gested that good might come to the electrical industry by generating 
electrical energy by gas engines in those places where the demand was 
small, As a result he had been thrashed by both sides, buf he was still 
of the same opinion, and he thought that would be a practical solution of 
the matter for some time to come. 


Mr. H. Rrcuarpson (Dundee) said he had had to consider the relative 
claims of steam turbines and oil engines. The round figures were: For 
one 5,000 kw. turbine, with boilers, coal bunkers, &c., £30.000. To do 
the same work with Diesel engines required four sets, and the total esti- 
mated cost (not entirely including everything, and certainly not in- 
cluding any allowance for the greater space occupied) was £58,000. 
About two vears ago, when coal was at a normal price, he had occasion to 


‘compare coal costs at his station with costs of 2,500 kw. sets installed with 


Diesel engines at that time. He found the cost to be for the Diesel 
engines about 0: 15d. per unit generated. They were doing at that time 
just over 0*1d. per unit generated at the main station. He thought it. 
therefore, wiser to depend upon coal, the price of which was steadier than 


oil. . Referring to Mr. Russell’s statement, he knew of no case where 


transmission losses were 15 to 20 per cent., except perhaps for an hour 
during a foggy afternoon. In à modern system 2 to 3 per cent. was more 
like the figure. ‘Sunday was not, as Mr. Grey had said, an unfortunate 
occurrence, and those running internal-com bustion engines knew it was 8 
thing to be thankful for. ‘ Water power " was a very effective catch- 
word, but he had made inquiries in Europe, Canada and other parts of 
America, and found that with the cost of the civil engineering work, the cost 
of transmission over great distances, and the annual cost of interest and 
sinking fund, it was hopeless in competition with steam in many cases. 
In Switzerland they were selling power to engineering works at 50 to 60 
per cent. more than it could be sold at by the more enterprising towns in 
this country. If one had to pay double or treble the capital cost to get 
superior economy in generation it did not follow that the result would be 
economical. 


Mr. W. A. CHAMEN (South Wales Electrical Power Distribution Co.) 
said he had tried to get encouragement from oil and gas, and he had always 
failed. The difficulty of getting safe gas generating plant in large units 
seemed to be insuperable. All the makers could offer them was a Jot of 
small sets or big sets built up of alot of small cylinders, A year or two 
ago he thought they might get some assistance from oil fuel to use 
under boilers in case the coal should be cut off, but although the oil was 
on the other side of the Bristol Channel he could not get it. The railway 
company would not take it through the Severn Tunnel. ` Oil had dis- 
&ppointed him terribly, and the price was not the least disappointing 
item.. He thought Mr. Russell imagined that al] their sub-stations bad 
attendants, That was not so. They did not have regular attendants 
except at a few central distributing points. He thought, therefore, 
speaking from the electric power companies’ point of view, he must 
endorse the views put before them by Dr. Ferranti. 


(Continued on p. 451.) — 5 0! 
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F THE. TRAMWAYS.AND LIGHT RAILWAYS ^ 
ASSOCIATION, 77 0 0s; 7 


j . ` Howa 


Thursday, June 12th. 
. . Delegates of the Tramways and Light Railways Association 


arriving yesterday at Blackpool to attend the fifth Congress of 


the Tramways and Light Railways Association which begins 
. here to-day received a special welcome from the weather. The 
. night was both windy and rainy, and the far-famed parade 

and sands, which at times teem with all the best that Lancashire 


before us is how profitably to cater for the few.. The two main ob- 
jects that we have always before us are the possibilities of decreasing 
our costs and increasing our receipts. Running costs have now 
become practically standardised. and it is only by the most. rigid 
economy that one manager can show a few points of decimals?below 
another. For the purpose of this Paper I will divide these costs under 
the five following heads: (1) Electrical energy. (2) wages, (3) main- 


tenance of cars, (4) maintenance of track, and (5) maintenance of 
And attached is a table taken from 


electrical equipment of lines. 
12 typical undertakings showing t 


the total running costs, | 
. From this table it will be seen that the highest of the mainten- 


ance charges is the maintenance of cars, and, in my opinion, an enor- 
mous amount of money is wasted in this direction which is entirely 
unnecessary. I refer more especially to the upkeep of ‘car bodies. 
They are gorgeously painted in the most expensive style, covered 
with transfers both inside and out, lined where possible with gold. 
and decorated inside with the finest figured wood. In addition, there 
is à quantity of unnecessary brass hand railing (which is a consider- 
Blain. F. Bland, A. A. Blackburn, J. Cameron, J. H. Clothier, uu ds es keep ed oe cena s dard iid 

Wie E E initial cost of these luxuries is little considered at the time of the con- 
W. Clough, E. E. Daglish, E. H. Edwardes, H. England (vice- ' struction of the tramways system, but the yearly burden of main- 
chairman), C. Furness, T. B. Goodyer, J. B. Hamilton, G. | tenance is far more serious, especially to those of us who'attempt to 
Hooghwinkel, J. S. Huddleston, H. H. Lancaster, T. Loftos, : keep up this high standard of beauty. It might be necessary in our 
W. L. Madgen, J. H. Rodgers, H. M. Savers, H. Scholey, S. ; large cities, but utility is the main thing we have to consider in an 
Sellon, C. W. Shepherd, C. J. Spencer, W. A. Stevens, C. G. ! inter-urban system, and an absolutely plain car, built as much as 
Tegetmeier, J. P. Tierney and A. de Turckheim (secretary). | possible of iron, and painted plainly, is all that is requisite. The 
There are also numerous ladies, so that total attendance amounts saving in the initial cost for an efficient car would not be much, but 
to nearly 300. This number so far constitutes a record, but | În the upkeep would be considerable. The cost of maintenance of 


this is explained by the fact that “ Blackpool is such a draw." | €T bodies is somewhere in the neighbourhood of 30 per cent, of the 
At the commencement of the proceedings a hearty welcome whole car and equipment, and therefore any reduction in this direc- 


tion is well h idering. 
was extended to the delegates bv the Mayor of Blackpool, | ^ wi VOID CODSIGOTIng 


: With regard to the maintenance of track I should like to refer to a 
Mr. R. B. Barningham (vice-chairman Blackpool and Fleet- | very interesting Paper on “ Permanent Way," read by Mr. Hoogh- 
wood Tramroad Co.). and Mr. C. E. Riding (secretary, Black- | winkel at the Edinburgh Congress. He suggested that by lightening 
pool, St. Annes and Lytham Tramways), on behalf of the 


the cars it would be possible to reduce the cost of track construction. 
"Corporation and the three tramways systems which serve the | I do not think this is the remedy. The wear of track and paving. 
town' and district. 


especially on.inter-urban lines, is largelv due to the ever-increasing 

Mr. H. ENGLAND (vice-chairman of the Tramwavs and Light d traffic, Meus ae advantage of E ee tram roads. 
Railways Association), who was acting as chairman in the tem- aan nay eae Ap e uE . She 4 ate ped in nr a 
porary absence of the Hon. A. Stanley, M.P.), returned thanks, | ;, Eh a fth s E RR ud ds pia "n es md 
and the delegates then proceeded to a consideration of Mr. Ass Mr Eri oit bcc HMM dui itd 
E. H. Edwardes's Paper, an abstract of which we print below. 


it saves time and a possible smash if the cars actually wait in the 
turn-outs for the motor lorries, giving the lorry the benefit of our 
POSSIBILITIES OF INCREASING PROFITS ON INTER- 
t 
: URBAN TRAMWAYS.* 


road. The number of these vehicles which travel our roads at 
present is considerable and is increasing every year. It therefore 
BY E. H. EDWARDES. 
(General Manager, Lancashire United Tramways.) 


has to offer, presented the appearance of a desert island. This 
, morning, however, the weather was fine and sunnv, and there 
was for that reason an evident reluctance on the part of 
‘ members to assemble in the ball room of the Imperial Hotel at 

10:30 a.m. to, receive the official welcome of the Mayor of 


he proportion these costs bear to 


Among those present at the Congress are: Lord Headlev, 


Ald. J. Brodie, Ald. O. Collinge, Ald. W. Ivey, Messrs. C. I. 
Baker, E. 5. Barralet, E. P. Barfield, H. H. Berrv, H. E. 


appears to me that rather than cheapen our track construction it will 
be necessary to spend even more money on it than we do at present ; 
and we can only hope that legislation will enforce the owners of 
motor vehicles to contribute towards the maintenance of our roads, 
or we must drive them off by healthy competition. On the subject 
of maintenance of track it might be of interest to mention here that 
one of my companies has recently entered into an agreement with a 
neighbouring district council, whereby the latter undertake to main- 
tain the whole of the paving of the track for the entire period of the 
lease of 35 years for a yearly amount based on half the estimated cost 
of this maintenance, on the understanding that the company carries 
out certain extensions through their district within 12 months. This 
is à notable departure from the practice of local authorities in their 
dealings with tramway companies in the past, and is, I trust, an indi- 
cation to become general, that those who have supplied facilities for 
transit that have become a public necessity should not be unfairlv 
handicapped in their enterprise. The council J refer to will now have 
a tramway, which they are most anxious to get, and they will start 
with & granite peved road on 6 in. of concrete against, an inferior 
paved grit road on ashes. | 

There is very little to be said about the electrical equipment of the 
lines, as this department is the cheapest, and, therefore, the most 
satisfactory ; but even in overhead construction there is room for 
extravagance. For instance, span work where bracket construction 
would do; poles with ornamental bases and collars, which are both 
detrimental to the poles ; massive finials, which are often a source of 
danger; elaborate scroll work on the bracket arms, which is expen- 
sive, but not good enough to be artistic—I hope I shall not offend some 
of my manufacturing friends. Such items, although apparently of 
small impertence, all go to increase the maintenance account ; and I 


. Summary.—Dealing with the two main questions of how tramway coste 
can be reduced and receipts increased, the author pleads for simplicity in 
Construction and suggests the inauguration of a goods carrying scheme, 
especially in industrial districts such as are to be found in Lancashire. 


I have headed my Paper “ Inter-urban Tramways,” and in doing 
so I mean more especially systems that traverse long stretches of our 
country roads, passing through small manufacturing towns and 
villages, and connecting up with large municipal undertakings. 
Systems of this character have a wide sphere of usefulness, and it is 
difficult to imagine how a district so served could dispense with them, 
though in many cases they have proved a bad investment. Many 
miles of such tramways were constructed some 10 or 15 years ago 
‘With an optimism as to dividends which is now pathetic; but the 
transit facilities created have become a necessity in the districts 
through which they run. Tramways are in such districts the only 
form of transit, and new schemes and extensions can only be sought 
in this direction, as our large cities are now mostly equipped. I am 
inclined to think that one of the mistakes of management of inter- 
urban systems is an endeavour to vie with wealthy municipal under- 
takings, The different conditions are obvious. Mr. McElroy, in a 
recent report on the Manchester system, is chiefly concerned as to 
how to cater for his excess of passengers, whereas the problem 


* Slightly abbreviated, 
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know of one system where they actually spend annually 15s, per pole 
in picking out the omamental fittings with gold. 

One of the most difficult problems that an inter-urban manager 
bas to consider, and which more or less affects my preceding remarks. 
especially wages, is the consideration of the most efficient cer service. 
Much has already been written on the subject, and it has been said that 
anything less than a 15 minutes’ service is unprofitable. This may 
be true as a general thesis, but what some of us have to consider 
seriously is whether we lose less with a 20 or even 30 minute service 
than we do with the former. My opinion is that a 10 or 20 minute 
service is often infinitely better than a 7] or 15 minute service, for 
the simple reason that the former is an easier multiple of time. I 
have known instances where both 7j and 15 minute services were 
changed, respectively, to 10 and 20 minute services, and not only 
was there à considerable saving effected in wages and maintenance, 
but there was also a considerable increase in receipts. 

I venture in the second part of my Paper to make some suggestions 
as to the possibilities of increasing receipts. Taking for granted that 
the most profitable fares available have been fixed, and the conditions 
of the line and services meet all the local requirements, the one 
method of increasing receipts is to extend the scope of the system's 
usefulness; for instance, by catering for the carriage of goods. 
Numerous capable Papers have been written about this subject, and 
it has also been discussed at some considerable length at our various 
meetings for the past 15 years; but to the best of my knowledge it 
has never been given a practical trial, and no regular service of goods 
haulage has ever been established in connection with any of our 
tramway systems. It appears to me, however. that this is a most 


PLAN OF INTERCONNECTED ELEC- 
TRIC ‘1 RAMWAY SYSTEMS OF SOUTE 
LANCASHIRF, 


SCALE OF MILES 
O 12365 67 89 P 


opportune moment—at this Lancashire Congress—‘o bring the sub- 
ject up once more before our members, in the hope that a useful dis- 
cussion will follow, for there is little doubt thet if the carriage of 
goods on tranrway systems is possible anywhere it is possible in 
Lancashire. Ihave already spoken of the steadily increasing carriage 
of goods that has taken place yearly by motor lorries, and the detri- 
mental effect such traffic is having on our track. I have taken the 
opportunity of obtaining particulars of the motor traffic between 
Bolton and Manchester, and find that on one road alone there passed 
in one day 150 motor lorries, 50 per cent. of which had trailers, and 
I believe that this time next year the number will be doubled. Facta 
such as these force themselves upon our notice, and I feel the con- 
sideration of a proposition that we should carry the goods ourselves 
well worth while. If by the use of our own trucks on our lines we 
could even pay working costa and interest on capital, the longer life 
of our permanent way would be a considerable recompense. From 
reliable figures I find that the carriage of goods by motor lorry— 
more especially cotton and cloth—costs about 44d. per ton per mile, 
and I gather that many of the motor-carrying companies are not in a 
very strong financial position ; and it appears to me that if the price 
of petrol continues to increase at the same rate as it has done for the 
last 12 months, this figure will also have to be increased. Surely a 
carefully and efficiently organised system of electric wagons with two 


or three trailers carrying about 8 tons each would enable us to im- i 


prove on this figure, and at the same time make considerable profit. 
The greater proportion of this haulage would have to tako place 


Table I.—Comparison of Running Costs of 12 Typical Undertakings. 


Cost of | m ae Main. ud 
— cu t parua nig of cars geri of 

to cars. | ¢ i- lincluding track, | electrical 

| cleaning * | equipment 
Local authorities. | p.c. , p.c p.c. p.c. p.c. 
Nol 24er 32-1 | 36-6 92-7 5-7 2.8 
M tS 28-8 41:6 20-8 5:8 2-8 
MEE. cH 39-9 | 34-6 10:1 7-0 2-2 
sdb So aaa: 30-3 | 43-2 13:1 4:7 2-7 
"X kem 34-6 | 37.5 17-9 8-3 15 
"ou rerom 31:9 42-7 19-4 3-7 2-1 
"E aes 34-9 | 41-1 16-8 3:8 3:4 
39 8 TTC 36-7 | 39-5 16-8 4-2 2°5 
s 9.5] 300 37:5 17-7 9:2 5-5 
duri 31-6 | 38:7 20:1 6-9 2-7 

Private companies 

NOS LI casia 21-1 44:9 19-7 11-2 30 
)* 12 Viele aac 21:4 | 43-1 18-2 12-9 4-4 
Average ......... 316 ` 40-1 | 18-2 6-9 2.9 
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during the night, whereby our electrical installation would be working 
throughout the whole of the 24 hours, and the load factor at our cen- 
tral stations considerably improved, which is an item alone to be con- 
sidered. Atteched to this Paper is a diagram showing the tramway 
systems which connect up one another round Manchester and Liver- 


TO LEEDS & BRAOFORD 


pool. The towns shown on this diagram are those which are actually 
at the present moment connected by tramways, but by connecting’ 
up lengths,'such as between the two systems of Rochdale and Halifax, 
or Bolton and Blackburn, a very large increased area could be in- 
cluded, and there is no doubt that an extension of this nature would 
be made if the carriage of goods came into force. Ido not proposeto 
go into the figures with reference to the millions of tons of g 
which are carried from the Liverpool and Manchester docks through 
this area, but it is obvious to all who examine the diagram the extras 
ordinary possibilities presented by the adoption of these lines for the 
carriage of goods. ; 
There are, of course, other important points to be considered m 
favour of this method of carrying goods, besides the question of con. 
petition with motor lorries. At present, in many of the mange 
ing districts of Liverpool, it takes from a week to 10 days before t 
mills and factories can obtain goods from the docks, for the simple 
reason that owing to the enormous congestion of traffic the railway 
companies are unable to cope with the ever-increasing demand, and: 
we have complaints from shippers of the inability to get their 
steamers unloaded, and complaints from manufacturers of t^ 
inability to get goods. Therefore, I feel sure that any proposition 
put forward would be well received by both shippers and mann 
turers. The advantages of this course would be obvious if the 8 d 
could be unloaded direct from the steamers on to electrically " 
| Wagons, and taken direct to the mills or warehouses, but I do no 
know how far this would be practicable. I hzve gone into the ques" 
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tion very carefully with a great number of manufacturers, and have 
found that.the smell mount of tonnage handled in a mill or factory 
during 12 months would not pay the interest and sinking fund in con- 
nection with the erection of a siding for cerriege of goods into every 
mill, but I see no reason why central goods yards should not be estab- 
lished in the manufacturing areas, and the goods transhipped on to 
motor or horse lorries and delivered by them to the various mills. By 
the adoption of box trucks and proper lifting tackle this could be 
easily accomplished at à very low cost, and the goods which have 
been brought during the night could be distributed during the day. 
If such a scheme could be adopted I am of the opinion that a fair 
return would be obtained on the capital outlay, the tramways would 
be in operation for the entire 24 hours, and motor traffic would be 


largely discontinued over the tramway tracks. 


DISCUSSION. 

Mr. E. A. Paris (Yorkshire Woollen District Electric Tramways), in 
opening the discussion on Mr. Edwardes’ Paper, remarked that though 
running costs were standardised in the same undertaking, if a comparison 
was made between different undertakings, discrepancies appeared. Again, 
electrical energy could be generated from 13d. to ld. cheaper by an 
undertaking’s own station, than by purchase, and this difference alone 
meant a saving of from £6,000 to £4,000 per 1,000,000 car-miles run. 
The present tendency for wages to rise must be counteracted by finding 
other ways of increasing the revenue. Parcels and goods traffic seemed to 
be solutions. Track repairs were now a serious item and were made 
more serious from the fact that tramways paid for the track as they had 
done in the horse days, and other road users destroyed it. These old- 
fashioned liabilities made for horse traction ought not to appear in 
modern Acts. In Mr. Edwardes’ Paper a district was taken where all the 
gauges were the same, and a very good case could then be made out for 
through running. On the other hand, in the West Riding the diversity of 
gauges made goods carriage almost impossible. Finally, the speaker 
gave some details of the parcels carrying system from Leeds to Bradford. 

Ald. F. SurTH (Liverpool) suggested the use of box trucks to overcome 
the transhipping difficulties mentioned by the last speaker. The tram- 
ways could be made to '' butt up," even if the gauges were ditferent, and 
30 avoid to some extent the drawbacks of transhipment. He welcomed 
the idea of goods traffic, though they must realise that there were 
difficulties, especially in the case of a city like Liverpool. The subject 
was worth the consideration of experts, especially in connection with the 
district referred to by Mr. Edwardes. 

Mr. W. CLoucH (Bury) asked Mr. Edwardes to explain the percentages 
of expenditure in the Paper. If they were correct the companies showed 
badly on expenditure for track and overhead equipment, especially the 
former. The limit had been reached in car body maintenance, but 
figured wood was more economical than the methods recommended by 
Mr. Edwardes owing to its small upkeep. (lean bright cars were the 
best. Hedid not agree with Mr. Edwardes’ remarks on the service. The 
cause of increase in receipts was not alone to be sought for in a reduced 
service. He insisted strongly on the difficulties connected with the 
carriage and unloading goods, owing to track and overhead work. 
Besides no tramway rolling stock would stand shunting. Railways 
could not reasonably be expected to give facilities for this purpose. when 
tramways would be competing with them. Tramways might work with 
railways. This was being done at Bury. At present the railway rates 
favoured tramway carriage if a joint board were formed. Tramway 
carriage was also cheaper than motors with the present high price of 
petrol, even though the latter could deliver from door to door. 

Mr. J. W. DvapArE (Oldham) thought a central board as suggested bv 
Mr. Clough, was feasible, and that difficulties he had mentioned could be 
overcome. 

Mr. C. D. SraNLEY (New St. Helen’s and District Tramway Co.) 
agreed with Mr. Edwardes regarding decoration of cars. In Lancashire 
à good and convenient service was the principal attraction. The service 
was, however, not altogether determined by the number of cars required 
for, owing to passing places, 20 minutes head way might be more popular 
than 15 minutes. Railways and tramways ought to be able to 
co-operate. A goods service was bound to come, especially at the present 
time when shippers had difficulty in getting goods away from the docks, 
Shunting did not seem to be necessary, and he did not think Mr. 
Edwardes intended its use. 

Mr. C. W. SHEPHERD (Edinburgh and District Tramways Co.) said a 
parcels service had been a great success in Edinburgh, where it earned 
30 per cent. profit and did not interfere with passengers. lf an 
infrequent service was more successful than a frequent one it must be 
due to arrangement of passing places. 

Mr. E. H. Epwarpes, in reply, agreed with Mr. París about gauge 
difficulties, and referred to the encouragement which his scheme ha 
received that morning from the authorities at Liverpool, Burv and 
Oldham. He could not expect Mr. Clough to agree with him about cars, 
but he thought cleanliness had been mixed up with beauty. It was the 
varnish that simplified cleaning, and this could be used without expensive 
wood and gold paint. He thought the cost of energy was lower in ihe 
case of companies, because with municipalities one department usvally 
bought from another at a high price. The extra cost in the case of track 
was probably explained by the fact that road authorities were more 


. 
* 


exacting in the case of companies, 


Mr. F. Bland's Paper on “ Tramway Track," an abstract of 
Which we give below, was then read and discussed as follows : 


TRAMWAY TRACK, 1883 to 1918.* 
BY F. BLAND. 


Summary.—The author gives an historical account of the methods of 
track construction employed on tramways, dealing with poiats and. 
crossings, rail joints and junctions, 


Horse tramways have existed for over 50 vears. The honourof the: 
first street tramway has been claimed by Birkenhead in 1860; but 
Belvoir Castle claims the first tramway, some portion of which could 
be seen some years ago. This line was constructed nearly 100 years 
ago for conveying materials when the castle was rebuilt after a great 
fire. A still older tramway is claimed by a local colliery company 
near Sheffield, where iron plates were laid 200 to 300 vears ago to 
enable the trucks of those days to be dragged out of the pit, and so we 
advanced to the present system of grooved rails and pelatial cars. 
Liverpool was the first to obtain powers in 1868, and opened in 1869, 
then London, Glasgow, Dublin, and then came the Tramways Act of 
1870 of blessed and unb!essed memory. In 1879 cn Act for mecha- 
nical power on tramways, which authorised steam to be used, was 
passed, and was the commencement of the “steel point " era. Of 
course cable tramways had been laid in a few places before this, but 
they were rare, the first in this country being opened in 1884 at High-- 
gate, the points and crossings for which were afterwards replaced 
with steel. 

Then came the day of the automatic point. The dummy point 
was found unsatisfactory, and the Board of Trade stipulated that an 
automatic point should be used upon all single lines of tramways 
where mechanical traction was to be used. After various experi- 
ments the “ Marshall " potent point was produced. 

In 1883 the first electric tramways at Brighton, by Magnus Volk,. 
and the Giant's Causeway line were laid. Then the first serious 
track was laid at Blackpool in 1884-5. There are portions of this old 
track still to be seen in side streets, and a section ought to be pre- 
served for posterity to see the difference in conduit work in 20 years. . 
Then came the overhead trolley, which opened out a new era for 
manufacturers of electrical plant, and doubled the demand for stedl 
points and crossings. On January 8, 1892, the first trolley line was 
opened in Leeds. Leeds adopted the Marshall point, and their . 
example was followed generally throughout the country. In 1896. 
came the Light Railway Act, and this again caused an increased 
demend for track work, 1898 to 1903 being yeers of great activity. 

America appears to have first used rails and flanged wheels in the 
streets, and when electric tramways were first introduced here it was 
thought that the best thing was to adopt American cars, American 
wheels, and American track. Now English cars are used, American 
wheels are practically &bandoned, and English manufacturers can 
hold their own against American track material. Using American 
wheels of chilled iron was a retrograde movement (which has been: 
proved by the genera] adoption of steel-tyred wheels), because under 
steam traction all the engine wheels had steel tyres, and if chilled 
wheels were unsuitable for steam they were doubly so for electric 
cars, but America used chilled wheels, consequently we had to do the 
same. The writer was always opposed to these, and supplied the: 
first steel tyred wheels that were used—viz., in 1894, to the South 
Staffordshire Tramways Co. Steel tyred wheels were supplied 
to Bristol in 1898, Halifax and Bradford in 1899, and in 1900 the 
question was discussed with Sheffield, because of the numerous: 
fractures of chilled wheels in entering the points, which was one of 
the reasons for tyred wheels being adopted. 

Systems of Track and Rails.—(1) The earlier systems before 1870 
were usually the “ Box " rail, laid upon longitudine] sleepers, or on 
cast-iron chairs, and this was carried forwerd up to 1890 upon many 
lines. The Sheffield track was entirely upon this principle, as we: 
laid the first loop ends with girder r.ils in 1896, and this was an 
example of the country generally preparatory to electric traction. 
(2) The “ Kincaid " system as laid upon the old West Metropolitan 
Tramways. (3) The “ Barker " system, as leid upon the old Man-- 
chester, Bury, Rochdale and Oldhem Tramways, long since relaid. 
(4) The “ Vignoles ” system, 2s laid upon the North London Tram: 
ways and the North Staffordshire Tramways. (5) Then crept in the 
girder rails, Dick, Kerr & Co. laying the Kerr system at Wigan, &c., 
upon continuous iron or steel sleepers, also upon cross sleepers. 


Bradford also had a similar type known as the “ Winby and Levick.” 


Then the girder rails gradually grew in size and weight, from 45 lb. - 
to 105 |b. per yard. (6) Then came the British standard rails, which 
now hold the market, if we consider that since 1907 127,895 tons of: 
B.S.S. rails have been rolled in this country, as against 38,537 tons 


of other sections. But these sections are again under revision by- 
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the Engineering Standards Committee; and as Liverpool have 
adopted a much heavier rail of 134 lb. and Leeds a section of their 
own, and Manchester also have slightly departed from the “ Stan- 
dard." the word “finis " will not yet be printed. At the time I refer 
to the only Corporation tramway was Huddersfield, and that was 
because no one would take the running off their hands. Now there 
are 99 municipo] lines. | 

Rail Joints.- - In the olden days fishplates were used of all kinds. 
from $ in. thick, and it is astonishing what little trouble the joints 
caused as compared with the present. and corrugations were unheard 
of. Many tracks used the Marshall soleplate, 16 in. to 24 in. long 
by din. to à in. thick by 10 in. to 12 in. wide, with clips and bolts to 
hold down existing rails, and with longitudinal strips bolted through 
the rai! flange for new work, and in several cases when the lines were 
relecd these joints were found to be intact. Where clectric tram- 
wavs zdopted these they had little trouble with the joints, par 
exemple, Nottingham. where the original lines were laid with these 
pistes. which are still in use. Then came the inverted rail, the 

H girder, the cross rail, the cast-iron anchor, the grip and many 
others, especially when the rails began to be welded by the Falk. 
Thermit. Tudor end other systems. 

Points and Crossings.—The seventies was the “iron age.” 
Originally. chilled iron points were used, consisting of a movable and 
open point at junctions, such movable points having frequently a 
tongue of only Lin. deep, and from 3 ft. to 6ft. Jong. At passing 
places. a dummy and open point were used. the dumny point being 
one through which the cars could not run. and merely consisted of one 
groove raised 3 in. to 2 in.. which sent the car to the left hand, and in 
running out the car `“ dropped off ^ into the running track. In many 
places bhoth points were open, and the drivers pulled the horses half- 
wav across the road until the car wheels had taken the correct road. 
In fact. anvthing was good enough upon some lines so long as the car 
could run on or through the point, and weird and wonderful were 
many local examples I have seen scrapped. The first points used 
for steam trams were. however, on the same principle of dummy 
and open. hut in many cases the dummy portion was à renewable 
insert fastened in by cotters (and not run in with spelter as inserts 
now are). and these I may sav were the forerunners of insert work 
(nearly 20 vears before the Americans placed their work in this 

country). 

As stated, chilled iron points were the regular practice, but my 
firm at once placed on the market a crucible cast-steel point, which. 
while dearer, was tougher and more durable, and the first steel points 
used in England were laid upon the North Staffordshire Tramways 
and the North London Tramways, both of which concerns were con- 
structed together. Then came the Manchester. Bury, Rochdale and 
Oldham Tramwa vs, the St. Helens, Wigan, Darlington and Stockton, 
Middlesbrough and West Metropolitan Tramways followed by others. 
Nearly all points for the main track were then made straight, 7 ft. 6 in 
and 8 ft. 6 in. long. radius points only being used upon sharp junc- 
tions and at depots. the curve being a true radius from the toe of the 
points. Crossings also were all straight, but always of the frog type, 
whereas now thev are chiefly “leg " ends, to ensure better joints. 
Where required for junction work they were made the angle of the 
radius, and being short worked well. 

In 1901 manganese steel was introduced. "Trial points were laid 
in High-street, Sheffield, but the first track to be constructed with 
manganese points was Salford, and for three or four years, crucible 
cast steel and manganese steel were rivals in the field, but now man- 
ganese practically rules the market, either ‘‘ Imperial” or “ Era." 
Some tramway companies, however, still adhere to the cast steel, 
whether with inserts or without, but crucible steel cast had its limit in 
length and weight. 7 


Modern Track.—At present there are in use four types of points— 
solid manganese steel, solid cast steel, cast steel with manganese 
steel inserts, and built-up points of the continuous type; and five 
tvpes of crossings—solid manganese steel, solid cast steel, cast steel 
with manganese inserts, iron-bound with manganese inserts, and 
built-up crossings. Points now are—automatic, with open mates, 
double automatic, working independently, and double movables, 
with centre box and connections. The usual length is 12 ft., curved 
right and left to suit side loops or curved equally to suit diamond 
loops. Some tramways still used 10 ft. and 12 ft. straight points, and 
where the leads are suitable these give good results. The question 
of standardising the radii, angles and lengths is now being con- 
sidered by the Engineering Standards Committee. 

The points are fitted with manganese steel or forged steel tongues, 
at the option of the engineer, the latter type being the most con- 
venient when renewing tongues in old points. "These were, and still 
are, fastened down with a cross bolt at the toe and a pin at the heel, 
which, if properly fast, is the best principle for à working tongue. At 
first the pin was riveted through the tongue, the head in time boing 


worn away, and consequently becoming loose, the other method 
being to " run " the pin in a recess underneath the tongue with 
spelter or, preferably, cast iron. A dem:nd, however, has been made 
for à pinless tongue, and there are now three or more types on the 
market. more or less an extended principle of the “ McKnight” heel 
adjuster, used upon short points vears ago. There are the '' Allen," 
the " Era," or " Hecla,” and the " Tadpole " types. 


Mechanical Controlled Points.—It is astonishing how this idea has 
cropped up during the past 25 vears. Nearly 100 different patents 
have been taken out for a point to be worked mechanically from the 
tramcar, but there was a perfect wave of mechanica! points about 
1900. when Glasgow invited inventors to submit their designs for this 
tvpe of point. A mechanical controlled point is absolutely out of 
date, being superseded by the electric point controllers. The first 
adopted was the * "Turner," now well known throughout the country. 


t Parr’s " point was also tried, then came the Tiernev-Malone point, 


as now installed in Dublin and Belfast, then Collins, the Stoffel 
aud the Dodwell. 


J unctions.-—AÀ very great improvement has been made in the laving 
of special work. Everything is now set out and curves spiralised, 
and principally built up. at the works, so that everything can be 
tested before laving, whereas previously the jobs were laid on the 
ground, to the best ideas of the local engineer, and oftentimes the 
ganger was the chief authoritv, and many junctions have I seen 
fixed in this manner. Loops also were often laid in the same way, 
and when the crossings were scarfed from the rails the ganger fixed 
the position and the rails were cut to suit. I remember upon one 
important line 26 different patterns had to be made for renewals, 
where certainly six would have done. 

In those days all tracks were laid by contractors, and one had to 
dea! both with the contractor, his engineer and resident engineer, 
who. if they did not work together, made matters very uncomfortable. 


Level Crossings.—A great feature during the past few vears has 
been the growth of cast level crossings for tramways crossing railway 
tracks. Until recently it was almost impossible to persuade railway 
engineers to cut their rails, even for street crossings. The North 
Eastern. Railway, however, permitted this in Middlesbrough on & 
goods line in 1897; but at Hull, where passenger trains ran over, it 

ras not successful, and only recently have they reopened this matter 
because of the non-breakable quality of manganese steel. The Great 
Central Railway, however, hold the premier position, as at Grimsby 
there were two level erossings laid in 1901, and the whole of the dock 
traffic, which is very heavy, has passed over continuously. 


DISCUSSION. 


Mr. H. M. Sayers thought improvement was necessary in the design of 
points and crossings. If there was too abrupt transition the flanges 
caught the diamond crossings. He thought an easily replaceable tongue 
was necessary in points. He was satisfied with the B.S.S. rail section, 
but all heads ought to be the same width and inclination. 

Messrs. A. A. BLACKBURN (Belfast), H. E. Buary and O. TETLEY 
(Norwich) also spoke. 

Mr. W. B. PickEnING (Sheffield), said the raised groove on curves was 
being discontinued owing to too much weight being thrown on lower rail. 

Mr. E. H. EpwaRpEs (South Lancashire Tramways) thought there was 
not much advantage in increasing the lengths of points. The tongues 
were the same length, but great long rail lengths were now cast on to 
them. He did not agree with the author about silencers. 

Mr. €. FrRNEss (Blackpool) thought most of the track trouble was due 
to bad foundation. He believed in a cushion foundation, t.e., timber 
laid on concrete, In 2} years there had been no movement of the rails 
with this system. He would like to increase the use of this system n 
Blackpool. Wood sleepers gave a good cushioning effect. 

The chairman then welcomed Ald. H. Lindsay (Salford), who was 
attending as a representative of the Municipal Tramways Association. 

Mr. R. Humpurits (Birmingham and Midland Tramways Joint 
Committee) said he had trouble with the canting of the rail. This 
appeared to be due to the web being not direct under the thrust. He 
agreed with Mr. Furness with regard to concrete construction. He was 
using transverse sleepers on the railway system, and all their concreto 
had gone vears ago. He approved of tyred wheels, and there were 
great benefits to be obtained as regards repairs by the use of welding. 

Mr. C. G. TEcETMEIER (British Electric Traction Co.) gave an account of 
the methods employed at Auckland (N.Z.) where the main street was 
formed on made ground. The original concrete sleepers had subsided and 
were replaced by wooden piles driven to a depth of 20ft. to 40ft.; on 
these piles longitudinal sleepers 18 in. long were laid, then a 2) in. laver 
of concrete was put down on which the rails rested. This concrete bad 
disintegrated, and the track was now being reconstructed with longi- 
tudinal wooden sleepers laid on the original wood foundation. ; 

Mr. A. W. A. CuivEns (British Electric Traction Co.) said that his 
company had used a combination of concrete and sleepers at Greenock, 
and this had been found to work satisfactorily with a heavy traffic and » 
to give the necessary resilience, Standardisation, as Mr. Sayers had said, 
was required in rail section. 


After Mr. Bland had briefly replied, the meeting adjourned. 
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In the afternoon a visit was paid to Lytham on the invita- 
tion of the Blackpool, St. Anne's and Lytham Tramway Co. 
- After a short stay there the party proceeded to St. Anne’s where 
tea was taken at the Imperial Hydro before returning to Black- 


pool, which was reached before six. 


This trip was most enjoyable, as the afternoon was fine; and 
the line, which 18 about 7 miles long, lies along the sea shore for 
practically the whole way. Technical details were not obtruded 
on this occasion, but it may interest our readers to know that 

-this line, when originally opened in 1896, was worked by gas 
cars. These worked fairly satisfactorily on the level, which 
must form 99-9 per cent. of system, but occasionally jibbed at 
two steep bridges where thé railway is crossed, and had to be 
assisted over the crest by the power provided by more or less 
. willing passengers. It was therefore decided in 1903 to con- 
vert the line to electric traction. Before this could be done, 
however, the original track was removed by a gale in February, 
1903. Work was immediately undertaken to re-construct the 
line which was re-opened for traffic in June. The company 
owns 40 cars, the line being supplied on the usual overhead 
system from a power house about half-way between Blackpool 
and St. Anne’s. The total number of passengers carried per 


annum is 3,750,000. 


In the evening the Mayor and Corporation of Blackpool 
entertained the delegates to dinner at the Imperial Hydro 
Hotel. About 200 guests were present and a most enjoyable 


evening was spent. 
| Friday, June 13th. 


This morning the weather is cold and misty, an arrangement 
which has its disadvantages though it augurs a smooth passage 
to Furness Abbey this afternoon. The delegates assembled 


at 10 a.m. under the presidency of the Hon. Arthur Stanley, 
The first 


Paper was on “ Rail-less Traction Legislation," by Mr. H- 


M.P., for the consideration of the last two Papers. 


England. An abstract of this Paper is given below. 
RAIL-LESS TRACTION LEGISLATION.* 


n BY H. ENGLAND. l 
(General Manager Yorkshire (West Riding) Electric Tramways Co.) 


Summary.—The author deals with the progress of rail-less traction 
legislation and afterwards examines in detail the various provisions in 
the bills that have been introduced for this purpose. 
costs of the systems already at work in this country are also given. 


Rail-less Traction Legislation.—This Paper would be incomplete 
without some reference to the Government's Light Railway Act of 
last year, because the Government proposed to include clauses by 
which a trackless-trolley system might be authorised by order under 
the principal act in the same manner and subject to the same con- 
ditions as a light railway. The first clause of the bill was the most 
important to us as promoters of rail-less schemes, because the Board 
of Trade always have been prohibited from confirming an order made 
by the Light Railway Commissioners if the scheme was of greet 
magnitude or competitivezwith an existing railway. The bill pro- 
posed to empower the Board of Trade to promote a bill for con- 
firmation of their order, and I think we may assume that @ hill pro- 
moted by a Government department would receive the favourable 


. Consideration of Parliament, and that portion of the proceedings 


would be less costly than a private bill. The Standing Committee 
mutilated the rail-less portions of the bill to such an extent that it 
became impossible, and on strong representations being made by 
the Tramways Associations the Government deleted the rail-less 
clauses, and, 23 regards genere! legislation, we are s we were before 
the bill was promoted. We could not allow, without straining every 
Nerve to prevent it, any clause appearing in a bill of this character 
making it incumbent upon us to obtain the consent of evéry road 
authority concerned. The idea is preposterous, because any petty 
authority exercising control over a few yards of road would be in a 
position to exact onerous and unjust terms, or even to veto the 
scheme, and our condition would be infinitely worse than it is to-day. 
The Standing Committee also amended the bill by inserting è clause 
making the owners of trolley cars responsible for road m»intenance. 
I propose to deal with this question when criticising the road main- 
tenance clauses of the various private acts. My point in introducing 
the defunct rail-less clauses of the Light Railways Act into this Paper 
is to interest you in the crying need there is for legislation that will 


cheapen and accelerate applications for powers to run trolley cars. 


7 Abstract. 


' N La 
Some operating 


It is a sad commentary, end does not redound to the credit of our 
common sense 4s à nation, that to enable us to do works and run trolley 
cars we should have to go through so many time-wasting formalities 
and to expend so much of our capital uselessly. Under the present 
lew a scheme promoted in the autumn of one year may receive the 
Royal Assent in the month of July following, and then only after 
the expenditure of many, many hundreds, aye, thousands, of pounds 
sterling that might have been usefully employed in building the line. 
In @ small trolley-car scheme the costs of the act and incidentals 
would form a major part of the capital employed, and surely some 
means can be devised to overcome this drag upon enterprise! No 
wonder companies shirk this procedure and expense and fly to motor 
buses as the alternative which offers immediate results and no outlay 
on legislative idiosyncrasies! Well, gentlemen, to some extent the 
remedy is in the hands of the two Tramway Associations, and so long 
as we are content to keep our grumbling within our own ranks, and 
we do not make our voices heard and our wants known, so long shall 
we suffer the disabilities of unnecessary, costly, and tedious formali- 
ties. In the following digests of private acts I have attempted to 
give 2s briefly as possible the clauses which are interesting to mem- 
bers of the Association who may be contemplating rail-less traction. 
Eighteen private acts in all have received the sanction of Parliament, 
and of these l5.have been obtained by local authorities and three 
by companies. 

Time allowed by Acts for Completion of Works.—The minimum 
time allowed for completion of works authorised by any of the 
rarious acts is two years from the passing of the act, and the m2xi- 
mum is five years. In some cases it will be seen from the table that 
no time is stated in the act, whilst in the case of Rotherham the 
powers granted cease at the expiration of a certain period if the 
works are not constructed or to so much thereof as the Board of 
Trade may approve. If it is necessary for any period to be stated 
in the act, I think the Rotherham provision is a very wise one, 
hecause unforeseen difficulties may occur which would unduly pro- 
long the period of construction, and the Board of Trade should be 
empowered to grant an extension of time. 

Vehicles.—What may be regarded as a model clause is incorporated 
in almost all the acts, viz., that the form, construction and dimen- 
sions of trolley vehicles shall be subject to the approval of the Board 
of Trade. Some of the acts specify the maximum weight of vehicles 
loaded, and others the minimum width of tyres and diameter of 
wheels. I am of opinion that these two points are well covered by 
the general provision, and I think any arbitrary stipulations as to 
weight, tyres and wheels should be avoided. 

Carriage of Parcels, Goods, Animals and Minerals.—Only the 
Brighton and Stockport Corporations have powers to transport goods 
and merchandise. Leeds, Halifax and Ramsbottom have restricted 
powers, whilst in other cases parcels not exceeding 56 lb. in weight 
may be carried. It does seem strange that enterprise should be 
hampered in this manner. because, as a general thing, rail-less 
systems will penetrate into districts almost void of transport facilities, 
and the power to convey the village tradesmen's supplies, and to use 
the vehicles to the fullest advantage, may make all the difference 
between à paying and a non-paying proposition. I have a case 
in mind where a rail-less line is contemplated to a village 43 miles 
from any railway station, and where it would be possible for a good 
remunerative goods traffic to be handled. The goods are of a light 
nature, and the weight of the vehicle loaded need certainly not exceed 
5 tons. There is sufficient volume of this traffic to justify the running 
of suitable vehicles, yet I am afraid Parliament, following the general 
precedents, would not sanction these powers. Rail-less traction 
prov;des such a cheap and convenient means of making connections 
to manufacturing premises and to railway goods yards that the 
objections some of us have been fighting for years seem likely to be 
overcome. On inter-urban lines, particularly where passenger 
traffic is so light that full attention can be given to the development 
of goods traffic, we have striven to create such a traffic, but have 
failed simply because merchants end manufacturers were not willing 
either to pay the cost of putting in junctions to their premises or to 
enter into any minimum tonnage agreement over a term of years. 
The cost of running a rail-less trolley circuit a matter of 50 or 100 yds. 
is à very different proposition, and there would appear to be some 
hope of building up a business with satisfaction and gain to manu- 
f»cturers end the operating company. The old bogey “ competi- 
tion " is responsible for these irritating restrictions, and our friends 
the railway companies will wake up too late to recognise that they 
have driven away traffic they will never regain. The cry to-day is 
for speed and for immediate delivery of goods, and manufacturers 
are fast finding out that motor vehicles are quicker than the railway 
goods service, and daily we see more and more motor vehicles on the 
roads engaged in transporting goods and materials direct from manu- 
facturer to manufacturer or to merchant. ~The delay in delivery 
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occurs between the railway goods yards and manufacturers’ premises, 
and if the railway companies would eliminate the jezlousy which 
appears to be responsible for their policy at present. and give facilities 
to companies and corporations to deal with goods bet ween the goods 
yards and the mills, it is probable that the railways would keep the 
traffic they have,and perhaps regain some of that they have alread v lost. 

Use of Trolley Vehicles for Sanitary Purposes.—The local gutho- 
rities of Bradford, Aberdare, Hove, Ramsbottom and Chesterfield 
are authorised to use trolley vehicles for the conveyance of senitary 
refuse, road metals, and materials required for the works of the 
authority, end in the case of Chesterfield it is provided thet the 
weight of the vehicles loaded shall not exceed 5 tons. [am not sure 
that this will be of any great benefit to the authorities concerned, 
and if powers to convey goods and minerals were included in è} acts, 
this provision would not be necessary. — 

Fares.—There is nothing of interest to this Congress regerding 
ordinary fares and cheap fares for working classes, end as Dundee 
is quite exceptional, the only company that is not bound to run a 
service of workmen's cars or to charge workmen's fares is the Brighton 
Compeny.  — 

New Routes.—It seems to be usual for the Board of Trade to teke 
powers to make provisional orders authorising the use of trolley 
vehicles upon any other routes within the local’ authorities" area 
when once rail-less powers have been obtained, but this stetement 
does not, of course, apply to the three companies that have obtoined 
Perlizmentary sanction. No provision for extension has been made 
in the cases of the Brighton Co. end the Rhondda Co.. but the Bosrd 
of Trade may authorise the use of trollev vehicles upon other routes 
in the Ormesby Co.'s area with the consent of the County Council, 
and in the cese of Halifax Corporation the Board of Trade may 
authorise other routes outside the area of the Corporetion with the 
consent of the district local authority and the roed suthoritv. This 
is a valuable concession, and should be incorporated in all future 2ets. 

Conversion of Trolley System to Tramways.—As reil-less cers will 
be operated in many cases from the termini of existing tramways to 
adjacent villages with a view to testing the traffic possibilities of the 
routes, it would seem reasoneb'e that the owning euthority should 
have the power to put down a tremway if the traffic was found to 
warrant the expenditure. This power has been obtained by the 
Ramsbottom Urban District Council, but I am informed that the 
Council had powers to construct tramways before applying for rèil- 
less powers, sọ the concession to convert the trolley system into 
tramways by laying down rails, &c., is not quite what it seems. 1 
suppose it would not be possible to obtain Parliamentary powers to 
convert a trolley system into tramways at the seme time and in the 
seme oct. 

Through Running and Interchange of Traffir.—1 sce no reason why 
powers to enter into working agreements with adjacent owners for 
the purposes of through running end interchange of traffic should 
not be obteined, and it is strange that the Stockport Corporation is 
the only authority who may make any arrangements of this kind by 
virtue of their rail-less act. The Corporations of Bradford and 
Chesterfield have powers under their tramways acts, which are 
incorporated in the reil-less ects, but in all other cases no provision 
has been made, or restricted powers only have been granted. 


Trailer Cars.—Evidently the promoters of rail-less traction acts 
are not contemplating the use of treiler cars, because in most cases 
no provision is made, and in the acts of Rotherham and Chesterfield 
trailers ere expressly prohibited. The Ormesby Co. and the Rhondda, 
Co. may use trailers by first obteining the consent of the Board of 
Trede, but Keighley must, in «ddition to this, obtain the consent of 
the County Council. 

Road Widenings.—Various road widenings are stipulated, and the 
cost is apportioned between the road authorities and the operators. 
In most cases the road w.denings appear to be reasonable, but the 
Rotherham Corporation is required to pay three-fourths of the cost, 
which is certainly not equitable or reasonable.  Aberdere is called 
upon to pay half the cost of widenings. Keighley, Chesterfield and 
Rhonddz one-third the cost ; whilst the Sheffield Corporation appears 
to have to pay the whole of the cost, but is not required to purchase 
any land, and is not obliged to do any widening beyond throwing 
the roadside waste into the carriageway. The Ormesby Co. is not 
required to pay any of the cost of road widenings, although it is 
stipulated that a certain route shall not be used until the widenings 
have been carried out by the County Council. 

Paving at Termini.—This clause is peculiar to Rotherham, and 
whilst it may be desirable for the termini cf ra‘l-loss routes to be 
paved, still I think the road authority should be willing to pay a 
substantial proportion of the cost. 

Improvement of Road Surfaces.—In only two cases, those of Aber- 


of road surfaces. The Aberdare Council is required to pay half the 
cost. of the necessary surfacing and the Ramsbottom Council one- 
fourth of the cost of laying tar macadam on proper foundations on 
the trackless-trollev routes. 

Road Maintenance.—This is the point which will determine the 
popularity or otherwise of rail-less systems. We cannot admit for 
à moment that rail-less svstems should be singled out from all other 
forms of road traffic for special road tax and until all other forms of 
mechanical! transport are by general legislation required to pay a 
rezsonable portion of the cost of maintaining the roads woe strongly 
object to this burden being put upon rail-less traction. The Rother- 
hem Corporation led the way in this matter by agreeing with the 
County Council and the Rotherham Rural District Council to pay 
the sum of 2d. per car-mile run, or a limited sum per annum, which- 
ever might prove to be the greater, but the liability does not stop 
there, because if this pavment proves inadequate to recoup the 
Count y Council for the extra expenses incurred by them, the Corpora- 
tion is required to pay the additional sum. This additional sum is 
to be arrived at bv agreement, or failing agreement by arbitration. 
A similar clause is incorporated in the acts of the Brighton Co. and 
the Chesterfield Corporation, whilst Sheffield and Keighley are prac- 
tically identical, and in both these cases the road authority may 
recover from the Corporations the cost of the extra expense incurred 
by reason of extraordinary traffic. The Ramsbottom clause is prac- 
tically the same, except that the Ramsbottom Council will not pay 
the County Council, but will have the amount deducted from the 
road grant. From the point of view of the investor in rail-less 
traction schemes the clause inserted in the bill of the Rhondda Co. 
is the only practicable one out of the many inserted in reil-less traction 
acts. In the Rhondda clause the liability is limited to jd. per car- 
mile, 2nd this being the case estimates can be made with some cer- 
tainty es to the cost of operating trolley cars, but where the ligb lity 
is unascertained, and is quite indefinite, it would be quite hopeless 
to expect any investor to provide money for the construction of such 
systems, and if we are compelled to contribute to road maintenance 
before any general legislation is passed, the Rhondda clause is the 
only acceptable one. 

Railway Bridges and A pproaches.—The protective clauses obtained 
by the various railway companies seem to have extended in scope 
since the first few ra‘l-less traction acts were promoted. In the 
Hetifax Act the words “ use the trolley vehicles so as not to inju- 
rously affect any bridge or bridge approach " were first inserted, end 
the same words have been incorporated in the acts of the-Hove and 
Brighton Corporations. No objections can be raised to the usual 
protective clause as to construction and user of works on railway 
bridges and approaches, but I think a strong stand should be made 
ageinst the insertion of the words ` use of trolley vehicles." Railwzy 
compznies are required to erect and maintain bridges and bridge 
epprosches to carry all road traffic, end I do not sce thet they ere 
entitled to any special protection egainst the owners and operators 
of trollev vehicles. 

County and Main Road Bridges.—The protective clauses of the 
County Council inserted in the Rotherham and Sheffield Acts are 
objectionable. because such clauses provide that any injury or damage 
ccused to county or main road bridges by the operation of trolley 
vehicles must be made good at the cost of the operators. The some 
arguments apply to county bridges as to railway bridges, and it will 
quickly become the fashion to attribute all damage to br.dges— 
however caused—to trolley vehicles, and the fact that motor traffic 
of ol descriptions is growing by leaps and bounds and using the 
badges, will be entirely ignored. | 

Gas Companies Protective Clauses.—' These clauses come from th 
south. and we can well do without them. I imagine it would be 
extremely difficult for the gas companies to prove that damage to 
their mains and apparatus had been caused by reason of the running 
of trolley vehicles, but I think the clauses es they stand are unreason- 
gb'e and unfair, because no account is taken of other roed traffic 
wach by reason of weight and speed is calculated to do fer more 
damage than trolley vehicles can possibly do. The Ormesby clause 
is clso objectionable, and the gas company has even gone further in 
this instance, and is entitled to recover damages for interference with 
the supply of gas. ' 

Damage to Drains.—A clause mzking the company liable for 
damage to dreins and sewers by reason of the running of trolley 
vehic'es is peculiar to Ormesby, and I hope and trust that this will 
not spread to other rail-less traction ects. The same arguments 
apply in all these cases, that the rail-less traction company is not the 
only user, and their vehicles are not so severe on the rocds as other 
forms of traction, and certainly liability which does not extend to 
other vehicles should not apply to trolley cars. | 


Removal of Snow.—This clause, which is inserted in a good many 


dare and Ramsbottom, is there any provision for the improvement 1 Light Railway Orders and Tramway Acts, has been incorporated in 
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the Rail-less Traction Acts of Halifax Córporation, Ormesby and 
Rhondda Companies and the Brighton Corporation. It is honoured 


LEEDS CoRPORATION.—Cost of Operating Ruil-less Trolley Cars.— 
Period, From April 1, 1912, to March 31, 1913. 
Per car mile. 


more in the breach than the observance, and throws responsibility 

upon operators that should be borne by the local authorities. Like dd vu EUM dates dasvdssuete l Pd sive ee 1 o 
i i il. ; i 2 ;enera] expenses ................. eee - Lid. ) 

tramways and light railways, rail-less traction schemes will be rete e i i Di d 


Power expenses—Total mileage, in- 
cluding dead mileage 82,209 at 
0-87 unit per mile 71,522 units 
RO E TE 0-40d. ... 131 2 5 


Total working expenses 
To interest and sinking-fund charges 
electrical equipment of line ....... 


able and therefore contribute to the cleansing and scavenging of 
roads. Only when the local authorities lementably fail in the 
execution of their ordinary duties is it necessary for the traction 
companies to step in and remove snow so that they may continue 
their business, but to require the traction company to perform some- 
thing which is obviously the duty of the local aut hority—in addition 
to clearing the path for its own vehicles and for other road users—-is 


4: 65d. £1,558 5 8 


3-9]4d. ... 71 0 O0 


putting something upon them that ought not to be borne without 
strong remonstrance. A clause of this description is insertea in one tal spends 66d £2260 5 8 
act, and quickly is regarded as a model clause to be insertea in all, Hovenue des diea SOM C HAE i on T 
simply because vigorous objection is not made. 1 hope that all Milcape of router S Do comer . 4] miles 
promoters of rail-less schemes will, in future, see that this clause is Population served. In addition to that already served by 
not embodied in their bill. tramways .400 
Advertisements on Cars and Poles.—' The question of advertising on Passengers carried... essen nm 2d 
cars and poles is not a very important one, and it appears to be the Pee dis a Used, ioi evetues cest totu io e obe eo ds ee 
general practice in reil-less acts to allow advertisements on cars, but | ‘Average fare charged per mileco 03d. 
not on poles or the electrical equipment. Average number of passengers per car-mile ............... 47 
Competition.—No attempt has been made in any of the Rail-less Capital expenditure, electrical equipment of route £4,723 0 7 
" , rail-less vehicles.. .......... £3,047 19 3 


Traction Acts to prevent competition, except in the case of the 
Brighton Corporation, where the local omnibus company is pro- 
hibited plying for hire in any street in which trolley vehicles are run, 
whilst the railway compenies have obtained a protective clause in 


sec. 43 of the Tramways Act, 1870, respecting purchose of under- 
taking by local suthorities, is incorporated. 


ROTHERHAM CORPORATION.-—Cost of Operating Rail-less Trolley Cars. 
Period, From October 3, 1912, to January 31, 1913. 


Per car-mile. 


ne RC ni E cub QUEUE T S ee 61d. ...£L072 17 3 
: NM : a Interest and sinking fund charges... 7:81d. — ..£1.380 2 5 

so that they may run their cars in competition with the railways. I lj gere ————-— ees wands tates 38,918 
think the Brighton example might be followed with advantage and Passengers mer E a tesa econ eae 126.028 

: extended to all routes on which trolley cars are installed and a satis- Population served ,........ SOMME AREE NER 3,991 
factory service given. Number of times population carried por annum ...... (948 
Purchase Clause.—In the Keighley Act the neighbouring authori- Receipts per car-mile........ essen 10-07d. 
ties are empowered to purchese that portion of the rail-less system S xu Lb RUN per car-mile............. eene 3-4tid. 
; e de j : i . orking expenses per car-mile — .............. e eeeeees 6:61d 
in their districts at the end of 21: yeers, and in the Chesterfield Act, Interest and sinking fund per car-milo ............... 120d. 
7T:81d. 


Total expenses per car mil? ................ sees. 
Net profit per car-mile after all deductions have 


been made 5 ooo a ee deed da cc CA ee eta EU 2.26d. 


Accounts.—As stated in the analysis of the various acts, all local 2 
authorities are required to keep the accounts of rail-less schemes £365 4 3 
quite separate from either tramway accounts or other accounts of 
the authorities, and where payment has to be made for road main- 
tenance on a car mileage basis, proper mileage statenrents of trolley 
vehicles must be kept. 

In an appendix to his Paper Mr. England gives a velueble digest 
and analysis of the various rail-less traction Acts which have received 
Parliamentary sanction as well 2s of the Bills which ere now under 
consideration. We regret that this is too long to print in extenso, but 
the salient points of each scheme are deelt with in the Paper. Asa 
matter of interest we include the cost of operating rail-less trolley 
cara at Bradford, Leeds and Rotherham. 

BRADFORD CoRPORATION.—Cost of Operating Hail-less Trolley Cars.— 


Period, From April 1, 1911, to March 31, 1912. 
Per car mile. 


Net profit after al] deductions have been male... .... 


DISCUSSION. 


Ald. W. Ivey (West Ham) insisted on the difference’ that existed 
between London and the provinces as regards motor buses. The new 
Light Railways Bill, while removing some of ihe disabilities, created other 
diffieulties. The principle that all passenger-carrving traffic should pay 
its share of the road maintenance, as tramways did, should be 
acknowledged; then the greater pari of the present troubles would 
disappear. The trams were at present unfairly placed with regard to 
other road users. He thought that Mr. Hamilton at Leeds was quite 
rizht not to include management cests in the ecst of the trackless trolley 
line, a3 this line was virtually an extension of the existing tramways. He 
considered motor buses were the besi feed rs for tramways. A general 
bill dea'in« with all road traffic was wanted. 

Mr. J. M. Dick Penpie (Edinburgh & District Tramways Co.) asked 
for information regarding self-propelled vehicles as this subject was being 


Traffic expenses ,.......e eee tnnt 3:860d. £458 2 8 considerc d b; his company. 
General OR PENSEI 1i cse nis Sees egestas Otsid. —... 53 4 l Mr. W. CLovag (Bury) asked how the stipulation that trackless trolley 
General repairs and maintenance... l-087d.  ... 129 1 8 a^zoun:s must be separated from those of the trams was being kept at 
Power expenses at Id. per unit ...... 1-221. 145 12 10 Leeds. The figures given by Mr. England for the cost of trackless trolley 
: SES M 7 operation were misleading and likelv to give trouble if some small 
i Total working expenses ....... 6-623d. £786 l 3 district inaugurated a scheme cn this basis. He also criticised the 
Car miles run ................ ee bea Rene tone war 28,485 Bralforl figures on the score of high wages. The claims for the low 
Average traffic revenue, per caz-mile ................-- T 1483. energy consumption of these cars did not seem to be made out, while at 
Mileage of rail-less traction route ............. eene 1 mile 460 yds. | Leeds the price charged for energy was too low. These figures showed 
T assengers carried REFER a aca a ae 332,800 the system was hopeless from the investors’ point of view, though it was 
Total number of units used ................... rr 52,509 worked a3 par; of the existing system. 
Units used per car-mile |... esee ne Mr. C. W. Sternerp (Edinburgh & District Tramways Co.) pointed 
Average speed per hour ,......eeeeee e 7-36 miles out that the route at Leeds where the trackless trolley was used was not 
Average fare charged per mile..................... ess. 0-8d. a country route, and the same applied at Bradford. 
Average number of passengers per car-mile .......... ; Co Mr. E. G. IsuERWooD favoured the motor bus for feeder purposes. 
Population served ................... eee Impossible to say In his town the motor bus had carne! high reccipis, and iis running 
The motor bus had come to stay. 


expenses were low. 
Councillor J. H. Ropgers (Newcastle) also preferred motor buses as 


feeders, though in some plazes the trackless trolley might be an advantage. 
In Newcastle motor buses were working very successfully, and this 
system offered a decided alvantaze when the roads were up owing to the 
ease with which the route could be changed. 

Mr. R. HuMrHniES (Birmingham and Midland Tramways Joint C'om- 
mittee) said that wilh feeder routes it was sometimes difficult to decide 


Description of route: Working class district joining two main - 
tramway routes—Leeds-road and Wakefield-road. Width of 
roadway generally 30ft. Steepest gradient l in 15. Nosevere 
curves. Surface varies. Granite paving and various kinds of 
macadam in trial lengths, some of which scem to be standing 
very well. 


Cost of Overhead Equipment for Rail-less Electric Traction. 


Poles and cost of planting same, &c. ........... £1,111 17 0 .— 

Overhead wires ................ erre — 729 13 0 on the best route at once. If a motor bus wa: cmployed experimental 
| ————— routes could be tried and the best chosen. 

£1,841 10 0 Sir Eowarp Wuite (London County Council) thought that tramway 

-:£1,38] 2s. 6d. per mile. authorities ought to be relieved of all cost of road maintenance. Trams 

oa ean ne ee RT Pe £2,205 14 8 did no damage to roadways. ui was m aoe a cheap service, and 

Coat 1 ‘la rail. ale n 6 0 considered that no taxation ought to imposed on passenger-carrying 

S cu m dpt & 2 vehicles. He also referred to the cumbrous system in vogue of obtaining 
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powers to run tramways. while in London the various and numerous 
road authorities imposed great difficulties to tramway progress. 

Mr. E. Cross, in a written communication, complained of the road- 
widening clauses.in the bills. These ought to be deleted owing to the 
e fect of such a precedent on subsequent schemes. 

The CHAIRMAN (the Hon. Arthur Stanley, M.P.) said in regard to the 
late Light Railways Bill its promoters thought it better to remain A; 
thev were than to get something they did not want. He did not think 
Parliament was the proper authority to consider such schemes, Pro- 
motion of a bill was nowadays both difficult and expensive, besides 
depending too much for its success on the uncertain temper of the Hou: e. 
Parliament ought not therefore to be drawn into the earlier stazes, but 
each scheme ought to be dealt with by a central road authority who would 
consider the question of routes and decide on the general merits of the case. 
Local matters would come in afterwards. This system would be con- 
siderably cheaper than the present one. The Road Board ought to be 
this central authority, but it had only so far been able to get road taxation 
applied to road improvements. This ought to apply as well to every 
road user who should be taxed for road improvement and maintenance. 
The Association ought to move in this matter, and he suggested a joint 
conference of all interests on the subject, which conference could arrange a 
series of gencral principles for the guidance of the Road Board. 

Mr. H. ENcLAND. in reply, said he was still of opinion that it was 
cheaper to run trackless trollev than motor buses in the provinces. He 
did not believe in self-propelled cars. The Leeds system of accounts wat 
so arranged that the trackless trolley system bore the cost of that 
system. Cheaper labour was possible when a trackless trolley system was 
used than with motor buses. 


“ platform staff," and that the persons to whom they shall apply are 
alrendy members of a tramway staff, and not applicants. Here I 
might reiterate that the rules are for employés end not for applicants, 
but I will admit thet, before a person con be reasonably asked to sign 
either the agreement form or the conditions of service, he should have 
some rough idea of the rules and regulotions he agrees to carry out, 
so that really & standard application form might have been pro- 
fitably added thereto. In dealing with applicants there seems to be 
some diversity of opinion. I personally consider thet every man 
taken on ss à conductor should eventuelly qualify as & motorman, 
nnd should be prepared to qualify in a given period, or make way for 
some one who will. Agzoin, for this a height standard is necessary, 
but this seems to be hard to enforce in some parts of the country. In 
view of the incresse of speeds of ell vehicles, motormen should not 
only pass & medical examination on joining the undertaking, but 
should slso be prepared to be re-examined periodicelly, especially 
for eyesight. Some undertakings are not content with taking up 
references, but ask for monetery deposits and sureties as well ; but I 
do not consider these to be rezsoneble requests. 

General Rules.—In the metter of discipline it might have been con- 
sidered gdviszble to underline certain offences as being lieble to in- 
stent dismissal, such as issuing tickets fraudulently, insubordination, 
intoxication or entering e public-house when on duty ; but the com- 
mittee felt that these matters had better be left, with others not so 
important, under & general clause at the manager's discretion. In 
the matter of reports by inspectors, there appear to be various 
methods of dealing with this matter all over the country, but I think 
thet in each instance. an inspector when reporting any employé for 
breach of regulation, should inform him of the fact at the moment, 
or at, any rete as soon efter as possible if the car passes him. 
always insist upon this, end then send the offender a chit for a written 
explenetion, which is filed in his record. This saves personal inter- 
views, and ù man's record of excuses tells its own story. 


Rules for Motormen.—1t is assumed that the employé has passed 
his school and knows not only how to drive the car proficiently, but 
that he is 2/so ecqueinted with all-the details of the car and its equip- 
ment. Nearly all the rule books contained pages of details and dia- 
grams in regard to equipments, controllers, &c., all of which the com- 
mittee considered to be unnecessary at the present day ; not in any 
spirit. of criticism us to the rules themselves, but simply because the 
industry is now no longer in its infancy, but rather in its adolescence, 
end they considered thet this information was no longer needed ; 
they, therefore, omitted as much as possible. On the other hand, the 
committee in many places came perilously near the border line of 
technical instruction or school matters, but, it was felt that many in- 
structions should be constantly before the employé all through his 
career, especielly as regerds brakes, faulty cars, and other matters 
that would be likely to be to the danger of the genere! public or of 
the service os & whole. These details will have to be enlarged and 
added to by undertakings which have special brakes or equipments, 
intricate crossovers, routes or termini. Another matter not touched 
upon by the committee is the subject of “ meters.” As far as à 
general rule is concerned, economy in driving a car must be achieved, 
ond each local undertaking must add its own method of achieving It, 
às well as other matters of local importance. r 


Rules for Conductors.—The same remarks in regard to the school 
apply in the cəse of conductors, but the committee felt that in the 
matter of tickets and cash, more specific instructions should be before 
the staff at all times. Members must not think for one moment that 
the committee expect the details as given to be made the general 
practice all over the country, but they do think that they meet the 
average conditions, ond accordingly each local undertaking shou 
amend the rules whilst retaining the system. An important iten 
under this heading which might be advantageously discussed, even if 
rather outside the pale of this Paper, is the advantage or otherwise 
of bell punches. I am aware that in some cases as many as 15 to 18 
various forms of tickets are in daily use, and it is à questionable point 
whether or not too much time is not spent by the conductor on way- 
bills. The public are every day obtaining greater facilities in the 
shape of through booking on other lines, to music-halls, piers, picture 
palaces, &c. ; and transfer returns make the punch register to 9 large 
extent useless. It hes been claimed by some managers that a good 
inspector can satisfactorily check a car without the tickets being 
indentured at intermedir.te stages. 

The author next dels briefty with special facilities, trensfers, 
returns, workmen, school children, and tokens. But these ?ppear to 
be subjects which can scarcely be dea!t with by local rules. 

Parcels or Personal Luggage.—This subject is subject to great 
variations. Some undertakings carry all parcels free ; some charge 
ld., others 2d. for any distance ; others again charge the same fare 33 
for passengers. Push-carts are generally carried free, and the push- 
cart of to-day is becoming a young perambulator, Dogs are also & 


A Paper on "Rules and Regulations for Tramway 
Employés ” was then read by Mr. A. V. Mason. An abstract 
of this is given below. 


RULES AND REGULATIONS FOR TRAMWAY 
EMPLOYES.* 


BY A. v. MASON, . 
(General Manager, South Metropolitan Electric Tramways and Lighting Co.) 


Summary.—Yhe author discusses some points of interest and con- 
troversy in " Rules and Regulations for the Tramway Employés,” 
recently published by the Tramways and Light Railways Association. 


During the latter pert of 1912, » small sub-committee was formed 
consisting of Mr. England ss chairman, Mr. Edwardes, Mr. Barber 
and myself. We held about a dozen meetings, and it was et the last 
of these that the suggestion was made that one of the members 
should read æ Paper on this subject at our next Congress, and the 
tusk fell to me. The first step taken by the committee was to have e 
collection made of most of the rules and regulations now in force on 
the verious tramway systems in the United Kingdom. This rough 
collection was then presented to the sub-committee as a sort of skele- 
ton whereon to base their future operations. This skeleton had not 
by any means @ “ bony " appearance, and it was found upon con- 
gideretion that, speaking generally, the rules were unduly long, in 
fact, suffered somewhat from verbosity; they also often contained 
explanations tending to confuse, and in many cases there were need- 
less repetition and duplication, After much discussion, the sub- 
committee decided that no rule should be included which could not be 
reasonzbly enforced, end they were olso of opinion that no threats or 
penalties should be included. All references to inspectors, time- 
keepers and linesmen were omitted, as the committee considered 
that rules to inspectors should be for the private use of each under- 
taking and not for general publication. In regard to linesmen, it was 
also felt that no standard rules would apply, as each undertaking 
would have to be governed by local conditions. Having thus 
elimineted à substantial portion of the origina! matter, they decided 
to subdivide the new rules into three sections : (1) Rules applicable 
to both motormen and conductors; (2) rules for motormen only ; 
(3) rules for conductors only. These are preceded by alternate forms 
of agreement, from which 2 selection can be mede to suit the respec- 
tive undertakings. The rules are followed by forms of instructions 
of “ how to dee! with accidents," “ offenders of by-laws,” “‘ faulty 
cars, overhead,” &c. 


Agreement Form.—Some form of agreement is necessary in order to 
comply with the provisions of the Truck Acts. The original skeleton 
taken from the various rule books was found to contain much contra- 
dictory matter, rules were duplicated, confusing, &c., so that a draft 
of every possible rule to be made or to be thought of wes compiled and 
then out out, fought over, separated or combined in the form now 
presented, with the result that the sub-committee have submitted 
what they consider may be regarded as a standard form. The rules 
as submitted are based on the understanding that we are dealing only 
with the motormen and conductors, or, in other words, with the 
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miles it runs on its own right of way on a track laid on the 
railway principle, and stops only at certain fixed stations, where 
waiting-room accommodation is provided. A high running 
speed is attained, and the journey is uniformly comfortable. 
This company has had & most successful history and has done 
much to develop the somewhat uninteresting country lying 
between Blackpool and Fleetwood. 

This evening a most successful meeting was brought to a. 
close by a Members Supper and Dance which was held at the 


Imperial Hotel, Blackpool. 


bone of contention, and the mecning of.“ Personal Luggage " varies 
considerably. Some standard practice is desirable ; it is also desir- 
able to.issue a special ticket stating that the parcel is carried at the 
owner’s risk (if this can be legally enforced). In my personal 
opinion I do not see why a passenger should not be charged a nominal 
sum for every parcel that is carried on either platform, and only such 
parcels carried free of charge which can be carried on thelap 2nd which 
do not cause inconvenience to other passengers. 

Bell Signals.—A good deal of diversity is shown in prectice. Some 
systems adopt a signal of two bells to start, and of one bell to stop; 
others reverse the process. Personally, I should have thought it 
better practice to have one bell to stop and only the. professional 
double ring of the experienced conductor for starting. On my 
undertaking we have the double bell to stop, owing to through 


COPPER AND ALUMINIUM CABLES FOR MINING 
WORK.* 
BY B. WELBOURN. 


Summary.—The author, after dealing with the mechanical, physical 
and electrical properties of aluminium and copper, gives figures showing 
the cost of each for various systems of electrical transmission. 


for an immediate stop, but not to be misteken for an emergency one. 
It is most annoying in the event of a conductor missing a passenger 
not to be able to stop the car promptly ; the motorman very often 
thinks the ordinary bell denotes the next stopping place. 

Tools.— The question of tools should be included in the chapter on 
motormen, and this also brings out many different practices. Some 
managers have tools locked up in a glass case ; others supply a com- 
plete kit of tools, with hammers, jacks, gloves, &c. Personally, I 
believe the most satisfactory practice is to heve a board fitted with a 
feeder box key, pair of pliers, Stilson wrench, screwdriver, piece of 
rubber insertion, on a board, end hand-lemp fitted with night-light 
in place of oil (the lamp is hardly ever used end oil c!ways leaks), 
which is teken out by the motorman who first t2kes the car out of the 
shed ; he pesses it on to his relief man, who in his turn hands it to the 
inspector on completion of his duty. All lost tools must be ped for 


at cost price. 

General.—'These notes complete the rules, and instructions are 
appended on the subjects of ‘‘ How to dez! with accidents,” " Faulty 
cars," &c., which are ell especially open to discussion.. The chapter 
dealing with ‘‘ accidents " is the fullest. Too much stress cennot 
be laid upon the absolute necessity of obtaining 2 correct version of 
the occurrence, irrespective of whether members of the staff are to 
blame or not. Accidents are bound to occur, and there is nothing 
more annoying than for a manager to be misled by an employé 
anxious to put the best side of his story forward. It is eso of the 
greetest importance to obtain the names and addresses of witnesses, 
Whether they actually saw the eccident or not; end this cannot be 
too fully impressed upon the staff. '' How to deal with offenders 
under the by-laws " is also useful for the stoff. Offenders, in my 
experience, will generz!ly give nemes end addresses, but it is often 
desirable for an inspector to follow the offender in order to check 
these. Obstruction by vehicles is the commonest of these offences, 
and the most difficult for which to obtain satisfactory redress. Short 
instructions are desirable of how to deel with the ordinary faults 
Which may dislocete services: ‘‘ Faulty cors "' or “ faulty overhead.” 
There is a great divergence of opinion «amongst tramwey managers 
4s to exactly what they expect under these circumstances. Per- 
sonally, I think that every motorman shou!d be ca pob!e of repairing 


Whilst copper is a well understood and consistently reliable metal, 
end standard csb'es, fittings, &c., have been worked out for it, 
there is no inherent electrical reason why insulated . cluminium 
conductors should not be used for all purposes and at ell working. 
pressures. The writer believes that there will be little disagreement 
with his own conclusion es regerds the use of copper or aluminium— 
namely, that every case should be settled on its merits. Usually,. 
this will resolve itself into a question of a strict comparison of the - 
cost of the rive! systems. The metter is worth close investigation, 
as the trensmission of the current may account for 50 per cent. cf 
the cost of the electrica! equipment of 2 mine. Aluminium has not 
mode any serious impression on the use of copper for electrical work.. 
It is thought thet only ebout 15 per cent., or, say, 10,000 tons, of all 
the aluminium produced is so used, and it will be scen leter that this 
is only equivalent to 20,00) tons of copper. It is known that further 
: plants are now being constructed which will incresse by 50 per cent. 
the present out put of 2!uminium within the next two or three years ; 
and, as improvements in manufacturing methods sre likely to reduce 
the cost of production, & reduction in the selling price should follow, 
and result in & considerable increase in its use for electrical work, 
unless & corresponding reduction is mede in the price of copper. 
Table I. gives a comparison of the different properties of the two - 
metals. 
Table I.—Comparison of the Physical, Mechanical and Electrical Pro- 

pertics of Aluminium and Copper. 

| Aluminium. Copper. 


— —— — 


58-5 97.5 
0-0000245 0-0000167 
0-0000 136 0-0000093. 

2:706 8-78 
2-71 8:95 


Property. 


Electric conductivity (silver =100)....... e 
Coefficient of linear expansion per deg. C. 
Coefficient of lincar expansion per deg. F. 
Specific gravity, cast ingots — ........Lsssss. 
Specific gravitv, rolled or drawn | ......... 


Tensile strength in pounds per sq. in.— : 
24,600-33,000 | 5 5,700- 62,500 


oF naa at least, simple faults—at the termini, of course, if pos- No. 4-No. I6S.W.G. oo... 
81 ble, in order to obviate having needlessly to shed the cer and to Tensile strength in kgs. persq. mm. ...... 17-23 38-44 
prevent upsetting the traffic ; or he should be capabte of satisfactorily | Elastic limit (vield point) as per cent. ofl . 
cutting any faulty overhecd section dead. It may be ergued that tensile strength ................ eee eee eei. 70 75 
these are details for the school, but they are simply added as *' re- | Modulus of clasticity in pounds per sq. in.| 9,800,000 16,000,000 | - 
freshers,” and very useful 23 such. They can, of course, be elabo- | Modulus of elasticity in kgs. per sq. mm.. 6,905 11,200~ 
r^ted or cut out cltogether a3 the individua! manzger thinks fit. Specific resistance in mi-rohms [soft 2:827 1-696 - 
i l ' l i : per cubic cm. at 60°C. (15:5?C.).| hard 2-884 1-700- . 
After a brief discussion the technical busincss of the Specific resistance in microhms f soft 2-667 1-600~-- 
Conference was concluded after votes of thanks had been | _ percubiccm. at 0°C. (32°F.) ... | hard 2-768 1-660, 
Resistance of conductor 1,000yds. f soft 0-04008 0-024041 ` 
long by 1 sq. in. in cross-sec. ... | hard 0-04089 0-02453 


passed to the Blackpool Corporation, the Tramways Committee 
of the Corporation, the Blackpool, St. Anne's & Lytham Co. 
and the Blackpool & Fleetwood Tramroad Co. for their splendid 


0-0032-0-0040 | 0-0038—0-C043 ` 


Coefficient of increase of resis- | per ?C. 
18-0-0022 |0- 0021-0-C024 


tance with temperature ...... per °F./ 0-00 


entertainment of the delegatcs. The Mayor of Blackpool briefly | Weight per 1,000 by 1 sq. in. nominal — i 
replied. l B : : Section, in pounds ............... eee 0 ,700 
plied. A vote of thanks wes also passed to the chairman. Weight por 100. by 15d in. nomial 
117-3 392 


section, in pounds ........................... 


For transmitting electrical energy for mines both copper and 
aluminium may be employed: (a) As insulated conductors in the. 
form of cable for use below ground ; (b) es bare or braided conductors: 
suspended on insulators on cn overhead line on tho surface. Up to. 
the present time copper conductors for insuleted cables have haed 
elmost a monopoly in this country, both for high «nd Jow-pressun> 
work, snd there appears to be no case in the United Kingdom in. 
which eluminium cables heave been used for sheft or in-bye work in 
amine. In mires, except for electric lighting distribution circuits, 
cables sre almost invariably insulated with imprcgneted peper or 
bitumen, end they sre usuclly protected with wire «1mour and com. 


Subsequently the delegatcs and ladies proceeded to the 
Norbreck Hydro, where they were entertained to luncheon by 
the Blackpool & Fleetwood Tramroad Co. They were then 
taken by special cars to Fleetwood and embarked on the ss. 
“Ledy Moyra” for Barrow. After about an hour’s sail 
Barrow was reached, whence a special train conveyed the party 
to Furness Abbey. Here tea wes taken, and after sufficient 
time had been given to inspect the interesting ruins of the 
monastery the party returned to Blackpool. 

The Blackpool & Fleetwood Tramroed is a system of a 
kind which is more familiar in the United States than in this 
country. Though it passes through the streets of both Black- 
pool and Fleetwood. fn> the greater par: of its length of 8 


* Abst-act of a Paper read before the Institution of Mining Engincera. 
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pounded tapes or juté. . The armour is uscd for protection, support, 
 earthing and the prevention of open sparking: :Some stress is laid. 
on the use of armour because the diameter of aluminiunr cables is: 


: greater than that of thé equivalent copper cables, hence the cost of 


protesting an aluminium cable exceeds that of a copper cable. Com- 


; pounded tapes or jute string are used to protect the armour, &c., 
from corrosion, and should be impregnated in vacuo with a flexible 
waterproof compound before application to the cable. Investigation 
of cables protected with jute string shows that the Jute opens at 
bends in the cable and allows the water of the mine, often corrosive, 
to have access to the armour. The writer is of opinion that com- 
pounded hessien tapes afford much more certain protection than 
jute string. Too much stress need not be laid on the corrosive 
action of water. provided that the best modern armoured and taped 
cables are emploved ; but, undoubtedly, fair samples of the mine 
waters should always be analysed by an experienced chemist before 
a final decision is taken as to the cable to be installed. The chief 
corrosive agents to be guarded against in vuleanised bitumen cables 

. are (1) caustic soda, due to the electrolysis of salt on the occurrence 
of a leakage of direet current ; (2) lime in concrete and mortar ; and 
(3) alkaline waters duc to calcium carbonate. With regard to lead- 
sheathed cables, there are very few corrosive agents which will attack 

-Jead. Those which do sa form a protective coating on the lead, if 
not subjected to external electrolysis. There have been a few cases 
-of corrosion of lead sheathing in mines, but expert examination 
.elwavs reveals (1) that the corrosion is the result of chemical action 
sided by electrolysis, and not of chemical action alone; (2) that 

corrosion is almost confined to direct-current circuits only ; or (3) 

' that the lead has not been made continuous and connected to earth. 

: In two-phase and three-phase work the writer has never known a 
case of electrolytically corroded lead, and, if such corrosion occurs 

‘et all, it must he very rare. It can be said with entire confidence 

+ that corrosion of the lead sheathing due to electrolysis cannot occur 
on altemating or direct-current circuits if the Home Oflice require- 
ments for the continuity and earthing of the lead and armour on 
cables are adhered to. 

Several tables have been drawn up here which, it is hoped, may 
prove useful in deciding what type of cable shall be installed in anv 
given case. Table 1I. compares directly the relative prices of low 

‘or medium-pressure three-core copper conductor shaft cables (a) 

 paper-insulated. lead-covered, double-wire, armoured, taped and 

‘compounded ; and (b) vuleanised bitumen insulated double-wire 


armoured, taped and compounded :— 


Table II. —Con» parison of Prices of Three-core M«dium-pressure Paper 
and Bitumen-insulated Shaft Cables, 


Area, (a) l (b) 
Square inch, Paper insulated. Bitumen insulated. 
005 se cae Hm | 1-00 1-19 
CTO. E lashe teintes idis [ 1-00 L13 
is ae E T N | 1-00 | 1-13 


See ee 


‘Table III. —Com parison of Prices of Three-core Medium- pressure Paper 
and Bitumen-tnsulated In-hye Cables, 


a ————— —— 


Sec, area in xq. in. 
Description, fı 


‘0-05 | 0-10 0-20 
seach comin de A ie a A ee ee E 
(a) Paper insulated with sector cores, lead- | 
sheathed and single-wire armoured ............ 1:00 | 100 ; 1:00 
*(h) Paper insulated with sector cores, vulcanised- | | . 
bitumen-sheathed and single-wire armoured | 1-10. | 1-08 ^ 1-06 
(c) Vuleanised- bitumen, insulated. with round 
' ^— eores and sincle-wire armoured — ....... uses. 1-48 | 2-15 ; L12 
*(d) Paper insulated with sector cores, vulcanixsed- ` | 
bitumen shathed and double-wire armoured | | 
* leadless " cables ....eHIHRR 1-40 | 1:31 | 1:292 
*(c) Vulcanised- bitumen, insulated, with round | | 
cores and double-wire armoured ............... | 1-48 | 1-38 | 1:29 


"E'l'able ILL. gives the relative prices for various low or medium- 
pressure threc-core cables with copper conductors for in-bye use. 
Esch item complies with all the Home Office requirements for 
in-bye cables, and the table shows the considerable saving in first 
cost of the lead-sheathed cbe as compared with any form of bitumen 
cable. The Home Office memorandum on Rule 12 clearly recom- 
mends that double-wire armour should be employed even on in-bye 
cables when no lead sheath is used. If this recommendation be 
followed the saving in first cost between items (e) and (d) or (a) and 


(d) is remarkable. : 


At the time of writing this Paper (March, 1913) the market values 
prevailing have been used in working out the comparative prices of 


* These cables could also be used for shaft work. 
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| per ton. 


insulated cables as follows : Copper (éléetrolytio wits bare)! £805. 
per ton; aluminium, £90. 10s. per ton: The price of-copper stated 


above is about 5 per cent. higher than the average price for the last 


15 years, during which period it has fluctuated between £54 and £199 
On the other hand, aluminium has fallen from about £200 
per ton to the above figure, after making a somewhat artificial drop 


'to £60. In order to make an effective comparison between the 


prices of insulated cables with copper and of those with aluminium 
conductors, it will be convenient to consider fully some types and 
sizes of cables which are commonly employed in three-phase and 
continuous-current work, For three-phase work at low and medium 
pressures a 0-10 sq. in. three-core paper-insulated lead-sheathed 
cable with copper conductors has been selected. . The equivalent 
aluminium cable will, as has been seen, have a sectional area of 
0-166 sq. in. The cables under comparison are designed to comply 


“with the Engineering Standards Committee’s specification of March, 


1910. In Table IV. those under division 2 are suitable for in-by 

use, while those under division 3 are for shaft or in-by use, and will 

in all cases comply with the requirements of the Home Office Rule 

12 (e) (IV.). s 

Table IV.—Com parison of Prices of Medium-pressure Three-core Copper 
and Aluminium Cables with Paper Insulation and Lead Sheath. 


a) (2) (3) 
Plain lead | Single-wire | Double-wire 
sheathed. armoured, armoured. 
0-10 0-10 0-10 | 
Description. sq. in. |p ... sq. in. . | sq. in. y, 
throe- ,Equiv.i, ree. | P quiv. three. uiv. 
lumi- alumi- alumi 
cor . , . core . 
-| nium. nium. nium 
cop cop- cop 
per per. per. | 
When aluminium wire bars 
are £22 per ton above the ! 
price of copper wire bars...; 1:00 | 1-00 | 1-00 | 1-035] 1-00 ' 105 
When aluminium bars are £10 : 
per ton above copper bars | 1-00 | 0-96 | 1-00 | 1-00 | 100 143 
When aluminium and copper | 
bars are the same priee per | 
POD oro E de 1-00 | 0-03 | 1-00 | 0-98 | 1:00 : 1-00 


When aluminium bars are £10 
per ton below copper bars | 1-00 | 0-90 | 1-00 | 0-95 | 1-00 0-98 


From the foregoing table it will be seen that the aluminium cable 
is the cheaper (a) in plain lead-sheathed cables whenever aluminium 
wire bars are less than £22 per ton above the price of copper bars; 
(b) in single-wire armoured cables whenever aluminium wire bam 
are less than £10 per ton above the price of copper bars; (c) in 
double-wire armoured cables whenever aluminium wire bars are 
lower in price than copper bars. For continuous-current work at 
low and medium pressures a similar comparison will be found in 
Table V. between a 0-30 sq. in. copper single conductor paper 
insulated lead-sheathed cable and the equivalent 0:50 sq. in. alumi- 
nium cable, both being built to comply with the Home Oftice rules. 
Table V1. is similar to Table V., and gives a comparison of the same 
conductors but bitumen insulated, &c., so as to comply with the 
Home Office rules. Attention should be particularly directed to 
the comparative figures for unarmoured cables in division 1 of 
Tables IV., V. and VI.. because there are installations where econo- 
mies can be effected by using such aluminium cables on the surface 
works only, especially when the generating station or sub-station is 
situated at any considerable distance from the shaft. It should 
be stated briefly, also, that with larger sizes of unarmoured con- 
tinuous-current cables the saving is greater than is shown in Tables V. 
and VI. and that unarmoured concentric and triple concentré 
aluminium cables for pressures up to 650 volts usually show a con- 
siderable saving over the equivalent copper cables. One such case 
came under notice this year, where a triple concentric aluminum 
cable showed a saving of 20 per cent. over the corresponding copper 
cable. For 3,000-volt three-phase cables a similar close investiga- 
tion has not, been made, but it is instructive to examine the cate of 
a 0-20 sq: in. paper-insulated three-core 3,000-volt copper con- 
ductor lead-sheathed and double-wire armoured cable 470 yds. 
long which was supplied to a colliery company, and to compare it 
with the equivalent aluminium cable. Table VII sets out the 
comparative prices and details of this cable and of the corresponding 
aluminium cable as at March, 1913. 

Thisjtable clearly shows that the aluminium cable cannot compete 
in this case either in price or in weight. In the above example, if 
plain lead-sheathed cables had been permissible, the aluminium cable 


" would have cost 4 per cent. more than the copper cable. It is in- 
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able V.—Comparisón of Prices of M edium-preasure Single-core Copper The first cost of overhead transmission lines of stranded aluminium 
= end Alanya Comes mith Paper IRAN GHORGAT Lead Sheath conductors'of 0-10'sq. iti. sectional area and upwards, with spans up 
| | to 400-ft. (the ntiximum usually émployed in the United Kingdom), 


(1) (2) (3) is less th j f ` conduct A comparison of the cost 
; : E Doublewi is less than for lines o copper conductors. . mpari: 

: pero a uot era d coe of a 6,600-volt three-phase 25-cycle line to carry 1,000 kw. for 
——— — | ____;_____ — —— | 10 miles under British conditions, constructed of eopper and alumi» 
Description. | 0-30 | 0-50 | 0-30 - 0-50 | 6-30 |-0-50 - | nium, is given in Table VIIL -> ros a 7 i 
3g. a e in- n S in: eg iis ad. ds Table VIII.—Conmparison of Costs of Copper and Aluminium Trans- 

cop- |alumi-} cop- ,alumi-| cop- | alumi- : m ; Eid 

per. |nium.| per. nium.| per. | nium. | | mission Lines. NN 
eS ee eu vi eue cereo eps l E ; Alumi- 
Details.. — — . .| Copper. | nium. 


(a) When aluminium wire bars 


are £42 per ton above the | : 

, price‘of copper wire bars...| 1-00 | 1-00 | 1-00 | 1-043} 1-00 | 1-07. | Strand..................... — —— RS 7/0:136 | 12/0-134 

(b) When aluminium bars are | l . | Span, in feet ......... a aa a a aal TODO 200 

| £22 per ton above copper SUMME «ap, M [CCU senian o e eea ONE ed SREE 3:6 4-8 
DANS eene | L00 | 0-92 | 1-00 | 0-983; 1-00 | 1-015 | Ground clearance, in feet ........... —À ieu e | 22 

(c) When aluminium bars arc | Distance apart of wires, in feet.........LLL. SERES artue 3 4 

_£10 per ton above copper ANM | | Height of pole above ground, in feet ....... DS ron ine 29 32 
bars LIE - 1-00 | 0-89 | 1:00 0:955, 1-00 | 0-99 © Depth of pole in ground, in feet co.cc. lice cess eee ee ees " 6 6 

(d) When aluminium and cop- | Total length of pole (taking standard size). in feet...... 36 38 

: pet bars are the same price| - | | Number of poles per mile ............. eese ESE P 27 . 2] ' 
PCT tOn ........c seen 1-00 0-855; 1:00 — 0-930! 1-00 | 0-97 Diameter of single poles at 5 ft. from butt at 17 Ib. pe 

(°) When aluminium bars are | | | sq. ft. wind pressure and factor of safety of 8 for 

.£10 per ton below copper | poles, 31 for copper. and 41 for aluminium, in inches 114 | 121 
DAI usos sorde eae 1-00 | 0:825| 100 0:903| 1-00 | 0-945 E s ; 

"aka U D eee m The cost of materials and erection per mile of the above line with 


Table VI.—Comparison of Prices of Medium-pressure Single-core Copper 
^ and Aluminium Cables with Bitumen Insulation. 


TM (2) (3) 


wires and brackets would be: Copper £415, Aluminium £345. 
This shows an approximate saving of 16-5 per cent. in favour of 


Braided Single-wire | Double- wire aluminium. : DISCUSSION 
x : i " Ae Te AP 
only: pedal cs pao: Mr. R. NELsoN (Home Office) remarked that the figures given in the 
Description. . 0:30 | 0-50 | 0-30 | 0-30 030 0-50 | Paper regarding the supply of copper and aluminium would be aee 
sq. in. ne in. /sq. in. [sq. in. sq. in. sq. in. | MOM valuable if the author would say Bo nn Horne Op per e ae 
cop- | alumi-| cop- [j alumi-| cop- alumi- for electrical work. The speaker emphasised his preference for the lead- 
mo NURE | er. |nium.! per. nium, | ^hcathed armoured cable for mining work. He felt sure there was no more 
Se eee EE: » | P pt reliable apparatus. Turning to Table IV. in the Paper, * he thought that 
(a)When aluminium wire bars two-sector core cables ought to be compared, while he also inquired the 
exact differences between a shaft and roadway cable. Surely they ought 


to be thesame. It should not be forgotten that in mining work the safer 
cable was also the cheaper. | 

Mr. A. F. W. Ricdarps (Messrs. W. T. Glover& C ‘o.) thought that the 
differences in paper and bitumen-covered cable ought to have been dealt, 
with as well as between twin and three-core cable ; but neither of these 
had been done. | He also thought that too much emphasis could he placed 
on the damage done by water, and, at any rate, corrosive agents affect 
paper equally with bitumen. On the other hand, bitumen had many 
advantages which were not pcsssssed by paper, and he gave some ex- 
periences showing that a bitumen cable could stand very rough treat- 
ment without damage, He did not think that the jointing of aluminium 
cables was so simple a matter as Mr. Welbourn made out. The table 
showing the efticiency of joints seemed to be incorrect. as other experi- 
menters had given other figures for the conductivity of torsion joints. 

Mr, A. Jacon (British Aluminium Co.) called attention to the advantage 
aluminium possessed for low-tension feeders with large conductors. It 


are £42 per ton above the 
price of copper wire bars...| 1-00 | 1-00 | 1-00 | 1-033| 1-00 105 
(^) When aluminium bars are 
£22 per ton above copper 
bars ,.........L ss. c" 1-00 | 0-93 | 1:00 | 0:98 | 100 1005 
(c) When aluminium bars are 
£10 per ton above copper | | 
bars ........ DE A INE 1-00 , 0-90 | 1:00 | 0-955] 1:00 0-985 
(4) When aluminium and cop- | 
per bars are the same price | | 
No e EN 1-00 | 0-865 1-00 | 0-93 | 1-00 — 0-007 
( ^) When aluminium bars are | 
£10 per ton below copper 
DANS scien daher. es 100 10-835. 100 | 0-91 | 1-00 0-945 


Table VII.—Conparison of Prices of 3.000. rolt Three-core Copper and 
Aluminium Cables, 


3 7 (a) i3 (^) would be scen that the effect of the armouring was to negative any 

— 2 020 sq. in. | 0-333 sq. in, | CConomy that aluminium mizhi otherwise possess. He complained that, 

copper. aluminium. though aluminium cables were cheaper to manufacture, the buyer did 

kd a a See ee Fe not always obtain the full advantage of this economy, with the result 

(1) Prida uni oes, TED -L00 (unity) LA that he became prejudiced against aluminium. He agreed with the 

(2) Net weight of length ...... AVION MU ipu du v ae aat author regarding the question of joints, though, of course, skill in making 

: (| Situa Sitni them was necessary. The present high price of aluminium was a 

(3) Size of drum 4 diameter by | diameter by bd emu for many purposes but as the output was also 
édnclgdu Ie a LA "ftlüinino 3t IOn. ‘reasing he felt sure the high price was only temporary 7 

width. | width. Mr. B. WELpourN, in reply, said he was unable to give any estimate 

4) Overall diameter..... | 2-0 in. ^— 3-07 in. of the amount of copper used for electrical purposes, nor did he know any 

MN cara ee kee da Sper eU E EVE ne. | way of ascertaining it. He was pleased to know that. Mr. Nelson agreed 


so fully with his own view that, all things considered. paper-insulated 
lead-sheathed and armoured cables were the best which could be used for 
mining work. With regard to the omission of bitumen-insulated cab!es 
with sector cores in Table IV., he had never known them to be used, and 
thought the manufacturing difficulty of squirting the b umen on to a 
sector core would explain this. The cables were called * shaft " cables 
in Table III. because they were double-wire armoured. ' hey certainly 
arnouring the cost would be 2 per cent. more. could be used equally well © in-bye," but the single-wire £ : aoured cables 
Usually overhead lines are considerably cheaper than insulated | for « in-bye " use in Table IV. could not, under the late ( Home Otħce 


cables, and the saving that may be effected frequently is as much as rules, be used for shaft work. In reply to Mr. Richavis, Mr. Wel- 
bourn said he had not worked out tables for twin cables with bitumen 


90 per cent. For overhead lines the copper or aluminium employed ot. 
must be hard drawn, and it is customary to use a stranded conductor, insulaiion and aluminium conductors, as he did not think they were 
because its breaking strain is greater than for a solid conductor of likely to be used in mining w ork in the near future, partly cn account of 
atia ero T It is al ee lov the smallest | the price of aluminium making them prohibitive, and partly because 
quA. | ee ATEN: t ERR uda FP ^ 1» : bà bitumen cables ought not, as he had stated, and as Mr. Nelsoa apparently 
iin te number of wires in a strand, so that eac M eA ;, | agreed, to be encouraged for mining work. The advantage of resiliency 
made to take its proper share of the longitudinal stress > ut 1018 | Which Mr. Richards claimed for bitumen cables was far outweighed 
not ddvisable to use any aluminium wire exceeding 0-25 in. JN | by the disadvantages of high first cost and their known shcit life com- 
diameter, and in conductors up to 0:25 sq. in. no individue! wire | pared with papcr-insulated lead-sheathed cables. ‘I'he apparent slight 
should exceed 0-169 in. in diameter. Wherever it is desired to pro- So in n Wes vere ODD by the Wu that the o: 

ct ei i ] i of single, duplex or | were not made in a laboratory. e results were certainly goc ! enoug 
ra auod vius s P is a ; id should ds E cT In | toshow that the method of jointing employed by Mr. Pearce at Mt ‘chester 
th e weatherproof compoun ras li ih ir increased | wes efficient. In reply to Mr. Jacob, he thought-cable makers y. wild be 
ese cases the extra windage surface of the lines, thei n | found more favourable towards insulated cables than thev used | o 5e. 


wei j i hould be allowed for 
a. NNI a “Table HL V e ASI 
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9) Capacity in microfarads per mile at i 


7 G0 F. 3 One core to others and the sheath 0-70 0-80 


structive, also, to compare the prices of cables exactly similar to the 
foregoing, but with 0-10 sq. in. copper and 0-167 sq. in. aluminium 
conductors. With a plain lead sheath the aluminium cable would 
cost 4 per cent. less than the copper. cable, but with double-wire 
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no inconvenience. 
room could not be used without treatment, gs such air 


always contains & certain amount of dust, end air containing 
dust hes the two-fold disadvantage of clogging up the 
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THE COOLING OF ELECTRIC GENERATOR; 


As the size of generators has increased, the problem o: 


removing the waste heat to which they give rise has hecoms 
increasingly important. 
small no difficulties were encountered. As the size was 
increased, the quantity of heat to be removed 
became greater, 
there was no great difficulty, though the heat that was given 
off was something of an inconvenience in the engine-room. 
With high speeds, 
did the heat become a serious inconvenience, 
much more difficult of removal owing to the smaller dimen- 
sions of the generators 
turbines were adopted. Recourse was naturally had to 
forced ventilation, and the generator was made 
of a ventilating system into which clean eir was drawn, 
and the heat was expelled to a position where it could cause 


So long as the machines were 


naturally 
but so long as low speeds were maintained. 


however, and still larger sizes, not merely 


but it became: 


that became prevalent as steam. 


to form part 


For this purpose the air of th» engine- 


ventilating ducts and having a scouring action upon the 


insulation. Consequently the air filter was introduced. 


Unfortunatelv this was not cn unmixed blessing. Every- 
one is aware thet cloth or other fabric used for filtering alr 
rapidly becomes clogged with dust, unless the air happens 
to be fairly clean to start with. In London this is far from 
being the case, more particularly in winter and in times of fog. 
Consequently the cloth requires cleaning from time to time, 
otherwise the loss of pressure as the air traverses the filter 
causes a serious falling off in the quantity of air delivered, 
end a consequent risk of the generators overheating. The 
cleaning of a filter is by no means an easy task, it being 
found necessary to remove the cloth and thus to put the 
filter out of action. 

In a Paper read before the 
Electrical Association yesterday Mr. J. CHRISTIE, the: 
engineer of the Brighton Corporation Electricity Depart- 
ment, describes a wet method which he has devised for 
cleaning air. This system presents many points of interest,. 
as our readers will find on referring to another page of this. 
issue, and we think that it will probably bə largely adopted 
in the future. Essentially, the method consists in forcing, 
the air through a fine spray of water, which thus removes 
all particles of dust, water in suspension being subsequently 


what are termed water eliminators. These 
pended water 1$ 


tor in & more 


Incorporated Municipal 


removed by 
consist of zig-zag passages in which such sus 
caught, and the pure air reaches the genere 
or less humid state. | | 

It may be remarked that in 
cooling of generators we use à 
respects is unsatisfactory. For example, 
ductor of heat, bat fortunately this defec? 
convection currents. Again, the specific 
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the reverse relays with which machines are fitted do not 


comparatively low. Unfortunately it is difficult to use 
Liquid cooling might be employed for the 
stationary parts, but the rotating part cannot be dealt with 
so simply. From some points of view other gases might be 
Thus the conductivity of hydrogen is seven 
times that of air, but we doubt if anyone would suggest the 
use of such a gas. Of course, the mere passage of air through 
water will cause a modification, because the amount of water 
vapour present will certainly be increased unless steps 
In this connection it 
may be noted that the specific heat of water vapour 1s 0-46 
per gramme, whereas that of air is only 0-24 per gramme. 
The volume for a given weight would be slightly more for 
air than for water vapour, but it is obvious that a certain 
increase will result in specific heat by using air saturated 
with water vapour, and that the moist air will be able to 


other media. 


advantageous. 


are taken to counteract this effect. 


take up a larger quantity of heat than it would if it were 
dry. It is thus somewhat a question whether there would 
be a greater gain by working with refrigerated air in which 
the moisture would be reduced to a minimum or with air at 
a higher temperature, having nearly 100 per cent. humidity. 

Naturaly one is apt to question the desirabilitv of 
bringing moist air into contact with insulation, but it must 
be remembered in this connection that the insulation of a 
generator is continually giving out heat, and if anything the 
effect of moisture 1s likely to be beneficial, as tending to 
prevent that continued baking action which leads to 
deterioration. Mr. CHRISTIE seems to have obtained this 
result, and it appears to be rational. From inquiries we have 
made the system appears to be giving entire satisfaction : 
the temperature rise 1s reduced 10? or 12? when the spray 


-is used as compared with the temperature reached with an 


ordinary filter, or, alternatively, the output is correspon- 
dingly increased ; and, what 1s equally important, the cost 
of running is much less. Undoubtedly the problem that 
he has raised is one that is becoming increasingly important, 
and we think he is to be congratulated upon bringing 
forward a solution which will very considerably ease the 
task of the station engineer in this particular direction. 
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SECTIONALISING DEVICES FOR CENTRAL STATIONS. 
BY F. HEPPENSTALL. 


In running central stations engineers are faced with two 
problems : (a) Reliability of supply, (b) cost of operation, and 
it 18 often very difficult to arrive at a suitable mean between 
the two whereby the cost of running is reduced to a minimum, 
and at the same time the maintenance of supply is assured 
under exceptional conditions, 

In the opinion of many engineers reliability of operation is 
regarded as of paramount importance, and the question of 
cost is to a certain extent put into the background. It should 
be possible, however, by suitably arranging the protective 
devices in use on a system, to have the first of the above features 
without increasing the cost of producticn 

Undoubtedly the most e:orom?ecl method of running a 
generating station is to have a'l the generators in parallel on 
the "bus bars, and all feeders 2" o i1j arellel taking their current 
from the same bars. This sys'e : is open to the grave objec- 
tion that a heavy fault on a feeder may upset the parallel 
running of the whole station and so shut down the supply. 
Also if anything should happen to a generator whilst it is in 
perallc] with others, it has often been fouzd in practice that 
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operate owing to the fact that the voltage falls to such a great 
extent, and the net result is in this case again a complete 
shut down. If, on the other hand, the generators are fitted. 
with overload cut-outs it may easily happen that in the case of a 
machine breakdown they all send current into the fault until 
their circuit-breaker capacity is reached, and then they all 
automatically shut down. 

The only conclusion which can be come to is that the above 
requirements can be met and safety can be assured by some 
System of sectionalising. Thesystem, whatever it may be, must. 


allow for :— 

1. Parallel operation of all generators so as to secure efficient 
running. 

2. The localisation of a shut down to a very small section of 
the supply in case of faults or breakdowns. 

3. The grouping of sections for efficiency of running whilst: 
the station is lightly loaded. 

A word may here be said to those engineers who do not believe 
in an excess of precaution and who regard safety cut-outs and 
devices as a mistake. There is quite a deal to be said in favour of 
simplicity, but when one takes into consideration the fact that 
the size of generating units is getting larger the amount of 
power turned out by the average station is increasing enor- 
mouslv, and the consequences of a shut down are more and 
more disastrous for both mechanical and financial reasons, one 
is forced to come to the conclusion that a reasonable system of 
protective devices is worthy of every consideration when laying 
out new stations or modifying existing ones. 

To return to the question of sectionalising devices, it is here to- 
be noted that their use can be adopted in generating stations. 
both for high-tension and low-tension current, and also in 
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sub-stations for supplying transformed current at a low pres- 
sure either direct current or alternating current. If it is pos- 
sible to run a station with all its generators and feeders in 
parallel to secure economy in the cost of production, whilst at. 
the same time should a cable fault occur, sectionalising is imme- 
diately introduced so as to confine the extent of the trouble to 
one small section of the system, then undoubtedly a step has 
been made in the right direction. 

In high-tension stations it is particularly advantageous, 
because the effects of breakdowns are much more serious than 
in low-tension work, and, furthermore, the opening of circuits. 
under heavy loads frequently gives rise to surges on the com- 
plete system and often does damage in sub-stations, &c., 
which may be miles away from the cause of the original 
trouble. ' 

When breakdowns on systems cause surges it very often: 
happens that the devices which are installed to protect the 
installation are really unable to prevent damage being done. 
The reason for this is because they only dissipate the increase 
of potential more or less slowly, but cannot prevent damage 
being done during such process of dissipation. Sectionalising: 
will not prevent surging taking place, but it will so confine its 
radius of action as to prevent damage being done at places 
distant from the faults causing the trouble. 

From a constructional point of view sectionalising also has 
most important advantages, for, as engineers well know, it is 
getting a matter of extreme difficulty for manufacturers to de- 
sign switches which will on a fault break the total capacity of a 
large station with all units running under full steam and in. 
parallel. 

The latest system of sectionalising which has been devisedi to» 
do away with all reactances, &c., with their accompanying 
troubles and bad regulation, and which /s exceedingly simple 
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ià' opevatjon; is ‘described in the following paragraphs. The. can. be hand-operated pr.can,be automatically controlled by 
case must first Be taken: of a generating ‘station supplying: either. maximum, of reverse; current. telays. i fn this case the. 
three2phuse curteit; and thé general principal of the system. is | relay (No. 8) which controls the sectioning device is made more 
að shown:on Fig: 1. Fig. 2 gives more detail of one. section of. ‘sensitive than the relay on the main switch in order that the 
such an arrangement in cases, wheré-three~phase.current.is used. | sectionalising shall take place first. ^ . fe 9 
The "bus bars:(1) are preferably arranged ring.fáshion;and |' : Iu Fig.-3 a diagrammatic arrangement is shown of a very 
are split up ihte-seotiohs- by means ‘of switches No. 2. The | simple means by which & reserve dynamo can be brought into 
feeders are shown as No. 3, and the-three genetetors No. 4. | use in cases of accident by the employment of change-over 
Each generator is"provided ith an oil switch No. 5, two | switches. ` | ' | 

current transformers No. 6 and: these ' in turn energise relays |. - If we have five alternators—A, B, C, D and I—and four 
No. 8.. ‘When these relays have operated the fine wire'bus bar | sections, and assuming for. the moment that A, C, D and Lare 
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Fig. 2. : 

No. 9 is coupled to a similar bar No. 10, so that current can ! running with B in reserve, if it is desired to stop dynamo D for 
flow from the auxiliary battery No. 12 through solenoid No. 13, | inspection or repairs, all that is necessary is to arrange the 
and so make a complete circuit via the relays. When’bus bars | switches L and M in the position shown on the dotted lines, 
Nos. 9 and 10 are coupled together the auxiliary switch | and then D can be easily shut down whilst B takes up its share 
operated by solenoid No. 13 acts and puts battery current on ; of the load. Whilst this change-over is being made the sec- 
to line No. 11. Current can then flow through the trip coils | tioning switches are still in full operation, and should it happen 
No. 15 of section switches No. 2 and through special contact ' that a fault occurs on the system during the change-over the 
No. 16 back to the battery. : advantages of sectionalising will still be gained. 

The object of contact No. 16 will be explained later, but from The diagrams above mentioned only show the system as 
the above it will be seen that should a heavy overload occur | applied to three-phase current, but it is obvious that an ex- 
on any one of the machines its relay operates and by making | actly similar arrangement can be adopted for direct-current 
the auxiliary fine wire "bus bars alive energises the trip coils | systems, in which case, of course, the sectionalising devices 
which open the section switches. are operated by means of direct-current relays which actuate 

The object of contacts Nos. 16 and 17 is as follows: When | the tripping coils. 
the oil switch (No. 5) is closed this contact makes a complete 


uc (To be concluded.) 
circuit for the battery current so that it can flow from 


DUMFRIES TO LONDON BY AN EDISON ELECTRIC CAR. 
THE RELIABILITY RUN OF 360 MILES. 


INTRODUCTION. 


It has always been the policy of THE ELECTRICIAN to be 
identified as closely as possible with every movement in the 
electrical industry which makes for progress and general 
expansion. We have endeavoured to keep our readers mM 
touch with every possible phase of research and development 
in connection with storage batteries, and although we have 
always recognised that the progress in this field has been slow, 
we have felt that the time would ultimately come when the 
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NoTE.—For clearness one pole only is shown, 


"bus bar (No. 11) through the solenoid and back to the battery. 
When this switch is open, however, there is no circuit as de- 
scribed, owing to a break occurring on the alternator switch— 
that is to say, if at times, on light load, one generator is supply- 
ing two sections, then any overload which comes on cannot 
have the effect of completely isolating a certain number of | work of the laboratory would find a practical outlet and the 
feeders from the generator. It is, therefore, possible to vary | commercial and industrial world would be given the advantage 
the size of any section during the light load times without | of these efforts. The problem of the secondary battery has 
losing.in any way the.advantages or the safety of the system. | always been, and still is for that matter, an extremely fasci- 
: It will be seen on referring to Fig. 1 that if a station com- | nating one. It has been approached from various chemical 
prises four dynamos—A, B, C and D—and if each of the latter | points of view, but none of these has proved more instructive 
is generating current, the bus bars in the case of an aecident | than that of the nickel-iron cell, with its alkaline electrolyte, 
will be divided into four sections by means of the switehes E, | which is the product of many years of patient labour on the 
F, G and H, and this will take place absolutely automatically. | part of Mr. T. A. Edison and his assistants. The extent to 
As ‘regards the main generator switches No. 5 (Fig. 2), these ' which this work has been made effective on the other side.of the 
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Atlantic is showm by: the interesting: fact that many thousands 
of electrically,propelled storage-battery: vehicles ‘are-in use 
, to+day.in-the United States. Under. these circumstances, it is 
. high time that something was done in Great Britain ‘with a 
. type of vehicle: which is essentially dependent for its suc- 
, cessful operation upon the comparative shortness of the dis- 
.Xances between towns and cities. -If long-distance runs can 
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OPENRITH. 
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Arrived 11-45 p.m 
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185 miles 
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O WALSALL 222 miles 
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Tuesday, June L0 

231 miles 


OLUTON. 
329 miles 


o 
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Arrived ] p.m 

Wednesday !une 1]. 
Total miles run - 362 
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Fic. 1.—MAP suowivc MILEAGE RUN OVER THE ROUTE. 


be made by electric battery vehicles in the United States, 
where there are wide stretches of open and frequently barren 
country between towns in which an electricity supply is avail- 
able, surely something can be done in Great Britain, where the 
conditions to be met with are exactly the reverse. If only for 
the fact that our roads. are infinitely superior to those in the 
United States something should be done with the electric 
vehicle. 

» In the light of these interesting facts we were glad to have had 


the opportunity of supervising the trial run of an all-electric 
vehicle from Scotland to London, which was made at the 


LY - 
[-— pr 
6 


was 38. 


Bugges‘ion of the Edison Storage Battery Co. As we inti- 
mated in our lest issue, this run was successfully carried out, 
and occu ied a period from start to finish of 24 days. This 
time included resting for one night, and stopping, charging 
and re-starting at a number of towns at which electrical energy 
was available through the courteous, not to say enthusiastic, 
co-operation of the various central station engineers. The 


charging’ cables were connected to the car with a minimum of 
déldy;' and the ‘run of 360 miles was completed without any 
'bréakdown whatever. The car was driven throughout the 
journey by Mr. M. E. Fox, of thé Edison Storage Battery Co., 
and he was accompanied by Mr. W. E. Warrilow, of our own 
staff, who made a number of observations of the running of 
the car during the trip. We now propose to give a somewhat 
detailed account of what we consider is an historic event in 
electric automobilism, and from the data which we now publish 
‘it will be seen that vehicles of this type have a distinct economic 
aspect, which thus tends to enhance their utility and value 
‘to users of motor-driven vehicles, whether for commercial 


or pleasure purposes. 
THE RovrE. 


The principal circumstance which governed the selection 
of the route was the fact that the car was at the Arrol-Johnston 
works at Dumfries, and was required in London for a parade of 
electric vehicles which was to be made at Kingston-on-Thames 
at the conclusion of the Paper read by Messrs. A. H. Seabrook, 
W. H. W. Watson and R. J. Mitchell. . Rather than bring the 
car to London by rail it was decided that the journey should be 
made by road, and a suitable route was accordingly considered. 
As the car is a town vehicle, and has an essentially low gear, 
it was not possible to make an attempt to run the journey in a 
very short time. Forty-eight hours was considered about the 
minimum period, allowing for favourable weather and as little 
delay as possible in re-charging the battery. The importance 
of the event suggested that every advantage should be taken 
of its advertising value, and this fact, coupled with the neces- 
sitv for selecting towns in which a supply was available, 
ultimately decided the selection of the route. From a study 
of the map of England it would be possible to select at least 
two alternative routes to that taken by the car, but-they would 
probably have been easier and the great industrial towns 
would not have been able to participate in the event. The 
final section from Manchester to London includes quite a 
number of short runs, which were not absolutely necessary, 
but which increased the amount of local interest in the car, 
and presented opportunities of demonstrating its ability to 
travel over the rough roads which are usually met with in 
industrial districts. Some of these roads included excep- 
tionally severe gradients. For instance, in the run from Man- 
chester to Burslem there is the celebrated Kidsgrove Bank, a 
long gradient some 2 miles in length, which was surmounted 
after the car had run nearly 30 miles. It was afterwards found 
that the station at Newcastle-under-Lyne had been overlooked, 
and that this particular section might have been short-cir- 
cuited, but the run through the Potteries proved to be well 


worth while. 


THE WEATHER AND JOURNEY. 
After Carlisle was left at 5:30 a.m. on the morning of Mon- 
day, June 9th, the weather conditions grew rapidly worse, and 
by the time the Westmorland Hills were reached the wind was 
blowing a gale and the rain was coming down in torrents. 
At Penrith Mr. J. W. Speight, the engineer of the Penrith 
| Electric Supply Co., and his assistants were most zealous in 
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Fic. 2.—THE CONTOUR OF THE ROAD BETWEEN CARLISLE AND KENDAL. 
This wa; tke most hilly section of the route and was run under heavy wind and rain conditions. The cost of running the car over this section 


93d. 

their efforts to connect up the car as quickly as possible. A 
water resistance had been put together, and, although the 
station is only a small one of 100 kw. capacity, a charge at 
the rate of 100 amperes was given to the battery. This par- 

' ticular charge was most timely, for otherwise it would not have 

' been possible to have crossed Shap Fell. During the run up 

: the long grade te the summit of this well-known mountain 
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district the car proceeded against the full force of the wind and 
rain. Fortunately the enclosed coupé body thoroughly pro- 
 tected the driver and the observer, so that readings of the 
instruments could be taken in comfort. It is not surprising 
that a considerable amount of time was lost in going over this 
portion of the route. When Preston was reached the rain 
was descending in that solid and vigorous style which is the 
peculiar monopoly of the Lancashire districts. A little time 
was spent in finding the works and manceuvring the car into 
the space between the boiler house and a building where the 
charging leads were run out. From Preston to Manchester 
was, from the driver's point of view, the worst section of the 
whole journey. The enclosed glass front was obscured by the 
driving rain, and the route lay over roads which were deep in 
mud and water, and in many places were being broken up for 
relaying tramlines or for repairs. Progress was slow until 
the Bolton tramways were picked up at Horwich, and the 
journey was continued by the driver keeping the car in the 
two tramlines and by the observer looking out of the window 
on the lee-side and acting as guide. The car was fitted with 
side lights only, so that the road was only lighted for about 
10 yds. ahead. 

The weather conditions on the following day improved con- 
siderably after passing Congleton, and no further rain was 
experienced from 
this point to Lon- 
don. Starting five 
hours late from 
Manchester and 
losing an hour in 
the first section of 
the run to Burs- 
lem, it .wes felt 
that London couid 
"not be reached 
in schedule time. 
Consequently, after 
Birmingham wes 
passed, it was de- 
cided to procecd 
- somewhat leisurely 
over the rest of 
the route. For tn- 
stance, a stop was 
made at Coventry 
to exhibit the car 
to the loca! Press. 
Similerly at Rugby 
helf an hour was 
spent in the town 
before taking the 


car down to the 
B.T.-H. works for Fio. 3.—AT SUMMIT of Soap FELL 


Fia. 5.— CHARGING AT BURSLEM. 


re-charging. A 
longer route than that originally planned out was taken from 
Rugby to Northampton because the drive was being made in 
the dark, and the schedule road was said to be difficult to follow. 
Luton, which was the last point of call for electrical energy, 
was rot left until 10:30, the car remaining outside the electricity 
works for some little time while the local reporters came up 
and numerous questions were answered. The course from 


Luton was through St. Albans, but on the advice of Mr. Cooke 


the road through Hatfield was taken to avoid certain stretches 
of road which were under repair near St. Albans. The final 
section through the London traffic from ‘Barnet naturally 
slowed the car up considerably; but, all things considered, 
the run proved immensely satisfactory. Mr. Fox drove with 
extreme care, and although he knew that he was a good deal 
behind schedule time he took no chances even during the 
“ coasżs ° down some of the long hills. The run was nearly 
ended ebruptly between Northampton and Barnet by a Royal 
Ma: van, which was met at a corner in a narrow road with 
high hedges on each side. Fortunately both drivers swung 
out, and what would have been a catastrophe was avo'd-d. 


VIEWS ON THE JOURNEY. u Electrician" Photos, 


CHARGING THE BATTERY. 


The battery used to furnish electrical energy for the vehicle is. 
made up of 60 cella known as the A4 type—that is, a cell that has. 
four positive plates. The weight of one of these cells filled with 
electrolyte is 13:5 lb.; the proportions being 9 plates and con- 
tainer 9:75 lb., electrolyte 3-75 lb. The capacity of one of these 
cells is 150 ampere-hours and the normal average voltage 1-2. 
The total weight of the battery used on the vehicle is 900 lb., 
and the cells are divided into two sections, one of 36 under the 
bonnet and the other of 24 under the seat. The norma) 
charging current of the battery is 30 amperes for seven hours. 
The times arranged for the running of the vehicle did not admit 
of such a charge being given to the battery, although it would 
have been possible to give this normal charge if Manchester 
had been reached early on Monday, June 9th, as was antici- 
pated. The average charge given to the battery was, there- 
fore, about 100 amperes and the maximum rate 125 amperes. 
The minimum rate was 80 amperes. The voltage was 100 to 
110 in each case. During charging operations the bonnet was 
raised from the front batterv and the seat and lids over the back 
battery were taken out. The cells ** gassed ” freely, and the 
valves kept up a continuous “chattering” while the charging 
was being effected. The decomposition of the electrolyte 
during these heavy charges lowered the liquid in the cells and 
required the addi- 
=p ton of distilled 
o NN water from time to 

! time. About 2 gal- 
lons were uscd, one 
at Kerdal (after 
climbing Shap Fell) 
and the other'at 
Manchester. Be- 
| tweer !the last 
MEE, [n named and London 

no water was put 
in, bit the cells 
requircd topping up 
at th» cnd of the 
jouracy.! The fil- 
ling errangement is 
most ingenious. A 
_sma!'l brass cylin- 
drica! tank is used 
to hold about 1 gal- 
lon, and a rubber 
pipe is taken from 
this to «handle 
fitted with a trig 
ger valve, to allow 
the water to flow. 
Two contacts are 
fitted, one a ring 
' which touches the 
mouth of the inlet to the cell, and the other the end of the 
water delivery pipe. A battery of four dry cells and a bell are 
placed in circuit. The handle is held down over the cell inlet 
and the valve trigger pressed ; as soon as the electrolyte rises: 
to the desired level in the cell the bell rings. This ingenious 
device saved a lot of time on the road. After seeing it in use, 
one can imagine what the filling operation would be like with 
a jug and funnel, especially with the cells immediately under 
the seat board. The cells remained hand-warm during the 
run from Carlisle to Manchester, and by the time that Burslem 
was reached after climbing Kidsgrove Bank they were gassing 
a little. The maximum discharge taken from tie battery 
was over 150 amperes, this being near Shap villazc : n1 wh ^ 
mounting a high bridge; the driver had to pull up ¿t a corr T 
to pass some horses which were being exercised, an1 round the 
bend was the bridge, with a gradient estimated at about 
lin 4. This heavy discharge lasted about half a minute. In 
the climb of 10 miles to the top of Shap Fell the average 
current (taken at five-minute intervals) was 80 amperes, ar 
the maximum current 135 amperes at 50 volts. | 


É q 


Fia. 4.—CHARGING AT PENRITH. 
Fic. 6.—DESCENDING INTO KENDAL. 
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THE Motor AND Drive. 


A-single series motor is fitted to the vehicle, the machine used 
being of the Diehl type, a pattern which has been evolved from 
electric-vehicle data and experience in the United States. The 
nominal rating is 33 H.P. at 1,000 revs. per min., but the machine 
is capable of standing an overload for short periods of 300 per 
cent. The normal current in the armature circuit is 40 
amperes, but during the long climb up Shap Fell the average 
current taken during a period of one hour was 80 amperes, and 
the maximum current at any time during the run over 150 
amperes. The motor is placed behind the front section of the 
battery, and a portion of the casing is exposed within the cab 
so that it could be felt as desired. The drive is by cardan shaft 
to a worm wheel on the differential, the reduction being 6} to 1. 
The motor bearings are self oiling, and the worm and wheel 
differential are enclosed in a grease-tight case. There is no 
clutch fitted to the motor, so that the armature revolves while 
the vehicle is coasting. We understand that the usual amount 
of time allowed for the grinding in of the worm was not avail- 
able previous to the trial run, so that it can be taken that the 
drive was not as efficient as it would have been under ordinary 
circumstances. There was a notable difference between the 
coasting speed of the vehicle during the latter section of the 
run to that obtainable immediately after the start. The speed 
of the car on the steepest gradients was about 5 miles per hour. 

The chassis has been specially designed by Mr. E. W. Lewis, 
of the Arrol-Johnston Co., to the specification of Mr. J. F. 
Monnot. The wheel base is 8 ft. 4 in., the track 4 ft. 7 in., 
and the road clearance 10$ in. The weight of the front part 
of the vehicle is taken on half elliptic springs, and inverted- 
type springs 50 in. long are used for the back wheels. There 
is à transverse parallel motion confining the back axle to a 
vertical movement, but allowing one wheel to surmount an 
obstacle without putting any undue strain on the chassis. 
We understand that this parallel] motion has been one of the 


SD 


THE RUNNING OF THE CAR. 

Unfortunately, so little time was available for arranging the 
trip and getting the car itself in order for the run that it was 
not possible to attach a complete set of instruments for use 
during the trial. The actual instruments carried were an 
ampere-hour meter of the Sangamo type, the instrument which 
is fitted as a standard to all American electric vehicles ; and 
in addition a Stanley combined voltmeter and ammeter. It 
was not possible to fit a speedometer without cutting through 
the body of the car, so this was omitted, and a mileage recorder 
was also conspicuous by its absence. The actual energy con- 
sumption was, however, provided by the readings at the various 
stations at which the battery was charged. It is upon these 
figures that the economies of the run must be considered, for 
in taking a vehicle of this class on tour the charge made for 
energy is an item with which the motorist is largely concerned. 
We have prepared a table which embodies these particulars, 
and also generally contains the principal data that are of value 
on a run of this class. We may mention that no attempt was 
made to economise current on the run, the controller being on 
the fourth notch most of the time. | 

There was no breakdown of the electrical equipment during 
any portion of the run, the connections between the cells of the 
battery, and also those between the battery and the con- 
troller and the motor gave no trouble, and no adjustment of 
the electrical apparatus required to be made. The joint 
between the bonnet and the car body was not rainproof, and 
during the heavy rain on Monday a considerable amount of 
water found its way in on to the top of the cells near this point. 
This was mopped out with sponge cloths when the battery 
was re-charged at Penrith, Kendal, Lancaster, Preston and 
Manchester. As we have already said, the cells were topped 
up in two places along the route, and at the conclusion of the 
trial. This operation occupied about 15 minutes. Although 
the controller was called upon to break currents as heavy as 
150 amperes, it successfully performed this duty without 


features of Arrol-Johnston cars for some years past. 


; n E Average A.H. uu A.H. | | Average. Units actu- Cost Watt hours 
From D m eeu. miles per | output Stop! aie input Hace eng allycharged| per mile. (output) per 
DANES da hour. (by meter). " 7l (calculated)! Volts. | Amps. at Id. run. ton-mile. 
acu pars MN DEEP RNC e DENM. 
Hrs. Min. Hrs. Min | d. 
Dumfries-Carlisle ...... | 36 2 30 14-4 94 1 2 120 | 73 37:5 13 0-36 128 
Carlisle-Penrith......... | 18 1 25 128 | 80 2 30 102 | 73 57 12 0-001 | 215 
Penrith-Kendal......... i 26 2 15 | 116 110 2 15 | nb | 73 49 | 9095 | 0-79 205 
Kendal- Lancaster. ..... | 3] D 40 | 128 | 75 0 50 | 96 | 73 45 12 0°57 174 
Lancaster-Preston e 21 1 30 14 i 68 1 45 | 87 | 73 45 I5 j on 161 
Preston-Manchester.. 30 3(dark)| 10 | 118 7 0 | 15 | 73 39:3 | 17 0-573 | 189 
Manchester-Burslem...| 33 3 0| u 136 2 90 | 174 | 7 453 057; | 203 
Burslem-Stafford ....... — 17 1 30 114 54 1 10 69 | 73 36 0-88 140 
| with 13st. passenger 

Staflord-Walsall ...| 20 1 35 | 125 | 54 0 55 69 73 34 0-45 130 
Walsall-Birmingham . 9 0 50 | 102 | 2 1 10 33 j 73 32 2:001 147 
Birmingham-Rugby... 3 (dark) 9:1 104 | 1 55 | 133 | 73 (dajrk) 34°6 0:35 157 
Rugby-Northampton. 2 (dark)| 115 81 | 1 2920 | 104 73 (dark) 40-5 0-54 169 

23 1 35 | 154 | 99 | 0 49 | 177 73 61 0-35 152 
Bedford-Luton ......... 1 .30 13°4 75 | 2 30 96 73 50 1:007 156 
Luton-London.......... 33 2 30 13:2 90 | Finish 116 73 30 0:33 133 


* Including finding electricity works and manceuvring car in and out for charging. 


f Including standing time before and after charging, average about 20 minutes at each place. 
N.B.— The figures of cost have been worked out at a uniform price of ld. per unit, but no charge for current was made at Preston, Stafford, 
Rugby, Northampton, Bedford and Luton. At Kendal £2. 2s. was charged (on account of special alterations), at Walsall 31d. a unit, at 


Manchester jd. a unit and 6s. 8d. man's time. Other pl 


aces charged Id. a unit. At each charging point the am pere-hours used on the previous 
rom the output at 78% A.H. efficiency, i.e., by dividing by 0°78; at stations marked 


section were replaced, and the A.H. i is calculated f 
p n e A.H. input is calcu ltage is an assumed figure and the average current is calculated from the output. 


($) a considerable overcharge was given. The average vo 
The same battery was used throughout the trip. 


Total miles run 362. - Average miles per hour 12:3, Average Cost per mile run 0*67d, Average watt hours (output) per-ton-mile 170. 


H 
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arcing. We can pay the highest tribute to the springing of 
the car, and also to the admirable running of the Palmer tyres 
which were used. A spare Sankey wheel with tyre was 
carried, but was not found necessary. We understand that 
this type of tyre is one of the most efficient obtainable, and, 
as it is necessary for an electric vehicle to reduce all losses 
to the lowest possible point, the importance of this point will 


be appreciated. CONCLUSION. 


Although the run is not the first long-distance triel made 
with an electric vehicle in this country, it is, so far as we have 
been able to gather, the first time that a distance of nearly 
400 miles has been covered by an electric vehicle in the total 
time for running and charging of 58 hours. This achieve- 
ment was, of course, rendered possible by the fact that the 
batteries could be charged at a rate almost equal to that of their 
maximum capacity without injury of any kind. It also 
demonstrates that a town type of electric vehicle can be used 
for touring purposes and over the roughest roads and under 
the worst possible conditions. Although the driver and the 
observer would have very much liked summer weather during 
the first dav of the run, they feel that the adverse climatic 
conditions provided an excellent opportunity of testing the 
car to the utmost. 


£F hoto, Percival & Co, 
Fie. 7.— AT " THE ELECTRICIAN " OFFICES AFTER THE FINISH OF THE RTN. 


It is still early to prophesy at what time the central-station 
interests throughout the country will afford immediate facilities 
for charging batteries of this class and at the rates at which 
current was taken on this particular route. It is significant, 
however, that the success of the run was entirely due to the 
willingness with which the engineers in the various towns 
placed their supply at the disposal of the Edison Storage 
Accumulator Concern. Through an unfortunate misunder- 
standing in the arrangements for notifying the stations of the 
progress of the car, several engineers were kept waiting many 
hours without news, but this did not damp their enthusiasm or 
detract from their interest in the car when it did actually arrive. 
It should be mentioned here that at Lancaster the mayor and 
chairman and members of the Electricity Committee turned 
out in force, Mr. G. C. M. Milnes, city electrical engineer, and 
Mr. Hogarth, electrical engineer, Morecambe, also being present. 
The latter was accompanied by the Mayor of Morecambe. At 
Birmingham, where excellent charging arrangements were 
made by Mr. Forrest, sub-station engineer, the passengers 
were welcomed by Mr. H. W. Foulds, who materiallv assisted. 
With a battery of the Edison type, supplied as it is with a 
guarantee of 4 years, at the end of which time the makers claim 
that it will still have its original capacity, it may ultimately 
be possible to inaugurate a scheme whereby electric vehicles 
can take in newly charged batteries instead of waiting several 
hours for charging purposes. Nevertheless, it should be re- 
membered that the possibility of successfully charging the 
nickel-iron type of cell at exceedingly heavy rates without 
any resultant injury renders the method of battery charging 
of less importance than ever before. 


We take this opportunity of expressing our thanks to the 
various station engineers who gave us such a hearty welcome 
during the course of the run, and to Mr. J. F. Monnot and his 
staff for their courtesy to us in making the arrangements for our 
comfort and giving us every facility for obtaining information. 


CHAIRMAN’S ADDRESS TO THE “POINT FIVES.’’* 


THE ASSOCIATION, THE TARIFF, AND THE MECHANISM. 


As many of those present are aware, the '' Point Five " Association 
has sprung from the suggestion, thrown out by Mr. Seabrook at 
Harrogate last year, to form a 4d. per unit Dining Club, among the 
managing engineers of undertakings supplying electricity for cooking 
and hesting. at the rate indicated. The idea was warmly taken up, 
and the first meeting held in July last, when seven managing engineers 
were present, representing every undertaking in the country, supply- 
ing electric:t v for domestic purposes at $d. per unit, with one excep- 
tion in consequence of illness. Since that date several meetings 
have been held at which the dining feature has been a diminishing 
quantity, and the technical discussions have absorbed an increasing 
proportion of the time, in fact the subjects demanding urgent atten- 
tion have been so many that the last meeting was devoted entirely 
to the consideration of tariffs and apparatus. | 

The “ Point Five " Association has therefore developed in response 
to the necds of the present electricity supply position, rather than as 
the outcome of a pre-conceived idea, and I would, in passing, draw tne 
attention of the technical Press, which still sometimes refers to us 23 
the " Point Five " club, to the fact that we are not a club, but an 
essociztion bent upon encouraging and developing the use of elec- 
tricity for all domestic purposes. The meetings of the association, 
have already been productive of valuable Papers by the engineers 
responsible for the initiation of the 0-5 tariff in Poplar, Southampton 
Luton and Bradford, and we have avoided the trouble so many older 
institutions and associations experience, in obtaining Papers, by 
changing our chairman at every ordinary meeting. The chairman is 
responsible for an address, which is supposed to occupy five minutes 
—actually takes about ten, and frequently gives rise to a discussion 
lasting two or three hours. These discussions are of an intensely 
practical nature and of great benefit to those attending them, as the 
merits and demerits of alternative tariffs and types of consuming 
devices are discussed, and a tremendous amount of useful informa- 
tion circulated, of the kind so saving of time and money in the early 
days of an important development, when the adoption of new 
methods, and the placing of new apparatus upon the market, is of 
frequent occurrence. In addition to tariffs and apparatus, selling 
and publicity methods, end, in short, everything pertaining to the 
advancement of electricity supply for domestic purposes comes 
within the purview of the Association. 

So far as private houses are concerned electricity supply has. 
until recently, and with few exceptions, been used for lighting 
purposes only, but there should be no two opinions among electrical 
men, that the time is now ripe for a general forward movement in the 
direction of making the electricity supply entirely supplant the gas 
service. This can of course only be done by the adoption of elec- 
tricity for such purposes as cooking and heating, and many other 
domestic uses. and, as the result of experience, the members of the 
“ Point Five " Association are convinced that no serious progress cèn, 
under ordinary cireumstances, be expected, unless electricity is sold 
for purposes, other than lignting, at not more than jd. per unit. 
Where this has been done, and the sale of heating and cooking and 
other consuming devices energetically pushed, the load and diversity 
faetors obtained from private houses has improved in a surprising 
manner. Put shortly, the load factor obtainable from private houses 
is largely what the tariff makes it, provided always that the supply 18 
pushed by an energetic Sales Department; and this proviso 19 
necessary, because the applications of electricity to various household 
uses are continually increasing, to the benefit, alike, of the load factor. 
the diversity factor, and the unit consumption, and heating and 
cooking by no means exhaust the multifarious uses which are develop- 
ing; as vacuum cleaners small motors and other accessories account 
for quite à large number of units, without making their presence felt 
from a plant and mains capacity point of view ; but in order to reap 
the benefit from these developments an adequately equipped sales 
department is absolutely essential. With regard to the unit charge. 
we, in Sunderland, tried 3d., and as the result of a good deal of 
activity & number of consuming devices were sold and put into use ; 
the consumers were pleased with the comfort and convenience, but 
EON sa dique ig cs ei pa ir enr eo qe Rid 


* Abstract of an address delivered by Mr. A. S. Blackman at the 
meeting of the '' Point Five," Association on Tuesday, June 17th. 
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the cost of using was so great that we were faced with the o!ternztive 
of either letting the apperatus fall into disuse and of abandoning 
our cooking and heating development for the time being, or of 
materially reducing the unit price, which was accordingly reduced 
to one halfpenny. With few exceptions, the electricity supply 
undertakings throughout the country «re in è position to supply 
electricity for heating, cooking end miscellaneous domestic uses, et 
this price. As evidence of the fincnc ^! soundness of supply et this 
figure, the tariff has been for some time in extensivo ind grow ng 
use in places of such divergent characteristics 2s Pop:or, Nouthamp- 
ton, Bradford, Marylebone, Luton, Bernes, Reading «nd Sunder- 
lend, ond as the result of experience with the tariff the respons: b'e 
menggers of these undert kings are energetically extending the use of 
it, and & more variea list of towns it would prob»b!y be difficult to 
find, so that what is proving uniformly successful in this varied group 
m:.y be said to be capable of very wide application. 

An objection sometimes urged against the development of » gencre. 
domestic load, under the 0-5 tariff, is the fear that consumers, heving 
discovered a good thing, would come on et such à speed thet genera- 
ting plant would prove insufficient. mains and services be found 
inadequate, and other troubles of & similar nature moterislise. 
It is probable that these fears largely arise from leek of exper' ence, 
and it is questionable what proportion of those suffering from them 
appreciate that the diversity of a heating. cooking and misccllencous 
domestic load is in the order of 20 to 1. As regards work coming on 
too fast, it may be positively asserted thet nothing of the kind will 
hzppen with electricity at 4d. per unit ; if the rate was reduced to 1d. 
per unit, or less, there would still be no fear of consumers coming on 
faster than the supply authority wanted them, and since a sales 
department was organised in Sunderland some three vears ago 
nothing in connection with it has impressed me more than the control 
a selling department gives over the development of the load. A 
well-organised sales department can develop or, if need be, check 
the load in any desired direction ; and everyone with exper:ence of 
the working of the 0-5 tariff will agree that anything in the nature of 
the load running away with one need not be feared for & moment. 
Whatever the rate may be reduced to in the future we shall always 
have to go out and sell our wares. The greatest stumbling block to 
the development of electrical heating and cooking in towns which 
have adopted the 0-5 tariff is the cost of the apparatus, and it is to be 
hoped that electricity supply undertskers will appreciate that the 
lack of a low-priced teriff throughout the country is largely responsible 
for the prevailing high prices. I em only repeating à truism in 
reminding you that manufacturing costs are lergely dependent upon 
quentity, and as manufacturers have et present to look for their 
principal market to à comparatively small number of towns, it 
follows thet when the number of these is greatly increased, as it 
assuredly will be in the near future. the market for heating and cook- 
ing and other similar apparatus will correspondingly expand. and 
prices drop to the advantage of 51] concerned. 

And now just a few words with reg»rd to apparztus. While the 
“ Point Five " Association is doing èll it ean to standardise domestic 

crifis, I would ask manufacturers of consuming devices end 
accessories, Whether they cannot assist the object we have in v.ew, 
and incidentally themselves, by standardising in sume respects. I 
know that this is a thorny subject, and one frequently met with the 
reply that standardisation spells stagnation. but the truth of that 
must depend upon the degree of standardisation attempted. The 
plea that it is too early to attempt standardisation will not avail, 
because one of the accessories most in need of attention, has been in 
use, in approximately its present form, for the last 15 years or more; 
I refer to the plug and socket. The requirement is that the spacing, 
diameter and length of the pins be defined for standard amperages, 
and yet, after all these yeers, it is often impossible to send a consum- 
ing device out, wired up to a plug, with any certainty that it will 
fit the consumer's sockets of similar ampere rating. "There are 
upwards of 10 different spacings and diameters of 10-ampere plug 
pins in use, and the chaos is so great that plugs rated at the same 
&mperege in the same house are often not interchangeable; and 

otters tend to get worse rather than better. The benefit resulting 
from the standardisation of plugs and sockets would be immense, 
and it surely cannot be fairly said that development would be 
retarded in consequence. We talk of the convenience attendant 
upon electrical methods, and year after year ignore such an obvious 
necessity as this ; and it is surely a pity that the inherent advantages 
of many portable domestic consuming devices should be discounted 
In consequence of a lack of concerted action. 

_Another point upon which standardisation might well be con- 
sdered is with regard to hot plates. Overall digmeters and the 
Position, sizes, and conformation of the terminals and fixing arrange- 
ments could surely be uniform ; and the design of the hot plate the 
same whether for use in the top plate of »; cooker, as a heating element 
of an oven, or as an independant piece of apparatus. 


In mentioning standardisation to manufacturers one is apt to be 
met with the reply thet the menufacturer in question has been fully” 
into the pros and cors of design, and that the expenditure of » con- 
siderable emount of t m^ ard money has satisfied him thet his. 
perticuler designs gre prefereble to all others, and that he would not 
regard it es en edvontege to turn out cookers to which other makers’ 
hot plates could be fitted. But I ask manufacturers to consider the 
matter from the electricty supply manager’s view point. The 
position is thet electricity supply undertakings will from now on- 
wards expend considerab'e and increasing sums of money upon 
heating, cooking and other domestic consuming devices, end acces- 
sories for h're purposes ; and the quantity of apparatus that can be 
so p'oced will very largely depend upon the rates at which it can be 
hired. 
In erriving èt these rates, considerable regard will have to be paid 
to the risk of obsolescence, because, notwithstanding the state of 
reliability to which the erticles in question have now attained, it 
will not be disputed that the near future is likely to witness further 
improvements, end the consequent depreciation to existing stock 
.could undoubtedly be greatly minimised by such æ measure of 
standardisation as would ensure interchangeability of perts. In 
the light of an intimate knowledge of the manner in which electricity 
supply authorities view this matter, I can assure manufacturers of 


its first importance, in building up the sales of apparatus for hire 
purposes. 

I have been requested to say that the Association will welcome 
expressions of opinion, as to whether radiant or convected heat is 
preferable for ovens. The question is one upon which considerable 
difference of op'nion prevails, some people being of opinion that 
radiant heat is best for meat, and convected for bread, while others 
suggest that convected heat is better for all classes of oven work ; and 
it would be of great assistance if settled ideas regarding the com- 
parative value of the two heats prevailed. In connection with this 
point it must be borne in mind that an oven which may be an out- 
standing success in the South of England, where people, for the most 
part, do not b:ke their own bread, may be a failure in the North, 


where. speaking generally, they do. 


DISCUSSION. 


Dr. S. Z. DE FERRANTI, in opening the discussion, said that he was 
satisfied that above everything else the question of price of the supply of 
electricity was the thing which was going most largely to settle the 
g»neral usefulness and the general adoption of electricity for all purposes. 
He congratulated the Association on taking up the question of cheap 
electrivity for domestic purposes. What they now had to do was to 
exiend the scope of the Association, There must be a large electrical 
supply at those cheap prices to induce manufacturers to produce on a 
sufficiently large scale to bring down the cost of the apparatus. What 
was wanted was as much as possible a 24-hour load, as there was nothing 
that would bring down the cost of current more than a good load factor, 
It would therefore be well worthy of the attention of everybody con- 
cerned to try and devi ¢ apparatus which would consume current over 
the maximum time and have the result of the current consumption avail- 
able in the form is wa: wanted and just when it was wanted with the 
least possible loss. 

Mr. J. Horace Bowpzs (Poplar) said that although he was the first 
chairman he could not take any credit for the formation of the Associa- 
tion. This was duc entirely to Mr. Seabrook, who had done all the spade 
work, and had really been the founder of the Association, He thought 
very serious consileration should be given to the adoption of some 
uniform method as to what were running and what were standing costs, | 
which, to his mind, was the foundation of the whole business. They 
should also try and get some standard system of charging. He considered 
that the ideal system would be to tell à man when he took a house that 
there were so many lights, that his current for clectricity would be so 
much, and that he coüld use as much as he liked. That, however, could 
only be obtained when thev were able to do away with running costs. 

Mr. A. F. Berry said that the price of current for cooking purposes 
had been brought down beyond his dreams—for the moment at any rate. 
He did not quite understand why so many of them had overlooked the 
0-75d. "Thegreatest difficulty was to get the cookers into the house, and 
he considered that the engineers themselves should lead the way. What 
was wanted was a straight rate, as the majority of women objected to 
working things out, and so long as they left the customer out of their 
calculations they would do no business worth speaking about. In his 
opinion the rate at which cookers were hired out was more important 
than the rate charged for the current. With regard to lowering the price 
of the manufactured article, the prices of the cookers that he was into- 
rested in were based on a turnover of 30,000 a vear, which figure, however 
had not yet been reached. His ideal was a universal flat rate. Regarding 
radiant or convected heat, he found that sometimes one, sometimes the 
other, and usually both were required. A point which was greatly 
retarding the cooking business was that the great majority of canvassers 
had been round the country and told everybody that there was no heat 
in clecinicity. 

Mr. H. Homes (St. Marylebone) thought that few people realised how 
greatly the charge for current depended on tho charge made for appa- 
ratus. He knew of one or two cases in London recently where they were 
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deciding the question of the adoption of electrical cooking mainly on the 
first cost of the apparatus, and he found that the cost of a complete 
electrica] equipment for commercial purposes was actually less than the 
«Ost of a steam and gas-cooking equipment. The hiring of cookers was 
absolutely essential. "The figure as to hire in relation to the net purchase 
-price appeared to be from 20 to 25 per cent.. which he believed would 
eventually show the hire of electric cookers to be at least a self-supporting 
proposition. An efficient sales department with experienced represen- 
‘tatives and ** appro  " work were also very necessary features, At Marv- 
debone the returns of electrical cookers sent out on approval were less 
than 8 percent. Another very important point was to have lady demon- 
strators, He was certain that gas and coal cooking had been put up 
with for many years past simply because there was no substitute. The 
output of cookers at the present time appeared to be limited not by the 
public demand for them. but by how soon they could get deliveries from 
the manufacturer. l 

Mr. T. Roes (Bradford) said that it was just three vears ayo that 
Bradford adopted a special domestic rate of 15 per cent. on the rateable 
walue plus dd. per unit upon the units sold, as registered by meter, for 
All purposes within domestic premises, and so far as they were concerned 
they eonsidered that tarif à proven success. It had been put avainst 
the ' Point Fives" that they were not charging dd. per unit, but he 
defied anybody to prove that the Bradford consumers were paying more 
than that amount for the additional units they used. They would like 
to adopt the 4d. rate for all consumers, including shop premises, and at 
the present moment had such a step under consideration. 

Mr. E. P. BENNETT (Simplex Conduits) agreed that a much tower list 
price of the apparatus would certainly appeal to many consumers. The 
question of standardisation was a very difficult matter. He had also 
found that both radiant and convected heat were necessary for cooking. 

Mr. R. W. HcGaHwMaN said that there was nothing casier for those 
people who were afraid of being swam ped with cheap units than to adjust 
their tariffs in the sales department, so as to get what they could. con- 
veniently deal with at remunerative prices. One of the things wanted 
was more publicity. and he would like the “ Point Five ” Association 
to make an effort to see that they had a really comprehensive scheme 
of publicity in the daily papers and also in the ladies" papers. 

Mr. HavpN Harrison disagreed with nearly everybody who had 
spoken. He had installed electrice cooking in his own house, for which 
he paid 1$d. per unit, and he found that his quarterly bills for electric 
cooking were less than by gas at Is. 9d. per 1,000 ft., which showed that 
reduction of price was not the mostimportant point. Regarding standard. 
jsation, undoubtedly many of the accessories should have been standard sed 
years ago, but it was certainly not. yet the time to standardise the 
cookers themselves, The ideal cooker should not have a hot plate at all. 

Mr. CLincy (proprietor of the Delico Restaurant) said that the first 
electric cooking apparatus he had charge of in London had been working 
for two years, and so far there had been practically no upkeep cost what- 
soever. He did not think that electrical apparatus would take the place 
of steam, because one could not produce steam from electricity as 
cheaply as from coal. His present apparatus had now been working 
jyst over a year, and he did not know of a single item which he had ha 
to spend on any piece of apparatus beyond the certain fixed charge. 
Englishmen were creatures of habit, and it would take a very long time 
before the English householder would appreciate the fact that elec- 
tricity was not expensive. At Id. per unit electric cooking cost abou: 
tbe süme as gas, at dd. it was cheaper, but a: 1311. it was certainly dearer. 
Coal was absolutely out of it for range purposes, as about 80 per cent. 
went up tho chimney. He hoped that next year his restaurant would be 
cooled as well as heated electrically. 

Mr, R. ScHoriELD (Ferranti), as a consumer of clectricity, was 
strongly of opinion that a price which included the hire of the appa- 
ratus was better than a 4d. a unit. One of the greatest stumbling blocks 
was that tenants did not feel disposed to spend £10 or £20 in putting m 
an electric cooker when they might leave the premises in three months. 
Standardisation was a very important but dangerous point. Pomts 
which could be standardised were as follows: (1) The maximum and 
minimum sizes to be allowed, but not the shape; (2) the number of 
boiling plates ; (3) provisions for earthing; (4) units interchangeable ; 
(5) whether the switches should be on the cooker or on the wall; (6) 
whether fuses were required for each circuit. Supply companies who 
ihad no showroom should be ashamed of themselves. An arrange- 
nent should be made with the contractors to show their apparatus in 
:the supply company's show rooms, for which a charge of something like 
£10 or £20 a year would be good business for the contractor. 

Mr. F. B, Grogan wished Mr. Blackman would tell him what Teel pro- 
gress be had made in Sunderland since the introduction of the 1d. tariff 
jnow over à year Ago. When in Sundcrland in February last vear he was 
able to prove to the people there that on the di system he was able 
to give & four-course dinner for 20 people costing tid. per head, while the 
maximum demand showed only 6:2 kw. wid on thai occaston hc seriously 
warned the chairman of the committec that unless thev introduced hiring 
they would make no serious progress. Jie discounted what Mr. ( linch 
gaid about the original price of the apparatus, and guaranteed that witha 
system having a low hiring rate and a high price per unit he would get 
out 5 to 10 cookers to every one W ith à system having a high hiring rate 
and a low price per unit. He had no doubt that all manufacturers 
would be pleased to come into line so far as the standardisation of 

accessories was concerned. He would ask them not to depart too 
readily from such & very high and proved efficiency as the Pricity in 
favour of something which they might think was more reliable if it was 
The matter should also be considered from 


3i , tin energy. 
gomg to cost a lo n Ts ES > 1 LP YR r à í ‘y R , i g 
the manufacturers’ point of view. Cony ected heat was the same thing 


as radiont heat. Mr. Holmes had remarked about delivery. He 


guaranteed that the company which he represented would deliver within 
seven davs anv order which anvbody liked to place up to 5) cookers, 
Regarding publicity. the " Standard "' of June lOth contained an article 
written by Mr. Horsnaill, signed by himself as A. M.L.M.E. and ALLELE, 
which, in his opinion, was a perfect. disyrace to the profession which he 
represented, and some of those present who had greater power should 
take the matter up and see if thev could not remove Mr. Horsnaill from 
the Institution of Electrical Engineers, 

Mr. H. GRAY (ecrinz.on) said that it did not matter whether radiant 
or convected heat was used so long as one had the temperature, As 
regards hiring out, why should not the makers take the risk themselves 
of hiring at à low rate? A good business organisation was essential to 
push things alony, 

Mr. T. Rovers (Bradford) did not agree withthe speaker who suggested 
that when an undertaking became swamped with cheap units the sales 
department should damp it down. This seemed a very unusual pro- 
cedure, Contractors should. keep their own showrooms and work with 
the supply companies, His firm would soon put on the market a glowing 
red hot plate. the efictency of which went up to 70 per cent. 

Mr. B. Sankry (Whitehaven) held the view that the qualifications for 
membership were too hard and fast and could be broadened by the in- 
clusion of all engineers who were selling on the “ Norwich " system with 


running charge not exceeding Id. per unit. and no limitations as to m ini- 


mum. He hoped thai that meeting would be the cause of persuading 
the smaller undertakings to take up cooking business, which, with careful 
nursing, amply repaid the trouble taken. 

Mr. N. Prentice (Felixstowe) thought, that there was considerable 
difference between radiant and convected heat: the former roasted, 
while the latter baked. Experimenting with coal and electric cooking, 
he found that the losses in the coal oven ranged from 15 to 25 per cent., 
while the losses in the electric were only about 3 or 4 per cent. The 
electric cooking took longer but meant much less work for the household. 
He was interesced to see that in à great many of the American cookers 
they put automaiic switches on, parily to regulate the temperature and, 
by means of a clock, to switch off the current when the cooking was done. 
He thought that not only should the chief of the station use electric 
cooking for his own personal information, but all the staff should do so, 
and should be supplied with the apparatus and current free if necessary. 

Mr. W. MILLER did not suppose that many of them had considered 
what it cost to produce a cooker-——not only the manufacture, but also the 
cost of selling it. The ** Point Five’? Association might go one point fur- 
ther, and. arrange for demonstrations by their own paid demonstrators. 
Reganting deliveries, most manufacturers stocked cookers and could 
deliver within one or two days. An electric cooking school was a good 
idea. Manufacturers must know more than the ordinary supply engineer, 
none of whom had more than 150 cookers on, while the manufacturers 
had the combined experience of all the stations in the country, The Manu- 
facturers’ Association should be considered when standardising cookers. 

Mr. D. HvNTLEY said that the biggest question in connection with the 
subject—viz.. heating—had hardly been touched upon. It was absolutely 
impossible to standardise radiator designs, but he imagined that 
manufacturers would agree in à body to standardise plugs and sockets. 
He appreciated the idea of the sales department's co-operation with 


- the manufacturer, 


Councillor H. R. Barog, in proposing the toast of the “ Point Five 
Association,” said that a cheap rate was absolutely necessary if they were 
to compete with yas. But why should they stop at 0-5 for cooking? 
Thev could go further. and make it 0-5 for all purposes. 

Mr. A. S. BLACKMAN briefly responded to the toast. Ho believed that 
the discussion had been a record one. Some of the most succereful 
cookers had hot plates, and he considered that the standardisation of 
them would certainly be a step forward. It was true that Bradford did 
not hire out apparatus, but he hoped they would do so in the near future. 


me MM — 


Establishment of Uniform Notations in the Theories. of 
Potential and Elasticity.—It has been proposed to establish 
uniform notations for the quantities which occur in the theortes 
of the equation for the potential and of the differential equa- 
tions which belong to the theory of elasticity for isotropic 
media. Afterwards research will be continued by extending 
the convential notations that may be agreed upon in regard to 
the theory of potential to more general partial differential 
equations of elliptic type, and in regard to the elastic differen- 
tial equations to the corresponding equations for aeolotropic 
media. The notations should conform as far as possible to 
existing notations. An international committee of organtsa- 
tion has been formed for this purpose, which desires the 
co-operation of scientists in answering the question : “ What 
are the notions and notations in respect of which it is desit- 
able to establish uniformity 1” These answers will be publ.shed, 
and next year a second circular will be issued asking for sug- 
gestions as to how the desired uniformity may be brought 
about. Those interested in this question should communicate 
with Mr. Arthur Korn, 25 Schlüterstrasse, Charlottenburg, 
Germany. It is proposed to designate the Society CONPE, 
these being the initial letters of Committee of Organisation of 
Notation in Potential and Elasticity. 
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EIGHTEENTH ANNUAL CONVENTION OF THE INCOR- | 
PORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


(Concluded from page 430.) 


DISCUSSION ON PRIME MOVERS FOR. ELECTRIC POWER.— 
Continued. 


Dr. S. Z. DE FERRANTI, in reply to the discussion, said Mr. Richardson 
and Mr. Wordingham had raised an interesting point of principle in rela- 
tion to the present and the future. The reason he had thought it important 
to speak about the future was that an idea of what was likelv to take 
place in the future could greatlv help them in the commercial develop- 
ment of the present. Mr. Richardson had put that very truly. The 
supply engineers might be too busv to have an opportunity of thinking 
out what the developments of the future might be, and therefore it was 
perhaps a good thing that some people looked at the business from a 
different point of view, and occasionally reminded them of how their pre- 
sent actions might be guided by what was going to take place in the 
future. He thought the criticism might be brought against him that he 
had dealt with the matter too much in the light of the present. He 
had said they were all adopting one method of generating electricity. 
because they had no option to do anything else. Apart from the ques. 
tion of fuel, thev were not using medium-sized generating units of the 
interna] combustion type, or using oil, because those units did not exist 
commercially for them to do the work with. What had been done for 
naval purposes had been enough to frighten the naval users on the sub- 
ject. What had been done had not got anywhere near what was possible 
for them to consider with regard to carrying on the work they had to do. 
Two years ago he was at Gary, on Lake Chicago, and at a great steel works 

there gas was a by-product of which ample supply was got from the blast 
furnaces. They had installed 16 2,000 kw. gas engine driven alter- 
nators. The engine-house was an immense one, and the installation ran 
to 32,000 kw.; it was worked under conditions which gave it every 
chance. Why was it the Commonwealth Edison Co., the biggest makers 
of electricity in the world, did not instal a similar plant to that and put 
up producers to work it by? It was because they were money-makers, 
their living depended upon supplying the public at a sufficiently low rate, 
and thev had found it did not pay them to adopt this plant. "Their 
latest station, the North-West power station, was just starting up with 
the first of its 20,000 kw. steam turbine units, they had bought from 
Sir Charles Parsons a 25,000 kw. unit, and they had just contracted for a 
30,000 kw. machine from the General Electric Co. The answer to most 
of the criticisms was that the supply engincers were doing in cach par- 
ticular case the only thing they could do, and that would continue to be 
the answer. They would have to do what it paid them to do. The 
Diesel engines were nearly always installed for small supplies, and it was 
unquestionable that the whole tendency was to make electricity on a 
large scale. The very change from a purely lighting supply to one 
where the gas business of heating and cooking was taken was an answer 
to that particular question. A supply which was small yesterday must 
be of a fair size to-morrow. The tendency was towards supplying fuel 
to the consumer in the shape of electricity, and it paid the consumer 
better to have a commodity which did what he wanted at a lower labour 
cost than would be incurred in getting the same service performed in 
other ways, He had no doubt the Accrington installation would pay the 
Corporation, and it would also afford a means of getting experience in a 
most important direction. It would also be important because it would 
help to supply a link in the chain which went to form their future method 
of generation, when thev would turn all the coal into gas and then use it 
In some other way—he did not say whether they would burn it under the 
boilers or in cylinders or how—and then turn it into electricity. Mr. 
Weekes might have confused the members by only giving & partial 
explanation of what he was interested in. If steam were generated in a 
boiler, and passed through an engine and then the remaining heat units 
in the steam used, for purely heating purposes, the horse-power would be 
got very cheaply, but if they followed that plan generally in making 
electricity the country would be overflowing with sugar and washed 
awav with soap. But utilising plant so as to get boiling economically, 
though useful in certain factories, did not apply to generating stations 
for general supply. He was satisfied that Mr. (hattock had solved 
in the most efficient way the problem he had had before him. It was 
fortunate that electrical engineers did not depend upon Diesel 
engines; otherwise the supply might run short, as Messrs, Mirrlees, 
Bickerton & Dav had enough engines to make for two vear. Mr. 

Hoadley had surprised him more than anyone. He (Dr.Ferranti) had 

made a note that he did not pretend to recommend his scheme for 
comparativelv small sizes, but Mr. Hoadlev said he found it paid to 
instal steam in preference to something else. It would be a desirable 
thing for municipalities and companies to work together and supply 
outside their present areas. With regard to the supply of apparatus on 

consumers’ premises, he hated municipal trading, but still as they were 

doing it they should do it well. They not only wanted powers to do 
everything necessary to encourage the use of electricity, but also powers 

to work together and supply outside their own districts. This was 

closely allied with the question of prime movers, because it would enable 

larger areas to be supplied from a centre or several centres, and bring 

them nearer to what he considered ideally necessary in the way of cheaper 

generation, 

A vote of thanks to Dr. Ferranti (proposed by the President) closed 
the proceedings. 


generally. 
municipalities should possess powers for hiring and selling appa- 


ratus, also for carrying out wiring work, and that others should 
be unable to obtain these facilities. 
of the smallest undertakings in the country, had obtained 
these powers by means of an omnibus bill. He made a special 
appeal to all the members of the Association to assist in getting 
the bill passed. He thought good work could be done by the 
members keeping in touch with the Parliamentary repre- 
sentatives for their districts, and persuading them to take an 
interest in the bill. Mr. Edgcome paid a high tribute to the 
work of Mr. C. E. C. Shawfield, in whose position he stood bv 
the selection of the Council. : 
had left municipal work, for he believed that he would have 
done as great things for the Association in the future as he had 


done in the past. 
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The meeting then adjourned for luncheon. In the afternoon 
motor buses conveyed a large party of members and delegates to 
the Deptford station of the London Electric Supply Corpora- 
tion and thence through the Blackwall Tunnel to West Ham. 
Descriptions of both these stations appeared in our last issue. 


Wednesday, June 18th. 


This morning members and delegates assembled to discuss 
the burning question of ‘ The I.M.E.A. Bill " and “ Heating 
and Cooking." As this meeting was held in camera we are 
unable to give any account of the proceedings, though doubtless 
they would be of interest to our readers. 

In the afternoon the “in camera " restriction was removed, 
and a large party of members, delegates and visitors proceeded 
to the Lot's-road station of the London Electric Railways. 
Àn account of this station was given 1n our last issue. 


ANNUAL DINNER. 


On Wednesday evening the members of the Association, 
their lady friends and guests assembled at the Hotel Cecil to 
the number of about 300, under the chairmanship of Mr. 
J. E. Edgcome, President of the Association. The company 
included the Mayor and Mayoress of Kingston-on-Thames 


(Mr. Councillor C. H. Burge, F.I.C., and Mrs. Burge), Mr. W. 


Duddell, F.R.S., President of the Institution of Electrical 
Engineers, Dr. S. Z. de Ferranti, Mr. W. H. Bryan, Chief 
Engineer to the Metropolitan Water Board, Mr. A. L. C. Fell, 
L.C.C. Tramways, Mr. C. H. Wordingham, Mr. J. H. Rider, 
Mr. J. F. C. Snell and a large number of central-station 
engineers and manufacturers, including many members of the 
Council of the B. E.A.M.A. The toast list was comparatively 


short and was somewhat modified by the unavoidable absence 


of Sir W. Howell Davies, M.P. 
Mr. W. DupDELL proposed the toast of “ The Association ” 


in a few well chosen words, and referred to the pleasure which 
it had given him to welcome the members at the new home of 
the Institution of Elcctrical Engineers. 
associations were materially assisting the progress of the 
industrv]by enabling men of widely different opinions to get 
together and talk matters over and smooth out their differences. 


He felt that such 


Mr. J. E. Epecome, responding to the toast, said that 


although the Association was not yet of age it had done very 
good work. 
though primarily technical in its objects, it included amongst 
its members the chairmen of municipal committees, and the 
combination of these gentlemen and the engineers generally 
made for the success of the Association. 
membership of 400 was divided equally between engineers and 
representatives of municipalities. 
the undertakings embraced by the members of the Association 
was £120,000,000, a large sum, he thought, to be in the hands of 
comparatively young men. 
W. H. Davies, M.P., and also of Mr. G. Cave, K.C. Both 
thcse gentlemen had done a great deal in assisting the I.M.E.A. 
with their bill. In this respect he also paid a very high tribute 
to the work of Ald. Pearson and Mr. Faraday Proctor. The 
bill promoted by the I.M.E.A. was, he thought, in the best 
interests of electricity supply and the electrical industry 


It was probably unique as an Association, for 


The approximate 


The total capital value of 


He regretted the absence of Sir 


It seemed an illogical position that some of the 


Kingston, which was one 


He regretted that Mr. Shawfield 
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Mr. R. A. Cnarrock, who was put down to propose the toast 
of the Houses of Parliament (but in the absence of Sir H. 
Davies this toast was omitted), proposed “ The Past Presi- 
dents of the Association," and coupled with the toast the 
names of Mr. C. H. Wordingham, Mr. J. H. Rider and Mr. 
J. F. C. Snell, all of whom were present and briefly replied. 
Mr. Rider, who has recently returned to this country from 
South Africa, was particularly welcomed by the company. 

Mr. H. Richardson (Dundee) faithfully carried out his annual 
duty of proposing the toast of “ The Guests," and in a humorous 
speech referred to the special pleasure which the company had 
in welcoming ladies to the dinner. 

The Mayor of Kingston (Councillor C. H. Burer, F.LC.) 
and Dr. S. Z. DE FERRANTI responded, and the proceedings 
terminated at a comparatively early hour. 


Thursday, June 19th. 

This morning members and delegates, with once more a 
goodly proportion of visitors, assembled at the Empire Theatre, 
Kingston-on-Thames, the journey being made by a special 
train from Waterloo. 

On arrival at the Empire Theatre the party were welcomed bv 
the Mayor or Kixeston (Councillor C. H. Burge), who said 
it was a pleasant and easy task that he had to perform that 
morning. Kingston-on-Thames was a royal and ancient 
borough, and they would all of them have an opportunity of 
realising the charm of that part of Surrey. In the Papers 
that morning they had very important questions to consider. 
The electric vehicle especially he felt sure wasa vast'improvement 
on present methods, and by its increased cleanliness would do 
much to improve the amenities of their streets by the super- 
session of the horse-drawn and petrol vehicles.’ 

Mr. J. E. Epccome, in proposing a vote of thanks to the 
Mayor for his welcome, said that their Association had done 
good work in the past. and with increased capital they would be 
able to do more for the good of the community generally. Like 
Mr. Ferranti he looked forward to the time when everything 
would be done electrically, and when electric light would be in 
truth a poor man’s hight. He expected that in those days coal 
would be burnt at the coalfields, electricity generated by 
enormous machines, and transmitted thence to where it was 
to be used. In conclusion, he thanked those present for 
supporting him so well in his own borough. 

Mr. C. H. WonDiNGHAM, in seconding the vote, said that 
much of the strength of the Association was due to 1ts meniber- 
ship being open to both engineers and Committee men. 

On the motion of the president the vote of thanks was carried 
with acclamation. The Mayor briefly replied. 

Mr. J. Christie's Paper on “Aìr Filtration, Cooling and 
Ventilation of Electrical Machinery," which we give below was 


then read. 


AIR FILTRATION, COOLING AND VENTILATION OF 
ELECTRICAL MACHINERY. 


BY J. CHRISTIE 
(Engineer an] Manager, Corporation Electricity Departmert, Brighton). 


The following notes are intended to applv to the air filtration, 
cooling and ventilation of large steam turbo-driven alternators, 
such as it is common practice to instal in modern power houses. As 
constructed by leading manufacturers, these sets are now supplied 
under the most stringent guarantees as regards steam consumption, 
coupled with reliability and liberal overload ratings ; in fact. within 
limits, the only condition governing the outputs obtainable from 
them is the temperature rise which the electrical windings and their 
insulation can safely withstand. Till a few vears ago such machines 
were run with open ends and natural ventilation, but the temperature 
rise, even on less than full load, was often excessive. By fitting 
end bells, air ducts and forced ventilation the makers, without any 
very material alteration in the design, have with the same carcase 
been able to double the output with a decreased temperature rise, 
whilst the selling price per kilowatt of rating has been propor- 
tionately reduced. All this has proved a great boon to the pur- 
chaser, but the advantages thus gained have brought in thoir train 
a host of minor, though still serious. difficulties in the way of filtration 
and conditioning of the air which, so far, have only been dealt with 
in a rather crude fashion by means of cloth screens. Effectively to 
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cool large units of plant with the surrounding air at normal tem- 
perature some 5 to 7} cubic ft. of air per minute per kilowatt of rated 
output must be forced through the windings of the machine, the 
general practice being to draw this from outside the building, or, 
where the conditions are favourable, from the engine-room base- 
ment, the circulation being effected either by separate motor-driven 
fans or by fans fitted to the rotating part of the machine itself. For 
moderate-sized units of, say, 3,000 kw. to 5,000 kw. capacity, at. 
speeds of 1,500 revs. per min., I favour this latter arrangement, as 
being cheaper, more efficient and reliable ; but for large slower-speed 
plants, and where there are several of these sets working together, 
then undoubtedly the best lay-out is to provide main inlet and outlet 
duets common to all machines with branches and dampers to each 
unit, and to have a combination of fans on the rotors themselves, 
supplemented by separate motor-driven fans for heavy overloads, 


the air filters being fitted at the ends of the intake ducts, and pre- 


ferablv in a suitable chamber outside the building. 

All air about a power house, no matter how cleanly the surround- 
ings may be, is heavilv charged with dust and fine grittv particles 
in suspension, and unless every care is taken to filter it before passing 
through the machine the windings become coated and the air ducts 
choked up, and with the consequent rise in temperature the efficiency 
of the machine repidly falls off. A sensitive air gauge is a most 
usefu] accessory to fix on the main air duct to the machine, as it 
shows the attendant at a glance the actual condition of the ventilating 
system. Where no filters are provided there is little doubt but that 
the condition of the varnish and insulating fabric on the end wind- 
ings hecomes in time seriously affected by the heat and the constant 


sandblast action which takes place due to the large volume of grit-- 


charged air moving at high velocity over their surface, thus making 
it porous. If à machine in this condition is allowed to cool down in 
a humid atmosphere the insulation, due to the absorption of mois- 
ture, rapidly falls below a safe figure, and this I believe is the real 
cause of many mysterious " burn-outs ° for which it has been 
difficult to account. Most of you who have had this unpleasant 
experience will, I think, agree with me that such failures have 
generally occurred when a machine has just been run up and put on 
load after a lengthy rest. 


The type of air filter most commonly in use consists of closely 


woven cloth tightly stretched on suitable wooden or wickerwork . 


frames, and so arranged as to present a large area to the incoming 
air, thus keeping the velocity and pressure on the fabric at this point 
as low as possible. The general practice is to allow } sq. ft. of filter 
medium per cubic foot of air per minute. This is approximately 
equivalent to 1 sq. ft. of area per kilowatt of rated output, and in 
the case of large machines it becomes a most unwieldy surface to 
handle efficiently. At best. this type of filter can only be regarded 
as an unsatisfactory makeshift, and it possesses the following dis- 
advantages: A large space is occupied in proportion to its capacity ; 
it requires cleaning at frequent intervals; the filter cloths wear out 
quickly and are expensive to renew (£75 to £100 per annum for cloth 


and labour is by no means an outside figure for the efficient main- . 


tenance of such a filter on say, a 3.000 kw. set of plant); the cleaning 
of the filter is a long and dirty job, and can hardly be accomplished 
without taking the machine out of service for some considerable 
time; owing to its combustible nature it is a hazardous fire risk ; 
unless of liberal area it quickly chokes up. and the air pressure rises 
till the fabric bursts. It is well to note that the air pressure on the 
intake duct of a machine should not be allowed to exceed lin. to 
I} in. of water, otherwise there is a grave risk of oil vapour being 
drawn in from the bearings if the oil is run at the excessively high 
temperature one usually sees on turbine installations, and this has 
a most harmful effect on the insulation. 

As an efficient substitute for a cloth filter, a suggestion was put 
to me last year to use a water spray screen such as is fitted in the 


“air conditioning chamber” in the Plenum system of ventilating 


large buildings, and facilities were afforded me for inspecting such an 
equipment in connection with a large institution in London. On 
the face of it, at first sight, it strikes one as a rather daring pro- 
position to pass air through water then directly into the internal 
anatomy of a high-tension alternator, but I was so satisfied with the 
experiments which I was kindly enabled to carry out that I had no 
hesitation in recommending my Council to purchase 4 suitable 
apparatus of this type for the last new alternator installed at our 
Southwick power house. It consists (see drawing) of a strong rect- 
angular galvanised sheet-iron chamber, one end (the air intake) 
being open and fitted with louvres. This opening is of such set- 
tional area that the velocity of air at this point when the machine 4 
going full blast is comparatively low. In our case this filter 1s fix 

in the basement adjacent to the machine foundations. Some 2 ft. 
inside the air inlet a water screen is fitted. This consists of & series 
of small nozzles pitched 6 in. apart uniformly over the entire area- 
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Some 6 ft. beyond the screen a moisture eliminator is fixed. (This 
is & sort of baffle, very similar to that used in an oil separator such 
as is fitted in the exhaust steam pipe between the low-pressure 
cylinder of a reciprocating engine and the condenser.) Thence the 
air passes directly into the alternator. The base of the chamber 
forms a fresh-water tank holding some 300 gallons, and is fitted with 
a ball cock off the town niains to keep the level constant and to make 
up for anyevaporation. A small motor-driven centrifugal pump about 
2 H.P. circulates this water at a pressure of 20 lb. to 25 lb. per square 


inch through the system. The nozzles project this water in the form of a | 


finely atomised spray directly against the incoming air (this space, 
when the apparatus is working, having the appearance of a dense 
steamy bank of cloud), and all solid matter in suspension in the air 
is caught and precipitated in the tank. Any beads of moisture or 
grit carried through with the air are effectively trapped by the 
eliminator, and nothing but pure cool humid air is carried into the 
mechine. In some localities during the winter months with this 
class of filter it will be desirable to fit a small steam coil in the water 
tank just sufficient to keep the water from freezing. The advantages 
claimed for the water-screen filter are :— 

For equal capacity the space occupied is less, and in the case of 
large machines only about half that of a cloth filter. There is no 
fire risk. The apparatus is quickly and easily cleaned, it being only 
necessary to drain off the water at intervals, depending on the amount 
of dirt in the air (once every two weeks in our case is often enough), 
wash out the tank with a hose pipe, fill up and start the pump 
azein. All this can be done in a few minutes and without even 
taking the machine off load. There are no costly filter cloths to 
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can be carried on any machine so equipped without increasing 
the temperature rise, and if a super-cooling refrigerator is fitted in 
the water system this overload capacity can be still further increased 
to 25 or 30 per cent ; in fact, I firmly believe that in the near future 
turbines of ample power to carry extra heavy overloads will always 
be provided. The attendant will then simply load up the alternators 
to which they are coupled till their temperature attains a pre- 
determined maximum safe limit, and electrically-controlled ther- 
| mometers on the switchboard for this purpose will supersede the 
! ampere and watt meters now used. This extra cooling effect is 
perhaps the chief advantage of this system, especially where large 
units of plant are concerned, as thé additional outputs obtainable 
for practically the same capital outlay amply justifies its general 
adoption. The condition of service under which the Southwick 
machine operates is generating three-phase alternating current, 
50 periods, at 8,000 volts with 250 volts excitation on the field 
windings. Our equipment was, I believe, the first to be installed 
in this country, and has been running since August last with entire 
satisfaction, and the insulation resistance has been consistently 
maintained, showing that any moisture carried through with the 
air is harmlessly evaporated on the warm windings of the machine, 
and that this tvpe of filter may with safety be used for ventilating 
extra-high-tension machines or air-cooled transformers without 
detriment in any way to their insulation. The additional humidity 
in the air really has a beneficial effect on the insulation, preventing 
it from being baked to destruction, as is not uncommon where 
machines are run at high temperature and heavy overloads with dry. 
hot, gritty air constantly circulating through their ventilating ducts. 
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GENERAL ARRANGEMENT OF AIR WASHING AND CONDITIONING PLANT, No. 5 TuRBO-ALTERNATOR, BRIGHTON CORPORATION 


Power House, 


SOUTHWICK. 
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wash and renew frequently. The resistance to the air is always | Several engineers who have extensive installations of cooling towers 
constant, and is less than one-third that of a cloth filter, so that the | in close proximity to their ordinary cloth air filter intakes have 


power for driving the main fan is proportionately less, whilst the 
total energy consumed by the outfit as a whole shows a substantial 
saving over tha* required by a cloth filter, after making full allowance 
for driving the water circulating pump. The air after passing through 
the filter is not only pure, but is generally several degrees colder than 
the surrounding air, due to its being reduced to wet bulb temperature, 
consequently its cooling effect on the machine, volume for volume 
of air, is proportionately greater, this difference in temperature being 
generally most marked in the summer time just when the extra 
eooling effect is of the greatest value. In tropical climates, or in 
situa‘ions where the surrounding air is at an abnormally high tem- 
perature, it is possible, by introducing a small refrigerating plant 
into the water circulating system, to “ super-cool " and control the 
temperature of the air down to a degree far below the corresponding 
Wet bulb temperature. Experiments which I have carried out 
show that it is possible by this means to reduce the temperature of 
the air to within a few degrees of the temperature of the water 


kindly furnished me with the percentage of humidity in the air as 
now used. This is often found to be as high as 90 to 100 per cent., 
so that they are really working almost under the same conditions 
With their present filters as regards risk, if any, to the insulation due 
to humidity, but without the cooling and cleansing advantages of the 
water screen. With the gigantic units of plant, 10,000 kw. and 
upwards, now being installed by many of the principal undertakings 
throughout the country, this system of water screen filter seems to 
offer, so far as present knowledge goes, the most satisfactory solution 
of this somewhat difficult problem of suitably conditioning the air 
to be used for their effective ventilation. 


DISCUSSION. 
Mr. K. O. HALE (Sturtevant Engineering Co.) said he was a strong 


believer in the system outlined in Mr. Christie's Paper. But he had 
advocated the system for some time before he had done much good, as 
electrica] engineers were difficult to persuade. From four or five years' 
experience of the system he considered that it must in time take the 
place of all other methods. Meanwhile it would be interesting to hear 


through which it is pessed. The first cost of a water screen filter, I 
what generator builders had to say. It should be noted that at present 


of course, varies with the size of the alternator to which it is fixed. 


air cleaned by cloth filters was not free from moisture, and a case had been 


In machi , it i 
ines Of, say, up to 3,000 kw., it is some 60 per cent. greater known where filters of this type had been frozen by the water from the 


than a cloth filter, but in the case of larger machines of 5,000 kw. 
and upwards the advantage as regards price lies with the water- 
screen type. 


cooling towers, which they retained, congealing. 

Mr. D. BENNETT (Balcke & Co.) admitted that the wet filter had some 
advantages for there were no cloths to clean. On the other hand, it had 
certain distinct disadvantages, There would probably be serious pitting 


In my opinion, due to the increased cooling effect obtained, 
of the separating baffles, while the extra overload claimed for the wet 


especially during hot weather, an extra 10 to 15 per cent. overload 
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filter was on the high side, though no doubt it could be obtained if & 
refrigerating plant were used; and this might perhaps be the next step, 
but complication would thereby be introduced. Wet filters would occupy 
less space than dry filters if the filter was designed for an initial pres- 
sure of 1 mm. of water, but he thought there would only be a slight differ- 
ence if the pressure was 3mm. With regard to cleaning it had been found 
necessary in such cities as Leeds and Manchester to clean the dry filters 
only six or cight times a vear, whilst wet filters would require cleaning 
once or twice a week. With reasonable care a filter cloth would last quite 
two vears, The estimate of £75 to £100 for cloth and labour was much 
too high. A filter for a 3,000 kw. turbo-gencrator and designed for initial 
pressure of 1 mm. would have 60 pockets divided into two or four sections. 
With modern construction the whole of the pockets could be changed and 
cleaned by two men in 12 hours at a labour cost of, sav, £8 per annum. 
By using a set of spare pockets the work could be done in much less time. 
The cost of spare pockets would be £33, or £16:5 per annum. With the 
cost for labour above mentioned the total would be £24. 10s. fora 3,000 kw. 
filler. It was advisable to shut the machine down for this cleaning. but 
the time of doing this need be very short if a spare section of pockets was 
available. Vacuum cleaning was the most convenient method. The 
fire risk was very little greater than with the wet filter. He thought Mr. 
Christie's filter must have had cheap cloth if it burst when in use, or else 
the pressure must have been allowed to reach a high figure. 

Mr. R. J. Kava (Willans & Robinson) felt sure that generator makers 
must have had doubts as to the advantages of the system described by 
Mr. Christie. ‘The important point was to watch the temperature of the 
air, but so long as the temperature of the air leaving the generator was 
well above that of the air going in no harm could be done. Care should 
also be taken that all the moisture was absorbed by the air. This might 
not happen at low loads and so cause danger. 1t would for this reason be 
as well to turn off the sprays before shutting down. In many cases of 
breakdown of the insulation, the subsequent arcing caused flames which 
burnt up the whole machine, a condition that was helped by forced 
ventilation. Dampers for shutting off the air would, therefore, seem to be 
necessary, or the generator was apt to be turned into a blast furnace. 

Mr. S. E. Feppew (Sheffield) said that little was known about the 
ventilation of alternators, whether by fan or otherwise. He gave some 
figures relating to an alternator at Sheftield which had an output of 
8,500 kw. without fans, and 12,000 kw. with fans. There was 1 in. 
suction when fans were not used, and a 2 in. pressure when the fans were 
used alone with the machine standing. When both alternator and fans 
were running there was a 2 in. pressure. Jt would seem that the ex- 
ternal fans had to annul the suction before doing any useful work, and 
this was a point worthy of consideration. Mr. Christie seemed to think 
that there was a limit to the useful air pressure which could be used, but 
surely the greater the pressure the greater the cooling effect. It had 
becn said that manufacturers would not guarantee their machines for 
use with wet filters, He would, therefore, like to know what was the 
lowest voltage machine they would guarantee for use with these filters, 
and what was the reason for this restriction. 

Mr. A. H. SEABROOK (St. Marylebone) said that when he asked the 
Oerlikon Co. for wet-air filters in connection with the new machines 
which he was putting in they nearly had a fit. On further consideration, 
however. they had been converted, and so once again this was a case of 
the I.M.E. A, being ahead of Continental practice. — 

Mr. F. H. CLoven (B.T.-H.) said that in present practice mica or other 
fire-resisting insulation was used in altemators, Such insulation. 
however, was not the best for resisting water. If wet-air filters were 
used more varnish should be employed in the insulation. He thought 
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the insulation resistance of machines ought to be. 

. Mr. O. FELDMAN (A.E.G.) thought that they could not say the cloth 
filter was an unsatisfactory method of cleaning air till they had had more 
experience of it. Cloth filters were a simple apparatus, and manufac- 
turers might be excused for not accepting straightaway the new svstem. 
Witha wet-air filter there must be a lot of moisture passing, especially 
at starting. The cloth filter had the advantage that it could be cleaned 
during running, He admitted the usefulness of the spray filter where 
space was limited, or where the turbine did not run at its maximum 
efficiency unless the generator was overloaded. 'The system Mr. Christie 
had described was complicated and would require supervision ; a cloth 
filter, on the other hand, wanted little looking after. His experience was 
that it was not well to use two fans for ventilating purposes. He 
thought the suggestion of Mr. Christie of a thermometer switchboard 
would lead to trouble owing to the time-lag between the tem perature 
and the performance of the machine. During the first few hours of 
running a thermometer would certainly not eive an exaet indication of 
the load. l ° 

Mr. J. SHEPHERD (London County Council) said he had not liked the 
idea suggested by Mr. Christie at first, and had put in dry filters. Since 
he had seen the installation at Brighton he was certain he had made a 
mistake, The fact that the wet-air system cost more than the other was 
not of great importance, seeing that the cost of either of these filters was 
but a very small proportion of the cost of the whole plant: while bv 
emploving the wet-air filter they could increase their output from 10 to 
15 per cent. Filters of this description with an aggregate capacity of 
100,000 cubic ft. of air a minute had been purchased by the. London 
County Council. He asked for some data on the dirt passed through 
large generators. From some experiments he had made at Greenwich 
he found that & 10,000 kw. machine would have to deal in a vear with 


100 Ib. of dirt oceupving 10 cubic ft. of ; Sida = 
choke up the air Sep e - ot space. This was sufficient to 


1,000 was a useful formula for determining what 


electrics has already attained great importance. 
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Dr. S. Z. nc FERRANTI said that there had been some misconception 
with regard to the air washing. It was not & question of wet air at all. 
He gave a description of a Taylor-White air compressor in which the fall 
of a river is used to com press air for textile purposes, It had been found 
that although in this system the air came into contact with the water it 
was perfectly dry and gave rise to no freezing troubles. If it were 
desired to rid air of its moisture the best wav was to bring it into intimate 
contact with a large mass of water. In the system described by Mr. 
Christie the screen was an efficient feature. This was continually 
damped by a down flow of water. The cloth filter was a poor sort of 
thing, and he was surprised to see what good arguments could be ad- 
vanced to support it. It was at best a makeshift which could only be 
endured, His own experience with a generator turning out 70,000 units 
per week and provided with one of these new air washers was that it gave 
no trouble and required no cleaning. They had got over the freezing 
difficulty by opening the windows of the washing chamber to the atmo. 
sphere in warm weather and to the engine room in cold weather. It was 
perfectly correct that thev could obtain an increased output from the 
generator by this system, and by this means improve the machinery. 

Mr. C. H. WonbiNGHAM (Electrical Engineer-in-Chief, Admiralty) said 
even if the air was moist it would not be deposited, because it would not be 
turned on until the machine was warm. There was a great deal to be 
said for the temperature-switchboard idea, and the lag would be no 
drawback as long as a steady temperature below which the insulation 
would not be damaged was not exceeded. 

Mr. T. Roves (Bradford) said that he had three 3,000 kw. turbo-alter- 
nators fitted with cloth filters in his station. He had found these filters 
crude, dirty, inefficient, and expensive. and it was time some other 
method was adopted. They were dirty after à month, and though the 


dirt might be removed by beating or vacuum cleaning when the air was. 


dry this was impossible in the winter time, as what was practically slime 
was deposited. It was then only possible to discard the cloth. The cloth 
filter was not so easy to clean as had been stated, while galvanised iron 
would give no trouble if it were kept continually wet. He felt sure that in 
his case it would pay them to get rid of the cloth filters at once and use the 
wet-air type instead. ‘The air that had passed through the cloth filters 
was not clean, as the smallest dust got through, and the machine was soon 
as dirty as if no filters had been used. 

Mr. J. CHRISTIE, in reply, confirmed. what had been said about the 
corrosion of galvanised iron. He did not think vacuum cleaners could be 
used for cleaning-the cloths. He had found that with the new system the 
insulation of the machine fell a little at first, and then remained constant 
at a high figure. 


A Paper on * Electric Automobiles " by Messrs. W. H. L. 


Watson and R. J. Mitchell was then considered. We give an 
abstract of this below. 


ELECTRIC AUTOMOBILES.* 


BY W. H. L. WATSON AND R. J. MITCHELL. 


INTRODUCED BY A. H. SEABROOK. 
(General Manager, St. Marylebone.) 


Summary.—The authors deal with the possibilities of the employ ment 
of electric vehicles in this country, and go on to show the suitability of 
such a vehicle fitted with an Edison accumulator for this work. Resulta of 
operating such vehicles and their general design are described. 


w— 


The American industry in the building of electric vehicles or 
Altogether some 
40 companies are engaged in the actuel manufacture of complete 
cars, and of these concerns seven make both industrial and pleasure 
vehicles, whilst about a dozen plants confine their energies exclu- 
sively to the commercial type. Admitting that the electric 18 
destined to invade or rather creete new fields of usefulness for the 
automobile in many directions. it seems probable, however. that 
priority of importance will Ee in the future with the industrial 
machine. A recent computation assesses the value of employed 
machines at the present time at a sum exceeding £12.000,000 sterling. 
which represents some 20,000 cars. An approximate estimate of 
the energy required yearly by these cara, two-thirds of which are 
passenger cars, gives a demand of 65.000.000 kilowatt-hours: 4 
quite respectable figure, which should, revertheless, be centupled 
within the next 10 years. A striking feature of the American 
industry in commercial electrics is that 70 per cent. of the sales of 
vehicles during the past two vears were repeat orders from firms 
who, having stated experimentally, had gained enough confidence 
to change over completely to electrics for their city transport. 
Many concerns hitherto employing horses had fought shy of ied 
enormous expense attendant on the upkeep and operation of petro 
vehicles, distrusting therefore any tvpe of motor transport. 1 
cases as these exist numerously in nearly all great cities. and wil 
make steadfast friends for the electric when once the special advan- 
tages over other methods of traction have been realised. The 
Electric Vehicle Association of America has now several branches 
active operation, including one in Chicago and others pending s 
New England. 'This remarkably active association is a tremen 
PTT UMS ee AMAN NIMM NER MEN. ed 
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Table I.— Average Characteristics of American Commercial Electrica in 1913. 


Loading capacity in lbs... cese | 300 500 750 | 1,000 | 1,500 | 2,000 | 3,000 | 4,000 | 7,000 |10.000 
Vehicle weight in lbs. ............ eere | 2.200 2,650 | 3,000 3,490 | 3,500 | 4,300 | 4,700 | 6,000 8,500 | 10,850 
Battery capacity in amp.-hrs. ............. e seeeeeeeeses. 1 150 150 150 150 150 225 225 300 375 450 
Battery weight (lead) in Ibs............... recen | 1260 | 1,260 1,260 | 1,260 | 1,260 | 1,800 | 1,800 2,500 | 3.150 | 3,800 
Battery weight (Edison) in lbs. ............ eese 840 840 840 840 840 | 1,2260 | 1.200 ! 1,800 | 2,250 | 2,700 
Average miles per charge ................. eese 70-80 15 65 55 50 50) 45 40 35 35 
Maximum speeds on hard level asphalt in m.p.h. ...... 20 175 . 16 15 14 11 10-5 10-0 8 6-5 
Speeds recommended by Electric Vehicle Association | | 

ee NECNON ETE etre ue 20 20 | 16 13 H j .10 9 8 7 6 

Note.— Battery equipments are quoted pro rata of their average weight and capacity. 
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dously powerful ally to the industry, and 2dvertises on a large scz!e, 
having spent £20,000 already in publicity anent the e'ectric vehicle. 
A large proportion of this fund was subscribed by electric power 
companies, whose princ.pels were alive to the ‘mportznce of the 
charging load aweiting their stations. The cssoc:etion holds 
monthly meetings, et which Pepers are reed on the more interesting 
aspects of the industry. Such contributions include not only 
scientific Papers of the type of Mr. A. Churchwerd's essays on road 
resistance and the like, but also contributions of a purely commercial 
tone. All of which means that the 2ssoc'etion is no academic body , 
of merely philosophical enthusiasts, but rether an energetically 


determined body of men bent on pushing, and, moreover, forcing, 

the electric into the front rank position they consider it should hold. | 
British engineers might well copy America here, bearing in mind 
that, just so soon as production exceeds demand, Americen manu- 
facturers may start plans for an electric vehicle crusade in Great 
Britain. As a matter of fact, such a crusade would present fewer 
difficulties in this country than it must have met with in America. 
Roads are admittedly much better in Great Britain than in the States, 
labour costs are about half, whilst here electrical energy is fer 
cheaper. In view of these facts, the authors wish to express earnestly 
the sincere hope that British engineers and manufacturers will not 
allow the splendid opportunity which lies near to escape their 
observation merely because a few pessimists think “ there's nothing 
in it." It is felt that no time was ever more opportune than now 
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for a thorough discussion of the problems involved in the organisa- 
tion of a British electric-vehicle industry. It is, therefore, hoped 
that all engineers present who hold views on this subject will take 
the present chance. We and many others here present will be 
interested to listen to all possible arguments for or against the move- 
ment. Very particularly interesting will be the views of central- 
station engineers on the possibilities of supplying energy at special 
cheap rates for charging during off-peak hours. Power at a low 
price is a sine qua non for a really successful “‘ electric’ movement 
to become an actuality in Great Britain. Central-station men are, 
therefore, interested most intimately in the new industry, which will 
be not only a branch of the motor-car business, but equally an 
expansion of the electric-supply engineer’s field of activities. This 


applies practically to every supply station in Great Britain. 
A survey of the electric-vehicle field reveals the existence of more 


than 130 separate models now available on the American market. 
Of there, about half are pleasure automobiles. Confining attention 
for the present to industrial vehicles, it is noticeable that this range 
of cars includes parcel vans of 500 lb. capacity at one end and coal 
trucks carrying 10,000 Ib. at the other end of the list, vehicles with 
of graduated loadings above and below the limits stated. Table I. 
gives the average figures relating to the principal features of about 
60 models of American industrial electrics. Included are the speeds 
recommended by the Electric Vehicle Association for various weights 


of chassis. These speeds were arrived èt after very carefully con- 
sidering ell the limiting fzctors,: both technical and commercial ;: 
they represent, therefore, the most economical practice. It needs 
no comment or explanation for any business man to see that cheap 
ton-mileage depends on employing fairly heavy trucks. This 
economiczl fezture is, of course, not elone applicab'e to electric 
vehicles, a somewhat similar condition obtains with petrol machines, 
though nothing like so decidedly. American practice inclines to the 
two or three tonner for heavy haulage, using the lighter types of 
vehicles for services where very cheap ton-mileage is of no account. 
For an extreme exemple the drapery business suffices. In such a 
case & very light car would be economical; and, in fact, all de- 
spatches of numerous packages of velue can be most economically 
dealt with by the lighter vehic'e. Heavy stuffs, such as coal, cement, 
bricks and the like, demand » truck big enough to deal with large 
quantities in one haul. Some reference to speed is desirable at this 
point. The casual critic seeks generally to damn the electric by 
accusing the whole class of vehicles with deficient speed and inability 
to climb hills. Neither of these defects exists in practice, though 
the electric does not cleim the speed of its far more highly rated 
petrol competitor. Speed is purely a question of battery power and 
motor rating; end es commercial aspects towards engineering 
demand always & compromise, it is found the most economical to 
make the commercial electric à moderate speed vehicle able to main- 
tain & uniform speed for a ressonab!e distance, this latter varying 
from 35 to 75 miles per single charge, according to circumstances. 
Moderate and uniform speed means greatly decreased wear and tear 
on £l] parts of the chassis and transmission, including tyres, which are 
usually gucranteed an extr» 20 per cent. in mileage for use on 
Sttery cars. | 

Already there are well-authenticated cases of electrics having been 
in active commission for 12 years and still going well, for all their 
service. Although it is now usuel to assess the life of these machines 
at 10 years for depreciation purposes, there is little doubt that 
experience will prove that th's duration of usefulness will be far 
exceeded in actual practice. The mechanism of the battery vehicle 
is reduced to idea! simplicity, effecting the elimination of hundreds 
of parts, many of them reciprocating, and subjected, therefore, to 
rapidly alternating stresses. No such shocks as occur with a high- 
speed engine can take place with the electric, excessive speed being 
possible only down hill. Neither can a driver of an electric damage 
his machine by racing home with the vehicle empty, as it is impos- 
sible to speed up beyond the limits originally imposed by the designer. 
For traffic work there is little economy in operating a car capable 
of a speed greatly in excess of that of the average traffic stream. 
Therefore it is clear that moderate speed combined with a fairly 
uninterrupted progress is the condition at which to aim. The 
electric scores heavily on that heading, and, contrary to the belief 
of many theorists, shows itself also well able to climb severe gradients. 

Successful vehicle service entails batteries of the lightest possible 
construction consistent with durability and high specific energy 
output per pound. In the early days plates of the pasted type were 
employed mounted in an open containing case of ebonite. The 
output of such batteries hardly exceeded 6 watt-hours per pound, 
and was sometimes less, whilst their life was a little over 100 com- 
plete cycles of charge and discharge. Considering that in the year 
1900 a 44-cell battery of 150 ampere-hours nominal capacity cost 
about £100, there is little wonder that electric automobile progress 
languished, et all events in England. The defects of early accumu- 
lators are so well known that any further mention of them is un- 
interesting. Beyond stating, therefore, that storage batteries 
appear to have proved what a chasm can separate ideal theory from 
even moderately good practical attainment, nothing more needs to 
be said. The vanished companies for battery{cer exploitation bear 
witness to some of the failures of the past. Lest it be assumed that 
the lead-sulphuric accumulator is still in its original elementary state 
of crudity, let it be understood at once that quite the contrary is true, 
The modern electric-vehicle accumulator, 23 developed largely by 
American engineers, is a triumph over mechanical and chemical 
disabilities which can only be paralleled in the_early troubles of 


THE ELECTRICIAN. JUNE 20, 


Table II.— Data Applying to [ndividual Edison Cells. 


do. 


— 


XR EUER UEM INA Cg MM M ME C M C C n 


— —— — n —— ————9— 


Type of cell......... ; B2 B4 | E | j p 
yp CH E E Mr NE ate Ead QU D ETU VETE EÜ 3 4 ; B6 A4  , A6 AS — AIO A12 
Wene noc TET 7 E E M EEREU ED QU NEUEN I peus 4:6 T4 | 10:5 135 : 192 | 27-5 34-0 41-0 
, , PETATE neira i Suc, cade V ceddp cote ed e iaa IH y 3 oO , 4 : . . 
Amp T 7 8-7 | ILS 15:0 , 210 | 303 375 | 450 
Rated capacity, am pere-hours.............ccccseccccessceceesecccuscecccusecceee: 40 80 | 120 |. 150 | 225 300 375 450 
Normal actual output (seven-hour charge), ampere-hours ..............- |, 42 84 , 126 | 168 252 363 490 | 504 
oa ely on overcharge, ampere-hours .............. eee 48 95 142 | 190 | 285 380 475 | 5% 
att-hour capacity— | | | | 
Rated capacity, watt-hours ................... Bees datas dedii eria eid | 480 . 96 , 144 | 180 270 360 450 ' 540 
Normal actual output (seven-hour charge), watt-hours .................. 50-4 | 101 151 | 202 | 302 403 504 | 605 
n En output on overcharge, watt-hours..............ccccccseeeeeeseeees | 570 , 114 | 171 |. 2?8 342 406 570 684 
t ' 
"Hata capectty per pounds att | | | 
pacity per pound, watt-hours ........... eee 10-4 | 130 137 ! 133 14-1 133 | 12 13-2 
Normal output per pound (seven-hour charge), watt-hours............... 11-0 13-6 | 144 , 15-0 | 157 14-7 | 148 148 
PE eid per pound, watt-hours .............ceceseeeeeeeeeeeeneen 124 | 164 | 163 | 169 | 17:8 , 166 | 16-8 16-7 
Discharge rates— | tod | 
Normal (five-hour) rate of discharge, ar peres caedi eser Cosa das o: | 8 16 | 24 | sO | 45 | 60 | 18 | 90 
Maximum rate for intermittent discharge ...........—.- ccc | 50 | 100 | 140 | 180 | 9225 | 300 | 350 | 400 
Watt equivalent of normal ampere rate .............cceccecee ccc eeeeneneeenees | 96 19-2 28:8 | 36 54 | 72 & 90 108 
Watt equivalent of maximum ampere rate .|....... esee 36 | 72 | 105 | 133 ' 187 249 ` 301 352 
.Average voltage— | | | 
Discharging at normal (five-hour) rate, volts ................... eee eren , 1:20 1-20 | 1-20 ; 120 ' 1-20 | 120 , 120 1:20 
Discharging at one-fifth normal (25-hour) rate, volta ....................- 1-28 1:28) | 128 —. 128 | 128 | 128 ' 1-28 1-28 
Piden eu at five times normal (one-hour) rate, volts ..................- 0-84 0-84 0-84 0-84 , 084 | 0-84 0-84 | 0-84 
ternal resistance— | | 
Mean effective internal resistance, ONMS.............ccccceesesscenececevecenes 0:012 0-006 | 0-004 ' 0-003 ' 0002 00015 0-0012 | 0-001 
Elecrtical efficiency— ! | | | | 
Normal ampere-hour efficiency, per cent.............ccccccceceseeceseeeeeees 79 | 79 | 79 | 19 | 79° 79 79 | 79 
Normal watt-hour efficiency, per cent. ..........ccccecccescsceeeeessetteeeees 60 | 60 | 60 | 60 , 60 | 60 | 6 ; 68 


NoTE.—The ampere-hour capacity of an Edison cell is ; etre eRe CON NAA - > 
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practically constant at all discharge rates. 
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carbon glow-lamp manufacture. Improvements have become | 
effected, not by any radical departure in design or revolutionary 
-discovery, but rather because there has been applied every available 
-bit of knowledge that could coax such an unsatisfactory metal 2s lead 
into performing its dual function of resisting stress, yet giving 
sufficient surface for efficient energy output without undue weight. 

For practical service there are but two types of storage battery 
in present-day usage. These are the lead sulphuric acid cell, de- 
veloped mechanically to a high degree of perfection considering the 
-great difficulties of so doing, and the nickel-iron alkali cell, of which 
the Edison is the best-known example. As matters stand, the 
modern vehicle battery is a compromise between lightness and 
durability. The usual plan is to make positive plates æ little over 
fin. thick and negatives somewhat thinner. The pasted type of 
plate finds most favour, though in some cases a specially light Planté 
plate hes given good results, in spite of the greater weight entailed, 
a longer life making a small concession in weight more than justified. 
‘Spacing is arranged to be a minimum that considerations of elec- 
trolyte volume permit, whilst the specific gravity of the electrolyte 
is sometimes as high as 1:3. Separators of perforated sheet ebonite 
_ate often employed, fully encasing the positive plate in some instances. 
American practice also favours separators of specially impregnated 
thin wood sheets, these having proved cheaper than ebonite and 
-equally effective. Celluloid has been found unreliable for traction 
accumulators, as it eventually becomes attacked by the strong acid. 
Considered as & mechanical job, the lead battery for automobiles 
has improved immensely. In place of the anciently used open | 
container, a sealed-in case is nowadays employed, the top being 
liquid-tight yet removable. 

The actual life figures for any condition of service seem to be 
dependent largely on circumstances. Thus there are some well- 
vouched-for instances where accumulators have given 6,000 or 7,000 
miles of running before becoming too much reduced in capacity for 
further economical service. On an average, it would apparently be 
true to assign a life of 3,000 or 4,000 miles to a lead sulphuric battery 
in automobile service. A prominent English company running & 
fleet of private cars in London reckons usually to get 3,000 miles’ 
life from positive plates, whilst negatives last sometimes as long as 
6,000 miles. In this example the conditions are rather exacting, as 
it is à common occurrence for the current demand to equal a one- 
hour discharge rating. The modern lead battery is remarkably 
compact, and in average cases can store a watt-hour for every cubic 
inch of the space occupied. This means that 2 nH.P.-hours can be 
delivered at the road wheels for each cubic foot of battery, weighing 
on an average from 180 lb. to 200 lb. In emergency, the lead battery 
will give a surprising power output for short periods. On a recent 
test of an exide battery, à momentery discharge rete equal to 
75 H.P. wes obtained from a bettery weighing only 1,500 Ib. 

The Edison accumulator, an internal view of the letest type of 
which is shown in Fig. 2, is next described in some detail. Very 
prolonged tests indicate that the Edison A type battery, the type 
that has now been going since 1908, possesses some unique features, 
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chief of which are its nearly perfect immunity from the effects of 
mechanical abuse, the fact that no troubles, such es plate buckling 
nor shedding of active materiel, can occur, and the absence of injury 
due to severe overcharging or discherging both zs to duration and 
Bn Table II. gives data relating to the various types of these 
celis. 

At first sight there would «ppear to be no reasons why an electric 
should not be controlled by varietions of voltage obtained by group- 
ing the battery in successive arrangements of increasing voltage. 
This could apperantly be done quite simply by dividing, say, à 
60-cell battery into some series, so that four voltages become avail- 
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. Fia. 2.—INTERNAL VIEW OF THE EDISON ACCUMULATOR. 


able for speed control. Enticing as such a system appears, it yel 
proves to be rather complicated in practice, due to the large number 
of leads involved and the somewhat heavy currents which must be 
broken on the controller. Moreover, the last step is somewhat of à 
jump as compared with previous gradations, being inevitably 100 per 
cent. increase Over immediately previous voltage conditions. 

would entail rather jerky running when changing from speed (3) to 
(4). Further objections to the pure-series parallel system of control 
lie in the effect of discharging batteries of the lead type in parallel, 
resulting in harmful inequalities of discharge towards the end of the 
output. With a lead battery this treatment may cause injurious 
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sulphzting, and not a uniform behaviour of the cells as a whole. 
The objection, however, has no weight in the case of nickel-iron cells 
of the Edison type, as these cells ere quite unaffected by arduous 
discharge conditions emounting to short-circuiting on the one hand, 
or being left on open circuit for indefinite periods. From the 
efficiency standpoint the series-perallel method of control is much 


of its own on the score of lighting equipment. The usual arrange- 
ment consists in taking leads from a few cells of the power battery, 
relying on the gradual voltage drop not proving great enough to dim 
the lights seriously. In American practice some difficulty is occa- 
sioned by the lack of stendardisation in bulb sockets ; this difficulty 
would be much smaller in England, however. A voltage of six 
metal-filament lemps gives & good range of candle-powers in stock 


in edvence of the systems using resistances which have displaced it, 
and future practice might reinstate the system with considerable 
advantage if mechanicel difficulties be overcome. Modern vehicle 
motor controllers are mostly of the continuous torque drum type, 
opereted by a lever, geared up in its effect by meshing with s small 
spur pinion on the drum sheft. Usually œ series of five or six speeds 
is prov.ded, the highest being that obteinable with full battery 
voltage «cross the motor together with & field partially shunted by « 
resistance of the iron-grid type. With a few exceptions, the spr:ng:- 
ness of the contact fingers is relied upon to give en adequate contact 
on the drum sectors, the current being broken on the drum itself. 
"This is not the best practice, and could be much improved by arrang- 
ing to operate a carbon break switch immediately after & drum 
contact hes been ruptured. Another method, actually used on one 


car, effects the same result by using a magnetic “ blow-out " coil, 
the field of which “ wipes " out injurious arcing. Fig. 3 gives one 
method of speed control which mey be regarded #3 typical of 
average practice ; the small seria! drewings will make the system 
self-explanatory. As à rule the controller handle is operated in & 
horizontal plane underneath the steering wheel, a press button 
tbeing incorporated on the end of the handle to actuate an electric 


g Ó Ü 
MEE PIRA EE e ds 


es dili — gilles dil 


JESESES " 
S 
E T- ii 
- m 8 
E ĉ 
: 7 


Kcord 


Fic. 3.—Typican CoNTROLLER-CIRCUIT DIAGRAM OF VEHICLE MOTOR. 
BATTERY IN PARALLEL ON First Two SPEEDS. 


warning signal. Other refinements include the automatic breaking 
of the current when putting on the emergency brake, which latter, 
particularly on commercial vehicles, is interlocked with the controller. 
Yet another modification employs solenoid contactors of the railway 
type to operate the controller. This design, provided a very high 
degree of care be exercised in its installation, should have a con- 
sidrable vogue in the future. It would be a distinct gain to be able 
to operate a 5-ton truck by push-button electrical control. Electric 
braking does not appear to find favour in American prectice, though 
one English car, the well-known electromobile, uses such a brake for 
emergency service. If designed so as ro retard the cer gently—that 
is, not to skid the driving wheels—there is much to be said in favour 
of electric braking, as it is less severe in its action and wears nothing 
out. A useful refinement to a controller consists in arranging that 
an electric bell shall ring if the current be left on when the brake is 
also in the hard-on position. This is more necessary than may 
appear at sight, 2s it is quite easy for a careless driver to leeve his 
controller in the first notch (generally insufficient to move the car 
with the breke on), thus wasting much energy and perheps doing 
greet damage. 

Charging plugs were the occasion of much confusion and waste 
of time in the earlier days of the American industry. This matter 
should, in the opinion of the authors, be discussed in England as 
early as possible by those interested. Much troub'e efterwerds 
would be saved by the adoption of a soundly designed plug right 
from the beginning of the movement. The electric sutomobile, 
whether pleasure cer or commerciel, presents some specie! problems 


here to the use of the empere-hour meter. 


affording & more accurate index of the battery performance. 


of 75 empere-hours would probably require 100 ampere-hours. 
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(1) - Motz Cushion 86" x 4’. 
(2)—M. & W. 34" x 4" (701b.) 
(3)—M. & W. 34* x 4* (501b.) 
(4$)—M. & W. 34" 4” Dunlop Gas, 
Fia. 4.—SHOWING THE RELATIVE POWER CONSUMPTION ON AN ELECTRIC 


CAR WITH VARIOUS MAKES oF TYRE. 


the instrument be set to allow for necessary battery inefficiency, it 
may then be used practically as a reversible energy meter. This 
applies especially to the Edison battery, in which it happens that 
ampere-hour output is hardly affected by rate of discharge. This 
ampere meter is a damped mercury motor, of which the speed is 
nearly proportional to the value of the current passing. 

The pioneer electrics were es lacking in detail perfection as they 
have since become refined and advanced. For some not very 
obvious reason these machines were made disproportionately heavy, 
end in the case of plessure cars were equipped with bodies, the great 
ugliness of which has created & widespread impression that the 
electric must necessarily be ungainly and archaic in appearance. 
The photograph of a new Arrol-Johnson-Edison electric coupe, 
designed in collaboretion with Mr. J. F. Monnot, will effectively 


dispel any doubts as to whether this condition need remain. : 


Although great edvences have been mede in the stta/nment of s» 
pleasing appecrance in the case of pleasure cars, there yet reme ns 
something to be done on the score of proportioning the weight of the 
cor eccurately to the demands likely to be made on it. As alrendy 


bulbs, and such lamps are very cheap. It is a good plan to put the 
rear lamp in series with & small coloured bulb illuminating the 
ampere-hour meter on the dashboard. Reference should be made 
This dev:ce has attained 

much perfection and convenience of form mainly ct the hands of the 
Sangamo Electric Co. Such en instrument repleces the ampere 
meter and voltmeter if used discr:minatingly, at the same time 
In 

one type, the best in the czuthor’s opinion, there is æ differentially 
shunted circuit which ensures thet empere-hour readings shall be a 
true measure of battery output, and shell measure effective battery 
in-put, thet is allowing for battery efficiency. Thus 85 amperes for 
one hour would register an output of 85, but to register en input 
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mentioned, there is scmething more than differences of op.nion 
involved when two cars designed for the same duty differ in weight 
by over à ton. Being essentially à moderate-speed machine. it 
should be possible to make the electric slightly lighter than its petrol 
competitor for many services, particularly in the ease of the heavy 
type of passenger machine, including "buses, char-a-banes and the 
| k». Tae somewhat heavy design adopted by American manu- 
facturers may probably be due to the exceedingly bad roads which 
are met with even in many of thelnore important cities of the United 
Stetes. lt is likely, therefore, that the excellent roads of the United 
Kingdom may permit of à considerable lighter type of machine 
ccming into general use here, an advantage being thereby geined in 
mileage. As is natural. the design of American cummerciel electrics 
has followed in its main features closely on the lines Isid down by 
the petrol car. Frames eie usually of pressed steel chennel form, 
stiffened by cross bracing and gusset plates, the lightest being built 
up from stock sections. A sub-fr«me is used to suspend the battery 
case and also for the motor when this is geared by silent chain to a 


countershaft. Whilst there is some diversity of preectice in both | 


battery location—this 2ppl:es more particularly to pleasure cars— 
and to the method of mounting the motor, there is a general unani- 
pity of practice in choosing chain drive as the final transmission for 
commercial cars. The live axle is but rarely used on commercie? 
electrics, though a tendency is observeble in thet direction in the 
latest models. 

The most usual position for the battery is amidships and longi- 
tud:nal, thus permitting of easy access for examinztion when neces- 
sary. In one or two cases the bettery is mounted in two troys, one 
on each side of the chessis, which can be pulled out sideways cn 
castors, the side lid of the battery box serving, when hinged down, 
as a horizontal platform for this purpose. It is not usue! to make 
provision for unshipping the battery in place of a " freshly charged `~ 
renewal. Practice favours rather the method of g.v.ng a vehicle 
a battery adequate to deal with an average day's work. Springs 
have received much careful attention, and are usually provided with 
well-lubricated shackle bolts having stauffer grease cups to mainta.n 
that desirable condition. Americ:n designs of steer.ng gear would 
not strike the British engineer as being sufficiently robust. nor does 
much attention appear to be given to the possib.lity of taking up 
weer on the reduction gear thereof. Irreversible steering. especially 
on a heavy chessis, entails an unpleasant backlash on the steering 
wheel unless the steering gear be in very good adjustment. Another 
feature of American design lies in the frequent practice of arranging 
the steering connections in front of the axle. It is not à vital point, 
though where possible—and these ceses are à majority—it would 
seem better to place the cross red out of reach of accidental bumps. 
Exception might also be taken to the inadequate end inaccessible 
arrangements made for applying an oil can or filling grease cups on 
some cars. The ball-snap lubricating terminal may be cheap, but 
it is certainly very inconvenient, especially when situeted in some 
place where the oil can spout can approach it only horizontally. 
Mud w.ngs ere another improvable detail ; these do not encircle the 
wheels enough, nor sometimes is the front guard provided with an 
extension flap, the absence of which entails splashing of body work 
and an absence of the smart appearance associated elways with the 
electric. ) 


The tyre problem is one that has not been studied as carefully as 
it werrants by engineers. Speaking generally, it is assumed that 
if a wheel bo shod with a tyre sufficiently large in cross-section to 
carry its load, whilst possessing also a good degree of resiliency, then, 
granting durability and freedom from road trouble, no other con- 
sideration need be involved. Perhaps such & view of the condition 
is warranted when specifying tyres for a heavy petrol machine, as the 
large excess of power over average requirements availabe renders 
any loss of wheel to road efficiency unnoticeable, excepting in the 
fact that some tyres may get unduly hot. With the electric the tyre 
question is a very important one, even more important in many 
instances than, say, the choice between chain and gear transmission. 
For hcavy machines the chief consideration tppears to be not to 
equip with tyres that are very soft. A medium hard tyre gives 
noticeably better mileage, due partly, no doubt, to the lessened 
interna] work performed on the tyre. This loss is evidently a 
function of the depression of the loaded tyre gs compared with the 
same tyre unloaded. The exact relation between resiliency, speed, 
load and internal loss are apparently not at present known ; though 
differences in mileage of as much as 50 per cent. are stoted to have 
been measured on the same vehicle by changing over from one make 
of tyre to another, all other conditions remaining unaltered. Pneu- 
matic tyres afford the same type of comparison, similar to the now 
well-known differences existing between the so-called “ cord” tyre 
and tyres of the canvas type. Carefully mede experiments in 
England have proved that one make of tyre absorbs 100 units of 


energy. whilst another, under the same conditions, fritters away 
180 units. It will not be surprising. therefore, to learn that some 
recent experiments on zn electric cor proved that the ordinary type 
of pneumatic tyre absorbed 25 per cent. more power from the battery 
than the standard make cf “special electric” tyre. The curve 
showing these results is reproduced (Fig. 4); the trials were made 
this veer. Unfortunately, there eppears to be as vet very little 
information eveleble on this interesting subject. Evidently it is 
worth studying. however. The special tyres referred to are the 
light welled tyres having 2 moderitely thin resilient tread. Such 
tyres would, of course, be useless on à high-powered petrol car. For 
very heavy electric trucks speciel tyres composed of 2 series of wood 
blocks arranged close to each other around the rim have been tried, 
apparently with setisfving results where the roads are moderately 
unindented. Another exper mental tyre for the same purpose wes 
composed of a chen of short lengths of steel wire cable encircling 
the wheel. The ends cf the short pieces of cable were electrically 
welded. thus preventing any tendency to fray. Several designs of 
spring wheels that have proved unsuccessful for the high speed for 
which they were intended orig noliy mey prove eventuelly useful 
to the electric. Inventions sometim:s progress in such a way. A 
few remarks on the subject of wheels cre appropriate 2t this point. 
When machines are fitted with smo wheels the power consumption 
may mount up cons:derubly beyond what is necessary. The size of 
à wheel may affect the tota! tractive effort in two "WOVS: (1) By 
reducing the tractive effort per ton in & manner inversely propor- 
tional to the square root of the diameter; and (2) by increasing or 
reducing the tractive effort proportionately to the added weight 
increment of the larger or smaller wheel. "This latter effect is very 
smell, however, in practice. and may be ignored. The diametrical, 


however, effect is not so negligible. The difference in road resistance - 


between wheels respectively of 30in. and 40 in. is 14 per cent.— 
quite » useful figure on 5 battery car. Practicel considerations, 
including eost, must naturally limit the size of wheel permissib'e. 

Throughout this Peper attention has been confined mainly to the 
commercial machine, not because the passenger electric is unim- 
portznt—:ndeed, the very contrary is true— but because the future 
of the industry -end the greatest resu'ts henging on that future 
appear to be invested in the commercial machine. To the major.ty 
of owners of private automob les the fascinetion of sheer mile: ge, 
coupled with speeds that ere often dangerous, outweigh most other 
considerations. Another end smaller class exists, however, which 
would welcome the reliable, noiseless, clean, stateliness of the electr.e 
automobile. This class is well worth while looking efter, and w.ll 
prove itself to contain g large enough number of professional men, 
ladies and erstwhile owners of horses who have never yet tekon to 
the petrol machine to keep quite a few high-grade plessure elec-r.e 
concerns busy rgat from the beginning of their activities. T:¢ 
pleasure electric constitutes the cheapest method of qui k transport 
thet we heve et our disposal. For exemple. a car will average è 
60-m:le journey on on energy consumption of 24 units battery input. 
equo] to 0-4 unit per car-mile for & four-possenger cer. In the 
opinion of the authors there is g very wide field indeed for the plezsure 
electric on account of (1) grest relisbility ; (2) perfect simp! city. 
silence and absence of odours; (3) absence of “ stand-by " loses; 
(4) unrivalled comfort end cheapness of operation. 


It is, of course, not true that an electric will save money if run 
merely as @ substitute for a fully employed existing horse service. 
By this statement is meant that if, on a one-horse route avercg ng 
15 miles per day, an electric were substituted for the one-horse Ven. 
then conditions would be inferior, as cost per ton-mile must heve 
gone up. Therefore, when inaugurating an electric system of 
transport, it must be remembered that the power machine must be 
working at & reasonably good load factor, so as to distribute the 
inevitably higher charges per vehicle day. The obvious way t9 
achieve this is (1) either to do more work—1.e., expand the operations 
of the business—or (2) use less vehicles over a greater mileage pet 
day. Much misconception and useless 2rgument is likely to arise 
unless this fundzmentel aspect of running cost be kept always in 
mind, Itis exceedingly difticult, if not impossible, to deal adequately 
with the question of running costs of electrics in a Paper of this type 
where so much else hes to be touched upon. It hes, however, been 
proved conclusively by à most minute and extended ser.es of observa- 
tions, undertaken by the Messachusetts Institute of Technology: 
that under Amer.cen conditions the electric is from 15 to 25 per cent. 
cheaper to run than the petrol truck, this in spite of the fact that 
American users pay 8d. per gallon for fuel ageinst our ls. gd." nd 
that in the U.S.A. electricity is hardly ever supplied et less than 2d. 
per unit, whilst it often costs 3d. Contrast these conditions with 
those existent in Englond to-day—ssy London in perticular—and 
it appears that whilst fuel has gone up in price 75 per cent. in two 
years, electricity hes been slowly descending for many years past- 
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DISCUSSION. 


Mr. A. H. SEaBROOK (St. Marylebone) thought the authors were to 
be congratulated on the fair way in which they had treated other bat- 
teries. We had been the first country in power, we were now the first in 
heating and cooking; but we were still much behind in electric vehicles. 
He thought this was partly due to the attitude of the battery makers, 
whose point of view was extraordinary; they either ignored electric 
vehicles or damned them with faint praise. The subject should appeal 
to members of the IL.M.E.A. From the sanitary point of view electric 
vehicles were important. He had only had experience of the F. R. A.M., 
which had been used in his municipal service, such as dust collection. 
Although the number of stops was very high, the encrgy per mile run 
was not over l unit. The charge made should be according to the value 
to the user. A tariff of Jd. per unit, from this point of view. was too low ; 
ld. was low enough. |“ Other uses " of electricity were important, for 
they were not out of the wood yet in regard to lighting—e.g., the new 
16 c.p. lamp had meant a loss of £7,000 to him. 

Mr. W. W. Lac&KiE (Glasgow) said he had bought an clectrie van for 
£620 ; its weight was 33 cwt., and it carried 1 ton. It ran 37 to 40 miles 
per charge. At Id. per unit the cost was Id per mile for energy. A 
horse van could be hired for £14 per month. "The electric van (including 
20 per cent. depreciation, driver and other charges) cost £19 per month, 
but it was equal to two hc r-e vans. 

Mr. J. CunisrIE (Brighton) remarked that a fleet of accumulator buses 
had been operated in Brighton, and he thought that. the price of Id. per 
unit charged for these buses was not too high. In Paris he found that 
the municipality were very satisfied with electric vehicles, and were 
about to use them largely for dust collection, &c. 

Bailie W. B. Site (Convener of Glasgow Electricity Committee) 
thought the best thing was for municipal departments to start using 
electric vehicles themselves. 

Mr. F. AvroN. (Ipswich) remarked that if all the information he had 
received on electric vehicles was correct, and he thought it was, the 
subject was going to be very important, even more so than electric heat- 
ing and cooking. He thought they should leave no stone unturned to 
develop it. They ought to consider tariffs and have them uniform, and 
other questions also. A committee might be appointed for the purpose, 
and would facilitate the provision of proper charging facilities, and even 
of garaging. Ordinary garages were not prepared. to do anything for 
electrie vehicles, as they already had their hands full with petrol cars. 
With regard to the drive he thought that it would be a mistake to adopt 
the chain, the worm drive being preferable. 

Mr. J. W.*Beatcuame (West Ham) thought their object should be to 
push vans for heavy loads at low speed. There was a big case to be made 
out for such vehicles, and its success lav in the hands of members. 
Electric vehicles of this kind were useful for conveying house refuse, 
stones, slops, &c. ; while a van connected with the electricity supply 
department was a good advertisement. At Jd. per unit they could carn 
£25 a year per van. The average load factor for 100 vans was 40 to 50 
per cent., and it was an off peak load. All facilities for charging should 
be given. 

Mr. R. A. Cuatrock (Birmingham) thought rates for charging ought to 
be regulated to accommodate the supply. H wished to know what the 
authors thought of Id. per unit as a charge. The cost of garage and 
handling would have to be added to this. He asked whether 11d. would 
be sufficient to meet the requirements of use. Less than Id. per unit 
could only be charged if the time of chargingwas restricted to the night time. 
He did not agree with Mr. Ayton that repairs, &e., should be undertaken 
by the electricity department. In Birmingham the garages were pre- 
pared to do this. [t seemed as if this matter would go forward. 

Mr. J. A. Sy KES (Glasgow) referred to the question of price for current. 
This ought to be determined at present by the cost of production. There 
were no mains to lay or establishment charges to consider, and the load 
would be practically restricted to the night time. Those taking current 
at other times could be charged at a higher rate. 

Ar. L. B. HocanTH (Morecambe) said he did not wish to adopt the 
overhead system at Morecambe, and he had therefore to consider alter- 
native systems. He was at present employing petrol.clectric trams but 
the storage battery car seemed to offer greater advantages if the figures 
for guarantee were correct. These cars could be charged up during the 
"overlay," and thus any peak load difficulties could be overcome. 

Mr. F. CRAWTER (Chloride Electrical Storage Co.) referred to the history 
of the electric vehicle and said that Mr. Seabrook had rather ex posed the 
slackness of the lead battery makers. On the other hand, they had had 
no help from station engineers, He therefore welcomed the efforts of 
the authors. The conditions here were ditfereut from America as in this 
country the electric pleasure vehicle was unlikely to be adopted. Towns 
here were much closer together and à man used his car not only for town 
purposes but for touring. The electric vehicle was suitable for purely 
town purposes, but it was for commercial purposes that its field here 
existed. The authors had said the average life of a lead battery was 3,000 
miles, It should be a third more. 

Mr. F. S. Grocay (British Electric Transformer Co.) said the tariff for 
electric vehicles must be divided into two classes, for pleasure and com- 
mercial vehicles respectively. The latter could make arrangements to 
have spare batteries and to do their charging at night. With the pleasure 
vehicle the owner must be able to get his battery charged at any time and 
therctore could not expect to get his current so cheaply. There ought to 
be loar ing stations all over the country which would exchange charged 
for uncharged batteries. 

The PResipent said to do as Mr. Grogan suggested standard batteries 
would have to be used, and all mem bers employing cars should be mem bers 
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of an association for that purpese. "hey could then easily get their 
batteries charged on presentation of a chit, and & central body would 
collect and divide the money in proportion to the charging done at each 
station. A powerful hybrid comimitiee was wanted for this purpose, 
He had established a charging station for launches on the river, and 
when the tariff came to be considered they discovered that a somewhat 
similar station was charging 2s. 64. a unit or more if thev could get it. 
Mr. W. H. L. Watsos, in reply, remarked that a big fight would have 
to be made to get recognition for the electric vehicle. To do this they 
must offer very low prices for current. The suggestion of a committee 
would, he felt sure, be generally welcome. Without station. engineers 
vehicle manufacturers could do nothing, and they had great influence. 
With regard to garages, much might be sail on both sides, and he coul! 


searcely go into the question then. 

The meeting then adjourned for lunch which was served at 
Nuthall’s restaurant. Kingston-on-T hames. 

In the afternoon the party went for a steamer trip on the 
Thames. first proceeding to Hampton Court Palace where a 
photograph was taken, and then continuing the journey. On 
their return to Kingston in the evening a dinner was held at 


Nuthall’s. 


TRADE EXHIBITS AT THE I.M.E.A. CONVENTION. 


A departure of considera be interest at the Convention is a col- 
lection of trade exhibits at the Institution of Electrical Engincers, 
the Convention headquarters. The exhibitors include the following 
firms: Armorduct Mfg. Co.. Berry, Skinner & Co., British Thomson- 
Houston Co., British Westinghouse Co., Dowsing Radiant Heat Co 
Electrical Co., Electrie & Ordnance Accessories Co.. Ferranti Limited, 
General Electric Co., Lundberg & Sons, Nelder Bros. & Thompson. 
Reason Mfg. Co., Siemens Bros. Dynamo Works and Venner & Co. 
The exhibits of principal interest are electrical cooking apparetes 
including various types of cookers, ovens, separate hot pletes 
and other utensils ; also many forms of radiators. Small motors, 
from =, H.P. to | H.P., applied to various household uses, are ex- 
hibited, and different forms of meters, time switches and measuring 
instruments are also on view. Front an inspection, it appeared 
that control switches are being placed on stoves in preference to 
using a separate switchboard, and a single ruby indicator lamp for 
the entire cooker is now considered sufficient in place of the former 
array of lamps, one for each circuit. Attention is also being given 
to the easy replacement of faulty sections of heating elements, these 
being connected to the supply by means of plugs and sockets. -The 
hot plates on some of the cookers depend upon their connection fix- 
tures for support, in this way limiting of the heat to the plate itself 
being most effectually attained. In such cases, however, it is most im- 
portant to provide an earth connection for the surface of the plate, 
in view of its metallic isolation from the general framework. The 
heating elements still remain generally of the wire resistance tvpe, 
wound on frames of mica inspirally coiled or crimped form. With 
regard to small heating and cooking apparatus, the chief points of 
interest are the improvement in the position of heating elements and 
in one case the use of oil for the insulation of the elements and for 
the even distribution of heat. 

Among the many exhibits containing points of interest we noticed 
a stove by the Electrical Co. in which the heating elements are con- 
structed in the form of two separate asbestos trays slid into the oven 
top and bottom. each making contact by a pin plug at the back of the 
stove. The hot plates are attached to the stove by simple spring 
clips. and connection is by pin plugs fastened direct to the centre of 
tie bottom of the plate. These stoves are white ename:led, which 
gives a very nice appearance. 

The Armorduct Mfg. Co. show a radical departure from the usual 
stove pattern cooker. The heating element consists of a spiral 
wire absorbing at maximum heat 1,600 watts, wound on a frame tixed 
in a cylindrical container closed at the top. This container can be 
elevated or lowered by means of counterweights so as to enclose the 
food that is being cooked. The advantage claimed is that the heat 
remains trapped in the covered top container, remaining there until 
again lowered. This firm also exhibits the “ Magic " vacuum 
cleaner of the hand type, giving a vacuum of 12 in. water; thisis 
obtained with a 110 watt fan. A new device is fitted in the form of an 
antiseptic saturated filter disc fastened om the deposit bag through 
which a certain amount of air is passed and so disinfects the room 
wbich is being cleaned. Mah 

Messrs, Venner & Co. show an instrument not at present fin 
demand here so much as abroad ; it is a staircase switch for use for 
staircase lights in blocks of flats or. tenements. _ After the light has 
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been cut off at night by the switch. a magnetic device can be operated 
by a button so that the lights can be again used for a limited interval, 
adjustable from 1 to 6 minutes. Quite a new departure in table 
heating utensils is shown by this firm. in the form of a 400-watt silver 
grill having the heating element immersed in oil for insulation and 
for the better distribution of heat. 

A very useful form of portable kitehen motor is shown bv the 
ilectrical Co. This can by means of a frame be adapted for use for 
a variety of kitchen uses, such as knife cleaning. 

Messrs. Lundberg & Son have evolved a useful form of automatic 
disconnecting plug and switch for house work. the switch snapping 
when the plug is drawn out. 

The Dowsing Radiant Heat Co. show a frame containing five heavy 
flat irons suitable for tailoring ; spring contacts into which the irons 
fit while on the frame supply current to the heating elements in the 
irons, and it is found that 9 units are sufficient to keep them hot for a 
whole working day. ía 

The Electric & Ordnance Accessories Co. show the “ West. 
minster " cooker. which is noticeable for the fact that the hot plates 
are continuous with the top plate of the cooker, being merely heat 
insulated from it to some extent by circular grooves. This has the 
advantage that an easy gradation of heat is obtainable for the 
utensils, 


CORRESPONDENCE. 


THE RECEPTION OF WIRELESS SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 

NIR: The letter of Mr. Campbell Swinton to a contemporary 
journal describing his reception of signals from the Admiralty 
station and the Eiffel Tower by connecting the receiver to an 
iron bedstead recalls to my recollection an experiment I saw 
about 13 years ago in Mr. Marconi's experimental laboratory 
at the Haven Hotel, Poole. He was receiving signals from the 
Isle of Wight with an aerial consisting of a zine evlinder ele- 
‘vated above the earth and attached to the receiver by a wire. 
The cylinder was gradually lowered to determine the effect on 
the signals. Finally it was brought indoors and placed on a 
chair in the laboratory, and vet signals were still received. 
When, however, the earth connection of the other side of the 
receiver was removed signals ceased. 

Such effects have alwavs seemed to me to indicate that the 
“ cutting ” of the antenna bv the electric and magnetic forces 
n a space wave travelling through the air above the earth's 
surface does not account for the whole of the action on a distant 
receiver, but that the space wave is supplemented by some 
effect which travels through the earth. As far as this latter 
is concerned the zinc cylinder, or bedstead, or other mass 
of more or less insulated metal, merely acts as a counter-capa- 
city to the earth permitting a movement of electricity through 
the receiver which is sufficient to affect it. The same thing 
holds good when the receiving antenna is lying on the ground 
or raised but a little way above it. 

In ordinary cases, where an elevated receiving antenna is 
used, the two actions due to the “cutting” of the space wave 
and the variations of earth potential at the earth connection 
of the antenna due to the earth wave are no doubt combined, 
but the fact that signals can be received from long distances 
merely by laying an insulated wire on the ground and connecting 
the receiver between one end of it and a good earth connection 
seems difficult to explain, except on the assumption of some 
form of surface electric wave.—I am, &c., 

University College, London, June 13. 


a 
THE ELECTRICAL CONTRACTORS’ ASSOCIATION. 


J. A. FLEMING. 


The annual dinner of the Electrical Contractors’ Association 
was held at Frascati's Restaurant on Tuesday last, Mr. W. A. Shaw, 
President, being in the chair. About 150 members and guests were 
present, including Messrs. A. Bruce Anderson, J. F. Avila. A. G. 
Beaver, H. H. Berry, F. Crawter, M. N. Drucquer, J. Eck. J. E. 
Edgcome, H. W. Kefford, W. R. Rawlings, R. T. Smith and S. H. 
Webb. Ve 


Mr. M. N. DRUCQUER, in proposing the health of ‘‘ The Electrical Con- 
tractors’ Association," insisted on the value of the Association to indivi- 


~ 
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dual members. As counsel of the Association he was apprehensive of 
the peaceful tone of many members at the present time. In their fighting 
in the past, however, they had done well and thev had never set out to 
achieve an object without succeeding in doing it. They should continue 
to fight municipal trading with all their power and bany the door on it at 
the point it had reached at the present time. He detailed the work the 


Association had done at Leicester, Shetheld and other places, and re. : 


minded his hearers that their foes had unlimited power. Thev should, 
therefore, gather in everyone to the fold. They had ample work to do 
in times of peace, and he congratulated them on the recognition they had 
obtained by State and municipal authorities. 

Mr. S. H. WrnR, President-elect, in responding to the toast, gave a 
short history of the struggles of the Association and said that thev only 
went to law as à last resort. He was anxious to cultivate a better feeling 
between the members of that Association and station engineers, This, 
however, should not. preclude their opposing very strongly certain clauses 
in the LM. E.A. Bill. Their activity as contractors ought not to be ham- 
pered by irresponsible municipal competition, such as was provided by 
fittings departments subsidised by the rates. These departments never 
showed à truc balance-sheet and their work was unfair in the extreme, 
He felt that station engineers ought to treat with contractors, and that 
they would gain by so doing. In conclusion he pleaded for an increased 
mem bership. 

At this point a presentation was made to Mr. A. Davidson, of Sheffield, 
who had been mainly instrumental in getting the recent case carried to 
a successful conclusion, The presentation, with an illuminated address, 
was made by Mr. W. R. Rawlings. 

Mr. A. Davipsow, in thanking those present for their kindness, referred 
to the question of municipal accounts, and said that they ought to be 
audited by an independent authority. ‘The Sheffield case had brought 
out the disgraceful way in which municipal accounts were audited, and 
he was going to do his best to get this state of things altered. 

A presentation was also made to Mr. L. G. Tate, the secretary of the 
Association, on his marriage, in the form of an illuminated address and a 
cheque. 

The toast of “ The Incorporated Municipal Electrical Association, the 
British Electrical and Allied Manufacturers’ Association (Incorporated), 
and Kindred Associations," was proposed by Mr. E. G. Waris, who said 
that there ought to be no fecling of malignant hatred against engineer, 
He wished they would all work together. 

Mr. J. E. Evacome, in reply, said he felt sure that the differences 
Which still exist between station engineers and contractors would yield 
to treatment. In the various municipalities there were very varving 
interests, but if the secretaries of the two Associations were to confer he 
felt sure that they could come to some working agreement. At Kingston 
he had always worked very amicably with contractors and he felt sure 
that this was the right thing to do. They should remember that they 
were all members of one big profession, and he hoped that they would 
soon come to some agreement. 

Mr. A. BRUCE ANDERSON, who also replied to this toast, said that how- 
ever much it was necessary to work for their own interesta they must 
recognise that the interests of their own Association would. in time, merge 
into the one great interest of their profession, They must not forget that 
he “ works most wisely for himself who at the same time works for all." 


LONDON COUNTY COUNCIL TRAMWAY ACCOUNTS. 


The accounts of income and expenditure for the year ended March 
31st were submitted to the London County Council on Tuesday. 

At March 31st the tramwavsystem extended overa total length of 148} 
street miles, being 139 miles of electric and 9} miles of horse lines. The 
whole of the system is worked by the Council with the exception of 25 
miles (partly double and partly single line) of track in Harrow-road and à 
length of 4 mile (double line) in Archway-road, Highgate, which sections 
are worked by the Metropolitan Electric Tramways. The capital 
expenditure amounted to £12,618,842. 178. Lld., of which £425,194. 11s.7d. 
represents expenditure during 1912-13. In place of the liability repre- 
sented by the net cash raised for tramway purposes by the stock, the par 
value of the stock outstanding appears as a liability in the balance-sheet 
with an item on the assets side for expenses of issue. The amount of the 
total debt incurred up to March 31, 1913, was £12,947,925. 17s. Ild. ; 
and the net debt (1.¢., the debt outstanding less sinking fund in hand, and 
less £112,518 in respect of value of surplus land) was £9,882,880. 11s. 6d. 
The Council has decided, subject to the approval of the Treasury, to 
provide within 15 years from March 31, 1914, for the repayment of the 

ebt outstanding on that date in respect of the capital which will be 
obsolete owing to the electrification of horse tramways. The amount of 
obsolete capital on March 31, 1913, was £1,851,365. 19s. 3d. Deducting 
amount provided for redemption of debt in respect of such capital, the 
amount still to be provided for in respect of the debt under this head i: 
£993,020. 15s, l 

The income of the electric lines was £2,213,307 and of the horse lines 
£38,423, a total of £2,251,729. The working expenses of the electric 
lines were £1,460,228 and of the horse lines £52,448, a total of £1. 512,676. 
The undermentioned charges have to be set against the surplus on 
working (£739,053):— Interest (gross) £342,044. 19s. 4d., redemption 
£388,042. 5s. 7d., income tax £28,188. 3s. 8d., interest on purchase-money 
£19. 1%. 7d., Parliamentary expenses £3,499. 9s., deficiency on Drske- 
buildings (rehousing obligation, Greenwich generating station) £96. 138. ld., 
a total of £762,491, less tax deducted and retained from interest on debt 
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£19,987. 12s. 6d., interest on cash balances, &c., £3,630. 19s. 6d., rents 
from surplus property, &c., £317, leaving a surplus carried to appropria- 
tion account of £497. 98. 3d. The Council decided in June, 1908, that 
provision should be made for renewals at the rate of $d. per car-mile on 
the total car-mileage run on the electric tramways each year, and that the 
question of the adequacy or otherwise of this provision should be again 
considered at the expiration of five years. Provision for 1912-13 at this 
rate would amount to £150,309. 8s. 3d., including £2,507. 1s. in respect of 
the lines in Harrow-road worked by the Metropolitan Electric Tramways. 
The sum available for transfer to the renewals fund for 1912-13 amounted, 
however, to only £497. 9s. 3d. The fund on March 31st amounted to 
£633,009. l7s. ld. The Council also decided in 1908, on the recom- 
mendation of the Finance Committee, that a general reserve fund (to 
provide for general contingencies) should be established, to which 
any balance remaining, after providing fully for renewals, should be 
carried. There is, of course, no balance available to be carried to this 
fund in respect of 1912-13. The fund amounted to £273,785. 19s. 5d. on 
March 31st. The total operating expenses for electric traction were 
£1,460,227. 16s. 10d., including £5,911. 2s. 8d. for special charges, or 
6-62d. a car-mile run, compared with 6-63d. a car-mile in 1911-12. The 
total receipts in respect of electric traction amounted to £2,213,306. 12s.2d.. 
or 10-04d. a car-mile run, compared with 11-29d. During the past vear a 
further length of about 7 miles of electric lines was opened, making a total 
of about 139 miles. The total number of passengers carried on the 
electric lines was 501,102,149, and on the horse cars 11,550,504, total 
512,652,653 ; the number of car-miles run were 52,886,623 and 1,056,481 
respectivelv, total 53,943,104. 

The most striking feature of the accounts is the great falling off in the 
gross traffic reccipts as well as the receipts a car-mile compared with 
previous years, and (the Committee state) ** we think that the Council will 
wish to have some explanation of this state of affairs and an indication of 
the steps which have been or are proposed to be taken to remedy, as far as 
possible, this falling off of traffic." A table sets out particulars of the 
average electric track-miles open, receipts per mile of track and per car- 
mile run, &c., for the past seven years. The average track-miles open in 
1907 were 40-66, against 132-49 in 1913; the average receipts per track- 
mile fell from £19,929 to £16,179, and per car-mile from 11-95d. to 
10-98d. in 1912 and 9-73d. in 1913. Of the horse lines, the Council has 
made repeated endeavours to secure the electrification of the tramways in 
Burdett-road and Grove-road (23 miles), but has hitherto been unsuccess- 
ful in its efforts. Apart from the Liverpool-road (Islington) line (1j 
miles), the only other tramways worked bv horse traction are those (1.) 
from Highbury-station to Citv-road, in Balls Pond-road (from South- 
gate-road to Kingsland-road), and from (Chapel-street to Nile-strect, 
Woolwich, for the electrification of which (24 miles in all) contracts have 
already been entered into, and (ii.) in Grange-road, Southwark Park-road, 
Ravmouth-road and Rotherhithe New-road (22 miles), with regard to 
which the Committee are considering as to the action to be taken. 
Bermondsey Council has refused to consent to the overhead system, and 
having regard to what occurred in the House of Commons when the 
Council's proposal for the reconstruction of the Grove-road and Burdett- 
road tramways on the overhead system was considered in 1912, and to the 
recont action of the House in regard to the Council's proposals for the 
adoption of the rail-less trollev system on certain routes, the Committee 
feel that little would be gained in seeking specific Parliamentary authority 
for the working of these lines by any system of traction involving the use 
of overhead wires. 

Although the reduction in receipts in 1912-13 is accompanied by an 
increase in the length of track open, it has to be borne in mind that many 
lines which have been added in recent years to the electric tramway 
system are not of a highly remunerative character. The fact remains, 
however, that a new factor has arisen during the last year or two with 
which the Counci] has seriously to reckon in its efforts to maintain the 
tramways undertaking on a sound financial basis, i.e., the great increase 
in the competition which the tramways have to meet from the motor- 
omnibus undertakings. Many of the tramway routes upon which formerly 
no omnibuses were run have now been provided with motor-omnibus 
services, while on other routes old services have been increased and 
extended to other traffic points. The result has been a diminution in the 
traffic using the tramways on intermediate stages of routes, and also a loss 
of overlapping traffic in consequence of omnibus services reaching traffic 
centres beyond tramway termini, There are in the main two directions 
in which it appears to the Committee that the tramways system could be 
developed so as successfully to meet the competition and regain its former 
satisfactory financial position. In the first place efforts must be made to 
overcome the disadvantage under which the tramways suffer through not 
being able on many of the routes to carry passengers to their desired 
destination. In this respect competingservices in London occupy a much 
very more favourable position, and there can be nodoubtthat the present 
condition of affairs in this respect hampers the tramways most seriously. 
The difficulty would be met as regards many of the tramway routes 
if the present termini could be linked up with one another or else the 
tramways extended to better recognised traffic points, and the question 
i8 one to which the Committee are giving most careful consideration. 
Two important extensions to traffic points have recently been carried 
out, those to Liverpool-street station from Norton Folgate and in Tooley- 
street to a point near London-bridge. In addition, the lines in Farring- 
don-road had previously been extended a short distance in the direction 
of Ludgate-circus. The results obtained in these cases amply bear out 
the view that a great deal could be done in this direction in improving the 
position of the tramways undertaking, and they have in hand the 
preparation of & comprehensive scheme for the linking up and the 
extension to approved traffic points of the present tramway system. It 
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will not be possible, owing to the great amount of work which will have to 
be done in the matter, to present a full scheme in time for submission to 
Parliament in the session of 1914, but they hope to do so for the following 
session. In the meantime they have under consideration certain 
proposals of this nature of a specially urgent character with a view to their 
inclusion in a bill to be promoted in the session of 1914. The second 
direction in which an improvement may be effected concerns the arrange- 
ment of the services and fares and the provision of better travelling 
facilities, which will enhance the popularity of the tramways with the 
travelling public. In this connection important additional arrange- 
ments have been made during the past year for through running with out- 
side tramways undertakings. Other steps which have been taken include 
the speeding up of the services, the provision by means of junction lines 
of alternative routes to avoid congested traffic points, the reduction of 
fares, and the institution of a large number of cheap return fares. Com- 
parisons have frequently been made as regards the financial ad vantages of 
the two methods of traction. tramcar and motor-omnibus, and attention 
is again drawn to the important particulars in regard to which the omnibus 
services occupy a privileged position. In the first place the motor-omnihus 
companies are not liable, as the Council is, to pay rates for the occupation 
of the road on which the omnibuses run, The amount paid bv the 
Council in 1912-13 amounted to £98,273. In addition to the amount paid 
for rates on permanent way very considerable expenditure has been 
incurred bv the Council in connection with the maintenance of paving 
along the tramway routes which would have to be borne by the local 
authorities if no tramwavs had been constructed. This, it must be 
remem bered, is despite the fact that the tramcars themselves do not 
contribute towards the wear of the paving which gives rise to this 
expenditure. The rates on the lines alone represent an average relief 
to the rates of London amounting to over 1d. in the £. There is the 
further point that the tramways account is charged with a considerable 
portion of the cost of effecting improvements where these are carried out 
along tramway routes, The amount chargeable to the tramways account 
in this respect under resolutions alread y passed by the Council is £807,302, 
of which £567,167 has already been so charged up to March 31, 1913, 
while in addition the amount estimated to have been paid to tramway 
com panies (as part of the purchase money for their undertakings) in respect 
of the expenditure incurred by them on street improvements is £40,576. 
The whole of the latter amount has been charged to the tramways account, 
making a total charge of £607,743. The amount remaining to be charged 
in respect of improvements already decided upon is estimated at £240,135. 
In manv cases the omnibus companies take advantage, for the purposes of 
the operation of their omnibuses, of the widening of existing and the 
provision of new thoroughfares which have been carried out partly at the 
expense of the tramways undertaking. In other cases the Council, 
either alone or in conjunction with other local authorities, effects im- 
provements which are admittedly necessitated by the increase of motor- 
omnibus traffie, but no part of the cost thereof falls upon the omnibus 
undertakings. One other factor which has an important bearing on the 
financial comparison between these two svstems of traction is tho 
question of all-night car services and workmen's fares. The omnibus 
companies provide no facilities in these respects ; but the Council main- 
tains all-night services on a large number of important routes which are 
of the greatest value to certain sections of the public, and further, it 
provides workmen’s car services from 4a.m. onwards all over the system at 
a fare of Id.single and 2d. return for journeys of as much as 9 miles in each 
direction. The Committee feel very strongly that while it is the duty of 
the tramways authority to provide these facilities for the working classes, 
it is even more the duty of the omnibus companies, who possess so many 
other special advantages, to bear their share in the burden of this public 


service. 


PARLIAMENTARY INTELLIGENCE. 


THE MARCONI AGREEMENT COMMITTEE. 


On Friday last week the long-promised Interim Report of the Select 
Committee of the House of Commons, which is inquiring into the Marconi 
Wireless Telegraph Agreement, was issued. It is of little but political 
party interest, no reference being made to the electro-technical 
side of the evidence which has been placed before the Committee, a4 
dulv reported from time to time in THE ELECTRICIAN. 

The Committee met again on Monday, but in view of the debate which 
was to take place in the House of Commons on Wednesday and yesterday 


(Thursday) adjourned till Monday next. 


LEICESTER CORPORATION BILL. 


Last week & Select Committee of the House of Lords passed the 
reamble of this bill, which authoriscs the Corporation to construct 
additional tramways, carry out street improvements, &c. It was ex- 
plained that the main object of the bill was to construct three new tram- 
way routes, to run motor omnibuses partly within and partly without 
the borough, to extend the area of electricity supply, &c. At present 
the Corporation were entitled to supply electricity within the borough, 
and under an act of 1909 thev had been able to go to the Board of Trade 
in order to provide for requirements outside. Under clause 24 in the 
present bill it was sought to secure power to supply electrical energy 
within the parish of Birstall, the parishes of Humberstone and Evington, 
and the parishes of Oadby and New Parks. The County Council and the 
Leicestershire & Warwickshire Electric Power Co. opposed. The latter 
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said that they had been entrusted with certain powers, and they objected 
to the Corporation having powers in the district. The company were 
authorised in 1902. and counsel said that up to now they had only a 
comparatively small generating station some Hl or 12 miles from Leicester. 
They argued that the company would not be interfered with by the 
paisage of the present bill, They proposed to supply electricity for power 
as well as enting, 

Ultimately it was decided to insert a clanse providing that nothing 
in the bill should be deemed to give the Corporation the right of ex- 
elusive suppiv in the districts mentioned, 


BECKENHAM PROVISIONAL ELECTRIC LIGHTING 
(EXTENSION) ORDER. 


The bill to confirm this order came before a Select Committee of the 
House of Lords last week, 

* Mr. Batrovr Browne, K.C., who appeared for Beckenham Urban 
Council, said the object of the order was to authorise Beckenham Council 
to supply West Wiekham with electricity. Already it was supplying 
two houses in West Wickham under an erder of the Board of "Trade, 
The only opponents to the confirmation of the order were the West Kent 
Electric Power Co., who had obtained the right to supply electricity over 
a very large area, Including West Wickham; but the company had 
signally failed in their duties, and it was in consequence of that fact that 
the application was made. The company held their powers on the 
express understanding that nothing should prevent any person getting 
a provisional order in their area, and as they had done nothing within 
the last two vears to supply West Wickham with electricity, the Board 
of Trade might have revoked their powers if they chose to do so. The 
Board had not done that. hut they had issued an order to enable Becken- 
ham Couneil to supply two houses in West Wiekham with electric light. 
Although the West Kent Company had not done anything in West 
Wickham for two years, four days before the Board of Trade inquiry 
into the application for the present order the company laid down two 
cables there, but they were not connected with one another nor with any 
generating station, The company might have supplied West Wickham 
with electricity a long time ago if they wanted to do so. and he eon- 
tended that they would not have moved in the matier but for the present 
order having been applied for. 

After hearing evidence, the Committee decided that the bill should 
pro eed, but the company shall still hold their present position if they 
give à guarantee that within six months after their route for laving cables 
is determined they will give an adequate supply to West Wickham. If 
the company carried out this guarantee Beckenham would not supply. 

The company at once gave the required undertaking, 


MEXBOROUGH & SWINTON TRAMWAYS (RAIL-LESS 
TRACTION) BILL. 


This Bill, which has been considered this week by a Select Committee 
of the House of Commons (presided over by Sir Ivor Herbert), authorises 
the Mexborough & Swinton Tramways Co, to provide a system of trolley 
omnibuses in Mexborough, Swinton, Wath-upon-Dearne, Denaby, Conis- 
borough and West Melton. 

Mr. Hosxoratus Luoyp, K.C. (for the promoters), said they had con- 
structed tramways in Swinton and Mexborough running to Rotherham. 
The bulk of the population was mainly interested in mining, and although 
the existing tramways served a useful purpose they did not serve some 
of the populous districts in the locality. The proposed new routes were 
from Rockingham-road, Swinton, to High-street, West Melton, from 
Main-street, Mexborough, to Bolton-road. Adwick-upon-Deame, and 
from Ntation-road, Conisborough, to Doneaster-road, Mexborough. 
Those routes would be about 3} miles, 1 mile, and 1} miles respectively. 
Railways could notscater for the local trattic owing to the fact that the 
stations were remote from the centres of population. The population of 
the district was such that tramways along the proposed route would not 
be remunerative, and for that reason the relatively economical system of 
trolley ommibus traction was proposed, which would act as feeders to the 
existing tramways. Borrowing powers of £33,000 were sought. With 
regard to the upkeep of roads, he was prepared to accept a clause that the 
contribution was not to exceed 3d. per car-mile as in the Rhondda case. 

Ald. D. L. WiNTER, a local director of the Mexborough & Swinton 
Tramways Co., said the tramways were of very great advantage to the 
people, but without the proposed new routes the existing facilities were 
totally inadequate. It would be impossible for the various Urban 
Councils to combine and work a system satisfactorily 

Mr. W. B. Cownie, a director of the promoting company, said thev 
were approached first by Mr. Binns, and afterwards by Mr. Godfrey 
Isaacs, who had secured powers, but could not raise the necessary ca pital. 
They formed a syndicate with a capical of £175,000. They constructed 
the works, with the generating station and plant. and took a certain 
number of shares in the Mexborough Electrical Company in consideration 
of the works. On the other hand, the Mexborough and Rawmarsh 
syndicate paid them their cash contract price. lt was quite the usual 
practice. ‘They would have no difficulty in getting the necessary capital 
for the proposed extensions, but they were quite prepared to be put under 
an obligation to construct them in two vears or that their powers should 
cease. They would get a considerable traffic for those outlving districts, 
as there were no travelling facilities there, and the extensions were abso- 
lutelv necessary. ln cross-examination he said they paid Mr. G. Isaacs 
£11,000 in cash and £11,000 in shares. 

Local evidence as to the character of the districts, the need for addi- 
tional travelling facilities, &c., was given. 
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Mr. Frank EpwiN STANLEY., chief engineer of the National Electric 
Construction Co., said the weight of the proposed omnibuses was 3 tons 
P ewt. unloaded and 5 tons 7 ewt. loaded. Each car would carry 28 
passengers, Ten cars would be necessary, eight of which would be in 
regular service. The total cost of construction would be £22,637. That 
included £8,978 for electric equipment, £1,150 for cables, £8,000 for cars, 
£2.000 for an addition to the car-sheds, £300 for an addition to the plant 
in the generating stations, £151 for the cost of road widening at West. 
street, Wath. and £2,051 for engineering and contingencies, The average 
service would be about 25 minutes; Of course, ai certain times, the 
service would be more frequent. The cars would be run to accommodate 
the colliery shifts. He estimated the car-miles to be run in the course of a 
year on the whole undertaking at 133.500. The earnings he put at 10d. 
per car-mile, which gave £5,562 for revenue, For working expenses he 
took 6!d. per car-mile, which gave total working expenses of €3.615. He 
estimated the net profit at £1.946, but that was without making any 
allowance for the mainteiance of roads, Tf, as was proposed. they were 
to contribute 2d. per car-mile, that would represent a payment of £210. 

Mr. Percy PRIESTLEY. manager of the Mexborough & Swinton Tram- 
wavs, stated thai the trollevs could be run over existing roads without 
danger to anybody. The Tramway Company could carry on the track- 
less underdaking at much less ex pense than anvbody else. 

Mr EpwARD Cross, borough electrical engineer, Rotherham, sail it 
was possible to take a tramway from Mexborough right into Sheffield. 
He was satisfied that the Rotherham trackless trolleys had had a feeding 
effect upon the tramways, He was not in a posicion to sav that the 
trackless trolley paid its wav. becanse they had not ascertained what the 
road authorities wanted for road maintenance. He world noi have advised 
the Corporation to have undertaken the travkiess-trollev system by itself 
without the tramways, On the Maltby route the receipis amounicd to 
10d. per car-mile, and the working expenses to about 6d. The routes 
proposed in the Bill would be as remunerative as the Maliby route, as 
thev had the same class of people to deal with and a fairly large popu- 
lation, Routes 1. 2 and 4 should earn about 10d. per car- mile. 

Cross-examined by Mr. Huthinson, K.C. (for the West Riding County 
Council). He was not aware that in the annual estimates £864 more than 
for the vear 1912 was allocated for road maintenance because of the 
Rotherham trackless trolleys, but it was in the interest of the local auiho- 
rity to make their estimate as high as possible. In his opinion the roads 
over which they ran were as good as any in the vicinity at present. 

Mr. ERNEST MARTIN., borough engineer, Rotherham, stated that in the 
area of the new South Yorkshire coalficlds developments had taken place 
very rapidly, and all the roads in the districts were very much worse than 
they were five vears ago, and he considered that the Maliby-road was no 
worse than the average road within a 5-mile radius. The scheme of the 
promoters was well Jaid out, and it would adequately serve the district. 
The old forms of roads were not sufficient to carry modern traftie, and 
especially in a district like South Yorkshire it was necessary to adopt à 
new standard of road construction. 

Mr. fous E. WALLER, consulting engineer. also gave evidence in support 
of the scheme, after which the case for the promoters closed. 

The Chairman (Sir Ivor HERBERT) said that the Commiicce was not 
satisfied with routes 1. 14. and 2 in Wath-on-Dearne, running from 
Warren Vale-road to West Melton, via Sandy Gate and Quarry Hill-road. 
The Committee also wished to hear evidenge as to the cost of putting ' 
the roads into a state to fit them for the ranning of trolley vehicles, 

Mr. Geo, F. Carpentier, survevor to the West. Riding (of Yorks) County 
Council, stated that the running of the trackless trolleys in che Rotherham 
district, which began in October, 1912. had for the year ended March, 
1913, entailed an increase of 48 per cent. in the cost of road maintenance. 
The minimum width of roads traversed should be 27 ft. To reconstruct 
route 4, taking the minimum width at 20 ft.. would cost 2.700 per mile. 

Mr. BRApBURY, highway survevor for Rotherham district, gave evt 
dence as to roal wear and maintenance and the eost of reconstruction ; 
and Mr. MeCiarth, clerk to the County Highways Commiitee of the West 
Riding, also gave evidence as to the poliev of the County Council, &c. 

The CHAIRMAN said the Committee were not satisfied that the bill wae 
so drafted as to meet the needs of the district, In their opinion the 
details of the scheme as set forth in clause 4 of the bill should be amended 
by the deletion of routes 1. 14 and 2, and by the inclusion of route 3. 
However, having regard to the position of the promotiug com pany and 
the services rendered. by its tramways, and the fact that the local 
authorities themselves had been unable to come to an agreement to pro- 
mote an alternative scheme. they considered they would be justified in 
granting the powers asked for in respect of routes 4 and 3. subject to the 
provision of a eontribution on ihe part of the company in respect of the 
capital expenditure necessary for the adaptation of the reads by the local 
authorities for running trolley vehicles and ‘for the maintenance of the 
roads. On the point of contribution the Committee had come to the 
opinion that upon the road authorities concerned. having wilened the 
road in which the trolley route was situated so a: to provide a carriage 
way of a width of 21 ft. with a footpath of 6ft., exclusive of casual 
bridges, and should have alapted the roads for the running of the trolley 
vehicles thereon, the company should pay the road authorities one-third 
of the cost of such works, such third not to exceed £350 per mile of the 
roads so adapted and widened, and thereafter the company should pay 
to the road authorities for the maintenance of the road upon v hich the 
trolley vehicles ran 3d. per car-mile run bv the trolley vehicles per 
annum. 


Folkestone, Sandgate & Hythe Tramways Bill.—This Bill 
which (inter alia) sought powers to provide trolley omnibuses between 
Folkestone and Hythe, has been withdrawn. 
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WANTED—AN ACCESSORY 


We commented a fortnight ago on tlie necessitv for the 
standardising of the wall plugs and sockets used in domestic 
and industrial electric service, but especially the former, as 


soon as possible. 


about 600 watts, to the lighting circuit, the lampholder 


T 


In order to facilitate matters 


being the point of connection. 
have been put on the 


a little, various types of " adapters ^ 
market, and bv the use of some of these the consumer can 
couple up anv subsidiary piece of electrical apparatus 
without taking out the lamp. These contrivances, of which 
the most noteworthy is the Pragiall, are useful enough at 
night time ; in fact, thev serve a purpose in allowing the use 
of any utensil with the lamp burning at the same time, but 
in the day-time the consumer does not like to see the lamp 
burning. and promptlv takes it out. What is wanted tliere- 
fore is an accessory which will permit the householder to 
turn the lamp on and off at will, and take off sav two 
extension circuits which are made and broken abore the 
bodv holder carrving the lamp and shade. We have seen 
one accessorv designed on these lines, but its selling price 
is outrageous, 1t 1s fitted with a turn kev lamp socket, and 
it is only made in adapter form. Further, the two pin 
plugs supplied. with it are not convertible into bavonet 
connectors. 

There can be no question that there is a latent demand 
among electricity consumers for such an accessory. and it 
will become immediately active when the right accessory is 


At the Point Fives meeting, held in | turned out at the right price. The latter should not present 


London on Tuesdav last, reference was made to the acted any difficultv, because the quantity turned out would auto- 


bv the chairman in his address, and by one or two of the | matically regulate the selling price. 


speakers in the discussion. One manufacturer somewhat 


The consumer should 


not be ` rushed " for these useful devices, in fact it should 


naively remarked that he had started to standardise on his | be possible to provide him with them as part of the installa- 


own! We shall be interested to see what is the final | tion, and without extra charge. 


For this reason we think 


result of these efforts, but for the moment may turn to the | that the time has come for accessories of this class to be 


consideration of a matter which is, if anything, more 


important than that of uniformity in the design of wall | flexible cords. 
We are frequently told that attention | name implies, can only be made use of with a standard 


plugs and sockets. 


should be paid to little things, because a persistent neglect | lampholder. 


of them may bring the best of schemes to nought. This 
admonition applies, and we think somewhat forcibly, to 
certain accessories for which the extension of domestic 
electricity supply is creating a brisk demand. If the Point 
Fives are going to generalise the system of charging, which 
they now so vigorously advocate, the matter of which we are 
about to speak is of particular concern to them. 
the chief arguments advanced in favour of a Point Five 


| 
| 
! 


One of : attention to the details of consumers’ installations. 


manufactured so that thev can be permanentlv attached to 
An adapter, as it is known to-dav, and as its 


This may have certain advantages, but 
considered in a general way it gives a temporary air to 
domestic electricity supplv in so far as subsidiary pieces of 
apparatus for connection to the lighting circuits are con- 
cerned. We think the movement towards the establish- 
ment of a satisfactory connector lampholder can be advanced 
by central station engineers and contractors paving particular 


Where 


thev know that subsidiary appliances are being used thev 


tariff is that the supply is given from one set of mains, and ` can advise as to the form of connector to be used, and they 
with little or no alteration to the house wiring. The con- can also bring their influence to bear upon manufacturers to 
sumer, with a natural eye to economy, connects up his introduce types somewhat on the lines of those suggested 


‘cookers, grills and other table utensils which are loaded upto above at a fair market price. 
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BUSINESS NOTICES. 


Messrs. Frank Gill and W. W. Cook, late of the National Tele- 
phone Co., who have entered into partnership as consulting engineers. 
will remove their offices from Hamilton House, Temple-avenue, to 
Winchester House, Old Broad-street. E.C., on the 24th inst. Their 
special attention will be given to the engineering of. and general 
expert advice on, telephone undertakings. Among their staff are 
Messrs. D. B. Fulton. H. Green. S. H. Pook. J. H. H. Boyd and E. 
Williams, all ex-members of the staff of the National Telephone Co. 


Messrs. Nalder Bros. & Thompson (Ltd.) will shortly remove their 
factory and head office to much larger premises now building at 
974. Dalston-lane, N.E.. which will afford largely increased facilities 
both as regards output and prompt delivery. The firm will 
retain an office and showroom at 34, Queen-street. E.C., which will 
be in communication with the head office by means of a private 
telephone extension line. The existing part machine shops at 
Kingsland Green will be continued as heretofore. 


Mr. R. W. Weekes, Wh.Sc.. M.L E. E., consulting engineer, Max- 
well House. Arundel.street. Strand, W.C.. notifies that he has taken 
into partnership Mr. Alfred O. Kolkhorst, M.I.E.E., and that in 
future the name of the firm will be Messrs. Weekes & Kolkorst. 

Mr. Kolkhorst served his engineering apprenticeship in his native town, 
Belfast, and since taking his diploma at the Central Technical College, 
London, in 1891, has resided chiefly in Chili, where he has been respon- 
sible for some of the largest electrical undertakings in that country. Hc 
was for the last three years of his stay there the general manager of the 
Chilian Electric Tramways & Light Co., of Santiago, and of the Valparaiso 
Electric Tramways & Light Co. 

The sales office of the Bastian Electric Heating Synd. will be 
renoved to 185, Wardour-street, W. (near Oxford-street. end) on 
the 21st inst. 


Jas. Thorp and Thos. Arkell, electrical engineers, &c., Faringdon 
Motor Garage, Marlborough-street, Faringdon, and Highworth, 
Berks, have dissolved partnership. Debts by Mr. Thorp. who 
continues as Jas. Thorp & Co. 


Sale by Auction.—Messrs. Fuller, Horsey, Sons & Cassell will 
include in their sale at H.M. Dockyard. Devonport, on Tuesday. 
July 8 and following days, quantities of white metal, brass, man- 
ganese bronze. lead. steel, iron. &c., 108 tons old electric cable, elec- 
trical gear and stores. oil engine, tools, lamps. &c. May be viewed 
three days prior to and on mornings of sale, and catalogues (6d. each) 
had at the dockyard. or the auctioneers, 11, Billiter-square. London. 
E.C. See also an advertisement. 


Patents Development.—The owner of patents Nos. 10,082/1909 
and 10,083/1909, relating to '' Improvements in modern signalling 
apparatus,’ desires to grant licences thereunder. Applications to 
Messrs. Lloyd Wise & Co., Patent Agents and Consulting Engineers, 
10, New Court, Lincoln's Inn, London, W.C. 


The owner of patent No. 12.473/1909, relating to improvement in 
multiplex microphone transmitters, desires to make arrangements for 
working same in this country. Particulars from Messrs, Marks & 
Clerk, Patent Agents, 57 and 58, Lincoln's Inn Fields, London, W.C. 

The proprietors of the following patents desire to make arrange- 
ments for developing same in this country :— 


Patent No. 249/1912 for '' Improvements in or relating to recording 
mechanism for meters or like apparatus." 


Patent No. 1,871/1912 for “ Improvements in or relating to integrating 
electric meters." 


Patent No. 16,800/1912 for “ Improvements in or relating to recording 
mechanism for meter: or like apparatus." 

Particulars in each of the abovo cases from Messrs. Haseltine, Lake & 
Co., patent agents and consulting engineers, 28, Southam pton- buildings, 
Chancery-lane, London, W.C. 

Holidays.—The works of Messrs. A. Reyrolle & Co. (Ltd.) will be 
closed during the Newcastle Race Week Holidays, from Friday, 
20th inst., until Monday, 30th inst., and the offives for part of this 
time. Correspondence will be dealt with as far as possible, but no 
goods can be delivered or received during this period. 

New Association.—An international association of manufacturers 
of tramway and railway material has been formed. with Mr. J. 
Sutherland Warner as chairman. The objects of the association 
include Parliamentary representation. organised exhibitions, stan- 
dardisation of specifications, model clauses for contracts, &c. The 
annual subscription is two guineas, and the offices are at the West- 
minster Palace Hotel, S.W. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting of creditors of the Johnson Secret Wireless Telegraph 


& Telephone Testing Synd. (Ltd.) (in vol. liq.) will be held at 40, King- 
street, London, E.C., on June 26. 
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The discharge of Robt. Edwd. Joy (trading as the Bristol Elec. 
trical Co.). 143, Cheltenham-road, Bristol, is suspended for two years 
ending May 23, 1915. 

A supplemental dividend (3d. and 4 per cent. interest) is payable 
at the O.R.’s. York City. Bank-chambers. Lowgate. Hull, to creditors. 
of Fred Shaw, electrical contractor, 258, Hessle-road, Hull. 


A third and final dividend (13d.) is payable at the offices of Messrs. 
Josolyne, Mills & Co., 28. King-street, Cheapside, London, E.C., to 
creditors of Joseph Grace Cunnington and Harry Pigott Allison 
(trading as Laing. Wharton & Cunnington), electrical engineers and 
contractors. 7. Great Newport-street, London, W.C. 

A first dividend (10d.) is payable at Duke-street. Bradford, to- 
creditors of Cecil Wray. electrical and mechanical engineer, formerly 
trading at 24, Simes-street, Bradford. 

A meeting to receive an account of the winding up of the United’ 
Salt & Power Co. (Ltd.) will be held at 18. Austin Friars, London, 
E.C., on July 21. 

A meeting to receive an account of the winding up of the Gem 
Dynamo Brush Co. (Ltd.) will be held at 233. Park-lane. Aston, on 
July 14. 


Deeds of Arrangement.—A deed of arrangement has been executed 
by Joseph T. Foggo. electric lighting contractor. &c., Halifax-road, 
Dewsbury. Unsecured liabilities £457, estimated net assets £382. 

Albert V. Neville (trading as Victor Neville & Co.), electrical 
engineer. 22, Gt. George-street, Leeds, has executed a deed of arrange- 
ment. Unsecured liabilities £221 ; net assets £25. 

Trust Deed.—Geo. Massiott Brown, electrical engineer, 10, Jamaica- 
street. Glasgow. has executed a trust deed. and claims are to be sent 
to Mr. Thos. Logan. 4. Bath.-street, Glasgow. by June 24. 


NHL RU 
| ELECTRICITY SUPPLY. 
RUIT HUN 


EXTENSIONS. 


Bexhill.—An unopposed inquiry was held on Tuesday into the 
Council’s application for sanction to borrow 
mains and £400 for a new sub-jstation. 


Chester.—On Tuesday an unopposed inquiry was held into the 
application of the Corporation to borrow £7.550 for a storage battery. 

'l'he Town Clerk referred to increased consumption of electricity since 
1908, and said during the past financial year it had exceeded the demand 
of any previous year. At present the maximum demand was in excess of 
the normal capacity of the undertaking. The Electricity Committee, 
after considering the reports of their engineer, had come to the conclusion 
that the most economical course to be pursued was to provide a storage 
battery at the Crane-street works at an estimated cost of £11,550, The 
cost of the scheme worked out as follows : Buildings, £1,700 ; battery, 
£8,100; battery booster, £1,200; switchgear and instruments, £300 ;. 
connections, £250; total, £11,550. It was proposed to provide £4,000: 
of the expenditure out of reserve fund, and the Corporation asked that 
the loan in respect of the battery should be for a period of 30 years, and 
that in respect of the other items for a period of seven years. " 

Colchester.—An inquiry was held last week into the Council s- 
application for sanction to borrow £1,660 for extensions of the elec- 
tricity undertaking. 

The chairman of the Electricity Committee (Ald. Barritt) said the: 
loan was required for services, mains, six additional feeder pillars, 1m- 
creased office accommodation, feed pump, condenser, 375 kw. generating 
set and booster and switch panels. It was proposed to dispose of two 
obsolete 60 kw. sets and make room for a modern 375 kw. double sie 
triple-expansion generating set. No tender had been accepted for " 
set, and it would not now seem desirable to instal it till the spring of 19 i 

Fulham (London).—Application is to be made to the L.G. E 
for sanetion to borrow £5,000 to cover the estimated expenditure 10r 
mains extensions during the ensuing two years. 

Loughborough.—On Monday the Council adopted a scheme gi 
extension of the electricity undertaking at a cost of £11,000 for p'a 
and £3,000 for building extension. The salary of the seon 
engineer (Mr. W. H. Allen) has beer raised from £250 to £350 pe 
annum. 


Rawtenstall.—The recent extensions of plant at the Hareholme 
electricity works were formally inaugurated last week. — , 
Stoke Newington (London).—Mains are to be extended in Howa 
road and Woodberry-grove, at a cost of £402. codd 

The Council's conditions of electricity supply have been revise 
provide for a minimum charge of 13s. 4d. per quarter. ] 3.000 
Walsall.—The L.G. Board have sanctioned the borrowing of £5, 
for prospective expenditure on mains. 
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GENERAL. 


Fire Alarms.— Before accepting a quotation by the Post Office for 


installing. the ‘‘ Gamewell” fire alarm system between Cobden 
Bridge, Bitterne Park, the junction of St. Denys-road. with Kent- 
road and the brigade headquarters in St. Mary’s-road, Southampton 


brigade superintendent has been instructed to (report on further 


schemes and to obtain from the Post Office a price for the apparatus 
required for Bitterne Park without provision for additional circuits. 


Twelve fire helmets are to be fitted with an electric lamp at lls. per 
helmet, and a quotation is to be obtained from the patentee for the 


equipment of the whole of the helmets of the brigade. 
Forres.— The Council have instructed the Lighting Committee to 
consider the advisability of introducing electricity supply into the 


burgh and to report on the cost. 

Kingston (co. Dublin).—The preliminary arrangements have been 
made for the erection of electricity supply works in this town by the 
Dublin Southern District Electric Supply Co. A site for the station 
has been acquired at Sandycove, and it is expected that building 
operations will commence in October. Mr. Tatlow is engineer of the 


company. 

Marylebone (London).—Special protest has been made against the 
clause of the Post Office London Railway Bill. which. if passed. will 
empower the Postmaster-General to supply with electricity any post 

-oftice premises in the borough from the generating station of the 
proposed undertaking. 

Southport.—In future the electricity supply and tramway under- 
‘takings will be managed by separate committees, 

Woolwich.—The Council have decided to enter into an agreement 
with the East Ham Council to allow of the latter laying supply mains 
to the North Woolwich pumping station. 

The charges for steam supplied bv the Plumstead destructor works for 

electricity purposes has been fixed at £500 for the past year. 


LIGHTING NOTES.$ 


Infirmary Lighting.—The Southwark Guardians had before them 
‘on Friday the annual report of the Medical Superintendent, in which 
the substitution of the electric light for gas throughout the building 
wag recom mended. 

R Dr. Bruce wrote in regard to the extension of the clectric light to the 
building that “ the advantages of electric light in an institution for the 
It reduces dirt and greatly facilitates the nursing 


sick are enormous, 
Its instalment would be an improvement 


vf the sick during the night. 


of the first magnitude.” 
The Guardians have, therefore, decided to ask the London Electric 


Supply Corpn. to supply a quotation for wiring and for the supply of 
‘current. 

Plymouth.—The electric lighting of the Hoe was inaugurated on 
Monday evening. 

Village Lighting.—The formal inauguration of the hydro-electric 
works at Kettlewell (Yorks) took place on Saturday last. 

Workhouse Lighting.—Aberdeen Electricity Committee recently 
considered a report by Mr. J. Alex. Bell, city electrical engineer, on 
the proposal to give a supply of electricity to Oldmill Poorhouse. 

Mr. Bell proposed to give a supply at £3. 10s. per kilowatt of maximum 
demand plus lid. per unit. Objection was raised to this price. and the 
matter was remitted to a special sub-committee for consideration and 
Teport. 


POWER AND HEATING NOTES. 


l Bath.—The city electrical engineer (Mr. F. Teague) has been autho- 
rised to convert a portion of the ground floor of the electricity works 
in ! Dorchester-street into a showroom where electric motors and 
httings, domestic apparatus, &c., will be on exhibition. 

Hammersmith (London).—In May. 1912, the Council set aside £100 
for the purchase of electric fans for hiring. and the electrical engineer 
(Mr. G. G. Bell) now reports a good demand for these articles. 

Fhe Council's rates (pavable in advance) for the hire of 12 in. fans are 
a: follows: Minimum terms, 7s. 6d. each; first month of hire, 7s. 6d. 
rah; second month, 5s. each ; third and each subsequent month or part 
of a month, 3s. each. 

Marylebone (London).—Application is to be made to the Board of 
Trade for consent to increase the pressure of electricity supplied for 
cooking purposes to 480 volts. 

Morley.—Under the auspices of the Electricity Committee, and by 
Arrangement with Messrs, Gillespie & Beales, an interesting series of 
demonstrations and lectures on electric cooking with the '* Tricity ” 
‘cookers have been given in the King’s Hall, Town Hall, by Mr. F. S. 
Grogan, of the British Electric Transformer Co., makers of the 
cookers. 

Pease) the Corporation, who possess Parliamentary powers to hire 
electric stoves, have not yet decided to exercise them, although gas 
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stoves have been hired out for some time; and the feeing has been ex- 
pressed during the exhibition that the Electricity Committee should take 
the matter into consideration without further delay. 


TRACTION NOTES. 


RAILWAYS. 


L. & S.W. Railway Electriflication.—In our last 
announced that the L. & S.W. Railway Co. had let the contract for 
the motors and train equipments for the first portion of their scheme 
for the electrification of their suburban lines to the British Westing- 
house Electric & Mfg. Co., and it is now announced that the con- 
ductor rails have been ordered from Bolckow, Vaughan & Co. and 
from the North Eastern Steel Co.. and the high-tension cables from 
Siemens Bros, & Co. The contract for the power house has not vet 
been let. but the ** Railway Gazette " understands that 10.000 kw. 
and 5.000 kw. units will be installed, generating at a pressure of 
11.000 volts. The sub-station equipments have been placed with the 
British Thomson-Houston Co. The first section to be completed 
will be from Waterloo via Clapham Junction to Richmond, Twicken- 
ham. Kingston and back to Waterloo via Wimbledon. The elec- 
trical work is being carried out by the company's electrical engineer. 
Mr. Herbert Jones. the whole of the work being under the super- 
vision of the consulting engineers. The permanent way work will 
be carried out under the supervision of the chief engineer of the com- 
pany (Mr. J. W. Jacomb Hood) and his staff. 


TRAMWAYS. 


Aberdeen.—The Corporation adopted on Monday the recommenda- 
tions of the Tramways Committee for the extension of the tramways. 
&c.. at a cost of £13,803. j 

Conway.—At a recent meeting the project to construct a light 
railway on the Carnarvonshire side of the vale was approved and the 
Council are urged to grant financial support. 

Dunfermline.—In order to induce the Dunfermline & District 
Tramway Co. to fulfil their promise to extend the tramways to the 
Milesmark district. in the west end of the borough. the Council offer. 
if the extension should turn out financially unsuccessful. to relieve 
them for a period of three years from the annual payment of £100 


issue we 


per mile for upkeep. 

L.C.C. Estimates.--On Tuesday the Highways Committee sub- 
mitted estimates on capital account for the coming year of £9 20.400. 
Considerable discussion took place with reference to the points raised 
in the Committee's report and eventually the vote was agreed to. 

Swansea.—Acting on the advice of their consulting engineer (Mr. 5. 
Sellon) the Council have decided to obtain powers to construct a 
tramway to the crest of the hill and to extend it to right and left. so 
as to join the Cwmbwrla and Sketty sections of the existing tramways. 
The proposed extensions will cost about £65.000. ' 

Yarmouth.—The Council have asked the Borough Surveyor, 
Accountant and Tramways Manager to report on the question of 
the extensions of the tramways to the South Ferry, from Wellington 
Pier to the harbour's mouth, and from the east end of Regent-road 


along the North Parade. 


RAIL-LES8, &c. 


Brighton and Hove Trolley Omnibus Scheme.— Hove Council have 
received a further communication from the Town Clerk of Brighton. 
inviting them to a conference in reference to the arrangements for the 
equipment of the through routes for the proposed trolley omnibuses, 
but Hove Council are recommended to adhere to their decision to do 
nothing in the matter until the Board of Trade have approved the 
type of double-decker car suitable for the traffic in the congested 


thoroughfares to be traversed. 


HU UR LITERE 
= EMPIRE NOTES. 
OAINNT LEID PLAT 


Canada.— Montreal City Council have recently placed an order for 
additional generating plant of 6.600 H.P., and as soon as the exten- 
sions to the power house are completed the Council will he in a posi- 
tion to carry 12,600 H.P. alternating current and 2,000 H.P. addi. 
tional for the street railway. 

An electrical exhibition is to be held in Montreal from Oct. 18 to 
25 inclusive. One of the special features will be a big display of 
electric lighting fittings, &c., including arc and metal filament lamps 
&c. The Montreal Light, Heat & Power Co. are arranging to have 


a very elaborate display. 


— 
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Customs Duties.—An ordnance assented to by the Governor of 
Trinidad and Tobago on April 12 last provides inter alia for the 
following import duties: Machinery. including motor and other 
engines. steam boilers and electrical machinery not specified in the 
second schedule (which consists of a list of exemptions) and electric 
dental appliances, 8 per cent. under the preferential and 10 per cent. 
under the general tarif. Imports from the United Kingdom come 
under the preferential rates. Electric light and power machinery 
for estates or mines (not for sale}, admitted as such by the Collector 
of Customs, are exempt from duty. 

As announced in a previous issue, the Panama Canal Act allows dutv- 
free admission of materials for construction or repair of vessels built in 
the Uniied States, and according toa circular issued by the U.N. "Treasury 
ship telegraph and. signalling: apparatus and telegraph and. telephone 
apparacus on naval vessels for controlling eun fire, and electric light bulbs 
and fixtures, constitute articles of ouitit and equipment as defined in the 
regulations. 

A recent decree states that kitchen utensils and electric heaters of 
aluminium are classified under Class Vf. of Che Republic of Colombia im- 
port tariff, and the duiv is I7 ec. per kilos. (£1. 14s. 6d. per ewt.). 


South Africa. —Krugersdorp is spending £15,000 on public works. 
including additions to the electri¢ lighting installation. 

Orders for additional machinery for the electricity supply undertaking 
at Kalk Bav are about to be given out by the Municipal Council. 


Straits Settlements.—Imports of merchandise into the Straits 
Settlements in 1912 were valued at £49.982.000 (an increase of 
5.608.000 over 1911). 

The United Kingdom's contribution amonnied to to. SOLOOQ0. (increase 
£686,000; and those of the Coninent of Europe to £>? 464,000 (Increase 
£454.000) and the United Staves to £651,000 Cicrease 276.000). Machi- 
nerv and parts from the U.K. were approximacely £273,000. (inerease 
£20,000* and. from the Coniinent of. Barope £70,000. (increase: £5,000). 
telegraph and telephone materials from ULK. £53,000 Cinerease £15,000). 
ditto from Continent of Europe C£4,000. (decrease £41,000), tramway and 
railway materials from U.K. £8.000 (decrease £4 0000, and from Continent 
of Europe £6,000 (inerease £4,000). 


FOREIGN NOTES. 


Brazil.—A consular report states that imports at Bahia in 1911 
included electric cables valued at £111.375 (compared with £72,600 
in 1910) and electrical appliances £71400 (£59,500). 


Dominican Republic.—A consular report from San Pedro de 
Macoris states that the Electric Light & Power Co. (an American 
concern) began work there during 1912. 


France.- -Electricity Supply in N. Finisterre. -The British Consut 
at Brest savs there was established during 1912 an eleetrie light and 
power plant at. Brest. 

The works are not vet complete. but the town is Hit electrically, and 
supplies for light and power are available in the tou n and suburbs, Ai 
the ouiset the company s il provide current fora radius of 15 miles round 
Brest. but they will exploit the whole of North Finistere as soon as the 
demand is sufhicient. 

Public Works at Cacn.- A report from Caen states that the electric 
lighting of the canal has been completed and that of the quays will soon 
be begun. Two 3!-ton electric cranes and one 25-ton crane have been 
put n use by the Chamber of Commerce, 

Eleetrie Tramways at Dieppe. Mtis reported that the first step towards 
providing electiie tramways has been ta ken by the establishment of the 
necessary workshops, machine rooms and iran sheds, under the name of 
Usine dieppoise d'energie électri jue de transpores en commun. 


Germany.—A consular report on German trade in 1912 states that. 
it is doubtful whether the export of finished goods has increased in 
quantities since the last commercial treaties came into operation, if 
a few characteristically German industries (such as the chemical and 
electro-technical industries and machines) be omitted. 

Exports of ave Jamp carbons to the United Kingdom were 164) metric 
tons, and of white china insulators 873 tons (compared with 102! tons 
in 1911). Rails for railways and tramways were exported, to the United 
Kingdom 23,801 tons (compared with 29.077 tons), to Egypt 11.953 tons 
(4.250 tons), South Africa 20,005 tons (22.254 tons), and Australia 
10,075 tons (20,638 tons). 

Coppirr.—Vhe advance of the electrical industry and. the advance of 
mining interests were the main causes of an increased consumption of 
copper. The German consumption of copper rose in 1912 by 25.000 tons 
(total 263,077 tons); imerease over T910 42,000. tons, and over 1909 
68.000 tons. The German production of eopper in 1912 is estimated at 
37.000 tons. Total import of raw copper exceeded 20,000 tons, of which 
17,760 tons came from the United States. The import from Australia 
was 1.010 tons (inerease 200 tons) Total export was 767 tons, of which 
nearly 600 tons went to Austria-Hungary, Copper wire (iron wire with 
Copper wire spun round it) exported to the United Kingdom in 1912 was 
299 Cons (284 tons), Steam and gas turbines in connection with dvnamos 
pumps, &c., exported to the United Kingdom in 1912 were 73 tons (442 
tons), and to South Africa 98 tons (110 tons). 
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Electrical Exports, —The total foreign trade of clectro-technical products 
was as follows: Exports 114,600. tons (against 107.600. tons) and. the 
value was 233,496,000 M. (against 208.017.000 M. ; imports 4,400 tons 
(4.700 tons), value 10.342.000 M. (against 9,821,000 M.) The home demand 
by far exceeded the foreign, and was due chiefly to the farther construc. 
tion of central power stations for country districts, the great demand 
from various industries for electrical machinery and electrical installa- 


tions in private houses, The electrical machine industry benefited from 


increased prices fixed for types of more than 5 H.P. 
cable industry were protected by the Cable Syndicate, in spite of various 
efforts made by foreign competitors. Total import of cables receded 
from 1.800 tons to 1.300 tons ; the import from the United Kingdom 
receded by E000 tons. The total German export has also decreased, 
viz.. from 42.300 tons to 38,000 tons ; for this the export of German sub- 
marine cables is chietly responsible— it receded from 9.900 tons to 4,100 
tons. ‘The prices for insulated wires were improved by the formation of 
a price convention, and a similar convention was formed for improving 
the prices of insulating tubes. Home business was least satisfactory in 
ihe trade of electrical registering apparatus, chietly because the leading 
concerns made determined efforts to monopolise the municipal electrical 
works. ‘The total export of these apparatus has risen from 1.950 tons to 
2.550 tons ; of these, Russia, Austria-Hungary and [taly were the chief 
Customers. Consuming together nearly half the export. The are lamp 
industry is suffering from the tax upon illuminating contrivances: this 
tax has also affected the demand for incandescent lamps. Moreover, the 
United States of America and Canada have insisted upon adding the 
amount of ihe tax to the cost of production, which seriously affects the 
import into those countries with an ad val. duty. 

The following are particulars of the trade in electro-technical products 
Exports: Dynamos, electric motors, transformers. converters and 
reaction coils to United Kingdom, 1.952 tons (against 978 tons), to South 
Africa, 1.328 tons (against 2.479 tons); ready fitted armatures and com- 
mutator to United Kingdom, 430 tons (against 300 tons); .ubaqucous 
or underground cables to United Kingdom, 1.220 coms (against 1134 tons), 
to Australia, 324 tons (against 1.550 tons); metal thread lam ps to United 
Kingdom. 2.598 tons (nil): electrical appliances for lighting and trans 
mission of power, &c.. to United Kingdom, 815 tons (against 280 tons); 
vehicles without motive machinery (not for passengers). to South 
Africa. 1459 tons (against 983 tons): passenger motor vehicles, chassis, 
ke. United Kingdom, 942 tons (against 702 tons) ; single parts ax under 
915 of tarif to United Kingdom, 307 tons quil); eyele parts to United 
Kingdom, X27 tons (against 2,016 tons). linports: subacqueous of 
underground cable from United Kingdom, 415 tons (against 1.392 tons); 
electrical appliances for lighting, transmission of power, &c., from United 
Kingdom. 130 tons (66 tons); passenger motor vehicles, chassis, C, 
from United Kingdom, 79 tons (against 96 tons) ; dirigible aircraft from 
United Kingdom. 24 tons (nil); cvele parts from United Kingdom. a3 
Cons (tuas 56 tons). 

Hungary.—A consular report on the trade of Hungary m 1912 
states that electrical works had a satisfactory year. 

Imports included electrical machines and instruments valued at 
ELOISOSL (compared with £906,186 and £678.117 in J911 and Imo 
respectively), Exporis of the same class were valued at L4H 
(£444.669 and £362,499). Electrical machine: received from the United 
Kingdom were valued at £2.942 in 1811. (against £2,583 in 1910). and 
exports of the same class to the United Kingdom were £4,525 (£1,688), 
while similar goods sent to British India were £2,102 (£1.355). to Aus: 
tralia £1,389 (£2,530) and to British possessions in Africa £710 (nil). 

Japan.—A consular report from Shimonoseki states that Moji and 
Kurozaki are connected by an electric tramway (15 miles in length), 
passing through Dairi and Kokura : the line was opened in July, 
1911, and a branch line from Kokura to Tobata was opened in 1912. 
An underground telephone system is now being laid down in Shimo- 
noseki. R 

Imports at Moji in 1912 included insulated wires and cables £s. 122 
(compared with £1£,289 in 1911), dynamos, motors, &c.. 32.379 (£18,217). 
steam boilers and parts £210,206 (£29,893) and steam engines £10 442 
(3.715). 

Java.—-A consular report states that proposals for the improve? 
ment of the Government telegraph service have been approved by 
the Netherlands Government. The laying of a submarine cable 
between Batavia and Padang is expected to be completed during 
1913. and the laying of cables between Batavia. Samarang än 
Sourabaya will probably take place early in 1914. 


Manila.—A consular report says: ln the supply of eire 
machinery fhe United States has taken the lion's share, but ; A 


oil and steam engines have been imported from Germany a 
United Kingdom. 


Netherlands.—A consular report states that at the Rotterdam 
municipal docks the loading plant includes 89 electric crane? of frour 
1} to 30 tons capacity. a 28-ton electric lift and five electric capstans 
of 13 to 2 tons capacity. ETT 

The clectric tramways have a length of 34 miles and carried 33,707.18 
passengers in 1912 (increase of 3.722.561), witha total revenue of ot MR 
(against £142.444)..— The plant consists of 151 motor Cars and 99 trailer 

Amongst exports from Flushing to the United Kingdom were 15,0004 in 
“caps for electric light " (compared with 15,000,000 and 1 1,000.00 
191} and 1910 respectively), 


The interests of the 
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Norway.—Christiania Harbour Improvements.—A consular report 


states that the following were amongst the new apparatus erected on 
the quays in 1912 :— 

On Kranbryzeen quay, two new electric porch cranes (3 and 6 tons); 
on Langbryggen quay, two new electric porch cranes (3 and 6 tons); on 
pier No. 2(Vippetangen quay), two new electric porch cranes (3 and 6 tons), 

Ehctrie Irov Sinclting,—Vhe Hardanger works produced about 2,200 
tons of pig iron, The Tinfos works were delaved by late delivery of 
plant and only got two furnaces at work in 1912, each producing about 
lO tons good quality. pig iron. per diem. The Ulefos works produced 
about 300 tons electro pig iron, Work progressed on the future Arendal 
undertaking, The Stavanger electro steel works were nearly completed 
by the end of 1912, with power from Ryfylke power station at first 
about 1.500 H.r.. The estimated. production is 6,000. tons. steel per 
annum. The raw material used will be old iron, not iron ore, chietlv 
broken-up vessels, smelted in a Martin furnace and refined in an electric 
furnace, The Jossinutjord electric furnace has been at work periodically, 
and the Nies ironworks, which chietly supply erucible steel by old methods 
have worked much as usual, 

Ehetrie Power Works,— The British Vice-Consul at Skien states that 
work has been begun for the re-udilisation of the water-power by taking 
the waier used at Vemork power station through a lene tunnel and down 
to turbines at station No, 2 near Saaheim, thus atlording two stations of 
130,000 Ho and 110,000 n.r. respectively, The town of Porsgrand and 
adjoint districts have purchased the Aarlifos waterfall in. Hiterdal. 
The poser which wil be obcained for the Skien Fjord is estimated at 
about [0,000 He. The town of Skien has also contracted with a Larvik 
The Vice-Consul at Larvik savs Skten munici- 


firm to rent 3.000 BAP. 
palitv have lacely bought from the proprietor of the Farm Grint, Laurdal, 
his waterfall rights in the River Laugen for the purpose of bringin 
electric power to the town, Skien has also made a contract with Mr. 
Treschow: Fritzoe for supplying power from his electricity works in 


Slemdal. Mr. Treschow Fritzoe vill also supply Sanderfyord from the 


same works at Slemdal. 

El etrie Power far Sdeer Mines- Electric power has been lait on from 
the Kongsberg municipal electric works to the Kongsberg Government 
silver mines, 

Copper Sweltong, The annual smelting of the Sulitjelma mines vas 
from 40,000 to WODO tons, represeniing 2.000 to 2,500 Cons Bessemer 
Copper, The total estimated Norwegian production of pyrites in. 1912 
was about 430,000 fons, worth £530.00), of copper, 2,1250 tons, value 
£153.000, The new electrolyde process by Hybinecces mechod. adopted 
at Aawdal copper mines, is stated to work well, but the mines are ex- 
pected to close shortly owing to insutficieney of ore, 

Ehetero-thermie Products,— The Norwegian export of caletum. earbide 
in LOE was about 64.208 tons, compared with 60,595 tons in 1911. ATL 
the Norwegian manufacturers are believed to belongs io the combine, 
Norway produces about two-thirds of (he European. consumpiion of 
carbide after deducting what is supplied in France, The average price 
per ton at Norwegian port in 1912 was about £0, Phe British evana- 
mide works at Odda, which staried in 1900, are stated to have exported 
13.892 tons, against 13.172 tons in 1911. 

Iron ond Metal Trades. he railway carriage works were busily en- 
gaved on Government contracts, and eleccric tramears are being increas. 
ingly manufactured in Norway. The armature factories had to contend 
with woods of cheap foreign manufacture and have applied for a revision 
of the Customs raies, The manufacture of electrie machines, telephones 
aupliances, &e., progressed steadily, 

Russia.—4 consular report from Batoum states that the Caucasus 
Copper Co. built an additional large furnace at the smelting works 


and new roasters a dust chamber and other improvements were 


introduced in 1912. 

A scheme for seneratíng electric power by utilising the waste heat from 
the fii naces for raising steam was alse introduced. and a new power house 
equinir:l with machinery for developing up to 1.000 n.r. was added vo 
the electrical plant. 

Imports of British Engines, deci repor: from Baku savs the British 
makes of oil and yas engines have easily held iheir own, bat the supply of 
the heavier engines of the Diesel type appears to be monopolised by 
Russian works. Electric appliances are shut ont bv the prohibitive 
tariffs. but an American electrie manufacturing company has recently 


secur? at large proporion of the local electric business ; they built works 


In Rusia some fitile time avo. 
Baku Tramway Proyet,—Vhe concession for electric tramways wanted 


toa Belgian company was not contirmed by the Viceroy of che Caucasus. 
Ít is now stated that this matier will be shortly referred back to the town 
authorides, the various alterations thai are required to be made in the 
Contracts being specified, A refusal of the new terms must be first given 
to the Belgian company, and it is anticipated that a fresh agreement will 


soon be come to. 

United States.— Electric Serrices in California.—A consular report 
states that during 1912 the following sums were invested in elec- 
tricity supply, electric traction and telephone undertakings :— 

Elecirie railways £5,292,292, power companies £1,560,000, gas and 
electric companies. £1,303,333. water-power companies £147,708, tele- 
phone companies £3,855. The service of the Pacitie Telephone & Tele- 
graph Co. which has absorbed the Home Telephone Co.. extends over 
California, Oregon, Washington, Nevada and Idaho, and has 565.000 
Rubscribers, l 

Keokuk Electric Supply Scheme-—A report from St. Louis says a very 
farce ion has been built across the Mississippi at Keokuk (about 200 


miles from St. Louis), and electricity venerated there will be br uzht by 
overhead wires to St. Louis. The company obtained a perpetual vence 
and were required to build a lock and dry dock to become the property 
of the United States Government. The dam will hold up the river and 
deepen the channel for 65 miles. The high-tension current vill. be 
supplied at 13,200 volts to factory owners and others, The races will 
vary from £2. 9s. od. per kilowatt (for demands of 1,000 Kw. or more) to 


£4. 2s. 5d. (for demands of 200 Kw). 
Karsas Electric Raheays.- Wis stated that there are four electric ratl- 


Ways peunine out of Kansas City, one of which was only recentls opened, 


MISCELLANEOUS NOTES. 


Annual Outing.—The annual outing of the employes of the 
Siemens '* Wotan " and ^ Tantalum ^ lamp works. Tyssen-street. 
Dalston, was held on Saturday last. when a party of over 200 made 
a journey to Ramsgate. 

The firm made a new departure on this occasion, bearing the expense 
of travel, thus leaving the members of the party free to make iheir own 
arrangements for refreshments and entertainment. The train specially 
chartered by the company left London Bridge at 7:15 acm... but a. there 
was no organised programme, visitors were not invited. It was how- 
ever, evident that everybody had had a right roval time by the jovial 
appearance of the party when thev arrived at London. Bridge mst after: 
H pausa and everybody seemed ihorouzhly satisfied with the outing 


which was favoured with Glorious weacher, 

Leeds Strike.—-As somewhat exaggerated. statements have ap- 
peared in the local Press relating to the strike of the Leeds municipal 
employés as it affected the electric lighting departinent. we are 
asked to state as follows :— 

The strike ortuinated amongst labourers in the Highvavsdepartmeni, 
who sought an increase of waves and other concessions, and ul imatelv 
the Gasworkers and General Labourers’ Union called upon all i ~ mem- 
bers employed by the Corporation to cease work. The call was pretty 
generally responded to, but the only eflect upon the operations of the 
electric lighting department was to cause a suspension of cable laving 
fora few days. A number of members of tbe union engaged inside the 
generating station also ceased work. but their places were rea lily filled 
bv loval officials and workmen usually engaged in ihe outdoor opera- 
tions of the department, wich the result thet no occasion was given for à 
Moments anxiety as to the mamicnance of the supply. Tlhreais were 
fling broa deast as to the cessation of work by the remaining workmen of 
the Corporation, and the depar:ment was fully. prepared io maimain a 
complere supply of energy for all purposes for an indefinite period. Many 
otters of help were received, and although t was not necessary to take 
wivaniave of these, the sratiiude of the departmen is none the less sin- 
eere, "The sirike was seviled at the end of three or four days by sub- 
stantial concessions to the worknien in other departments, 

Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during May, 
1913. and (b) during the current vear from Jan. 1 to May 51, with 
the increases or decreases compared with the corresponding periods 
of 1912 :— 

Electrical machinery (a) £106,072. (increase. £928), (h) £605,633. (in- 
crease £130,760) 2 telegraph and telephone cables (a) other than sub- 
marine £5,024 (decrease £13,302), (5) submarine £34 (decrease £314). other 
than subsnacine C24.606 (decrease £116,345); telegraph and. telephone 
apparacus (0). £27,520. (inerease £24,606), (4) £09,193. (decrerse £556) ; 
other elecirical wires amd cables, rubber insulated (4) £20,539. (in- 
crease £21,009), (5) £158.152 (increase £127,441) ;: with other insulations 
(a) £3.60415. (decrease £2,300),. (5). £19,139. (inerease £1.028) ; carbons 
(tr £1 E344 Cinercase £5,600), 05) LOR 296 Ginerease £6,534) :: glow lam ps (a) 
£13,128 (decrease. £41,377). (00). €82,048. (decrease £73,708) ;. are lam ps 
and electri: «earchliehts (0) £49 (decrease £119). (b) €872 (increase £47) ; 
paris of are lamps and seavchliizits (other than carbons) (a) £6,732 (in- 
crease. £908), (5). £44,552. (decrease £7,606; > primary and secondary 
batteries (a) £3.533 (decrease £1,032j. (0) £21,833 (decrease C1774). Total 
of electrical goods and apparatus, ocher than machinery and uninsulated 
wire, (a) £118,723 (increase £18,576), (5) £624,868 (decrease £6.09 1). 


Exports.—The exports of electrical machinery, material. &c., (a) 
during May. 1913, and (b) during the current year from Jan. ] to 
May 31. and the increases and decreases compared with the corre. 


sponding periods of 1912. are as follows :— 
Elceirical machinery, (a) £193,581 (inereise £61,773). (b) £962,692 (in- 
crease £174,708) : telegraph and telephone cables, (a) submarine £160,811 
(inerease. £122,833). other than submarine £61,052. (inerease £26,060), 
(A) submarine 822.566 (increase £201,870), other than submarine £61,052 
(increase £26,060); telegraph and telephone apparatus (a) £24,344 (in- 
crease £1,955). (5) £119.239 (increase £1,375) ; ocher electrical wires and 
cables, rubber insulated (a) £43,173. (increase £8.717), (6) £201,858 (in- 
crease £6.031) : with other insulation, (a) £41.229 (decrease £10,884), (^) 
£207,172. (increase £46,021); carbons, (a) £587 (decrease. £306), (D) 
£5.142 (decrease £708) ; glow lamps (a) £13,183. (decrease £7,583), (5) 
£56,120 (decrease £19.464) > arc lamps and searchlights, (4) £2.174 (in- 
crease £506). (5) £5,428 (decrease £4.029) ; parts of arc lamps and search. 
lights (other than carbons) (4) £3,676 (increase. £2,274). (b) £11,105 (in- 
crease £2,562), primary and secondary batteries (a) £12,260 (decrease 
£2,564), (b) £108,106 (increase £21,169). Total of electrical goods and 
apparatus, other than machinery and uninsulated wire, (a) £465,072 . 


(increase £163,505), (0) £2.381,357 (increase £636,003). 
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‘Incandescent Electric Lamps. 


The ComMMIssIONERS OF H.M. WORKS are prepared to receive 
tenders for the supply of Incandescent Electric Lamps during 
one year from Aug. 1, 1913. Forms of tender. conditions of 
contract, &c., from the Storekeeper, H.M. Office of Works, 12, 
Lambeth Palace-road. S.E. Tenders (by 11 a.m. July 2) to the 
Secretary, H.M. Office of Works, Storey's Gate, London, S.W. 
See also an advertisement. 


"Turbo-generator. 


OLDHAM Electricity Committee invite tenders for Supply. 
Delivery and Erection of One 2,000 kw. High-pressure Steam 
Turbine coupled direct to one extra-high-tension a.c. Generator. 
together with Barometric Condenser, Pumps, &c.  Npecitica- 
tion, general conditions, &c.. from the borough electrical 
engineer (Mr. S. Wilmott Newington). Greenhill electricity offices, 
Oldham. See an advertisement. 


‘Telegraph and Telephone Material. 


enders are invited by the Commonwealth of Australia for | 


the supply and delivery of Telegraph and Telephone Material 
at various towns in the Commonwealth States. 

specifications, &c.. from the Commonwealth Offices, 72, Victoria- 
street, London, N.W. The places where goods are to be delivered 
and the dates for receipt of tenders are given in an advertisement. 


.E.H.T. Converting Plant. 


The Electricity Supply Committee of the Stepney (London) 
Borough Council invite tenders for the manufacture, supply and 
erection complete (at the Council's Limehouse and Wapping 


stations) of two e.h.t. Converting Plants, suitable for 6.000- volt 
three-phase a.c. to Lt. d.c. Copies of general conditions, &c.. 


and manager. 27, Osborn-street. Whitechapel, E. 
Chairman of Committee by noon July 3. 


Arc Lamp Carbons. 


The Electricity Committee of SrEPNEY (London) Council also 
invite tenders for the supply during the period ending June 30, 
1914. of Are Lamp Carbons. Specifications, &c.. from the 
borough engineer and manager. Mr. Wm. C. P. Tapper. M.L E.E., 
and tenders to the Chairman of the Committee, by noon of 
June 30. 
‘School Lighting. 


Loxvon County Council require tenders by 11 a.m. June 25 
à l Y 


for electric lighting (about 190 points) at Randall.place Ele- 
mentary School, Greenwich. 


Tenders to 


LoxpoN County Council require tenders by I] a.m. July 2 
for electric lighting at Caldecot-road Elementary School, Cam- 
berwell, S. E. 


Particulars may be obtained at County Hall, Spring Gardens, 
S.W. 

Tenders are required by noon June 23 for the Electric 
Lighting of Clowes P.M. Church and School, Meanwood-road, 
Lerps. Specification from Mr. F. S. Morland, 18, Cambridge- 
road, Leeds. 

Eccles Corporation require tenders by 10 a.m. June 28 for 
Electric Lighting at Green Lane School, Patrieroft. 
fication. &c.. from the Town Clerk. 


Infirmary and Hospital Lighting. 
Tenders are wanted by 10 a.m. June 25 for Electric Lighting 
at the new wing of Bristol General Hospital. Specification, &c., 
from Mr. H. T. Sully, Scottish Widows '-buildings, Baldwin- 
street, Bristol. 
Electric Crane. 


Lonpon County Council require tenders by 11 a.m. June 24 for 
50-ton Overhead Travelling Crane for Greenwich generating 
station. Specifications, &c., from the Clerk, Spring-gardens, S.W. 

"Tramway Tiebars. 


SALFORD Corporation tramways department want tenders by 


3 p.m. June 23 for supply of 4,000 Steel Tiebars. Particulars 
from the General Manager. 


«Cooling Tower, Water Softening Plant and Piping. 

Swispon Corporation require tenders by noon June 23 for 
Cooling Tower, Water Softening Plant and 170 yds. 15 in.. c.i. 
Piping for the electricity department. Specifications, &c., from 
. the Borough Electrical Engineer. 


Speci 
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Tender forms. | 


from Mr. Wm. C. P. Tapper. M.L E. E.. borough electrical engineer | 
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Electricity Works Extension. 


SOUTHWARK (London) Council require tenders by noon June 
25 for the Extension of their Electric Light Station, Penrose- 
street, Walworth. Specifications from the Borough Engineer. 
Copper Conductor. 
Ruy Council require tenders by noon June 30 for 3.460 yds, 
No. 9/0 h.d. bare Copper Conductor. Particulars from Mr. 
E. H. Wright. Electricity Works. Rhyl 
Electrical Accessories, Engineering Stores, &c. 
BIRMINGHAM Electric Supplv Department require tenders by 
June 23 for 12 months’ supply of Electrical Accessories and 
Engineering and General Stores. Particulars from the City 
Electrical Engineer and Manager. 
Coal Storage and Conveying Plant, &c. 


CARLISLE Corporation want tenders by first post June 23 for 
Extensions of Coal Storage and Conveying Plant and Steam and 
Water Piping for the electricity department. Specification, &c., 
from the City Electrical Engineer. 

Switchboard, Battery, Booster, Balancer, &c. 

LIMERICK Corporation require tenders by 4 p.m. July 3 for 
a Switchboard and Gallery, 1.000 ampere-hour Battery, Motor- 
driven Booster. Balancer, &c. Specification, &c.. from the 
Borough Electrical Engineer. 

Lamps, Cables, Wire, Ampere-hour Meters, &c. 

ROTHERHAM Electric Light and Tramways Committee require 
tenders by July 8 for Tramway Stores and Materials, Incan- 
descent Lamps. Single v.b. Covered and h.t. Cable and Trolley 
Wire, Ampere-hour meters, &c. Specification, &c., from the 
Engineer and Manager, Electricity Works. Rotherham. 

Conduits, Sub-Station Plant, Switehboards, &c. 
HackxEev (London) Council require tenders by 6:30 p.m. 
July 24 for e.h.t. ring main Conduits, Transforming and Con- 
verting Plant. with' starting and controlling apparatus. &c.; 
e.h.t. and Lt.d.c. Switehboards and hand-operated Travelling 
Cranes. Specification. &c.. from Engineer. 306. Mare-st. Hackney. 
Workhouse Lighting. 
Mine Exp (London) Guardians require tenders by noon July 
10 for Electric Light Engines and Switchboard for the workhouse. 


Street Lighting. 


ELLAND Streets Lighting Committee require tenders by first 
post July 2 for the supply of 20c. p. Metallic Filament Street Light- 
ing Lanterns. Forms of tender from the Clerk to the Council. 

DroMoRE Urban Council require tenders by July 1 for lighting 
the streets by electricity, gas or oil for one or three years. 

Surface Condensers, Hot Wells, Piping, Pumps and Motors, &c. 

The Agent-General for Vicroria invites tenders for (4) Twin 
Surface Condensers. Hot Wells, Piping and Sundries. (B) Air 
and Water Extraction Pumps and Motors. and (c) Circulating 
Water and Sump Pumps with motors, for a power station to be 
constructed in connection with the electrification of the Mel- 
bourne suburban railways. Specifications with forms of tender, 
from the Agent-General. Melbourne-place. Strand, W.C.. to 
whom tenders are to be delivered by first post Monday. August 4. 
Further information may be obtained from the consulting 
engineers, Messrs. Merz & McLellan, 32, Victoria-street, SW. 


Pumping and Electric Lighting Plant, &c. 


The EcvPrrAN Puse Works MrwisTRY require tenders by 
noon July 1 for (4) Diesel Plant (15 units, each consisting of an 
engine direct-coupled to a pump) and an Electrical Installation for 
auxiliary power and light for the pumping station (motive power 
to be crude oil engines), Travelling Cranes and W eighbridge, 
and (B) Steam Plant (12 units, each consisting of engine 8n 
pump) or (alternatively) five units, each consisting of an engine 
coupled to two pumps, and two units, each consisting of an engine 
coupled to a pump, Water-tube Boilers, Coal and Ash-handling 
Plant, Economisers and Steel Chimneys. Conditions of tender, 
&o., from Sir A. Webb, Queen Anne's-chambers, Westminster. 

Tramway Construction. = 

Tenders will be opened on Aug. 9 at the offices of the Ministry 
of Fomento, Madrid, for the Construction of an Electric Tram- 
way from Baeza station. on the Madrid-Saragossa- Alican ® 
railway, to Linares. An option on the concession 18 held by the 
Compagnie d' Electricité et de Traction en Espagne. (The con- 


tract will probably be given to a Spanish firm, but some British 
material may be used.) 


Al 
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Hydro-electric Plant. 


The Town Council of Cuenca (Ecuador) invite tenders for 
Further particulars can be 


(H.M. Minister at Quito 
points out that all the machinery would have to be transported 
on mule back from Guayaquil over difficult tropical j ungle and 


supply of Hydro-electric Plant. 
obtained from the Municipality. 


mountain trails.) 


Telegraph and Telephone Materíal. 
The Postmaster-General's Department, PERTH (W.A.), require 


tenders by 3 p.m. July 30 for Steel Towers and Ironwork, and 
by 3 p.m. Aug. 6 for Insulators, Telegraph and Telephone 


Material and Iron Poles (W.A. schedules 258 and 2641). 


The Deputy Postmaster-General, PERTH (Western Australia) 
invites tenders until 3 p.m. July 23 for Switchboards and 
16 for Telegraph and Telephone 


Parts, by 3 p.m. July 
Material (schedules 260, 267 and 273). 


BULUM APPIO 
TENDERS RECEIVED AND ACCEPTED. 
EACH DAI 


PEMBROKE (co. DuBLIN). — The Council have received the following 
tenders for supply and erection of a 200 kw. Diesel generator set :— 


300 B.H.P. ENGINE. 


Consl. Diesel Engine Mfg. Co. (180 revs. per min.)(accepted)£72,740 
Willans & Robinson (195 revs, per min.) ............. eee. 2.841 
Cole, Marchent & Morley (170 revs. per min.) "POPE 2,900 
Hick, Hargreaves & Co. (175 revs. per min.) ................ 3,157 
M. A.N. Co. (167 revs. per min.) ...... cese 3,340 
British Westinghouse Co. (190 revs. per min.) ............. 3,800 
200 Kw. DvNAMoO. 

General Electric Co.......ccccccccceccecccccccccecuctetescesesssoece £664 
Phenix Dynamo Co: ^15 essa ene caescavapesseitaetineveantee 603 
Crompton: & (0. escis RYE RICH EUR RO ERU ER OPERE 673 
Lancashire Dynamo & Motor Co. ................. eere 703 
Electric Constrüction Co. ...: eterne heroe na y towseees 744 
Bruce: Peebles & Co... esce nv I NDA E Ne ERUEO PU TAY VAG VV 704 
Rees Roturbo Coca sexit ve nns DES ARV aa 158 
British Thomson- Houston Co. ............... eene 807 
. Siemens Bros. Dynamo Works................ eer 822 
British Westinghouse Co. .............. eee ente 850 
970 


Dick Kerr & Co. Guecscodbeve sued e EXER cae Ero eta aire eins 


MANCHESTER.—The Electricity Committee have accepted the 
tenders of W. T. Henley's Telegraph Works Co., Lt. and paper- 
Macintosh & Co., rubber-insulated cable ; 
Electrical Engineering & Equipment Co., Lt. cable; Bruce Peebles 
& Co, two 750 kw. converters; Siemens Bros Dynamo Works, 
switchgear; General Electric Co.. two 50 4.p. motors; Holden & 
Brook, motor-driven feed pump; British Electric Transformer Co., 
75 kw. transformer. 

METROPOLITAN ASYLUMS Boarp.—The Board have accepted the 
tender of S. W. Vaughan & Co. (lowest tender) for internal tele- 
phones, &c., for the Western Hospital, at £284. 
ceived; highest £489. Chief engineer's estimate, £325.) 

G. N. RaiLwav.—Siemens Bros. Dynamo Works have secured a 
contract from the G. N. Railway Co. for the supply of drawn-wire 
metal filament lamps and carbon filament lamps for the ensuing 12 
months. 

STEAMSHIP LicHTING.—Siemens Bros. Dynamo Works have 
obtained a further contract from the Royal Mail Steam Packet Co. 
for the supply of marine traction type “ Tantalum " lamps for the 
ensuing 12 months. 

War OrricE.—AÀ contract for the supply of standard carbon 
filament lamps to the War Office has been secured by Siemens Bros. 
Dynamo Works. 

Domestic TELEPHONES.—The Metropolitan Asylums Board has re- 
ceived nine tenders for installing internal telephones at the Western 
Hospital, and the lowest (that of S. W. Vaughan & Co., at £284) has 
been accepted. The highest tender was for £489. 

KETTERING.—The Council have accepted the tender of Siemens 
Bros. & Co. for the supply and laying of concentric lead-covered 
paper cables, potential cable and feeder pillar and accessories. There 
were eight other tenders. 

Braprorp.—The tender of J. Dyson & Co. has been accepted by 
Bradford Guardians for the supply of an E.P.S. battery, for £140, 


less £15 for old material. 
The Tramways Department have accepted the tender of Collier 


Bros, for 4 miles of trolley wire, £408. 

MARYLEBONE.—The Council have accepted the tender of Pirelli 
(Ltd.) and Siemens Bros. & Co. for a supply of rubber tubing and 
rubber gloves respectively. 


(Nine tenders re- 
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WooLwricH.—The tender of Switchgear & Cowans (at £106. 5s.) 
has been accepted by the Council for the supply of two switchboard 
panels. 

WALSALL.—The Council have accepted the tender of the British. 
Westinghouse Co. for supplying and erecting a 100 kw. rotary con- 
verter at Sandwell-street sub-station for £636. 

SwINDON.—The tender of the Brush Co. (£5.567) has been accepted. 
by the Corporation for 500 kw. turbo-generator with condensing 


plant. 
Batu.—The Council have placed an order for fuel oil for the Diesel : 


engine at 75s. 6d. a ton. 
ABERDEEN.—The tender of W. Simpson has been accepted for the 
electrical work at the new training centre buildings. 
CHELTENHAM. —The Council have accepted the tenders of Ferrantt 
Limited and the British Westinghouse Co. for meters, and Geipel & 


Co. and Webster & Co. for carbons. 


MUNICIPAL ACCOUNTS. 


Bristol.—The accounts of the electricity supply department for the 
year ended March 25 have heen approved by the Corporation. 

The gross capital expenditure is £896,856 (increase £39,399), and 
£282,114 has been repaid, or paid into redemption fund and interest- 
accrued, The year’s income was £98,349 (compared with £89,269 in 
1911-12), working and general expenses were £42,219 (£39,097) and gross 
profit was £56,129 (£50,172). Interest and dividends on stock required 
£21.904 (£22,139) and principal paid off or sct aside £26,613 (£25,240). 
and after making other payments amounting to £3,275 (£750), the net 
profit was £6,839 (£2,999). Revenue contributions to capital were £731 
(£665). Units sold were 13,067,231 (10,458,916). Total connections are 
equal to 648,539 (583,471) 30-watt lamps, motors installed on consumers' 
premises are 1,640 (1,445), and the aggregate horse- power of motors and 
heating apparatus is 14,972 (12,832). There are 25 cooking stoves 
connected, this being a new departure. Maximum load was 7,199 kw. 
(6,445 kw.) and load factor 20-71 (18:47). Fuel cost 0-263d. (0-290d.) per 
unit sold, works cost was 0-512d. (0-596d.), total cost including manage- 
ment, &c., 0-723d. (0-842d.) and redemption and interest absorbed 0-879d. 
0-508d. 

The NE of the engineer and general manager (Mr. H. Faradav 
Proctor) states that an auxiliary coal-handling plant has been erected at 
the Avonbank Works, and an additional 1,000 kw. converter at Temple 
Back works. The c.h.t. system has been extended into the Fishponds, 
and Bedminster districts, and some large consumers thus secured. Cable 
laid during the year was 8:46 miles, making the total 350-78 miles. The 
rearrangement of the duties of some of the staff and the appointment of the 
secretary as sales manager have been thoroughly justified. The develop- 
ment which has taken place in the publicity and sales department during 
the year has shown most beneficial results, and indicates that a still 
further development is justified, including an increase in the number of 
the technical staff employed, who advise prospective consumers upon the 
equipment of their premises for the utilisation of electricity for power, 
light, heat, cooking, &c. Cooking bv electricity has been introduced in- 
Bristol by the department during the vear, and is rapidly becoming 
popular. The number of cooking stoves in use would have been appreci- 

ablv larger but for the difficulty experienced in obtaining sufficient 
deliveries from the manufacturers, who (throughout the country) are over- 

crowded with orders. The majority of the users have, after experience, . 
expressed themselves as delighted with the results as regards efficiency, 

and are quite satisfied on the score of economy. Undoubtedly, food 

cooked by electric stoves retains the natural juices to a fuller extent than 

is secured by any other means, Several lecture demonstrations have been 

held, and were well attended. A general reserve fund has been opened,. 
and £6,000 placed to its credit from the net revenue account. 

In presenting the accounts to the City Council last week the chairman 
of the Electrical Committee (Ald. Pearson) said the accounts were better 
than those of last year, and good as the present accounts were, he saw 
no reason why, with ordinary business ability and ordinary good fortune, 
he should not be able to lay before them next year a still better report. 
This year's accounts were the best they had ever had ; there had been a 
large increase in the supply of cheap units for power. They had on their 
mains nearly 15,000 H.P. The increased power this vear was equal to the 
total power in 1904, when they had little over 2,000 n.p. This year they 
had an increase of 2,000,000 odd units, which was equal to the total 
undertaking 11 years ago. When they began the cost of generating a 
unit was 9d., and now it was down to a fraction of a penny. They had. 
been able to put up with the rise in the price of coal and show better 
results. They had also reduced the price of public lighting by £2,000. 


Burnley.— The accounts of the tramways department for the year 
ended March 31 show capital expenditure £231,601 (increase of 
£22,253), against which the amount contributed to sinking fund is 
£56,652, while special reserve stands at £1,996 and reserve renewals 
and depreciation fund at £48.274. 

Total annual revenue was £79,890 (against £72,709 in 1911-12), working 
expenses were £49,430 (£45,455), interest required £6,474 (£5,785), and 
sinking fund £6,491 (£6,660), and net balance was-£17,495 (£14,741), of 
which £5,791 was placed to reserve and £8,750 to borough fund. Pas- 
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sengers carried were 15,049,350 (14.468.231) and car-miles run. 1.449.647 
(1,383,822). "l'raffie receipts per car-mile were 13194. (12:57d.), expen- 
diture was 8 Isd. (7-880, or 535d. (532d.) exclusive of power, 

‘In his report the general manager, Mr. Hy. Mozley, states that the 
overhead equipment of several sections of the original main line (laid 
in 1901) has been renewed during the vear, and the loss in weight of the 
old line varied from 11-11 per cent. to 33:38 per cent., and the average, 
assuming the sections to be of equal leneth, is about. 23-1 per cent. 
During the vear, by the aid of the oxyv-hydrogen cutting blow- pipe, 
points and crossings have been made by the tramway departments own 
staff, and they are likely to prove entirely satisfactory. ‘The attempt to 
develop a heavy parcel trafic by goods waggon vives fair promise of 
success. Nile poles and wire suspension are to be substituted. for the 
centre poles, 

Dover.—- The accounts of the clectricity department for the vear 
ended March 31 show capital expenditure £190,256 (increase £609) ; 
£4,227 has been repaid and the amount of the sinking fund is £35.207. 

The past vear’s revenue was 


£22,387. working expenses were £0490, 
and gross profit was £12,889, 


Interest required £7,670 and sinking fund 
£4.127, net profit £1,002, which has been used in reduction of outstanding 


deficit to £278. Units generated were L461.327 and sold 1.246.362. 
Maximum supplies demanded were 458 kw, a.c. and 432 kw. d.c. 

Eastbourne.—The capital expenditure of the electricity depart- 
ment at March 31 was {184.499 (increase £8.612). of which £6.907 
has been repaid out of revenue and sinking funds for redemption of 
stock, and mortgages amount to £66.06]. 

The years revenue was £27,860 (compared with £25,211 in previous 
year), working expenses were £13,384 (£12,670). gross profit was £14,476 
(£12.533), capital charges were £11,981: (£11.443), and net. profit. was 
£2,495 (£1.089). "l'otal revenue was 393d. (4-08d.) per unii sold. coal 
cost O-S2d. (0-NDd.): total costs (exclusive of capital charges) were 
1-78d. (F89d.), and capital charges. 81d. (E050.).— Units generate: 
were 2,149,780 (1,355,510) and sold 01.620,648 (1.132.323). The con- 
sumers number 2,194 (1,964), with total connections equal to 144.905 
(131,636) 3U-watt lamps, motors connnected are 185 (155), the total 
horse-power being 609 (485). Phe capacity of the machinery at the 
generating station is O50 kw. (1.950 kw.) the maximum load was 
1,416 kw. (1.350 kw.) and the load factor 13-06 (12-11). 

The report of the engineer (Mr. J. K. Brydees) states that there are 
436 radiators and eight sets of cooking apparatus connected. Unio 
supplied for private lighting increased by 10 per cent. (compared with 
5 per cent.). The demand for motive power and heating and cooking 
has also continued to increase, and assisted in reducing average eost of 
production. ‘Phe supply of current for heating and cooking increased 
by 303 per cent. (compared with 40 per cent.) : but the demands for 
these purposes cannot progress satisfactorily under the present charge 
of 1d. per unit. The coal bunker capacity has been ir ervased by about 
400 tons, and by July this vear the bunkers will be filled boa mechanical 
coal conveyor, A substantial profit is derived from hire of motors. A 
new 1,500 kw. turbine will be ready for next winters load, and further 
economy in coal and water consumption should. result. 1t has been 
decided to replace the old open-type arc lamps used for publie lighting 


by enclosed flame lamps. The showroom and inquiry office has again 
proved its increasing usefulness, 


11 
11 
11 


Hull.—The accounts of the tramways department for the vear 
-ended March 31 show capital expenditure £542.371 (increase £28.564). 


the amount of debt extinguished is £11.011. and the sinking funds 
available amount to £139.447. 


"Total revenue was {158.441 (including £157.048 traffic revenue), net 
working expenses were £111,564, interest required £16,730 and sinking 
fund £10.188. and after contributing £3.118 to district fund in respect of 
street widening and providing for income tax there was a balance of 
£13,435. £12,000 has been devoted to relief of rates and £435. trans- 
ferred to reserve fund. ‘Trafthe revenue per car-mile was 9-33d.. work- 
ing expenses, including power, were 6-63d. — Passengers carried were 
42,997,226, ear-miles run 4.040.739 and units used 5,301,664. Elec- 
tricity generated cost O-old. (Q-55d.) per unit. 


Newcastle-upon-Tyne.—The accounts of the tramways department 
for the year to March 31 show revenue £238,205 and working ex- 
penses £129,020. 

After providing for interest, special rents, &c.. and income tax, the 
balance carried to appropriation account was £78,061, Sinking fund re- 
quired £10,625 and loans repaid during the year £28,931. Out of the 
profits £12,000 was contributed to rates and £1.461 paid as interest, &c., 
on unexpired horse tramway loans, £3,304 was devoted to purchase of 
motor-buses, £551 was paid towards cost of Parliamentary Bill, 191 l, and 
£21,189 placed to reserve and renewals fund. Income was 11-958d. per 
car-mile (compared with 11:841d. in previous year), and total working 

expenses were 6:477d. (6:375d.). Car-miles were 4,780,662. (4.993.419), 
and units used 11,591,636 (10,703,148). 

Oldham.— The accounts of the electricity department for the year 
ended March 25 show capital expenditure £318,414 (increase £11,668), 
of which £94,564 has been repaid. | | 

The annual revenue was £46,535 (compared with £43,774) and working 
expenses were £25,340 (£23,083). leaving gross profit of £21,195 (£20,691). 
Interest required £9,749 (£9,893) and sinking fund £8,869 (£9,089), 
leaving net protit £1,044 (£665). Coaland other fuel cost 0- 459d. (0:379d.) 
per unit sold, works costs were 0-712d. (0-669d.) and total eosts, exclusive 
of capital charges, 0-941d. (0-924d.) Average price obtained was 1-703d. 
(1-744d.). Maximum load was 3,616 kw. (3,560 kw.), and load factor 


20-40 (19-16). 
6463416 (5,002,476). 
(206,048) 8 c.p. 

The report of the engineer ( 
stokers and superheaters have been fixed to three of the marine boilers, 


New circuit breakers have been fixed on the switchboard for controlling 
the two large hehting sets, 


run 1,168,239. 


28.766 LEcccHE. 
3.828 Ancus. 
3.978 DESENHARDT. 


6.486 DivcHA™M. MATTHEWS. & GrinDoELL MATTEEWS WIRELESS TELEruc NE Svup.(L770.) 


10,992 Russ & EHRLICH. 


11.390 PEgac« cx. 


11.391. PEACOCK. 
11.393 PERCEK. 


486 PILLINGER & SUNDERLAND. 
S56 Hunter & Syann. 
870 Darwcis & LEBLANC. 


11.964 MELLINGER. 
12,270 TRIQUET. 

12,766 SCHNEIDER. 
15,178 Price. 
15,429 PuRLE. 


22364 Gott. Systems of cable workine for electric telegraphs. 
24,313 Jass. 


24.499 GRAaEMIGER. 
25.987 PROsTLER & GES. FUR ELEKTROTECHNISCHE INDUSTRIE. 


30,059 NicHcison. 


792 HN. Aron ELEKTRICITATS 
5,932 Ropert Boscu (FIRM or). 


Units generated were 7,490,105. (6.875.365) and sold 
Lamps connected are equivalent. to 241,258 


Mr. N. Wilmott Newington) says mechanical 


Sanction to borrow a further sum of £26,142 


for plant, mains and services was received on Sept, 12. 1912, and a tender 
has been accepted for two 500 kw. motor generators, 

increased expenditure has been entailed owing to the coal strike and the 
inflated price of coal since, 


Wolverhampton. -At March 31 the capital expenditure on the 
tramways was £278,615. 


Considerable 


revene was £54,760, working expenses were £30,528 (compared with 
£20.648 last vear) interest on capital required £6,965 net (£7.233) and 
instalment of loans £5,146 (£4,990), leaving net profit £12,328 (of 
which £307 was from motor char-à-bancs); £8,551 has been placed 
to reserve and renewals fund (compared with 6.601 last vear) and £3,77 
(the same as last vear) devoted to relief of rates, 


mile was 1E-250d. (10-967d.) and working expenses, including power, 
were 6:272d. (6.2224.) 


Total revenue per car- 


222 Passengers carried were 11,913,122 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 


W henever the date applied for differs from the date on which the application was lodged 
at the Fatent Otice the former is given in brackets alter the title. 


1911 SPECIFICATIONS. 
Dynamo-electric machines. (23 5 12.) 


1912 S! ECIFICATI C5. 
Railway safe-runnine devices, (16 2 11.) 
Automatic telep herc apparatus, 
Means for produciny electromaeretic waves of high group frequency, and in the 
application thereof to wireless telephony. 


Erfecting oxniation of mixed nitrogen and oxygen gases. 


(105 11.) 
DuBiLiER. Apoaratus for the preduction of ozone. 
380 CoorgR. Manufacture of electric resistanc: bodies. 
ABS SCOTT. 


Means for starting internal-combustion engines (mere especially these 
of motor cars or the liks) and for eenerating electricity for liehting or for other 
purposes. 


Process fer the product on of a composition of matter believed to be 
a zarbonitride, 
Manufacture of ammonia from aluminium cvano-n tride. 
Manufacture of compcunds of or compositions of matter consist.rg 
of aluminium carbon and nitrocen, 

M-tnod of and means for closine electric circuits. 
Electre sw tehes. 
Vapour electric apparatus. 
ccordine to this invention vapour el-ctric apparatus having one or both electroces 
composed of mercury or other liquid conductine material, and of substantially the 
same dimensions as regards area and lenith of the lighting tube as a direct-current 
mercury lamp. is operated in an essentially alternating manner by connecting an 
inductance in series with the lamp and impressing on the terminals of the series an 
E.M.F. having a definite minimum value independent of the length of the luminous 
column, the temperature and vapour density oí the vapour column being also mars 
tained above a pre-determined critical value. Itisstated, for example, that for atre- 


quency of 50^. the minimum critical value of the impressed voltage is in the neigh- 
bourhcod of 600 virtual volts for pure mercury vapour. 


11.886 Stevens & Co. & Woon. 


Operating mechanism for a dog clutch or other device 
which is Hable to be blocked. 
Telephone zvstems. 
Mercury vapour lamps. (30/8 11.) 


Bi-polar form-wound rotor windings for dynamo-electric machines. 

Automatic electric thermal control. 

Electric heater. ; 
This device is chiefly for use with kettles, pans. flat irons and other domes 

utensils. and consists broadly in enclosing a resistance in a glass tube and in close 

contact therewith, and enclosing the class tube in turn in a metal tube or passage n 


the article or utenzil, whereby the heat is transmitted chiefly by conduction. 
15.774 PLoHL. 


Production of magnetic or electric fields applicable for changing the fre- 
quency of alternating currents and for other purposes. (2/19) g 
Relates te apparatus of the type in which a continuous and an alternating currar- 
co-operate, and consiztsin arranging the continuous and alternating current wincires 
beside or opposite each other in such a manner that the magnetic or electric lines ct 
force produced by them mutually link during half the period of the alternations, an 
during the other half they form in common a magnetic or electric field. The field 
thus obtained can be utilised for exciting a secondary current of double the frequency 
of the primary. To obtain continuous action two alternating acting pairs of contirt* 
ous and alternating windings can be connected in series. Electromagnetic oscil- 
laticns can be introduced in plac? of alternating current in such apparatus and tne 


field utilised to excite them, the apparatus being thus suitable for a wirel ss rece. vel. 
15,852 Gigss. 


Means for obtaining a protzctive layer on iron and steel electrodes and 
other articles, 


(2/512. . " 
ori ee apparatus for driving the pendulums of electric clocss. 
(25,10;11.) 
j ənsi avi (127 10,11. 
Electromagnetic suspension devizas, ae eee "E. 
sh: ets of brass, aluminium and other metals of high conductivity for heat. 


28.486 Roose & FiNLAY. S.lective signalling apparatus for telephone and telegrapa 


instruments. 

Electric relays. (8/3712. Ps ry 
The relay compriszs a pivotally mounted U-shaped rec2ptacie containing mr 
or other conducting liquid. the base portion being provided with leading-n (DAE 
through which the current is l:d tc the conducting liquid. The current Rae 
with a magnetic flux traversing the central portion of the bor: of the coe Sr 
such a manner as to cause the receptacle to be moved about its pivot to ore 5 tjs 
the other by the action of the particles of the displaced liquid destroying the equ 
brium of the receptacle, so as to connect or disconnect the relay contacts. 


1913 SPECIFICATIONS. 


" a : 12) 
ZAHLERFABRIK Ges. Electric motor-meters. ae 
Districutor for electric ignition in internal 


tion engines. (12/4/12. Addition to 9,840, 11.) 
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ALUMINIUM CORPORATION (LTD. )—The report for 1912states that the 
operations were subject to many adverse factors; but a net profit. is 
shown for the first time. The coal and transport strikes caused serious 
inconvenience and loss, and the abnormal depression in the price of the 


metal which prevailed until towards the end of 1912 naturally inilitated 
An arrangemenc has been com- 


against a more successful working. 
pleted with the British Aluminium Co. whereby that company has ac- 


quired à substantial interest in the Bauxite Refining Co., and it is believed 
that the extensions at present being made to these works will prove to be 
of considerable advantage to the corporation. 

The report was adopted at the meeting on Monday. 

BRITISH ELECTRIC TRACTION CO.(LTD.)— At the mectingon Monday the 
chairman (Mr. E. Garcke) stated that thev had made further progress 
during the vear, and pointed to the accounts in proof of this statement. 
The return on all their investments (taken collectively) showed an improve- 
ment from 3:77 per cent. to 4-11 per cent. on the total cost of their invest- 
ments and undertakings after deducting the reserve, The return on the 
investments had steadily improved during the last five vears, and the 
proportion of the total investments which were vielding revenue was 
increasing, In his opinion the estimates made of the depreciation of 
investments, having regard to the reserves which had been made by the 
associated companies themselves, could be met bv the existing reserves 
of the company supplemented by a sum which approximated to between 
two-thirds and three-quarters of a million, The problem of what was the 


best way to deal with that depreciation was receiving the earnest con- 
sideration of the directors, The reserves of the company amounted to 
£616,756, The reserve funds of the associated companies amounted to 
£1,128,414 ; £275,883 was added to reserves bv those companies last vear, 
in addition to £47,732 set aside bv the B. E. T. Company. Considering 
that thev owed at the date of the balance-sheet less than £5,060 to sundry 
outside creditors, while they possessed between £4,000,000 and £5,000,000 


of assets, he thought they were entitled to say that the financial position 
With one or two exceptions all their 


of the company was a strong one. 

electricity supply undertakings showed a substantial increase in the 
number of units sold. The report contained particulars of some of the 
undertakings abroad in which thev had recently taken an interest, and 
negotiations were pending in regard to others. He still considered ihat, 
given sensible legislation, electric traction on rails was capable of holding 
its own; and the feature which he hoped shareholders would recognise 
and appreciate in the directors’ new policy with regard to motor-omni- 
buses was that the management of the company was moving with the 
times and was alert to take advantage of any opportunity which might 


present itself to compensate for past misfortunes and to improve their , 


CHADBURN’S (SHIP) TELEGRAPH CO. (LTD.)— For ihe vearended March 
31 the balance at credit of profit and loss account is £12,026. 14s. 5d.. less 
managing director's remuneration, directors’ expenses, depreciation, &c. 
(£4,849. 3s. 7d.), leaving £7,177. 10s. 10d.. which wich balance from last 
year (£4,347. 3s. &d.). makes a total of £11,524. 14s. 4d. Deduciing 
dividend at rate of £6 per cent. per annum on the preference shares, 


and an interím dividend of £6 per cent. per annum on the ordinary 
The directors propose to. pay a 


future prospects. j 
| 


stock, the balance is £6,124. 14s. 4d. 
dividend on the ordinary shares of £10 per cent. per annum (less tax) for 


the half- vear ended March 31. making (with the interim dividend already 
paid) a dividend of £8 per cent. per annum for the 12 months, carrving 


forward £3,124. 14s. 4d. 

CREDENDA CONDUITS CO. (LTD.)-—The report for the four months 
ended April 30 states that the profit (after providing for repairs, depre- 
ciation, directors’ fees, &c.) amounts to £2,461. After writing off stamp 
duties on registration and transfer (£457) the balance is £2,003. The 
directors recommend pavment of a dividend at rate of 8 per cent. per 
annum (tax free) on the ordinary shares for the four months, carrving 


forward £670. 

EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—4An extraor- 
dinary meeting of the first debenture holders was held on Wednesday, 
Mr. E. B. Ellice Clarke presiding, for the purpose of considering a scheme for 
the consolidation of the first and second debenture stocks into one stock 
bearing interest at 44 per cent. per annum. The chairman of the com- 
pany (Mr. C.J. Ford) said that he felt confident that the company could 
maintain its place in the front rank of the electrical industry, and he asked 
the debenture holders to help to bring that about. General expenses 
had been reduced, and it was hoped that further economies would be made. 
If the scheme passed they would have added security for their deben- 
tures and a strong company. On a show of hands the scheme was passed 
by nine votes to eight. A poll was demanded and the result will be de- 
clared to-day (Friday). At a meeting of second debenture holders, held 
subsequently, the scheme was adopted with one dissentient. 

ELECTRIC & GENERAL INVESTMENT CO. (LTD.)— For the vear ended 
May 31 the gross profit was £14,797, 8a. 6d. After deducting all general 
charges, interest on debenture stock, interim dividends already paid on 
the preference and ordinary shares, and providing for proportion of final | 
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dividend accrued on preference shares to May 31, there remained a 
balance of £5,268. 4s. Id., to which must be added £2.726.1s., brought 
forward, making a total of £7,994. 5s. Id. The directors have carried 
£3.071. 19s. 5d. to the contingencies fund, leaving a balance of 
£4,922. 5s. 8d. The directors recommend payment of a balance dividend 
of ls. per share, which (with the interim dividend of Is. per share paid in 
January) will make the ful] rate of 10 per cent. on the capital paid up on 
the ordinary shares, and of a dividend of 6d. a share on the deferred 
Os. Nd. 


at) aw owe 


shares, leaving to be carried forward £2, 

GLOBE TELEGRAPH & TRUST CO. (LTD.) —For the vear ended Mav 31 
the net revenue, after deduction of expenses, amounts to £209,827. 135. 4d.. 
and makes, with £27,996. 18s. brought forward, a total of £237.824.1 15. 4d. 


There has been distributed £131.085. 10s. 6d. in interim dividends, leav- 
The directors now recom- 


ing an available balance of £106,739. Os. 10d. 
mend payment of the following final dividends, viz.. 35. pershare (less tax) 


on the preference shares, making, with previous distributions, a total divi- 
dend for the vear on those shares at the rate of 6 per cent. per annum 
(less tax). and 6s. per share net on the ordinary shares. making, with pre- 
vious distributions, a total dividend on these shares at the rate of 6 per 
These dividends will absorb £79,922. 5s. 10d. and 


cent. net for the vear, 
During the vear £4,500 


leave £20,816. 15s. to be carried forward. 
Anglo-American Telegraph Co’.s preferred stoek has been sold, and 15 of 
the certiticates of the Submarine Cables ‘Trust, belonging to this company 
have been drawn for payment at £120 per certificate ; part of the pro- 
ceeds have been, and the remainder will be re-invested in suitable 
securities. 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.).—Th* 
directors! report for the vear 1912 states that the business had continued 
to show very satisfactory progress, the net profit for the vear amounting 
to £24,435. 17s. llid.. after deducting £10,780. 13s, ld. for depreciation 
and allowing for debenture interest, compared with £15.027. 15s. 7d. for 
1911. The revenue from ships’ telegrams, traffic, subsidies, &c., amounts 
to £100,325. 3s. 10d.. compared with £64,165. 16s. 8d. for 1911 and 
£40,535. 15s. 8d. for 1910. The number of telegraph stations owned and 
worked by the company on board ships on the high seas increased from 
250 at the end of 1910 to 350 in 1911, and to 680 in 1912. To the present 
date progress continues on much the same scale, the number of ships 
actually equipped by the company being 686, and considerable additional 
orders are in hand. There are now some 1,700 ships of different nations 
(exclusive of ships of war) fitted with Marconi wireless stations. With 
every prospect of the company's business continuing to show further 
substantial development, for which additional capital will be required, 
the directors intend to offer a further portion of the unissued capita] to 
the shareholders. The directors recommend payment of a dividend for 
1912 at the rate of 10 per cent. (which will absorb £20.405. 125.) and to 
allocate £3.500 to repayment of debenture account, leaving £3,142. 8s. 9d. 


to be carried forward. 

MARCONI (RUSSIAN) CO. OF WIRELESS TELEGRAPHS & TELEPHONES. — 
At the recent meeting in St. Petersburg the directors reported that there 
was a gross profit of 250,189.64 roubles on completed contracts in 1912 com. 
pared with 62,850.17 roubles for the preceding vear, which, after deduct- 
ing 109,390.46 roubles to cover general expenses and. percentages, left 


a net divisible profit of 139,801.58 roubles, as compared with a loss of 
The development of the business was par- 


39,058.78 roubles for 1911. 
ticularly marked by the widespread adoption of their stations by the 


Russian. Admiraltv, and amongst the orders completed in. 1912 for the 
Admiralty was the conversion of 36 ship stations of the Russian Navy 
from their chief competitor’s system to their own. Other developments 
included the introduction of a special tvpe of light portable station for 


the use of the Russian cavalry, aud large orders for these stations may 
The equipment of six vessels belonging to the 


eventually be expected, 
Russian Volunteer Fleet was also carried out, and a new Jaw is under 


consideration to make it compulsory for all passenger-carrving vessels 
to be equipped with wireless telegraphy. In the current vear a larce 
and important contract has been entered into with the Russian War 
Oftice for the erection of a powerful station at Nikolaietf, and for the 
reconstruction of the station at Urjumka ; in addition, a further contract 
has been entered into with the Admiralty for the conversion of 51 ship 
stations to their own. Altogether the company has new contracts in hand 


for 1913 amounting to over 900,000 roubles, 
MARCONI WIRELESS TELEGRAPH CO. OP AMERICA-- A dividend of 
2 per cent. has been declared for the vear 1912. At the annual meeting 
on Monday the chairman gaye particulars of the growth of the business. 
The net traffic receipts for 1912 were $109,943, against 867,912 in 1911. 
the increase being mostly due to the acquisition of the fleet of boats 
equipped by the United Wireless Telegraph Co. In 1911, 41,000 mes- 
sages. consisting of 550,000 words were sent; and in 1912, 227,944 
messages and 3,863.098 words were sent. He said there were now 
equipped bv the Marconi Wireless Telegraph Co. of America more than 
450 ships of the American Mercantile Marine, and, with the addition of 
the shore stations, there were over 500 stations on the Atlantic and Pacitic 
coasts. Contracts which had been placed at a basis-that did not satis. 
factorily recom pense the company for the work and labour entailed dn 
operating the stations were being refürmed. C Grátifying-as the figures 
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were they were only a small thing compared with the results that must | tricity or other process, enamellers and finisher of china, porcelain, &c... 
follow when direct communication was established between the United | and to adopt an agreement with W. J. Fahn, Jesse Varlev and B. P. 
States and Great Britain. They were assured by their engineers and | Crawshaw. Private company. First directors are W. J. Fahn, J. 
contractors that the co-operating stations in New Jersey and Wales 

would be completed by next November. office, 83, Upper Thames-street, E.C. 

important nations of the world would be closely bound together by 


dad due : : i i l ELECTRIC UTILITY CO. (LTD.) (129,420.)—Reg. June 6, capital £20,000 
invisible, intangible, immaterial bands, and a new service would be fur- 

nished, , ( lamps and accessories, and generally any invention or business relating 
in the Sandwich Islands was well under way, and from Honolulu they | to lighting or illumination, to acquire the business and assets of Electric 
looked beyond to service connection with the Philippine Islands, thence ] i Amp Repenerators (Ltd.) (in liquidation), and to carry on the business 
to Japan and (hina. The contract entered into with the Norwegian of manufacturers and repairers of and dealers in electric lamps, reflector, 
Government for the erection of co-operating high-power stations in &c. First directors are H. A. Herbert, E. B. Sargant, R. Bell, J. M.. 
Norway and the vicinity of New York for conducting a commercial wire- Longe and H. S. Hohne. Reg. office : Caxton House, Westminster, S.W 
less business between Northern Europe and America is for a definite a l i Í ae 
period of 25 vears, and its terms are favourable to the wireless com panies FINEGAN & ADAMS (LTD.) 


An : à i : in £1 shares, to carry on in. Birmingham or elsewhere the business 
participating therein, It was also in contemplation to establish com- : ee thie Du at 
munication between various countries in South America and the United 


States by similar long-distance high-power stations, The 5 kw. station 
at Zamboanga, in the Philippines, was now in operation. The Marconi 
companies had been led to give considerable attention to the develop- 
ment of ' the wireless compass," which was a combination of some of 
Mr. Marconi’s recent inventions and the Bellini-Tosi patents, the sole use 
of which for the United States had been secured by their company, The 
Marconi wireless com pass is quite independent of weather conditions, 


ROYCE (LTD.)—Vor the year ended March 31 the accounts show, 
after providing for all expenses, liberal depreciation of fixed machinery, 
loose tools and patterns, and after charging repairs and replacements to 
revenue, that the trading (before providing for depreciation of invest- 
ments or crediting interest from investments) has resulted in a profit of 

1,333, to which is added £456 interest on investments, making £7,789. 
Deducting £606 depreciation on investments, the profit for the vear is 
£7,183, to which is added £1,255 brought forward, making £8,438. Pre- 
ference share interest absorbs £1,975. The directors recommend transfer 
of £3,361 to reserve and payment of dividend of 2! percent. forthe vear on 
the ordinary shares, leaving £1.290 to be carried forward. 


SHEERNESS & DISTRICT ELECTRIC POWER & TRACTION CO. (LTD.)— 
The accounts for 1912 show a total revenue of £11,065, and after meeting 
debenture interest and other charges, the net profit was £783. converting 
the debit balance brought forward into a credit of £329. 


TRAFFORD POWER & LIGHT SUPPLY (1902) (LTD. )—For the vear ended 
March 31, after charging debenture interesi, current expenses, &c., the 
balance was £1,509 (compared with £512 for the preceding year), reducing 
the debit balance to £803. — Additional generating plant has been in- 
stalled in the station in anticipation of increased demand. Messrs. W. T. 
Glover & Co. (the largest shareholders of the company) who in 1910 under- 
took to provide on loan (at 5 percent. interest per annum)such an amount 
as might be required (not exceeding £25,000) for extensions have had 
issued to them £25,000 6 per cent. debentures (redeemable in 1915) in 
lieu of the loans made by them. It being considered more expedient 
that the two joint managing directors of the company should both be 
resident in the Manchester district, Mr. Atkinson, who resides near 
London, has resigned his position as joint managing director (but retains 
his seat upon the board), and Mr. A. E. Tanner, who resides in Manchester, 
has been elected a director by the board and appointed a joint managing 


director with Mr. E. A. Claremont, who has for many vears served in that 
capacity. 


dynamos and electrical accessories, motor cars, &c., and to adopt an 
agreement with W. €. Finegan and H. Hathaway. 
W.C, Finegan, H. Hathaway and C. G. Jackson (all permanent, subject 
to holding £350 shares) Reg. office, Wellington Works, Wellington- 
street, Winson Green, Birmingham, | 
MUDIE’S ELECTRICAL CO. (LTD.) (129,546.)—Reg. June 12, capita! 
£1,500 in £I shares, to take over the business of à manufacturing elec- 
trician and electrical engineer carried on by A. B. Mudie as Mudie's 


Electrical Co. Private company, First directors are A, B. Mudie and 
H. A. Pepper (both permanent). 


WIRELESS TELEPHONES (LTD.) (129,533.)—Reg. June Il, capital 
telephones, wireless telephones and the transmission of graphic and 
acoustic signals, to carry on the business of electricians, generators. 
accumulators and suppliers of electricity. telegraphists, proprietor and. 
managers of telephones and telegraph works, lines, &c. 


MORTGAGES AND CHARGES. 
BRITISH UNION LAMP WORKS (LTD.)—Charge on company’s under- 


all moneys not exceeding £3,000 for which the chargees may become 
liable to pav under a guarantee to company’s bankers, Holder: T. 
Griffiths and G. E. Jowett. 

ELECTRIC IGNITION CO. (1913) (LTD.)—-Particulars of £2,500 deben- 
tures, created May 24, 1913, have been filed, whole amount being now 
issued. Property charged: company's undertaking and property, in- 
cluding uncalled capital. No trustees, 

MILLS, ENGLISH & CO. (LTD.)-. A memorandum of satisfaction to the 


extent of £3,000, on May 31, 1913, of first mortgage debentures, dated 
Nov. 3. 1904, securing £8,000), has been filed. 


CITY NOTES. 


unt Pees 

MEMORANDA (June 19).—Bank rate 44 per cent. (since April 14, 1913). 
Price of silver, 27d. per oz. Consols 73—73} for money; 73}—738 
for account. Consols Pay Day, July 2; Stock and Shares Con- 
tinuation Davs, June 25 and July 9. Ticket Days, June 26 and Julv 10. 


Pay Days, June 27 and July 11; Mining Shares Carry Over Day, 
June 24. 


TUBES (LTD.)— For the vear ended April 30 the report states that in 
December last the directors decided to dispose of their electrical conduit 
business, and in January a company was formed with @ capital of £50,000, 
of which £20,000 was retained in shares by the company. The trading 
profit for the vear (after providing for debenture interest, directors’ fees, 
depreciation, &c.) amounts to £17,934, to which must be added £13,884 
brought forward, making £31,818. The directors have allocated £10,703, 
being balance required to write off goodwill remaining, after crediting 
proceeds of sale of goodwill of the Credenda business. They now recom- 
mend payment of a dividend of 2x. per share (less tax). carrying forward 
£11,698. 

J. d. WHITE & CO. (LTD. )—For the year ended Feb. 28 the net profits 
on contracts, engineering and finance amounted to £88,878, compared 
with £87,246 in the preceding 12 months, After including £21,211 
brought forward, and paving an interim dividend and making other 
disbursements, the net balance is £89,903, compared with £83,211. The 
directors declare a final dividend amounting to 12 per cent. for the vear 
on both the ordinary and preference shares, and in addition an extra 
dividend of 103. per share is notified on the ordinary shares, bringing the 
distribution on those shares up to 62 percent; £20,000 isadded to general 
reserve and £10,000 to special reserve for equalisation of dividends, 
leaving £22,903 to be carried forward. 


ARON ELECTRICITY METER (LTD.)—The directors have declared & 
dividend of 7 per cent. for the past vear. The transfer books and register 
of members will be closed from the 23rd inst. to July 5 inclusive. 

AUTOMATIC TELEPHONE MFG. CO. (LTD.)—The share and transfer 
books will be closed from the 19th to 26th inst. inclusive, for preparing 
the warrants for the 6 per cent. preference shares for the half-year ending 
30th inst., on which date the warraats will be posted. 

BAHIA TRAMWAY, LIGHT & POWER CO. (LTD.)—The holders of the 
5 per cent. 50-vear first mortgage gold debentures have approve! the 
provisional agreement entered into for the sale of the company’s under- 
taking to the Municipal Council of Bahia. 

NATIONAL ELECTRIC SUPPLY CO. (LTD.)—The directors have de- 
clared an interim dividend of 3s. per share (less tax) on the ordinary 
shares for the half-vear to Junc 30. E 

SIEMENS BROS. & CO. (LTD.)—The directors have declared a divt- 


dend of 4 per cent. (4s. per share) for the vear ended Dec. 31. 1917. 
£1,489 being carried forward. 


METAL PRICES.—Messrs. J. B. Gamham & Sons, 132, Upper T 
street, London, E.C., quote under date June 19 the following as 
present basis prices of 

New METALS. per Ib. | per wa 
Solid Drawn Brass Tubes... 8?d.; Spelter eene E22 ó 0 
Solid Drawn Copper Tubes 10°d.; Antimony ........ £97 0 
Brazed Copper Tubes ... 10$d.i 
Brazed Brass Tubes :..... 10d. OLD METALS. per ton. 


Brass Wire ................. 76d.) Clean Scrap Cop r... £62 P 
Rolled Brass ............... 78d.) Braziery Copper Scrap £56 " " 
Brass Sheete..................  8id.| Old Brass, clean ......£39 l 
per ton. | Old Lead, less 4 lbs. 12 6 
Copper Sheete...........£82 0 OI  OWb. cccsscssscecsonssere ELT 


English Lead............£21 10 0| Old Zino «£17 0v 


NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 

L. APPLE (LTD.) (129,396.)—Reg. June 5, capital £500 in £1 shares to 
take over the business carried on by Lazarus Apple, as the West End 
lronmongery Stores and Electrical Engineers. Private company. 
Reg. office: 13, Brewer-street, Soho, W. 

BRITISH PERROPLATES (LTD.) (129,513.)]—Reg. June 11, capital 
£8.000 in £1 shares (4,000 preference), to carry on the business of electro- 
platers and depositors of metal or other substances by means of elec- 


Varley, B. P. Crawshaw, C. H. Stephenson and W. E. Bousfield. Reg.. 
By Jan. 1 next the two most 


ha A J r ] : l in 5s. shares, to acquire anv invention relating to electric and other 
The construction of co-operating stations at San Francisco and 


(29,519.) — Reg. June 11, capital £3,000: 


stam pers, piercers, tool makers, engineers, machinists, manufacturers of 


First directors are- 


£500 in £1 shares, to acquire inventions relating to or in connection with. 


taking and property, present and future, dated May 7, 1913, to secure 
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ELECTRICAL COMPANIES’ SHARE LIST. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
a a ng RE EE 
= ae ee ee, a kee Se ee ee er, IIT) * RATE: BUSINESS 
T | Week | BS lInc.orDec.|  . 2AGOREOTE. —  — "| & Divi! NAME. Wod., | | rar cant DIDOEND | Wark To 
Ne LINE. | ended. | 2 (a)  |No.ot| Amount Inc. or Dec f| A DBND, Ž FRAMES June i8 | YIELDED. |_ . Jung 18. 
ed Í § | weeks. | inis (a) Tox 
NET vt cR ONERE ENIM AN NEC NNE NU DM EN forks a 
Bai d 1| 2454| + 55! 12 2454 + Electricity Supply. dd os 
Aberdeen Corporation ..... oe | 382| + 81 | 23) 7295 |+ y Supply 51 101 ES i 
Airdrie ..... e>... — P " 10 | 56386 | + 5,418 | 23 | 1,287,758 |+ 103,232 7/0 | Bournemouth & Poole Elec. Sup. Ord.... ~10} |517 0 oe 
cuties» Anglo-Argentine ......- ves con 14! 440! + 80; 12 | 5427 | Do. 4j per Cent. Cum. Pref.......... 8:—9} |417 O - 
amar,  Aüforande Xn ce » i4] 357| + 20| 4 | 1409 | + 6/0 | Do. 6perCent. Cum. S:cond Pref ...., 102—100 | 5.12 0 is 
UER Ayr pcan: VE 335! + 164] 23 5.370 '+ 1,689 Do. 4$ per Cent. Deb. Stock (red.) ....| 96 —98 | 411 6 . 
hitte "tt Denny ZEIIIIILEL di ‘ "Uu 6 460| 4- 63, 23 8.331 |+ 500 Brompton S Kensington Elec. Sup. Ord.. | ot or) E : 2 K h ES 8j 
^u at h, arrow TEN ec ee ee E 9 MR 7 per ent. e Drac OE ar, 2p oe e 
eh" Bath Electric Trams, Ltd...) » I 1 FH i js a pr " 1 aa Centrai Elec.Sup.Co.4% Guar. Deb. Stck.| 94 —97 | 4 2 6 pune, Dec (ae . 
"ufi the om Birkenhtad ....... nee " 3 11442 + 838 TED 124523 a 8'913 Charing Cross (W.End k City) El.Sup.Co. 4 “i S511 0 eb, Aug M y 
ms Birmingham Corporation .., » 5 976 | 4- 881 23 | 23.078 MEI. Do. 4} perCent. Pref. ......seleses j—4 417 3|Feb Aug] 48] 4k 
PR Birmingham D. P.T. Co. ...| » ; 1 cd tDo. 4 per Cent. Deb. Stock (red.) ....| 90 --92 14 7 O0 Jan, July , .e 
us Blackburn Corporation e| "qs | paso] + “30| ii | 29480 [+ Toss 44%| Do. 4} per Cent. Dəb. Stock (red.)....| 100 —102 | 4 8 0 1014) 1004 
ai ay O CEO E E E E E , i elséa ectric upply serene Me o v FE ee 
th: lec» Bradford Corporation ...--/ »^ 12] Oh | "|a 10666 |— 240 Chiswick Elec. Supp. Corp. Ist Mort. Db, 89 — 417 9 id cer ger 
anyai Brighton Corporation .....| » 15 7867 | + 1010 | 123 | 171.875 |+ 17,656 City of London Electric Lighting Ord...| 14}—l6 , 5 12 6| Feb, Aug i ; 
"ss 1, Bristol Trams & Carriage ..| „ 13 1626| + 1881 42 638 + 4,4 Do. 6 per Cent. Cum. Pref........... 115—121 | 4 16 Of Jan, July 1 
iii Burnley Corporation... . Jo» BM SLE N aoe de> 2 Do. 5 per Cent. Deb. Stock (red.)....| 116 —120 | 4 3 0 | June, Dsc | «| «+ 
stire — Burton Corporation ...... » ]$i 1412 | + 182] M 14860 — 154 Do. 4$ per Cent. 2nd Deb. Stock (red.)) 100 —102 |4 8 O Seal. ms 
mogi Bury ration...» 15 i 59.442 | —R2,456 : | County of London Elec. Supply Ord..... 101—101 | 510 3 . 
Cuas Gakutta Tramways Co. e.) e 13 ROPES F | M 325 |+ "212 Do. 6 per Cent. Cum. Pref........... 14—12 |5 0 0 EUNT. 
ks, Wine Camborne-Redruth od bove: " 14 2 e + 304 10 i 25.230 + 3,768 Do. 4} per Cent. Deb. Stock (red.).... 445 i l 4l 
Cardiff Corporation ibtd " 7 4.630 + 143 24 ' 123 463 + 12:171 Do. Second Deb. Stock. ser wn 4 9 0 te 
,. Central London Railway...; 4, 14 252| — 288] 24 68989 |- 6.627 Edmundson's Elec. Corp. Ord........... DE os 
lare E City & South London Rly. . " 14 | í l5. | = 13 | 10.873 = 248 Do. 6 per Cent. Cum. Pref. i. ess 613 3 te 
fauna Cork Electric Trams Co. . x. ub 12 fy oh mi 50 15980 |— 2,653 Do. 6per Cent. Non-Cum. Pref. .... . .. 
T x Va Croydon eeveooeegeosevere | M 6 | 1'002 $ 103 t I | 10,553 + 1 582 Do. 4$ per Cent. ] st Mort. Dab. (red.) E 5 6 .enerve ee 
ee Derby ..... nnn | » 4 651| + 1161 23 11793 |= "80 Folkestone Electricity Suoply Co. Ord... 6 0 ° oe 
PST Poropat & y Trams..| » 6 | 6 : Do. 5 per Cent. eun RAE P UR A i ] . . 
ver On ... eene n C. der id: e oA m ib Do. 4} Ist Deb. Stock (red.) ........ P RS 
Dublin & Lucan Railway i| » 13 | 6 s + P D | (32422 + m Hove Electric Lighting Ord.........-. 516 0 e| 
dE ensi tecto s ae bo BOIS. dE by. 20394 | L632 ||| St.| 4496] Isle of Wight E. L. & P. Co. Deb. Stock. . 5.00 ^. AL 
satte Dudley-Stourbridge ...... |» © | i 3 t 12! 4 ' “S261 4 494 5| 5/0 | Kensington & Knightsbridgs Ord....... $16 O|Feb, Aug} | + 
Pomel Dundee ration ......1 u H 298 + 13 | tlt | 11,707. i+ 229 5| 6% Do. 6 per Cent. Ist Pref............. $14 Oj Jan, July a V 
[ uv l East Ham uncil ..... Ses 2, 144 990 | — "EE. 3038 559 ||| St. | 4% Do. 4 per Cant. D2b. Stock (red.).... 90 460 E " Y^ 
wX Beith ees eee ence doses. » 14 291 | + solu l 3519 l= 19 || St. | 4% | Kensington & Kngtbg.Co.& Notting Hill 
inne v4 Exeter Corporation DA Nt ne 13 347 H 23 I 25.720 |+ 3,235 Co. (Joint Station) 4% D?b. Stock (red.) 89 —92 4 7 0 April, Oct SR 
o "Getehesd & Dist, Trams ..| 1» : E l 22 2 | 41.878 -- 3,621 |] St.! 44%, Kent Elec. Power Co. Irred. Deb. Stock..| 76 —80 | 512 6| Jan, July | **| » 
Glasgow Corporation Vea | js * ir I (379 Pe 3517 |+ 449 3 Ds London E Supply, Ordus i esee cs ^ ^ : Mar rad ub 
pir PIRAZEEEE : o. er Cent. Pref... , of ia 
Gravesend-Northfleet .... 250| + 52| 23 | 4,958 + 378 | s 3% | eo: 4 per Cent. Ist Mort. Deb... e8 —91 |4 8 O| Jan, Juy | >| *; 
Great Northern & City Rly Ps Metropolitan Electric Supply Ord....... 34-33 |516 6 | April, Oct | 3%} 3l 
w^» Greenock & Port Glasgow | + Do. 44 per Cent. Cum. Pref........... 4bL-4$ |417 3| Jan, July 4 
jor Halifax Corporation ........ * Do. 4f per Cent. Deb. Stock Ist Mort..| 99 —102 | 4 8 June, Dec} -+ | «+ 
Me 2 Ree Eee Trams Co = 24 ] Do. 3} per Cent. Mort. aia stocked. 8) —83 g Jan, July . 
ups EUN NET E ANE s T! T 4194! Midland Elec.Corp.forP.D.44 Ist Mort.Db. " P: T 
a Huddle Mod dus ent "i | IE va St. | 44%) Newcastle k District E. L. 44 Mt. Db. Sr. S = í 3 T 
TT— ; St. | 69 Do. 2ad Mort. Deb... .... aoi uni — si TZ 
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pov dem Deut Council, " di 100] 55^ North Metro. Elec. Power Sup. 5 Morts. 2 x 19 x H 
aa rporation ses... a k "U 10| 6/0 | Notting Hill E. L. Co. 6% Non.Com.Pref. ~ T eje 
3 7- Isle of Thanet Co. ....... . 2 | EE ja qum 5i 4/0 | Oxford Electric Ord................ -| Sb—O} 14 March .... | «+ | <= 
qn” Jarrow RAE E . | , 5 Do. 5 percent um. Pref. ....... T 92 = F Mar. Sept | -- | <= 
| ey Corporation ..... ; B Do. 4% Deb. Stock......... Vx — ze oe | ee 
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^ Middleton ............... 23 Do. 4} Ist Mort. Deb. Stock (red.)....| 72 —77 | 5 16 10 de 
x` Nelson Corporation ....... 11 B'ham Dist. Power & Trac.4$ 1stDeb.Stck| 88 —90 | 5 0 0 bs 
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Swindon Corpora *c*999 » Do. 6 per Cent. Pref. *e.*04000t69*98990 7$ —8 ee 
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TOM ues], Do. 5 per Cent. Db. Stock.......... ae 5 60 
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| se , >p Olisi T TI ee f ý ee .. 
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i| Bx | Dos ACE, DA UAI erre ase 6—7} |510 1| June, Dec d | Canadian Gen, Elec, Go Com. Sto nri totais (eae e i Tn 
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Commercial Cable 4 per t. Deb. Stk... 2: i 6 8 0| F,My,AgN " ate Cond.Gas, Elec, Lt&Po werjof Baltimore St| 104 -io7 as Jan, July je es 
Cuba Submarine Ord.. Sent Teen eee y^ ae 413 6 | Jn,Ap,Jy,O of D 6% Pref. St. (Cum.) . : 106 —110 ` E 4 f E « 
; Do. Preference 10 per Cent.......... pee 2 E: : Feb; Aug 5% Elec. Boss Gen. Mort. 4% Gd. Bds. ..| 93 —95 |414 9 ik "m 
Direct Spanish Ord.........ss.ses00,| 343 Pebe Aue Si» | Elec. Development Co. of Ontario$500bds| 924—944 |5 6 0| ` | 
Do. 10 per Cent. Cum. Frei. ..... M et ot 618 0 A Ont "|. ME More Deb, Qu. o D AD eC ONE 
i irect Un batik CAEN: 03:56:05 ono —o |5 P 0/91 | Indian. Elec. Sup. & Po Attn nl —93. |5 7 6 vly| 7|" 
e| Direct West india Pablo 44% Re.Db.(rd.) 9101 [4 9 e| Jes be ai Rabfopis Bee Power & Ce Or 2 | i35 le EH 8|: 
i inary xd and, bonus........| 123 —13! |5 7 0 : : o. 6 per Cent. C "orsi aint e o NAM [5 ovs May, Nov | #3) 7 
Do. 3j per j ; " í Ja,My,Jy,O | E Cent. Cum. Pref........... —į toin 
m T UM dune Im x ito] Mp ely | Neministiquia Power Co. Cap. St: ..,.| 125 — 317 o| "^ TRE" 
sent. Mort. Deb. Stk. (red.)) 90 —92 % | Do3Xyr. 5% G 31 ap 1 
| Eastern tension at aid bams sees s| ' 121—13 : í R aye n 5 .. | Madras E.S. Co 3old Bads SHEER reg 418 0 "s | 2b pt 
i nt. Deb. Stock. ......... P (DIY: Melb i * Cd. seeocesecocese — Er à e|" 
Eastern & S.Af. 4% Mauritius Sub.Debs. 961—100 319 '0 um E 3/6 | Do. 7% nion ee Sd SE sweet 142 —147 | 6 16 0 : r: | í 
G.N. (of Copenhagen) with coup, No. 1..| 30 —32 | 6": AD AY .| 5% | Do 8$ ref nct i—5 |516 8|]Jay Joy] ia 
bl lade burnun e P Na Leej S 6 4.0) Jan, July | 56 >% lst Morte. Deb. Stock 1034—1063|413 9| ^ ' 106 | 
Opean ...e.lse eee orn 55 —57 513 0 ay, ov LI % Mexican Elec. Light Co. 5% 1 ee ence s DN . 
fMackay Companies Common .:.......-| 80 —83 |6 1 0 Gold Bonds o, 1st Mort. | 
Do. 3H | -735| 514 0 vy v4 e Mexican Lt. & Power Co. C: eere 30 6 0 6| Jan, July| ¿|si 
B. arcor h 7 aa Be au RS 4 a,Ap, y, Do. 79 Cu Ower Co. Com. it. s... 67 gy 5 14 0 n,Ap, y,O 69 
: " eeeecesave 6 4 0 il...... "Do. 5 1 in, Pref. St... suse. sees 98 6 17 6 ay, Nov 100} à 
"Gas Dietai AST 9|, rr Monterey Riy. LR E i ponds, case da Sib Oj Feb, Aug} D. 
A den ENE YE 4 2:0 ime Dee Montreal Lt, Hi. & Pamor Co ea Sr | Liz M 
et oa z 42.26 E 60 . YA dy copo o, ^ sad > Li eh oe 
me PAA EA. a ATA ‘1 0|]Jan July Northern Lt, Power &Coal 5 Gi. Bds..| URP 
e 94 pnw whe 211 oe 40 Y : ver Plate Elec. Co. Ord. TENES te m .. LI 
TETTE 0 oO} » Ope Cent. f ref. Stk...|. May ----:: | 
T y J E : > was ese eos | Jan, A July , . y 


^ The La 


y July 


THE ELECTRICIAN: 


THE OLDEST [WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED, First Series (Weekly), 1861; 


FRIDAY, JUNE 27, 1913. 


No. 1,832. [v9 18..] 


— M — — uM €— — c À— o 


CONTENTS OF THE CURRENT NUMBER. 


NOTES. cicccccccccceccccccce 475 | Reviews vea ee cn Mii d 495 
Arrangements for the Week.. 4;8 Wechselstrom - Arbeitsd ia- 
An Electric Furnace for Ex- USATE (n) P k. E 
e M t viewed by Stanley Parker 
pe dio NEAL dc Pe | Smith. An Introduction 


Temperatures up 1,500°C. 
By R. E. Slade, M.Sc. (Vict.). 
Illustrated ........ ..... 479 
National Physical Laboratory. 
Illustrated. Concluded.... 480 
Incorporated Municipal Elec- 
trical Association.......... 482 
The New Buildings of the 
National Physical Labora- 


| to Mathematical Physics 
[Houston]. Electroplat- 
ing [Barclay and Hains- 
worth]: reviewed by F. M. 
Perkin. Practical Mea- 
surements in Radio- Ac- 
tivity [Makower]. 

Sectionalising Devices for Cen- 


Sie rd . 483 
ondon Passenger Traffic in i ivi 
1912-13, By A.J. Lawson, Radioactivity .............. 499 
Must CE. eiie (o dp CORRETO PENDE (see Asi 00 
The Heterodv Receivi Effect of the Moon on Wire- 
everodyne Hecerving less Telegraphy (Austen 
Bystelu s vcecsezewispor x era 486 M. Curtis). 


Everyone his own Antenna 
(A. A. Campbell Swinton). 

Domestic Fittings (Francis 
G. Baily), 

Adapters (N. W. Prangnell). 


The Cumberland Process for 
Preventing Corrosion. Illum 486 

Torpedo Electric Vehicles for 
Commercial Work. Illus.. 457 


Physical Society............ 488 
On Phase Advancing.— Dis- The "Engineer" aud the 
CUSSION P 489 London County Council 


: Tramways...... eee 
Mines. By J. W. Anson.... 491 Concerning the Neutral 
Commutation Zone 


The Testing of an Oil Switch. 
(C. L. R. E. Menge). 


By M. Vogelsang. Illus... 493 
THe Lonvon County CoUNCIL * The Electrician’? Commercial 
TRAMWAYS. eee ee@eoeveeveonvneeeere 494 and industria] Section . .503-514 


Group Photograph of 1.M.E.A. Convention, Supplement, p. 94. 
——————Á——— HR RM 


NOTES. 
eee Cae 
Electric Cooking and Heating. 

IN the “ Westminster Gazette " of the 18th instant we 
notice an article. by Mr. W. O. HonswNaiLL, A.M.I.M.E., 
A.M.I.E.E., entitled ‘‘ The Truth about Electric Cooking 
and Heating," and the same article appeared in the “ Stan- 
dard " of the 10th inst. The unsophisticated reader might 
imagine that an article of this kind is written for the benefit 


Electrical Distribution for 


of mankind, but those who have noticed the trend of modern 


joumalism know that such articles are nothing more than 
pure advertisements, and we should be much surprised if 


Second Series (Weekly), 1878. 


— — — —— o 
md 


PRICE SIXPENCE "2/77 
Abroad 9d., or 18 centa, or 95c., or 85,7. 


—— Ae —— e a 


— Ą 


a kilowatt-hour of electrical energv can give less useful 
heat than is obtainable by spending the same sum, say ld., 
upon gas or coal, because the number of heat units in the 
gas or coal is greater than the energy in one kilowatt-hour ; 
but one is forced to the conclusion very quickly that Mr. 
HonsNarLL's practical acquaintance with the subject is 
exceedingly small, and that he prefers to go upon theoretical 
figures and to lav down the law accordinglv, rather than 
E give the results of experience. This method can be 
| followed verv easilv, for, by assuming certain figures for 
efficiencv, it is quite a simple matter to come to the conclu- 


iral Stations. By F. Heppen- : zm a ; 
stall. Illus. Concluded... 497 ' sion reached by Mr. HonsNarLL, that “ electricity still costs 


four times as much as gas for cooking and heating ; instead 
of Id. per unit, therefore, electricity must come down to 
one-quarter of this price, or a 1d. per unit, before it can 
successfully compete." This, of course, is all very well. 
But one is tempted to ask whether all those who are making 
use of electric cooking are fools or millionaires. Why, for 
example, does Mr. CrLiNcH, of the Delico Restaurant, 
express the view that electric cooking with energy at ld. 
per unit is as cheap as gas ? Are we really to believe that 
he is wasting his money for want of instruction in heat 
units ? We doubt it. As a matter of fact, an ounce of 
practice is worth a ton of theory (particularly if the latter is 
wrongly applied) in such cases, and it is a very great pity 
that Mr. HonsNaiLL does not realise this. 


Proposed Engineering Staff Association. 

Mr. L. H. FrETCHER, who gives as his address 31, Queen 
Victoria-street, London, E.C. (this address is, we under- 
stand, only for receiving letters), has forwarded us a com- 
munication in regard to the proposed formation of a 
* British General Engineering Staff Association." Mr. 
FLETCHER asks us to insert this letter with a view to help- 
ing forward the establishment of the Association. He 
makes, however, certain statements which we think should 
only appear over the names and addresses of fully respon- 
sible persons, in order that they may be either confirmed 


the present article is not of this type and is inserted by the | or disproved. Mr. FLETCHER states that the proposal to 


gas interests. It is, of course, nothing more or less than an 
attack upon electric cooking and heating from the gas 
point of view. We are particularly surprised that any 
electrical engineer should write an article of this kind. 
Coming to the basis of the article, we find that Mr. 
HonsNaiLL depends entirely upon the old argument that 


form the new and separate Association for the mutual 
protection of engineers has met with every encouragement. 
We think, therefore, the promoters should come out into 
the open, disclose their personalities, and state their case 
with a full regard for its importance. An allegation is 
made in Mr. FLETCHER’s letter that a “ Trust " has been 
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formed by the large engineering employers, and that this 
powerful body has for one of its main objectives : 

The prevention of an engineer—who may have displeased those in 
authority—from obtaining employment in any constituent firm; the 
regulation of interchange of staff, should an engineer endeavour to 
improve his position ; the extension of the hours of staff employment ; 
the reduction in holidays, with the abolition of payment for that period ; 
and the general lowering of the status of engineers. 


If this charge can be substantiated the necessity for a pro- 
tective association for staff members of engineering firms 
becomes fairly obvious, and we are sure that a great deal 
of sympathy would go out to employed engineers if the 
charge above set out is correctly stated. It seems to us that 
the law of conspiracy might be involved, but in any case 
employed engineers would have a good excuse for taking such 
steps as they consider proper to protect their interests. Mr. 
FLETCHEN'S letter contains other statements which we think 
should be brought forward for discussion in the professional 
journals and by the professional institutions, but can hardly 
be scattered broadcast by journals of the standing of 
THE ELECTRICIAN without a more complete statement 
of the ease on both sides, and certainly not without the 
full names and addresses of those who are responsible 
for them. The very large number of persons eligible for 
membership of the proposed association justifies us in 
asking that the fullest publicity should be given to all 
matters connected with its formation. In these days of 
combinations of personal interests no valid objection could 
be raised to the formation of an association of staff engineers, 
especially if “one of the main objects" of an already 


formed employing engineers' association is as stated in 
Mr. FLETCHER’S letter to us. 


Metropolitan District Railway.—The Board of Trade have 
issued their report on the derailment of à portion of a passenger 
train which occurred on April 26 last between Sloane Square 
and Victoria stations. The derailment is attributed to the 
sudden fracture of an axle. 

Tropical Medicine.—Manv of our readers are interested in 
the subject of the eradication of tropical diseases and the im- 
provement of the methods of treatment of complaints origina- 
ting in tropical countries. Mr. Austen Chamberlain, M.P., is 
raising a fund for the extension of the London School of 
Tropical Medicine, and has received from the Eastern and 
Associated Telegraph Companies a donation of £250 towards 
the fund. 

Limits of Error for C.C. and S.P.A.C. Meters.— Erra- 
tum.—In the note on this subject on p. 425 of our last issue, 
para. (c) should read as follows : Exceeds 50 amperes, the error 
at any point from ùy load to 4, load must not exceed 2} per 
cent. plus ; and at any point from 4!, load to full-load must not 
exceed 21 per cent. plus or minus. 

Royal Engineers (T.F.).—Second Lieut. Eric C. Graves has 
been promoted to Lieutenant in the Electric Lights Company, 
Dorsetshire (Fortress) Engineers, Roval Engineers. 

Second Lieut. Chas. M. Forster has been promoted to 
Lieutenant, and F. H. Bowers has been appointed as Second 
Lieutenant (supernumerary) in the Tyne Electrical Engineers, 
Royal Engineers. 

By-Products of Electricity Supply Stations.—In an 
article in the “ Electrical Review and Western Electrician,” 
the benefit is emphasised of utilising electricity station plant 
for the manufacture of ice as an off-peak load. The number of 
stations in America so engaged is 300 to 400, and the general 
expenditure of energy works out between 40 and 50 units per 
ton of ice manufactured. Although applied in the case men- 
tioned to a country that has an insatiable demand for ice for 
cold storage, the subject suggests in this country a summer load 
for electrical undertakings. Under favourable conditions 4 
small plant may (it is stated) produce ice at 4s. to 6s. per ton. 

Cost of Commercial Electrical Transport.—According to 
the ^ Mining World,” a 63-ton electric truck. belonging to -the 
American Car & Foundry Co., during a year’s operation trans- 
ported 14-1 tons a day a distance of 33 miles at a cost of 25s.10d. 
per day, or 18. lld. per net ton. Adding to the ton cost interest 
at 6 per cent., insurance. and annual overhaul of £30, the cost 
per ton transported 33 miles works out at 3s. 3d.. With hired 
horse equipment the former expense of the American Car & 
Foundry Co. was 8s. to 10s. per ton, the saving thus being £80 
per month, representing a return on the investment of 98 per 
cent. or sufficient to pay for the truck in one year's service. 

The “ Point Fives” Discussion.—£Erratum.— We regret 
that Mr. F. S. Grogan’s remarks upon the chairman’s address 
to the “ Point Fives " last week were not correctly reported. 
Mr. Grogan stated that he had proved at Sunderland the cheap 
ness of cooking by preparing a four-course meal for 36 people 
on the “ Tricity " system for 9} units, thus costing 4jd., with 
only 6-2kw. maximum demand. He emphasised the ım- 
portance of hiring powers as against a cheap tariff, and men- 
tioned as an instance the experience of Mr. Wilmshurst, of 
Derby, who has 70 cookers on his mains although consumers 
are charged ld. per unit. This was due to the fact that a com- 
plete “ Tricity " outfit was hired out at 4s. per quarter, m- 
cluding free wiring. He felt that 0-5d. per unit was not 80 
important as a low hiring rate, and he supported his argument 
by mentioning other towns, such as Aberdeen, Brighton, 
Bexley Heath, Ealing, Greenock, Newport and Whitehaven. 


We also regret that the remarks by Mr. Belling were inadver- 
tently attributed to Mr. E. P. Bennett. 


eee 


Through-Running on London Tramways. 

Durine the past week the London County Council 
(Tramways, &c.) Bill has been considered by a Select 
Committee of the House of Commons. One object of the 
Bill is the purchase of certain lines from the London United 
Tramways, and this the Committee were prepared to pass 
on condition that both the Council and the Company agreed 
to give facilities for through running. Such a stipulation 


seems reasonable in the public interest, and the Committee 


were unanimous on the point. The Council, however, 


apparently have a strong objection to any such policy, and 
the Highways Committee have recommended the Council 
to take steps to get the clause removed from the Bill. It 
is reported that the chairman of the Council, Sir EDWARD 
White, declared at the meeting on Tuesday, that rather 
than accept the clause the Council would withdraw the 
whole Bill. It is very difficult to understand this attitude, 
for itis well recognised by now that through-running presents 
many advantages, not merely from the point of view of the 
public, but also in regard to financial results. A case in point 
is the working of the London Tube Railways, which un- 
doubtedly have benefited very considerably by the introduc- 
tion of through booking. Apparently in the present case the 


Cable Interruptions. Date of art id 
‘ AN AE : Latakia—Palura ............ . ......... und eum ss May 40, 
Company ae perfectly willing to 8l i the facilities on their Scalamova—Samos ...........eeseeseeeeeen reet April 21, 1912 
side, but it looks as if the Council will be obdurate. We Mai taaria ELE ———— — ADU 21, 2 
scarcely think that this sort of attitude will lead to the | ^ Poulocondore-Pontianse daly & 1912 
more advantageous working of the tramways, which are at Paramaribo — Cayenne secere os May 28, 1 ois 
A ; : Perder Fort de France—Paramaribo ............... ee May 950, 
the present moment in a serious financial position. Jamaica Colon «iecore Leeann roe prie June 9, 1915 
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Cinematograph as Accident Preventer.—According to the 
* Electric Railway Journal," the Chicego Railways Co. has 
obtained a reel of 1,000 ft. of film &howing 40 scenes of different 
types ofstreet-caraccidents. This film is to be exhibited before 
the employés of the company, also before school children and 
the public generallv, at schools and on street screens. 

Electric Automobiles.— Errata.— We regret that in our 
abstract of Messrs. W. H. L. Watson ard R. J. Mitchell's Paper 
on this subject Fig. 1 was printed upside down on p. 155 of our 


last issue. 
In the inscript'on below the contour of the road between 


Carlisle and Kendal it was stated that the cost of energy for 
that section was 3s. 9]d. This should have read 2s. 81d., and 
that it included a heavy overcharge of the battery at Penrith. 


* Active Modification of Nitrogen Produced by the Elec- 
tric Discharge.’’—In a Paper read before the Royal Society 
the Hon. R. J. Strutt describes further researches on this sub- 
ject, and an improved method of preparing and storing nitrogen. 
The following conclusions are reached :— 

J. It is shown, notwithstanding criticisirs of certain o her experi. 
menters, that the presence of traces of oxvgen in the nitrogen used is not 
essential, or even favourable, to the phenomena. "The nitrogen used, 
purified by cold phosphorus, does not contain oxvgen to the extent of 
l part in 100,000. Passing it over red-hot. copper in addition makes no 
difference. The intentional addition of oxvgen does harm ; 2 per cent. 
obliterates the effects altogether. Hydrogen and carbon dioxide as im- 
purities are much less harmful, but traces even of water vapour have a 


very bad effect. 
2. Nitrides are formed by the admixture of active nitrogen with vapour 


of mereury, cadmium, zinc, arsenic, sodium and sulphur. "These are de- 
com posable by water or potash solution, vielding ammonia. 

3. Carbon disulphide vields a blue polymeric nitrogen sulphide, and 
polymeric carbon monosulphide. Chloride of sulphur gives ordinary 
yellow nitrogen sulphide. Stannic chloride and titanium tetrachloride 
also yield solid products, In the latter case nitrogen was proved to be 


present. 
4. All organic compounds tried, except carbon tetrachloride, vield 


hydrocyanic acid freely, but. not cyanogen, as was proved by chemical 
tests. When chlorine is present cyanogen is formed. Benzene yields 


(almost certainly) cvanobenzene. 
5. The intensity of the cvanogen spectrum with organic compounds is 


no index of the quantity of hvdrocyanic acid being formed. Prepon- 
derance of the red cyanogen bands is associated with cyanogen chloride 


or bromide. 

Technical Training of Indian Students. — There has 
just been issued a report on this subject by a committee which 
was appointed last year by the Secretary of State for India. 
It consisted of Sir Theodore Morison (chairman), Sir Krishna 
Gupta, Mr. J. H. Reynolds, Prof. W. E. Dalby, and Mr. P. H. 
Dumbell (secretary). The Committee find that Indian stu- 
dents generally get on well at the universities and technical 
schools in this country if they have had sufficient preliminary 
instruction. Those who have had practical experience derive 
more benefit, but those without such experience are apt to be 
seriously handicapped. The Committee recommend that such 
students should have knowledge up to the Indian B.Sc. or B.A. 
with science. The Committee realise that the number of 
openings for students in India is not large, the greatest demand 
being at the moment for skilled mechanics. The view is ex- 
pressed that scholarships should only be awarded after con- 
sultation with business men, and employers' associations in 
India. It is proposed that practical training in a business firm 
should be considered an integral part of the technical course in 
this country, and that consequently the period of tenure for 
scholarships should range between three and five vears. The 
following statement, as emphasising the dependence of results 


upon the man, is of interest :— 

The ideal training for an industrial career is both lengthy and costly, 
and for this reason it should only be given at public expense to men of 
quite exceptional capacity. The average man, who can never be ex- 
pected to do more than carry on well-known industries by well-known 
methods, can be trained in India; if he is trained in England it should be 
at private expense. But when the best men, as far as human foresight 
can discriminate, have been selected, it is false economy to give them any 
but the very best training. 

The Memorial to Lord Kelvin at Belfast.—A statue of 
Lord Kelvin was unveiled on Thursday, the 19th inst., by Sir 
Joseph Larmor, M.P., F.R.S. The Memorial had been 
subscribed for by the citizens of Belfast, and the function was ' 
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is very fitting, seeing the close connection of Lord Kelvin with 
Belfast, although most people have.come to associate him with 
Glasgow more than any other part of the Kingdom. 

In his address Sir Joseph Larmor referred to the early life of Kelvin, his 
relaxations as well as his studies, and t» the fact that he was one of the 
founders of the University Musical Society and a keen oarsman, He 
was not tempted to blunt his intellect bv early over-exertion. 
Belfast Kelvin went to Cambridge and to Paris, which was then the chief 
centre of mathematical and physical science. When he took partin the 
centenary celebration of the Institute of France he recalled his obligations 
to Paris and to her great men of 50 vears before. Sir Joseph Larmor, in 
concluding his address, emphasised the close connection that had 
existed between Belfast and Glasgow, the professors of the former having 
been closely associated with Kelvin. [n this connection the names of 
Prof. James Thomson, Prof. Everett, Prof. Thomas Andrews and Prof. 
John Purser were mentioned. Sir Joseph also referred to the telegraphic 
work of Lord Kelvin and to the theoretical aspect of electricity which, 
to some extent, he left for elueidation by Clerk Maxwell, to be developed 
later by Hertz into the basis of radio-telegraphy. The memorial 
takes the form of a statue by Albert Bruce-Jov in which Lord Kelvin is 
represented as standing erect, holding a gyroscope in one hand. ‘There 
is a Kelvin compass at one side of the figure. The front of the pedestal 
bears the single word Kelvin. On the right is the following inscription : 
“Sir William Thomson, Knt., Baron Kelvin of Largs, P.C., O.M., G.C.V.O., 
Born in Belfast, 1824, of Ulster Lineage. Died at Largs 1907. Lies 
interred in Westminster Abbey." On the left the career of Kelvin is 
briefly given as follows :— 

“ President of the Royal Society, 
Chancellor of the University of Glasgow, 
Following 53 vears of service in the 
Chair of Natura] Philosophy. 
Pre-eminent in elucidating 
The Laws of Nature and in applying them 
to the service of Man.” 


Home Office Mines Rules Inquiry.— During the week Lord 
Mersey, who has been appointed by the Home Office as referee 
to inquire into the proposed Rules issued by the Home Office 
under the Coal Mines Act of 1911, has continued to sit to 


consider the various amendments suggested by the colliery 
owners, managers and miners. 

Considerable discussion took place on the Rules relating to lighting and 
ventilation. The question arose whether electric lamps which had not 
passed the Home Office test should be allowed within 300 yards of the 


first working place at the working face which the air entered, 

Sir T. ErLis (for the coalmasters) said in 1911 there were 34 persons 
injured from gas explosions, but there were 26,000 persons injured on the 
haulage roads, and he contended that those im proved electric lights would 


largely prevent those haulage accidents. 
Mr. Biacketr (Durham) said he would sooner smash an electric lamp 


than a safety oil or spirit lamp in a dangerous place, because the electrio 


one would go out at once. 
Mr. SMILLIE said the miners were afraid of the electric lampe, as they 


did not indicate the presence of gas as the oil lamps did. 
Lord MERSEY : Does not a man's body acquaint him with the fact that. 


there is gas about ? 
Mr. SMILLIE said it did not. The old lamps showed him when gas 


was about, but with the electric approved safety lamps a man might work 
until he fell down insensible and the lamp would not show the gas. The 
men were afraid that the oil lamps would be withdrawn and so their 


safeguard would be gone. 
Lord Mersey, in giving his decision, said : Although I have consider- 


able doubt about it, I think I must adopt the Home Office form. I have 
no doubt there must be many cases where it would be right to permit these 
lamps to be used even close up to the face, and where the 300 vards ought 
to be done away with altogether, but I think I must leave this general 
regulation as it is, leaving these particular cases I have referred to to be 
dealt with upon special application by the mineowners to the Home Office. 
I hope I àm right, but I am not quite sure about it. 
The inquiry was adjourned. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 
Mr. A. J. Lawson contributes an article dealing with the present 


position of the London County Council Tramways and motor omni- 
buses in regard to London traffic and the expenses of running (p. 484). 

Mr. F. Heppenstall concludes his article upon *' Sectionalising 
Devices for Central Stations" (p. 497). 

Yesterday new buildings for laboratories and office accommoda- 
tion at the National Phvsical Laboratory were formally opened by 
the Right Hon. A. J. Balfour (p. 483). 

On Friday last the Incorporated Municipal Electrical Association 
concluded the business part of the Convention by holding their 
annual general meeting for the election of officers and council. On 
Saturday a visit was paid to the new public pumping station of the 
Metropolitan Water Board at Chingford, equipped with Humphrey 


From 


closely connected with Queen's University. Such a memorial pumps (p. 482). 


* 
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We give a brief account of the Cumberland process for the preven- A professor of mechanical engineering is required at the University 

tion of corrosion in steam boilers and similar plant (p. 486). of Manchester. Commencing salary £700. Conditions, &c.. from 
An account is given of Prof. E. Rutherford's recent lectures at the | the Registrar. Applications by July 15. 

Roval Institution on Radioactivity (p. 499). : l 


Ccmpanies Meetings and Reports.—Mectings of the Electric & Mr. Ernest H. Lamb, M.Sc.. A.M. L.C. E-. technical and scientific 
General Investment Co., Globe Telegraph & 'Trust Co. and India 


adviser to Messrs. W. H. Allen. Son & Co.. has been appointed by the 

Rubber. Gutta Percha & Telegraph Works Cc. are reported (p. 511). | Senate of the University of London to the University Chair of Civil 

The directors’ reports abstracted include those of the Aron Elec. | and Mechanical Engineering. tenable at the East London College. 
tricity Meter, Greenwood & Batley, Marconi International Marine 


Mr. Lamb is 35 years of age and is a son of Prof. Horace Lamb, F.R.S., 
Communication Co. and R. Wavgood & Co. (pp. 512). of Manchester, 


Hornsey Council have appointed Mr. W. Shorter senior engineer in 
charge of the electricity station (in place of Mr. Watkins, resigned) 
OBITUARY. 


at a commencing salary of £2. 5s. per week. 
| Mr. A. H. S. MacCalum, B.Sc., A. M.Inst.C. E., A. M... E. E.. has 
FREDERICK T. CRowrE.—We regret to record the death of Mr. | been appointed lecturer and demonstrator in mechanical and elec- 
Fredk. Thos. Crowe. station superintendent of the Cornwall Electrie | trical engineering at the Municipal Technical Institute, Belfast. 
Power Co., at Carn Brea, which took place on Saturday last as the Mr. H. E. Blain, who recently resigned his position as general 
result of a motor bicycle accident near Camborne. Mr. Crowe, who | manager of the West Ham Corporation Tramways, has now taken 
MS only 40 years of age. had been about 14 years with Edmundsons’ | up the appointment of assistant purchasing agent to the Under- 
Electricity Corpn. ground Electric Railways Co. of London and its allied companies. 
ere te Mr. L. H. C. Webster has been appointed (out of 37 applicants) 
assistant mains engineer at Dover.” 
Mr. George Crowther, late of Melbourne, has been appointed 


(out of over 60 applicants) electrical engineer to Inverell (N.S.W.) 
municipality. 


PERSONAL. 


We understand that after 30 vears' public service in military and 
civil capacities Major W. A. J. O'Meara. C.M.G., is retiring from the 
Post Office at the end of the current month. As was recently 
announced by the Postmaster-General, Major O Meara has been 


called to the Bar. and he will in future be identitied with the legal 
profession, 


——9 


INSTITUTIONS AND SOCIETIES. 


The Royal Society.— Among the Papers read yesterday at a meeting 
of this society were the following: '"' Phosphorescence of Mercury 
Vapour after Removal of the Exciting Light," by F. S. Phillips; 
“The Fluctuation in the lonisation due to y-Rays,’ by P. W. 
Burbidge ; ‘‘ On the Force exerted on a Magnetic Particle by a 
varying Electric Field," by J. G. Leathem, M.A. 


On the 13th inst., Mr. W. Murray Morrison, M.Inst.C. E.. M.L E. E.. 
general manager of the British Aluminium Co., was married to 


Marie Vera. only daughter of Mr. K. E. Markel, Ph.D., and Mrs. 
Markel, of London. 


Capt. Terrick Charles FitzHugh. M.V.O., the chief commissioner 
in the Far East recently appointed by the British Engineers’ Asso- 
ciation, left London for Peking (via Siberia) on the 21st inst., accom- 
panied by his technical secretary. Mr. L. B. Stevens, M.A. 


Senor Augusto E. Tamayo has been appointed Director-General 
of Peruvian Posts and Telegraphs. 


EDUCATIONAL NOTES. 


- ————— 


University of Manchester.—Complete theoretical and practical 
training ie given in this university to students preparing for the higher 
positions in the electrical engineering profession. "The subject may 
be taken as part of the course preparing for the B.Sc. degree in both 
the honours schools of engineering and physics. A special three 
years' course has also been arranged preparing for a certificate in 
electrical engineering. ‘The new session will commence on Oct. 2. 
Further particulars may be obtained from the Registrar. 

Applications are invited for the John Harling Fellowship in 
Physics at this University. value £125. Applications by July 19th 


to the secretary of the Senate. from whom particulars may be 
obtained. 


APPOINTMENTS VACANT AND FILLED. 


The Council of the Metropolitan Borough of Southwark invite 
applications for the appointment of assistant engineer at the electric- 
lighting station. Commencing salary £160, rising by annual incre- 
ments of £10 to a maximum of £200. Applications, on forms which 
may be obtained at the Town Hall, Walworth-road, S.E., by noon 
of Monday, July 7. See an advertisement. 


Applications are invited for a lectureship in wireless telegraphy at 
the Royal Technical College. Glasgow. Salary, £150. Applications 


to the Professor of Electrical Engineering by July 14. See an 
advertisement. 


Messrs. Barber, Walker & Co., Eastwood Collieries, Notts., adver- 
tise for competent electricians for the supervision and repair of three- 
phase coal cutters during night shift. 


A teacher is wanted for the electrical department of a technical 


college. Applications to W. H., 144, Walm-lane, Cricklewood. 
London, N.W. 


Two vacancies for inspectors of mechanical transport in the Army 
Service Corps will shortly be filled by limited competitive examination. 
Candidates must have had practical experience of the working of 
electrical machines, steam and oil engines, &c.. and be between 22 and 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, June 27th (to-day). 
PHYSICAL SOCIETY. 

3:30 p.m. Meeting at the National Physical Laboratory, Bushy 
House, Teddington. The Laboratory will be open for inspec- 
tion and a series of demonstrations given. 

MONDAY, June 30th. 
JUNIOR INSTITUTION OF ENGINEERS. . 
8:0 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Gustave Canet Lecture on 


“The Working Fluid of Internal Combustion Engines," by 
25 years of age. Applications to the War Office by July 14. | Dr. Dugald Clerk, F.R.S. 
An assistant analytical chemist is wanted for a cable factory. THE LONDON ELECTRICAL ENGINEERS. 
A junior a.c. designer is required for the design and contract Officer Commanding—Licut. Colonel H. M. Leaf. 
department of large motor manufacturers. | 


The following orders have been issued for the current week :— 
A sales engineer is required for York electricity department. | Monday, June 30, A Company.—Infantry Drill, 7 p.m. to 9 p.m. Tech- 
Salary £120, rising to £150. Applications to Mr. J. W. Hame, . 


nical Instruction for all members on the fifth rate and for all candidates 
engineer and manager, by June 30. for higher rating, 7 p.m. to 9 p.m. 


Applications are invited for the post of professor and head of the D M Ros E nans s 
department of civil engineering at the City and Guilds (Engineering) | Friday, July 4, D Compans: y bi "id o. 
College, Exhibition-road, London, S.W. Salary £1,000. Particu- | Sa:urday, July 5, all Companies.—Royal Review. The Corps will 
lars from the Secretary. parade at Headquarters at a time to be notified later. Dress: Service 
Manchester City Council invite applications for the post of assistant 


Wes "ah dee trousers, putties, black boots, haversack, ud 
lecturer in electrical engineering at the Municipal School of Technology. ottle (filled), belt, frog, rifle and sling, bayonet, great coat rolled, 
Salary £200 per annum. "Forms of application: &c.; from e carried on back of belt by two great-coat straps (these must be obtained 


icis from Headquarters as early as possible). A haversack ration will be 
Registrar. Applications by July 1. issued to all N.C.O.s and men p Headquarters. 
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AN ELECTRIC FURNACE FOR EXPERIMENTS IN 
VACUO AT TEMPERATURES UP TO 1,500°C.* 


BY R. E. SLADE, M.SC. (VICT.). 


It was decided to make the furnace of a platinum tube and to heat 
it by passing a large current through it. 
which it would be necessary to place in the furnace react with plati- 
num, it was necessary to make the furnace sufficiently large to take a 
boat or crucible of magnesia large enough to contain the reacting 
substance end thick enough to protect the tube. No data are avail- 
able as to the strength of platinum at high temperatures, so that it 
was impossib!e to calculate what thickness of tube was necessary to 
withstand the pressure of the atmosphere when the tube was 
evacuated. The first furnace constructed consisted of a platinum 
tube 2cm. in diameter, 17 cm. long, and with walls 1 mm. thick. It was 
mounted in water-cooled terminals at the ends as in the final form 


(see below). When evacuated and heeted to 1,195?C. it collapsed 


under the atmospheric pressure. 
Since it was not feasible to make the tube walls any thicker on 


eccount of the high price of platinum and on account of the already 
low resistance of the tube, the whole furnace efter being re-made was 
placed in an enclosure in which the pressure could be regulated so as 
to be nearly the same as that inside the furnace. In this way the 
platinum tube was freed from pressure, and the furnace has been 
found to work satisfactorily up to 1,500°C. The furnace is shown in 
section in Figs. 1 and 2. The platinum tube—2 cm. diameter, 
17-5 em. long, and with walls 1 mm. thick—is mounted at each end 
in a water-cooled brass terminal shown in section in Fig. 2. This 
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terminal consists of an upper and a lower part, which are screwed 
together (screws a, a) to hold the tube. Both parts are cooled by a 
stream of water flowing through the bored channels b and d (Figs. 1 
and 2). The lower parts of the terminals are screwed to the wooden 
bases c c, which have a large hole through which pass the brass tubes 
carrying water to the channels b b. Of these two wooden bases one 
is fixed to the wooden bridge e, whilst the other is free to slide, to 
take up the expansion of the tube on heating. The terminals are 
connected to copper ' bus bars, the fixed one directly and the movable 
one by means of a loop of very flexible bare cable. One end of the 
tube is closed by the silver plate f, which is silver-soldered to it. To a 
hole in the centre of the plate is soldered a silver capillary tube g. 
These fittings are prevented from becoming hot by the water chamber 
h. The other end of the silver capillary tube fits easily into the 
thick-walled glass tube +. This joint is them made quite gas-tight 
with a little Golaz wax The other end of the platinum tube is closed 
by the water-cooled stopper &, which is ground to fit the end of the 
tube. The end of this stopper, the part making the friction joint, 
and the tube passing down the centre of it are of silver. The ground 
joint at the end of the platinum tube is made tight by means of a little 
soft wax, which is run round after the stopper is in place ; no lubri- 
cant is used on the ground surfaces. The hard wax is not used here, 
because this joint must be opened to introduce the boat into the 
furnace. Into the silver tube passing through the stopper fits the 
glass Y-piece, through which the thermo-couple is sealed at the points 
land m. In each of the arms of the Y is a coil of the couple wire, so 
that in case of damage to the couple the end may be cut off and more 
wire drawn out without having to interfere with the seals / and m, 


* Abstract from the '' Proceedings " of the Royal Society. 


As some of the substances 
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and even without having to undo the glass-silver joint o which is 
made permanently tight with Golaz wax. The boat is placed in the 
middle of the tube and is protected from radiation to the cool ends 
by means of two discs of thin platinum at each side. The platinum 
tube is enclosed in an asbestos box which is filled with magnesia. 

The furnace stands on the cast-iron base which is supported by 
three feet. This base is bored with 10 holes, each of which is fitted 
with a rubber stopper through which passes the respective connec- 
tion to the furnace. Through two of the holes pass copper 'bus bars 
leading in the current, through two the water flows in and out for 
cooling the terminals, and through another two the water for cooling 
the end pieces. The water connections inside the furnace enclosure 
are made by means of thick-welled rubber or lead tubing so that they 
will not burst when the enclosure is evacuated. The rubber tube is, 
of course, used where it is necessary to avoid a short-circuit—e.g., 
the tube p. The glass tube ? is brought out through a hole fitted 
with a rubber stopper. This tube is sealed to a manometer cnd 
Tópler pump. The two ends of the thermo-couple dip into glass 
tubes fitted by rubber stoppers into holes in the bse. These glass 
tubes, one of which is shown in Fig. 1, contein mercury, and each has 
2 platinum wire sealed through the bottom. The bottoms of these 
two tubes, which project below the base and so are outside the fur- 
nace, dip into wider tubes containing mercury, into which dip the 
wires leading to the measuring instrument. These outer tubes may 
be surrounded by ice to keep the cold junction of the thermo- 
element at 0°C. The other hole through the base is fitted with a 
tube leading to two Bunsen filter pumps and a pressure gauge. By 
means of these two pumps the enclosure can be evacuated to the 
vapour-pressure of water (12 mm. to 14 mm.) in 15 to 20 minutes.. 
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Between the pumps and the furnace is interposed a calcium chloride: 
tube to keep the atmosphere within the enclosure dry. For this pur-. 
pose 2180 a dish of calcium chloride is always placed under the cover: 
before sealing it up. It is important to keep the atmosphere dry, or 
there will be a dissociation of water vapour on the outside surface of 
the platinum tube, and hydrogen will diffuse through the platinum 
into the furnace. The iron dome, which is fitted with a wide flange, 
is lifted on and off by means of two handles fitted to the top. The 
contact between the flange and the plate is smeared with tap grease 
(vaseline and burnt rubber) Soft wax is run into the channel q. 
All the holes in the base plate are made quite air-tight by running 
wax into the holes on top of the stoppers. This outside enclosure 
holds so well that when shut off from the pumps the pressure only 
rises 20 mm. to 40 mm. in 14 hours. The inside tube or furnace 
when pumped out with the Tópler pump and then shut off from the 
letter shows a pressure of less than 0-1 mm. after 14 hours. In 
another experiment the pressure only rose to 0-1 mm. in 2 hours at 
1,150°C. The furnace requires about 350 amperes at 3 volts to heat 
it to 1.400?C. when the enclosure is evacuated. 


Evolution of Heating Elements.— The ' Electrical Review 
and Western Electrician " announces the production on an 
experimental basis of a wire-type heating element insulated by 
a thin covering of aluminium oxide and encased in a steel tube 
of high flexibility. It is stated that the compactness of this 
material will become invaluable industrially in connection 


with its high melting point (about 900°C.). 
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NATIONAL PHYSICAL LABORATORY. 
(Concluded from p. 295.) 
II. ELECTROTECHNICS. 


The time of the staff during 1912 has been divided roughly in the ratio 
of 55 per cent. for routine testing and 45 per cent. for investigations, 
research and installation. During the vear various investigations, some 
of which have been in progress for several veais, have been brought to a 
point at which the results can be collated and published. This is the case 
with the experiments on visibility, investigations of ships! navigation 
lights, the dielectric strength of ebonite, the development of the clectro- 
static system for precision alternating-current measurements and other 
minor investiagtions. "The investigations in connection with standardisa- 
tion of high efficiency electric lamps in terms of the pentane unit of candle- 
power are complete, so far as the fixing of the values of the sub-standards 
are concerned. One or two additional lines of work, however, have sug- 
gested themselves in connection with these tests, and publication has 


been held over till next year so that the work as published may be as com- 
plete as possible. 


Photometry.—Unit of Liqht.—A set of 24 tungsten. sub-standards 
running at 1-5 watts per candle has now been established on a satisfactory 
basis. The values of candle-power which are now assigaed to these lam ps 
have been determined by a“ cascade " method by six different observers, 
the work having been in progress for about three vears. In the cascade 
method it has been found that mechanical errors and those due to the 
changes of observers from day to day have given rise to à probable error 
of 0-08 percent. Assuming that the six observers may be taken as repre- 
sentative of persons with normal sight, the probable error of the final 
result is 0-25 per cent. A set of measurements, in which the comparison 
was made of the Fleming standards with the 1-5 watts per candle tungsten 
standards in one step, gave agreement with the cascade method to within 
0-27 per cent., but the variations of individual observers from the mean 
were greater than with the cascade method. Reasons were given in the 
last Laboratory Report for undertaking another repreduction of the unit 
given by the pentane lamp by comparing against it a set of sub-standards 
whose radiation was of the same hue asits own. The last determination 
was completed in 1905, and although every effort has been made in the 
meantime to maintain the constaney of the unit by careful observation of 
the electriesub-standards, it wasof importance to know how nearly a com- 
pletely new determination would show agreement with the old unit— viz., 
that which is now in use in this country, France and America. ‘The vear 
has been an unfortunate one for obtaining extreme values cf humidity. 
A mild winter was followed by a cool summer, and there were very few 
days when the amount of humidity in the air (measured volumetrically) 
varied greatly from the normal. A large number of comparisons, how- 
ever, have been made with the pentane lamp burning in an atmosphere 
of about normal humidity, and although by reason of the absence of 
extreme values the correcting factor for humidity could not be accu- 
rately re-determined, the value of the unit has been reproduced to a 
high accuracy, The result is to show that the unit of candle-power 
determined in 1904-5 and held constant by means of electric sub-stan- 
dards is in agreement with the newly determined unit to within less than 
Q:l per cent. Such close agreement is better than was anticipated, and 
confirms the contention that with proper precautions a candle- power unit 
may be maintained constant bv means of electric sub-standards over long 
periods of time. Inter-comparisonsof candle- power unita have been made 
with the Bureauof Standards, Washington, and with the Reichsanstalt by 
tungsten filament sub-standards sent out from this Laboratory. Each 
set consisted of 12 lamps, whose specific consumption was at the rate of 
1-5 watts per M.H.C.P. The values returned by the Bureau of Standards 
showed agreement to within 0-2 per cent., the B.S. unit at this efficiency 
being larger than the N.P.L. unit. On the other hand, assuming the 
accepted value of the hefner unit—viz., hefner—0-9 pentane — the 
Reichsanstalt comparisons gave a value which was in agreement with the 
N.P.L. unit to 0:35 per cent., but was smaller than our unit by this amount 
The same lamps tested at a voltage at which the colour of their light was 
the same as a 4-watt per candle carbon lamp. showed a value which was 
9:2 per cent. low, so that the difference between the two laboratories due 
to the colour step amounted to less than 0-2 per cent. These ditferences 
are of the same order as the errors of experiment, so that the inter- 
comparisons may be said to show entire agreement between the three 
laboratories in the relation between the unit of candle-power having the 
colour of the flame standards and the unit of candle-power having the 
colour of a tungsten lamp consuming 1-5 watts per M.H.C.P. As the 
methods of comparison are different in Germany and America from those 
used in this country the agreement must be regarded as showing that the 
photometry of lights of different colour need not be liable to the errors 
which are commonly supposed to be associated with it. A similar com- 
parison with the Laboratoire Central, Paris, is in progress, but the values 
obtained are not yet to hand. The possession of a series of sub-standards 
graded in the hue of the light emitted has been found a valuable asset in 
the testing of the lamps in ditferent tv pes which are sent from time to time 
for examination, Jt enhances the accuracy and facilitates the testing of 
such sources as acetvlene lamps, gas mantles, flame ares and metallic 
filament lamps of all kinds. 

Visibility of Lights.—The work on the visibility of distant point sources 
of light was completed in the early part of the vear, so far, at least, as the 
immediate objects of the investigation were concerned. A description 
of the work and its main conclusions were published by Mr. Paterson and 
Mr. Duddiny in June in a Paper to the joint session of the Optical Con- 
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vention and the Physical Society. The main conclusions arrived at were 
indicated in last vear's report. 

Ships! Lights.—Vhe investigation on ships! navigation lights, as at 
present installed in the mercantile marine, was completed in the early 
part of the veger. The work was embodied in a full report on the subject 
to the Eoard of Trade, which will probably be published in the course of 
the present vear. 

Metallic Filament Lam ps.—la connection with the consideration by the 
Engineering Staz dards Committee of a specification for metallic filament 
lamps, a considerable number of life-tests were made during the summer 
with a view to obtaining data on the question of the life performance of 
present-day tungsien lamps. About 160 lamps of different ratings and 
makes were run at voltages which gave certain definite values of initial 
watts per candl*.. By this means it was assured that all the filaments 
were operating ai approximately the same temperature, and the data 
obtained give information on two points: (1) The rate of fall of candle- 
power during life corresponding to the value of watts per candle at which 
the test was run. (2) The tendency for burn outs " of filaments to take 
place before reaching the 1,000 hours, The latter, of course, depends 
considerably on the stoutness of the filaments, being greater for high than 
for low voltage lamps. "The investigation forms the subject of a complete 
report to the Engineering Standards Committee, whieh is to be pub- 
lished by them, together with about 80 diagrams, givirg full details of the 
tesis. The report also contains results of the tests for initial rating of 
about 800 lamps. obtained in batches of 25 from different sources. These 
measurements give data as to the degree of uniformity which exists in the 
individual lamps in consignments from different makers supplied to cus- 
tomers jn the usual manner, l 

International Photometric Commission.—The proposals for the recon- 
stitution of this commission, which were made at its last session, have now 
been carried astep further. and Mr. Paterson has been appointed secretary 
to a sub-committee to draft detinite proposals by which the Commission 
may become equally representative of all lighting interests. The sub- 
committee consists of members of the National Laboratories of Austria, 
France, Germany, Great Britain and the United States. 


Test Work.—The routine test work of the department has consisted 
largely in the standardisation of tungsten glow lamps to be used as photo- 
meiric sub-standards by lamp makers and others. Some interesting tests 
have been made on a portable search light and also on motor car head 
lights. In conjunction with these, measurements were made in the open 
to determine the minimum illumination required in order to perceive 
obstructions on the road under severe conditions on a clear dark night. 


T nstallation.— Vittle has been added to the equipment of the Photo- 
metry Department during the vear. Some additional sub-standards 
have been standardised with a view to increasing the number of indi- 
vidual lamps in some of the batches of standards. A complete set of. 
carbon lamps has been prepared to run at 4 watts percandle. This rating 
has to bear a good deal of use, and it was therefore thought desirable to 
duplicate it. 

Power Measurement.—Fu ‘ther attention has been given during the 
vear to improving the equipment used for alternating-current power 
measurement, The new electrostatic wattmeter installed the previous 
year gave a high accuracy, but the time of swing and damping left some- 
thing to be desired. These defects have now been remedied, with the 
result that work with the instrument is now considerably quickened. 
The original needle was made from a specially rolled sheet of an alu- 
minium alloy, the thickness being 0-06 mm. This was the thinnest foil 
which, with the dimension of needle used, would bear its own weight 
without appreciable deflection. The damping of the moving system 
was effected by the air-friction of the necdle moving between quadrants 
which were 2 mm. apart. The flatness of the needle, however, was a dis- 
advaitage from the point of view of damping, and & needle was made 
with a fluting round the edge. This greatly improved the damping, and 
did not affect the accuracy of the instrument. It also had the effect of 
rendering the needle much stiffer, so that thinner foil could be used and a 
shorter time of swing secured. The foil finally used had a thickness of 
0-015 mm. The production of a flat and symmetrical needle from foil of 
this thickness necessitated a good deal of experiment, but the satisfactory 
results fully justifv the time taken. The scale of the wattmeter, which is 
20 ft. long, has now to be calibrated and drawn in its final form, after 
which the instrument itself will leave little to be desired from the point of 
view of a laboratory standard. A full description of the methods and 
apparatus used for precision alternating current measurements has been 
embodied. in à Paper by Messrs. Paterson, Ravner and Kinnes, which 
has been accepted by the Institution of Electrical Engineers, and will be 
read early in 1913. The step-up transformer used for heavy current 
measurement in connection with electrostatic voltmeters has been under 
investigation during the year. The self capacity of the secondary 
windings of the transformer causes a change of ratio with frequency, 
which can be compensated for by applying a very small secondary load. 
This, however, causes the arrangement to have a temperature coefficient 
which must be neutralised by arranging a suitable value for the tempera- 
ture coefficient of the secondary load. As far as can be seen at present 
the method can be relied on to a somewhat higher accuracy than 1 part m 
1,000, but it could not be used with safety without special calibration 
where a much greater precision than this is required. The delivery of 
the new motor-alternator set of increased power was considerably delayed 
by strikes, and its installation is not vet complete. The machine has a 
heavy flywheel, and is being fitted with contact discs revolving in mer: 
cury pools, so that the current for the rotating field may be lead in with- 
out the use of rubbing contacts. This method has proved very suocessful 
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in another machine for preventing the small fluctuations of voltage which 
usually limit the accuracy of measurement where rotating machinery is 
employed. It is found that the cause of these fluctuations is mainly due 
to slip rings and not to the speed of rotation. Owing to the inertia of the 
rotating parts any fluctuations of speed which would otherwise occur tend 
to become smoothed out. When supplying the machine from a battery 
and using mercury contacts, constancy to about 2 parts in 10,000 has 
heen obtained over considerable periods, and for the few seconds required 
for taking readings the changes are usually less than 1 part in 10,000. 
Heating of Lamp Sockets.—An investigation has been made for the 
Engineering Standards Committee on the heating of screw-socket lamp- 
holders. Bayonet holders are not satisfactory when the watts trans- 
mitted exceed 250, and some other type of holder has to be employed for 
larger units. The heating of a lamp socket is almost entirely due to the 


heat dissipated by the lamp or radiator, and has little to do with the 
energy lost at the contacts. The latter is a negligible quantity unless the 
Screw sockets are not open to the objections 


holder becomes defective. 
of bayonet holders, and can satisfactorily transmit amounts of energy 


up to 1,000 watts. The ordinary and also the Goliath screw-sockets were 
tested under different conditions, the temperature reached being as high 
as 120°C. for certain sockets. As far as can be secn there is no special 
objection to these temperatures as far as the sockets themselves are con- 
cerned, but the effect of the heat on the insulation of incoming cables 
is likely to be serious. Tests were made on the temperature gradients 
along the cables entering the suckets, and the results indicated that some 
modification of design is desirable where large lighting units have to be 
dealt with. 
Micanite.—Investigations have been made on the compressibility of 
micanite in connection with its use in localities where the heat is sufficient 
to soften the varnish. The relationshio was examined between the com- 
pressibility and the amount of varnish, and experiments were made to 
ascertain the effect of additional heat treatment. The general conclu- 
sions of the investigation were, that in order to avoid an undue amount 
of compression, it is necessary to control the quantity of varnish in the 
material. Heat treatment above that required to produce good moulding 
plate will tend to reduce the tenacity of the varnish and render the 


material liable to flake. 
Ebonite.—The data obtained in the investigation of the electric stren gth 


of ebonite has now been collected and put in the form of a Paper, which 
has been accepted for publication by the Institution of Electrical Engi- 
neers. The general result is to show that ebonite of the best quality will 
withstand a voltage gradient of 125,000 volts per millimetre, and that 
physical tests of a comparatively simple nature are applicable to show 
whether material is of high grade quality. 

Insulation Materials. —1n February Mr. Rayner read a Paper before the 
Institution of Electrical Engineers on the subject of high voltage tests and 
energy losses in insluation materials, "This Paper embodied the resulta 
obtained in an investigation extending over about three years, undertaken 
on behalf of the Engineering Standards Committee. The most im portant 
pert of the Paper deals with the measurement of the energy lost in organic 
materials commonly used for the insulation of electrical machinery when 
subjected to high alternating voltages. For this purpose a special quad- 
rant electrometer was made, capable of working at several thousand volts, 
and was used as a wattmeter to measure the energy loss in such insu- 
lating materials. Such an instrument can measure a small fraction of a 
watt at 10,000 volts. The energy loss under alternating stress is far 
greater than would be expected from the ordinary measurements of 
resistance by continuous currents. These losses and consequent heating 
increase rapidly with the temperature, so that final failure of the material 
may be inevitable, depending on the voltage and cooling conditions. 
Failure may take place in a few seconds, minutes or hours, and the watt- 
meter shows whether the rate of heating is continually increasing o. 
whether a steady state has been reached. When a steady state is 
reached between the heat generated in the dielectric and that lost by 
cooling, the material will withstand the high voltage for a long time, even 
if à very small increase in voltage is sufficient to cause breakdown by 
the cumulative heating effect outstripping the rate of cooling. The watt- 
meter gives a continuous record of such experiments, and inevitabl: 
failure may be predicted an hour or more before it takes place. As 
serious damage to such insulating materials only takes place shortly 
before failure, the application of a dangerous voltage may be stopped 
before such damage occurs. Experiments were also made by super posing 
& continuous potential from a battery on the high voltage alternating 
potential, and measuring the continuous current passing as the alternating 
voltage in increased. The passage of the continuous current is often 
much facilitated by the alternating stress, the apparent resistance to 
continuous current diminishing very greatly as the temperature and 
alternating voltage increase. 

Test Work.—The volume of test work during the year has been con- 
siderable, a special feature of it being the large number of calibrations of 
three-phase meters for use in connection with stcam consum ption trials 
of newly installed power plant. The amount of routine work on ingu- 
lating materials has been maintained, and has included tests of the di- 
electric strength of a number of bituminous materials. The hith electric 
strength of bitumen renders the testing of it a matter of some difficulty. 

Installation.—The principal item under this head is the new motor 
alternator set to be used for testing purposes. The original set consisted 
of a motor and two alternators. The motor and one alternator is being 
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for the largest currents which are likely to be required at the lower 


frequencies. 
Direct Current and Resistance Measurements. —The time of this depart. 


ment has been largely occupied with test work. As usual, there has been 
an increase in the amount of the work over that for the previous year. 
One item of interest has been an investigation, in conjunction with the 
metallurgy depart ment, into the causes of the failure of the insulation of a 
telegraph cable. 

Meter Teats.—In connection with the testing of @ number of small 
electrolytic meters, à type of instrument which requires to be tested over 
a long period, the experiment was tried of using a small copper voltameter 
to integrate the current instead of the more usual methods of keeping the 
current steady, or of taking the mean of a large number of readings as the 
current value. The method is, of course, well known, but is little used in 
practice, and we would like to call attention to it as a means of testing 
small house service meters when it is necessary that such tests should be 
made in position, If the proper conditions as to the electrolyte are ob. 
served, the work involved in setting up and weighing the plates is very 
small. Determinations can be readily made to within an accuracy of 
+0-3 per cent., while the possibility of personal error in the determina- 
tion is at least not greater than with the methods more generally used. 


Tests of Current- Measuring Reatstances.—An intercomparison of the 
standards for the measurement of direct current of the order of 4,000 
amperes was mace with the Board of Trade electrical standards labora- 
torv. Alter some checks had been made aco the N.P.L., the large stan- 
dard shunt belonging io the division was lent to ihe Board of "rade in 
order that a direct comparison might be made with their standard Kelvin 
balance and standard cell. 

Primary Butteries, —l'he results of the investigations mentioned in 
last vear's report into the relation between the incidence of the discharge 
and the capacity of dry cells of different manufacture were given in a 
Paper read before the Faraday Society * early in the year. The tables 
below give the final results obtained :— 


Table I.— Relative Capacity of the Cells at Various Rates of Discharge. 
(The values are in watt-hours, except where otherwise stated.) : 


| Cells. 


| 


— 


| 


id EM E D. 


No. Conditions of test. | 


| 


l | 5mins. an houron 50 ohms ....... ' 100) 93 83 28 
| (5 mins. an houron 1 ohn, initial | 100 | 59 | 43 | 7 
2 After six months’ storage .......... . 100] 58 50 | 
After 12 months’ storage............ | 100 | 53 42 , 
. f 6 hours per day on 5 ohms— | | 
3 |o DRE | 100| 71 68 , 47 
: Mean V.B.f and V.E. curves....! 100 ! 50 50 35 
| (Continuous at 20 milliamperes— | | 
" Initial ampere-hours ............. |; 100, 43 36 | 30 
Initial watt-nours .................. 100 | 45 40 | 20 
, After 8 months'storage,watt-hours; 100 | 50 45 | 5 
' (Continuous on 10 ohms— | | 
| Initial, to 0-7 volt......... esses. | 100| 75 | 53 | 60 
5 Initial, to 0-5 volt .................. | 100; 76 55 60 
HE ; After 6 months’ storage — | 
| 'o 0:7 volt.................. DT ' 100| 59 | 44 | 28 
| (After 12 months’ storage ............ | 100 | 67 500 | 2 
6 +» Continuous on 100 ohms ............ 100 | 68 ol : 35 
' (Continuous on 500 ohms— | | 
7 To 1-3 volt........ Shae UE ; 100 | 107 | 82 : 10 
To end, #.e., 118 weeks ............ | 100 94 | 


Table II.—Relation between Incidence of Discharge and Capacity. 
(The capacity in each case is given in watt-hours.) 


| Cells. 
Test No, —— — E EEE 

|o aA | RB EU | D. 

l 43 40 3 | 1 

2 44 26 19 3 

3 126 63 63. 46 

4 105 47 42 31 

5 64 49 | 35 38 

6 107 73 55 38 

7 70 66 Y 


The relative capacity of the cells was so very different at the various 
rates of discharge that the only test which could be recommended as 
satisfactory was one that approximated nearly to working conditions. 
This conclusion has been fully confirmed by the subsequent report of the 
Committee on Dry Cell Tests of the American Electrochemical Societ v. t 


_ Supply Meters on Variable Loads.—A Paper was read before the Institu- 
tion of Electrical Engineers, giving the results of the investigation ir > 


ears eee 


* THE ELECTRICIAN, Vol. LXIX., p. 6. 
t V.B. denotes the voltage of the cell at the be 


ginning, and ,V.E. the 


transferred to Mr. Campbell for use in iron testing, and the second alter- 
This gives | voltage at the end, of the day's discharge. 


end is now coupled to a 25 kw. set by Messrs. Crompton. 
requencies of 20 to 120 cycles per second, and will supply power enough 


+ THE ELECTRICIAN, Vol. LXX., p. 264. 
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the behaviour of direct current watt-hour meters. The results obtamed 
in the Laboratory with all the meters, when on a rapidly fluctuating load, 
were in close agreement with those obtained on a steady load. These 
results were confirmed by observations taken over a period of three weeks, 
during which time the meters were connected in the traction circuit of the 
Sutton generating station. The observations under these conditions were 
carried on in all for a period of eight months. The later observations 
indicated that some of the meters were changing, the differences in the 
readings. after they had been corrected by the previously determined con- 
stants, amounting to as much as +3 per cent. from the mean of the six 
meters. They were, therefore, brought back to the Laboratory for 
examination, and it was found that while the chanyes in three of the 
instruments was not greater than 1 per cent., one had increased in rate 
by 2} per cent., another by 3 per ceat., and the sixth by a further 2 per 
cent., making for this last meter a total change of 6 per cent. during the 
period covered by the whole series of tests. A further question that arose 
during the investigation. relating to the permanent change due to 
momentary excessive loads, was fully investigated. Very large changes 
were found in several of the meters as a result of subjecting them to a 
current approximating to that to which they would be subject when a 
short-circuit occurred. These changes were found to be due mainly to 
demagnetisation of the brake magnets, or to magnetisation of parts of the 
meters. It was found that they could be obviated by the use of a shield 
of proper size and material. In the case of one tv pe of meter the shield 
supplied was removed and replaced by one built up in the Laboratory 
of sheets of stalloy iron, with the result that the chanye in rate due to 
& short-circuit current was only J per cent., as compared with from 2 to 
9 per cent, with the original shield. 


Electric Cables. —The work being carried on at the request of the Wiring 
Rules Committee of the Institution of Electrical Engineers to determine 
(a) the heating of flexible cords, and (5) the ageing with high temperatures 
of standard insulated conductors with paper and rubber insulation, has 
made good progress during the vear. Regarding (a), the heating due to 
the current flowing has been determined for a number of wires with 
different types of insulation and covering, extending over the whole 
range of flexible wires in general use. In addition, a number of tests 
were made in order to obtain an idea of the extent of the heating due to 


Joint sealed with 
paraffin wax 


Ebonite separating 
piece witb collar 


Five coils thus on 
each 


Fie. 1. 


radiation from a lamp suspended by the flexible wire, and by conduction 
from the lampholder. The temperature rise was measured by means of 
minute thermo-junctions let into the insulation at various points along 
the wire. The heating was found to vary largely with different types of 
shade and methods of fixing. The results of this work have been for- 
warded to the Wiring Rules Committee, and they have asked that the 
experiments shall be extended to radiators and generally to all forms of 
electrical heating apparatus. Regarding (b), the ageing of standard 
insulated conductors, preliminary investigations have been made with a 
length of rubber insulated cable and with the oil and paper used for 
paper insulated cable. The samples have been exposed in an oven to 
various temperatures, and the effect on their mechanical and electrical 
properties noted. For the purpose of this investigation a Schwarz 
rubber testing machine, and an electric oven, capable of being regulated 
A 
description of the rubber testing machine is given by Prof. Schwarz in 


to remain at any desired constant temperature, have been installed. 


the ‘‘ Proc.” of the LE.E., Vol. XXXIX., p. 31.* By its means 


gradually increasing stretching force can be applied to a rubber specimen 
cut to a standard size. After this force has been increased until the 
rubber has been brought to some definite degree of extension, it is gradu- 
ally reduced again to zero. The machine gives a graphic record of the 
behaviour of the rubber during the application of the force. The curve 
of retraction is generally different from the curve of extension, and a 
hysteresis loop is formed. The measurement of the areas of the loops so 
obtained, a succession of which can quickly be drawn, and other char- 
acteristics of the curves, give a valuable indication of the physical con- 


dition of the rubber. 


Ten Megohm Resistance Bor.—This box has now been completed. The 
resistance is built up out of 100 coils, each of a resistance of 100.000 


* THE ELECTRICIAN, Vol. LIX., p. 11. 


ohms. The coils are mounted in sets of five on brass rods, every two 
such sets, constituting one megohm, being brought out to separate ter. 
minals. The general arrangement of the coils and the terminal pillars is 
shown in Fig. l. It will be seen that the ebonite terminal pillars are con. 
tinued some distance below the ebonite base in order to increase the 
leakage path between the terminals. The joint between the ebonite 
pillar and the amberite washer placed above it was sealed with paraffin 
wax in order to prevent any acid products of the exposed ebonite creep- 
ing between the two surfaces. The upper portion of the terminal screws 
is tumed smooth to enable connection to be made at any point by means 
of an insulated split tube contact piece. The bobbins on which the coils 
are wound are of porcelain. Previous to winding, these were boiled in 
paraffin wax at a temperature of 150°C. The wire used is Constantan, 
No. 46, S.W.G., having a resistance of approximately 170 ohms per 
metre, From seven to eight thousand turns are wound on each bobbin, 
the direction of the winding being reversed about 10 times in order to 
reduce the self-inductance. The coils were then boiled in paraffin wax 
for two hours at a temperature of 140°C. After their resistance had been 
measured and roughly adjusted they were kept under observation for 
several months. During this period the change in resistance was gener- 
ally not more than 2 parts in 10.000. The coils were then finally ad- 
justed. copper ends were soldered on to the ends of the resistance wire, 
and, after again being bciled in wax, final determinations of the resis- 
tance were made. 

Kelvin. Double Bridge and Standard Aimmeter Shunts.—In order to 
facilitate the testing of ammeter shunts, which under the Engineering 
Standards Committee specification and the latest Admiralty require- 
ments are required to be made to a definite standard value, a Kelvin 
double bridge of a special design, together with a set of standards cover- 
ing the whole range of the shunts, has been constructed. A full descrip- 
tion of this apparatus was published in THE ELECTRICIAN. (Vol LXX, 
p. 963.) 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Friday, J une 20th. 

This morning members assembled at 10 a.m. to discuss the 
business on the agenda of the annual general meeting. The 
selection of a place of meeting for next year (Birmingham being 
chosen) and the election of the president, officers and council 
were first proceeded with, after which various matters in con- 
nection with the annual report were discussed. The range 
covered in this discussion was wide, for, as in the case of the 
motion for adjournment in the House of Commons, most 
subjects can be brought up. The most important of these 
on this occasion included the formation of an information 
bureau (this was discarded on account of expense), the elec- 
tion of Mr. Shawfield as an honorary member. the demand for 
ereater publicity (a difficulty in the path of which is the Local 
Government Board's objection to municipalities contributing 
to such an object), requests for a further discussion (tn camera) 
on “ Heating and Cooking," for another exhibition, and for à 
propaganda in favour of the material interest of members. 
On the motion of Mr. Ayton (Ipswich) a wide-reaching resolu- 
tion was passed in favour of the formation of a committee 
representing all interests to develop the use of the electric 
vehicle. Subsequently the Press were required to withdraw 
while the I.M.E.A. Bill and the conditions of tender were 
discussed. | 

We give below the names of those who will hold office for 
1913. In determining these those present enjoyed all the 
delights of a contested election, many more candidates being 
nominated than there were vacancies, while several of those <0 
nominated refused to stand :— 

President: R. A. Chattock (Birmingham). 

Senior Vice-President : H. Richardson (Dundee). , 

Junior Vice-President: A. C. Cramb (Croydon). 

Hon. Solicitor : G. Pearson (Bristol). 

Hon. Treasurer : J. L. Edgcome (Kingston-on-Thames). 

Hon. Secretary : H. Faraday Proctor (Bristol). 

Members of Council — Engineers : F. Ayton (Ipswich), 8. E. Fedden 
(Sheffield), C. Furness (Blackpool), S. L. Pearce (Manchester), T. Roles 
(Bradford), A. H. Seabrook (St. Marylebone), S. J. Watson (Bury) and 
W. Wyld (Hampstead). Councillors: W. Bruce (Sunderland). A. 
Ellaway (Birmingham), R. Gibson (Wolverhampton), A. Sinclair (Swan 
sea), J. P. Smith (Barrow-in- Furness) and J. Willock (Glasgow). 
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ANNUAL REPORT OF THE COUNCIL. 


municipal employ, there is an increase of six on last year's total. 


The membership of the Association now stands at 386. After allow- 
oa mg for deaths. resignations, removals and lapses due to mem bers leav ing 
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Information Bureau.— The Council have given further consideration to 
the proposal that & statistical bureau should be established bv the Asso- 
ciation, and are of opinion that the Association would not be justified at 
present in incurring this expense which would be entailed in carrving out 
the suggestions of those members who have interested themselves in the 
proposal. The Council is frequently called upon by members for advice 
on points arising in their business, and during the past vear thev have 
been able to express their views on various matters such as liability for 
accidental damage, the action of gas companies. in seeking powers to 
supply electricity, and on various other subjects brought to their notice. 

Finance.—The revenue account shows that the sundry expenses were 
heavier than last year, but the difference is practically accounted for by a 
donation to the building fund of the Institution of Electrica] Engineers 
and an honorarium to the hon. secretary’s clerical staff. The other out- 
goings are normal, and there is & surplus for the year of £58 as against 
£20 last year. There is a slight falling-off in the income from subscrip- 
tions due to fluctuations in the membership, but there is a very consider- 
able increase in the income from '' proceedings," and the Convention 
shows a profit. The liabilities have decreased, and there is a total surplus 
of assets of £721. "The outstanding subscriptions are only £25, part of 
which has since been received, "The invested funds have been increased 
by £100 and now stand at £600 at cost, and there is a cash balance of £116. 

Testing of Materials.—In the last annual report attention was drawn to 
the apparent lack of reasonable facilities for the testing and certification 
of materials used in the electrical industry, and to the steps taken by the 
Council to approach the National Physical Laboratory and the I.E.E. 
with a view to their co-operation, After further consideration the Council 
felt that the matter was one which could be dealt with more effectively 
by the I.E.E., if they would consent to do so, and it was accordingly 
left to them to continue their investigations. 

Electric Supply Publicity Committee.—The Council were approached 
by the Committee with & view to getting some of the larger municipali- 
ties financially to support a scheme for an extension of the Committee’s 
proposals on a large scale. The difficulty was and is that many local 
authorities are at present debarred from spending money on publicity and 
other similar objects, and until the I.M. E.A. Bill is passed, the electrical 
industry will continue to be hampered and to be unable to compete with 
other industries in regard to developing its resources. 

Rating of Metal-Filament Lamps.—Your Council has, through their 
representatives on the Lamp Standards Committee, been kept in close 
touch with developments, and some time ago expressed the view that 
metal-filament lamps should be marked with both candle-power and 
wattage. Eventually, however, it became clear that there was a growing 
disposition on the part of makers and central-station engineers in favour 
of rating in watts in place of candle-power, and after further inquiry 
your Council had reason to modify their previous view and to express 
themselves in favour of rating in watts. 

Electric Lighting Bill.—The bill promoted by the Association was down 
for second reading in the House of (Commons on June 10, 1912, but was 
not reached. Endeavours were made immediately after the last Conven- 
tion to get the municipalities who are members of the Association to 
influence their Parliamentary representatives to ballot for a place for the 
bill, and the Association as à body communicated with every mem ber of 
the House of Commons to the same effect. So far as the Council are con- 
cerned everything that could be donc to expedite matters has been done, 
but the municipalities interested, who, through their representatives, 
urge the Council at every annual meeting to press on with the matter, 
have, with very few exceptions indeed, failed to secure effective services 
in response to the Council's request for their active co-operation. The 
chances of the ballot were thereby so restricted as to render any progress 
extremely problematical, and those members of Parliament who had 
agreed to ballot, and who, in one case at least, attended at great personal 
inconvenience, drew such places as entirely extinguished any chance of 
the bill being reached this Session. In the meantime much spade work 
has been, and is being, done by the Council, both in conjunction with the 
Industria] Committee of the Institution of Electrica] Engineers, and in 
consultation with other interested bodies in regard to amending the bill 
where necessary without abrogating the principle agreed upon at the 
last annual general meeting. Although no progress has been made in 
Parliament this session, a very great deal has been accomplished in 
reconciling the interests of all who will be affected by the measure, and, 
this being so, there is every reason to hope that in the next session of 


Parliament it will be made evident that the one object of tho bill is to 


Increase the output and diminish the cost of electricity, and to promote 
the general welfare of the electrical industry for the benefit of the com- 
munity generally, in which efforts every section of the electrical industry 
18 concemed. 

Conditions of Contract.—The Council have under consideration the 
standardisation of conditions of contract with a view to agreeing upon a 
document which will be acceptable as a basis for such conditions between 
the purchaser and the contractor. A joint meeting of representatives of 
the British Electrical and Allied Manufactures’ Association and your 
Association has been held, and the negotiations are still proceeding. In 
the meantime the Council has found it necessary to notify the members 
that the proposed conditions have not yet been agreed so far as your 
Association is concerned. Among other matters which have been the 
subject of negotiation between the two bodies are meter loans and the 
publication of tenders. The question of the organising of exhibitions 
and demonstrations has also received preliminary consideration by the 
Associations jointly. 

Joint Conventions, —At the wish of the Institution of Electrical Engi- 
necrs the fecling of the Council of this Association regarding closer re- 
lationship between the two bodies and the holding of annual joint con- 
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for a period of 12 months, 
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ferences in place of the I.M.E.A. annual conventions was ascertained, 
The result of a communication to members of the Council was that the 
majority were averse to the propsal in principle, though severa] saw no' 
objection to an occasional joint conference. The opinion was ex 

that the interests of the two bodies were entirely different and distinctly 
opposed in some instances. After due consideration it was agreed that 
while there was a general feeling in favour of co-operation under special 
circumstances, the Council did not consider it to be feasible to hold joint: 
conventions, 

Constitution of the Council.—The Council have given very careful con- 
sideration to the wishes of the members as expressed at tho last annual 
general meeting, and after long and careful inquiry and consideration the 
consensus of opinion was to theeffect that some alteration of the constitu- 
tion of the Council was advisable, that the representation of the Associa- 
tion upon the Council should not be upon a proportionate basis; that & 
change was desirable in the present method of election of the Council; and 
that the Institution of Electrical Engineers’ method of nomination and elec- 
tion should be adopted subject to certain modifications. In arriving at these 
conclusions the Council carefully considered the feeling of the members of 
the Association generallv as indicated bv the discussion which too place 
at the last annual general meeting, and thev are unanimously of the 
opinion that the wishes of all parties will be adequately met if a scheme 
could be evolved whereby provision should be made for a continuous 
influx of fresh blood into the Council, whilst at the same time securing 
thereon a preponderance of members who will be possessed of that ex- 
perience which can only be gained by continuity of service. At the same 
time the Council are strongly of the opinion that the existing constitu- 
tion of the Council has given on the whole very satisfactory results, and 


should, therefore, be tampered with as little as possible, and that the 


desired results can be effected more satisfactorily by a slight alteration 
in the rules governing the method of election rather than by any drastic 
alteration in the rules determining the actual constitution of the Council 
as a body. The Council consider that a principle should be established 
that retiring members of the Council shall not be eligible for re-election 

The effect of this will be that a much larger 
percentage of new members will be added to the executive council 
annually. In order to prevent too drastic a change in the personnel of 
the Council at any one election, the Council consider it desirable that æn' 
alteration should be made in the number of vacancies occurring annually, 
and to extend the period for which a member is elected to serve to three 
years instead of two vears as at present. Thev accordingly recommend 
that the num ber of ordinary members of the Council be increased from 14 
to 15 by the addition of onc engineer member, and that one-third of the 
ordinary members of the Council, that is, three engineer members and 
two municipal representatives, shall retire annually. They also recom- 
mend that the retiring past-president shall not be eligible for re-election 
as an ordinary member of the Council until after the expiration of one 
year. The Council consider that the method suggested of nomination 
and election will, with certain modifications, be suitable for adoption by 
the Association. They accordingly recommend that the method of 
election of the members of your executive council be revised in acoor- 
dance with the foregoing suggestions, and submit to the members their re- 
commendations for the necessary alterations to the articles of association. 


THE NEW BUILDINGS OF THE NATIONAL PHYSICAL 
LABORATORY. 


As readers of THE ELECTRICIAN will remember, the National Phy- 
sical Laboratory was established in 1899 for standardising and 
verifying instruments ; for testing materials and for determining 
constants; in a word, it was intended to be a laboratory where 
physical and engineering researches of the highest importance could 
be carried out. The good work this laboratory has done, not only on 
the research side, but &lso in encouraging a high standard of work- 
manship in instruments of all kinds, is naturally familiar to readers 
of THE ELECTRICIAN. Indeed, electrical work has received its ample 
share of attention in these laboratories. 

Since the Laboratory was opened in 1901 the great need for such 
an institution and the importance of its operations have been amply 
demonstrated; and as a result numerous extensions have been 
necessary from time to time. The buildings at present in use in- 
clude Bushy House, where limited space has been found for 
administration offices, and accommodation has beem provided 
for divisions dealing with electrical units and standards, general 
electrical measurements, thermometry, optics and tide-prediction. 
The engineering building contains apparatus for general engineering 
research ; while in this building also aeronautical investigation is 
carried on, and road materials are examined. An electrotechnics 
building is equipped with apparatus for all researches connected with 
electricity apart from those mentioned above; while photometric 
work, especially the standardisation of sources of light, is also dealt 
with here. The metrology building provides the necessary accom- 
modation for measurements of length, end gauges, cylindrical gauges, 
screw gauges, tapes and wires for suryey work as well as the standardi- 
sation of weights, and the testing of measures’ of area and volume 
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and glass vessels. The observatory department, which has up to now 
been accommodated at Kew, deals with the testing of thermometers, 
optical instruments, watches, chronometera, &c. 

The new buildings, which were opened by the Right Hon. A. J. 
Balfour yesterday, form the completion of a scheme for new laboratory 
and office accommodation planned in 1909. The whole scheme 
involved the provision. at a cost of about £30.00), or, with equip- 
ment. upwards of £35,000, of a building for metallurgy ; laboratories 
for optics to receive the work to ba transferred from Kew; and a 
central block for administration purposes, including correspondence 
and accounts offices, and a section where the receipt and despatch 
of instruments sent for test will be dealt with. The funds for the 
metallurgy laboratory were provided by Sir Julius Wernher in 1910, 
and this laboratory has been in use for some time. The building for 
optics and administration has just been completed, and it is this 
which constituted the special occasion for the opening ceremony held 
yesterday. The laboratory was fortunate in securing the assistance, 
as architect, of Mr. W. D. Caro. 

The inaugural meeting was held not in the new building itself. but 
in a large hall recently erected to house a 7 ft. air channel for experi- 
ments in aeronautics. From this the visitors were conducted to the 
main entrance to the central portion of the new building. This 
central portion comprises, in addition to the Director's room and the 
secretarial and accounts offices, the ' White " library, a lecture 
room and reception rooms. The library has been fitted up as a gift 
from the Drapers' Company in memory of the late Sir William White, 
to whose enthusiastic assistance in many directions the Laboratory 
has in the past been much indebted. 

The north wing provides accommodation for packing and store 
rooms, with a mechanics’ workshop. where instruments receive the 
Laboratory mark. The south wing is occupied by the optics 
laboratories. 

The optics wing was planned to provide the accommodation 
necessary to enable the transfer to Teddington of all the instrument 
testing formerly carried out at Kew Observatory. This transfer 
has already been completed ; in future the testing of instruments 
of all kinds will be conducted at Teddington. while “ Kew " becomes 
the Central Observatory of the Meteorological Office. In the optics 

section, therefore. rooms are provided for the testing of telescopes. 

binoculars, sextants, theodolites and other instruments, which for 
many years past has constituted part of the regular work of the Kew 
Observatory. In addition space is reserved for other branches of 
optical work. some of which it has not been possible previously to 
deal with owing to lack of room and of equipment. Thus provision 
is being made for the examination of optical glass and for the testing 
of microscopes ; an observatory is placed on the roof. where it will 
be possible to carry out tests of large telescope objectives ; and 
rooms of sufficient size are available for the testing of the largest 
process lenses as used in tne photographic reproduction of maps and 
plans. Special arrangements have been made for tests of photo- 
graphic lenses and shutters, and for many other optical tests. 

Equipment for many of these purposes has still to be provided. and 
the funds furnished by the Government. and by the generous donors 
who have made contributions in response to the appeal of the 
“ Funds Committee," of which Sir William White was chairman, 
have been largely expended in the provision of the buildings. The 
gum 80 far available for the equipment of the whole of this new block 
of buildings amounts to about £4.000. The conditions under which 
the Government contribution was made leave the Laboratory 
dependent on other sources for the further help needed. and the Funds 
Committee express the hope that adequate provision may be forth- 


coming for the national work which the Laboratory is called upon to 
undertake. 


BOOES RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, post free 
(unless otherwise stated), on rec*ipt of published price, adding 34. for books published 
under 2s. and 5 per cent. for books published net. Add 10 per cent. for abroad or for 
foreign books.] 

“ Proceedings " of the Royal Society of Edinburgh. Vol. XXXIII, 
Part IL, Session 1912-13. 5s. 7d. 


“The Modern Bioscope Operator." 3rd edition. (London: Ganes, 
. Ltd.) 3s. 6d. 


“ Science Abstracts." Vol. XVI., Part 5, May 30, 1913. Section A— 
Physics. Section B—Electrical Engineering. Each part ls. 6d. 

* Wireless Telegraphy." By Prof. C. L. Fortescue, M.A. (Cam- 
bridge: University Press.) ls. net. 

“Chronique Illustré du Concours International de Télégraphie 
Pratique, Turin, 1911.” By Ferdinando Geronimi. (Turin: Ministero 
delle Poste e dei Telegrafi : Commissione Exposizione). 

“ Transactions " of the American Electrochemical Society. General 
Index. Vol. 1-XX. (South Bethlehem: Published by the Society.) 


LONDON PASSENGER TRAFFIC IN 1912-13. 
BY A. J. LAWSON, M.INST.C.E. 


THE L.C.C. TRAMWAYsS. 


It appears from the agendas of the London County Council 
meetings which have been held within the past 12 months that 


the total number of passengers carried by the Council’s tram- 


ways in the year which ended on March 31st last was 512,952,005 


and the traffic receipts £2,180,735. These figures represent a 


reduction of no less than 20,488,230 m numbers and £111,524 


in receipts, with an average fare of 1-020d., as against 1-031d. 
in the preceding year. 


50,457,819 in 1911 to 53,943,104 in 191?, greatly increasing 


The care mileage was increased from 


the working costs while diminishing the revenue per car-mile. 

This reduction in average fare is in part due to the reduced 
prices caused by the system of return tickets, introduced to 
meet the omnibus competition, and in part to the increased 
number of people carried at workmen's fares, the rapid rise in 
whose numbers is shown hereunder :— 


Total. From Tooting only. 
1902 Ds ue S scuest eva teet ES Em. . aie 561,626 
1903-4. Sead ois teeters tienen aes a — 
I004-5- A E ossis etu ees . 9,888,280 ...... — 
1005 -B- 1aeiccssst 13,011,473  ...... — 
POGET oarn a eremita lese 19,528,799  ...... — 
LOOT 28 odas obediant Ris bas 27,971,412... — 
E0080 E 32.083,034  ...... — 
1909 5 IU. ie euer codes 36,354,326  ...... 4,015,135 
1910 — T5 e estote erede e ep 42,830,597  ...... — 
IS EE LA iouis n ees oss 45,978,203  ...... — 


(For the latter vear the London Traffic Branch of the Board of Trade 
gives the number as 61,806,125, but an increase of 19 millions in one vear 
&ppears improbable.) 


The number of people carried by the tramways would also 
liave been greater but for the breakdowns of plant at the Green- 
wich power house in the latter month of the financial year 
which necessitated the withdrawal of 120 cars from the tram- 
lines south of the Thames and the dislocation of the whole 
system. The lack of spare plant, and the incompleteness of 
the lines throughout the County Council area are two of the 
main causes of last year's setback. Without such a'ds an 
increase of 116,000,000 in omnibus passengers would have been 
impossible. 

As it is, the tramways of Greater London, instead of having 
a natural increase, have lost 26,000,000 passengers in the year, 
the local railways about 8,000,000 in actual numbers instead of 
obtaining a normal increase, and, in addition, the omnibus 
companies have secured 80,000,000 more passengers in the 
Central London districts where no tramway competition 18 
permitted. 

The total number of omnibus passengers for the past year 
was in round figures 517,000,000 or about 4,000,000 more than 
the total number of County Council tramway passengers, but 
still 275,000,000 short of the total number of all passengers on 
tramways in Greater London, though the number of omnibuses 
and tramcars in use throughout the year averaged 2,7) of 
each. 

The total number of passengers carried by the various trans 
port systems in London in the past year are set out below, in 
parallel columns with those of the previous year Tor comparison : 


Passengers carried. 
TRAMWAYS. 


1911-12. 1912-13. 

London County Council 533,440,235  ...... 512,952,005 
Metropolitan Electric  ...... 89,008,677  ...... 91,508,693 
London United Electric 62,547,128  ...... 61,139,285 
South Metropolitan ............ 7,478,508  ...... 7,385,589 
Croydon Corporation ......... 20,849,230  ...... 20,504,143 


Locat Loxpon RAILWAYS ....... 436,488,785 ...... 428,812,310 
LoNDON GENERAL OMNIBUS (‘o.. (not given) ...... 487,221,629 


The number of omnibus passengers in 1911 as given by the 
Traffic Branch of the Board of Trade was 400,628,487, carried 
by the London General Omnibus Co. and five other compantes. 

The figures for the tramways in East and South-East London, 
outside the County of London, for last year are not yet available, 
but the total may be taken as 100,000,000 or slightly over. 
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COMPARISON OF FARES. 
The average fares on railways, omnibuses and tramways for 


the past year were as under :— 
Average fare. 


District Railway- 1. ees igccg ites Ce nte Rx RR PRAE E Sk ; 
London Electric Railways ................. eene ]-698d. 
City & South London Railway ...................... esses. 1-570d. 
Metropolitan «seio pereo Pra ee Ee a e RU HS ao a ions 1-498d. 
Central London, [i1 eeeceiuvecee esto ke nter exe eno AAN 1-371d. 
North London Railway  .................. eene 1-3184. 
London General Omnibus Co. .................. eese 1-322d. 
London United Tramways ................... eren 1-261d. 
Metropolitan Electric Tramways — ..................eeeusse 1-208d. 
London County Council Tramways  .....................- 1-020d. 


It may also be mentioned that on the County Council tram- 
ways 27 per cent. of the passengers are carried at the very low 
fare of 4d., 46 per cent. at ld., and 10 per cent. each at 13d. and 
2d. respectively ; only 7 per cent. of the total number being 


carried at higher fares. 
METROPOLITAN ELECTRIC TRAMWAYS. 


The Metropolitan Electric Tramways were able to maintain 
the passenger revenue at exactly the same figure as in the 
previous year, viz., £460,544—one of the most remarkable 
coincidences in traffics which has ever occurred in the history 
of transport—by running their cars 1,049,757 more miles than 
in 1911, and thereby securing 1,600,016 additional passengers 
—another strange coincidence in figures—but at the lower fare 
of 1-208d., as against 1-230d., or 0-022d. per person less than in 
the previous year, the number of passengers per car-mile being 
1:969, compared with 8:618, and the receipts from traffic 
9-626d., as against 10-594d. per car-mile in 1912. Though the 
cost of running was reduced from 6-452d. to 6-380d. per car- 
mile, the additional working expenses are higher for the year 
by £24,348. 10s. 11d. ; but the receipts from other tramway 
sources are higher by £12,858. 

In the case of the London United Tramways the passengers 
carried were fewer by 1,407,843, and the average fare was 
lower at 1-261d. per passenger compared with 1-290d. in the 


previous year. 
MoroR OMNIBUSES. 
Towards the end of 1912 a statement was issued as to the 
working expenses of the Tilling-Stevens petrol-electric omni- 
buses for nine months from January 4 to September 25, 1912, 
which were set out as under :— 


Per mile. 
Running: 1... reet eek nane npn tk nn Eran hi ana etr ide 0-868d. 
Maintenance - 22 essszasye sbogéevtksekovessasus es en eves 0-240d. 
TV TOS: Soo m oesocieseexs nce ee Rea sae BM ERR UTI OR eas ones 1-098d 
DEFVePS- ose E E E T T 1-251d 
Petrol. eeren yd ne AKEE EAEE EEEa a 1-067d 
Lubricating óil /..........4. eere ene nennen nnn nnn 0-078d 
$217 T 0-018d. 
OTR esee ends eia eati QC estu o hee P E 0-021d. 
DIQhting MMC Er 0-069d 
Depreciation, rent, rates and taxes .................. 0-849d 
Trade vehicles. eere een exe yero Ven v e uaa USA 0-151d 
Conductors Me x———-——— 0-847d 
Body upkeep esc esee ep eno kso seas e Me era ots 0-235d. 
Traffic expenses o. iecore osa dvo Ree 9X KE haces 0-270d. 
nl Ae 0-001d 

7-063d. 


There was something so very convincing in that last thous- 
andth of a penny for clothing that shareholders in Tillings must 
be rather disappointed with the result of the completed year's 
working as shown in the balance-sheet recently issued ; the 
rise in price of petrol and in some other things must be to blame, 
and not the tailors’ strike. But, it will be observed, manage- 
ment charges were omitted. 

Taking therefore a less complicated system in which the 
motive power is also derived from petrol, and is conveved by 
means of gearing to the driving axle (and not first converted 
Into electricity by means of a dynamo, whence it is transmitted 
by wires to an electric motor actuating the driving wheels) and 
applying the cost of petrol actually being paid by a well-known 
motor omnibus company in May, 1913, and averaging the other 


items of cost over a considerable period, the results given below 


have been obtained in actual practice :— 
Per 'bus-mile 


Fettol. eie e ek E ortus d ti eoe ]-48d. 
geo MNT ]-30d. 
Dubreslt$ «26g ur A TS C Hb RON S eoe R Id 0- 10d 
lug qe 1-30d 
Ond UC LOB. oe sebo o te ockietas i buen E mtn 0-65d. 
GC TOUTING eios ea OU redii one dui uL SN ER A wen CM AR 0-34d. 
Sundry running expenses scssereserserssesreeeseresrnesrersisse 0-36d 
Rolling stock. repairs uscseeseseo»esceve cae »odst sue lue o o usns 0-70d 
cuir t 0-25d 
Management and salaries of operating staff............... 0- 75d 
Administration and general expenses. ........... 4. seeeeee 0-90d 

8-03d 


In the * Financial Times” of the 5th inst. a ` Holder of 
all Classes of Electric Railway Stocks” gives present 
working costs as 7-424d. per 'bus-mile, but generously allows 
8d. as a maximum figure—which confirms the figures above 
given. 
Depreciation, interest on capital or sinking-fund charges are 
not given, but it is not difficult to obtain these figures and to 
allocate them per car-mile if we take the present price of a 
motor 'bus to be actually £750 without spares, or, adding £50 
for spare tyres and tools and allow £200 per "bus additional as 
the cost of raising capital, purchase of land and cost of build- 
ings for garages and repair shops and offices, the total capital 
expenditure in that case will be £1,000 per vehicle. Interest 
at 5 per cent. on this amount will come to £50 per annum, 
sinking-fund charges at 21 per cent. to £25, depreciation at 
the rate of 15 per cent. per annum on the writing-down value 
from year to year spread over 10 years will average £60 per 
annum, and rates and taxes will probably reach £37. 10s. As 
each omnibus runs over 100 miles per day on the average, we 
may take the miles run by each 'bus per annum as being in 
round figures 36,000, upon which the above items would be 


distributed as follows :— 
Per 'bus-mile. 


Interest AbD per centu eod eo s uesesn ont eov eyed eae ns 0-33d. 
Sinking fund at 21 percent. —........... cese 0-174. 
Depreciation zt 15 per cent. (averaged) ..................... 0-40d. 
Rates and TANCE adi stus stone veia orae beu o Ecco auos 0-254. 

juice 1-15d. 
To be added to the running costs of ...................... ss. 8-03d. 
Making the inclusive cost ..,... eese 9:184. 


which has to be earned to pay a modest 5 per cent. upon capital 
invested in a business which is subjected, where tramways are 
allowed to be constructed, to the competition of the much 
more comfortable and less hazardous system of locomotion. 
To meet this competition the omnibus companies have intro- 
duced 4d. fares which are only sufficient to pay the bare work- 
ing expenses with a half-loaded omnibus, leaving out of the 
question many parts of the routes upon which not even a 
quarter of the carrying capacity of the bus is taken up, which 
number is about the average load per mile on non-competitive 
routes where the full fare of 1d. is charged. 

Motor omnibuses provide seating accommodation for 34 
people ; a full-sized, double-decked tramcar for 78 persons. 


On many omnibus routes the cost of petrol per mile run 
reaches and occasionally exceeds 24d., but the figures given in 
the second table above may be taken as the general average. 
On country roads the total cost per omnibus mile is 1d. higher 
than on the well-paved London streets, and in such cases the 
inclusive costs of 10-25d. per mile run is actually higher than 
the inclusive costs of the London County Council's tramcars 
at l0-11d. per car-mile, with more than double the carrying 
capacity of the omnibuses. 

The weekly takings of motor omnibuses have recently been 
as high as £28 per vehicle or over, but are gradually falling, 
and at the present time are about £27. 10s. on some of the best 
non-competitive routes. The difference is small, but is indi- 
cative of the business being overdone as usually happens in such 
cases. As Mark Twain would have said: ** Only the death-rate 
is rising and the cost of petrol.” 
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THE HETERODYNE RECEIVING SYSTEM. 


At a meeting of the Institute of Redio Engineers held in New York 
on June 4th, Mr. John L. Hogzn. jr.. of the National Electric Signalling 
Co., presented a Paper describing the principle and apparatus 
involved in the heterodyne receiver. Much interest has been shown 
in this invention of Prof. R. A. Fessenden' s, especially since the 
recent test between Arlington, Va., and the U.S.S. “Saem,” in which 
it was used for a!l long-distance communicet on. 

Since the “ beats ` principle. upon which the heterodyne operates, 
is not generally under:tcod, Mr. Hogan opencd his Paper by & 
discussion of the c'a ;s.fication of radio receivers and of the addition 
of simultaneous wave motions. Radio receivers are of two broad 
classes: (1) The relay or "trigger " type. in which the received 
energy releases an emount of local potentie! energy, which in turn 
operates an indicator to produce a signal, and (2) the “ converter ” 
type, which acts merely as a transformer link'ng the antenna and the 
indicator, and in which the signal is produced by energy actually 
received by radiation from the transmitting station. Receivers 
of the first class (such as filings coherers) are limited by their delicacy 
‘and inefficiency, while those of the second, such as the gas, liquid 
or solid rectifiers, cannot utilise, in producing a signal, any more 
energy than that actually received. This has led to attempts to use 
iicrophonic or other telephone relays to amplify received signals, but 
in general these have been unsuccessful. A selective receiver which 
will amplify persistent waves. but will not increase effects due to 
highly damped discharges (such as those of atmospheric interference), 
is needed in the art of radio transmission. The only receiver of this 
type (Mr. Hogan remarked) is the heterodyne, whose action is to 
give an indication by the conjoint operation of two high-frequency 
alternating currents, one received from the transmitter and the other 
usually generated at the receiving station. 

Mr. Hogan illustrated by lantern slides the grephical addition 
of waves of various types, treating mathematically the several cases. 
The production of acoustie beats by organ pipes and singing flames 
was shown, and the distinction between polarised and non-polarised 
indicators demonstrated by generation of inaudible air-waye beats 
with Galton's whistles. 

Five types of heterodyne receiver were described. In the first. two 
streams of waves having slightly different frequencies were received 
on two separate antenne. Currents set up by them passed through 
the coils of à non-polarised magnetic telephone and reacted on its 
diaphragm to produce audible signals. In the second form, a single 
antenna was used, one of the two interacting currents being generated 
by an alternator, arc or other oscillator at the receiver. The third 
form shown had its sensitiveness increased by use of a dynamometer 
telephone, and the fourth type was made still more effective by the 
use of a static telephone receiver. 

` With this last arrangement of heterodyne apparatus signals had 
been received over 3,000 miles, in spite of the notoriously low 
sensitivenesa of the static telephone. The great increase in effective 
sensitiveness could be explained by a theory of operation which had 
been proposed and which indicated that the static telephone used 
upon the heterodyne principle would respond to a given strength of 
sustained wave severe! hundred times zs loud es if used simply. 

The fifth type shown zdds to the sensitive rectifier.snd telephone 
combination of modern receivers the amolifying power of heterodyne 
excitation. Receiving either from sustained weve or spark trans- 
mitters, it is possible to read signals so weak thet they cannot be 
heard with the ordinary receiving apparetus. 
intensity of hetercdyne response is from 5 to 15 times as great in 
audibility as that of the best rectifier receivers operating normally, 
while on sustained waves the effective amplification is still greater. 
'This increase of sensitiveness to continuous waves accounts for the 
Jong distances transmitted by the arc temporarily installed et 
Arlington, and used for special tests during the cruise of the “ Salem " 
to Gibraltar. During these trials all long-distance signals, whether 
from arc or spark sender, were received on the heterodyne, the ticker 
receiver having been abandoned by the U.S. Navy engineers after 
the first few days of the test. 

Data secured on the trials betwcen Arlington and the “ Salem ” 
permitted modification of the constents in the Austin-Cohen trans- 
mission expression*, so as to compensate for the increased sensitive- 
ness of the heterodyne. Extending such data, it is found that two 
stations of the Arlington tvpe could exchange messages regularly 
by day and night over a distance of 4,500 km. (2,800 miles), or could 
transmit between them daylight signals of 25 times cudibility 
(readable through light static) even if 5,500 km. (3.400 miles) apart. 


On spark signals the | 


transmitting power if any receiver other than the heterodyne were 
used. 

A form of heterodyne stil more effective than any of those 
described has been put into use end shows great promise ; but even 
if no step had been made beyond the type used on the Arlington- 
* Nalem " test, this invention of Prof. Fessenden's would seem 
certain to work a revolution in radio communication. 


THE CUMBERLAND PROCESS FOR PREVENTING 
CORROSION. 


It is probable that there exists a no more perplexing problem in 
the engineering profession or among shipbuilders than the solution 
of the difficulties arising from corrosion, pitting and incrustation of 
metals. Inventors have been at work in all parts of the world 
investigating the causes of these troubles with the hope of producing 
a remedy. 

Boiler compounds of various kinds have been and are being cx- 
tensively used but with doubtful results. Strictly speaking, they 
are all wrong in principle, 2s in a measure they render a boiler like a 
chemical retort. Caustic soda is the principal ingredient of most of 
them, and some also contain sal ammoniac, tannin, tri-aodium phos- 
phate, &c., which, even under the most favourable conditions, must 
produce more or less harmful results. Arsenate of soda is also the 
basis of some of the boiler fluids or compounds, and, in some cases, 


Fic. 1.—SHOWING THE APPLICATION OF THE METHOD TO A SURFACE 
CONDENSER, 
A=Motor Generator. B=Switchboard. C~=Ammeter. D= Adjustable Resistances 
G 


E=Two-way Switches. F=Double-pole Switches and Fuses. =Fuse. H=Wires 
from positive pole to electrodes. 


J ^ Wire from negative pole to tube plate. K=Surface 
Condenser. L= Electrodes. M= [ron Electrode. 


A N = Electrode Support. O-=Tell-tale 
Hole (indicates when electrode needs renewing). P=Condenser End. Q=Rubber [nsu- 


lation. R-—[nsulation of distance bushes. S=Nut. T--Contact lug. 


is very dangerous in use. On one occasion, for instance, a party of 
300 children was poisoned, and the cause was eventually traced to 
the water from a boiler which had been treated with a boiler fluid. 
The water was used for tea. 

Even with absolutely pure water, as used in the low-pressure 
system of heating buildings where the distilled returns are used over 
and over again, corrosion and pitting are common. The most 
generally accepted explanation of this is galvanic action, which is 
particularly to be noticed in the case of a low-pressure steam boiler. 
The most common method for overcoming or combating this diffi- 
culty is the placing in position, in good metallic contact in various 
parts of the boiler, &c.. 2nd immersed in the water, of metal thet is 
known to be electro-positive to the metal comprising the said boiler, 
&c., or, in other words, a metel that has a greater affinity for acids 
und oxygen than the boiler or tubes. 

The purest zinc is extensively used for this purpose, but, unfor- 
tunately, in addition to being very costly owing to the need of con- 
stant renewal, it is also not properly effective as it is only in the new 
and clean state in which it is inserted that it is actually electro- 
positive. for as the oxide forms, its efficiency diminishes until it 
becomes actually harmful on account of oxidisation causing a reverse 
of polarity. 

For the complete protection of metals and the removal of scale è 
constant and uniform supply of hydrogen throughout the parts s 


be protected appears to be necessary. Upon this basis a process 
known as the ‘‘ Cumberland Process " has been devised and hes com- 
paratively recently been introduced into England from 'Australia, 
where it appears to have been used to a considerable extent. In 
this process, iron anodes, suitably insulated, are immersed in the 
water contained in the vessel to be protected, and a definite current 
is caused to flow from each to the metal work that is to be protected. 

The reason for iron being used as an anode is the very low cost of 
the metal, and that the salts of iron that go into solution, as the result 
-of the electrolysis, are found to be harmless. Iron has the advantage 
of cheapness; it also has another advantage over zinc in the fact 
that so far as ocean steamers are concerned, it has been proved that 
the particles of zinc being very light and of a floury nature are carried 
by the steam into the turbine blades and there adhere, consequently 
causing heavy expense and great trouble to clean the same. 

The anodes are seperately controlled by resistances 2s shown in 
Fig. 1, at the top of which is shown a detail of the method of fitting 
an electrode. The metel work or vessel to be protected is connected 
to the negative pole of the generator, which may conveniently be a 
small motor generator to give 6 to 10 volts. The current varies 
somewhat according to cireumstances, but we understand that this 
would be from 2 to 4 amperes per 1,000 sq. ft. of heating surface in 
the case of a Lancashire boiler (30 ft. by 8ft.). In the figure the 
electrodes are marked L, and the current through them is controlled 
by resistances D. 

The hydrogen that forms on the surface of the negative vessel not 
only protects it from corrosion, but the mechanical action of the 
hydrogen, given off between the metal and the scale, loosens and 
carries away into solution all dirt, scale, or grease adhering thereto, 
and thus the troubles from corrosion and scale are overcome. If the 
vessel to be protected is already free from scale the hydrogen given 
off all over its surface prevents any scale or solids from settliny or 
adhering thereto. 

The process is stated to be equally applicable to boilers, condensers, 
pumps, feed-water heaters, large water mains, ships’ tanks, pro- 
pellers, stern frames, tail shafts, &c., &c. There appears to be no 
priming produced by the method when it is used on boilers that are 
already incrusted with scale. 

Among those who have tried the process we may mention the 
White Star and Cunard Companies, the United States and Belgian 
Navies, the New York, Brooklyn in U.S.A., Sydney in Australia and 
Brussels Electric Light Power Stations, the Belgian State, Canadian 
Pacific and Erie Railway Companies, the Melbourne, Howard-Smith 
and A.U.S.N. Steamship Companies in Australia, and the Union 
Steamship Company, of New Zealand. Commander Lyon, of the 
United States Navy, states at the end of his report on the process that 
“It will fill an engineering need in a way that can probably never be 
duplicated by any other process for simplicity, effectiveness or 
cheapness.” lá ad ead 


TORPEDO ELECTRIC VEHICLES FOR COMMERCIAL 
WORK. 


In view of the rapidly increasing interest that is being taken 
in electrical vehicles, we have obtained some detailed informa- 
tion of both technical and commercial interest concerning 
the electrical carrier service recently adopted in the place of their 
horse service by Messrs. Marshall & Co.'s Dairies., of Rupert- 
street, Piccadilly, W. At the moment the vehicles chosen by them 
are of German manufacture, but there is no doubt that when the 
possibilities and advantages of the electrical system of driving are 
demonstrated, the manufacturers in this country will not be slow to 
take advantage of them. Another fact to be noted is that, in spite 
of the improved facilities for electricel storage brought about by the 
Edison accumulator, the improvements in the lead type of accumu- 
lator for traction purposes, which have been go.ng on, somewhat 
unnoticed, for years, have brought lead accumulators into a much 
Stronger position than they were some years ago, and this type 
has in fact been adopted for use with these particular vehicles. This 
firm, encouraged by the success of a neighbouring competitive dairy 
with this type of electric vehicle, has adopted three vehicles of the 
three-wheeled type, one having a capacity of 12 cwt., i.e. carrying 
six 2 cwt. milk churns, and the other two having a capacity of 8 cwt., 
each carrying four 2 cwt. churns. It is estimated that these vehicles, 
which start at 5 a.m. and remain on the road until 6 p.m., do rounds 
of 20 miles per dey, in charge of the usual men, who do not 
require any mechanical knowledge. The control of the car is of the 
simplest. Having in no way to adjust any mechanism, or even to 
use any oil, the driver is always able to attend personally to 
his customers, and to handle the milk—a point of some importance. 
En regard to hill climbing. Muswell Hil, a steep incline in the North 
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London district, has been climbed with one of the larger 


vehicles carrying a load of 7 ewt. w.thout difficulty. 

The vehicles, while both of the three-wheel type, are of two 
distinct designs as regerds the placing of the motor. The larger one 
has a motor rated normelly et 3 H.P. contained in the hub of the 
front wheel; the two smaller vehicles are driven by & vertical shaft 
motor, rated at 14 H.P., placed centrally above the front wheel, to 
which the drive is transmitted by an enclosed countershaft. The 
chassis of these carriers are of pressed steel supported by semi- 
elliptic springs on rear axles of the fixed type, and in the front on 
a semicircular vertical pressed steel frame, which forms the 
splash guard for the front wheel. Brakes of the external and 
internal band type are fitted on the same drum and are opereted 
separately by hand lever and pedal. The steering is of the standard 
worm and sector type adapted to the pivoted front wheel. 'The 
driver's seat is covered in, the partition at the back of the seat being 
utilized for cupboards in which to carry small dairy produce, such as 
eggs, butter, &c. The churns are carried on a float-type body. The 
illustrations (Figs. 1 and 2) show both types of vehicle adapted to 
dairy work, the smaller fitted with open-type body work and the 
larger with the type of body just described. 

The tyres used are of two different types, which have both given 
great satisfaction, those on the rear wheels being the ordinary outer 
covers filled with a resilient compound known as '* Rubberine." and 
the. front driving wheels being fitted with K.T. tyres of 
the air-cushion type in the form of 3 in. circular blocks of rubber 
placed at intervals around the wheel rims of the smaller car and 
34 in. on the larger. These latter are said to give a useful life of 
12,000 miles, the life of the ‘‘ Rubberine ” being about 6,000 miles. 

The accumulators used are of two types: “Tudor” cells and 
Hagen cells, of German manufacture. Both types are of 150 ampere- 
hour capacity, the number of cells for the larger vehicle 


Fic. 1.—ViEW or 8-cwT. VEHICLE. 


being 40 and for each of the smaller ones 20. These batteries have 
both a maximum discharge rate of 115 amperes ; they are housed 
beneath the driver's)seat, occupying the space generally allocated in 
a petrol car to the petrol tank, ignition accumulators, foot pump, 
spare tubes, &c. We were impressed with the small amount of space 
occupied by this portion of the equipment, a 12-unit output battery 
requiring less than 64 cubic ft. 

Mr. Snell, the manager of Messrs. Marshall’s, explained that one of 
the great advantages of the electrical type of vehicle over a petrol 
vehicle for his business was the absence of petrol fumes which 
would affect the taste of the milk. In inspecting the batteries we 
noticed no trace of acid fumes. The mileage capacity of the 3 H.P. 
vehicle is 70 miles on a charge of about 16 units, the weight: of the 
battery being 9 cwt., and the unladen weight of vehicle 19 cwt. in 
running order. The battery space occupied is 2 ft. 7 in. by 1 ft. 10 in. 
by 1 ft. 4in. deep. On the 1} n.r. vehicles 50 miles can be run on a 
charge of 10 units, with a 20-cell battery, weighing 6 cwt. and 
occupying a space of 2 ft. 6 in. by 1ft. 2in. by 1 ft. 4 in. deep ; these 
cars unladen weigh 15 cwt. 

Controllers.—The pedal-type controller of the 3 H.P. motor has 
two notches giving 8 series parallel control of the battery in 40 and 80 
volt grouping, the field windings of the motor remaining unchanged. 
The controller pedal is released on applying pressure to the brake pedal, 
and a reverse switch is fitted on the dashboard. The 1} H.P. motors are 
provided with a two-notch lever controller and a three-step resistance 
pedal; a notch on the lever quadrant is also provided for reverse. 
The controller in this case gives a series-parallel control of the field 
coils of the two-pole motor. The application of each notch is followed 
by the cutting out of the stepped resistance by releasing a pedal, the 
control in this way closely resembling petrol-car driving with a gear 
lever and clutch. Both carriers are protected by a safety key that 
has to be inserted in the circuit before starting. ZEN 
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Motors.—The motor wheel of the3 n.r. car weighs about 2 cwt., and 
contains a six-pole series motor, the fields of which are formed by the 
hub of the cast-steel wheel. The armature revolves in the opposite 
direction to the wheel on a ball-bearing sleeve supported by the fixed 
axle, and is geared to the hub through intermediate raw-hide gear, 
with a ratio of 5to 1. The current is taken to the commutator and 
to the fields by means of separate sets of slip rings and solid phosphor- 
bronze brushes on either side of the wheel. 

The motors of the 13 H.P. cars are of the two-pole series type and 
are placed upright on the steering centre of the front wheel, a vertical 
enclosed countershaft transmitting the drive by means of pinions and 
bevel gear to the front wheel axle, the gear reduction being 13 to 1 
and the diameter of wheel 28 in. 

Charging.—The plant for charging the batteries is very simple, 
and necessitates no arduous and oily process such as petrol vans 
entail. In an annexe to the dairy premises of no more than 12 ft. 
by 14 ft. floor space is installed a 2 ft. square charging panel fitted 
with main switch, safety cut-out, two fuses and plugs for one positive 
and one negative lead ; also the necessary ammeter and voltmeter. 
Immediately beneath the panel is a regulating resistance for varying 
the current from zero to 35 amperes. "The vehicles are charged in 
series and the resistance adjusted according to whether one, two or 
three vehicles are being charged at a time. On each battery two lugs 
with tapered plug holes are provided for the reception of the main 
or the intermediate leads. The 1} H.P. carriers are charged every 
evening for about three hours, and the 3 H.P. for the same time every 
other evening. The practice is for the roundsmen to connect up 
when the vans gre brought in zt 6 p.m., an operation requiring about 
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Fic. 9.—Vikw or 12-cwT. VEHICLE. 


five minutes ; the manager, who lives on the premises, switches off 
at about 8 p.m. The charging current is started at 30 amperes, and 
within two hours falls gradually to 10 amperes. Current is supplied 
by the St. James’ & Pall Mall Electric Light Co., and is charged for 
at the rate of 7s. 6d. per horse-power per annum and 1d. per unit. 
Figures obtained by another dairy running three of these vehicles 
showed the consumption of electrical energy for a week to be 151 
units for a total car-mileage of 462 miles, which works out at under 
$ unit per mile, with totally inexperienced drivers. These results 
are considered to be capable of much improvement. In traffic, slow 
running with a full load can be effected with the 3 H.P. car on about 15 
amperes at 40 volts, giving 6 miles per hour. From the experience 
gained up to the present by the Torpedo Electric Vehicle Co., of 
Hampstead-road, N.W., the firm supplying these cars, the posi- 
tive plates of the accumulators should not require renewal’ for 


about 10,000 miles, the deposit being removed about every 3,000 
miles. l 


Electrical Omnibuses for New York.—According to the 
** Electrical World " a company is about to apply for permission 
to run electric omnibuses along certain routes in New York at 
a fare of 5 cents. It is stated that the company will probably 
order 1,000 omnibuses if its application is granted. These 
omnibuses, two of which are now under construction, will seat 
18 passengers. 


} deductions. 


PHYSICAL SOCIETY. 


At the meeting held on May 30, 1913, at the Imperial College of 
Science, Prof. A. Schuster, F.R.S., president, in the chair, Prof, 
A. W. BICKERTON, A.R.S.M., gave the Society an account of his. 
theory of 

“The Origin of New Stars."' 


The energy developed by mutual fall of colliding suns is so great 
that shearing must ensue. Hence the problem of oblique impact 
of all suns has to be taken in two divisions. First, the actually 
colliding parts that are torn away and coalesce, and, secondly, the 
parts that escape the collision but are profoundly influenced by it. The 
impact of meteoric swarms, nebule and siderial systems must 
similarly be taken in two parts. The coalesced part is called the 
third body. The properties of this new body are best studied in the 
third star resulting from grazing suns. The third star is thermo- 
dynamically unstable, and selectively sorts its atoms into 
ensphering shells. It rotates, and has at its formation a special 
distribution of its elements. It must produce a new star. Its 
deduced properties correspond in every detail with the three criteria 
of thermodynamic intensity, complex light curve and all the physical 
peculiarities shown in each series of the spectrograms of nove. 
The deduced properties of the third body satisfy all three, not 
merely generally, but in the minutest detail, and no characteristic 
of nove has been observed that is in opposition to this explanation. 
The molecular velocity developed by the complete collision of stars: 
is much less than the critical, hence the coalesced body is a perma- 
nent star. In the case of a third body the gravitating power is so. 
small that the molecular velocity is above the critical. 

Nove have a mean maximum intensity of about 3,000 times that. 
of the sun and their mean mass is probably less than the sun. The 
deduced mean molecular velocity of the newly formed third body is 
about 200 miles a second. The atoms as they attain the same tem- 
perature change their velocity and tend to have a kinetol or energy 
of unit mass the inverse of their atomic weight. Hence the body 
tends to divide into ensphering shells of light gas, chiefly hydrogen 
and a nucleus of heavy elements. The nucleus expands and passes 
its volume of equilibrium. It then shrinks again, and once more 
passes its volume of equilibrium, becoming too small; then it expands 
again and so continues to oscillate. Hence the deduced light curve 
of the third body has a sudden rise, then an upward curve to maxi- 
mum, followed by a fall, and it finishes with a gradually diminishing 
oscillatory curve. 'The observed curve is identical with these 


The deduced spectrograms change in character. At first they should 
be stellar, then, as the hydrogen forms ensphering shells. blaze 
bands should form. "These should be of considerable width, because 
the gas shell is expanding quickly in every direction. Immediately 
in front of the nucleus, the gas coming towards us produces isochro- 
matic reversion, and fringes the short wave edge of the blaze bands 
with shadow bands. As the ensphering shells of hydrogen get 
larger and less dense, this power of reversion dies out. In the 
spectra of every fully observed nova all of these changes have been. 
seen. 

The PRESIDENT remarked that Prof. Bickerton's theory gave a satis- 
factory explanation of many of the phenomena of new stars. There 
were some points on which further information was required, One 
point in particular was the enormous velocities often obtained both in 
new stars and in solar prominences when these were calculated according 
to Doppler's principle. Itwas well known thatthere was a definite limit 
to the velocity which could be produced by a gaseous explosion. Even 
when & compressed gas expanded into a vacuum the velocity acquired 
could not be greater than the mean molecular velocity no matter how 
great the pressure. As this was generally many times less than the 
observed velocities it seemed to indicate the presence of other forces. 
at work, such as electrical ones. 

Dr. W. G. DUFFIELD stated that he had been considering the spectra 
of new stars in relation to the pressure effect. The bright blaze lines 
seemed due to pressure, as both in them and in the pressure effect the 
displacement was proportional to the cube of the wave-length, while the 
dark lines showed a displacement simply proportional to the wave- 
length and the same for all elements which indicated a Doppler effect. 

Prof. A. W. BICKERTON, in reply, stated that his inspection of Prof. 
H. F. Newall's photographs of Nova Geminorum showed there were great 
differences in the velocities for different elements. The iron lines showed 
a much less velocity than the hydrogen ones. 


A Paper on 


** Eleetro-thermal Phenomena at the Contact of Two Conductors 
with a Theory of a Class of Radio-Telegraph Detectors, 
was read by Dr. W. H. EccLEs. call 
The Paper is a purely theoretical one, and deduces mathematica A 
the laws connecting the current and the applied E.M.F. in a circu 


l 
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sponding to the abscissa of the characteristic at that point of change of 


curvature. 
The ACTHOR, in reply to Prof. Lees, stated that all the coefficients 


of his fundamental equation were variable with temperature. In reply 
to Prof. Fleming he stated that the Paper fullv explained the main 
changes of curvature in the characteristic of a crystal detector, but did 


not touch on the theory of the vacuum valve. 


A Paper on 
“The Extraordinary Ray resulting from the Internal Reflection 
of an Extraordinary Ray at the Surface of an Uniaxal Crystal," 


by Mr. James WALKER, was taken as read. 

By the principle of least time it is shown that the diameter of the 
extraordinary wave-surface described round the point of incidence. 
that is, conjugate to the reflecting surface, is coplanar with the 
incident and retlected extraordinary rays and is the median of the 
triangle formed by these ravs and a parallel to the reflecting surface. 
The direction-cosines of the reflected ray are then obtained in 
terms of those of the incident ray and the said diameter of the wave- 
surface. 

A Paper «On the Evaluation of Certain Combinations of the Ber, 
Bei and Allied Functions," by Mr. S. BuTTERWORTH, was also taken 


əs read. 


— — 


containing a light contact of two conductors. When an electric 
current passes across a light contact of vwo different substances, 
heat is liberated or absorbed in accordance with the law of Peltier, 
heat is generated in accordance with the law of Joule, and, in the 
regions of the conductors where there is a temperature gradient, 
heat is liberated or absorbed in accordance with the laws of the 
‘Thomson effect. These thermal actions are very noticeable in con- 
tacts made of badly conducting natural oxides or sulphides on 
account of the high resistivity and the large thermoelectric effects in 
these substances. The low thermal conductivities of these sub- 
stances exalt the electrical consequences by conserving the heat. 
"The bulk of the wire'ess telegraphy of the world is carried on by such 
contacts as these, and the present Paper, therefore, constitutes a 
theory of the action of these detectors. 

The general equation connecting the current across a contact and 
the P.D. between two points of the circuit is deduced, and is found 
to be of fourth degree when the difference of the specific heats of 
electricity in the conductors is not zero. The curves are discussed 
and plotted for all the principal variations of value of the Thomson 
effects, the Peltier effects, and the resistivity-temperature coeffi- 
cients of the substances. It is shown that, in general, when a con- 
tact is used as a radiotelegraph detector, there may be some coherer 
action mixed up with the thermoelectric ‘ rectifying " action ; and 
that, whether there is or is not any coherer action, the principal 
features of the characteristic curve connecting current and E.M.F. 
are determined by the Thomson rather than by the Peltier effect. 
Thus. if two contacts could be made having a!l their electrical and 
thermal properties of equa! measure excepting the Thomson pro- 
perty. of which the measures were of opposite signs, the curve con- 
necting current and E.M.F. for one contact would rise more rapidly 
on, $ty, the side of positive IE. M.F. than on the side of negative 
E.M.F., and vice versa for the other contact; and this although a 
direet experiment of spplving heat to the contacts in turn and 
observing the consequent thermoelectric forces. showed these to have 


the same direction in both. 

Dr. A. RUSSELL considered Dr. Eccles? fundamental equation very 
valuable. He thought Dr. Eccles’ definition of the efficiency of a 
detector useful and the method of arriving at it very neat, but he 
did not think the curve of efticiency given by Dr. Eccles would be much 
use. What was wanted to tell a good detector was the shape of the 
function showing the relation between the current and the E.M.F. 

Prof. C. H. LEES thought it was important to have shown that 
the well-known phenomena of thermoelectricity and variation of resis- 
tance could explain the behaviour of contacts. The theory was quite 
elastic enough to explain more complicated characteristic curves than 
those now considered, as the resistance was not strictly a linear function 
‘of the temperature, and the heat conductivity also was not a constant. 

Mr. P. R. Coursey stated that Dr. Fleming considered that recti- 
fication was due to flexures in the characteristic curve, and experi- 
menta] results agreed with this view. 

Dr. J. A. FLEMING communicated the following: With reference to 
Dr. Eccles’ remarks on the characteristic curves of certain rectifving 
detectors, I believe I was the first to point out, in a British patent speci- 
fication, No. 13,518 of 1908, the conditions under which certain rectifiers 
of oscillations, such as my glow-lamp detector, can be operated with an 
added E.M.F. as a more sensitive detector than by use as a mere rectifier 


-— me 


ON PHASE ADVANCING. 


We give below an abstract of the discussion which took place 
at Birmingham on Dr. Kapp's Paper on this subiect. An 
abstract. of the Paper appeared on p. 86 of our issue of April 25th. 


Mr. R. A. CHATTOCK said that the apparatus described by Dr. Kapp 
should prove to beof very great value to supply undertakings which were 
troubled with a very low power factor. Especially should this be the 
case where the distributing mains were of considerable length. The 
apparatus itselt appeared to be so simple and reasonable in cost that it 
would probably be to the interest of supply undertakings to themselves 
instal it in connection with large motors on their supply. In Birming- 
ham the three-phase alternating-current extra-high-tension feeder cables 
which were used for supplying large power consumers were not of any 
great length. Most of these cables were run from the sub-stations 
belonging to the department, the sub-stations themselves being supplied 
through trunk feeder cables. The transforming machinery in the sub- 
stations, consisting as it did of rotary converters, was used for correcting 
the power factor, and in this way about two-thirds of the system was run 
at a power factor approaching unity. The short length of feeder cables 
supplying power consumers on which the power factor was not corrected 
were mostly underloaded, and it would not, therefore, appear to be neces- 
sary to adopt any general method of phase advancing on the consumers’ 
premises, although isolated cases might arise in which this might become 
desirable. The svstem of metering described on page 18 was a verv 
interesting one, but he was afraid it would be very difficult to explain it 
to a consumer and to convince him he was paying correctly for his units. 
There were several consumers on the Birmingham mains who insisted on 
having their own check meters in circuit with the department’s meters, 
and if the difference between two such meters was a varying one from 
month to month, due to a varying power factor, it would be very difficult 
to convince the ordinary consumer that there was not something wrong. 
The difficulty would be analogous to the difficulty that was experienced 


without such E.M.F. Long before that date a large number of measure- 
ments of characteristic curves of my valves and other detectors had 
The 


method of detecting these was to plot a first and second differential curve 
é In the above specification I de- 
scribed simple means of applying the boosting voltage in the case of a 
glow-lamp detector by using a potentiometer wire in connection with the 
same battery which incandesces the glow lamp. With certain detectors 
this is a more sensitive arrangement for detecting oscillations, but it is 
unfortunately as yet impossible to construct glow-lamp detectors or 

I have, however, 


one glow-lamp detector which when worked in this manner is more 
We have not 


shown that there were sudden changes of curvature in them. 


from the volt-ampere characteristic. 


oscillation valves with predetermined characteristics. 


sensitive than any electric wave detector I have ever met. 
yet found the way to reproduce it. I referred to these experiments in 


a Friday evening discourse at the Roval Institution, and exhibited a 
diagram showing the characteristic curve of a certain valve and its first 


and second differential curves. The scheme of the circuits and the 
method of working is fully explained with diagrams on p. 481 of Chapter 
VI. of the second edition of my book on * The Principles of Electric Wave 
Telegraphy and Telephony.” Since that date a very large amount of 
information has been collected in my laboratory on the form of the 
characteristic curves of a number of contact and crystal detectors. 
Mr. Coursey made for me a very extensive collection of such measure- 
ments about eight or nine months ago, but this information and a 
numerous set of curves depicting the observations has never yet been 
published. The results do not, however, fall in with any very simple 
theory of such rectifying detectors. The point to be explained is the 
reason for this sudden change in curvature in the characteristic, It is 
obvious that if there is such & change of curvature then the mean value 
of the current through the detector and, therefore, in a telephone, in 
series with it, will be increased if we add to the alternating E.M.F. acting 
on the detector a steady unidirectional E.M.F. of value exactly corre- 


in explaining to a lighting consumer the theory of the maximum demand 
indicator. 

Mr. A. M. TAYLOR said that the paragraph in the Paper which parti. 
cularly interested him was that given on page 8, which could be construed 
as follows : Dr. Kapp suggested that in the case where there was already 
& load of 100 kw. spread among the various motors having an average 
power factor at the time of peak load of 0-7, we should add by means of 
the power-factor improving apparatus an additional 25 per cent. or 25 kw., 
this power-factor improving apparatus to consist of a synchronous motor 
provided by the consumer having large power-factor correcting capa- 
cities. He proposed that the consumer should spend £50 additional, over 
and above that strictlv required for his own power, in order to obtain 
this power-factor correcting capacity, and he suggested that if the central 
station would give a rebate to this particular consumer of 10 per cent. of 
their fixed charges, it would provide the consumer with a recompense 
which would warrant his incurring the extra capital expenditure. The 
consumer's debit and credit accounts would be as follows :— Dr. : To 10 
per cent. per annum on £50 outlay £5 per annum to cover interest, 
sinking fund and maintenance charges. Cr.: By 5 per cent. of fixed 
charge of £100 per annum charged by power company (25 kw. at £4 per 
kilowatt)-=£5 per annum. ‘The reasoning by which Dr. Kapp showed 
that the power company should pay the discount was fallacions because. 
in most, if not all, cases the engineers of supply stations had already dis- 
counted for the power factor of their generators and there was not the 
maryin on the steam side amounting to an extra 25 per cent. which Dr. 
Kapp's premises would involve. lt was quite true that the electrical 
side would stand the extra power, but this represented perhaps, in the 
casc of a genera] supply in which direct current was largely supplied from 
sub-stations, a matter of only some 10 per cent. of the total capital outlay 
on the system. The power company would, therefore, have to face a 
capital outlay of some 90 per cent. of that spent per kilowatt on ite 
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existing consumers together with additional fixed charges due to the 
kilowatts of maximum demand being increased. The conditions under 
which it therefore obtained the new load were not very materially better 
than those under which it obtained its existing load, and, in addition, the 
small 4 per cent. loss on the consumer’s motor had to be paid for from 
somewhere, whether by the consumer or the power company it was not 
quite clear. It seemed to him that this was a matter where in every case 
the engineer would have to decide as to whether the inducement was 
sufficient to warrant any terms being offered. There would appear to 
be a discrepancy in the statement as to the losses near the foot of page 3, 
and possibly also in the table resulting therefrom at the foot of page 3. 
Dr. Rosenberg. in his recent Paper, seemed to give figures which differed 
from this. From the consumer's point of view, it seemed to him that we 
required information as to the capacity of synchronous self-starting 
motors or of induction motors fitted with phase advancers to start under 
very heavy loads. The information did not seem to be quite available 
in the handy form in which the central station engineer could see at a 
glance the inducements that the scheme offered to the power consumer. 

Mr. N. SHUTTLEWORTH remarked that the author had given the costs 
per extra saleable kilowatt (1) with synchronous motors running light, 
(2) with loaded synchronous motors used also for the purpose of power- 
factor improvement. "The relative costs were £7 to £10 per kilowatt and 
£2 per kilowatt respectively. He was able to add to these figures the cost 
of phase advancers for the same duties, and the variation was from 15s. 
to £2 per extra saleable kilowatt, the cost, of course, depending on the 
size of the motor to which the advancer was applied. It might, perhaps, 
be of more interest to the central station engineer to know the cost 
per kilovolt-ampere reduction in the wattless component of the power 
supply, so that benefits might be calculated for any particular case ; 
these figures varied from 88. to 25s. per kilovolt-ampere corrected. He 
might point out that there was a limit to which the phase advancer could 
be pushed, if unnecessary expense was to be avoided. It was shown in 
the Paper that the current carried by the rotor of the main motor and 
advancer armature increased if the power factor was to be improved at 
any given load. A machine having a power factor of 0-8 normally at full 
load required an increase in rotor current of approximatelv 13 per cent. 
to obtain a stator power factor of unity. Now, to produce double the 
correction on the supply system, viz., to cause the main motor to draw 
leading current at 0-8 power factor, it was necessary to increase the rotor 
current more than 60 per cent. "This increase was not confined to the 
current through the advancer, but applied also to the voltage to be gene- 
rated to an even greater degree; thus, while the improvement to the 
supply had been doubled, it was necessary much more than to double the 
capacity of the advancer and also considerably to increase the copper in 
the induction motor. It would be seen from this that it was not neces- 
sarily a paving proposition to use one large motor alone on the system, 
and to utilize it for drawing heavy leading currents for power-factor im- 
provements. Generally speaking, the leading power factor on any one 
motor should not be lower than 0-9 for good results. He was interested 
in the phase advancer of Dr. Kapp’s design for a main motor of 800 H.P. 
Judging from the losses in the various parts, there seemed to be much 
more copper on the stator poles than on the armature. He would like to 
know the appreciable relative proportions. 

Mr. E. A. WarTsoN said he was much struck with the Scherbius phase 
advancer described in the Paper, as the idea of a machine which had no 
stationary part with the exception of the brush gear and an intangible 
flux fixed, or in this case slowly rotating relatively to it, was distinctly 
novel and seemed to be capable of further development in several direc- 
tions. For instance, if a machine built on these lines were provided with 
slip-rings, it might be used as a rotary converter if direct current were fed 
into the commutator, although it appeared that there would be consi- 
derable difficulty in commutation. However, he did not quite agree 
with Dr. Kapp when he stated that the driving motor supplied the losses 
due to windage, friction and hysteresis. The windage and friction losses 
were certainly supplied mechanically, but he did not see how the hysteresis 
or eddy-current losses could be. He believed it was an axiom in all re- 
volving machinery that no mechanical torque could be exerted on the 
revolving member without a corresponding equal and opposite torque 
being exerted on a fixed one. Any hysteresis loss, if supplied by the 
driving motor, implied the presence of a mechanical torque acting on the 
shaft, and this must be accompanied by an equal and opposite one acting 
on some fixed portion of the machine. As the only fixed portions were 
the brush gear, and to some extent the surrounding air, it was not quite 
clear how this could exist. He was inclined to think that the true ex- 
planation was that these losses were supplied electrically through the 

E windings of the advancer itself. Dr. Kapp's vibrator was an extremely 
ingenious piece of apparatus and he was much interested in the theory of 
it which he gave in the Paper. At first sight it seemed that good results 
might be obtained by using a machine of this type directly connected to 
the supply terminals. The armature would then vibrate at such a speed 
as to produce an E.M.F., which balanced the supply E.M.F. impressed on 
its terminals. In this case, as Dr. Sumpner pointed out, and as could be 
seen by the inversion of Dr. Kapp's formula on page!l4, the output would 
be proportional to the frequency of supply and also to the fly wheel effect 
of the armature instead of inversely proportional] as in Dr. Kapp's 
formula. The trouble with the arrangement, however, appeared to be 
that it would be impossible by the interaction of any normal current and 
flux densities to produce forces sufficiently large to produce vibrations of 
anv useful amplitude at a frequency of 50 or even 25 periods per second. 
If such a machine were connected across the supply, it would either burn 
itself out in the attempt or else the inductive drop in the armature would 
more than neutralise any phase advancement which could be obtained by 
the oscillations produced. One of the chief points of Dr. Kapp's arrange- 


ment of connections appeared to be that although the vibrator only had' 
to inject a small E. M.F. into the circuit this was, as it were, magnified by 
the motor itself in approximately the ratio 1/slip, and produced a vastly 
greater effect on the stator terminals. 

Dr. M. L. KAHN remarked that the invention of Dr. Kapp met a demand: 
which had arisen within the last few years, as transmission lines and cables 
of some supply systems had been loaded up to their full capacities due 
to the low power factor at which their load was taken. "The excitation 
of a synchronous motor required only a few per cent., in large units 1 or 
2 per cent., of its output, and the excitation current was conveyed to such 
motors by short low-voltage leads. In the case of induction motors 
which were connected to a high-tension power transmission, the excita. 
tion had to be provided from the main station. It was produced at the 
full voltage of the supply and if one assumed a slow-speed high-tension 
motor with a power factor of 0-8, the kilovolt-am peres required for exci. 
tation were 75 per cent. of the kilowatt energy transmitted, and the line 
losses of the transmission were increased by 53 per cent. above the losses 
through the pure watt current. The arrangement invented by Dr. Kapp 
reduced the kilovolt-am peres required by excitation approximately in the 
ratio of slip/full speed, as the excitation was not supplied to the stator 
with full voltage, but to the rotor with & voltage of the order of the slip 
voltage. This exciting current was conveyed to the motor by some 
short low-tension leads. One could see from this that by Dr. Kapp’s 
arrangement the kilovolt-amperes required for excitation and distance 
which the exciting current had to travel had been reduced to a small 
fraction of the values which were necessary in the case of ordinary in- 
duction motors. The induction motor was thus brought into line with 
the synchronous motor, as far as the excitation was concerned, that the 
phase advancer taking the place of the exciter, without the disadvant- 
ages of low starting torque and synchronising difficulties. Moreover, the 
apparatus invented by Dr. Kapp required, if anything, less attention and 
was less likely to getoutoforder than an exciterof asynchronous machine, 
In considering the cost of the apparatus, one must take into account the 
size of the induction motor, which could be materially reduced if a phase 
advancer was added, for the following reasons : (1) The stator had only 
to carry the watt current, and the heating in this part was materially 
reduced ; (2) the overload of a motor of a given size was increased by 
attaching an advancer; (3) the increase of rotor current due to the 
exciting current in the rotor did not affect the design materially, as the 
rotor of an induction motor usually worked well below the heating limits. 
Considering the case of a 1,300 B.H.P. induction motor wound for 8,000 
volts 50 periods, running at 272 revs. per min.,with a power factor of 0-82, 
which was made some vears ago, it was found that by designing the 
machine for use in connection with a phase advancer, the diameter of the 
machine could be reduced 15 per cent. and the weight of the punchings 
could be reduced from 74 to 54 tons. This saving of material was effected 
without increasing the loading of the material, viz., the loss per pound of 
material. The losses in the motor itself were slightly reduced, which 
made up for the losses in the phase-advancer, so that the total energy 
consumed was not increased, For small motors, the conditions, of course, 
were not so favourable, but in the case of motors above 200 n.r. the 
phase advancer offered a very attractive proposition. 

Mr. R. OgsETTICH said that the Paper dealt with a problem of great 
practical importance affecting to a great extent a large number of small 
installations which were carried out several vears ago, most of which 
were designed with a view to later expansion. The power factor of the 
motors was very seldom taken into account in putting down plants of this 
kind, and it was very seldom realised that small motors running at low 
speeds have generally a power factor below 0-8, especially as they were 
mostly run below their full load rating. The result was that plants of 
this kind, mainly mines and works plants, found that after a time 1t was 
necessary to lay new cables in order to cope with the increased current 
expected from the power consumed. Apart from the question of the 
cost, the laying of such cable required considerable time and very often 
it was impossible to instal it, when the addition of one or two motors to 
the existing plant became urgent. In plants of this kind the phase 
compensator described by the author would be of a great advantage, 
especially if this compensator need not be designed to suit one particular 
machine, but could be made for any standard motors and installed 
where and when required. Large Corporation plants were not affected 
to the same extent because they were always designed on more liberal 
lines to begin with, and, further, because the Corporation, being usually 
very lavish in the plant expenditure, did not mind putting down machines 
capable of dealing with 30 or 40 per cent. of wattless current. Tbe 
adoption of synchronous motors to overcome part of the difficulty had 
been proposed and considered in many plants, but the difficulty of 
starting these machines without excess of current was very great, an 
the fact was detailed in the Paper by Mr. Rosenberg which was read a 
few weeks previously. If anything, Dr. Kapp's view of this type of 
machine was too favourable. A phase advancer, either of the Scherbius 
or of the Kapp system, enabled an ordinary standard motor to be m- 
stalled, with the only difference that no short-circuiting gear could be 
used, as the slip-rings had to carry the current of the compensator. 
these phase compensators had the disadvantages of requiring commu- 
tators through which the rotor current must pass. In the Scherbius 
compensator the whole of the current of the rotor had to pass through one 


large commutator fitted with three or more sets of brushes. In the Kapp . 


system the current was divided between three smaller commutators which 
could be connected in mesh, thereby dividing the current per commu 
tator to about 60 per cent. of the current per phase. The Scherbius 
compensator was usually driven by a separate small motor, and this 
corresponded approximately to the expenditure of a small separate 
exciter, which had to be fitted to the induction motor when using the 
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Kapp compensator. The advantage of the Kapp compensator against 
the other one consisted mainly in the fact that it ran at a very slow speed, 
also that the commutation was better, as the voltage could be kept low 
and the maximum amperes only occurred at the moment when the voltage 
was reduced to zero and vice versa. The only drawback appeared to be 
the fact that the copper losses in the rotor of the main motor must be kept 
with a standard motor, as the saving in the size of 
the compensator would easily balance this extra expenditure. The 
figures taken from examples of actual machines worked out tended to 
show that it was quite possible to put up an induction motor of the 
standard type, fitted with small exciter and an independent phase-com- 
pensator of the Kapp system, against the cost of supplving a synchronous 
motor of the standard type fitted with a starting motor and a small 
exciter. The price of & synchronous self-starting motor which was 
arranged in such a way that the starting current did not exceed 50 per 
cent. over full-load current with full voltage applied at the terminals was 
much higher and would easily decide the selection of a plain induction 


rather low compar 


motor with à compensator. 


Dr. W. E. SUMPNER stated that Mr. James Swinburne was the first to 
suggest using à magnetic vibrator as an alternating-current load, taking 
a leading current. The arrangement, which Mr. Swinburne called an 
electromagnetic condenser, was not commercially practicable owing to 
the high frequencies of the currents then used, and even now adays, with 
the circuit frequencies of 25 cycles per second, such a vibrator would be 
too expensive. Dr. Kapp's device was made possible because he utilised 
the low frequencies of the rotor currents. It could be shown that the 
number of volt-am peres per phase taken by the Kapp vibrator was given 
by the formula VA =(AV)?/IW, where A was the rotor current in am peres 
passing into the vibrator armature, V the voltage generated in this 
armature if run at constant speed (1 radian per second), I the moment 
of inertia of the armature, and W —2»ocf, where f is the frequency and ø 
is theslip. The numerator of the fraction was a constant for a particular 
armature, since the allowable current A was inversely proportional to 
the number of conductors determining tho voltage V. Hence, to increase 
the volt-am peres it was necessary to keep the values of I and W small. 

It not 
only increased the capacity of the armature in volt-amperes, but also 
reduced the number of volt-amperes needed for compensation. Prof. 
Miles Walker and others had pointed out the advantages of placing the 
compensator in the rotor circuits instead of the stator circuits. "Thus, if 
1,000 V were needed to compensate the stator, the number needed for the 


The importance of the smallness of slip frequency was twofold. 


rotor would only be 1,000 ø, where ø was the slip. Dr. Kapp not only 


used this principle but had designed a vibrator whose capacity in VA was 
inversely proportional to the slip frequency ; hence the commercial 


possibilities of the device. 


. Mr. A. R. Everest remarked that there was certainly a large field for 
devices which would overcome the low power factor inherently associated 
with certain classes of load. As soon as the induction motor became 
popular, many years ago, engineers began to study means by which it 
could be made to excite itself without taking wasteful lagging currents 
from the supply, and while various devices had been proposed from time 


to time they had not till recently taken & commercially successful form. 


Dr. Kapp's vibrator was a particularly interesting development. Some 


12 years ago Swinburne showed that, if a wound armature were supplied 
with alternating current while in a constant magnetic field, it would 


oscillate and that, due to this inertia effect of the armature, the voltage 


generated by this movement had the same phase with respect to tho 
current as would be given by a condenser. He called it a “ kinetic con- 
denser.” Being interested in condenser development at that time he 


had made some experiments and concluded that such a device was not 


commercially useful for the relatively high frequencies then prevailing. 
Dr. Kapp had found that for the very low '' slip " frequency of an induc- 
tion motor secondary the device was quite feasible and had developed it 


in a very practical form of which he had given a clear and interesting 


description. Referring to the remarks in thc first part of this Paper, 


regarding the use of an over-excited synchronous motor for correcting 


power factor, it was somewhat surprising to find that sclf-starting syn- 
chronous motor regarded as a comparative novelty. It was true there 
had not been much demand for self-starting motors of this type in Great 
Britain till recently, but in the U.S.A. they had been building self- 
starting machines for some years past. 


ELECTRICAL DISTRIBUTION FOR MINES.* 


BY J. W. ANSON. 


Summary.—This Paper gives a description of the conditions which are 
likely to be met with when installing electrical plant in the South African 
mines, and advises on the class of plant which is best able to fulfil these 
conditions. ——— 

It is apparent at the present time that the future success of the 
South African goldfields will be largely dependent on the electrical 
engineering work which has been accomplished during the past 
23 years, that which is being carried out at the present time, and 
also that which will undoubtedly be undertaken in the near future. 
Now that the extreme flexibility of electricity as à motive power has 
been conclusively demonstrated, it is not too much to say that in all 
future winding and reduction plants erected on these goldfields the 


* Abstract of a Paper read before the South African lastitute of 
Electrical Engineers. 


design of these plants will be such that electricity will be employed 
as the motive power throughout. Furthermore, all future extensions, 
additions and new processes will be dependent on electricity for their 
energy, and under these circumstances it behoves the members of this 
Institute, by whom the greater portion of the electrical work will 
be carried out, and by whom the science of electrical engineering 
is represented on these goldfields, to carry out the work in such a 
manner as to produce a safe, reliable and well-finished job. 

As the majority of the mines use power purchased at suitable 
pressures—the minority have their own power stations—the author 
proposes to deal with those mines which draw their energy from a 
transformer house or transformer houses erected on the mine pro- 
perty, containing the transformers which transform the extra high- 
tension three-phase alternating-current taken from the power supply 
company's network into three-phase current suitable for use on the 
mine. This secondary voltage is either 2,000 or 500 volts, and these 
pressures are used on the mine motors according to their size and 
horse-power. 

It is impossible to over-estimate the importance of the mining . 
company's side of the transformer houses, as the switchgear in the 
transformer house is the only portion of the electrical equipment. 
which it is impossible to duplicate. It is essential therefore that tho 
utmost thought and consideration should be devoted to the design 
of this portion of the equipment. The following facts should be 
remembered :—(a) After the 'bus bars have been made alive and put 
on load it may not be possible to make them dead again at any time. 
For this reason, work on 'bus bars and solid connections attached 
to'bus bars should be absolutely complete down to the smallest 
detail before they are made alive. (b) Owing to the large capacities 
of the generating stations and distribution systems of the Victoria 
Falls & Transvaal Power Co. and the Rand Mines Power Supply Co. 
the effect of a short-circuit across the phases might be disastrous. 
It therefore becomes necessary to isolate each phase as much as pos- 
sible ; to reduce the amount of combustible material used in the con- 
struction to à minimum, in order to lessen the effects of fire ; and, 
finally, in the event of serious trouble arising, to confine that trouble 
to one place, so that the whole of the switchgear is not destroyed. 

Bearing in mind the above fundamental principles, one can now 
proceed to lay out the general features of the equipment in the 
following manner :—The ’bus bars should be of ample cross-sectional 
area throughout to carry the whole of the current available from the 
secondary windings of the transformers, and should be totally en- 
closed in brickwork or slate chambers. "They should be supported 
on combined 'bus-bar insulators and connectors over each panel, from 
the underside of which connections should be made to the top side of 
the isolating links for that panel. The main feeder panels should be 
enclosed on each side by brickwork barriers. All the high-tension 
apparatus belonging to any one panel should be contained in the 
cubicle for that panel; this comprises isolating links, connectors, 
main oil switch, current transformers and cable box or boxes. The 
isolating links may be carried on two angle irons, running the whole 
length of the station, through the brickwork forming the cubicles. 
From the top contacts of the isolating links to the underside of the 
combined ’bus-bar insulators and connectors it would probably be 
convenient to connect with copper strap, but from the bottom contacts 
of the isolating links to one side of the main oil switch, and from the 
other side of the main oil switch to the current transformers, bare 
tinned copper rod, $ in. or } in. in diameter, should be used. This 
bare copper rod is extremely neat in appearance and, of course, is 
free from combustible insulating material. The main feeder switches 
should be of ample current-carrying capacity, and have as great a 
rupturing capacity as possible. There is no doubt that the troubles 
and delays experienced in the past, due to explosions occurring in 
main feeder switch tanks at the instant of the feeder switch tripping 
on à heavy fault, have been caused by the smallness of the switches: 

Facilities should be made for emptying the oil out of any switch 
tank before the oil tank is taken down, and a gauge should be pro- 
vided to show that the oil is at the correct level when the oil tank 
is in place. The oil tank should be lowered by a handle working a 
worm and worm wheel. The name of the feeder or feeders controlled 
by any oil switch should be stencilled on the back of the oil tank of 
that switch. The name stencilled on the oil tank of any switch 
should agree exactly with the wording of the usual label on the front 
of the panel. When it is necessary to work on any cubicle, after 
opening the feeder switch at the front of the board and proceeding 
to the back of the board, there is no fear of a man starting to work 
on the wrong cubicle if the above precaution is taken. - Many cases 
have occurred in every part of the world where operators have 
opened the switch belonging to a certain panel, and after proceeding 
to the back of the board have started to draw the isolating links 
of another panel, with disastrous results. It is unnecessary to fit 
no-volt releases to feeder switches, provided that every motor on the 
circuit supplied by any feeder is controlled by switchgear having 


no-volt release. It is most undesirable when a failure in tho 

owef supply occurs to proceed to the transformer house and close 
all switches which have been opened by their no-volt releases. 
This applies particularly at night time, and especially where the 
tránsformer house is some distance from the reduction plant. AI! 
motot switches should trip when the power fails; but when the 
power i8 switched on again it is most desirable that the whole cable 
network, right up to every motor switch, should also become alive. 
Should any motor switch fail to be tripped by its no-volt release, 
leaving the motor stator connected to the line, with the rotor prob- 
ably short-circuited, this switch would undoubtedly trip on over- 
loat when the power was switched on again. A pilot lamp trans- 
former should be connected to the tail ends of the cable box of every 
2,000-volt feeder leaving the transformer house. The transformer 
should be about 50 watts capacity, ratio preferably 2.200 /110 volts, 
and the secondary winding should supply two 8 c.p. carbon filament 
lamps connected in parallel. This isan almost infallible method of in- 
dicating whether the main feeders are under pressure or otherwise, as 
the pilot lamps will be alight in any case, whether the feeder is alive 
from its own feeder s witch or the network, and the feeder switch open. 
The transformer house should be properly lighted for night 
operation, and the switch should be near the main door ; the operat- 
ing corridor «n the power company's side should also have four or 
five lights wired up and ready for instant use. On the mining com- 
pany's side, in addition to lighting current supplied from lighting 
transformers in the ordinary way, it is extremely advisable to have 
a few lights connected up on an entirely separate cireuit supplied 
from dry cells at a pressure of 25 volts. It is quite possible that if 
there is a serious breakdown at night in the main switch house, 
necessitating urgent repairs, current would not bo available for 
lighting purposes, in which case the separate lighting circuit. would 
be useful. If there is a local telephone system on a mine, the trans- 
former house should be connected up to this system. Each phase 
in the transformer house should be painted a different colour, which 
should be adhered to in every link cage and switch case throughout 
the cable system. It is most essential that any interconnecting 
cable between any link cages on the system can be made alive and 
connected up to both sets of three-phase 'bus bars without any fear 
whatever of a short-circuit. An earth plate at least 5ft. by 5 ft. 
should be sunk in wet coke breeze near every transformer house, and 
all iron frameworks, lead covering and armouring of all cables should 
be connected to this earth plate. A vertical pipe having access to 
the coke breeze should be fixed in the ground, sv that water may be 
led on to the coke breeze occasionally. 
. The type of cable in general use on the mines as main feeder 
cable—namely, three-core, paper insulated, lead covered, served, 
double steel tape or steel wire armoured, and served over all—is 
undoubtedly admirable for its work, due to the fact that it may 
be laid directly in the ground without any more protection than 
that given by the armouring of the cable. The soft veld of this 
country is very suitable for cheap trenching, and a large cable 
network on a mine can be rapidly and cheaply installed. Trenching 
I ft..6 in. deep by 1 ft. wide should only cost ?d. per foot, with 
properly organised native labour. Although there can hardly be 
much difference of opinion as to the class of cable to usc, the designing 
of à cable network to supply electric power to a large number of 
motors in various positions and at various distances apart, together 
with the methods to be adopted in jointing and terminating the 
cables, may give rise to considerable discussion. The essential 
points of a well-designed cable network for a mine are as follows : 
(a) Reliability of supply to all important motors under any conditions. 
By “important motors” are meant those motors the stoppage of 
which would mean a cessation of milling and winding operations. 
(b) Facility to take any one or two main cables off load for the pur- 
pose of working on their respective switches or panels in the trans- 
former house. (c) That the costs of electric power used for the 
various processes may be easily obtained at the end of each month 
by reading the integrating wattmeters on the feeder panels. This 
necessitates each panel supplying all those motors which are used 
continuously for any one purpose in the cycle of operations of the 
gold, reduction process. On a modern mine the following are the 
Most important motors which have to be supplied with current : 
Winder motors, mine pumps, mill motor or motors, first lift tailings 
pumps, second lift tailings pumps, tube mills. return water pumps, 
pumps in slimes pump house, pumps in extractor house, dump 
haulage motor or motors. mil! haulage, Butters' filter plant motors 
and belt motors, &c., for Sands plant. Each winder motor should 
have its own feeder and pane! in theswitch house, owing to ths very 
heavy current taken by these motors during the acecleration period. 
Tf there are two or more winders in one engine room, the separate 
gets of 'bus bars in the engine room, from which the individual 
winder motors. are supplied, should be capable of being connected 
together if necessary. On a small property with two, shafts, one 
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winding engine at each shaft, the 'bus bars in the two engine rooms 
should be capable of being connected together by an interconnecting 


cable, in addition to the main feeder from each engine room to the 


switch house. Although it is customary to keep winding engine 
cable networks separate from reduction plant networks, this hag 
usually been done because the reduction works are frequently a long 
way from the shafts, There is no reason whatever why a link cage 
in à winding engine room should not be interconnected with the 
reduction works link cages, provided that it is not too faraway. —— 

It is difficult to obtain any system of interconnecting cables in a 
mine, the main cable usually looping in from pump station to pump 
station. In some cases, however, where à new pumping station has 
been installed at a lower level than any other station and, owing to 
the existing pump feeder being heavily loaded, it has been necessary 
to run a new cable from the switch house to the deep level pumpin 
station, advantage has been taken to connect the new station with 
the nearest old station higher up the shaft. This changes a bad 
system into a very good one ; the old pump motors can run on ths 
original cable and the new motors on the new cable, and should any- 
thing happen to either feeder tha interconnecting cable can be 
brought into use at once, Modern mining practice is tending to- 
wards the centralisation of all the pumping for the mine in one deep 
level station, using high-lift centrifugal pumps with a big duty, and 
consequently large motors, up to 600 u.p. If two such pumps were 
installed with à possibility of both running on load, two cables must 
be run, one for each pump, and the separate ‘bus bars in the pumping 
station on to which each cable is connected, and from which cach 
motor cable is led away, should be isolated by links only. Further- 
more, each cable should be large enough to drive both pump motors on 
full load in case of great emergeney,as it might be necessary to run both 
pumps with one cable out of commission, in which case the ‘bus har 
isolating links mentioned above would bo closed. For instance, if 
two pump motors are installed, each taking 120 ampcres per phase 
at 2,000 volts across phases on full load, two 0-2 sq. in. three-core 
cables should be installed. 

All cable should be ordered to ho manufactured in strict accordance 
with the B.E.S.C. specification for cables, dated March, 1910; and 
2,000-volt. cable should be laid for both 2,000-volt and 500-volt cir- 
cuits. In certain cases, for extremely important work, it might be 
considered advisable to use cable manufactured for a working pres- 
sure of 3,300 volts, even if it is to be installed on 2,200-volt circuits. 
All cable joint and trifurcating boxes should be fitted with tinned 
gunmetal sweating glands for making a plumbed joint on to the lead 
covering of the cables. The cables should always enter fairly into 
the gland, i.e.. the centre line of the cable, or cables, should coincide 
with the centre line of the cable box for a distance of about 3 ft. 6 in. 
on one side of the box in the case of a terminal box, and on both 
sides of the box in the case of a joint. Many cases have heen noticed 
in which the cable leaves the box at a sharp angle, and when a box is 
being made in this manner the strain of the cable must cause the 
joints in the box to lie over on one side or the other, near the cast iron. 

The isolating link cages are used as distribution centres in the 
various buildings, forming a reduction plant, to receive the main and 
interconnecting feeders and to supply current to the various motors 
in the building. — The link cages should: be entirely fireproof, and 
may be erected either inside or outside the building, according to 
circumstances. Link cages erected inside should be constructed of 
solid sheet iron, preferably No. 18 5.W.G. ; link cages erected out- 
side may be constructed of brick, with a semicircular roof. — Th? 
length is entirely governed by the number of sets of links instlled, 
but the height of sheet-iron link cages. which may stand on à wooden 
floor, should be about 6 ft., as this height is most suitabic for the size 
of sheet-iron supplied here. Link cages should contain “bus bars. 
isolating links, cable boxes on incoming feeders and outgoing motor 
cables; and spark.gaps connected to the “bus bars to protect all 
motors and electrical apparatus connected to those “bus-bars in case 
of a rise in pressure on the network. Fireproof barriers, about } in. 
thick, should be fixed between each set of three links, so as to clearly 
indicate the three links belonging to any one cable box. lf this 
precaution be not observed, it is extremely easy for an operator to 
draw one link of one set of links and two links of another set with 


as this facilitates operations at night, when the available lignt may 
be small. All lugs connecting the tails from the cable. boxes.on ^ 
the bottom terminals of the isolating links should be fitted with à 
least two grub or pinching screwa, SO as to prevent the tails falling 
out of the lugs and causing an are if the soldering is faulty. These 
grub screws should be screwed tightly into the strands of the cable 
whilst. the lug is being soldered. A suitable size of copper ‘bus bar 
for link cages is 15 in. by Lin. ; this section will carry Edda 
at 2,000 amperes per square inch, and forms a very stiff bus ^V» 


eminently suitable for the connection of the numerous straps leading 
to the jsolating links, | ; 
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serious results. The inside of all link cages should be painted white, 


- 


| 
| 


Jn neY af 
o smiles. 
gacribe cert: 
d the Norw 
ilis he pr 
amtenes Call 
biely to fulh 
faig & Hie 
duton ani 
Ir pressures 
njeres: th 
atematic el 
Get eurret 
gil = 

The const! 
aninda s 
Ts construit 
is zd pou 
bii 


Wh dote 
Lite n » 
"pe Doro 
Y nir. bi) 
pte n. F 
n 5e te 
WHY ads 
KIC EIN 
6 Drag 


meis 
inii. 
on pm. P 
Wy Casts 
In tl: 
Hl Yun. r4 
ihre 
um * 


. THE TESTING OF AN OIL SWITCH.* 
prem e (| BY M. VOGELSANG. 


In view of the fact that various criticisms have been lately made on 
oil. switches, the author thinks it may not be without interest to 
describe certain tests that were carried out in the spring of 1911 in one 
of the Norwegian power stations, and from these tests and their 
results he proposes to draw conclusions as to the way in which these 
switches can be expected to work, and the conditions which they are 
likely to fulfil. The switches in question were made by the firm of 
Voigt & Haeffner, and the annexed drawing shows their genera! con- 
truction and dimensions. The switch was of the three-pole type, 
for pressures between 10,000 and 20,000 volts, and a current of 200 
amperes ; the height of the porcelain insulators was 180 mm., with 
automatic, cut-in and cut-out mechanism, which was operated by 
direct current. Herr Henschke, who carried out the tests, reported 
as follows :— | 
The construction of these switches was entirely unknown in Nor- 
way, and a sample was, therefore, sent to Christiania for inspection. 
The construction was thought to be good in principle ; in particular, 
its good points were. thought to be tho height of the porcelains, the 
considerable distance between the insulators, the speed at which tho 
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DIAGRAM OF 
20,000-VOLT 
Orr SWITCH. 
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cut-out was effected, the great quantity of oil carried in the casing 
and the easy accessibility of the mechanism for cutting-in and 
cutting-out. The length of the break seemed, in the light of American 
ideas, to be much too small, and it was thought that if it was a casc of 
dealing with a direct short-circuit with the whole capacity of the 
station amounting to 33,000 H.P. behind the short-circuit, the switch 
would break down. It was also thought that with a pressure of 
12,000 yoits:and a frequency of 25 there was considerable danger in 
having all three phases united in one containing vessel. In order 
to meet these objections it was therefore necessary, without any 
farther preliminaries, to undertake to carry out tests in order to 
settle the point. Nobody imagined that the switch would survive 
the proposed tests. This was partly the result of a previous mishap ; 
a similar test had been carried out on another switch, which had 
been. guaranteed by its makers, to be capab!e of opening a circuit 
carrying 20,000 kw., with the following result. The switch exploded 
àt once, all the windows in tho room were broken, and the switch- 
board attendant, who was standing on the gallery near the door of 
the switeh room, was blown by tha force of the explosion over the 
balustrade, falling into the engine room, a distance of about 15 ft., 
and alighting on one of the generators, with consequent serious in- 
Juries, And whereas this test, was ono for opening a circuit carrying 
20,000 kw., it was proposed in the present case to deal with a direct 
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short-circuit. The same results had been obtained with other 
switches which were in the station ; these switches had a maximurm 
cut-out, but as soon as this camo into operation the. whole thing 
invariably exploded. These switches had a separate. casing for each 
phase, and contained in all about 36 litres of oil. ‘The Voigt & 
Haeffner switch, however. contained 186 kg. of oil. For the purpose 
of our test a wooden hut was built behind the station, and the switch 
was connected by 110 sq. mm. copper cables to the main transmis- 
sion lines. From the switch the cables were taken to a wooden plat- 
form ; above the three cables, an iron rod, 30 mm. in thickness, was 
suspended by a rope ; as soon as this rope was cut the iron rod fell on 
the three cables, and so produced the effects of a short-circuit. The 
relays were first tested and found to work at 225 amperes. Then 
one generator alone, giving 4,620 H.P., was put on to the line and 
short-circuited by the falling of the iron rod. The oil switch worked 
at once ; there was a certain amount of smoke, and there were also 
signs of copper “ pearls " on the blades and contacts, but the contact 
surfaces were not burnt, and the switch closed as easily as it did in the 
first instance. Then five generators, giving in all 23,100 H.P., were 
run in parallel, th» voltage on the transmission line being 12,000 
and tho frequency 25. When these generators were short-circuited, 
the switch operated at once, and without creating any disturbance 
on the transmission lines, which were carrying a load of 13,000 kw. 
At the point of the short-circuit the iron rod was fused tightly to all 
the three cables connected to the various phases, and the copper 
cables were half burnt through. At the moment of operation the 
switch vibrated very visibly, seeing that it was only standing on the 
ground. Some of the oil was shot out, but not much. The oil was 
supplied by the Vacuum Oil Co. ; originally it was clear and trans- 
parent, but after the tests it was blackened and opaque. The switch 
itself was almost uninjured, except for the formation of some copper 
* pearls " on blades and contacts. The registering instruments 
showed that the voltage fell to 7,500, but there was no interrruption 
of the output, a result never before achieved under the circum- 
stances, which were such that ordinarily the station would have had 
to be shut down for several hours. 

- These facts show that under the most severe conditions an oil 
switch will clear a short-circuit, provided that it is properly con- 
structed. The main points are (1) sufficient distances between the 
working parts, (2) a sufficient quantity of oil, (3) a sufficient length of 
break, and (4) above everything else, quick operation. This last 
point may bo further emphasised. For this reason the author 
objects to any arrangement being made for the agitation of the oil ; 
the parts which necessarily move cause of themselves a certain move- 
ment in the oil, and this should be sufficient without the provision of 
any special devices. In order to further the quick operation of the 
switch, the moving parts should not be unnecessarily large. "There 
is no advantage in separating tho phases, unless the voltage is very 
high. The knife type of contact is tho best, partly because at the 
moment when the contact is broken the parts already have a con- 
siderable relative velocity, and this tends to give à quicker break.. 
Another mistake, in the author's opinion, is to make these switches 
suitable for carrying too heavy a current. It is quite wrongly sup- 
posed that there is an increased factor of safety owing to the con- 
tacts being designed for a heavy current, but this tends to lengthen 
the time required for tho switch to operate, and is, therefore, a’ 
move in the wrong direction. Obviously there must be a mean in 
these things, and a lengthened experience seems to show that it is 
well to mike the contacts capable of carrying 200 amperes. ]t 
seems to have been proved that if copper * pearls ” form on a switch 
during the clearing of a short-circuit, they will be almost equally 
certain to form on a switch with larger contact-pieces under the same 
circumstances. For instance, it may bo said that if a circuit carries 
normally 60 amperes, but is liable at a moment of short-circuit to 
carry 2,000 or 3,000 amperes, an oil switch of the normal size of 200 
amperes is amply sufficient. Tne author is, therefore, of opinion that 
an oil switch with contacts calculated to carry 600 amperes is iio 
better for the present purpose than one suitable for carrying 200 
amperes. There is also some difference in practice with respect to 
the proceedings which are proper in a case where an oil switch opens 
automatically. In Gernriny it is generally prescribed as the proper 
plan that the switch should be closed again, and if it then opens & 
second time an investigation should be made into tho circum- 
stances. "This may under certain circumstances be right; but it 
tends to throw very heavy work on the switch, and in any case without 
examination it is impossible as a genera] rule to form any opinion of 
the exact state of the case. Before closing the switch, it is prob- 
ably better in any case to make some sort of cursory examination, 
especially if it has been noticed that the opening of the switch was 
accompanied by a considerable report, or by any smoke, or if any | 


oil has been shot out of the casing. In any of these cases, it, ig 
likely that an unusually heavy short-circuit has taken place. |. - 
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INTEGRATION THEORY. By Fredk. Soddy, M.A. Prica 6s. 6d. nett. 

Motive PowgR AND GEARING FOR ELECTRICAL MACHINERY. By T OH Carter, 
Revised by G. Thomas-Davies, A.M.1.E. E., F.C.S. Ea 6d. ne 

Macneric INDUCTION 1N IRON AND OTHER METALS. By Sir J. P ‘Ewing. F.R.S. 
Price 10s. 6d. ` DIE 6s. 6d. 

PRAT CAL NOTES FOR Euecrsical Stupents. By A. E. Kenenlly & H. D. Wilkinson. 

A Pocxet Book or ELECTRICAL ENGINEERING FoRMULA. By W. GC: ipel and H. M. 
Kilgour. Price 7s. 6d. nett. 

ELecTRICAL TESTING FOR TELESRAPH ENGINEERS. By J. Elton Young. New Edition. 
Now Ready. 

STUDENTE’ CUIDE To SUBMARINE CasLe Testinc. By H. K. C. Fisher and J. C. H. 
Daiby. Price 7s. 6d. net. Revised Edition ready shortly. 

SIGNALLING Across Space WirHouT Wires: THe Work or Hertz AND His Succes- 
sors. With new Chapter on Tuning. By Principal Sir O. J. Lodge. Price 5s. nett. 

Tug ArT or ELECTROLYTIC SEPARATION OF METALS. By Dr. G. Gore. Price 10s. 6d. 

Evectro-CHemistry. By Dr. George Gore. Price 2s. [Price 7s. 6d. nett. 

BEGINNER'S MANUAL CF SUBMARINE CABLE TESTING AND WorkKING. By G. M. Baines. 

CARBON MAKING FOR ALL ELECTRICAL Pursosss. By Francis Jehl. Price 10s, 6d. 

“ THe ELEcTRICIAN " HANDY WIRE TABLES Fok THE Pocket. By P. B. Down, Wh. Ex., 
A.M.l.Mech.E. Price 2s. 6d. nett. 

THe MANUFACTURE OF ErBcTRIC Lictt CARBONS. Price 1s. 6d. 

THe LOCALISATION OF FAuLTS IN Electric Licht Casies. By F. C. Raphael. New 
Edition:in preparation. 

THe STrean-ENcIne INDICATOR AND INDICATOR DiacRams. Edited by W. Worby 
Beaumont, M.I.C.E., M.L.M.E., &c. Price 6s. nett. 


The remaining portion of this list of “ THe ELECTRICIAN " Serizs or Books will appear | others of 


next week.) 


a 


NOW READY. 


Vol. LXX. of “Tae Evecraician.” — Bound in Publisher's coves, 
Price 17s. 6d. Postage U.K. ls. extra, abroad 2s. 6d. 
Cases for binding Vol. LXX., price 2s. ; post neha 23:34. - 


THE LONDON COUNTY COUNCIL. TRAN- 
WAYS. 


In our last issue we gave an abstract of the L.C.C. tram- 
way accounts, which for the time being is all that we can 
publish on the subject, as the accounts themselves have not 
yet been issued. There always appears to be considerable 
delay in issuing these accounts, and we thus have to be 
content with what appears in the minutes of the Council 
meetings. This year, no doubt, the delay has been em- 
phasised by the fact that the tramways are far from being 
in a satisfactory financial position.. In fact, the net profit, 
after paving interest, repayment and other charges, 
amounts to only £497. 

Some vears ago it was decided that provision should be 
made for renewals at the rate of 3d. per car-mile. At the 
time it was felt strongly by those best acquainted with the 
subject that this provision was inadequate, and that it 
should have, been ld. per car-mile. During the past 
financial year, however, even this small provision has per- 
foree been dropped, for the sum on this account would have 
amounted to £150,309. Consequently, taking into account 
the provision that should have been made for renewals, it 
may be said that the tramways show a deficit in the last 
financial year of about £150,000. For the moment this 
need cause no great inconvenience, as a certain fund for 
renewals has been built up, and the undertaking is compara- 
tively voung ;: but.it.is noticeable that the sur spent on 
renewals is now increasing rapidly year by year, and this 
must certainly be expected ; consequenti f this spect ay the 
subject cannot be neglected. -= i 

The Tramways Committee point out several reasons for 
the serious state of affairs. The first is the increasing com- 
petition of motor omnibuses. No one will deny that thi 
competition is becoming increasingly keen, and, from the 
tramway point of view, London provides a more than 
usually difficult problem owing to the fact that the trams 
cannot run into the central parts, thus giving the motor 
omnibus a distinct advantage, The Committee suggest 
that this difficulty might be reduced to some extent by 
extending some of the lines, and that the competition might 
be met somewhat by speeding up the service. This last 
point touches what appears to us to be a fundamental 
difficulty. The motor omnibus is a quicker vehicle, partly 
because it is smaller and partly because it is free to pick its 
own road. Jt will be a very difficult matter to speed up the 
tramcars to any appreciable extent, for the simple reason 
that the cars are very large, and consequently a great deal 
of time is necessarily taken up in loading and unloading 
passengers. This is, of course, particularly the case at 
times when the traffic is heavy, and when, very naturally, 
the passengers would like the speed to be as high as possible. 

The above-mentioned difficulties may be regarded as 
somewhat special to London, but allusion is also made to 
a more general character. There is, for example, 
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ment monopoly has been the competitor. The telephone 
is a case in point. If the London County Council were the 
licensing authority there would, of course, be no motor 
omnibuses, or nothing like the service we have to-day. 
The London County Council had no scruples about driving 
the horse omnibus off their routes, or in capturing the local 
railway traffic ; but as soon as retaliation comes in the form 
of the motor omnibus and electrified lines the case appears 
to them to be very different. If the tramways were in 
private hands nothing would, of course, be heard of the 
matter. It would be looked upon by the public merely as a 
loss to the shareholders in the march of progress. The share- 
holders, on their side, would clamour for better management, 
and would probably get it. Unfortunately, the County 
Council wish, on the one hand, to take the profits that some- 
times accrue to private enterprise, but, on the other, they do 
not wish to take any of the risks. In due time, perhaps, 
the lesson will be learnt, that there are many advantages in 
private enterprise, and that municipal trading is not all that 


is to be desired. 


the question of rating. The Committee remark that their 
lines are rated by any borough through which they pass. 

Undoubtedly this is a serious tax, and it is mentioned that 
the omnibus companies escape this taxation. It seems to 

be forgotten, however, that the omnibus companies pay a 
petrol tax which is by no means small, and which, we under- 
stand, is actually heavier per seat-mile than the rates paid 
by the tramways. It may be objected, of course, that the 
sum 80 obtained is not spent on road maintenance. That, 
however, is scarcely a question that can be considered, for 
it 18 one that depends, at the present time at all events, 
upon the wisdom of the Road Board. On the question of 
road maintenance, tramways at the present time are 
certainly labouring under a disadvantage. It is a question 
whether this disability, which dates from the earlier days 
when the road suffered considerable wear from the tram 
horses, should not be abolished, so as to put all transport 
vehicles on the same footing. We think it is a relic of the 
past and should be discarded. 

Other points raised by the Committee are the large sums 
that have to be spent from time to time on street improve- 
ments, and also the facilities given to workmen in the form 
of low fares. With regard to the former, we are afraid 
these are inseparable from tramway schemes, for it must 
be admitted that the running of tramcars in a street is 
often a serious inconvenience to other traffic if the street 
i$ not widened at certain points. In the days when more 
tramways were run by private enterprise than is the case 
to-day the local authorities fully realised this point, and 
generally demanded their “ pound of flesh.” 

! As to the provision of workmen's fares, we have always 
urged that this policy, although it may be desirable, should 
be followed with extreme care in order to be sure that the 
working of a system does not become uncommercial and 


REVIEWS. 


(Copies of the undermentioned works can be had from Tug Electrician Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 
Wechselstrom-Arbeitsdiagramme. By Emi Waurz. (Berlin: H. 
Meusser.) Pp. xxxi. 4- 940. 

This is a somewhat unusual kind of book, though none the 
less important on that account, as seen at once from the sub- 
title: “Calculation with rotating vectors by the symbolic 
method, and the fundamental principles of the analytic and 
graphic treatment of practical alternating-current circuits, 
including diagrams for transformers and induction machines.” 
Probably the only book of a like nature in this country is 
“ Vectors and Vector Diagrams, Applied to the Alternating- 
Current Circuit," by W. Cramp and C. F. Smith, some parts 
of which have been adapted—by permission—for use with the 


present work. 
The book is intended both for students and engineers, and 


unduly preferential to one class of the community. The 
great difficulty is that, although cheap fares are given at a 
time in the morning when the capacity of the tram is avail- 
able for them, the return of workmen later on in the day 
clashes with other traffic of a remunerative character. It 
is a little difficult to see how a burden of this kind can be 
placed on motor omnibus companies. As far as the tram- 


exemplifies German thoroughness carried to almost an exag- 
gerated degree, for 940 pages on this subject will even give 
German readers somewhat of a shock. The contents of the 
book can best be grasped by a rapid glance through the chap- 
ters. In the first four chapters, occupying some 170 pages, 
calculation by means of vectors is fully dealt with. After 
thus mtroducing the various constants of alternating-current 
circuits, such as resistance, conductance and the like, two: 


. result is certainly an object lesson in municipal trading, and 


difficulty has arisen, for the simple reason that the local 
Authority is also the licensing authority, and can exclude 
Anything in the shape of motor omnibus competition. This, 


„have been stifled or retarded where a municipal or Govern- 


chapters are devoted to the consideration of simple alter- 
: nating-current circuits and the diagrams for the same, the 
symbolic method being employed alongside for obtaining the 
numerical results. In Chapter VII. the reader is introduced 
to the general case containing magnetically interlinked cir- 
cuits. This leads up to the transformer, to the diagrams of 
which the next four chapters are devoted, together occupying 
some 300 pages. The application to induction machines 
follows in Chapter XII., whilst the general alternating-current 
circuit is dealt with in the last chapter. Throughout the book 
a number of illustrative examples are worked out. 

From this brief survey, it will be seen with what thorough- 
ness the subject of diagrams of alternating-current circuits is 
dealt with, including, as it does, almost everything in connec- 
tion with these that can be thought of. Indeed, we cannot 
help thinking that the treatment is too full in many places, both 
with respect to the number of cases considered and the com- 
plications and refinements introduced in the diagrams for the 
sake of completeness and accuracy, thereby making the latter 
very clumsy and involved. From a practical point of view this 
is a pity, for it may deter many from consulting a book full of 
good information, expressed in clear language. It would have 


way undertakings themselves are concerned, the question 
is very much in their own hands. 

The Council, no doubt, have themselves largely to thank 
for the present situation, for there has been a tendency to 
extend their network in every direction, quite irrespective 
of whether the routes were remunerative or unremunerative. 
From the municipal point of view this may be the correct 
thing to do, but if it is done the municipality must be pre- 
pared to reap the consequences. Apart from this, the 


shows the danger of municipalities embarking in this class 
of work. Of course, in many provincial towns no such 


however, is not the way in which progress is made. It has 
been frequently seen that advances of one kind or another 


i 
e 
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been a great improvement if the author had laid more stress 
on the simpler diagrams in common use and explained with 
what accuracy results could be obtained from the same. Some 
of the methods used appear quite novel and it is interesting to 
see how the author adapts the symbolic method to the repre- 
sentation of power. 

There is no doubt that those wishing to make a thorough 
study of alternating currents and their diagrammatic and 
&ymbolic representation cannot do better than work through 
this treatise. The book is well written, well bound and well 

rinted, and occupies far less space than one would expect 
oa the number of pages. STANLEY PARKER SMITH. 
An Introduction to Mathematical Physics. 


D.Sc. (Lond«n, 1912: 
6s. net. 


Bv R. A. Hotstowr, 
Longmans, Green & Co.) Pp. ix.— 199 


The range of modern physics 1s appalling ; and it is becom- 
ing more and more difficult to determine what should be the 
ideal training for the physicist. In the opinion of the re- 
viewer the student should give himself a thorough grounding 
in mathematics and physics; and, without neglecting experi- 
mental work, he ought to devote. himself energetically to 
mathematical physics. The student who spends his time on 
such subjects as electrons and radio-activity will find later that 
it would have been far better to have devoted himself to the 
acquisition of a thorough knowledge of general principles. 

The book under review deals with attraction, hvdro- 
dynamics, Fourier series, conduction of heat, wave motion, 
electromagnetic theory and dynamics. It appears to be an 
excellent compilation. A work of this character very pro- 
perly contains much that is old and has stood the test of 
generations ; but there is a modern section, and some idea of 
its character will be given when it is mentioned that the chapter 
dealing with electromagnetic theory includes Hertz’s experi- 
ments, Hertz’s theory of the electric doublet, Poynting's 
theorem, and applications of Poynting’s theorem. 

- There is no other compilation of quite the same character. 
The majority of other books of an analogous nature are either 
too abstruse or too elementary. "This book assumes a moderate 
knowledge of the calculus ; and the details have been thought 


out with care. The honours student of physics should find it a 
great blessing. A.G. 


Electroplating. By Wittram R. BarcLay and C. H. HAINSWORTH. 
~ London, 1912: Edward Amold.) Pp. vii. +399. 7s. 6d. net. 

.. This book has been written primarily as a handbook for the 
electroplater, in the hope that the modern practical man will 
also be or become, at least in some degree, a sctentifie student. 
The * rule-of-thumb " days are passing and intelligent working 
is gradually taking its place. In no trade, perhaps, has rule of 
thumb been more persistent than in the art of electroplating. 
. Of course, workshop practice can never be supplanted by 
books. However well a book may be written, and however 
carefully the process is described, it is not possible to go straight 
from the book to the plating bath and to obtain good results. 
In electroplating, more than in most arts, it is first to know 
why and then to know how, which is of the utmost importance. 
Some practical men would sav, first know how and then why. 
Our reason for putting it conversely is that frequentiy when a 
man knows how to do a thing by rule of thumb, he will not take 
the trouble to learn why, and becomes more or less a machine, 
who, if anything gocs wrong, is unable to put it right, because 
he does not know why. 

Having studied a book such as the one we are reviewing, let 
the student go through the work from the scouring bath where 
he learns the importance of absolute cleanliness and so through 
all the various stages in electroplating practice. 


- The book commences with an account of fundamenta! 


chemical principles, and the next chapter dea's with funde- 
mental electrochemical principles. We ere afra d that unless 
the reader of the book has an elementary knowledge of 
chemistry and electricity he will have a difficult ym following 
the introductory chapters. The authors have done their best to 
make the matter clear and the explanations are quite well put 
for those having an elementary knowledge of elemistry. The 


methods given are good. 


baths are good and well explained. 


object of the book. and we feel confident that it will be wel- 


comed by all practical workers, both as a book of reference and 
for general us». 


sity. 


every curriculum. of advanced physics. 
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introduction takes up 116 out of 381 pages, and could be 


left out if it were certain that the student would obtain the 
requisite information elsewhere. 


that the journeyman student generally wants to get at his 
subject at once, not realising that he would do better to make 


The difficulty met with is 


haste slowly. 


The practica! portion of the book is verv well written, and 


there is evidence throughout that the authors are thoroughly 
conversant with their subject. 


nickel and several other solutions we would rather recommend 
electro-deposition 


For the assay of copper and 


methods than chemical methods. We 
imagine also that the electroplater would understand such 


methods more readily than the somewhat complicated chemical 
processes. 


For the estimation of free acid, in a copper bath 


we do not consider titration with sodium carbonate until a 
permanent slight precipitate is produced to be very good. It 


is far better to largely dilute the solution, add methyl orange 
and titrate with N/IO NaOH. 


The directions as to the plating baths are clear and the 
We note that under cobalt it is 


recommended to add a small quantity of sodium hypophos- 
plite. 


This addition very much improves the deposit which 


becomcs very much. brighter. Strangely enough, however, 


the deposited metal always contains small quantities of phos- 
phorus. 


This. of course, does not matter and it appears to be 


the cause of the brightness of the deposit. 


As already mentioned the methods given for the plating 
This, after all, is the matt 


F. M. PERKIN. 


Practical Measurement; in Radio-Activity. By W. MAKOWER 


D.Sc., and H. GEIGER, Ph.D. 

Pp. ix.+ 151. Ss. net. 
This is à laboratory manual based on the Honours course of 
physics instituted by Prof. Rutherford at Manchester Univer- 
y. It is replete with practical hints and instructions, and 
will go far to make radio-active research an integral part of 


Much attention is 
paid to the electrometer and the electroscope, two instruments 


(London: Longmans, Green & Co.) 


which, after a period of comparative neglect, have been 


brought into fresh prominence by the many successes attained 
by the study of ionisation. The particulars given concerning 
the best insulators, earthing keys, protected conductors and 
condensers will meet most of the difliculties encountered with 
the electrometer as distinct from the galvanometer. Good 
work with the electrometer had almost become a lost art, but 
with quartz fibres, paper ‘needles,’ and amber insulation 
there is no reason why the electrometer should not become a 
favourite quantitative instrument, especially as it is about 
1.000 times as sensitive to small currents as the galvanometer. 
This extreme sensitiveness 18 almost equalled bv that of some 
electroscopes, which may be made to indicate, or even {6 
measure, currents of the order of 10-14 amperes. The present 
work gives full particulars of the methods of studying alpha, 
beta and gamma ravs, determining rates of decay, and sepa- 
rating radio-active products. A separate chapter is devoted 
to * standard " measurements, such as the quantitative esti- 
mation of radium emanation, the determination of small quan- 
tities of radium by the emanation method, and the study of the 
activity of minerals and mineral waters. A suggestive study 
is added concerning radio-active recoil. This is a phenomenon 
produced by the expulsion of an alpha particle (a charged 
helium atom) by one of the many products of radio-active 


transmutation. One of these products is radium A, produced 


from radiuin (atomic weight 226) by the successive expulsion of 
three helium atoms (atomic weight 4). Its atomic weight 18 
214, and when it transforms itself into radium B by the expul- 
sion of another He atom with a velocity of some 6,000 miles per 
second, the atom of RaB will © recoil ? with a velocity of over 
100 miles a second. That this velocity, imparted to ponder- 
able matter, is described as ** slow ” is a striking illustration of 
the extent to which our ordinary notions of matter are being 


modified. | E. E. F. 
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SECTIONALISING DEVICES FOR CENTRAL STATIONS. 
| | BY F. HEPPENSTALL. 
(Concluded from page 444.) 


- The svstems of sectionalising as outlined in the first portion 
of this article can be equallv well adapted for sub-stations 
where the system of distribution is alternating current with 
low pressures and static transformers are used. In cases, 
however, where motor generators are used together with 
secondary batteries the question requires rather a different 
treatment in order to obtain the best results, but at the same 
time the advantages gained by the use of a sectionalising 
system are very great. 

In running sub-stations with motor generators and batteries 
it is desirable that, in the event of heavy overloads, the whole 
discharge output of the battery shall be utilised to avoid a 
stoppage of the supply. and it is also desirable that, in the event 
of a heavy short-circuit occurring on the outside mains, the 
running machinery shall be disconnected from the supply, 
so as to prevent the possibility of the motor generators being | 
burnt out. In order to obtain the very best results, and to 
take full advantage of the discharge action of the battery, 
it is necessary that this shall, in cases-of accident, be auto- 

maticallv put into connection with the faultv section, and no 


ILLE] 


t &c.icn B. 


| relays No. 2 


| disconnected from the battery ‘bus bars. 


| numbered 19. A secondary battery, No. 16, is used to provide 
the current: for local circuits, which trip switch No. 14 by means 
of coil No. 15. 

Assume that the sub-station is running with a number of 
these sections in parallel, and that all the machines are opera- 
ting and the battery floating on the line. We will also assume 
that a fault occurs on section A of Fig. 4, and that section B 
of the same figure 1s healthy. 

The first thing which will happen will be that all the motor 
generators in the building which are in parallel will be over- 
loaded and relavs Nos. 22 and 23 will operate. These will 
close the local circuits, but in the case of section A nothing will 
happen. In the case of section B, however, current will flow 
from the two motor generators through switch 14 on to the 
main battery 'bus bars, and then through switch 14 to section A’ 
and up to the faulty feeders ; that is to say, a reverse current. 
will be flowing along connectors 12 and 13 on section B, 
whereas a forward current will be flowing along the same con-: 
ductors in section A. This reverse current in section B will 
have the JP of closing the reverse relay No. 17, and, as 
2 and 23 have already operated, the result will be 
that the automatic switch No. 15 is opened and section B i Is. 
Nothing of this sort,. 
however, will happen on section A, as the current through: 
switch 14 is in a forward direction. In the meantime the 
overload may have grown to such an cxtent as to operate the 


RENI 


Section A. 


a Fic. 4. 


charge and discharge switches should need to be operated by | a 
hand; also 1t is equally obvious that to enable the battery 
to attend to the overloaded section it must be disconnected 


from the healthy sections. 
In order to obtain this result a system has been adopted in 


utomatic circuit-breakers No. 5 on section A, and this leaves 


the battery discharging full on to the faulty section. 


It may here be pointed out that. should it be desired to. 


charge the battery from the motor generators during periods 
of liht load, the result is 


easily accomplished by suitably: 


which the feeders are arranged in sections on to their respective 
machines, the general principle being as shown on Fig. 4. In 
this arrangement section 'bus bars are not used, but provision | 
Is made so that, in the event of a heavy overload occurriny, 
the battery can be used to supply this overload and be dis- 
connected from the healthy sections. The exact system is as 
follows: Fig. 4 shows two coinplete sections, each section 
consisting of n. motor generators, of which the motor parts 
are marked 1 and 2 and the generators 3 and 4. Each gene- 
rator is provided with automatic cut-outs, No. 5. and feeds 

bus bars 6 and 7. From these 'bus bars the feeders 10 are 
taken, and the bars are also connected hy means of automatic 
switch, 14, to the main battery bus bars 8 and 9. The auto- | 
matic relays are three in number, those numbered 22 and 23 
heing placed in series with one pole of the generator and being 
of the ordinary overload ty pe. The third relay is numbered 
17, and is connected in circuit with tho battery connection for 
the section. This relay i is of the reverse-current type, and only 
operates when current is flowing in the direction of the arrow 


adjusting the field regulators, &c., as, even although a reverse 
| current is flowing through switch No. 14, nothing can possibly 
| happen until relays No. 22 and 23 are closed, which will only: 
happen when the motor generators are overloaded. | ! 
The action as described above may appear to be compli- 
cated. and it may be thought that a large amount of time is` 
occupied during operation. This is not so, however, as on a 
series of experiments carried out by the writer recently it was 
found that as soon as the overload is put on any section the 
whole of the reversing switches, relays, &c., operate SPPOIREIY 


instantaneously. - 
In stations of this description it would be usual to have the’ 


— 


| main circuit-breaker No. 5 provided with a time lag, and thvs 


for a short period of time the machines, together with the 
battery, would be in parallel on the fault. It is only if the 
fault is of such a capacity or has such a duration as to trip tke. 
time limit overload devices No. 5 that the battery itself is IE 
entirely alone to do the work. 

The above system, in which no actual sectionalising bars &re: 
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used, has many advantages; but further benefits are gained 
if the following arrangement is adopted :— 

The lay-out of a station showing three sections is shown in 
Fig. 5. These three sections, as previously, each consists 
of two dynamos, Nos. 3 and 4, provided with automatic 
switches, No. 5, and each supplying section bus bars, Nos. 
6 and 7. These section "bus bars are preferably arranged 
ring fashion, and the sections are divided by automatic switches 
No. 24. In addition, a set of battery bars, Nos. 8 and 9, 
are employed, and the main battery No. 11 discharges 
always on these. As regards the relays, there is one on each 
machine, No. 22 and 23, and there is also a reverse-current 
relay, No. 17, operated by a shunt, No. 18, and this relay only 
operates when current flows in the direction marked by the 
arrow No. 19. 

A secondary battery, No. 16, is provided, and three fine 
wire ‘bus bars, which run the whole length of the switchboard. 
In connection with this battery a fourth relay, No. 30, is pro- 


vided, its object being to switch battery current on to the fine 


wire "bus bars No. 26 as soon as its operating coil, No. 29, 
is energised. 


It will be noticed that the section switches are provided 


with trip coils No. 25, so that when the fine wire bus' bars 
No. 26 and 28 are alive these coils are energised. It will also be 


- 


Reverting again to our discussion in which a fault has 
occurred on section A, Fig. 5, and the sectionalising switches 


No. 24 have just operated, it will be seen that an alternative 


path from section B to section A is possible by means of the 
battery bus bars. Current will tend to flow from the good 
section B along these connections and 'bus bars to the bad 
section A, but in section B this current will be in the direction 
of the arrow marked 19, and will, therefore, be a reverse 
current. This means that relay No. 17 will operate and open 
switch 14 in section B. This will have the effect of com- 
pletely cutting off the battery from this section, thus leaving 
it absolutely free to attend to the fault on section A. B 
this time, if the fault is of reasonable magnitude, the two 
machines on section A, together with the battery, will be 
sending current into it; but they will be absolutely isolated 
from every other part of the system, and the remainder of the 
sub-station will continue to run in exactly the same way. If, 
however, the fault is of sufficiently large capacity and long 
duration to open the circuit-breakers No. 5, these will then 
operate, leaving the machines running free and allowing the 
battery to discharge to its full capacity into the fault. 

The same remarks as in the preceding paragraph also apply 
to section C. 


As previously mentioned, the whole of these operations are 


noticed that one pole of each dynamo has on its circuit-breaker | instantaneous, with the exception of the action of circuit- 
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Section C. 


Section B. 


Fic. 5. 


an auxiliary contact, No. 31 and 32, the exact object of this 
being described later. 

Assuming that on Fig. 5 all the machines are running in 
paralle!, and that the battery is floating on the line, also that 
a fault occurs in section A, the first thing which will happen 
when this fault occurs is that the relays No. 22 and 23 will 
operate ànd close their respective circuits, thus permitting 
current. from battery No. 16 to flow along bus bar 28 through 
the relays down to bus bar No. 27. Current will then flow 
from bus bar 27 through solenoid 29 back to battery No. 16. 
The fact that solenoid 29 is energised causes switch No. 30 to 
operate, and this puts battery current on to bus bar No. 26. 
Immediately this is energised current will flow through solenoids 
No. 25, and so open all section switches, No. 24. 

The object of the auxiliary contacts No. 31 and 32 here 
becomes apparent, as it will be seen that no current can flow 
through solenoid 25 unless the main switches No. 5 of one or 
both of the machines are closed ; that is to say, assuming it is 
a period of light load, and one machine is supplying two 
sections, there would, in the event of an overload, be no pos- 
sibility of the section switch between two sections operating 


and causing one section to be entirely disconnected from the 
supply. 


&ction A. 


breakers No. 5; and if on a running station a fault is de- 
liberately switched on to any section for experimental purposes, 
the action of the section switches follows so quickly as to be 
practically instantaneous. The amount of time lag given to 
circuit-breakers No. 5 depends upon local conditions. u 

It must also not be forgotten that with the last system it is 
possible to charge the battery during times of light loads, 
whilst at the same time keeping the sectionalising devices ready 
to operate in case of faults on the outside cable system. 

When charging the battery from the motor generators, 
although current will be flowing in the direction of the arrow 
No. 19, and will be operating the reverse current relay, yet. 
this will not open the battery section switch No. 14, as the 


machines themselves are not overloaded, and therefore there , 


will be no local circuit through their overload relays. The 
exact action which takes place can be clearly seen on reference 
to the diagram. If the machine circuit-breakers No. § are 
fitted with reverse attachments, then the system is absolutely 
complete, and protects the station from the effects of accidents 
to the}generating or transforming plant itself. 


Suppose, for instance, that one of the machines in a gectiqn . 


were to break down, current would flow into it from the healthy: 


machine and'also from the battery. This would hayer the: : 


4 
* 


* 
Lj 


Tega. 


' for radium, actinium, polonium, ionium, thorium, uranium. 
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effect of overloading the healthy machines, and the sectionalising 
devices would immediately come into operation. When sec- 
tionalising has taken place one machine will be in parallel with 
the battery, supplying reverse current to the overloaded 
motor generator or dynamo, as the case may be, and also to 
the corresponding section of the network. In the course of a 
very short time, depending on the time lag of the reverse 
circuit-breaker, the faulty machine would become auto- 
matically disconnected, and this would leave one machine 


and battery supplying current to the corresponding section. 


The system above described is suitable for generating 
stations where batteries are used, in which case, of course, the 
motors Nos. 1 and 2 in Fig. 4 would be replaced by steam 
engines. In cases of direct-current stations where batteries 
are not used, however, the same system as described in the 


first article would of necessity be adopted. 


The system above outlined is the invention of Mr. Branden- 


berg, electrical engineer to the municipality of Brussels, and 
has been successfully working in that town for several years. 


The writer's thanks are due to this gentleman for his kindness 
In carrying out experiments and giving practical demonstra- 


tions of the working of the system. 


RADIOACTIVITY.” 


We give below an abstract of the three Tyndall lectures on ** Radio- 


activity," delivered on Saturdays, May 24th and 31st and June 7th, 


at the Royal Institution by Prof. E. Rutherford, F.R.S. It has 


been necessary to restrict our account to the more recent researches. 
The first lecture concerned a-rays and their connection with 


the transformations. For his demonstrations Prof. Rutherford made 
use of very fine glass tubes, less than 0-5 mm. in diameter, made of 


a glass 0-001 mm. in thickness, filled with purified and compressed 
emanation. As the range of a-rays was small, even these tubes had 


to be brought pretty close to a zine sulphide screen to produce 
fluorescence. The a-rays from different substances had different 


ranges, the RaC rays the longest, the uraniunt rays the shortest 
range. These ranges could be distinguished and measured on magnified 


photographs of Joly's pleochroie halos round nuclei of uranium or 


thorium occurring in mica. ‘The a-ravs were only deflected by 
strong electric and magnetic fields. The deflection showed that 
the a-particle carried a positive charge; the determinations of the 
e/m had been difficult, and the proof that each a-particle really 


carried two unit charges had only recently been given—and was 
incomplete still—with the aid of strong electric fields consisting of 


two parallel plates, 40 cm. long, 5 mm. apart, charged to 2,000 volts. 
Un the photographs thus obtained the rays of RaC, Ra A and emana- 
tion could again be distinguished. 

Each atom of radium seemed to expel one a-particle. The par- 
ticles could be counted with the aid of the spinthariscope or of the 
ionisation which the particle produced when passing into a gas at 
low pressure charged nearly to the sparking point.ythe ionisa- 


tion being magnified thousands of times by the collisions 


of the particle with-the atoms. In repeating these experiments 
recently, H. Geiger (formerly with the lecturer at Manchester, 
now at the Reichsanstalt) let the particles shoot mto helium 
(not into the air) and used an Einthoven galvanometer whose 
quartz thread was thrown into tumultuous vibration when the ray 
tube was brought up close. The analysis of the photographic records 
obtained showed that the a- particles were emitted, not at a uniform 
rate, but in accordance with the law of probability. As it might be 
thought that one a-particle expelled might precipitate the transfor- 
mation of the neighbouring particles, these experiments had been 
repeated by Geiger and Rutherford with great care, and it had been 
established that the distribution curve really agreed with the prob- 
ability curve. These experiments had brought out the additional 
fact that actinium, and also thorium, emitted particles jn pairs, 
because, as Geiger had subsequently proved, actinium gave rise to an 
emanation of very short period (535 second), itself emitting particles, 
and thorium to an emanation of a period of } second. The deter- 


, minations of the charge imparted by an a-particle to an insulated 


body in a vacuum was 9:3x 10-!? electrostatic unit. More than 
20 substances gave a-rays, which were of different velocities for the 
different substances, but all of the same mass. All the substances 
should produce helium therefore, and that had been ua is 

e 


gramme of radium in equilibrium should in one year yield 158 cub. mm, 


of helium, according to Rutherford and Geiger; J. Dewar found 
169 cub. mm., Rutherford and Bolt wood 158 cub. mm. 

The a-particles were shot out equally in all directions, and the 
expulsion and its direction was not affected by strong fields. When 
a square rod (or a rod of triangular or hexagonal cross-section) was 
covered with a film of radioactive substance, the photographic helo 
produced about it was different, on account of this distribution, to 
what it would be if the rod were heated until it became luminescent, 
as was shown by photographs. Each expelled particle made the 
rest of the atom recoil, and as the atomic weight of the helium atom 
(the a-particle turned into a helium atom bv losing its charge) 
was 4, and the atomic weight of the known radioactive substances 
was greater than 200, the atom should recoil with about 455 — z% of 
the velocity and energy of the a-particle. Wertenstein had studied t he 
(very small) range of the recoil atoms in different media, and Makower 
and Russ had based a promising method of estimating the 
atomic weights of radioactive products on such observations. Hahn 
had separated the radioactive products in pure states by exposing, 
e.g., à metal plateto thorium C for a day, and then placing another 
negatively charged plate opposite the former, when the pure ThD 
would settle on the latter plate. 

"ome of these problems were discussed in the second lecture, which 
dealt with the origin of 8 and y-rays and the connection between 
them. As the 8-rays were 100 times more penetrating than the 
a-ravs, and the 4-rays 100 times more penetrating again, a separation 
Could be effected by means of screens. Paper would stop the a-ravs, 
and 3 mm. or 4mm. of aluminium the g-rays, whilst the ionisation 
due to y-rays remained perceptible through nearly a foot of lead. 
The B-ravs were identical with the negatively charged particles of 
kathode rays, but they were spontaneously expelled. 

Whilst the a-rays emitted by one substance were all of one velocit v, 
though that velocity differed from substance to substance, the 8-ravs 
given out by one substance were very complex; RaCalone gave more 
than 30 definite groups of 8-ravs. These features had been studied 
by Hahn and by Danyz, who arranged their magnetic fields in various 
ways. H. Robinson and the lecturer in similar experiments had 
taken advantage of the fact that a relatively wide pencil of rays 
(slot 3 mm. or 4 mm. in width) would be concentrated in a narrow 
space after having traversed a semicircle in a field, and had thus 
obtained spectra of g-rays ; the lines varied much in intensity, but 
the outside edges were sharply marked so that measurements and 
calculations had become possible. ‘The y-rays were probably iden- 
tical with X-rays of very high penetrating power. According to 
J. A. Gray, y-rays were produced by some swift -ravs, and the 
yràys of Rak were like X-rays capable of exciting the charac- 
teristic radiations of Barkla. But B and y-ravs did not always 
make their appearance together, as one might expect. The analysis 
of these radiations was best accomplished by the ionisation they 
called forth in methyliodide. 

Prof. Rutherford would regard 4-rays as characteristic of tho | 
respective element, £e., as types of radiation which would be set up if 
the element could be bombarded by g-ravs of sufliciently high. 
velocit y, analogous to the characteristic radiations emitted bv metals 
and metalloids when bombarded by X-rays of sufliciently high 
velocity. The secondary characteristic rays were always of smaller 
penetrating power than the primary rays; they were all exponen- 
tially absorbed by aluminium and studied in this way, and the 
penetrating power increased very rapidly with the fifth or sixth 
power, as the atomic weights of the element increased. It would be 
of the greatest interest. to determine whether y-rays from radio- 
active substances corresponded to the characteristic X-rays which 
elements should emit according to their atomic weights. Unfor- 
tunately it had not vet heen found possible to produce in discharge 
tubes X-rays of suflicient penetrating power to excite the charac- 
teristic radiations of heavy elements like uranium and radium. So 
far as extrapolation was permissive, however, the analogy did exist. 

To account for the phenomena, the lecturer (compare “ Phil. Mag." 
Vol. XXIV., pp. 453 and 893, October and December, 1912) sug- 
gested that the atom might consist of a minute nucleus, of the order 
of 10-'? em.. in which the greater part of the mass was concentrated, 
surrounded by electrons, probably distributed in rotating rings. The 
charge of the nucleus was positive and numerically equal to half the 
product of atomic weight and unit charge on the hydrogen atom, 
The whole atom was electrically neutral. A disturbed ring would 
emit X-rays or y-radiations of some detinite frequency ; the origin 
of the disturbance and of radioactivity in general was probably in 
the nucleus ; the 8-ray escaping from the atom would set the rings 
in vibration by losing part of its energy in traversing each ring, the 
energy absorbed being a definite. multiple of a unit of energy con- 
stant for each ring. ‘The different types of 8-rays emitted by the 
same radioactive substance did not result from a single atomic ex- 
plosion, but would represent the statistical effect of a large number 
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of m each of which probably emitted a varticle of some definite 
speed. « 

The third lecture dealt with the radioactive stava of the earth and 
atmosphere. Franklin had given his theory of atmospheric elec- 
tricity in 1749, and almost every year brought a new theory now ; 
but not one of these theories was sufficient, and certain problems re- 
mained unexplained. The earth was, in fine weather, positively 
electrified ; the potential rose as we ascended into the air. 'The 
potential of the air was measured with the aid of the water-dropper 
of Kelvin or of flame on radium collectors. If two large metallic 
plates were placed opposite one another, the one earthed, the other 
charged to 1,000 volts, the potential of the air between the two 
plates would steadily rise to nearly 1,000 as the collector joined to 
an electroscope was brought nearer the charged plate. The water- 
dropper indicated the potential at the point where the drop broke 
away, and it gave the true potential pretty quickly. When a flame 
or radium collector was used the ions produced were separated by 
the electric field, the negative ions being withdrawn from the point 
in question until its potential was again what it had been before the 
collector was introduced. As, however, radium gave also pene- 
trating rays, G. C. Simpson had replaced it by ionium, which gave 
only a-rays penetrating less far, so that the influence of the collector 
was confined to a small range. The ionium was attached to an insu- 
lated wire stretched some feet abovetheearth. This collector was not 
disturbed by the neighbourhood of buildings and was serviceable in all 
climates, and had proved useful on the “Terra Nova" in the 
Antarctic. 

The potential gradient near the earth was about 100 volts per 
metre. But it fluctuated very much and capriciously. There were 
two minima in a day as a rule, at 4 a.nr. and 2 p.m. for Kew; the 
second minimum was little noticeable on mountains, and had been 
connected with the dust collecting in the atmosphere after noon, but 
Simpson had also observed it in the Southern Indian Ocean. At 
higher altitudes in the air the gradient decreased to about 20 volts 
(instead of 100 or more near the earth) at 2,000 and 3,000 metres. 
On Glossop Moor W. Makower had found that the gradient tended to 
vanish, the potential apparently approaching a maximum of 60,000 
volts above 4,000 ft. These observations were made with kites 
attached to insulated wires; observations from balloons were dis- 
turbed by the balloons themselves. Although air might be con- 
sidered an insulator for potentials below the sparking value, it was. as 
Elster and Geitel had first shown, always sufticiently ionised to dis- 
charge an electroscope, especially if positively charged. Measure- 
ments of the ionisation could be made with the apparatus of the late 
Ebert, who drew a current of air (by a clock-driven fan) through a 
tube, enclosing an axial electrode joined to the electroscope. Air 
normally contained some 1.000 or 2,000 ions per cm.3, assuming that 
each ion carried the unit charge of 47 x 10? unit. The positive tons 
generally predominated, on average by about 17 per cent. over the 
negative ions. Some of these ions were swift, moving at the rate of 
1:6 cm. per second with a gradient of 1 volt per centimetre. "These 
swift ions would quickly recombine, especially if the ionisation- 
counter tube of Ebert or of Gerdien were long, as À. Schuster had 
demonstrated ; but there were also much slower ions, carrving con- 
densed water with them, according to Langevin, and moving only gs 
down to 3:45 cm. per second ; these slow ions seemed at Sydney, in 
Australia, to be far more abundant than the swift ions (Pollock). 


As the ions recombined they must be reproduced in the air. That 
might be effected by the radio-active matter always present in the 
air, which Eve had measured by absorbing the emanation by charcoal 
and expelling it again by heat. The ionisation thus accounted for 
was far too small. But when it was considered that y-rays pene- 
trated from the earth into the air, the ionisation of the air near the 
ectth could be explained ; since the y-rays were absorbed by the air, 
however, those rays could not explain the high potentials in the 
upper atmosphere. But observations as to these questions and as to 
the - «rays from the sea (which contained little radium) were not con- 
cordant. Anyhow, there should be a steady current fron the air to 
the earth. Ingenious measurements had been made by Wilson, 
and this current had been found to be excessively small. Yet about 
9 per cent. of the atmospheric charge would be dissipated per minute, 
and without a return current the atmospheric charge could not be 
maintained. Lightning and the rain had been resorted to for expla- 
nation; the rain was supposed to be negatively charged, which 
would leave the air positive, but recent observations by Simpson at 
Simla confirmed on the Continent, showed the rain to be more 
frequently positively than negatively charged. There remained a 
suggestion of Ebert’s, though it could not be an important factor, 
thet positive ions lived loncer than negative ions. 

As we were not able to explain the phenomena, Prof. Rutherford 

concluded, we might consider extra-terrestrial sources of electricity. 
But he saw no necessity for introducing an external agency if a 


high ionisation were admitted for the upper atmosphere, which 
"chuster's theory of terrestrial magnetism demanded, and which was 
in accord with many facts, for instance, with the greater range of 
radiotelegraphic signals at night time than in day time. There were 
difficulties in Birkeland's idea of electrons coming from the sun as 


causing the aurora, because the atmosphere should soon become 


highly charged and repel further electrons. The objection might be 
met, and aurore, no doubt, were connected with electric discharges 
in the rarefied atmosphere. The sun, however, emitted ultra-violet 
and other rays, which would produce ions as they produced ozone 


(according to Pring) in the upper atmosphere. At the reduced 
pressure there the ions would be exceedingly mobile and the con- 


ductivity of the air should be very great therefore. But much 


remained to be explained. 


CORRESPONDENCE. 


EFFECT OF THE MOON ON WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


"SIR: Heavy atmospherics prevented mv making any reliable 
observations on the effect of moonrise on wireless signals after 
full moon in March. But complete absence of atmospherics on 
Apnl 23rd, together with the fact that Yquitos and Lima 
happened to be working at just the right time, enabled me to 
get a curve of their signals which corresponds closely to the 
January curves of Manoas, Trinidad and CDQ, and Y quitos, 
and makes it plainly evident that the effect of moonrise is 
at the receiving station. 
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In curve, from 8 p.m. to 8:36 p.m., Yquitos' signals in- 
creased gradually, becoming steady at 8:36 p.m. at 200 times 
audibility. This is the usual increase of all distant stations 
as the night advances. When not otherwise complicated, the 
time of attaining normal night strength depends on the relative 
difference in latitude of the station and the eun, being earlier 
the greater the difference, and more apparent in the higher 
latitudes than on the equator. - 

In order to give Lima's signals on the same scale as Y quitos 
they have been multiplied by 26-66. Lima's signals from 
8:44 p.m. to 8:56 p.m. do not follow the curve. This merely 
shows that the latter reached normal strength earlier than 
Yquitos on this night. At 8:57 p.m. the moon rose at Boa 
Vista. From this time on the curve is typical of all of them, 
with the exception of the February curves of Manios. The 
time between minima, of nine and a-half minutes, is the same. 

The unusual variation] in the signals received from Manáos 
during the month of February (at night only), and which has 
now disappeared, seems to be explainable as follows —]he 
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equatorial calm belt, a region of upward rising air, heavy 
clouds, rains and thunderstorms, several hundred miles wide, 
has been moving north. Consideration of the weather at 
various places between here and Manaos shows that the maxi- 
mum variation in Manáos' night signals (and also their maxi- 
mum strength) occurred about the middle of February, when the 
northern edge of the calm belt was just about midway between 
Manàáos and Boa Vista. Changes of strength of 2 to 300 in 
five minutes, and 25 to 1,000 in six minutes were noted, and to 
keep track of signals it was necessary to take readings at ha!f- 
minute intervals. Since the northern edge of the calm belt 
has got near to here, Manáos' signals are weaker, but perfectly 
steady, keeping at 500 or 600 for an hour or so every night. 

Combining all of these results makes it look probable that 
there are at least three ways in which waves are propagated at 
night: (1). Guided surface waves, (2) waves proceeding up- 
ward at an angle from the antenna, which are bent down by 
some phenomenon similar to reflection, in such a way as to 
make the law of reflection hold good, and requiring the reflect- 
ing medium to be midway between the stations ; (3) waves 
which proceed in some unexplained way, probably almost 
directly upward from the antenne, and are received from 
directly above the receiving antenna. 

This last hypothesis seems necessary to explain the fact that 
the moonrise effect is independent of the distance or difference 
in longitude of the stations. Otherwise it will be necessary to 
assume that the height of the reflecting medium above the 
earth is much greater than the 50 to 100 miles usually postulated. 

That my aerial, 120 times as long as high, shows no directive 
effects at night would be explained if the waves from the upper 
atmosphere, by unequal reflection and diffraction, or other 
conceivable ways, should have become so confused that they 
are no longer plane polarised. In such a case, considering the 
waves to come from almost directlv above, changing the 
direction from which they come would have little effect, 
although a change in the angle of incidence of the wave front 
would still affect their strength. | 

The double drop at moonrise is still a mystery to me.—I 
am, &c., ` 


Amazonas, April 5. AUSTEN M. CURTIS. 


EVERYONE HIS OWN WIRELESS ANTENNA. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: As bearing out the suggestion made by Prof. Fleming 
in your current issue that the space wave in wireless telegraphy 
is supplemented by some effect which travels through the earth, 
it may be of interest to mention that I find that my own body, 
without any wires or anything else, will serve as antenna for the 
receipt of signals from the Admiralty. 

My receiving apparatus at 40, Chester-square is on the ground 
floor, and with my ordinary aerial entirely disconnected I find 
I can get the Admiralty signals, faintly, it is true, but quite 
audiblv, by merely touching with my finger the terminal to 
which the aerial is usually connected. This result, however, 


_can only be obtained with very careful tuning, and with the 


Brown relay and the crystal detector which I employ in their 

most sensitive conditions. I have not been able to get any 

signals in this way other than those coming from the Admiralty, 

but, of course, the Admiralty station is comparatively very 

near, and all the other signals are much less powerful by the 

time they reach me.—1 am, &c., 
London, June 23. 


A. A. CAMPBELL SWINTON. 


DOMESTIC FITTINGS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your Commercial Section you have lately com- 
mented on the need of standardisation of wall plugs, and this 
is doubtless a most clamant and obvious need. There are also 
other things that require standardising. Not infrequently one 
has found lamps that will not go into holders, or lamps that are 
too loose, or lamps in which the two pins of the bayonet socket 


joint do not get down to the cross slot, and conversely others 
in which the springs of the contacts are not sufficiently com- 
pressed to give good contact. Then one finds ceiling roses in 
which the cord grip holes will take only the most slender flexible. 
Also tumbler switches, wall sockets, and ceiling roses have the 
screw holes in all positions and all distances of spacing, so that 
a contractor will find a particular make enjoined that does not 
fit his boxes or his cover plates. As for small screws, they are a 
law unto themselves, neither Whitworth nor B.A. nor any one 
other gauge. 

One of the satisfactory qualities of gas fittings 1s that one can 
buy a fitting, a tap, a nozzle, a plug, or any small thing any- 
where and at any time, and it fits the rest of the job. It is 
either half-inch, three-eighths, or quarter, and no further 
description 18 required. 

The cycle trade was at one time in a state of chaos, and I 
believe it is now standardised. It is high time that the elec- 
trical manufacturers began to “ tak a thocht and mend " in 
the domestic appliance, and save the purchasers this frequent 
annoyance of variations from the mean.—I am, &c.. 

Edinburgh, June 21. Francis G. Baily. 


ADAPTERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIr: I notice in the leader in your Commercial and Industria! 
Section this week mention is made of the subject of adapters, 
and I should like to say that the difficulty you mention of con- 
trolling the lamp apart from any apparatus that might be 
connected through the adapter has been very great. 

When I first designed my own adapter, I endeavoured to 
incorporate a switch with the bottom holder which would con- 
trol the lamp above, but I found that the cost made the adapter 
so prohibitive I was afraid there would be no market. 

I have recently been looking into the matter again, and think 

that I shall shortly be able to arrange for an adapter, incor- 
porating this switch, to be put on the market at only a slightly 
greater cost than the existing one. 
. When dealing with this question of adapters it must always be 
horne in mind that the adapter is often employed on a swinging 
pendant, the lamp of which is provided with some sort of shade. 
This being the case, it is essential that it should be possible for 
the operation of connecting anything to the plug or switching 
to be done below the shade.—I am, &c., 


London, June 20. N. W. PRANGNELL. 


THE “ENGINEER” AND THE LONDON COUNTY 
COUNCIL TRAMWAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: The leading article in the “ Engineer" of the 20th 
inst. was of so pessimistic a nature that on reading it I wae 
tempted to inquire: “ Are things what they seem ? " 

The concluding ‘paragraph especially chilled me. To read 
in one of the best-known engineering periodicals that ‘ Of 
course it is just possible that the introduction of some new form 
of propulsion might considerably reduce running expenses, 
but in that case the whole of the expensive electrical equip- 
ment might have to be put on the scrap heap. Even this, 
however, might turn out to be the cheapest course in the end” 
wes very disheartening to an electrical engineer, notwith- 
standing the three qualifying mights. Wishing to try some 
more cheerful reading I picked up the,“ Red Magazine,” and, 
opening it at random, struck James Barr's “‘ Red Ink Notes," 
and found solace in the following sentence: “A man who 
knows nothing about the subject, vet who imagines he knows, 
can put his foot in it flatter and with more chaotic results than 
even a man who deliberately sets out to mix matters up. 
Especially is this true if it happens that the knowledgeless 
person is actuated by the best of intentions and inspired by a 
holy wish to do the person affected a good turn.” —I am, &c., 


London, June 24. VERB. SAP. 
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CONCERNING THE NEUTRAL COMMUTATION ZONE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: As Mr. Latour in his letter in Tae ELECTRICIAN, 
May 30th, p. 325, abandons further discussion, a concise 
statement of the results obtained, as given below, may interest 
the reader. For details I refer to Toe ELECTRICIAN, 1913, 
February 28th, p. 976 ; April 11th, p. 24 ; May 23rd, p. 268. 
The Latour theory, hitherto assumed by Latour himself 
and by many authors to be * very much alike" with my 
views on commutation, has been admitted by himself to be 
essentially different, and to belong in reality to that class of 
theorles developed or admitted by Arnold, Baily, Fischer- 
Hinnen, Girault, Hobart, Kapp, Lamme, Mauduit, Silvanus 
Thompson, Worrall and many others. In all these theories, 
which may conveniently be termed the theories of the Arnol- 
dian school, because Arnold has particularly elaborated this 
sort of theory, it is assumed that for perfect commutation a 
definite positive magnetic field is wanted under the commutation 
pole.. But all these theories assume, in, the mathematical 
treatment of the question, that the E.M.F. produced in the 
said positive magnetic field ought to be exactly balanced by 
opposed E.M.F.s produced in negative magnetic fields, and 
that thus the average field is zero or neutral. In Latour's 
statement of the theory there is only the quite insignificant 
semblance of a difference that he insists, in the first. place, 
upon the neutrality of the " average " field; but he, too, 
assumes that a positive magnetic field under the commutation 
pole is essential for perfect commutation. The calculation of 
this assumed magnetic field under the commutation pole is, 


according to Latour, the same as in all other Arnoldian school 
theories. 


In contradistinction to all the Arnoldian school theories, it 
results from my explanations that the field under the com- 
mutation pole ought to be neutral, as shown in the above figure. 

The experimental decision as to which of the said views is 
right may be obtained by means of two exploring coils located 
on the armature, one in a slot, the other outside that slot in the 
air-gap between the armature and the commutation pole. 
When the armature rotates while the field-magnet is excited, 
and current is produced with perfect commutation, then the 
slot will pass through a certain position where the exploring 
coil within that slot shows zero E.M.F. At that moment the 
exploring coil outside the slot will show, according to the 
Arnoldian school theories, an E.M.F. indicating the existence 
of the alleged * quite definite positive magnetic field.” From 
my explanations it follows that both coils will have zero 
E.M.F. at the same time. 

I invite experimentalists to take this matter in hand, and to 
prove, by suitably arranged experiments, which state of the 
field really exists when there is perfect commutation. 

. With respect to Girault’s condition, R,T/L>1, and other 
similar conditions, it results from my explanations that they 
are due to mathematical erroneous assumptions tacitly intro- 


in the dynamo.—I am, &c., 
Scheveningen, June, 17. 


C. L. R. E: MENGES., 


present anything really existing. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 
The follewing abstract from some of the specifications recently published have been 


specially compiled by Messrs. MEwnBuRN, ELis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 


Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS. 


4,067 Brown. Telephony. 


Relates to telephonic relay systems in which the association of relay apparatus with 
the line is made such as to obtain balance of electrical conditions in the system on 
opposite sides of the relay. One terminal of a pair of terminals of the relay is con- 
nected to a point midway on a coil of high self-induction placed midway in the line 
or return wire, and the other terminal to a corresponding point on the other wire. 
The second pair of terminals may be connected to thé ends of the coil. The system 
is thus divided into two parts, and the points at which the one pair of relay terminals 

' makes contact with the coil and with the “line” are preferably adjustable, so that 
the SENTICA characteristics of the two parts of the system can be adjusted to corre- 
spond. . 

5.026 Hupers. (Julius Pintsch Akt.-Ges.) Tungsten filament and a process of manu- 
facturing same. (Cognate application, 8,758/12.) 

5.027 Hus&Ens. (Julius Pintsch Akt.-Ges.) Tungsten filament and a process of manu- 
facturing same. : 

5.028 Hupers. (Julius Pintsch Akt.-Ges.) Drawn metal filament and a process of 
manufacturing same. (Cognate application, 3,749/13.} 


9,735 Wiusow. Methods and apparatus for charging storage batteries. (Addition to 
9,593/12.) 


11,559 Waters. Distribution of electric energy. 
11,584 BroustEIN. Electric current distribution system. , 
11,597 Ecxmann. Methods of equalising the load on systems of supply for direct-current 
electric motors. 
11,714 Merton. Wireless telegraphy or telephony. i 
Claims the combination with a wireless telegraph or telephone receiving apparatus 
having an indicator giving audible signals of a device for intensifying the current in 
the indicator and a phonograph recorder to receive a record the intensifying signals. 
11,957 SiguENs-ScHuCKERTWERKE Ges. Devices for damping the oscillations set up in 
alternating-current dynamo-electric machines. (20/5/11.) 
11.997 Hitt. Electric lamp apparatus for signalling for semaphore and like codes. 
12,075 Martin. Electric heating device. l 
12.330 MaTTHEws. Electrical heating apparatus. : <r 
12,371 REE Safety apparatus for signalling on and stopping trains independently 
of the driver. 
12,380 Soc. Anon. OrriciNE GaLILEo. Electric searchlights. (31/5/11.) 
12,381 NAvLoR & NAYLoRGRAPH (LTD.). Holders for incandescent electric lamps. 
12,445 Gipson. Couplings and means for fastening wires together and to the terminals of 
electric batteries. lamps, wall plugs and other apparatus or appliances. 
12,449 Soc. Anon. OrriciNE GALILEO. Apparatus for operating electric searchlights 
"from a distance. (31/5/11.) 


12,469 Grapirz. Drawing of wires and more particularly of tungsten and other metal 
filaments. 


12,505 Maurice. Storing and charging of electric hand lamp and like secondary bat- 
teries, and apparatus therefor. 

12.547 Corwin. Telephone exchange systems. 

12,569 Venner, Electric heating and cooking devices. 1 

12,752 Maune Mary HouBRRSs, executrix of the late Joseph Hubers, deceased. (Julius 
Pintsch Akt.-Ges.) Process for the manufacture of filaments of a!loys of tungsten, 

13,125 Tarrant & Sykes. Railway signalling. 

13,213 Soar. Electric resistances made in the form of woven nets or mats. 

13,680 PaAsquALINI. Electric searchlights. 

14,225 MUNDEN & Muir. Electrically operated announcers. (29/1/12.) 

14,880 Kirsgg. Synchronous phonographs and kinetographs, 

Relates to a motive device for feeding the film to the kinetograph, and means for 
controlling the device by the phonograph to maintain the synchronism, and consists 
in the employment of a reciprocating solenoid engine, the solenoids being energised as 
required according to the position of a commutator or the like revolving with the 
phonograph. The inertia of the moving parts is made small, so as to prevent ths 
feeding device from running ahead of the phonograph, and it is stated that more 
accurate timing is obtained than with a synchronous motor or the like. - 

14,929 HARTFORD & MASTRANGEL. Apparatus designed primarily for starting an internal 
combustion engine by means of electric energy. (27/7/11. . : 

15,659 Siemens Bros. Dynamo Works (Lrp.) & Brooxs. Electromagnetically ops: 
rated switches, cut-outs, and the like. 

Relates to apparatus of the kind in which an armature when attracted by an electro- 
magnet closes or opens an electrical circuit or operates tripping gear or the like and 
wherein an adjustable air-gap is provided in the magnetic circuit of the apparatus. 
According to the invention the adjustment of the strength of the current exciting the 
electromagnet which just attracts the armature is obtained by bodily moving à pole 
piece in a direction inclined to the armature so that the movement of the pole piec: 
is partly in a direction parallel to the armature and partly in a direction at right angles 
thereto. The use of the invention is suggested in connection with “ limit switches 
in multiple unit electric train control. 


18,080 MARRON Noct aun d d wearing apparel, such as gloves, mittens, and the 
ike. ( /11.) 

18,349 Berry & MARKHAM. Ironclad electric switch and distribution boards. 

18,425 Lax&. (J. B. M. Electric Co.) Generator regulators. 

18,908 AncoLp. Electric flame arc lamps of the magazine type. 

18,980 Pace. Electric switches. . 

19,740 Cox. Contact fingers or brushes for electric controllers and like purposes. 

21.179 TYLER Apparatus Co. & Bishop. Electric indicating apparatus. 2/12) 

21,813 Soc. Ep. GaBREAu & P. DEtAux. Electrical regulating apparatus. (9/2/ 

22,539 BERRY. Indicators for electric switches. i 


23,732 Core. Portable self-contained electric tell-tale and dashboard lights for motor 
vehicles and the like. 
23,814 AnGeL & CnEANE. Fitting electric lamps to firemen's helmets. 
24,435 RIETKOTTER & CLAES. Electromagnetic ore separators. de of 
28,489 RoBERT Boscu (Firm or). Process for bending tubes and other parts mad? 
vulcanised fibre. (10/1/12.) : ired 
This invention consists in warming the parts, bending them into the form Aae os 
and holding them clamped in this form until cool. Melted paraffin is mention ture 
suited to form a liquid bath in which the parts are raised to the required temperature. 
1913 SPECIFICATIONS. 
119 HaErFELv. Connecting terminal for high voltage circuits. , ks and 
1,433 ELECTROMETER EQUIPMENT Co. & BRENNER. Combined mechanical loc 
electric circuit-breakers for lift doors and gates. 
2,152 SmitH Devices for electrocuting animals. (3/2/12.) 
2,199 SurrH. Apparatus for electrocuting animals. (17/2/12. ic bate 
2,395 ENoLE. Process of making an alkaline gelatinous electrolyte for galvanic 
teries. (8/10/12.) 


2,396 EncLe. Copper oxide plate for use in electric batteries and process of producin? 

same. (8/10/12.) ao d 

oia Rr xen TOREN is oF). Devices for automatically adjusting the tim 
gnition in internal-combustion engines. (14/3/12.) : sod 

4,890 Parsons & WADDINGTON. Pendulum indicators for use with electric bell systems 
or for like purposes. 


5,872 oo Eeu Axt.-Ges. Electrical alarm signalling apparatus for ordnanc^ 
5,918 Ancus. Apparatus for operating and controlling railway point locking ih a 

(16/2/11, Divided application on 3,828/12. 15/2.) ^ |ternatin£- 
. 7,776 ALLMANNA SVENSKA ELEKTRISKA AKTIEBOLAGET. Windings of alte 
current-dynamo-electric machines, (6/4/12.) 
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CHARGE OR EXCHANGE ? 


The opening of a new era, or if it be preferred, a fresh 
commercial campaign on behalf of the electric battery 
vehicle has come at a time when there exists a powerful, 
well organised and extensive industry engaged in the 
production and exploitation of petrol motor cars. Some 
ten or fifteen years ago, when an attempt was made to put 
electric cabs on the streets of London, the motor vehicle 
as we know it had not come into commercial being. Not 
even with the prospect of an opportunity free of organised 
competition could the movement get going and maintain 
a hold on the transport situation. With the coming of this 
new opening for the electric vehicle, backed as it is to some 
extent by the immense popularity of the movement in the 
United States, there are other and newer conditions to be met, 
because of the growth in the meantime of a petrol-motor 
car industry. The failures of fifteen years ago may, in 
some measure, be taken as a warning by those who at this 
Juncture are identifying themselves with the electric battery 
of the present day with the idea of obtaining for it its proper 
place in the field of road and rail traction. The electric 
vehicle pioneers may not be altogether complacent in 
contemplating a passage between the Scylla, represented by 
the petrol-producing industry, on the one hand and the 
Charybdis, composed of petrol motor car makers, on the 
other. But it is between these interests they must steer if 
their present frail craft is to be piloted into smooth waters. 


ON. 


Maybe, like UrvssEs, they will be required to pay toll to 
one or other of the monsters, but the passage of the straits 
cannot be avoided. One significant fact must be kept 
prominently in mind in considering the present electric 
vehicle position. The petrol motor car makers are not 
blind to the future possibilities of the electric. Mr. T. C. 
PuLLINGER, of the Arrol-Johnston Company, has made 
journeys to the United States from which he has returned 
increasingly enthusiastic on behalf of the electric vehicle. 
His enthusiasm has taken practical shape in the splendid 
new works which the company has put down at Dumfries, 
and part of which it will, we understand, devote to the 
manufacture of chassis for electric vehicles. Should this 
admirable piece of pioneering stimulate other good motor- 
car makers to enter the same field then the way will be 
more easy for the producers of the batteries, which will be 
needed in large quantities to drive these vehicles. The 
problem before them is not so much one of the class of 
battery which shall be employed, though this is of immense 
importance, but of the providing the electric vehicle users 
with facilities for utilising the energy of storage batteries in 
the best and easiest way. We have already hinted at the 
exchange of an uncharged for a charged battery as a more 
acceptable method to the public than elaborate arrange- 
ments for recharging by the motorist himself, either at his 
own garage or the local electricity works. A well-organised 
scheme with this exchange idea in view, if put into shape 
at the outset of the development of the electric vehicle, 
would probably bring the petrol ear maker into line, and his 
selling connection would be at disposal, as well as the chassis 
building section of his business. The battery makers, on 
the other hand, would be in a position to produce in large 
quantities and could obtain valuable information from the 
data they would collect on account of the batteries being 
always their property, and under their general supervision 


and maintenance. 


Glover's Twelfth Almanac.—By the time this issue has appeared 
the hearts of many central-station engineers, and particularly mains 
engineers, will have been gladdened by the new edition of Glover's 
Almanac. This hardy annual is now in its twelfth edition. and from 
a hurried glance through its contents it is well up to the usual 
standard. Humorous selections are, if anything, more numerous 
this year, and the sketches. of which we hope to give"a?few specimens 
from time to time, are funnier than ever. In case any of our 


‘readers have been overlooked in the distribution of copies we 


remind them that they must make early application before it is too 
late, : os 5 


—_ toe 
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LEGAL INTELLIGENCE. 


Geese 


Rating of Tramways. ‘ — ^ — 


In the House of Lords (before the Lord Chancellor ar 1 Lords Shaw 
and Moulton) arguments were begun on Friday last in an appeal by 
Tottenham Urban Council against an order of the Court of Appeal. 
dated Feb. 8, 1912, in favour of the respondents, the Metropolitan Electric 
Tramways (Ltd.). 

The decision of their Lordships will be one of far-reaching importance to 
all tramway companies throughout the kingdom, as it will decide the 
moot point whether the land used by tramway companies for their 
lines is to be treated as ‘‘ land used only as a railway," Jn that case, as 
hitherto, such tramway companies can claim to be rated for the general 
district rate under sec. 211 (18) of the Public Health Act, 1875, in respect 
of their lines in the proportion of one-fourth part only of the net value 
thereof. The appellants contend that the word " railway” in the 
section ought to be read so as to exclude what is ordinarily understood 
as a‘ tramway ” and on various grounds submitted that the respondent 
com pany ought to be assessed at the higher value. 

Mr. Macmorran, K.C.. Mr. Walter Ryde., K.C.. and Mr. Cartwright 
Sharp appeared in support of the appeal; while Mr. Danckwerts, K.C.. 
and Mr. C. C. Hutchinson were for respondents. 

Mr. MAcCMORRAN, in opening the case, said that the tramway was 
constructed under Parliamentary powers obtained for its construction 
as a ' tramway," and not as a light railway. The man in the street 
might not be able to «ay whether he came to business by a light railway 
or a tramway, because the appearance of the two being identical he would 
have no means of deciding the point. The true test, as pointed out in the 
Swansea case, was what powers did the private Acts confer on the 
undertakers ? When power was obtained to construct these tramways 
they were for tramways propelled by horse power. ‘Phe Acts he should 
have to refer the Court to were the North London Tramways Acts of 
1882, 1897 and 1902, the North London Suburban Tramways Order, 1879 
(confirmed by the Tramways Orders Contirmation Act, 1879), and the 
Tottenham Improvement Act, 1902. In all of those Acts the lines were 
dealt with as tramway lines. ‘They purported to incorporate the Tramway 
Act: there was no mention in any of them to the Railway Clauses 
Consolidation Act. Later horse power was replaced by electrical energy, 
but it was still a tramway. Light railways were constructed. under 
Acta of Parliament which were ditferently drawn to Acts of Parliament for 
the construction of tramways. In the present case their. Lordships 
would have to consider the County of Middlesex. Light Railways Orders 
of 1901 and 1903, both made and confirmed under the Light Railway 
Act, 1896, His submission was that that case was governed by the 
Wakefield case. That was a decision as to light raibwavs, and it was held 
that by virtue of the Light Railways Act, 1896, the light railway was a 
railway to which sec. 211 (1B) of the Public Health Act, 1875. applied. 
The decision in that case went on the ground that the undertaking was not 
constructed originally as a tramway, and was therefore a light railway, 
and the House of Lords adopted the view expressed by the Court of 
Appeal. "The Swansea case, on which the Divisional Court acted pre- 
sumably, was bronght to the notice of the House when the Waketield case 
was argued, and if thev had thought it not good law their. Lordships 
would have over-ruled it. 

The LORD CHANCELLOR: You invite us to hold that the Swansea case 
governs this case, and that the Court of Appeal were wrong in over. 
ruling it and following the case of Thorton Urban District Council v. 
Blackpool & Fleetwood Tramway Co. decided in 19097 

Mr. MacMoRRaAN replied in the affirmative, and went on to explain 
the history of the Tottenham Tramways. He mentioned that the tram- 
way and light railway had a junction with each other, and had junctions 
with other tramways and railways outside the district, and all of them 
were worked by respondents as one connected system. The carriages 
or cars used on each were the same, the wheels had the same flange and 
could run over all parts of the system. ‘The electrical energy used now 
for working the system was generated at one power station, and thence 
transmitted over a common system of cables and mains to sub-stations. 
Prior to 1904 respondents, in respect of the tramway, were assessed by 
appellants to the general rate of the district as a railway was assessed 
under sec. 211 (1B) of the Act of 1875, namely, in the proportion of one- 
fourth part only of the net annual value; they then came to the con- 
clusion that they were tramways, and, therefore, not entitled to the 
reduction, Accordingly in the assessment appealed against they 
assessed them at the full net annual value, pamely £495. 12s. 6d. 
Respondents paid £123. 188. 2d., but refused to pay the balance 
(£371. 148. 4d.). On a complaint by the Council to the justices they made 
an order for payment by respondents of the balance of the rate. The 
Divisional Court affirmed the justices, but the Court of Appeal reversed 
their decision. Hence the present appeal. On Monday the learned 
Counsel continued his argument, and was followed by Mr. Ryde. 

Mr. Danckwerts then opened for the respondents. There was nothing 
mysterious in the word railway. Rails fixed to sleepers on the ground 
were as much a railway if used for carriages to pass over whether the 
undertaking was promoted under a private bill for the promotion of a 
tramway or a light railway. The important point was that it must he 
for public conveyance and must be a railway constructed on the land 
under powers of an Act of Parliament. That distinguished it from a 
railway put down by & company, for example, to link up their colliery 
with a railway company’s sidings. The tramways and light railways 
described in the case were identical and their uses and working were 


of all the outstanding matters, 


mal application to stand out until Tuesday next. 
formalities to be gone through, and the result of their deliberations had 


personal notice. 


such a claim. 


subscriber pay more than a casual user of ‘telephones. 


might not be able to use before the end of the vear. 
should either be carried over into the following year or the charge should 


identical, and as one system, and each was used under statutory powers, 
In carly legislation a railway, it would be found, was always described in 
the Statutes as a '' railway or tram road,” and it would be unreasonable 
to hold that a light railway, which was in fact a tramway, was entitled 
to partial exemption, while a '' tramway," because so called, but indis- 
tinguishable from a light railway in any particular, was not. Counsel 
concluded his argument yesterday (Thursday) and their Lordships re. 


served their decision. 


Telephone Arbitration. 


In the Court of Appeal on Monday (before the Master of the Rolls and 
Lords Justices Kennedy and Swinfen Eady) the matter of the National 
Telephone Co, (Ltd.) v. H.M. Postmaster-General was down for hearing 
upon the appeal of the Postmaster-Gereral and the cross appeal of the 


company from the judgment of the Railway and Canal Commissioners 


upon the application of the National Telephone Co, to have determined 
the differences which had arisen. between the company and the Post- 


master-General as to the terms on which the business of the company 
should be taken over by the State, 


The ATTORNEY-GENERAL announced that he was very much indebted 
to their lordships for the time granted to them and for the assistance they 
had all received, and the result was that they had arrived at a compromise 

He would not trouble their lordships 
with details, but he must ask their lordships’ indulgence to allow the for- 
There were certain 


to be put into writing, which would take some little time. He thought, 


however, their lordships would not be troubled with the appeal or cross 
appeal, and if their lordships would allow the matter to be put in the list 
for Tuesday next to be mentioned that would meet the situation. 


Sir ALFRED Cripps, K.C., on behalf of the company. said he desired to 


associate himself. with everything the Attomey-General had said, and 
that he thought all the differences were settled. 


Certain formalities had 
to be gone through which could be done by Tuesday next. 


Their tordships agreed to this arrangement. 


Telephone Calls. 


At Manchester County Court on Tuesday, Judge Mellor, K.C., heard 
two actions brought by the Postmaster-General for the recovery of tele- 
phone rent and excess charges for calls. In the first case Julius Solberg, 


formerly à partner in Kirby & Solberg, was sued for £6. 12s. 3d., balance 


of an account alleged to be due chiefly for rent and calls due in advance. 
In reply to the Judge, DEFENDANT said he denied liability on the ground 
that he had. ceased to be à partner in the firm long before the date when 


the money became due in advance, and because he had paid all that was 


owing at the time of the dissolution of partnership. The rent became 


due in advance on May 9, 1912, and the partnership was dissolved on 


Oct. 9 1911, on which date notice of the dissolution was published in the 
" London Gazette," together with a notice that all debts due to and 


owing by the late firm would be received and paid by Harry Kirby. 


Mr. C. W. OGbpEN (for the Post Office) said at the time the claim was 
made the Post Office authorities had received no intimation that the 
partnership had been dissolved, He submitted that a notice in the 
" London. Gazette " was not sufficient; that creditors were entitled to 


Judge MELLoR said he could not possibly give judgment in favour of 
The Post Office authorities could not sue à man simply 

because he did not write to them. The claim would be struck out. 
Defendant, however, should have given notice, and as he had not done 


30 his costs would not be allowed. 


In the second case the defendant was Henry Moore, ® theatrical con. 


tractor, who was sued for £6 for rent and calls due in advance last 
January and for 12s. for excess calls made last year. 


Miss Moork, who said the business was now carried on by her mother, 


explained that when the Post Office authorities charged her at the rato 


of 2d. for each excess call she protested, because it was making a regular 


It was not right 
to make subscribers either pay 2d. or purchase a block of calls which they 


'l'he excess calls 


be at the same rate as when calls were purchased in blocks, which was less 
than ld. each. 
Mr. OGDEN said whenever a subscriber was approaching the end of his 


calls formal notice was sent by the authorities in order to give him an 
opportunity of purchasing another block. s 
Miss Moore said they had never received a notice like that. Con- 


tinuing, witness said that if à subscriber only used 300 of his 500 calls in 
the year no allowance was made. If in tho following vear he had an 
exeess of 100 he would still be charged 2d. for each excess call. In 
March last the Post Office authorities disconnected the telephone and 
had never reconnected it, with the result that the business had been 
greatly harmed, and yet they were seeking to make the subscriber pay 
the full rent of £6 for the vear. 


The Jupar said that if he allowed the claim the authorities would cer- 
tainly have to connect the telephone up. 


Mr. OabEs said he would have to ask for a ruling on that point, be- 
cause ho believed there was authority against it. 


The JUDGE said that, whether he was right or wrong, he would insist 
on his view, Even the Government coud not obtain £6 without givulg 


not “railway telegrams " within the meaning of the agreements between 


fendants admitted the sending of the telegrams, and the fact that they 
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Mr. Justice BARTON held that the word, “ whatsoever," wherever used 
in the agreements between the Postmaster-General] and the company, 
was capable of a simple and intelligent meaning, and that the subsequent 
special words were only given as instances to emphasise matters which 
might otherwise be overlooked. Railway telegrams, he held, meant such 
telegrams as purported to concern any of the property and affairs of the 
company, and not telegrams concerning or purporting to concern the 
sender's private affairs. Mr. Koenigs, in sending the telegrams regarding 
the hotels and refreshment rooms, except as to the hotel at Waterville, 
was not acting as an official of the company, and, therefore, all telegrams 
sent by him, except those in reference to Waterville, were not telegrams 
within the meaning of the agreements. There should be an inquiry at 
Chambers regarding the sum due to the Postmaster-General for such 
telegrams as were not " railway telegrams.” Having regard to the wide 
nature of the declaration asked for he could not grant it in that form, 
and there should also be an inquiry respecting such telegrams in reference 
to the Waterville Hotel as far as they concerned the affairs and property 
There would be no costs to cither side, 


its equivalent. No Court would support such a contract. In a case of | 
this kind there must be a compromise of some sort. He might have to 
give judgment if insisted upon ; but if he made an order for payment at 
the rate of a shilling a month—and he had the whip hand there— it 
would take some years before the money was paid up. He thought these 
telephone contracts worked frightfully hard, but Parliament had not time 
to attend to anything which really affected poor people. 

Mr. OapDEN eventuallv agreed to give defendant the choice of eiiher 
paving £3. 12s. in satisfaction of the claim and giving up the telephone, 
or of having the telephone reconnected for the remainder of the vear on 

| payment of the full amount claimed. 


^ XL Electrical Co. v. Aron. 


Before Mr. Justice Neville the motion by the plaintitfs for an injunction 
against defendant in order to prevent the abandonment of protection for 
certain inventions said to have been sold by defendant to the company 
was again mentioned on Friday. After some discussion, his lordship said 
that the undertaking ought to follow the terms of the contract. That 
was what he intended should be donc. It should be that plaintiffs under- 
take to pay the expenses properly to be borne by them under the contract. 
The order would be that there should be an injunction as granted on the 
company undertaking to pay such expenses (if any) as defendant might 
incur as they had contracted with him to pay. 


British Insulated & Helsby Cables (Ltd.) v. London Electric Wire 
Co. & Smiths (Ltd.) 


At Liverpool on Tuesday in the Chancery ('ourt of Lancashire plain- 
tiffs sought to recover damages forsalleged contraventions of the Patents 
and Designs Act, 1907, and an injunction restraining defendants from 
manufacturing and selling wire in infringement of plaintiffs’ copyright 
in their registered designs. 

For plaintiffs, Mr. YOUNGER, K.C., said that in 1908 they registered two 
designs for trolley wire showing a groove on two sides dividing the wire 
into two sections, and described as “ non-fouling " ; and that in 1909 
defendants sold or offered to the Corporations of Halifax and Wallasey 
wire which was an imitation of that designed by plaintiffs, the defendants 
undertaking to indemnify the purchasers against any action bv plaintiffs. 

For the defence Mr. Jenkins, K.C., denied the novelty of plaintiffs’ de- 
signs and contended that plaintiffs’ registration was invalid. 

The author of the design (Mr. D. B. Sanderson) gave evidence, and oa 
Wednesday further evidence was given on behalf of the plaintiffs. 
It was stated that plaintiffs had supplied 35 Corporations in this country 
with wire, and they had also supplicd large quantities to South Africa 
and Australia. 

Mr. W. M. Morvey said in his opinion the wires supplied by defendant 
company were an infringement of plaintifis! designs. The wires of 
plaintiff company surmounted in the fullest degree the difficultics 
previously experienced in relation to the attachment of the trolley wires 
to their overhead support. 

The case for the defence was opened and the proccedinga were a 1journe?, 


Bell v. Milne. 


At Edinburgh on Tuesday Lord Hunter and a special jury commenced 
the hearing of the action by Mr. James A. Bell, city electrical engineer of 
Aberdeen, against Mr. Alfred Edward Milne, solicitor, hon. secretary of 
the Aberdeen Branch of the Electrical Contractors’ Association of Scot- 
land, for £1,000 damages in respect of alleged slander. The statements 
com plained of were contained in a letter written by defender to the Town 
Clerk of Aberdeen. Pursuer averred that he had been applied to by a 
solicitor in Aberdeen regarding an electric lighting installation at his 
dwelling-house which a local firm had offered to execute at 23s. 1d. per 

int. Pursuer gave it as hix opinion that the charge was excessive, and 
that the installation could be carried through at à very much lower rate 
per point. On Nov. 27, 1912, defender wrote a letter to Dr. Gordon, 
Town Clerk of Aberdeen, which pursuer alleged was slanderous in respect, 
first, that it contained a false charge of professional incompetence ; and 
second, that it falsely alleged that pursuer as city engineer recklessly and 
without justification imputed dishonesty to the Aberdeen contractors. 
Defender denied that the letter represented pursuer was ignorant, incom- 
petent, or that he had no professional skill; and stated that the state- 
ments made by pursuer in criticising the estimate were untrue, looking 
to the character of the work and material, and were known or ought to 
have been known to pursuerto be untruc. He said that he was instructed 
by the Association to write the letter complained of, and pleaded that 
the statements in it were privileged and were made without malice, 

The hearing was adjourned, 


Railway Telegrams 
In Dublin last week Mr. Justice Barton delivered judgment in the 
action brought by the Postmaster-General against the Great Southern & 
Western Railway ('o. for a declaration that telegrams sent or permitted 
to be sent by defendant company (its agents, employés, &c.), relating to 
the business of the hotels and refreshment rooms of the company were 


of the company. 


Poulsen Patents. 


On Tuesday Mr, Justice Warrington directed that the petition for the 
extension of the Poulsen Patent relating to a dictating machine worked 
by electricitv, should be heard on July 1, subject to another case he had 


fixed for that date. 


BUSINESS NOTICES. 


On and after July 1 the telephone numbers of “‘ The Electrician "' 
Printing & Publishing Co. (Ltd.) will be City 4,698 and 4,699. Please 
note. (This makes our fourth change.) 

The telephone numbers of the Osram Lamp Works (Ltd.) are now 
Hammersmith 1500 and 1501. 

The General Cable Mfg. Co. have removed to 15, Garlick-hill, 
London. E.C. The new telephone number is City 3,408. 

The partnership between R. Wason and J. F. Fielding (trading as 
Perry & Co.), electric light fittings makers, electricians, &c., Grafton- 
street and Avery-row, Brook-street, London, W., has been dissolved 
so far as regards J. F. Fielding. 

Mr. Hubert Berry, of Messrs. Berry, Skinner & Co., will leave 
England on July 25th by the “ Empress of Britain ” for Canada, 
arriving at Montreal on August Ist. He will subsequently visit 
various towns in Canada and the United States, including Toronto, 
Vancouver, Chicago and New York. 

Mr. Guy Campbell, sales manager of the Benjamin Electric (Ltd.), 
117. Victoria-street. S. W., and 14, Rosebery-avenue, E.C., has joined 
the board of directors of the company as a managing director. 

The Benjamin Electric Manufacturing Co. (of Chicago, I., U.S.A.) and 
the Benjamin Electric Manufacturing Co. of Canada (Ltd.) have large 
factories for the manufacture of Benjamin electric lighting specialities 
for sale in their respective countries, while the Benjamin Electric (Ltd.) 
manufacture at their London factory the material for the English and 
Colonial markets. 

The Arc Lamp Lowering Gear Co., of Darlington. have appointed 
Messrs. Neale & Freund (Ltd.) as their sole agents for London and 
district for the sale of their well-known lowering gear and accessories. 
Messrs. Neale & Freund will keep samples at their offices (31, Budge- 
row. London, E.C.), and will be pleased to answer all inquiries and to 
. Submit quotations. 

A Danish firm wishes to secure the representation of United 
Kingdom manufacturers of armatures and other electrical machinery. 
Another Danish firm wish to be put into touch with United Kingdom 
makers of electric fittings of porcelain or faience with gold decora- 
tions for fixing to ceilings. Further information from the Danish 
Consulate-General, 8 and 9, Byward-street, London, E.C. 

Patents Development.—The proprietors of the following patents 
desire to make arrangements for developing same in this country :— 
Patent No. 249/1912 for “ Improvements in or relating to recording 


mechanism for meters or like apparatus." 
Patent No. 1,871/1912 for *' Improvements in or relating to integrating 


electric meters."' 
Particulars from Messrs. Haseltine, Lake & Co., patent agents and 


consulting engincers, 28, Southampton-buildings, Chancery-lane, Lon. 


don, W.C. 
The proprietor of patents Nos. 18,842/07 and 7,251/12, relating to 


‘* Wireless telegraphy,” desires to dispose of same or to grant licences, 
Inquiries to Messrs. Cruikshank & Fairweather (Ltd.), 65 /6, Chancery- 
lane, London, W.C. 

Plant for Sale.—The Felgate Installation Co., Reading, advertise 
some electrical plant for sale. 

Agents Wanted.—A Continental company manufacturing dynamos, 
motors and transformera advertise for agents in this country. 

«The Journal.’’—Part 219 of the '* Journal,” of the Institution of 
Electrical Engineers is now. ready, price 5g. For particulars of con- 
tents see advertisement, ) 


the parties, and were not entitled to ‘be sent free or at reduced rates. 
Plaintiff also sought payment of £451 in respect of such telegrams. De- 


were sent with respect to the business of the hotels and refreshment 
rooms, but they submitted that all such telegrams were “ railway tele- 
grams ” within the meaning ascribed to the expression in the indentures. 
The telegrams were sent by Mr. Koenigs, who (plaintiff maintained) was 
not an official of the company, and who, the defendants contended, was 
entitled to sign and send such telegrams, 
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. Catalogues Wanted.— Manufacturers of electrical supplies and ap- 
liances for domestic and office use (heaters. cookers, fans, irons. &c.), 
and also manufacturers of tramway supplies, workshop plant and 
tools, are invited to send recent catalogues (with prices and discounts) 
to:— 
The Manager, Pará Electric Railways & Lighting Co., Caixa do Correio 
do, 29, Para, Brazil; the Manager, Mandos Tramways & Light Co., Caixa 
-do Correio No. 148, Mangos, Brazil ; the Manayer, Venezuela Electric Light 
Co, Apartado 175, Caracas, Venezuela; the Manager, Compania de Luz y 
Fuerza Motriz de Cordoba, Calle Rivera Indarte 155, Cordoba, Argentine 
Republic; the Manager, Compania Luz y Fuerza de Parana, Parana, 
Entre Rios, Argentine Republic: the Manager, Companio de Electrici- . 
dad de Mérida, S.A., Mérida de Yucatan, Mexico; the Manager, North 
Melbourne Electric Tramways & Lighting Co. (Ltd.), Mount Alexander. | 
road, Ascot Vale, Victoria, Australia. 


TRUTH TUAE TUTUL OUOU TRATTATI LRL 
ELECTRICITY SUPPLY. 
MAMATOVA UA AULRURERUAI TRENT HT ARE UDL 


EXTENSIONS. 


Birmingham.— The report of the Electric Supply Committee to be 
presented to the Council on Tuesday states that in order to provide 
adequate means of cooling the circulating water for the two 5,000 kw. 
turbo-generators, which will be erected in the Summer-lane station 
during the autumn, two more cooling towers are required. 

— "The cost is estimated as follows: (1) Foundations (including overflow 
into canal basin) and underpinning the wall of the adjoining property, 
£1,800; (2) two cooling towers, with pipe connections and valves, 
£4,250; contingencies, £250 ; total, £6.300. The committee recom- 
mend that they be authorised to carry out this work, and that the 
Finance Committee be instructed to apply to the L.G. Board forsanction 

. to a Joan of £6,300 for the purpose. i 


Hornsey.—The L. G. Board have sanctioned the borrowing of 
£3,000 (repayable in 15 years) for house services, &c. 
Kettering.—An unopposed inquiry was held last week into the 
- application of the Council for sanction to borrow £1.600 for laying a` 
new feeder cable. 


— 
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Londonderry.— An unopposed inquiry was held last week into the 
application of the Corporation for sanction to borrow £13,000 for 
extensions of the electricity supply works. 

.— The Town Clerk (Sir Henry MitLER)stated that the electric lighting 
undertaking was proving most successful. This year the Corporation 
would have a profit of £1,247, and the rate of progress was an addition of 
30 per cent, to the number of consumers every year, 

The City Electrical Engineer (Mr. Macrory) said the necessity for 
the contemplated expenditure arose through the re-opening of the ship- 
yard, which was taking all its power from the Corporation, Already 
thev had laid a distributing cable to the vard, but a direct cable was 
necessary in the event of a breakdown. 


GENERAL. 
Brighton.—The accounts of the electricity undertaking (abstracted 
-in another column) were submitted to the Council last week, when it 
was recommended that the balance profit (£1,407) be placed to 
reserve and renewals fund. 

Ald. CARDEN, however, moved as an amendment that the surplus be 
transferred to the District Fund on account of the contribution of £2.300 
out of the profits of the lighting undertaking for which eredit was taken in 
the estimate approved by the Council on Feb. 20 last, 


Grimsby.—The Lighting Committee recommend that, in addition. 


to his present salary. the borough electrical engineer (Mr. W. A. 
Vignoles) be paid 5 per cent. commission on the amount of the net 
profit on the electricity works above £2.500 per annum. 

Hawarden.— The question of electricity supply was diseussed by 
the Council last week. but ultimately it was resolved to refer the 
‘matter to the Hawarden Special Area Committee. 


Prestwick.—Ayr Corporation have approved of the proposal to 
extend the electric lighting area so as to include the burgh of Prest- 
wick and the district of Alloway under the jurisdiction of the Ayr 
District Committee of the County Council. Prestwick Council have 
the power to purchase the undertaking of the Ayr Corporation 
within the Prestwick area at the end of 30 years at mutual valuation. 


Skegness.— Messrs. Crompton & Co. have notified the Council of 
their intention to apply for a provisional electric lighting order. 


` Troon.—Last week a deputation of the ratepayers waited upon 
the Council in order to advocate the introduction of electricity supply 
in the town. 

Mr. A. WALKER, on behalf of the deputation, asked the Council to 
consider if, sceing that an extension of the gas works was necessary in 
the near future, the time had not now arrived when the Council should 
consider the question of electricity supply. Compared with gas, electric 
light was a more suitable illuminant from a householder's or shopkeeper's 
point of view, while in an exposed placc like Troon it had its advantages 


over gas for street lighting; and, provided the Council took it up in the 
same manner as they did elsewhere, it was a more economical form of 
motive power. Negotiations might be entered into for ascertaining the 
cost of laving a cable from Kilmarnock or Avr, and an expert might bo 
emploved to give his opinion on how a scheme on those lines might be 


suitable for Troon. The deputation would pay half the cost of obtaining 


such an opinion, 

Provost Muir intimated to the deputation that what they had laid 
before the Couneil would have their serious consideration, 

Tullamore (Ireland).—The Urban Council have decided to obtain 
a report from an electrical engineer on the proposal to establish 
electricity supply works in the district. 

Waterford.—In a report to the Town Council Mr. Mark Ruddle. of 
Dublin, recommends the Council to establish electricity supply for 
public and private lighting in the town. The initial expenditure is 
put at £15.000 to £20,000. A further report on the matter will be 
prepared by Mr. Ruddle. 


Whitehaven.—The salary of the borough electrical engineer (Mr. 
P. W. Sankey) has recently been increased by £25 per annum. 


Wisbech.—The Council haxe been informed by the National Electric 
Construction Co. that they have purchased the plant for the electricity 


supply works at Wisbech, and they hope to be able to supply current 
by the close of the year. 


LIGHTING NOTES. 


Industrial School Lighting.—Keighley Council have decided to 
adopt electric lighting at the Desford Industrial School. 

Keighley.—The Council have decided that the charge for electricity 
for lighting will be 23d. per unit when the consumption is 4,000 units 
or over per half-year. 

St. Pancras (London).—Modern flame arcs are to be substituted 
for 11 old are lamps in Tottenham Court-road and along Euston-road 
to Portland-road station at a cost of £150. 

Extensions of mains are to be carried out in six streets at a cost of 


£1,050. 
POWER AND HEATING NOTES. 


Barnstaple.—In future the charges for power will be as follows :— 

Where the units used per quarter do not exceed 4,000, 2d. per unit; 
where units exceed 4,000, for first 6,000 units, Lid. per unit; for next 
6.000 units, Lid. per unit ; for all units beyond 12,000, Id. per unit. 

Beckenham.—The Council have decided to supply electric current 
at ld. per unit for domestic purposes, the present two-rate system 
being retained for power. 

Bury (Lancs.)— The Electricity Committee have been asked to 
supply electric current for power and lighting to two new mills. 

The Peel Spinning & Mfg. Co. propose to erect a third mill at Chamber 
Hall, containing 70,000 spindles and the necessary preparatory machinery 
all of which will be run by electrical energy ; and the Bury Papermaking 
C»., of Gigg Mills, have decided to substitute electricity for steam power. 
. East Ham.—Negotiations are proceeding as to the supply of 
electric power to the sewage works of Wanstead Council. 


TRACTION NOTES. 


RAILWAYS. 


Electric Traction in America.—It has been decided so adopt electric 
traction on the Pennsylvania railroad main line from Broad.street to 
Paoli. a distance of 20 miles. 

The work, which has already commenced, will be completed by Jan. 1 
next, and power will be purchased from outside concerns. The cost is 
estimated at about £800,000. It is stated that the directors intend to 
electrify the entire route of the Pennsylvania railroad. 

Great Northern & City Railway.— An arrangement has been made 
by the Metropolitan and the Great Northern Railway Companies 
with regard to the future working and ownership of the Great 
Northern & City line. i 

One feature of the arrangement is stated to be the construction of 8 
junction at the north end of the line with the main line of the Great 
Northem Co., in order to admit of the latter company’s trains working 
through to Moorgate-street, 

TRAMWAYS. 

Aberdeen.—The Corporation are recommended to increase the 
salary of the general manager of the tramways (Mr. R. 8. Pilcher) 
from £400 to £450, with a further increase to £500 per annum by two 
annual increments of £25. 

Birmingham.—The Tramways Committee have drawn up thelr 
scheme of proposed extensions of the tramway system, and the 
Corporation will be asked to approve same on Tuesday. 

The Committee recommend the construction of several new routes at à 
total cost (including rolling stock) of £245,709, of which £18,427 will be 
chargeable to the improvement rate for street improvements. Çon- 
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sideration has been given to a suggestion that the tramwavs might be 
efficientlv linked up by means of motor omnibuses, but, having regard to 
all the circumstances, the (C'ommittee are convinced that the only satis- 
factory method of attempting to deal with the question is by endeavouring 
to institute a scheme of through tramway routes, so as to enable passengers 
to travel, as far as possible, from one part of the city to another without 


the necessitv of changing cars. 
Coventry.—The salary of the engineer and manager of the tram- 
ways (Mr. T. R. Whitehead) has been increased from £400 to £450 


per year. 
Dover.—Some time ago Messrs. Chamberlain & Hookham offered 


the Corporation the use. free of cost and for a given period. of 24 


instruments for checking the current consumption on tramcars. 
This period has now expired and as the saving effected is more than 
sufficient to cover the cost of purchasing the instruments, the Council 
have decided to purchase them at £3. 5s. each, plus 3s. 3d. each, per 
annum, for maintenance for 5, 10 or 15 years. 

Dunfermline.—In order to induce the local tramways company to 
extend their tramways to the Milesmark district the Council have 
agreed to accept a modified payment of £60 per mile for paving 
repairs of the tramways within the burgh for five years. conditionally, 
however, upon the Milesmark extension failing to pay. 


London County Council.—On Tuesday the Parliamentary Com- 
mittee submitted a report dealing with the action of the Select 
Committee of the House of Commons who considered the L.C.C. 
Tramways Bill and who inserted a clause to the effeot that the 
London United Tramways (Ltd.) should have power to run over 
lines in Askew-road and Paddenswick-road, Hammersmith, which 
are within the County of London and which the L.C.C. have acquired 
power to work. The Committee stated that the Highways Com- 
mittee took a serious view of the position created by the decision 
and it was agreed that steps should be taken to secure the deletion 
of the clause. 

The Highways Committee also submitted a report on the same matter 
in which they were urged that the Council should be in an absolutely free 
position to negotiate with regard to the working of its own tramways in 
the interests of those to whom it is responsible, and they did not kn »w of 
any other case in which a local authority had been forced as a condition 
of being allowed to work tramways in its own area which had been pur- 
chased by it from a company to give running powers over those line: 

It is stated that the County Council will dropthe Bill if the obnoxious 
Clause be not deleted. 

London Traffic Problems.— Before the Select Committee of the 

House of Commons on Tuesday, Col. Hellard, chief of the London 
Traffic Branch of the Board of Trade. gave evidence. 
' Col Hellard insisted on the necessity of controlling and regulatiig 
the street traffic in the interests of the safety of foot passengers anl 
handed in amended statistics giving the number of accidents in the 
Streets in Greater London during 1911. During that year 389,464,323 
passengers were carried on the electric railways, and 17 people were 
killed and 72 injured. The tramways carried. 821,819,741 passengers, 
and 34 persons were killed and 2,531 injured. The total number of 
persons carried by motor-omnibuses was 400.628,487, and 116 people 
were killed and 2,163 injured. He agreed with the Commissioner of 
Police as to the undesirability of a general specd limit. The capacity of 
the road ways should be increased. There was a great advantage to the 
tramways compared with the omnibuses in the number killed, and an 
enormously greater safety on the clectric railways with regard to the 
injured. The omnibuses caused seven times more fatal accidents than 
the tramways, and twice as many injuries per million passengers. The 
present duplication of traffic authorities with regard to road control 
ought to be got rid of, and the Traftie Board should have power to raise 
money, though he was not quite certain that it ought to spend the money. 
The Government should provide the money or do something in that way. 
The authority must be absolutely unbiassed. One of the causes of acci- 
dents was that the roads were inadequate to carry the traffic, and that 
some of them were too congested. His belief was that fixed stopping- 
places for motor omnibuses would not work. Motor omnibuses could 
land their passengers practically on the pathway, whilst the tramways 
could not. He was not satisfied with the present. position of the Traffic 
Branch of the Board of Trade. If it had more power in regard to finance 
he could do something to improve the roads, and if the branch had an 
Improved coastitution and financial support it would become unneces- 
sary to constitute the authbritv called a Trafe Board. They ought 
to be independent of other Government departments, The safety of 
London traffic would be increased by removing electrical] standards and 
other obstructions in the centre of the roads and by widening the roads. 


Middlesex and London United Tramways.— The Middlesex County 
Council have submitted to Acton Council particulars of a proposal 
to link up the tramways of the County Council and the London 


United Tramways (Ltd.) 
Nottinghamshire-Derbyshire Tramways.— Messrs. Balfour, Beatty 
& Co. are making good progress with the tramway system, which is 
intended to link up several populous towns and villages in Notting- 
hamshire and Derbyshire. The route will be about 12 miles long, 
and will extend from near the Nottingham city boundary to Ripley. 
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Walthamstow.—With a view to overcoming the swaying of the 
trams, the whole of the cars are to he fitted with half elliptic springs. 
at a cost of £5. 10s. per car. the work to be spread over two years. 


New ends are to be fitted to all he tramcars axles. 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-French Telephone Rates.—The Postmaster-General (Mr. H. 
Samuel) has stated, in reply to a representation by the British 
Chamber of Commerce in Paris, that he hopes shortly to receive the 
consent of the French Administration to the introduction of reduced 
telephone rates between London and Paris. which will include a night 


tariff of three-tifths of the ordinary day rate. 


Radio Telephone Notes.—It is reported from Yokohama that ex- 
periments with the patented device of a Japanese inventor of a 
radio telephone has proved successful. An equipment is being used 
on board the Japanese s.s. ** Tenyo Maru." and it is stated that other 
steamers are to be fitted, so as to permit of further experiments. 


Underground Telegraph Wires.—1t is announced that the Postal 
Telegraph Authorities have decided not to make further extensions 
of the underground telegraph system. 

Althcuzh the system prevents complete isolation of distant parts of the 
country during exceptionally bad weather, the relative efficiency. of 
underground. wires is so much lower than that of aeria] circuits that now 
the most exposed districts have been dealt with no advantage can accrue 
from extending the underground system. [t is stated that experience 
between Newcastle, Leeds and London during the storm of January 
last year proved that the delay between these towns where there are 
underground connections was greater than that to telegrams for the 
east and north of Scotland, where no such circuits exist. It is also 
calculated that the. cost of maintaining underground wires is about 
double that of maintaining aerial wires, and the Post Office in preparing 
for exceptionally bad weather in future is devoting its energies to the 
provision of acrial lines along different routes so as to minimise the effect 


of storms. 


DAI IAM 
EMPIRE NOTES. 
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| 
Australasia.—The '' Australian Mining Standard” says a new 
dynamo and a Belliss engine have been installed at the Albion Park 
Creamery (N.S.W.) 
The poll of Davenport (N.Z.) ratepayers on the question of electricity 
supply has resulted in 652 votes for private and 443 for municipal 


enterprise, 
Tungamah (Victoria) Council has obtained an Order from the State 


Executive to supply Cobram with electricity. 

Melbourne City Council propose to supply electricity free of charge, 
to a leading city club for experimental electric cooking on condition 
that the council’s officers be given facilities for observing the results and 
information regarding the cost compared with gas, 

Mr. Scaddan, Premier of Western Australia, has expressed the opinion 
that instead of cutting a new route for the transcontinental railway 
through the Darling Ranges, it would be preferable to use the present 
rout’ for the Hills section. and employ electric power instead of steam, 
The cutting of a new route would cost over £200,000, while electrification 
of th» existing route would only cost about £60,000, 

Tramway workshops, to cover an area of 5 acres, are shortly to be 
erect?lin Auckland. A traverser is also to be erected. All machinery is 
to be electrically driven, and the total cost will be between £30,000 and 
£40,000. 

Canada.—The Saanich extension of the British Columbia Electric 
Railway Co. has recently been opened for traffic. The new line is 
about 22 miles in length. and extends from Victoria to Deep Cove at 


the north end of the Saanich Peninsula. 

Customs Decisions.—According to recent decisions, house bell 
indicators are subject to import duty of 174 per cent. ( British goods 
10 per cent.) under the Australian tariff. Telephone type indicators 


are admitted duty free. 
According to a recent decision the duty on lamp locks and kevs (a 


globes) imported into South 


—— 
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circular metal clasp for locking electric 
Africa is 3 per cent. (British goods free). 
In November last the Colombian Ministry of Finance resolved that 
materials for electric plants (so far as they can be considered as forming 
part of one and the same installation), and over 3,000 kilogrammes 
(about 59 ewt.), are entitled to duty-free admission into Colombia. The 
following arc articles entitled to such duty-free admission. Turbines, 
motors, generators (dynamos), transformers, rheostats, measuring, 
regulating and governing apparatus ; mechanical cranes, iron for build- 
ings, wires, cables and copper bars uncovered, insulators weighing 
over 50 grammes each, rubber and other insulating cloth and bands. For 
certain materials for electric installations inside buildings duty-free 


admission cannot be claimed. 
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MISCELLANEOUS NOTES. 


Electric Clocks.— Electricallv-controlled clocks are to be supplied 
throughout the London Hospital. At present there are 169 clocks 
in the institution. 


Electricity Works and Smoke Abatement.—^tepney (London) 
Borough Council have addressed communications to the promoters 
of the Coal Smoke Abatement Bill and the M.P.s for the borough, 
intimating that the Council are of opinion that electricity generating 
stations should be included in the cases in which exemption may be 
granted. | 

It is contended that, having regard to the Council's obligation to supply 
cleetricitv, and to the conditions which sometimes obtain s.y.. fog and 
sudden darkness during the davtime, when generation is accelerated. to 
an abnormal degree— it would be physically impossible to avoid the 
emission of black smoke. 


Glasgow Electrical Exhibition.—Good progress is being made with 
the arrangements for holding this exhibition at the Zoo Buildings, 
New City-road, Glasgow. from Oct. 23 till Nov. 15 next. 

The exhibition is to be held under the auspices of Glasgow Corporation, 
and the British Electrical and Alied Trades Manufacturers! Association 
have agreed to support the exhibition in all sections of the clectrical 
industry. The chairman is Bailie W. DB. Smith, the citv electrical 
engineer (Mr. Wm. W. Lackie) is electrical ensincer. and the. general 
manager is Mr. James M. Freer, 38, Bath-street, Glasgow. The charge 
for space is 3s. 6d. and 4s. per square foot, including erecting stands. 
Already a large amount of the available space has been let to the leading 
electrical firms, and we are informed that the success of the exhibition is 
assured. The object which the promoters of the exhibition have in view 
is to direct attention to the economical and labour-savine qualities of 
the many devices now available for factory and household purposes, 
The exhibits willdemonstrate ina practical way theefficieney of electricity 
as a means of driving all kinds of machinery, and they will also include a 
wide variety of appliances for lighting, heating and. cooking. A eom- 
modious hall will be erected inside the buildings, and will be uiilised 
for showing by the aid of the cinematograph the Jacest developments in 
the use of electricity. Lectures will be given on subjects related to the 
aims and objects of the exhibition, and there will be daily demonsira- 
tions of cooking. baking and sweetmaking, 

Inquest.— An inquest was held last week into the death of Fredk. 
Hasdell, an assistant engineer employed at Blavdon sub-station of 
the Newcastle-upon-Tyne Electric Supply Co. 

Mr. M. SHEEDY, electrical engineer, said that deceased was installing 
new transformers on May l, and had certain tests to make. On the 
morning of the accident Hasdell spoke to witness and said he proposed 
to do the work at the back of the switchboard. Witness told him not 
to do it. as it was very dangerous, Despite his warning, however, he did 
the work, and made two tests successfully. The third. time; however, 
there was an explosion, No particular instructions had been issued with 
regard to the switchboard, but a prohibition was contained in the Factory 
Acts and Home Office circulars sert out a year ago, Deceased, from his 
own knowledge and experience, knew the danger of working at the board. 

A verdict of “ accidental death " was returned, 


International Posts, Telegraphs and Telephones Federation.—-A 
congress of this Federation is to be held in London in September, and 
will be attended by delegates from Great Britain, France. Russia, 
Austria, Hungary, Spain, Haly and. Switzerland. A prominent. 
feature will be a proposal to appoint a committee to investigate into 
certain diseases to which members of the Federation are especially 
liable. 


Presentations.— The staff and employés of Birkenhead Corporation 
tramways and electricity departments have presented. the chief 
engineer and manager (Mr. W. Wyld). who was recently appointed 
chief engineer and manager of the Hampstead (London) electricity 
works, with a silver tea service and a barometer as tokens of esteem. 

At the Laird-street tramway depot on Sunday the large joiners’ shop, 
which was gaily decorated for the occasion, there were fully 200 of the 
em ploves of the department, and the large attendance was in itself a 
fitting tribute to the regard the men had for their [ate chief. It was 
clear from the tone of the speeches that during Mr. Wyvld’s nine years 
at Birkenhead, first as tramways manager and [ater as tramways 
manager and electrica] engineer, he endeared himself to everyone who 
served under him, and there is genera] regret at the loss of such a worthy 
chief. The forma] presentation was made by the new manager, Mr. 
Cyril Clarke. 

On Monday there was a representative. gathering of the electricity 
works staff, when Mr. G. P. BShalleross, borough electrical. engineer, 
presented Mr. Wyld with a barometer, 

Mr. Albert Davidson. who led the Shefhield contractors in their 
long and successful fight with the Corporation on the wiring and 
fitting question, has been presented with an illuminated address, 

The presentation was made at the annual dinner of the Electrical Con- 
tractors’ Association, and among those present were Messrs, H. S. Cock- 
ayne, J. W. Walsh, and A. J. Ward, all of Sheffield. The address ex- 
pressed the appreciation of electrical contractors throughout the country 
of Mr. Davidson's etforts in securing and maintaining the freedom of the 
retail electrical trade from rate-aided competition, — 


Private Fire Brigade Championship.—In this competition, which 
was held at the Guildhall on the 21st inst.. the Robertson lamp 
section took second. place and. won the bronze medals; the Osram 
lamp section brigade obtained fourth place. 23 brigades compet. 


MUNICIPAL ACCOUNTS. 


Brighton.—The accounts of the electricity supply undertaking for 
the vear ended March 31 show capital expenditure £834,676 (in. 
crease £3,349). £304.372 has been provided for extinction of debt 
and the reserve fund amounts to £14,424. 

Revenue was £91,234. (compared. with £93,443 in previous. vear), 
working expenses were £43,083. (£38,893), gross profit was £47,548 
(£54.59). capital charges were £46 141 (£45,646), and net profit was 
£1.407 (E5451). Coal cost 0-38d. (0-33d.) per unit sold and total works 
costs were 074d, (04653. ). 

In his report, the borough electrical engineer (Mr. J. Christi») savs 
rates and taxes amounted to £5,177 (increase £1,231). The units sold 
were 10,405.71] (10,620,259), and as a result of the coal strike the 
average paid for coal was 2s, 91d. per ton more than in the previous 
vear (equivalent to an increase of £2,133), but owing to economies effected 
the weight of coal used per unit was reduced, being 4-18 1b., compared 
with 526 Ib. and 4-28 Ib. for the previous two veam. Though th? 
number of consumers has increased by 323, the units sold for private 
lighting were 30,227 less, due to improved metal filament lamps of smaller 
candle-power and to the Early Closing Act. Power demand decreased 
by 26,520 units. "There are 1,131 H.P. of motors on hire, and the total of 
motors (hired and privately owned) is 3,178 H.P. Total connections are 
equal to 403,884. (386,764) 8 c.p. lamps. Revenue from the tramways 
supply decreased. by £562, due to improvement of track and other 
economies, There has been a substantial advance in regard to electric 
cooking and numerous inquiries. are. being received. for outfits, Mr. 
Christie recommends application. for sanction. to the borrowing of à 
substantial sum for the purchase of cooking and heating appliances, 

Northampton.—The net capital expenditure on the municipal 
tramiways at March 31 was £125.804 net (decrease £1,740). 

The vear's revenue was £20,170. (compared with £28,433), working 
expeases were £17,914. (£15,978), eross profit was £11,535. (£12,867), 
Interest required £3.481 (£3.637), instalment of loans £4,312 (£4,206) and 
income tay £323 (£244). £1,000 (£2.000) was devoted to relief of rates, 
£1.200 placed to reserve (asin previous year), and £718 (£337) contributed 
towards cost of Parliamentary Bill, and £500 (nil) carried forward. Total 
revenue per car-mile was: Electric 10:55d.. (10-11d.), horse. 732d. 
(6 NOGd.), working expenses, including power, were 6:14d. (5:294.). 
Passengers carried were 6,948,709 (6,699,631), parcels carried 30,079 
(30,240), car-miles run 673,586 (685,878) and units used 934,909 
(1,032,199), 1- 16 (1-58) per car-mile. 

Sheffleld.—At March 25 the gross capital expenditure on the 
tramways was £1.411.959 (increase £36.578), amount of sinking fund 
is £418.202, and of reserve fund £8,728. 

‘Total revenue was £365, [86 (compared with £344,133), working expenses 
were £207,824 (£196.627). income tax required £3,786 (£3,705), interest 
and sinking fund £76,278 (£75,086), and the net balance was £77,297 
(£68,736, of which £30,187 has been placed to renewals fund, £2,000 to 
special purposes and £7,245 to surplus fund, while £30,234 has been con- 
tributed for relief. of rates (against £26,889 in 1911-2). Revenue per 
car-mile was 10-760d. (10-698d.), working expenses, including power, 
were 6-654d. (6-606d.), average fare per mile waa. 0-386d. (0-416d.). 
Passengers carried were 06,330,242 (90,458,851), car-miles run 8,071,188 
(7,720,026) and units used for cars 14,829,571 (13,772,171). 

Winchester.— The accounts of the municipal electricity department 
for the vear ended March 31 show capital expenditure £92,983 (ur 
crease £80). and £1,070 has been repaid. 

Revenue was £12,263 (compared with £11.511 in previous year), 
working expenses were £6,693 (£5,970), leaving £5,563 (£5,839). After 
meeting capital charges, bank interest, &c., there was a net surplus of 
£1,102. Units generated were 663,554 (614,488), and sold 524,373 
(505.143). There are 1:132 (1,100) consumers, and the connections AE 
1,407 (1,334) kw. for lighting, 130 (52) kw. for heating, and 181 (174) kw. 
for motors. There are 98 (89) motors connected. 

Yarmouth.—The gross capital expended on the electricity depart- 
ment at March 31 was £115,927 (increase £1,905), and the amount 
outstanding is £79,998. : 

The year's revenue was £23,738. (compared with £21,581) working 
expenses were £15,152 (£13,173): interest, sinking fund and income tax 
required £7,478 (£7,258), discounts, rebates and bad debts accounted for 
£677 (£660), and net profit was £428 (£590). Units generated vi 
2,263,537, and sold 1,901,285 (1,723,312). The total maximum deman 
was equal to 44,167 (43,866) 30-watt lamps. z 

The tramway accounts show capital Ex endum £121.899 (£121,372), 
total amount of sinking fund £22,737 (£19,623), and renewals fund £o, S 
(£5,739). Revenue was £24,133 (£24,900), working expenses Fad 
£16,332 (£16,376), interest required £4,094 (£4,014), and sinking x. 
£2,741 (£2,699), leaving net profit £1,062 (£1,981). Revenue bien 
mile was 8:605d. (8-962d.) ; and working expenses were 5:823d. os 
Passengers carried were 4,514,871. (4,633,251), car-miles run e 
(000,793), and units used 655,315 (643,282) 0-974 (0-964) per carmi 
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Switchgear and Accessories. 


The Agent-General, on behalf of the Government of Western 
Australia, is prepared to receive tenders for Switchgear and 
Accessories in connection with an electric power station at 
PERTH. Specifications and forms of tender from the Agent. 
General, 15. Victoria-street, Westminster. S.W.. and further 


information may be obtained from the consulting engineers. 
Tenders 


Messrs. Merz & McLellan, 32. Victoria-street. S.W. 
must be delivered to the Agent-General by Saturday. July 19, 
See an advertisement. 


Telegraph and Telephone Material. 


Tenders are invited by the Commonwealth of Australia for 
the supply and delivery of Telegraph and Telephone Material 
at various towns in the Commonwealth States. Tender forms, 
specifications, &c., from the Commonwealth Offices. 12, Victoria- 
street, London, S.W. The places where goods are to be delivered 
and the dates for receipt of tenders are given in an advertisement. 


Arc Lamp Carbons. 


Sealed tenders will be received at the office of the Receiver- 
General and Director cf Contracts, Valletta. MALTA. up to 
11 a.m. of July 10 for the supply of Arc Lamp Carbons. Printed 
forms of tender. specifications, &c., from the office of the Receiver- 
General and Director of Contracts (Mr. Tom Vella). or from the 
Crown Agents for the Colonies, Whitehall Gardens, London. 
S.W. See an advertisement. 


The Electricity Committee of SrEPNEY (London) Council also 
invite tenders for the supply during the period ending June 30, 
1914. of Are Lamp Carbons. Specifications, &c.. from Mr. 
Wm. C. P. Tapper, M.L E. E., and tenders to the Chairman of 
the Committee, by noon of June 30. 


Incandescent Electric Lamps. 

The Commisstoners or H.M. Works are prepared to receive 
tenders for the supply of Incandescent Electric Lamps during 
one year from Aug. 1, 1913. Forms of tender. conditions of 
contract, &c.. from the Storekeeper, H.M. Office of Works, 12. 
Lambeth Palace-road, S. E. "Tenders (by 11 a.m. July 2) to the 
Secretary, H.M. Office of Works, Storey's Gate. London, S.W. 


Turbo-generator. 


OrpHaM Electricity Committee invite tenders for Supply, 
Delivery and Erection of One 2,000 kw. High-pressure Steam 
Turbine coupled direct t» one extra-high-tension a.c, Generator, 
together with Barometric (Condenser, Pumps, &c. Specifica- 
tion, &c., from the borough electrical engineer (Mr. S. Wilmott 
Newington), Greenhill electricity offices, Oldham. 


E.H.T. Converting Plant. 

The Electricity Supply Committee of the SrEPNEY (London) 
Borough Council invite tenders for the manufacture, supply and 
erection complete (at the Council's Limehouse and Wapping 
stations) of two e.h.t. Converting Plants, suitable for 6,000-volt 
three-phase a.c. to Lt. d.c. Copies of general conditions, &c., 
from Mr. Wm. C. P. Tapper, M.I. E. E., borough electrical engineer 
and manager, 27, Osborn-street, Whitechapel, E. "Tenders to 
Chairman of Committee by noon J uly 3. 


Sehool Lighting. 

Lonpon County Council require tenders by lla.m. July 2 
for wiring Caldecot-road Elementary School, Camberwell, S. E. 
Particulars from the County Hall, Spring Gardens, S.W. 

OLDHAM Education Committee require tenders by first post 
June 30 for electric lighting at the new school, Richmond-street. 
Oldham. Specification. &c., from Mr. T. Hilton. 7, Union- 
street, Oldham. 

Tenders are wanted hy July R for heating. ventilating and 
electric lighting at Ladyburn School, GREkNOCK..— Forms of 
tender, &c.. from the Clerk, School Board Offices, Municipal- 
buildings, Greenock. 


l Switehboard, Battery, Booster, Balancer, &c. 


ERICK Corporation require tenders by 4 p.m. July 3 for 
8 Switehboard and Gallery, 1,000 ampere-hour Battery, Motor- 
driven Booster, Balancer, &o. Speoifioation, &ce., from the 
Borough Electrical Enginoen 
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Copper Conductor. 
Ru vr, Council require tenders by noon June 30 for 3,460 yds. 


No. 2/0 h.d. bare Copper Conductor. Particulars from Mr. 
E. H. Wright. Electricity Works, Rhyl. 


Cables. 
BIRKENHEAD Corporation require tenders by 9 a.m. July 14 
for Lt. Main Cable and i.r. lead-covered and armoured Service 
Specifications, &e., from the Borough Electrical Engi- 
T 
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Generating Plant, Battery, Switchboard, Mains, &c. 
Roserea Bacon Factory (Ltd.). Roscrea. Ireland. want 


tenders by July 11 for building work. Gas Engine and Suction 
Plant, Dynamos and Motor Dynamos. Storage Battery, Switch- 
board and Instruments. Overhead Feeders. Distributing Mains 
and Street. Lamps in connection with the lighting of the town. 
Specitication, &e.. from the Secretary, 


Lamps, Cables, Wire, Ampere-hour Meters, &c. 
Rornknaw Electric Light and Tramways Committee require 
tenders by July 8 for Tramway Stores and Materials, Incan- 
descent Lamps, Single v.b. Covered and h.t. Cable and Trolley 
Wire, Ampere-hour meters, &c. Specification, &c., from the 
Engineer and Manager, Electricity Works, Rotherham. 


Conduits, Sub-Station Plant, Switchboards, &c. 
Hackney (London) Council require. tenders by 6:30 p.m. 
July 24 for e.h.t. ring main Conduits. Transforming and Con- 
verting Plant. with starting and controlling apparatus, &c. ; 
e.h.t. and Lt.d.e. Switehboards and hand-operated Travelling 
: Cranes, Specification, &c.. from Engineer, 306, Mare-st, Hackney. 


Workhouse and Infirmary Lighting. 


SCARBOROUGH Guardians require tenders by 10 a.m. July 12 
for the electric lighting of their workhouse, and infirmary, in- 
cluding Boilers, Engines, Generators. Switchgear and Wiring 
for about 360 lights. Specifications from Messrs. Tennant & 
Barrs, Cathedral-buildings, Dean-street. Newcastle-on-Tyne. 


MILE Exp (London) Guardians require tenders by noon July 
10 for Electric Light Engines and Switchboard for the workhouse. 


Street Lighting. ; 
ErraNp Streets Lighting Committee require tenders by first 


post July 2 for the supply of 20c. p. Metallic Filament Street Light- 
ing Lanterns, Forms of tender from the Clerk to the Council. 

Dromore Urban Council require tenders by July 1 for lighting 
the streets hy electricity, gas or oil for one or three years, 


Surface Condensers, Hot Wells, Piping, Pumps and Motors, &c. 

The Agent-General for Vicrorta invites tenders for (4) Twin 
Surface Condensers, Hot Wells, Piping and Sundries, (B) Air 
and Water Extraction Pumps and Motors. and (c) Circulating 
Water and Sump Pumps with motors, for a power station to be 
constructed in connection with the electrification of the Mel- 
bourne suburban railways. Specifications with forms of tender, 
from the Agent-General. Melbourne-place. Strand, W.C., to 
whom tenders are to be delivered by first post Monday, August 4. 
Further information may be obtained from the consulting 
engineers, Messrs, Merz & MeLellan, 32, Victoria-street, S.W. 


Tramway Construction. 
Tenders will be opened on Aug. 9 at the offices of the Ministry 


of Fomento, Madrid, for the Construction of an Electric Tram- 
way from Baeza station, on the Madrid-Saragossa- Alicante 
railway. to Linares, An option on the concession is held by the 
Compagnie d Electricité et de Traction en Espagne. (The con- 
tract will probably he given to a Spanish firm, hut some British 
material may be used.) 
Electric Tramway and Power Supply Concession. 

The Kokanp and ANpizuüAND (Turkestan) Municipal Eco- 
nomic Committee invite offers for a Concession for the con- 
struction of Electric Tramways, Tenders by July 14 


Electric Cranes. | f d 
Tenders will be received at the Port Committce’s offices, 


BARCELONA, on Aug. 1 for the supply of Electric Cranes, 
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Telegraph and Telephone Material. 

The Postmaster-General's Department, PERTH (W.A.), require 
tenders by 3 p.m. July 30 for Steel Towers and Ironwork, and 
by 3 p.m. Aug. 6 for Insulators, Telegraph and Telephone 
Material and Iron Poles (W.A. schedules 258 and 264). 

The Deputy Postmaster-General, PERTH (Western Australia) 
invites tenders until 3 p.m. July 23 for Switchboards and 
Parts, by 3 p.m. July 16 for Telegraph and Telephone 
Material (schedules 260, 267 and 273). 


Equipment of Power Station and Distribution Network. 

The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VaLPARAISO. Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square, London,W. 


Hydro-Electric Plant. | 

The Municipality of Limos (Costa Rica) require tenders for 
the erection and working of a hydro-electric plant to supply 
power to the city of Limon and neighbourhood. the plant com- 
prising two 414 i.p. Pelton turbines. two 400 kw. generators. 
and six transformers. The date for the opening of the tenders 
will not be before Sept. 18. Plans and particulars may be 
obtained from the Ingeniero Municipal. Limon. 
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SOUTHWARK (LONDON.)—The Borough Council have received the 
following tenders for annual supplies of various cables. &c. :— 

British Insulated & Helsby Cables (aeri pted) £5,031. 108, : Electrical 
Engineering & Equipment Co.. £5,189; Johnson & Paillips. £5,236; 
Western Electrie Co., £5.116 ; W. T. Glover & Co., £5,210; Pirelli (Ltd.), 
5,577; General. Cable Manufacturing Co.. £4,035. W. T. Henley’s 
Telegraph Works Co, (out of order and not considered), £5,153. 10s, ; 
Callender's Cable & Construction Co, (out of order and not considered), 
£5.530 ; Siemens Bros. & Co., £5,112; R. R. Todd, £5,169: Union 
Cable Co. (Ltd.), £5,358. 

SYDNEY (N.S.W.)—The Council have accepted the tenders of British 
Insulated & ‘Helsby Cables for 150 yds. h.t. cable. £06 ; and that of 
the British General Electric Co, for h.t. insulators, £350; to purchase 
2,000 Gummon insulators have been ordered from Noyes Bros. at 
the same price as previously (£125); and authority has been given 
for the supply of the following under existing contracts: 350 
maximum demand indicators from W. G. Watson & Ca., £315; 25 
ditto from the Australian General Electric Co., £35. 18s. 9d. ; 
1,100 a.c. meters from the Australian General Electric Co, £1,237. 10s. ; 
475 d.c. meters from Ferranti Ltd.. £1,015. 


Preston (Victoria).—The Shire Council have accepted the 
following tenders :— 

Australian General Electric Co., two 40 k.v.a. and two 20 k.v.a,. 
tuansformers, h.t. oil switches, &e., £448. Is.: Noyes Bros., switches, 
fusea, time switches and indicating instruments, portable voltmeter and 
insulation testing set, &c., £142. Ils. 4d. ; W. F. Henley's Telegraph 
Works Co., service fuses and links, £26. 134. 4d. ; Siemens Bros., con- 
sumers! meters, £157 ; British Insulated & Helsby Cables, bare aluminium, 
£487. 12». Gd. 

MELBOURNE.—The City Council have accepted the following 
tenders :— 

British Westinghouse Electric & Mfg. Co., four 1.500. kw. rotary 
converters, with transformers and spares, £17,476. 18s.: W. G. Watson 
& Co., 40 meters, £45 ; Fyvie & Stewart, N78 condenser tubes, £313. 2s.6d. 
Moves Bros., turbine blades, £38. 15s. ; W. F. Dennis & Co., copper 
cables, £414. 15s. 

WALTHAMSTOW,—The Urban Council received 10 renders (varying 
from £800 to £1,145) for a natural-draught cooling tower at the 
electricity works. and the lowest, that of Kater & Ankersmit. has 
been accepted. 

Sr. Pancras.—The Borough Council has accepted the tender of 
E. F. Moy (Ltd.). at £98, for a supply of testing panels; also that of 
the Electrical Power Storage Co. (at £86. 8s. 10d.) for cells. 

STEPNEY (LONDON).—The Council have accepted the tender of 
Forbes, Abbott. & Lennard, for a supply of 50 tons of moulded pitch. 
at 54s. per ton. 

RAWTENSTALI.—The Corporation have. placed an order with the 
British Thomson-Houston Co. for a 1,500 kw. turbo-alternator, with 
condenser, &c. 

CuESTER.—The Corporation have accepted the following tenders : 


Tudor Ac:umulator Co., storage battery, £7,470 ; Lancashire Dynamo 
and Motor Co., booster, £1,145. 
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the Leicestershire & Warwickshire Electric Supply Co. for public 
lighting for three years. 


Traction Lamps.—Rochdale Corporation Tramways have 


accepted the tender of Siemens Bros. Dynamo Works for the supply 


of *‘ Tantalum " traction type lamps for the ensuing 12 months. 


WIRELEsS STATION.—The Admiralty have placed a contract with 
Messrs, S. Baikie & Son for the erection of a wireless signal station 
at Brongh, South Ronaldshay (Orkney). 


Government Contracts.—Tie following contracts were placed by 
the British Government Departments during May: 

Admiralty.—Siemens Bros, & Co., steel masts for wireless telegraphy ; 
F. Darton & Co., thermographs. 

India Office. —J, Stone & Co., cells; Callender’s Cable & Construction 
Co., copper wire, 

Crown Agents for the Colonies. —W. T. Henlev^s Telegraph Works Co., 
underground telegraph cable ; Siemens Bros. & Co., armoured telegraph 
cable; Tyer & Co., train tablet instruments and signalling materials ; 
Bullers Limited, insulators and steel telegraph poles. 

General Post Office.-—Automatic Telephone Mfg. Co., telephone appa. 
ratus ; D. H. Bonnella & Son, ditto ; British Insulated & Helsby Cables, 
telephone cable and apparatus and solder; British L. M. Ericsson Mfg. 
Co., telephone apparatus; Karabon Co., ditto; London Electric Wire 
Co. & Smiths, telephone apparatus and flameproof wire; Peel Conner 
Telephone Works, telephone apparatus ; Siemens Bros. & Co., zinc rods, 
silence cabinets and telephone apparatus ; Sterling Telephone & Electric 
Coi, telephone apparatus; Gell Telegraphic Appliances Synd., telegraph 
apparatus; R. Lauder & Co., wood arms; Callender’s Cable & Con- 
struction Co., telegraph and telephone cable; General Electric Co., 
detectors ; Berthon Boat Co., jointers’ tents ; Bolton & Sons, Shropshire 
Iron Co, and F. Smith & Co., bronze wire; Rylands Bros., g.i. wire; 
T. Bolton & Sons, annealed copper wire; €. Macintosh & Co., flameproof 
wire; Marconi's Wireless Telegraph Co., steel mast (Malin Head); Western 
Electric Co., telephone cable and apparatus, and exchange equipment 
(Tunbridge Wells). 


Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departments :— 

Postmaster-General’s Dept... Melbourne. —British. Insulated & Helsby 
Cables, 180 condensers, £12. 58. ; 400 receivers, £95. 16s. 8d. 

Postmaster-Generals Department, Adelaide.—W. T. Henley's. Tele- 
graph Works Con. 4 nautical miles submarine cable and cable tank, 
£212. 10s. per nautical mile; India Rubber, Gutta Percha & Telegraph 
Works Co., 6,000 copper binders, 7s. 13d. per 100 ; 6,000 copper tapes, 
7s. 2d. per 100; A. J. Todd & Co., 1,000 jointing sleeves, £5. 158. 10d. ; 
British Insulated & Helsby Cables, 13 tons copper wire, £91. 8s. per ton. 

Postmaster-Generala Department, Sydney.—R. Johnson, Clapham & 
Morris, 34 tons copper wire, £87. 9s. per ton; T. Zwicker & Co., 1,500 
jointing sleeves, 12s. 6d. per 100 ; 200 ditto, 14s. per 100 ; 6,500 insula- 
tors, 6:14d. each; India Rubber, Gutta Percha & Telegraph Works Co., 
5,500 copper tapes ts, 3d. per 100, 1,000 ditto 6s. per 100, 5,500 copper 
binders 75. 9d. per 100, 1,000 ditto 7s. per 100. 

Victorian Railways Department. — British Insulated & Helsby Cables, 

copper wire, £85. Ils, per ton; Lawrence & Han:on Electrical Co., 
porous pots, £2. 5s. per 100; W. T. Henlev's Telegraph Works Co., 
copper cable and insulated cable for State coal mine, various items at 
Jü!d. per lb., £435 per mile, £885 per mile, £715 per mile and £1,056 per 
mile. 
New South Wales Stores Supply Committee. —W. T. Henley’s Telegraph 
Works Co., Noyes Bros., Ramsay, Sharp & Co., J. Paton & Co.. Johnston 
Tyre and Colonial Rubber Co., Siemens Bros. Dynamo Works, Welsbach 
Light Co., Edison and Swan United Electric Co., Lawrence & Hanson 
Electrical Co.. British General Electric Co., India Rubber, Gutta Percha 
& Telegraph Works Co., Australian General Electric Co. and W. 6. 
Watson & Co., electrical materials, 

Western Australia Railways Department.—-Hart Accumulator Co., 
vacuum hose pipes, 4s. 53d., 5s. 21d. and 5s. 63d. each ; plates and cells, 
£38]. 135. 6d. 


Commonwealth Department of Home — Affairs.— Australian cn. 
Electric Co., insulators for the transmission line (for Federal pum 
BA! 


Power Supply Undertaking), £384. 5s. 9d.; Siemens Bros, | 
tubular iron crossarms, £2,191. 13s. 4d.; 46,000 steel spindles. 
£1,105. 5s. 7d. ; 11,584 tubular iron crossarms, £1,691. 15s. 3d. ; 36, 
steel spindles, £86]. 3s, (for Kalgoorlie. Port Augusta Railway). 


Union of ‘South Africa Contraets.—The South African Depart 
ment of Posts and Telegraphs have accepted the tender of the Western 
Electric Co. for 150 cable terminal boxes, 208. each, 50 ditto 17s. 9i. 
each, 25 ditto 17s. 6d. each, and 150 ditto 17s. each. 


American Hydro-Electric Works.— Messrs. J. G. White & Co.. who 
have recently secured several important tramway and other con- 
tracts of the total value of £8.885,000. are building the hydro-electri¢ 
power plant 8 miles from the City of Augusta. 

The scheme provides for hamessing the waters of the i light 
and supplving cheap electric power to the tramways and electric Hg $ 
systems, as well as to the many cotton mills of that city. The powt 
plant is owned by the Georgia-Carolina Power Co., which is contro 
by the Augusta-Aiken Railway and Electric Corporation 
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. PARLIAMENTARY INTELLIGENCE. 


— ——— 
THE MARCONI AGREEMENT COMMITTEE. 


The Select Committee on the agreement between the Marconi Wire- 


less Telegraph Co. and the Post Office met in private on Monday. 


time when the Postmaster- Genera] can attend the sitting of the Com. 


mittee to give his views as to whether the agreement can now be legally 


enforced in view of its denouncement by the Marconi Wireless ‘Telegraph 
Co, 

The Committee will not meet again until probably the middle of next 
week, when it will be decided whether further evidence is to be taken on 
the commercial aspect of the contract and other matters relating thereto, 


LONDON COUNTY COUNCIL (TRAMWAYS, &c.) BILL. 


This Bill has been under consideration bv a Select Committee of the 
House of Commons and on the clauses which conferred power upon the 
County Council to purchase certain lines in Acton from the London 
United Tramways (Ltd.), the Committee intimated that the Council 
should come to some arrangement with the company for mutual running 
powers, On the 20th inst. the Committee met to receive the decision 0? 
the County Council on the finding of the Committee that both bodies 
should come to an arrangement for running powers, and that in the event 
of disagreement the Board of Trade should appoint an arbitrator. 

Mr. EnskiNE Porrock, K.C. (for the County Council) said he was in. 
structed to say that thev were unable to accept the clause so long as it 
gave running powers to the London United Tramways (Ltd.) Therefore 
that clause would be withdrawn from the Bill. 

Mr. BaLrour Browne, K.C. (for the London Uniied Tramways), said 
the proposal to withdraw the clause meant that the public would be 


FINANCIAL 


DUI 


| 
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COMPANIES' MEETINGS AND REPORTS. 


—PLo———ÁMrÀÁ 
Globe Telegraph & Trust Co. (Ltd.) 


* The forticth ordinary general meeting was held on Tuesday, Sir JoHN 


Wore Barry, K.C.B., in the chair. 
The SECRETARY (Mr. Sidney Collett) read the notice convening 


the meeting and the auditors’ report. 

The CHAIRMAN then said: We have had a year of some changes 
which we must always be prepared for. as we are dependent entirely 
upon the income we receive from the various concerns in which our 
capital is invested, Taking the net result we have not had altogether an 
unsatisfactory year. There have been losses in some cases and gains in 
others, The total receipts for the 12 months to 3Ist May last, after 
deducting working expenses, were £209,827 against £210,472 in the 
preceding year, making with the balance forward £237,824. We have 
paid the three usual quarterly interim dividends of 2s. each pershare net to 
our ordinary shareholders, and the fixed 6 per cent., less tax, to our prefer- 
ence shareholders, ‘These distributions have absorbed £131,085, and the 
Directors now recommend a final dividend on the ordinary shares of 
ts. per share net, making 6 per cent, for the year, the same as last vear. 
This, with the amount required for the final preference dividend of 3s. 
per share, less tax, absorbs £79,922, and leaves a balance of £26,816 to be 
carried forward. Reviewing the transactions of the Trust during the 
past year the Chairman said the net result of these transactions was a 
small diminution in the receipts of £645. This, added to the smaller 
balance brought forward, accounted for the total deficiency of £1,100. 
They were, however, paving the same dividends as last vear, making up 
the amount from the large balance which they carried forward from 
year to year, and which might be looked upon as a fund for the equalisa- 
tion of dividends when occasion required. Although they had drawn 
upon that fund to the extent mentioned, they were still carrying forward 
a larger balance than the amount shown when this fund first appeared in 
their accounts in 1907, which he thought the shareholders would consider 
very satisfactory, One other point he would mention was that the 
present market. value of the securities they held, taking the lowest market 
prices, showed a surplus over the original cost of something approaching 
£29,000. He moved the adoption of the report and accounts, and the 
de-laration of the dividends therein set out. . 

Sir JAMES PENDER, Bart.,seconded the motion, which was carried 
unanimously, The retiring Director (Sir John Wolfe Barry) and the 
retiring auditors were re-elected, and a vote of thanks to the chairman 


b: w'rht the proceedings to a close. 


Electric & General Investment Co. (Ltd.) 


The twenty-fourth ordinary general mecting was held on Tuesday, 


Mr. J. B. BRAITHWAITE presiding. : . 
The SECRETARY (Mr. S. R. Shaw) read the notice convening the 


meeting and the auditor's report. 
The CHAIRMAN said : Gentlemen, we hav : 
from the balance.sheet, of £14,797. This is about £3,000 less than last year's 


The 


(Committee has still to deal with the theoretical and financial aspect of 
the Marconi Agreement, but has decided, we understand, to await the 


RUIT. AUTANT AAA TOUUTUC TOUT TCTUN 


TTA TRATTATI ATH 


deprived of the facilities which the Committee said should be given to 


the publie. He asked the Committee to insert a clause carrving out the 


decision. : 
Mr. PorrLock urged that the Bill was an omnibus one, dealing with a 


number of topics, and that the London United Tramways Co. were only 
granted a locus against clause 44. The Committee had passed the pre- 
amble of the Bill except clause 44, and the company had nothing to do 
with the new tramways and other matters, 
The CHarrman said the Committee were unanimous, and either the 
clause must go in to protect the public or the Bill would not go through, 
The clause was then inserted in the Bill. 


Tottenham & Edmonton Gas Light & Coke Bill.--.\ Select Com- 
mistee of the House of Commons has recently passed. this. Bill which 
authorises the company to take a transfer of the Wood Green electric 
lighting order (1902). [t was stated that the company intended. to 
supply direct current on the three-wire svstem, and to generate. by 
dvnamos driven by gas engines. The maximum price to be charged for 
private lighting was od. per unit ; public lighting, 23d. : and power, 2d. 


Tramway Provisional Orders.—The bill to confirm the Baildon 
Urban District. Council and Newcastle-on-Tyne Corporation Tramways 
Orders has. been passed. through the House of Commons as an un- 
opposed measure. The Baildon Urban District. Council Tramways 
Provisional Order authorises the construction of a tramway from Otley- 
road to Station-road, and Neweastle-on-Tyne. lramways Order. the 
construction of various tramways within the city. 

Colinton Tramway Provisional Order. — l' he Standing Orders Com- 
mittee has decided that, as the Colinton Tramway Co. has not complied 
with the standing orders, the bill to confirm this order cannot proceed, 


Post Office Railway Bill.— On Wednesday the House of Commens 
agreed to the financia] resolution in connection with this Bill which 


authorises an expendizure of. £1, 100,000. 


TUA 


MATTERS. 
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profit, but, in view of the very disturbed state of financial affairs during 
the greater part of the vear you will agree with me that we have done 
fairly well under the circumstances, After charging the various amounts 
stated on the debit side of the profit and loss account against it, 
a balance of £4,922 is left to deal with. That we propose, subject to 
your approval, should be dealt with by paving the balance of the 10 per 
cent. dividend on the ordinary shares, paving 6d. per share dividend on 
the deferred shares, and carrying forward to next vear £2,922. We 
are distributing £3,000 in dividends this vear, and we propose to carry 
forward approximately £3,000 to next vear so as to make the position as 
sound as we can. In addition to that, during the year we have redeemed 
and cancelled £963 of debentures, so that the amount outstanding is 
reduced to £19.570, During the vear we have realized some of the old 
investments against which the contingency fund was provided, involving 
à loss of £4,119 which we have taken from that fund. Out of our 
profit and loss account for the current year we transferred. to credit 
of the contingency fund £3,071, raising it now to £81,000. With the 
reduction of nearly £1,000 in the debenture stock outstanding, we 
practically re-instated the fund exactly where it was before we 
realised. these old. losses to which I have already alluded. In. other 
respecta I do not think there is anything that [need say. [n carrying 
forward the amount we do, and in continuing to strengthen our reserves, 
we believe we are acting in the best interests of the shareholders, There 
is à considerable amount of fair business we have in hand at present which 
does not appear in these accounts, the profit on which should be realised 
during the current vear and which will help us to some extent. ] now 
move the adoption of the report and accounts to May 31, 1913. 

Mr. J. CECIL BULL seconded. the. resolution, which was carried 
unanimouslv. 

Resolutions approving the dividends, re-electing the retiring director 
(Mr. J. Cecil Bull) and reappointing the retiring auditor (Mr. H. Leigh 
Williams) were then passed and a vote of thanks to the chairman and 


directors brought the proceedings to a close, 


* 


India Rubber, Gutta Percha & Telegraph Works Co. (Ltd.) 


The half- vearly general meeting was held on Tuesday, Major LEONARD 


Darwis presiding. 
The SECRETARY (Mr. A. P, Crouch) read the notice convening the 


meeting. 

The CHAIRMAN then said : When I addressed you a year ago I had 
the unpleasant ta«k of informing you that the board did not see their 
wav, as they thought it imprudent, to pay an interim dividend to the 
holders of the ordinary shares, while they had no hesitation in paving the 
interim dividend on the preference shares, When making that announce- 
ment [ ventured to express the opinion that we were getting into our 
normal stride, as the abnormal conditions were passing away. On the 
present occasion I am pleased to state that the Board feel justified in 
paving the customary interim dividend on both preference and ordinary 


shares. The raw rubber market is not vet outside the influence of undue 


c made a profit. as you sce | speculation, be it for a fall or a rise, and the position of the consumers of 


this product is somewhat dangerous in so far that the ordinary laws of 


P 
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supply and demand are small guides, and may even prove misleading | vested in the Shawinigan Water & Power Co, and the Montreal Light, | 
when applied to the short periods of time with which ordinary consumers | Heat & Power Co. This power will be, to a large extent, used for electro. ul 
must deal. This is all the more true on occasions when all the factors at | chemical and electro-metallurgical processes at Cedar Rapids and else. "mo 
work for these short periods cannot accurately be gauged, Your board | where, while a considerable portion will be available for distribution LE 
have recently had before them evidence that several of the combinations | through the Montreal Light, Heat & Power Co. in the section of the city a 
which reaped great advantage during the period of artificial values of | furthest removed from the terminals where power is obtained from the aber 
three vears ago, to-day lie waterlogged and broadside on in the trough of | Shawinigan Co, d 
the wave they created. E 
At the annual meeting in December last I mentioned that our cable M 
steamer “ Silvertown " had completed the laving of a submarine cable NEW COMPANIES. wo fee 
between Australia and New Zealand. The period of guarantee then cocci oe 
‘nding terminated without mishap, and the vessel returned to London. 20 11 : . ott 
yy will shortlv sail again from Oa to the Atlantic to carry out md M: BERRY wide ry ME June i, Capital £1.000 | ue 
y CSI ag à Ren l i shares (10 deferred), to take over business of electrical and mechanical du 
some cable repairs in replacement of our l Dacia " which sustained some engineers carried on by W. N. Berry and H. Bamber as W. N. Berry & Co.. E s 
damage while occupied on that work during abnormally rough weather, and to adopt an agreement with W. H. Edge. Private company. Fiet oar 
2 Buccancer ^ hè been employed by H.M. Post Office and by the | directors are W. N. Berry and H. Bamber. Reg. office: 32, Queen- E 
French Government on the West African coast, and also in the neighbour. Ue Ora : jm 
hood of Madagascar. The vessel is now on her way home, and will carry Sene a "M a 
out some further work on the West African coast before reaching London. CONTINUOUS , REACTION co. (LTD.) (129.540. )—Reg. June 12, pus 
Our genera] business has been quite normal. J now move the adoption capital £16,000 in 30,000 shares of 10s, cach, and 30,000 shares of Is. | a 
of the report and accounts, and the payment of the dividends, each, to carry on the business of concentrators, smelters, reducers and p 
Mr. R. KAYE GRAY seconded the motion, which was unanimously | tteaters of ores, manufacturers of electrical or other furnaces, &c., and to s 
agreed to without discussion, ' | adopt an agreement with W. B. Ballantine and D. €. Lee. Private £u 
A hearty vote of thanks to the chairman, directors and staff, was | COMPANY. n. 
unanimously adopted, and the proceedings terminated, CROMPTON & CO. (LTD.) (129.649.)— Reg. June 19, capital £221,007 in Eo 
£l shares (136,000 7 per cent. non-cumulative preference), to carry on the m 
business of electrical engineers; workers in metals, contractors for the A 
ARON ELECTRICITY METER (LTD.)—For the year ended March 31 supply of electrical plant, producers and distributors of electrical energy, E 
tho. profit and loss account shows, after providing for general charges | manufacturers of electrical, steam, petrol and other motors, tramways, 2d 
and depreciation, a net profit of £32,652. 17». lid., making. with | tramears and locomotives, &c., to acquire the assets and liabilities’ of ae 
£4,450, 155. Id. brought forward, a total available profit of £37,108. 13s. Crompton & Co. (Ltd.) (incorporated in ISSS). and to adopt an agreement M 
Qut of this amount the directors distributed in December last a dividend | with the said. old company and the liquidator thereof, Reg, office ; zs 
of 3 percent. on the preference shares, absorbing £13,746. 175. 7d.. leaving | Salisbury House, London Wall, KC. p 
to be disposed of £33,361. 15s. 5d. The directors recommend pav meni ' SM due 
of a further 3 per cent. on the preference shares, absorbing £3,746. 17s. 7d. wat 
and making a total for the vear of 6 per cent. ; a dividend of 7 per cent. poe 
on the ordinary shares, absorbing £8.750 ; a transfer to reserve towards CITY NOTES. e 
goodwill and patents of £15,000, and to carry forward the balance of : — 1. . uo 
£5.804. 17s. 10d. The past years trading in eleetricity meters and (asi- MEMORANDA (June 26).—Bank rate 4} per cent. (since April 14, 1913). a, 
meiers has again been most satisfactory, the sales having exceeded those Price of silver, 26d. per oz. Consols 727—73 for money; 721—173, ie 
of any previous year. The company’s factories have been fully cem- for account. Consols Pay Day, July 2; Stock and Shares Con- uei 
ploved, and the necessary extensions to cope with the increased business | Ünuation Days, July 9 and 2s. l'ieket Days, Julv 10 and 29. Pay pue 
are being carried out. Days, June 27, July 11 and 30; Mining Shares Carry Over Day, July 8. poss 
GREENWOOD & BATLEY (LTD.)—.\fter providing for debenture CROMPTON & CO. (LTD.)—The directors have drawn up a scheme of ee 
interest, expenses of management, and doubtful debts, the profit for the | capital reconstruction which will involve the exchange of the existing n 
year ended March 31 was £15,275. 9s, 7d., making with balance from 1912 | 85,000 ordinary shares of £3 each into a fresh issue (share for share) with a Rz 
(£3.648. 135. dd.) £18,924. 3s. The directors have appropriated £7,000 | denomination of £1 per share, while, in addition, there will be created D 
to depreciation and £500 as provision for charges under the National | 136,000 non-cumulative 7 per cent. participating £1 preference shares, rae 
Insurance Act, and they recommend payment of the dividend on the paid- | credited as 12s, 6d. paid. These will be offered to the existing proprietor Sx 
up cumulative preference share capital for the vear at the rate of 7 per | at the rate of eight new preference shares for every tive shares now held. "s 
cent. per annum (£7,027. 17s. 3d.), leaving to be carried forward | The existing £100,000 of debentures will be paid off, but the new company B 
£4,396, 5s. 9d. may issue a further amount of £100,000 of 5 per cent. bonds. ps 
MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.) EASTBRN TELEGRAPH CO. (LTD.)— The company announce the pay- om 
Mr. Godfrey C. Isaacs, who presided at the meeting on Monday, said that | ment on July 15 of dividend at the rate of 31 per cent. per annum (less EE 
the figures in the report showed that there had been a very substantial | tax) on the preference stock for the quarter ending 30th inst., and a first ps 
increase in receipts and also in the number of ships equipped. The | quarterly interim dividend of 1} per cent. on the ordinary stock (tax us 
e number of ships equipped had reached 686. "There had been a con- | free) in respect of profits for the vear ending Dec. 31, 1913. The transfer US 
siderable amount of legislation during the past year in very nearly all | books of the ordinary stock will be closed from July 7 to 14 inclusive. y 
countries with mercantile marine, providing that ships should be fitted EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) E 
with wireless telegraphy. In most cases it dealt only with ships carrying | The directors have declared an interim dividend for the quarter ended n 
50 persons or more, but he thought that as time went on they should f March 31 last, of 2s. 6d. per share (tax free), pavable on July 15. The i 
find that the law would be made to apply to every ship that sailed from a [| share register will be closed from the 7th to the 14th prox. inclusive. 2 
port. They expected similar legislation in this country, and he eon- 


EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)— The result of e 
the poll on the resolution submitted last week to à mecting of the first 
debenture stockholders for approving a scheme to modify the rights of 
the debenutre holders has been declared. as follows: For the resolu- 
tion, 16,235 votes (representing £162,602 of stock); against, 7,242 votes 
(representing £72,478 of stock). There not being the requisite three- 
fourths majority, the resolution was declared to be not carried, 

VENEZUELA TELEPHONE & ELECTRICAL APPLIANOES CO. (LTD.)— 
At an extraordinary meeting last week the directors were authorised to 
create and issue first debentures for £80,000 at a rate not exceeding 5 per 
cent., and ranking pari passu with the existing first debentures. 

YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)—The 
directors have decided to pay on account of the dividend accrued to the 
30th inst. an interim dividend on the 6 per cent. cumulative preference 
shares at the rate of 3 per cent, per annum, 


templated that it would go further than in other countries. 


R. WAYGOOD & CO. (LTD.)—For the year ended March 31 the profits 
amounted to £25,298, and, including £6,253 brought forward, the available 
balance is £31,544. After meeting directors? fees and paying preference 
dividend, the directors have transferred £1,500 to reserve and paid 
dividends on the ordinary shares equal to 7 per cent. for the year, leaving 
£9,691 to be carried forward. 


SHAWINIGAN WATER & POWER CO.—The gross income for 1912 shows 
an increase o $349,814 over that for 1911, and the net revenue an increase 
of $249,706. The reserve and sinking funds aggregated in 1912 $1,000,000, 
With the completion of the third unit of 15,000 H.P. in station No. 2 the 
total electrical capacity of the two stations will be 100,000 n.r. The 
continued demand for power makes it evident that the latest addition 
will be required for use at an carly date. While the total electrical load 
on the power house (apart from the hydraulic power sold) in Jan., 1908, 
was slightly over 30,000 H.P., the beginning of 1913 shows a total demand 
of over 62,000 H.P.. with peaks carrying the total load at times to 80,000 n.r. 
An Act of the Provincial Legislature authorises the Quebec Streams Com- 
mission to erect dams for the storage of water on the St. Maurice River, 
and to effect leases with power eompanies who may desire to take ad. 
vantage of the benefits of such storage. Through the operation of the 
St. Maurice Hydraulic Co. the company has also the benetit of water 
storage on the Manouan River, a tributary of the St. Maurice. The 
Cedar Rapids Mfg. & Power Co. has acquired from the Dominion and 
Provincial Governments the right to take from the St. Lawrence River 
at Cedar Rapids (about 30 miles above Montreal), sufficient water to 
develop 160,000 u.r. The development work for this plant has been in 
operation since early in 1912, ond the first installation of 100,000 H.P. 
will be completed in the fall of 1914. The control of this companygis 


METAL PRICES.—Messrs. J. B. Gamham & Sons, 132, Upper Thames- 


street, London, E.C., quote under date June 25 the following as the 
present basia prices of 


NEW METALS. per 1b. | r ton. 
Solid Drawn Brass Tubes... 81d., English Lead............ £20 14 6 
Solid Drawn Copper Tubes 1lO0gd., Spelter .................. £21. 7 6 
Brazed Copper Tubes ... l0gd.! Antimony ...............£92 10 0 
Brazed Brass Tubes ......  9d.' Orp METALS. per ton. | 
Brass Wire ..................  78d.| Clean Scrap Copper... £58 10 0 | 
Rolled Brass ............. 75d. Braziery Copper Scrap £54 10 6 
Brass Sheets..................  Sid.| Old Brass, clean ......£37 10 0 
Copper Wire.................. = Did.’ Old Lead, less 4 lbs. 
per ton. | CWt. crcccccseccessecseree Ll? 12 6 : 
Copper Sheets,...........£80 0 O, Old Zino ................,.£16 10 O | 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC | 


CUM @ DOCE bana | he 
AGGREGATE. 
LINE. Week Poe (a) Rs. of]. Tse a Dee 
N- | n faena. Amount. | ak 
ee Ae 
Aberdeen Corporation ..... | June S | ud i4 p 13 4514 | 4 Pis; 
*Airdrie ........... NÉS : 24 
Anglo-Argentlne .......... » 17) 55,589 | + 4844 | 24 | 1,343347 i 108,076, 
ely oe hg T"—— " 2 ait T Ps | i- 5,904 + 444 
yr Corporation .......... xs | 1,801 4- 73 
BAM: dere hb A RA €x E - 344 | + 153| 24 5714 |+ 1,842 
Bath Ekcki rame Lia.) ” 18 | Li f | 25 | 8750 |+ 52 
a ectric Trams, see " , 20,977 |+ 
Birbenlead anaia saias S 4 1,275 | + 119; 12 15,015 |+ T 
Birmingham Corporation » 2| 11,574) + 949 | 12 136,097 + 9,862 
Birmingham D. P.T. Co. . S ee 962 |-F 45! 24 | 24040 l4 1242 
Blackburn Corporation » 18| L445| + 25 | 12 15,576 I+ L020 
ton FRÜOR osos e s i Ps Pe yos 
bay d'air ae, 3,149 | + 179 23 65472 |+ 2.586 
Bournemouth Corporation. . 2045 | + 321 qii 22415 + 1,19 
Bradford Corporation ..... 6177 | + 611. 12 70,623 |+ 2.823 
Brighton Corporation ..... LOW | 79] 12 | 112763 |—- "ve | 
Bristol CE C lage .. ni ^i E | 24 180,290 it 19,242 
urnley BON 6 ves sis , .69,2804 |+ 4,652 
Burton Corporation ...... 2921 + 12! 12 3,387 |+ 139 
Bury Co ration . ey MEAE aod | 13 | 16237 KL — 13 
Calcu Tramway: s... — RO, | ee me | ` 
Camborne-Redruth ....... 139 | + 16, 25 3,393 
Cardiff Corporation........ 2694 | + 348 |i 28,424 | i atic 
Central London Railway... 4,498 | + 22, 25 127,961 |+ 12,193 
City & South London Rly. . 2,388 | — 492) 25 71,378 |— 7,118 
pala e Trams Co. .. "UR L ae 24 11,432 |— 224 
FOO 6 2k Ld a ven nata ; — 44 10 17,605 |— 2,997 
Du biiadaw sess wa winder 1069 | + 139 t12 11,633 |+ 1,721 
Devonport & Dist. Trams 530 | — 116| 24 12329 |— — "196 
Bower Corporation hate wat oe + 12 | 12 2,723 z 99 
u ucan way 5] + 7 25 3,292 |— 2 
Dublin United ........... 7,312 | + 1,047 | 25 | 141,706 '+ 2001 
Dudley-Stourbridge ...... 986 | + 135 | 24 21,381 |4- 1,768 
Dundee Corporation ...... 1,9335 | + 120 5 6,97 |+ 615 
EMT Ham Council ........ 1,040 | — Z 312 12,747 |+ 222 
Exeter Corporation ....... 356| + °° 16! i2 3,875 |— 2 
*Sateshead & Dist. Trams 1,63 | + 303| 24 | 27083 |+ 3.538 
G Corporation ..... 21,064 | + 1,980 | 3 63,042 |+ 5,601 
Glossop Trams Speo M 1n + 20 25 3,163 |+ 469 
cester Corpn. ......... AM | 44 ie i 
Gravesend-Northfleet ..... 238 a 38 24 5,196 |+ 414 
Great Northern & City Riy. 1,316 | — 199 | 25 | 36,008 |— 4,942 
Greenock & Port Glasgow 321 | 4- 3l 24 18,933 + 888 
Halifax Corporation ....... 22220 | + 235 1i 23,554 |— 394 
Hoos p xo Trams Co. . 1,0926 | + 110 | 25 21,673 4- 1,173 
Huddersfield Corpn. . ...... 2278 | + "310; iż | 25380 |+ 1498 
Hull Corporation.......... 3,062 | + 175 | 12 36,178 |+ 2,109 
Iltord District Council ..... 474 | — 62 12 5,468 — 950 
Ilkeston District Council .. | 
142| 4+ 2| 12 4,490 |+ 429 
{pswich Corporation Keun «d 4- —24] 12 5176 |4 23 
; * 31.39 15.254 |+ 286 
FIM de NOM 144 1| 24 3,205 141 
Kidderminster & District | 122 | án 10! 24 257 1+ — 2 
Kirai eden Sidus NEP NE. 
kshire Trams Co. |... 1,785 | + "304 | 24 | 39.686 l 5,640 
Lancashire United ........ 1,6661 | + 320! 24 35,028 |4- 3,466 
ta s Corporation......... 8,790 | + 725| 12 98,428 |+ 7,058 
Lei ter Corporation ..... 3001 | + 274| 25 68,206 + 7,088 
3 nd Means; A Pone = -+ 924, 95 3,929 |+ 326 
banda’ EA 9. 12 1.646 |+ 90 
ihe cer OU hin. ito + 939 | dt 292,981 |+ 16,535 
verpoo i ^us ,821 | + 217 40,910 |4- 2,575 
Liandudno&Colwyn Bay Ry. 380| + 30| 29 6,444 Hn 672 
pedes unty Council .. 41,9996 | — 1,110. 10 433,797 + 18,790 
peru Elec. Ry. Co....... 13,050 | —  265| 25 355,485 (+ 3,245 
ndon United . TERT evs 7,412 | + 805; 25 147,132 |— 2,426 
M toft Corporation 199 | 4- 38 | 37 ,6,167. |+ 297 
Manchester Cana Ter AA EU NE 
i ici ; 4l 208.603 |+ 9,692 
Mersey Railway ....... eae 2,210 t 119 | 25 | 50,019 |+ 3,473 
ND RIE Se 216 i 
his ditis +  25| 24 5043 |+ 741 
Merges Bc re” 7 E EE T. 
AE Š | 2 208,886 |+ 3,832 
Middleton mlt 368 + 19! 24 | 7910 |+ 396 
Ne e DU ioa 219 | + 11 12 2,4459 |+ 4 
N eius eae n Corpn 822 | + 441 13 54,703 | + 4,081 
Oita Astor © eue. Pe ae TN 
Oldham Corporation Spei ik dO NE | r A 
pldham Corporation ....:. + 1583! 13 27,660 |+ 1,023 
erth (N.B.) Corporation 176 5 5 858 | 
Perth (W.A.) Elec. Trams ta | ia > 
peterborough i dowd Xv ee 192 Bà E EC | is grit 
ortsmouth Corporation . + 218; 12 | 24754 |~ 957 
Sce M uite 2072 | + 147 | 24 | 49,472 |+ 7,033 
Rornerham Corporation "m 8 391 ds 2] i i i 10,881 |+ 2:999 
Salford Corporis I CT ENSE » = — 2, 724 + 215 
Bam rinn] P VO E e S 
nu Oi a. 13 K 1 A ET L145 |4- 75 
Seefeld Corporation vtt] a 22] 7445| + 520/213 | 9334 I+ 10,099 
south Metropolitan... .. ' 43 '891 " 3| 2 ¥: T 
uth Metropolitan... ,,,.. » => 4 18,841 |— 491 
South belied NAH mee 943/+ 30! 24 23,733 |4- 2,11 
Southend Co inei eee rete . ee . | ee ee .* 
Sati amare c) y B| 99 f 4 jè | Xe e oU 
sab dgeHyde c, JtBd| 7 2i a90| + 2d 12 9:302 i 33: 
MOCKDORt e. Lorie ea steel] 9 20| 1,467| + 221 | $12 | 15860 |J. “ero 
Sund , , 
Sunderland GorPoration. » 22| 1490|-- 87! 12 | 16462 |+ 1,602 
NM Diet sissa s 15 561 | + 127 | 33 17,483 |+ 3,331 
Swindon Corporatio, wages “ap TS 1,258 | + 165 24 28,437 |+ 2,628 
aunton |o. ee A CN Re 2 p n 
UNION vienes sivas 1,091 |+ J 
song A District si T zl in 1 2 24 4, 54 4. 339 
V ARCU ID ” I lj ól + 600 
Walsall Gone poration TM » 21| L310| + 164 tll 14,125 |+ 87 
Warrington eration «+++... > 3 617| -- 25; 25 15,178 |+ 1,182 
West Ham Corporation n 19] 4534 28| 12 5,140 |+ 318 | 
eston-Super Le ation «s. » 19| 2,832! 4 278 | |ui 31,685 |+ 409 
Wolverhampton D ss " 13 174 T 11 24 1,892 [f 237 
v olverhampton Cos sete. á 13 490 t 26 24 12,059 |4- 980 
. Orcester Te 9 ene ” , | ee se . 
Kinin ae, tissas] -e 48 346| + 18| 24 6,541 K 176 
Yorkshire WR Trams 2777 ; almot d) 2| ESI m 
oks Yo e. » p + , 
" ms Woollen Districts » 13! 1181! + 32! 24 | 2'810 |: 2,057 
a) These comparisons are wit correspon i » Part] "a 
+ Minus 2 days, m ih tho -rresponding period last year. ^ * Partly electrical. 


NAME. | 


Electricity Supply. 
10; 7/0 | Bournemouth & Poole Elec. Sup. Ord....| 91 —10} 
10 4/6 | Do. 4j per Cent. Cum. Pref.......... 81—91 
6/0 | Do. 6perCent. Cum. Second Pref ....| 10}—10§ 
44% | Do. 44 perCent. Deb. Stock (red.) .... —98 
/6 | Brompton & Kensington Elec. Sup. Ord.. ss 
3/6 | De. Z per Cont Proti socas So a 8ł—8} 
4% | Centrai wei DP Guar. Deb. Stck.| 94 —97 
2/6 | Charing Cross (W.End & City) El.Sup.Co. 4 —4} 
2/3 Do. 49 pérCent. Prel,. .,ooserasesoos —44 
4% | TDo. 4 per Cent. Deb. Stock (red.) —92 
44% Do. 44 per Cent. Deb. Stock (red.)....| 100 —102 
2/3 | Do. City Undertaking 44% Cum. Pref, 24—4 
3/0 | Chelsea Electric Supply Ord........... 4i—5} 
44% | Do. 44 per Cent. Deb. Stock (red.)....| 96 —99 
41?5| Chiswick Elec. Supp. Corp. Ist Mort. Db... 89 —92 
12/0 | City of London Electric Lighting Ord.. .| 15 —16 
6/0 Do. 6 per Cent. Cum. Pref...........| 114—12 
5% Do. 5 per Cent. Deb. Stock (red.)....| 116 —120 
4}%| Do. 44 per Cent. 2nd Deb. Stock (red.)) 100 —102 
8 County of London Elec. Supply Ord..... 1—10;i 
6/0 Do. 6 per Cent. Cum. Pref........... 111—112 
44%| Do. 4} per Cent. Deb. Stock (red.)....| 104 —1 
44%| Do. cond Deb. Stock... ies sone» 8 —101 
.. | Edmundson's Elec. Corp. Ord........... — 
6% | Do. 6 per Cent. Cum. Pref...... ese 4i-4l 
i 6 per Cent. Non-Cum. Pref. ^ 1{—2} 
44%! Do. 4 per Cent. Ist Mort. Deb. (red.). 
ae Folkestone Electricity Supply Co. Ord... 41—5 
6 | Do. 5S per Cent. Cum. Pref........... 4b—5 
she Do. 44 Ist Deb. Stock (red.) ........ 90 —92 
5/0 | Hove Electric Lighting Ord........... 7t—7} 
Isle of Wight E. L. & P. Co. Deb. Stock..| 88 —9] 
ensington & Knightsbridge Ord....... ge 
Do. Le Dent Ist Prois asseta 41—5 
Do. 4 per Cent. Deb. Stock (red.).... —93 
Kensington & Knetbe.Co.& Notting Hill 
Co. (Joint Station) 4% Deb. Stock (red.)) 89 —92 
Kent Elec. Power Co. Irred. Deb. Stock..| 76 —80 
London Elec. Supply Ord............. 14—12} 
Do." BparCanb Prois saast eisean 41 —5 
Do. 4 per Cent. Ist Mort. Deb....... 88 —91 
2/3 | Metropolitan Electric Supply Ord....... 3l -3 
Do. per Cent. Cum. Pref........... 4lL—4 
Do. 4i per Cent. Deb. Stock Ist Mort..| 98 —101 
o Do. 3l per Cent. Mort. Deb. Stock(red.) —83 
41?5, Midland Elec.Corp.forP.D.44 Ist Mort.Db. T 
44%! Newcastle & District E. L. $ Mt. Db. S.| 82 —86 
Do. 200 Mort Deb oodzakezwatuls 93 — 96 
Newcastle Elec. Sup. 44°% Ist Mt Db..| 97 —99 
North Metro. Elec. Power Sup. 5 Morts..| 99 —101 
Notting Hill E. L. Co. 6% Non.Com.Pref. 9j —10) 
Oxford Bist ie Ord iios eese e rea 5i—6} 
Do. 5 perCent Cum. Pref. .......... 9 —5 
Do. 47 Debr Stacks spo coud td us 87 —9 
St. James' & Pall Mall Elec. Ord........ 8t—8} 
d. POOF ent. Prof yaer aaa 61—7 
Do. 34 per Cent. Deb. Stock (red.)....| 84 —87 
South London Electric Supply Ord..... 21 —31 
Do. 5% Ist Mort. Stock (red.)........ 981 —1011 
South Metro. Elec. Lt. & Power Co. Ord. i— 


Do. 7 per Cent. Ist Pref 


7 
44°?| B'ham Dist. Power & Trac.4} IstDeb.Stck 83 —90 


Bristol Tramways & Carriaze Ord....... 5i—6t 
De. CU. PEL 260 are so AR Eh 74—74 
St. Do. 4 per Cent. DOS, reirse binrinen, 102 —104 
St. BritishElectricTraction6% Pf.Ord.NonCm| 914—114 
St. Dö; Df Ordi SE. ordo ark EAS 5 —7 
St. Do. 6 per Cent. Cum Pref........... 83 —86 
St. Do. 7 per Cent. Non Cum. Pref....... 42 —45 
St. Do. 5perCent. Perpetual Debs....... | B8 —92 
St. Do. 4j per Cent. 2nd Deb. Stock...... 74 —78 
St. Central London Ordinary Stock........ 77 —79 
St. Do. Gtd. Assented Ord. Stock ...... 77 —79 
St. Do. 4 per Cent. Pref. Stock.......... 2 
St. Do. Appear CAGE Prof eseten E a 106 —108 
St. Do. Gtd. Assented Pref. Ord. Stock..| 80 —82 
St. Do. Daforrad. Stok. iecerei esses bic 76 —78 
sh Do. Gtd, Assented Df. Ord. Stock....| 76 —78 
100 Do. 4 pet Cent. Debs, i cooesosevs —101 
St. City & South London Rly. Con. Ord..... 
St. Do. -Spor Cent. Pree (1091) « cic sca. 101 —103 
St. Do,- AUDIO) is awit ted 5440 £0406 ek ond 100 —102 
St. INS. TIS0DD oi evaa da E REQIAME VÀ 99 —102 
St. Do. CIS Loos ose haw C OEA 93 —102 
St. Do. per Cent. Perpetual Debs....... 92 —94 
10 Gateshead & District Trams Ord........ 81—9 
10 Gt. Northern & City Pref. Ord......... li—2l 
10 Hastings & District Elec. Trams Ord..... 3)— ^ 
Do: Au CUN. Pro Sasavesdphadamus tres 
10 Imperial Tramways Ord.......... eel. eub 
10 Do. Oper Cont, Pref. secies re 7)—8 
St Do. 44 per Cent. Dobs...... dE Nae 80 —82 
£5 lof Thanet E. T. & Lt. 5 per Cent. Pref..|  241—24 
St. Do. 4per Cent. Deb. Stock.......... 75 
10 Lanarkshire Tramways................ 10 —10} 
St Lancs Utd. Trams 5% Prior LienDeb.Stk.| 78 —80 
St. London Electric 4% Deb. Stock........| 93 —95 
St. Do, 4per Lent. Pref. exsssavetesvme 72 —74 
St. London United Trams 4% 1st Mt. Db. St.| 62 —66 
St Mersey Con. Ord. Stock......... ess] 4—6 
St. Metropolitan Elec. Trams 44% Deb.'Stock| 87-—91 
St.| 5 Do. 5 per Cent. Db. Stock..........| (914 —94 
St. | 1 Metropolitan Railway Consolidated..\\) 47 =47 
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DIVIDEND 
Due. 


Aug 
July 


Jan, July 
M vid 
Dec 


Jan, 


Feb, E Aug 
Jan, July 


Oct 
apt 
Sept 


July 
Oct 


April, 
Jan, 
Mar, 
Mar, 
Jan, 
April, 
Jan, July 
June, Dec 
Jan, July 


Jan, July 


Mar, Sept 
Jan, July 


Feb, 


Feb, Aug. 
June, Dec 


Feb, 2 Aug 


April, ; Oct 
May, Nov 
Feb, Aug 


Feb, Aug 


Jan, July 


Jan, M July 
Feb, Aug 
Jan, July 


Feb, ü Aug 
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*RATE 
à Divi- . NAME Wed, PER CENT. "DUE 
 'panp June 25. | Yiz_pep. June 25. ( "M 7 | E , S TELDED. „Jung 25. 
High- High- | Low 
Electric Railways and Tramways— Continued. | £ s. d. est. | est. Telsphones. ar z - . est. | est 

St. 1289 Metropouten Rly. Surplus Lands Stocks.) 61 —63 | 4 3 9/| Feb, Aus 611 Amer. Telephn. & Telegh. Cap. St....-.- 4^6. 0 à Sell sd 

St. 3 31 per Cent.Preference..........| 89 —85 |4 3 3) Feb, Aug, 893 po or Trust $1,000 4 per Cent. Bds. 3M 9 Jan July| .. 

St. 13 Do 3j per Cent. “A” Preference....| 80 —82 |4 4 3 | Feb, Aug | 8li % Cons. Bonds 1936... ......- 22173 zx suas 

St. |3 Do. 34 per Cent. Convertible Pref.....| 79 —81 | 4 6 3Jj|Feb, Aug 84 Anglo Portus e Tel.5% 1st Mt. Db. Sue 5 Mar, Sep. | .|- 

3t. 3 Do. 34 per Cent. Debenture Stock.. 85 —87 !4 0 6| jan, July: 96 hili Telephone.......... trn 5 6 4 | August à 

st 34% | Do. 3$ per Cent. “ A" Deb. Stock.. 83 —85 |4 3 0 Jan, July”  .- Cuban Telephone $96 1st Mt. Con. Bds... 5 A 6 T 97, 9?! 

ot. oe Metropo itan ga Railway ord NN 331 —341 ee eb, Aug ] 341 l 5 "ne Mia Tele pone OF «fe v mm ** 5 4 Nov.. y, ee «s 

>t. 44% | Do. 44 First Pret... eene 83 —85 | S 6 0 Feb, Aug, 859 848] !| 0/6 r Cent. Pref....... eene | ott 2 T 3| May, Nov| ../ .. 

3t. (3 Do. Assented Ext. Pref. (Int. Guar. by . 96 New Yor Co 30 yr. Bnds. ws H l d 97 N 

Und. Elec. Rlys. Co. of London, Ltd.); 75 —77 |411 0 Feb, Aug. - 1, 1/4* | Oriental ....... eee rent VOI i-i 8 April, Oct| Wi - 

St. 3% Do. 3 per Cent. Consoltd. Rent-charge, 70 —72 |4 3 3j Jan, July oe | ee 1 07i, Do. gros Cent. Cum. Pref.........-. EH 12 |416 Oj April, Oct |... u 

Si 4% | Do. 4perCent. Midland Rent-charge..| 95 —97 |4 2 6 Jan, July 5: St. | 4% | Do. 4 per Cent. Red. Deb. Stock. .... 4 9 O | Jan, july m 

3t. | 4% | Do. Guar. Stock 4 perCent.........-. 84 —8 |4 13 O Mar, Sep  85t| 8€ fSt.! 44%] Telph. Co. of Egypt 44% Db. Stk. (red.). . —98& | 411 6 Jan July| .. 

st.| 6 Do. 6 per Cent. Perp. Deb. Stock . 139 —141 |4 5 0 | Jan, July -> 5 United River Plate Ord. 1 to 230,000. . . - —7 |515 0} July .....| 68 - 

St |4 Do. 4 per Cent. Ditto -..csccceeesee, 94 —96 |4 3 3 Jan, July | . 1.5 2/6 | Do. Sper Cent. Cum m. Pref....... eese 4 9 0| June, Dec| .. 

l Bid. Potteries "Electric Traction Ord......... $0 | 8 2 6) April, Oct St. 44%| Do. 4j Deb. St. Red...... REN xt 4 6 6 Jan, July i 
1| 0/6 | Do. 5 per Cent. Cum. Pref........... — |Z 6 O0! Feb, Aug 
st 4 4 i Po: Ao Cent. Deb. UU TET = 2 : ^ May, Nov | E Financial Investments. s 
e ec. [rams g. Of” Um. Fre == . . 5 lec. & Gen. Investment : f. ; vt. 
t. n^ Do. 4 per Cent. Deb. Stock.........- 65 —70 | 514 Oj Jan, July. : 10 25 Globe Telegraph & Trost. 6% an d. $.46 i we ld - 
10 si ‘Undered. Elec. Rys. Lon. Shares......-- E mr P ian : Sit! 380 | 3/0 | Do. 6perCent.Pref...........-- ee HET : SpDcMrju| > 
ee Do. e**00604090922909292** m $ oe o V ares i " 

a 6% | po DS eo Cn iei in D Rae Ng = 10 5 2 o Lió 108 10, 6% | Submarine Cables Trust (Cert... April Oct | 124 
..1 695 | Do. 6% In. bds. ...ccccc rece seeees = une, Dec i 
S ses Norkshis W. R) Elec: Trams, Ord.. 13 M ine. de | Colonial and Foreign Electric 
5| 1/6 | Do. 6 per Cent. Cum. Pret... ++. ane |: 34-3i | 317 3 a Railways, Tramways, &c. 

St. | 44% | Do. 44 per Cent. Ist Debs... ..| 82 —86 |5 4 9| Jan, July: = 5! 2/9 | Anglo-Argentine 5% Cum. Ist Pref. . .. .. 4 14 0! April, Oct | 5A t 

J 5; 2/9 | Do. 5$% Cum. 2nd Pref 514 0 | Jan, July | 
* e o . e*e.*9600894*92999 », did 
Electric Manufacturing, &e. | zh Ho Do r o Deb. Stock....... puteis aw 1 i 3 une, Dec 2 s" 

St. |44% | Anchor Cable Co. 44% Deb. Stock......| 99 —10l 4 9 0 e dcl ee REL A po ig S ta de 530 . 9n Si 
1 oat Aron gud Prens... n m : M : ee p Bi 9d Sirane anie Senne’ 417 0| Jas, "Joy |10.. 
l 5 n Cum el... e$.0009990*9* ex A ril, t ^1 T o , i 

100| 5% | Do. Ist Mort. Con. Dbs....... s.es: 512.04 ae a doo ss erate | nee Elec. Trms. ii ord Peas d MIS LE 
1| 0/7 patent Vr On Mig oe Om. Pi laik |E 1 6 Eoo set, Melee hoe lp ater cont Be bey Ge 48001 je juy | 100) 8 
1| 1/93 Babcock & Wilcox Ord......- eee (—. | 5 7 O|Apri, Oct, 3| Rg 44% B Rr * per Cent. Db. Prov. Certs... 612 0| i uly T 
|| 0/71) Do. Pref.ex rights ....-- cen li-là |4 3 6 no | e| BEY 8% | De P lumbia El. Rly. Db. Ord.. S lo o Man Sep re 
5 6/0 | British Insulated Se Helsby Cables Ord... 7 6 1 9| July, Feb. | e Relee =- Pref. Ord. Stock siii dine ien 218 o| Ma». NO | oy w 
5, 3/0 | Do. 6perCent. Pref......... en .Si—6à$ 414 0 | Jan, July: - : Pio 5% 26 T" 476 Je, July 

St.| 44% Do. 4} per Cent. Ist Mort. Deb. (red). 102—104 (4 6 6| Jan, Juy! -| hoo 44) Bo Valete Ist Mort. DPS ares HER den : 

St. 5% | Do. 5% Mort. Deb. Stoc 10! —104 4 16 0 : o - on 4 do De Ta Power Debs......... 499 Jan, July ^ 
1| 0/71! British L. M. Ericsson Mie Co. "6% PE. i-M 1566 n aede Sal %| Do z 44% Perp. Con. Deb. St.......-- e "er ae 

St. | 44%) British Thoms'n-Houst'n 44% Ist Mt. Db. 97 99 i411 0 Mar, Sept’ *; i Bt. 5% Buenos es Lacroze Trams Ist Mt. Db. Mar, Sept . 
3| .. | British Westinghouse 10 per Cent. Pref.. —H . e eb, Aug | i | P> 6% | Buenos Ayres Port & City Tram, Ist 92 e Som | 

100 696 Do. 6per Cent. Prior Lien. Dbs. (red.); —102 518 0 3 , 1011 5 Cice o A M T pn 626 Feb, Aug | T 

su| 4% | Do. 4per Cent. Mort. Deb. Stock. . 67 —1.|513 0| Jan, July 69% 63] 5 5/0 | Calcutta Tramways ai to dd ,610)...... 417 0 Mar, Sept vi 

St. | 5% | Brush Elec. Eng. Co. Prior Lien Deo. Stk| 73 —8 i6 8 0 A (| olg 2/6 DS 5 per Cent. Cum. Pref........... 97 Sk 496 an, ]uly js 

St | 44%! Do. 44% Perp. lst Deb. Stk.....----: 38 —3 110 9 6| Mar, Sept. - M P i tio C 44% Ist Deb. Stock ease i 6.5.0 an, July p? 

St | 4% Do. Perpetual 2nd Deb. Stock ....... 25 —29 |15 12 O | Jan, uly : Pm 5 1 ape Electric Tram Shares ............ ZA 415 0 oe i Y 
5| 10/0 | Callender's Cable Con. Ord...........-- 103—114 | 6 10 O | Jan, july lt i 1/3 City of Buenos Ayres Trams Co.(1904)8h.. a 22 Na 2 «6 F, My, A,N n 
5| 2/6 | Do. 5 per Cent. Cum. Pref.......... 4i—5k 1417 6/1 Jan, July” -- . [St | 4% | Do. 4 per Cent. Deb. Stock.......... DL 6 510 une, i 

St. | 44%) Do. 44 per Cent. Ist Mort. Debs. "n 98 —101 |4 9 0 | Nov, May | | iy St) 5% | Colombo Tr. & Ltg. 5% Ist Mt. Db...... | i—i 0 | May, Nov| ©," 
i! 1/93 vastner Kellner Alkali Co... <e... 31-38 |515 0) May, Nov, 34 O3" 5% Havana Elec. Ry. Con. Mt. 5% $1,000 50: o7 int 419 0! 

St.. 44% | Do. 44 per Cent. Ist Mort. Deb. (red.)) 103 —106:4 5 O | Feb, Aug eq [i 00: S year Coup. Bds....... eee eer = , : Feb, Aug T 
|| he | Consolidated Electrical Co. Ord.....-.-- — ODE iei «| esq S0 Feng none. fami eoi per Cent. Ist &- e9 | 512 0 " 
|| «. | Consolidated Signal Co.......... e si—32 13 6 O0 April, Oct | | ef} Mort. Debs. ....... eee June Dec) © " 
l 0/7} Do. 6 per Cent Pre f cub. Gis equ E E Me e PES itt | | 8 14 0 April, Oct d. is st = Kalgoorlie Elec. Trams, Sh.. c't 9 Bs 5 iv 0 May Rh E 
al. 68 Crompton & Co. (Nos. 1 to 85,000)...... | “jf a Jan, July | ee | + By) 32 fDo. 5 per Cent. " A’ Deb. Stock.... Pak 210-0 Jan, Jul Pee 

Lou! 5% | 5 per Cent. Ast Mort. Debs. (red.), 57 —62 8 20 an, July | : M m 395 Do. 6per Cent. " B" Ditto.......... )—399 " 3 an, July, " E 
S5. DE. Kerr & Co. O ae eta, ka (00 d ae 0/7, Lisbon Elec. Trams. Ord........... a| FLUIT 145.15 uy. eT 
5 0/7,! Do. 6 per Cent. run Pref.......ees- 2—:217 8 O| Sept... i 1/0/7£| Do. 6 per Cent. Cum. Pref........... iu 5 D | an, July; " ^ 
5| .. | Edison & Swan United ("A" Sh.) (£3 pd.) i a Feb, Aug °° Rr o, | Do. Sper Cent. Reg. Mort. Debs...... os mi : Ree ae ak n » 
9 ... Do. (£5paid)........ een n | 1i—1 s Feb, Aug | = | «> frog! 3 Madras Elec. Trams. 5% Deb. Stock.... p. x^ |s57.6|1» uly j 

St. 4% | Do. 4 per Cent. Mort. Deb. Stoc« (red.) & 6 5 0 June, Dec . 1 56) Manaos Trams & Lt. Co. 5% Debs or a) 3 19 6 i July 934 9$ \ 

St! 5% | Do. 5 per Cent. 2nd Deb. Stock...... | 65 —70 |7 2 6 Mar, Sept. ; “a 9^ | Manila Elec. Ry. $1,000 Gold Bonds.... 984 —1004 4 eb, Aug ES 
2 Ms Electric truction Co... .... eee Ià—lh 1514 O| July.....- Mexico Trams. Co. Com. St............. 97 —100|7 0 4 FMy.AugN| gi a7 | 
2 lt De. 7 per Cent. Cum. Preis li—2 |7 0 0| Jan, July Do. Gen, Con. Ist Mrt. 5% Gold Bds..| 83—31 |519 0 | Mar, Seb | jjj 994 

St. | 4% 4 per € r Gent. Perp. Ist Mort. Debs..| 786—814 | 4 18 O | Jan, July | Do. 6% 50 yr. Mort. Bds............. 95 —93 |6 2 Jan, Ju 
10! 6/0 al tric 6% Cum. Pref......... 10 —101 j511 6| June, Dec Montreal St. Ry. Sterling 4$ per Cent. 9 0 Eg 

St. 4% | Do. 4 perCent. Ist Mort. Deb. st..... 88 —93 !6 9 O | Mar, Sept Debs. (1922) (Nos. 601 to 2,000)......| 99 —101 | 4 Feb Aug, " ^ 
3! 10/0 , Henley's Telegraph Works Ord......... 12 —12} | 5 18 O0 | Feb, Aug Do. — do, (Nos. 1 to 4,602)........| 98,—100 | 4 10 0 L vae 

. 8 2/3| Do. Aj per Cent. Pref........ eee 4t—5 ‘410 O| Feb, Aug Perth Elec. Trams Ord........ ANO us i-i |4 0 O | May...) 7 

"o 4$% Do. 4 per Cent. ist Mort. Deb. Stock..| 994—101}! 4 8 9 | Mar, Sept Do. ist Mt. Do. Stock.. ...| 105 —108 | 4 12 6 | Jan, Jul | 

15/0 | India Rubber Gut. Per., &c., Works Ord.| 11 —12-'6 7 1| Feb, Aug Rangoon "a Trams. & Supply Co. 6% "ET ci 
o 5/0 | Do.. 5 per Cent. Cum Pret... ves 9-10 ,500 " Cum fes aeeseneerereegereese: aj. S 5 2 4 Jan ]uly MES 
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The Illumination of Foundries. 

WE are glad to see by the Annual Report of the Chief 
Inspector of Factories that Mr. D. R. Witson is continuing 
his investigations into the lighting of factories, and that in 
the present instance he has contributed a report on the 
artificial lighting of iron foundries. The lighting of such 
works is characterised by the fact that even with a high 
illumination the net result may seem to be poor, owing to 
the fact that the floor space, at least in iron foundries as 
distinct from steel foundries, is covered by a very dull 
material which reflects only 2 to 3 per cent. of the incident 
light. Consequently, for efficient lighting, the illumination 
must be high. Mr. Witson remarks that matters are 
rendered worse than they might be otherwise by ‘reason of 
the fact that the walls are frequently more or less black. 
They should preferably be limewashed ; but even where 
this is done they are frequently allowed to become almost 
black through the deposit of dust instead of being brushed 
down. We are glad to note that Mr. Wirsow has carried 
out his measurements on a horizontal plane raised onlv 
lft. above the floor level, instead of the metre which is 
popular in street-lighting measurement. It appears that 
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the minimum in some cases is as high as 1:5 foot-candles, 
and Mr. WiLsoN has reached the conclusion that the lighting 
mav be considered good if the illumination does not fall 
below 0-5 foot-candle. Needless to say, he found many 
instances of very bad illumination, and in the interesting 
table that is provided we notice one example in which the 
minimum is only 0-02 foot-candle. When it is considered 
that the minimum illumination in a poorlv lighted suburban 
street is about 0-01 foot-candle it will be realised what a 
very bad example this is. 


A Question of Loans. 

THE question of what period should b» allowed for the 
repavment of loans raised for the purchase of an under- 
taking as a going concern was this week before a Parlia- 
mentary Committee which had under consideration the 
purchase of the Hove Electric Lighting Co.'s undertaking 
by the Hove Corporation. The loan required is to be 
sufficient to pay off the capital expenditure of the Com- 
pany. It appears that in this instance the mains have been 
particularly well laid, and consequently their life may be 
considered to be above the average. On the other hand, 
we gather that the progress of the undertaking has probably 
been retarded by the fact that compulsory purchase was 
alwavs looming in the distance, and that, consequently, 
the Company preferred to restrict themselves to a remu- 
nerative business at a somewhat high tariff rather than to 
adopt a progressive policy. Under these circumstances, 
it is likely that if the Corporation lower the tariff and 
adopt the progressive policy, which they appear to have 
in mind, that the present station will very soon prove 
inadequate to meet the load. In that case it may not be 
worth while to keep the present plant very long. The 
term for repayment decided by the Committee was in the 
result 30 years, as against 21 years suggested by the Local 
Government Board. From the point of view of a pro- 
gressive policy this long term may certainly prove an 
advantage for the time being, but it is a little difficult to 
see how such a term can be justified when 25 years, or even 
less, is frequently adopted for new undertakings or for 
extensions, unless'a very considerable reserve fund has been 
built up and can be taken into account. In the present 
instance this does not seem to be the case, and we should 
expect that obsolescence will play a large part long before 
the expiration of 30 years. A case of this kind has jus: 
occurred at West Hartlepool where the generating plant 
for the tramways recently purchased by the Corporation is 
now to be scrapped. 
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IT is an interesting fact that the Hove Corporation have 
hitherto been purchasing energy in bulk from the Brighton 
Corporation, but this arrangement will cease as soon as the 
former obtain the Company's undertaking. In an area 
such as Brighton and Hove, which practicallv form one 
town, it seems unfortunate that the whole supply should 
not be in the hands of a single authorty. With municipal 
work it appears hopeless to expect any such thing. It may 
be suggested, of course, that the present company should 
have been more progressive, and certainly their tariff seems 
to be higher than should be necessary. On the other hand, 
it is almost impossible for a company to adopt low tariffs 
and a really progressive policy so long as there is the risk 
of being bought out at a time when the return is unsatis- 
factory. The whole policy of a company under these 
conditions must be guided from this point of view. 


———.J9 ———— 


Insulator Tests.: 

Ix another column we give an abstract of an interesting 
Paper by Messrs. L. E. Imay and P. H. Tnowas, read 
before the American Institute of Electrical Engineers on 
“High-Frequency Tests on Line Insulators.” It was 
noticed that insulators on a power line occasionally punctured 
through lightning. This failure was very surprising in view 
of the fact that the insulators had never been found to 
puncture in testing, and that they would merely flash over 
when wet at about 90,000 volts. Consequently it was decided 
to apply high-frequency tests as distinct from the normal 
60-cvcle test. In doing so it was found that the high. 
frequency test showed very little relation to the low- 
frequency test, the insulator frequently failing after a 
certain number of applications. It was noticeable that no 
insulator failed on the high frequency at the very first 
shock, and it was only under the strain of repeated shocks 
that the insulators gave way. It might therefore be thought 
that progressive heating takes place, but the authors are 
inclined to doubt this idea, and prefer to take the view that 
there is à concentration of potential with high frequency 
upon some local part of the insulating material. Whatever 
the explanation may be, it appears that reliance should not 


be placed solely upon low-frequency high-voltage tests if 
lightning is prevalent. 
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Large Turbine Units.—According to “ The Times Engineer- 
ing Supplement,” the Commonwealth Edison Co., Chicago, 
have ordered for their North-West generating station 
a 30.000 kw. horizontal turbo-generator which will be delivered 
about July, 1914. The exciter will be installed on the shaft of 
the machine, which will have an overall length of 60 ft. 6 in. 
The width will be 18 ft. 4 in., and the height 14 ft. The gene- 
rator of this set is a bipolar three-phase machine with a normal 
output of 1.925 amperes per phase at 9,000 volts and 1,500 revs. 
per min. The weight of the entire unit will be 450 tons. An 
extension to the Fisk-street station is also being made to the 
extent of 15,000 kw. 


Cable Interruptions and Repairs. 
Date of eae aUo. Date of Repair. 


Latakia—Palura ............ . May 26, 1910 — 
Scalamova—Samos ............ April 21, 1912 ... — 
Marmariza—HRhodes............ April 21, 1912 ... — 
Bessika—TTenedos  ........... April 24, 1912 — 
Poulocondore— Pontianac...... July 5, 1912 — 
Paramaribo— Cayenne ......... May 28, 1913 June 19, 1913 
Fort de France—Paramaribo May 30, 1913 June 27, 1913 
Jamaica—Colon .................. June 9,1915 ... — 
Sitia—HRhodes........ -cseeeeeees July 2,1913 ... — 


Kelvin Meinorial Window in Westminster Abbey.— This 


memorial will be unveiled at the 3 p.m. service on July 15th. 


Vienna Electric Motor Van Service.—The “ Daily Tele- 
graph " says 30 electrically-driven parcel delivery vans made 
a successful start last Saturday in Vienna. The vans were put 
on to cover fifteen routes of postal service. 


Electrical Sterilisation of Milk.— Dr. J. M. Beattie, of Liver- 
pool University, has reported favourably upon the electrical 


sterilisation of milk, This method appears to be preferable to 
sterilisation bv heat. 


The I.M.E.A. Group.—In our issue for June 27th (p. 94 of 
Supplement) the photograph of the I.M.E.A. party at Hampton 
Court should have been credited to Messrs. Geo. T. Jones & Son, 


of Kingston-on-Thames. We regret the omission. 


Mississippi Hydro-Electric Plant.—4An idea of the massive 
proportions of the hvdraulic plant installed in the Mississippr 
River Power Co.’s undertaking may be gained by the realisa- 
tion that in each of the vertical 10,000 H.P. units the combined 
revolving weight of water rotor and rotary field of the alter- 
nator is 225 tons. The outside diameter of the vertical 
1,500 kw. alternators 1s 31 ft. 5 in. 


The Supply of Petrol.—According to the ‘ Engineering 
Magazine " the United States Government reports show that 
the advancing price of petrol is due solely to the law of supply 
and demand. For example, Pennsylvania production has 
fallen from 33,000.000 barrels in 1891 to about 9,000,000 at 
the present time, and that of Ohio has decreased from 24,000,000 


barrels in 1896 to less than 9,000.000 barrels during the year 
past. 


Prevention of Hail by Lightning Conductors.—In the 
daily Press it is announced that a Committee of Defence. in- 
cluding representatives of the French Government, are testing 
a new type of lightning conductor, the object of which is the 
prevention of hail. The details are meagre, and it is im- 
possible to form an opinion as to whether the new conductor 
will prove any more effective than similar devices previously 
suggested. 

Increasing the Revenue from Electric Irons.—<An adver- 
tisement in an American journal shows a very simple bent irom 
wire stand for accommodating an electric iron in an inverted 
position, so that it becomes available for a variety of purposes, | 
such as heating milk, keeping a dinner hot, &c. In this way 
it is obvious that the load factor of the electric iron can be 
greatlv increased, perhaps sufficiently to pay for the gratuitous 
offer of such a device by supply authorities to all users of irons., 


Electrical Domestic Economy.— Mr. Gibbs, the superinten- 
dent of the advertising department of the Edison Electric 
Illuminating Co. of Boston in a recent lecture stated that 93 per 
cent. of the heat of a coal range is unutilized and 75 per cent. 
of that of a gas range is lost. Washing for a family of four 
might be done in the home in 20 minutes with the aid of electric 
flat-irons and a washing machine operated by a motor. Mr. 
Gibbs claimed that manv of the methods of household care had 
not been improved for 4,000 years until electricity came to 
woman's aid with the modern labour-saving appliances. 


New Method of Abstracting Radium.— The “ Engineering 
and Mining Journal " mentions that the Rev. A. W. Forstall, 
S.J., who occupies the chair of chemistry at the Sacred Heart 
College of Denver. Colo., and has specialised in the study of 
radium, has devised a method of extracting and preparing 
radium from the carnotite of the south-western Colorado 

counties. He believes that upon reduced carnotite the world 
will depend for its radium supply. This mineral, although 
lower in radium content, is more easily reduced and much 
more plentiful than pitehblende. Pitchblende is found in 
exceedingly small quantities in Europe, mostly in Austria. 


(Canotites is found in comparative abundance i in South-Western 
Colorado. 


The Use of Foreign Languages to Engineers. —In recent 
correspondence in * Engineering News " the system of educa- 
tion in America has been criticised on the score of its teachings 
being based upon an accumulation of facts rather than the 
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fundamental principles from which those facts have sprung. 
This criticism calls one’s attention, it is remarked, to the com- 
parison between the technical literature of Germany and 
France and that of this country and America, that of the 
former being more concerned with research and expansion of 
engineering subjects and the latter with results only. For 
this reason à knowledge of the French and German languages 
is of great value to electrical engineers in that they are enabled 
to consult the vast amount of valuable electrical hterature 
that is available in those languages. 


Provisional Electric Lighting Orders.— The Board of Trade 
have issued their report respecting the applications to and pro- 
ceedings of the Board under the Electric Lighting Acts, 1882 to 
1909. 

Of the 47 applications (23 by local authorities and 24 by companies or 
persons) 36 were granted in whole or in part. At Bambridge, Cwmam- 
man and Dromore local inquiries were held, and the Board decided not to 
grant the applications which were made by the local authorities, — In the 
case of Feltham and District the promoter (Mr. F. H. Edwards) failed to 
comply with the rules and the Board refused to proceed with the applica- 
tion. As the Northwood Electric Light & Power Co. failed to produce 
evidence of the consent of the local authority the Board refused to grant 
the order, and similar decisions were given on the applications for Rick- 
mansworth district (by Mr. R. E. H. Fisher) and for Romford (by Mr. 
W. T. Pressland). For Lytham and Truro there were competing applica- 
tions, but those of the local authorities were preferred. The North 
Metropolitan Electrical Power Distribution Co. was unsuccessful in an 
application for an order for Wood Green, owing to the opposition of the 
local authority, which has agreed to transfer ita 1902 order to the Totten- 
ham & District Gas Co. 


Braking Motor Omnibuses and Tramcars.—In giving 
evidence before the Select Committee of the House of Com- 
mons which is considering motor traffic in London. Mr. W. W. 
Beaumont stated that the maximum speed which a motor 
omnibus, with a full load could reach, was from 16 to 18 miles 
an hour. He had often driven by the side of tramcars when his 
speed indicator was showing 22 miles an hour. Travelling at 
12 miles per hour on a good flat road, a motor omnibus could 
be brought to a standstill within 14 ft. It was quite a common 
thing for these vehicles to stop within their own length, 23 ft., 
when going at & reasonable speed. In the case of tramway 
cars, an emergency stop could be made in 163 ft. when the speed 
was 10 miles, and in 231 ft. when the speed was 12 miles. Mr. 
Beaumont remarked that he would not mind the 12-mile limit 


being enforced against motor omnibuses if every other kind of 


vehicle was limited in the same way. 


Royal Engineers (T.F.).— The King has conferred the 
Territorial Decoration upon Capt. and Hon. Major Cecil 
Ogilvie, Scottish Wireless Signal Company, Scottish Command 
Signal Companies, Royal Engineers (Army Troops). 

Sergt. Thos. W. Vigers has been promoted to Second Lieu- 
tenant in the London Cable Signal Company, London District 
Signal Companies, Royal Engineers (Army Troops). | 

Supernumerary Second Lieut. Edwin J. Barnett is absorbed 
into the establishment of the Ist London Divisional Signal 
aes lst London Divisional Engineers, Royal Engineers 
(T.F.). 

Lieut. Alex. G. L. Sladen has resigned his commission in the 
2nd London Divisonal Signal Company, 2nd London Divisional 
Engineers, Royal Engineers (T.F.). 

Lieut. John Bernard Hughes, from the Electric Lights Com- 
pany, Glamorgan (Fortress) Engineers, has been appointed as 
lieutenant in the Works Company, Glamorgan (Fortress) 
Engineers, Royal Engineers (T.F.). 

. Gerard R. Klombie has been appointed as second lieutenant 
m the Electric Lights Company, Glamorgan (Fortress) Engi- 
neers, Royal Engineers (T.F.). 

. Second Lieut. F. A. Bell has been promoted to lieutenant 
m the Electric. Lights Company, Renfrewshire (Fortress) 
Engineers, Royal Engineers (T.F.). 


Eskdalemuir Meteorological Observatory.—A meeting of 
welcome took place at this observatory on Midsummer Day 
to greet the new superintendent, Mr. Lewis Fry Richardson, 
and Mrs. Richardson. Dr. W. N. Shaw, F.R.S., Director of 
the Meteorological Office, and Mrs. Shaw were present. In- 
vitations. were issued over a wide area by Dr. J. A. Harker, 
F.R.S. (who has been acting temporarily as superintendent), 


and many well-known people of the district visited the obser- 
vatory. The radio-telegraphic receiving installation was 
pointed out to the visitors, 1t being remarked that the time 
signals from the Eiffel Tower, although only one-ninth the 
strength received in London, could be easily heard. The 
application of electricity to the Galitzin seismograph was also 
explained ; this comprising mainly the photographie record of 
the movement of a ray of light from the mirror of a galvano- 
meter, which is deflected by current generated by the vibra- 
tions of a coil of wire in a powerful magnetic field, the instru- 
ment giving a magnification of 800. 

Textile Industrial Application of Electric Power.— The 
Textile Supplement in last Friday's issue of " The Times ” 
contained a mass of interesting information concerning the: 
textile industries of the United Kinedom. In an article on 
electric driving it is remarked that the application of this 
drive to textile work has been greatly retarded until. quite 
recently hy considerations that do not applv to general 
classes of industry. Notably, the risks of fluctuations of trade 
due to a variety of causes have caused hesitation among 
manufacturers in converting from their steam plant, in laving 
out capital which might have to lie idle for a considerable 
time due to some temporary trade crisis; also, as applied to 
individual drives, the necessitv of being able to select certain 
sections of the factory for working at various periods has to 
be considered. The necessity for steam for heating and 
humidifying purposes is also claimed as a reason for hesitating 
to supplant steam power, on the score that on adoption of the 
electric drive steam plant would still have to be provided. The 
necessity for a system of pump driving at various points of à 
mill to diminish fire risk is pointed out for consideration in 
making a choice of the source of power to be adopted. As to 
the benefits to be derived from electric power, factors to be 
taken into account include absence of shafting and belts, and 
consequent increase in light and space and freedom from 
danger; the convenience of this source for fan driving for 
ventilation purposes; also the reduction of noise and of 
vibration. A point of great importance is the provision of 
means for cutting off power immediately at any point within 
sight of any accident that may occur, for which the control 
possible with electrical drive is eminently suitable. The 
regulation of the speed of machines and bobbins; the con- 
venience of easilv measuring the power absorbed by different. 
machines, and so placing a check upon waste ; and the possible 
reduction of attendance, are other points of acknowledged 
superiority in an electricallv-driven mill. The somewhat tardy 
arrival of the present popularity of electric power for textile 
work, it seems, has again been due only to the success first 
attained by enterprise with this power on the Continent and in 
America. In 1910 it was claimed that there were 55 installa- 
tions of electric driving in spinning mills, mostly on the Con- 
tinent. Last year saw the installation of the electric drive 
in most of the important textile centres in this country. 

In another article instances are quoted in which the use of 
electricity has been indispensable to textile progress. This is 
the case with the ring frame.which, having engaged the ingenuity 
of inventors since its introduction into this country in 1870, 
has reached in the last five vears the desirable height of 
efficiency, due mainly to the adaptation to it of a special electric 
motor, whereby it is possible to vary the speed of the spindle 
automatically, and thus maintain the tension on the varn, as 
it leaves the delivery roller, constant This device has made 
a 15 per cent. increase of output possible with the ring frame. 

The manufacture of gas mantles is only important to our 
readers in a. comparative way, but we learn from another 
article in this supplement to * The Times " that the machines 
constructing the tubular fabric for this purpose produce the 
material equivalent to between 180 and 560 manties per hour. 
The total output of mantles in the year 1912 amounted to 
222 millions. The effect of electric lighting upon the annual 
output is not mentioned. 

Extension Buildings at the National Physical Laboratory. 
Opening Ceremony by Mr. A. J. Buljour.—On Friday last the 
new buildings at the National Physical Laboratory, to which. 
we referred in our issue of Jine 27th, were/officially declared 
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open by the Right Hon. A. J. Balfour, who was supported at 
the ceremony by a company including Sir John Brunner, 
Prof. G. C. Foster, Sir R. A. Hadfield, Sir A. B. Kemp, Sir 
Oliver Lodge, Dr. W. N. Shaw, Sir Wm. Crookes, Sir James 
Dewar, Sir Gerard Muntz, Sir Wm. Ramsay, Col. Sir Arthur 


Yorke, and a number of well-known men in the engineering 
and scientific world. The Institution of Electrical Engineers 
was represented by the president, Mr. W. Duddell, F.R.S., 
and there were also present Mr. S. Z. de Ferranti, Sir David 
Gill, Mr. R. Kaye Gray and Prof. W. C. Unwin, F.R.S. The 
chair was taken by Sir Archibald Geikie, president of the Royal 
Society, and he was supported by Lord and Lady Rayleigh, 
Lord Montagu of Beaulieu, Col. Seely (Secretary of State for 
War), and the director of the National Physical Laboratory, 
Dr. R. T. Glazebrook. The chairman in his opening remarks 
referred to the remarkable progress of the Laboratory, and 
stated that it had now become @ national institution, and an 
example to other countries of what such institutions should be. 
He specially mentioned the importance of concentrating the 
work of the laboratory at Teddington, and also the fact that 
the buildings which had been put up around Bushey House 
entirely harmonised with the architecture of that building. 
Dr. Glazebrook, the director, apologised for the limited ac- 


commodation for the guests on that occasion, and, in touching 
upon the future, said that the funds were at present insufficient 
for the apparatus required in the new buildings, and it was 
hoped after they had been erected that their faith in the noble 


liberality of captains of industry and others would be justified. 

Lord RavLEIGH, speaking as one of the original promoters of the 
scheme. expressed his pride in the success of the movement, in spite of 
the fact that of the £30,000 required only one-half had been contributed 
by the Treasury, the balance being obtained from private sources. They 
were particularly indebted to the late Sir Wm. White, to the Drapers’ 
Company and to Sir Julius and Lady Werhner for their generosity. He 
had hoped that more work for the furthering of pure science would have 
been undertaken by the Laboratory, and possibly the future might see 
some adjustment in this direction. The work of research had con- 
tributed a great deal towards the standardising of apparatus and methods, 
but this was in his opinion of secondary importance to the carrying on of 
scientific investigation. i 

Mr. A. J. Barrovn, in the course of a fascinating and instructive 
speech, reviewed the work of the Laboratory, its dissociation from private 
enterprise, and the work which it was doing on behalf of the manufac- 
turing industries of the country. In touching upon the function of 
measurement. which was one of the most important carried on by the 
Institution, Mr. Balfour said that it was absolutely necessary to the 
industrial future of a great manufacturing country ‘like our own. He 
thought the Institution was a striking exam ple of the command of man 
over Nature. In the noble competition of nations, upon which the 
growth of international industries depended, the work of such an insti- 
tution was of immense importance. Too much could not be made of the 
fact that that Institution gave manufacturers facilities for obtaining 
results with apparatus of a costly nature which they could not hope to 
purchase for themselves and employ for the verification of their own 
estimates. Even where great manufacturers spent huge sums in setting 
up research and testing departments, there was still work which the 
National Physical Laboratory could carry out. It had an immense 
advantage over & private company, in that the tests carried out were 
of an entirely impartial nature, and the instruments employed were 
above question. He shared the regret of Lord Rayleigh that a larger 
amount of the work of the Institution had not been connected with those 
abstract or purely scientific investigations on which the success of 
industry depended, though it might be many years hence. The labours 
of the man of science for purely scientific ends, without a thought of the 
practical application of the results of his research to the practical good 
of mankind, became of increasing value to mankind as time went on. 
The general public did not realise this, but an institution like the National 
Physical Laboratory might do something in helping them to do so. 

Col. SEELY, in proposing a vote of thanks to Mr. Balfour, was loud in 
his praises of the work of the National Physical Laboratory in testing 
materials for aeronautical purposes. He could vouch for the fact that 
the lives of many brave men, particularly those of the Army Air Corps, 
had been saved by the investigations of the aeronautical department 
of the Laboratory upon the strength of the materials employed in aero- 
plane construction, In paying a high tribute to Mr. Balfour, Col. Seely 
said that he had given to Hansard’s debates what might otherwise have 
been applied for the benefit of mankind. | 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


5 Prof. Alfred Hay, in conjunction with M. H. Bhatt and J. M. 
arikh, contributes an article on '* Brush Contact Resistance," in 
which some interesting conclusions are reached (p. 524). | 
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An article is contributed by Mr. G. Burnside describing & method 


of sealing conductors (other than platinum) into glass (p. 536). 


We give an abstract of a Paper on “ Wave-form Distortion," read 


by Mr. P. Lincoln before the American Institute of Electrical Engi- 
neers, in which its effect upon the readings of instruments is di-- 
cussed (p. 521). 


Another Paper, read before the same Institute, on ** Frequency 


Tests of Line Insulators.” by Messrs. L. E. Imlay and P. H. Thomas, 
is given, describing the effect of high frequencies in the testing of 
insulators (p. 520). 


The annual report of the Chief Inspector of Factories has been 


issued, including the report of Mr. G. Scott Ram, H.M. Electrical 
Inspector of Factories (p. 529). 


Our Leading Article is also devoted to a general review of this 


report (p. 534). 


Companies’ Meetings and Reports.—Meetings of Greenwood & 
Batley, R. Waygood & Co. and J. G. White & Co. are reported (p.551). 
Directors’ Reports abstracted include those of the British Conti- 


nental Electricity Co., Chilian Electric Tramways & Light Co.. Ed- 
mundson's Electricity Corporation, General Electric Co. and Mon- 
treal Light, Heat & Power Co. (p- 551). 


OBITUARY. 


FRIEDRICH VON Vorrg.— The death is announced of Dr. Ing. 
Friedrich von Voith of Heidenheim. a well-known turbine builder. 
Dr. von Voith's firm supplied in 1903 the turbines for the Niagara 
Falls installation. 


PERSONAL. 


On the 18th ult. Mr. Charles H. Merz was married to Miss Stella 
A. P. B. de Satur. of Boscombe. 

The honorary degree of Sc.D. has been conferred by Dublin Uni- 
versity upon the Hon. R. J. Strutt, F.R.S. 

Prof. C. G. Barkla. F.R.S.. of King’s College, London, has been 


invited by the German Physical Society to give the lecture which is 


delivered each year by a foreign scientist at the German Scientific 
and Medical Congress. This congress will be held at Vienna in 
September. 

It is announced that Lieut.-Col. P. G. von Donop, R.E.. has been 
appointed by the Board of Trade as chief inspecting officer of ra:l- 


ways, in succession to Lieut.-Col. Sir Arthur Yorke, R.E., C.B., who 


has retired from the position under the age limit. 


The Postmaster-General has appointed Mr. V. M. Dunford to be 
Deputy-Controller of the Central Telegraph Office, and Mr. J. Bailey. 
Mr. A. W. Edwards and Mr. A. Tapley to be Assistant Controllers. 


Mr. A. S. E. Ackermann, B.Sc. (Eng.), A.M. Inst.C.E.. left England 
on the Ist inst. for|Egypt for the purpose of reporting upon the 
Shuman- Boys Sun power plant near Cairo. 


ae 


APPOINTMENTS VACANT AND FILLED. 


An electrical inspector is required for the United Provinces of Agra 
and Oudh; age between 25 and 35; agreement for three years » 
salary 600 to 800 Rupees per mensem. Applications by July 28 to 
the Director-General of Stores (Mr. H. J. W. Fry). India Office. 
Whitehall, London, S.W. See advertisement. 

A driver (with experience of turbine station work, d.c. generators 
and rotaries) and a switchboard attendant are required for the 
Stoke-on-Trent Electrical Engineer's Department. Forms of appli- 
cation from the borough electrical engineer. Mr. C. H. Yeaman, St. 
Peter's-chambers, Stoke-on-Trent. See advertisement. 


A teacher of wiremen's work is required for Tottenham Polytechnic. 
Fee 12s. 6d. per evening. Forms of application from the secretary 
(Mr. J. W. Tomlinson), to whom applications by July 8. See adver- 
tisement. 

A junior laboratory assistant is required for ocezsional work in à 
private laboratory. See advertisement. 

An assistant teacher of electrical engineering (10s. per evening) and 
a teacher of telephony (12s. 6d. per evening) are required for the 
Acton and Chiswick Polytechnic. Forms of application from the 
Secretary, The Polytechnic, Bath-road, Bedford Park, London, W. 
Applications by noon, June 14. 

A science master, to give instruction in mechanical and electrical 
engineering, is required for the Sheerness Higher Elementary Boys 
School and Technical Institute. Salary £200, rising to £250. Forms 
from Mr. Fras. W. Cook. Secretafy Kent Education Committee, 
Caxton House, Westminster. Applications by J uly 12. 
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The Council of the Metropolitan Borough of Southwark invite | 


applications for the appointment of assistant engineer at the electric- 
lighting station Commencing salary £160. rising by annual incre- 
ments of £10 to a maximum of £200. Applications, on forms to be 
obtained at the Town Hall, Walworth-road, S.E., by noon July 7. 


Applications are invited for a lectureship in wireless telegraphy at 
the Royal Technical College, Glasgow. Salary, £150. Applications 
to the Professor of Electrical Engineering by July 14. 

A teacher is wanted for the electrical department of a technical 
college. Applications to W. H., 144, Walm-lane, Cricklewood, 
London, N.W. 


Two vacancies for inspectors of mechanical transport in the Army 
Service Corps will shortly be filled by limited competitive examination. 
Candidates must have had practical experience of the working of 
electrical machines, steam and oil engines, &c., and be between 22 and 
25 years of age. Applications to thé War Office by July 14. 

A professor of mechanical engineering is required at the University 
of Manchester. Commencing salary £700. Conditions, &c., from 
the Registrar. Applications by July 15. 


Mr. Ernest R. Ferguson has been appointed (out of 60 applicants) 
commercial assistant to Birmingham Corporetion electric supply 
department. 


Mr. William Travis, A.M.L E. E., who recently resigned his position 
as chief assistant engineer to Hastings Corporation electricity 
department, has joined the staff of the Brompton & Kensington 
Accessories Co. 


Redditch Council have appointed Mr. R. N. Mayne, deputy elec- 
trical engineer at Erith, manager ot the electricity supply department. 


INSTITUTION8 AND SOCIETIES. 


Institution of Electrical Engineers.— The annual conversazione 
was held on Thursday evening last week at the Natural History 
Museum, South Kensington. A reception was held by the president, 
Mr. W. Duddell, F.R.S., and Mrs. John Smithers, and among the 
guests were General Sir R. Biddulph, G.C.B., Commander W. F. 
Caborne, C.B., Prof. H. L. Callender, F.R.S., Col. Sir T. H. Holdich, 
K.C.M.G., Major-General Beresford Lovett, C.B., Baron de Ropp, 
Col. Sir J. S. Young, C.V.O., and many other3. The string band of 
the Royal Engineers gave a selection in the central hall, and there 
was a concert in the Shell Gallery by the Royal Windsor Glee Singers. 
We have been somewhat struck by the difference between the atten- 
dance during the last year or two compared with that which used to 
characterise the conversazione some years ago, and we cannot help 
thinking that the programme at present presented is not sufficiently 
attractive. The programme ought to be considerably modified if 
the conversazione is to be continued as an annual event and to main- 
tain its popularity as it should, but it is difficult to suggest exactly 
what alterations should be made. Probably the attendance suffered 
this year because the conversazione of the Institution of Civil Engi- 
neers was held on the previous evening. 


British Association. At the meeting of this Asociation to be held 
at Birmingham, September 10th to 17th, it is amnounced that in 
Section A, Prof. Barkla will read a Paper on “‘ The Nature of X-Rays,” 
and Sir Joseph Larmor will deal with '* Lightning and Protection 
from it." The Chemistry Section will discuss optical activity, 
radioactive elements, and the periodic law ; there will also be several 
metallurgical Papers, and a discussion on the future of British fuel. 
In the Economic Science and Statistics Section there will be a discus- 
sion on the economic effects of the opening of the Panama Canal. 
Section G will consider Papers on stress distribution, effect of atmo- 
spheric conditions on radio-telegraphic signals, and impact tests. In 
the Educational Science Section there will be a discussion on the 
function, of the modern university in the State. 

it is announced that the Commonwealth Government has promised 
to ecntribute £15,000 towards the ocean travelling expenses of the 
British Association in visiting Australia. It is proposed that mem- 
bers should have the privilege of travelling free over all the State 
railways. 

Royal Society of Arts.— The annual meeting of the Royal Society 
of Arts was held on Wednesday, the 25th ult., Lord Sanderson, 
G.C. B. (chairman of the Council), in the chair. The usual report 
recording the proceedings of the Society during the past year was 
read. H.R.H. the Duke of Connaught was re-elected president, 
with the usual number of vice-presidents and Council. Thirty-five 
new members were elected, making a total of 238 elected during the 
sess on, the 159th of the Society. The following medals. among 
others, have been awarded:—Mr. Frank Bailey, M.Inst.C.E.. for 
his Paper on “ Electric Supply in London”; Dr. F. Mollwo Perkin, 
for h's Paper on “ Natural and Synthet:c Rubber." 


Institution of Naval Architects.—At the summer meeting of this 
Institution held last week the adoption of electric transmission to 
marine propulsion was discussed. The highly successful results 
obtained by a 7.000 H.P. installation for electrical propulsion in a 
deep-sea collier in the United States was quoted as an example of 
the suitability of this form of propulsion for commercial as well as 
purely specialised work, such as the Navy. In a Paper on the subject 
by Messrs. J. Reid and H. A. Mavor. it was stated that nothing was 
more likely to retard the introduction of the internal-combustion 
engine in marine work than the mistaken attempt to treat it as a 
perfect substitute for the triple-expansion engine. Electricity acted 
as a safeguard in a way that no other system of transmission could 
approach, and it seemed to offer a means of solving certain difficul- 
ties in the power question which were. after all, familiar to engineers, 
namely. how to generate the power required in a given vessel inde- 
pendently of the means used for propulsion, enabling the source of 
power for all purposes to be concentrated in a central station with a 
single. economical and easily-controlled system of distribution, by 
which the power generated for any particular purpose might be 
exactly related to its requirements. The particular suitability of 
electr c propulsion for canal work was also pointed out, and its rela- 
tive advantages over Diesel eng nes with which it was proposed to 
equip Canad.an barges; also the importance of this method of 
equipping canals from the point of view of the development of traffic 
on inland waterways. 


EDUCATIONAL NOTES. 


King's College (University of London).—O wing to the removal of 
the Strand School from this college at the end of the present month a 
large amount of space will become available which will be utilised for 
lecture rooms and laboratories. These will include additional depart- 
ments for engineering. chemistry and physics. A large amount of 
further apparatus will also be provided. 


British University for China.—4A meeting of between 50 and 60 
members of Parliament and others was held in the House of Commons 
last week to consider a proposal to found a British Uniyersity in 
Central China. Earl Loreburn presided. Canon Lord William 
Cecil said that the proposal was to divert a portion of the Boxer 
indemnity to the purpose of founding a university in Central China 


| on lines analogous to those of Oxford and Cambridge. It would not 


be a religious foundation, but regulated on the principle of Western 
universities. China, being immersed in financial difficulties, partly 
as the result of having to pay Western nations a heavy indemnity 
as a consequence of the Boxer rebellion, was not financially strong 
enough to found a university herself. The United States of America 
had already led the way in doing what it was now proposed that 
Great Britain should do in this matter. ln a general discussion 
that followed it was suggested that a sum of £50,000 should be paid 
over to the university fund as an initial payment, and that further 
payments up to another £200,000 should be made as the work of 
founding the university progressed. A resolution was adopted to 
the effect that a deputation should wait upon the Prime Minister 
and urge upon him the desirability of adopting such a course. 


University of Manchester.—There are complete courses of study 
(extending over three years) for the university degrees in civil. 
mechanical and electrical engineering. The civil and mechanical 
engineering laboratories are fully equipped with the most modern 
appliances, and the electrical engineering laboratory has been 
recently extended. The 1913-4 session will commence on October 2. 


University of Liverpool.—The 1913-14 session will commence on 
October 7th. In the faculty of engineering there are complete 
courses of instruction in civil, mechanical and electrical engineering, 
physics, chemistry, &c. Prospectuses may be obtained from the 
Registrar. 


ARRANGEMENTS FOR THE WEEE. 


MONDAY, July 7th. 


Rovar INSTITUTION. 
5:0 p.m. General Meeting at the Royal Institution, Albemarle- 
street, Piccadilly, W. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut.-Col. H. M. LEAP. 
The following orders have been issued for the current week :— 
Monday, July 9th to 13th.—Headquarters will be opened daily from 
10 a.m. till 4 p.m. 
Saturday, July 14th.—Headquarters will be opened from 10 a.m. till 
12 noon. 
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HIGH-FREQUENCY TESTS OF LINE INSULATORS.* 


BY L. E. IMLAY AND P. H. THOMAS. 


Summary.—The testing of insulators for overhead lines is discussed, 
and tests made at two frequencies are described and the results given. 
It was found that insulators that would casilv resist a given voltage at a 
low frequency would punctur* with the same voltage at a higher fre- 


quency. Faults caused by lightning are traced to the high-frequency of 
the discharge. 


The object of this Paper is to present for consideration certain 
very interesting and suggestive high-frequency insulator tests 
recently made by the authors. These tests were undertaken to 
determine the availability of a certain insulator for use on a pro- 
jected 38,000-volt line, and resulted in a radical modification of the 
design. A certain transmission system has used three parallel 
circuits operating at 22,000 volts to transmit a rather large amount 
of power over some 16 miles for a number of years. The demand 
for more power has rendered a new line necessary, which is being 
installed for 38.000-volt operation. "The insulators on the old lines 
are made of electrose having an umbrella petticoat about 12 in. in 
diameter, and a second smaller petticoat about 6 in. in diameter. 
They were originally intended to be used on 38,000 volts when the 
rise of the load should require it. Experience showed that these 
insulators occasionally punctured through lightning, such failures 
being very difficult to find. The insulators are mounted on earthed 
steel pins. This sort of failure was very surprising in view of the 
fact that these insulators had never been punctured in testing. 
though they would are over when wet at about 90.000 volts, as 
indicated on the primary side of a 25-cvcle testing transformer. It 
was this discrepancy between the repeated punctures through the 
head from the conductor to the pin due to lightning, and the steady 
refusal of the insulators to puncture on a 25-cvcle testing set. that 
led to the high-frequency, high-voltage tests being made. These 
tests were made to determine directly whether any difference in the 
behaviour of the insulators could be determined between the use 
of high frequency and 60 cvcles, both produced in the laboratory. 
A 500-kw, 790,000-volt transformer is employed. One side of this 
transformer is earthed and the other side connected to the diseharge 
apparatus. The * plate ^ was a sheet-iron plate approximately 8 ft. 
by 9ft., estimated capacity 0-0001 mfd., suspended by a cord ap- 
proximately 3-5ft. from a large transformer tank. which served as an 
earth plate. The insulator to be tested was mounted on a wooden box 
some 4 ft. from the tloor. and had a } in. brass rod tied in the groove by a 
band of small-size copper wires. The pin carrving this insulator was 
earthed through a wire approximately 6 ft. long. The length of the 
lead from the transformer terminal to the condenser plate was 
approximately 50 ft. A series discharge gap was made by approach- 
ing à secoad brass rod mounted on à wooden stand to one end of 
the 4 in. rod tied to the insulator, the second rod being connected 
to the sheet-iron condenser plate by a wire 2 ft. or 3 ft. long. Where 
a measuring gap was used, this consisted of a needle-point gap 
mounted on hard rubber pedestals located some 6 ft. from the 
insulator under test. One side of this gap was connected either with 
or without resistance to the conductor on the insulator under test, 
and the other side to the insulator pin or to earth, as is specitied 
in the particular tests as reported below. The general method of 
test was to raise the voltage of the generator feeding the primary 
until a discharge occurred across the series gap on to the insulator. 
With the adjustment of generator voltage and transformer ratio 
used, the result of the breakdown of the gap was in most. cases so to 
reduce the applied voltage that the arc proper would drop out, at 
least partially, leaving the series gap nearly intact, and thus the 
return of voltage on the next alternation would be obliged nearly to 
reproduce the original breakdown voltage on the gap. The effect 
of this arrangement was to give a continuous succession of static 
sparks lasting as long as voltage remained on—that is, one or two 
Beconds— as distinguished from the holding of an arc over the gap. 

Test results show that the resistance of an insulator to high- 
frequency stress bears little relation to its strength at the normal 
60-cycle stress. The tests described were all made on electrose 
insulators. Porcelain insulators were then tried, and much the same 
results were obtained. A further group of tests were made with the 
insulator wrapped with lead foil about the waist. The foil was dis- 
connected frum any meta] parts, but owing to its capacity towards 
the insulator pin, it was expected to alter the distribution of potential 
during the high-frequency test. This insulator punctured through 
the head at the 59th trial. It had previously flashed over the surface 
at 138,000 volts at a frequency of 60. It lasted under the high- 


* Abstract of an article in the Proceedings of the American Institute of 
Electrical Eng neera. 


frequency test longer than any other insulator tried, except the one 
with its petticoats sawn off. On the other hano, an insulator with 
a metal cap on the top, showed a puncture through the head at the 
second trial. It had previously flashed over at 130,000 volts with a 
frequency of 60. The electrical effect of the cap was considered to be 
opposite to that of the lead foil. Further high-frequency tests were 
made on insulators, mounted on wooden pins, with tin foil wrapped 
round the pin to within À in. below the insulator and earthed. 

One insulator punctured through the head at the ninth trial with 
the high frequency. which had previously flashed over the surface at 
156,000 volts, 60 frequency. A similar insulator with 13 in. turned 
off the outer edge of the upper petticoat punctured through the head 
after 113 trials; a third insulator with 2} in. turned off the edge of 
the upper petticoat resisted 150 trials without puncture. It flashed 
over at 119,000 volts, 60 frequency. 

The same high-frequency test on electrose insulators showed no 
puncture in 150 trials. Another similar type punctured from 
the tie-wire groove to the head at the third trial in the case of 
one insulator, and on the second trial in the case of another. 
This tvpe flashed over at 118.500 volts at 60 cycles in one case 
and at 95.000 in a second case. The wooden pin extending only 
a short distance from the thread of the insulator considerably 
increased its power to resist the high-frequency test. The maximum 
voltage during the high-frequency tests was slightly over 100,000 
volts, whilst with a frequency of 60 it required in many cases 150,000 
volts to make an insulator tlash over. The results indicate a great 
local concentration of voltage on portions of the insulator at the high 
frequency. 

Unless there is some reason for believing that the tests are only of 
limited application, or are rendered misleading by some unobserved 
condition, thev mean that many of the line insulators now 1n service 
may be expected to break down by puncturing under the attack of 
lightning rather than by discharge over the surface, as 18 recognised 
as the desired characteristic. And this in spite of the fact that these 
insulators may have been thoroughly tested on normal frequencies 
in the usual way, 2nd may have then always flashed over the petti- 
coats as intended. The fact shown in these tests that an insulator 
which did not puncture at 250,000 volts on 60 Cycles (under oil) 
punctured after a comparatively few shocks of high-frequency dis- 
charge, and without apparently opposing à resistance of much over 
100,000 volts (10 in. spark-gap), shows how little can be determined 
from the 60-cyele tests as to the lightning resisting capacity of an 
insulator. 

Considering the material of the insulators, most of which were 
electrose, we should say that insulators made in at least four different 
lots, distributed over a period of several years. showed the same con- 
sistent behaviour. Further than this, four different types of por- 
celain insulators were tested and all showed this effect, although the 
lower-voltage insulators showed it in a less degree than the higher- 
tension insulators. The shape of the insulator was generally the 


same and only the material was different. Of these, the electrose 


insulators behaved best on the high-frequency test. One very 


significant point is that no insulator failed on high Dora: 
on the verv first shock. In fact, the strain of repeated shoc 
seemed to be far more severe than that of a few. Probably there 


is a progressive hammering out of a path through the solid 
material of the insulator. It will be immediately suggested that 
this effect may be due to a progressive heating of the material 
by conduction or dielectric hysteresis, but we are inclined to doubt 
this. Investigations were made by exploring with the finger during 
the tests, and while after a puncture. which would, of coume, be 
followed by some arcing. there was often a very noticeable rise of 
temperature at the puneture ; exploration before an actual puncture, 
but after the occurrence of many shocks, showed no detectable pre- 
liminary heating. Furthermore, there seemed to be no difference 
in the behaviour of electrose and porcelain. If the effect of the 
greatly increased severity of many shocks was due to the heating 
effect, it is not likely that the cutting off of the petticoats would be 
so effective in increasing the resisting power. 


It has been suggested by some that porcelain deteriorates 1M 
quality with time or exposure to the weather. This hypothesis 18 
supposed to explain the fact that insulators which stand up under 
tests and during the initial months of actual service then seem to 
fail far more readily at a later time. It is suggested by the behaviour 
of the insulators of our tests that there was progressive deterioration 
under the intense stresses of these experiments (or under the attack 
of lightning in actual service), which, while due to electrical forces, 
are of a physical nature. "This would be somewhat analogous to the 
well-known mechanical disintegration of the surface of glass under 
repeated surface sparking. In this view, the repeated attacks of 
these tests represent the anticipated effect of several seasons of 
lightning storms ; to put it another way, the tests serve as a measure 


.of the order of 1 to 1,000 or 10,000, which gives range enough to 


-of a hemisphere, and that the pin top is in effect a small discharge 
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of the service durability of an insulator as far as lightning and static 
stresses are concerned. An estimate of the oscillation frequency 
of the test discharge circuit would be, roughly, that it was of the 
order of 1,000,000 cycles per second or higher. "This frequency may 
have been comparable with that of lightning. "The probability of 
the trustworthiness of these tests is greatly increased by the be- 
haviour of insulators in actual service, where punctures of a sur- 
prising character have occurred at the time of lightning or other 
disturbance of a static nature. We are informed that trains of 
suspension insulators and also pin-type high-tension insulators which 
are carefully designed and shown by test at normal frequency to 
flash over before they puncture still do in practice actually puncture 
under lightning strains. It is a fact. however, that many of these 
insulators at other times do actually flash over in actual service 
instead of puncturing under static stress, showing that either all 
insulators or all stress conditions are not the same. 


Of the most interest and importance is, of course, the explanation 
of the cause of the great observed discrepancy between the effect 
of high-frequency tests and commercial frequency tests. It is too 
early to speak with certainty, but there is little doubt that the prin- 
cipal cause is the concentration of potential with high frequency 
upon some local part of the insulating material, with the result of 
the breaking down of this portion and the throwing of the potential 


on some other part which is then also broken down. This general 
phenomenon is well known in similar situations; for example, in 


the behaviour of trains of small air-gaps in high-tension lightning 
arresters. If a resistance and a capacity are connected in series, 


and so adjusted that a given voltage at 60 cycles is evenly divided 


between the two, and the same voltage at a much higher frequency 
is impressed on the two, it will be found that the resistance then 
reccives nearly all the voltage and the condenser practically none 
at all. The same would be true to an even greater extent were an 
inductance substituted for the resistance. An adjustment may 
easily be arranged in which at 60 cycles the condenser will take all 
the voltage and at the high frequency the resistance would take all 
the voltage. In applying this principle to insulator service, it must 
he remembered thet the change in frequency between 60 cycles and 
the frequency of lightning is enormous, the ratio being somewhere 


permit even a small tendency of 60 cycles to be transformed into a 
dominating effect on the lightning frequency. 

Looking at this matter from another point of view, which, how- 
ever, in substance is much the same, it is evident that the conductor 
and the wire on the top of the insulator form the electric equivalent 


point near the centre of the hemisphere. This form is one in which 
the distribution of electric field is most uneven, for its intensity is 
greatly concentrated at the centre on the pin top, and much less 
intensity exists at the conductor and the tie wire. "This condition 
is somewhat similar to that of a cable with a lead sheath and a 
relatively small conductor inside. It is found in such a cable that 
if the diameter of the conductor is smaller than that of the sheath 
by more than a certain ratio little gain in insulation strength 
is made by increasing the thickness of the insulation and the dia- 
meter of the sheath. This is because the potential becomes more and 
more concentrated at the centre, and this part fails first, so that the 
added insulation is later broken down by itself. However, in the 
case of the tests here described, the effect of resistance and capacity 
in series, is probably present, for this sort of concentration comes 
from high frequency only, while that described in connection with 
Cables occurs at all frequencies. 

It will naturally follow from the conditions indicated by these 
tests, assuming that they are confirmed by later investigators, that 
it will be desirable to modify our methods of testing insulators for 
practical work by adding tests of their behaviour on high frequency. 
Such tests presumably need not be made on all the individual parts 
entering into a plant, but on each type, to show that the design is 
satisfactory. Such tests will be difficult to make, in the first place, 
because very high voltage and large capacity are necessary for making 
the tests, and second, because these tests are dangerous to the testing 


. apparatus used, and because,so far, there is no knowledge as to what 


limits of frequency, voltage, electrostatic capacitv or number of 
repetitions of attack are necessary to give a proper measure of the 
conditions of actual service. These service conditions will un- 
doubtedly vary greatly in different localities. 

First, the more widely the live conducting parts of an insulator 
are separated from the pin the less will be the stress. Second. the 
more nearly uniform the electrostatic field between these elements 
is the better the condition. "Third, wideand thin petticoats add very 
little strength to the high-tension insulator, for the electrostatic 
capacity of the surfaces of the outer parts is very great with regard 
to capacity of the parts nearer to the pin. It is yery likely that 


the capacity of the wide petticoat of the insulator plays little part 
in its behaviour on high frequency, since the potential stresses may 
be transmitted through the petticoat by virtue of the capacity of the 
lower surface in relation to that of the upper surface. This would 
account to some extent for the behaviour observed. It is significant 
that the tvpe which stood best, had short and thick petticoats 
placed low down with regard to the pin top. The heavy ball of 
insulating material at and around the head of the pin is very likely 
the chief reliance of the insulator on high frequency. It will be 
noted that the design of the present suspension insulator has some 
points of disadvantage from the point of view of static stresses, if 
these tests are to be relied upon. 

From the analysis of the necessary effects of applying very high 
frequency to structures having electrostatic capacity and high 
resistance in series, it is suggested that these high-frequency strains 
may have à very trving effect on lead-covered cables. Here the 
lavers of the insulating material next to the conductor may receive 
à far greater concentration of potential from high-frequency stresses 
than from 60-cvcle stresses, for example ; in which case static dis- 
turbances may break them down at a lower voltage than under 
normal conditions. As the great susceptibility of cables to static 
disturbances has been frequently observed in actual service, a series 
of cable tests after the type of those here reported would be of the 
greatest interest. "The great difficulty in such tests would be to get 
some reliable measure of the equivalence of voltages on high fre- 
quency and low frequency. 

The pin finally adopted by the power company consists of an iron 
base for attachment to cross-arm and metal sleeve with conical bore 
to receive a wooden pin, which is secured in place bv the pressure 
produced in screwing the sleeve and base together. The wooden pin 
is impregnated with bakelite to prevent absorption of moisture. 
No attempt was made to cement the pin in the insulator, but this 
can readily be done if experience indicates that it is desirable. The 
insulator thus mounted on the combination wood and iron pin will 
withstand a breakdown test at 60 evcles, between à conductor in 
the tie-wire groove and the iron pin, of 120,000 volts dry, and 
85,000 volts wet. The design selected was that which our tests had 
shown to be able best to resist the high-frequency discharges which 
we were able to obtain in the laboratory. It remains to be shown 
bv experience whether these insulators will resist puncture from all 
lightning discharges to which they will doubtless be subjected. 


WAVE FORM DISTORTIONS AND THEIR EFFECTS ON 
ELECTRICAL APPARATUS.* 
BY P. M. LINCOLN. 


Summary.—Deviation of the wave shape from the sine form is con- 
sidered, and the etfect on the current wave form in connection with 
various kinds of circuits, such as resistance, inductance and capacity. 
Conditions occurring with two differently shaped E.M.F. wave forms in 
parallel are also considered, and the resultant effect on the current wave. 


Errors in power factor meters and other instruments due to wave shape 
are discussed, 


The average operating engineer has but a faint conception of what 
the shapes of his E.M.F. and current waves are really like. This lack 
of knowledge is due to two reasons: First, to the fact that there is 
no ready and inexpensive method of determining wave shapes. 
Determination of wave shapes requires the use either of an oscillo- 
graph or some point-by-point contact method, either of which is 
rather expensive and difficult of operation as compared with an 
ammeter, voltmeter, wattmeter, power factor meter, &c., that are 
everyday tools of the operating engineer. Second, and more im- 
portant, this lack of knowledge of wave shapes on the part of the 
operating engineer is due to the fact that he rarely has had reasons 
to suspect that any of his troubles can be traced to wave shape. 
This indifference is more or less justified, since there are but few 
cases on record where distortion of wave forms has actually given 
rise to difficulties. It is, however, quite possible that wave-shape 
distortion may cause serious trouble in electric circuits. 

The standardisation rules of the American Institute of Electrical 
Engineers state that the generator E.M.F. waves shall not depart 
from the sine shape by more than 10 per cent. The present form of 
the rule is not entirely satisfactory, since it does not penalise the 
higher frequency harmonics as much as they deserve. A 10 per 
cent. deviation on the part of one of the higher harmonics is ad- 
mittedly more dangerous than the same deviation on the part of a 
lower harmonic, but the existing rule does not recognise this. Cur- 


* Abstract of a Paper in the '' Proceedings " of the American Institute 
of Electrical Engineers. 
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rent waves, as a rule, deviate from the sine form much more than 
E.M.F. waves. There are various kinds of circuits through which 
the E.M.F. of à generator may cause a current to circulate. These 
may be classified as, first, pure resistance ; second, pure inductance ; 
third, pure capacity ; and, fourth, any combination of these three, 
either in shunt or in series. The influence of these various kinds of 
circuits on the current wave that is caused by a given form of 
E.M.F. wave will be as follows :— 

First, a pure resistance will have no effect whatever upon the 
current wave—that is, the shape of the current wave will be exactly 
the same as the E.M.F. wave which causes it. Second, a pure 
inductance will tend to dampen out the higher harmonics in the 
current wave. If we have a pure inductance, therefore, we may 
expect that the current wave will be less distorted than the E.M.F. 
wave which causes it. The damping out of the higher harmonics 
` is in proportion to the value of the harmonics. For instance, the 
third harmonic in the E.M.F. wave will be reduced to one-third 
value in the resulting current wave, the fifth E.M.F. harmonic to 
one-fifth in the current wave, the seventh to one-seventh, &c. This 
result follows immediately from the consideration that the impe- 
dance offered by a pure inductance increases directly as the fre- 
quency. Third, the effect of a capacity is exactly opposite to that 
of an inductance. It tends to exaggerate the harmonics in a current 
wave resulting from a given E.M.F. wave. Also, the amount of 
the exaggeration is in exact proportion to the order of the har- 
monic. The third harmonic appears in the current wave as three 
times its value in the E.M.F. wave ; the fifth harmonic as five times, 
and the seventh harmonic seven times, &c. For this reason the 
current wavcs that are taken by any condenser, such as, for instance, 
an empty transmission line, are as a rule very much distorted. 
Fourth, a complex circuit consisting of any possible combination 
of the above simple circuits may have its current wave either 
smoothed out or exaggerated, depending upon the predominence 
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of the particular kind of impedance contained. The unloaded 
transmission line is about the only kind of pure capacity that is 
met with in practical work. All other circuits are made up of re- 
sistance and inductance only. Further, in most operating circuits, 
inductive reactance predominates over resistance, so that there is 
a tendency to smooth out the current waves. This applies, of 
course, only to circuits with pure resistance and inductance, which 
is not the case when synchronous apparatus is in use, nor when 
saturation of iron exists in the inductance, as, for instance, in trans- 
former magnetising currents. 


The most important case, so far as distortion of wave forms is 
concerned, is in à circuit which contains synchronous apparatus, such 
"s synchronous motors or converters, and such a circuit is not 
included in the foregoing classification. All synchronous apparatus 
hes a distinctive wave form of its own, which may be very different 
from the generator wave form, and usually is at least slightly dif- 
ferent. Not only is the shape of the current wave affected by the 
presence of synchronous apparatus, but also the E.M.F. waves of 
both the generator and the synchronous apparatus. The final wave 
form is the resultant of the action of all the synchronous apparatus 
on & given system. Perhaps the best way of studying this matter 
is to assume a concrete case and study that case in detail. Let us 
assume, therefore, that we have a generating system that has a pure 
sine wave, as indicated in curve A, Fig. 1. Let us assume, further, 
that wé have operating on this system & synchronous motor that 
has a distorted wave form, as shown in curve B, Fig. l. In this case 
the distortion of wave*B is made up by superposing a third harmonic 
of 10 per cent. and a fifth harmonic of 10 per cent. on a fundamental 
sine wave of 99 per cent. The effective value of curve B is 

*/ (99)? + (10) 4- (10):— 100. 

The effective value of curve B is, therefore, exactly the same as A. 

Let us assume, further, that the synchronous motor with wave shape 


B has zero losses, and that its field adjustment is such that its voltage 
before being synchronised is exactly the same as the supply circuit. 
If it were not for the difference in wave forms these assumptions 
would result in no current flow in the motor, since it would oppose 
an E.M.F. exactly equal and opposite to the supply E.M.F. at every 
instant. However, with differing wave forms shown in Fig. 1 this 
is far from the case. Inspection will show at once that there are 
instantaneous E.M.F.s in the motor wave that are entirely un- 
opposed by the E.M.F. of the generator wave. From our assump- 
tions as to the amounts of wave-form differences, it follows that the 
value of the unopposed fundamental frequency is 1 per cent., and of 
the third and fifth harmonics IO per cent. each. If there is no 
deformation of either the generator or motor waves, the onlv thing 
that will oppose the flow of current due to these unopposed E.M.F.s 
will be the impedance of the circuit composed of generator armature, 
motor armature, leads, cables, &c. The inductive reactance of such 
a circuit is so large as compared with its resistance that the flow of 
current is governed by inductive reactance. Currents will, there- 
fore, flow due to these E.M.F.s, and the value of this current is 
directly in proportion to the amount of this differential E.M.F. and 
inversely proportional to its frequency. Suppose we assume, 
further, that normal voltage at fundamental frequency will cause 
15 times full-load current to flow in the motor armature, and that the 
motor is small compared to the system upon which it operates. The 
differential E.M.F.s between curves A and B will then give rise to a 
fundamental frequency current of 15 per cent., a third harmonic 
current of 50 per cent. and a fifth harmonic current of 30 per cent., 
or a total resultant current of over 60 per cent. of full load. Although 
the assumptions made would result in no current flow if the wave 
shapes were the same in motor and generator, the assumed difference 
in wave shapes gives rise to a circulating current of 60 per cent. of 
full load. Fig. 2 indicates the theoretical shape of the current wave 
resulting from these assumed conditions. It will be seen that the 
current wave is made more distorted than either of the voltage 
waves of which it is the resultant. A source of error in our theo- 
retical calculations is the assumption of a constant fixed inductance: 


RESULTING CURRENT WAVE 
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in the armature circuits of both motor and generator, since the 
inductance will vary to a considerable extent, depending on the 
angular position of the field. 

It is assumed that the inherent weve forms of both motor and 
generator remain uneffected by the current that circulate in their 
armature. This is far from being an admissible assumption. In the 
modern synchronous machines, full-load current in the armature has 
some 50 per cent. to 100 per cent. of the magneto-motive force of 
normal field. It is at once apparent, therefore, that the instan- 
taneous values of the current that circulates in the armature of à 
synchronous machine has a very considerable influence over the 
magnetic flux at that instant, and thereby over its wave form. For 
instance, look at the condition that is shown in Fig. 2. Here the 
effective value of the current is, as we have seen, 60 per cent. of 
full load, and hence it has a value in setting up magnetic fluxes in 
the magnetic circuit of the synchronous motor equal to 30 to 60 per 
cent. of the normal field. The actual field strength at any instant 
is, of course, the resultant of all the magnetising forces acting at that 
instant, and hence the variation in field strength from instant to 
instant will be very considerable. The direction of this field form 
variation will, of course, be such as to oppose the flow of armature 
current which produces it. Therefore the inductive reactance of e 
armature circuit is not the only influence that limits the flow 0 
current due to differences in E.M.F. wave forms. The relative values 
of these two influences will depend to & large extent upon the con-. 
struction of the field of motor or generator. As we have seen. 
superposed harmonics in the armature circuit will tend to cause 
rapid fluctuations in the magnetic fluxes of our motor. If the con- 
struction of the field is such that there is little opposition to these 
fluctuations, they will extend throughout the entire magnetic circuit. 
If, however, as is usually the case, the field structure is provided with 
“dampers,” there will be currents sct up in these dampers tending 
to oppose the fluctuation on the magnetic circuit. The net result 
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of the harmonic in the armature current and the current that cir- 
culates in the dampers will be a "stationary wave" of magneto- 
motive force that will tend to superpose on the normal field form a 
harmonic flux of the same order of frequency as that in the armature 
current. This harmonic in the field flux produces a harmonic in 
the resulting E.M.F. wave. 

In this connection, it may be well to call attention to a funda- 
menta! difference in the action of an alternating-current generator 
as compared with a synchronous converter. This fundamental 
difference must necessarily result in circulating currents of higher 
harmonic frequencies. An alternating-current generator, as we 
have seen, has a pronounced armature reaction. This armature 
reaction may be resolved into two components, one of which is 
demagnetising to the degree that the generator carries wattless or 
inductive load, and the other cross-magnetising to the degree that 
the generator carries true or real load. The demagnetising com- 
ponent causes some field distortion, and therefore wave form dis- 
tortion. The cross-magnetising effect, however, causes a much more 
marked distortion of the field form, since it causes a marked decrease 
in magnetic flux at one pole-tip and a merked increase at the other. 
It is the cross-magnetising effect, therefore, that causes the most 
pronounced field form distortion, and, therefore, wave distortion. 
This cross-magnetising effect is entirely absent in synchronous con- 
verters, and therefore their wave forms do not become modified due to 
true load in the same manner as alternating-current generators. As 
the true load on an alterneting-current generator varies, its wave form 
may be distorted. There is no equivalent distortion of the wave 
forms of the synchronous converters with changes in their loads. It 
follows, therefore, that there must be some circulating currents of 
higher harmonics in order to compensate for this modification in 
generator wave form. 

Probably the distortions of current waves, particularly in the 
currents that circulate between synchronous apparatus, are of 
greater magnitude than ordinarily supposed. It is evident that any 
distortion in the current wave is reflected to some extent in the 
E.M.F. wave. There is no particular harm resulting from these 
distortions except that the losses are somewhat increased. The 


effect of superposed higher harmonics in current and voltage-waves, 


so far as the standard types of meters are concerned, deserves some 
discussion. The standard types of voltmeter, ammeters and watt- 
meters are not appreciably affected by wave form. This holds true 
no matter whether the actuating principle is magnetic attraction or 
heating. Each type integrates over the wave so as to obtain an 
indication depending on the root mean square or effective value. 
Frequency meters of the vibrating reed type are unaffected, since 
they respond to the fundamental frequency only. The type that 
balances the pull of a current through a resistance against that of a 
current through an inductance is subject to a slight error, since the 
current due to the higher harmonics is partially suppressed by the 
inductance. The greatest error, however, may be expected in the 
power factor meter. The standard power factor meter is simply a 
device that measures the angle of lag or lead between a voltage and 
à current. A moment’s consideration will show that this angle may 
be zero and still the power factor of the circuit be far from unity. 


Suppose, for instance, we consider the condition shown in Fig. 2. 


Here we have at no load a circulating current of 60 per cent. of normal 
full load. Even if we had full load on the motor and adjusted the 
field so that a power-factor meter showed 100 per cent., we would 
still have the 60 per cent. current (at least that part of it caused by 
the third and fifth harmonics), shown in Fig. 2, superposed on the 
current that represents true energy. One hundred per cent. power 
factor is that condition where the kilovolt-amperes and the kilowatts 
are equal—have a ratio of unity—and it is manifest that this con- 
dition can never occur unless the E.M.F. and current waves not only 
have no angular displacement, but also are of identical shapes. A 
power-factor meter recognises the angular displacement, but does 
not recognise differences in wave shape. This is a matter that should 
be borne in mind when determining power factor with a power- 
factor meter. 

In conclusion, we may summarise as follows: First, actual know- 
ledge of the extent of wave-form distortions existing on the average 
alterneting-current system is largely lacking. Secondly, with the 
exception of empty high-voltage transmission lines, the usual circuit 
that dces not contain synchronous apparatus has a tendency to 
smooth out the harmonic in a current wave that is caused by a given 
E.M.F. weve. Thirdly, when two synchronous machines of different 
weve forms are operated on the same circuit, harmonics in the cur- 
rent waves are bound to appear, and these currents heve & marked 
tendency toward modifying the E.M.F. waves of all the synchronous 
apparatus through which they circulate. Fourthly, the indication 
of power-factor meters cannot be taken at face value when harmonic 
currents flow. 
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ELECTRIC SIGNALLING ON THE PIEDMONT TRACTION 
CO.’S LINES. 


There is no doubt that with the advent of heavy duty electric 
traction a great deal of the success with which development pro- 
ceeds will depend on the safety in working conditions demonstrated 
by the use of the first lines so electrified. The success which h:zs 
attended the electrification on the North-Eastern Railway and else- 
where is due not only to the ease with which the service is handled 
and the economies effected by use of electric means of propulsion, but 
also to the comparative immunity which has attended the working 
of the electrified portion of the system. 

It is essential both from the point of view of good time-keeping 
end of securing the safety of the public that the signalling arrange- 
ments should be of the best type available, and it is therefore not 
without interest to British engineers interested in the application 
of electricity to railway undertakings to consider what has been done 
in the United States, where electric traction with heavy units has 
been very much in the front in recent years. It is for this reason 
that we propose to give a description (based on an article in the 
* Signa! Engineer ")of the characteristics and operation of the block- 
signal system which has been introduced by the Piedmont Traction 
Co. on their lines between Charlotte, North Carolina, and Hoskins 
Yard, Pionca. These signals are of the normal clear alternating- 
current type, and are intended to safeguard the traffic over sections 


Fic. 1.—ViEew oF SIGNAL. 


of single and doub'e track, provision being made for operation under 
& two-minute headway on a double track of about 34 miles in length, 
and also a single track of about one mile in length. On both sections 
two types of cars are operated, the first being the city cars of the 
Charlotte Electric Co., and the second being inter-urban cars and 
freight trains of the Piedmont Northern Line. Of the first type, 
& 20-minute schedule is maintained on the double-track section all 
the year round, while during the summer there is a large amount of 
extra traffic to accommodate amusement seekers. The cars average 
one stop per mile, and are operated by means of direct current sup- 
plied at 550 to 600 volts, and attaining a maximum speed of about 
30 miles per hour. 

The passenger cars operated by the Piedmont Company are of a 
much heavier type, known as the interurban type, and are either run 
singly or in train for passenger and express service. In addition, 
heavy electric locomotives are used for hauling freight cars up to 
20 per train over this section. Here again, for the distance between 
Charlotte end Hoskin, direct current 550 to 600 volts are used, and 
the speed is limited to about 35 miles per hour. From Hoskins 
southwerd, however, 1,500 volts direct current is used, and 2 speed 
of over 60 miles per hour can be obtained. The movement of freight 
traffic is very irregular and heavy, 2s there are freight terminals in 
Charlotte, the mzin freight yard at Pinoca and an exchange connec- 
tion between the line above described and the Southern Reilway & 
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Seaboard Air Line. It will therefore be seen from the above descrip- 
tion that the duty which the electric signalling is called upon to 
undertake is of à very heavy and responsible character. 
All the signal apparatus is operated and controlled by two-phase 
alternating current. 'The supply mains receive this current at 
. 2,000 volts and a frequency of 60 cycles at a sub-station at Hoskins, 
where rotary converters which supply the direct current for railway 
power purposes are also situated. At signal stations this high 
voltage current is transformed down to approximately 10 volts and 
110 volts respectively through adjustable voltage transformers with 


Fic. 2.—RExLrAvY Box. 


double secondary windings. The 10-volt circuits are used to feed the 
double rail return continuous direct circuits, while the 110-volt 
supply furnishes current for the signal lighting and for the necessary 
control circuits of the signal relays and switch indicators. The 
whole of the system was designed and constructed by the Union 
Switch & Signal Co., of Swissvale, Pennsylvania. One cross 
arm throughout the entire pole line is set apart for carrying 
the signal system wires and the 2,000-volt signal mains are carried 
on the other extreme of this arm. On short poles such as are placed 
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at signal stations, are mounted the transformers, high-tension | 
lightning arresters, fuse box and a ventilated weather-proof box 
placed near the base of each pole and containing adjustable resis- 
tance units which are used for regulating the supply of current for the 
track service. The installation includes light signals with 25-watt 
110-volt Mazda lamps and 8 in. lenses shielded by metal hoods 
placed on iron posts. The relay cases are mounted on posts, as will 
be seen in Fig. 1, and three lights are used, the red lights indicating 
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* stop," the green light *: proceed,” while the yellow light means “ cau- 
tion. The simplicity of the mechanism is seen by reference to Fig. 2, 
Atthe entrance to each block are home signals giving red or green 
indications, while distant signals indicating yellow or green act as 
repeaters for the home signal, and are placed from 1,900 ft. to 
1,600 ft. in advance of them. Provision is made for a prac- 
tically unobstructed flow of the direct propulsion, return 
current round the insulated rail joints which insulate the track 
circuit of each section from the adjoining ones by the use of impe- 
dance bonds. These bonds allow direct current to pass from section 
to section through them, but oppose the flow of alternating track 
circuit current from rail to rail. Inductive bonds are of the 350 
ampere direct-current capacity per rail, and are mounted on the ties 
between rails, their tops being below the top of the rail. There is a 
cross-over at one point to return extra cars used in the summer time 
from this point to the city, and mechanical connections are so arranged 
that the cross-over may be thrown from one end only. The indi- 
cator, controlled by north bound trains situated at this end, gives 
the men on the cars using the cross-over ample warning of the ap- 
proach of main line trains, and prevent a city car from entering the 
main immediately in front of an interurban car or freight train. 
Similar indicators are utilised at several other points on the system, 
these indieators at switches being in the form of miniature sema 
phores, such as these seen in Fig. 3. If the blade is in a horizontal 
position it indicates a train approaching, and when upwardly 
inclined it means that there are no trains approaching in the block. 
Relays of both the vane and galvanometer types are used. These 
are responsive to alternating current only, and hence are unaffected 
by any stray direct-current power current. Switch boxes through 
which the ‘signal control circuits are carried are attached to all 
switch points, and contacts in the box are so adjusted that should a 
switch be wrongly set for the main line or should a point not be up 
within } in. of the rail, the signals governing the switch will be held 
at their stop position. At the sub-station the alternating signalling 
current is taken from th» high-voltage transformer through auto- 
matie switches, and no motor generators or rotary converters are 
required. "Transformers take the place of both track and signal 
battery, and do away with battery cleaning and renewals, and the 
use of alternating current for track circuit energy alone eliminates a 
great deal of trouble which may be otherwise experienced due to 
stray currents. The current delivered to the track is practice!ly at 
constant voltage, and when it is once adjusted it is rarely changed. 
The Keystone insulated joints, on account of their construction, 
require practically no attention after having been tightly bolted into 
place, and practically the only maintenance required is the renewal 
of the lamps in the signals and replacement of fuses which m2y be 
blown during electrical storms. 


SOME EXPERIMENTS ON BRUSH CONTACT 
RESISTANCE. 


BY PROF. ALFRED HAY, D.SC., M. H. BHATT AND J. M. PARIKH. 


Summary.—In the method used care was taken to eliminate the effect 
of E.M.F. in the armature due to imperfect commutation. The con- 
clusion is reached that the brush-contact loss when a machine is running 
is, for all practical purposes, identical with that which occurs in a station- 
ary armature, so that the loss could be easily determined by measurement 
with the armature at rest. 


In view of the renewed interest which is now being taken m 
the problem of determining the voltage drop at the brush 
contacts of continuous-current machines, as evidenced by the 
large number of Papers which have recently appeared on thus 
subject*, the following account of some experiments bearing 
on this problem may not be without interest, especially as one 
of the effects distinctly observed does not appear to have been 
previously noticed by other experimenters. The experiments 
were carried out in the electrotechnical laboratory of the 
Indian Institute of Science, Bangalore. 

Two machines similar in every respect, each having an out- 
put of about 5 kw. at 100 volts and 750 revs. per min., Were 


* See the following Papers in the “ Proc.” A.LE.E., Vol. XXXII : 
H. F. T. Erben and A. H. Freeman, “ Brush Friction Losses ” ; H. 
Edgecomb and W. A. Dick, “ Methods of Determining Brush Losses due 
to Contact and Friction”; C.'E. Wilson, “ Commutation and Brush 
Loss." See also the Paper by L. Gratzmuller in “ La Lumière Elec- 
trique,” Vol. XXL, p. 324, briefly noticed in Tas EtEcrRiciAN, Vol. 
LXX., p. 1121. 
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and was coupled to the other, which was thus driven mechani- 
cally. By means of a very sensitive electrical speed indicator, 
changes of speed amounting to 0-1 per cent. could be detected. 
Each armature was provided with slip-rings for two and three- f 
phase currents, and in addition each had a “ dead ” coil con- 
nected to two small slip-rings. 

The main object of the experiments was io ascertain in how 
far the brush-contact drop was affected by the rotation of the 
commutator. According to Baily and Cleghorne* the differ- 
ence between the values at standstill and when running is not 
very marked. A similar result has been obtained by Arnold. 
According to the recently published Paper by L. Gratzmuller, 
however, a8 800n as rotation begins to take place, a large in- 
crease, amounting to some 100 per cent., in the contact drop 
immediately takes place, although this increase appears to be 
totally unaffected by the speed, provided the latter is not 
actually zero. 

As will be seen, our experiments tend to confirm the results 

arrived at by Baily and Cleghorne and Arnold, and show no 
indication of the large sudden rise of resistance due to rotation 
observed by Gratzmuller. 

A set of readings connecting brush-contact drop with current 
was first taken with the armature stationary. The brushes 
had previously been carefully ground to fit the surface of the 
commutator. The armature experimented upon was a four- 
pole one having a simple wave winding and four brushes spaced 
90 deg. apart. Each brush had a cross-section of lj in. by 


7 ee i ae : 
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If the brushes are not properly bedded on the commutator, or 
if the commutator has been in use for a considerable time 80 
that the mica projects slightly above the segments, it is not 
difficult to see why a displacement of the armature should 
result in à change of contact drop. In the machine experi- 
mented on, which was a new one, the commutator had a very 
smooth surface, there was no indication of mica ridges between 
the segments, and the brushes had been ground very carefully 
to fit the commutator surface truly. It was found possible to 


get fairly consistent sets of readings, as the following Table 
will show :— 


Table I.— Readings obtained March 6, 1913. 


Armature current........... cesse esee ! 10 | 20 | 30 


| 40 
Sum of brush-contact drops .......... 074 61-275 (170 | 1:90 . 2-00 


Readings obtained. March 14, 1913. 


Armature current, l | 2.314 ,6 , 8 | 10 , 20 ' 30 ' 40 50 
Sum of brush-con- | | 
tact drops ...... 0-105 0-201 0-384 0-61 0-716 0-9 1-39 1.73.1-99 2-08 


These results are plotted in Fig. 1, where the first set of 
readings is indicated by crosses, and the second by circles. It 
will be seen that (comparatively speaking) no very serious 
discrepancies are observable, although the machine had been 
run a good deal between the two dates on which the readings 
were taken. 

Various methods may be employed for investigating the 
brush-contact drop, when the metal surface on which the . 
brush bears is in motion. The following are the more im- 
portant. (1) The slip-ring method, in which a plain ring is 
employed. This method has been used by Baily and Cleg- 
horne and by Arnold.* Although it has the advantage of 
doing away with the complications liable to arise in the case of 
a commutator, the conditions of the experiment are more or 
less ideal. and can hardly be taken as typical of normal working 
conditions. (2) The short-circuited commutator method, in 
which a commutator of normal construction, but having its 
segments short-circuited by heavy copper wires, is employed. 
The conditions here approach those of actual practice some- 
what more closely. This method has been used by H. R. 
Edgecomb and W. A. Dick. (3) The ordinary commutator 
method, with the positive and negative brushes mounted on 
the same spindle side by side, but insulated from each other. 
This method has been used by Gratzmuller (loc. cit.) and i8 
mentioned by Arnold.[ The current flows into one of the 
brushes, passes longitudinally along the segments covered by 
the brushes, and flows out by the other brush. One objection 
to this method is that the uniformity of the current density 
over the brush-contact area may be considerably disturbed, 
owing to the crowding of the current towards the side edges of 
the brushes which face each other. (4) The method in which 
all the conditions are as nearly as possible identical with those 
of ordinary use. Neither the commutator nor the brushes are 
in any way altered or disturbed, the current passing in the 


Voits. 


Yin. or 0-75 sq. in., so that with a total current of 50 amperes 


through the armature the current density was 50/1-5=33-3 
amperes per square inch. 

The method of experimenting was as follows: A measured 
current was sent through the stationary armature, and the 
total drop between the positive and negative brushes was 
Wieder the voltmeter leads being placed close to the con- 
oo of the brushes. The drop due to the resistance 
: the winding was then obtained. On subtracting the latter 

om the former, the value of the sum of the brush-contact 
drops was found. 
To: P experimented on brush-contact drops are 
xum Ps the puzzling uncertainty of the results frequently 
obs ad , and the great difficulty of reproducing the same set 
kno | p under apparently identical conditions. It is well 
cee or instance, that if the drop be measured on a sta- 
Bs neus and the armature be then slightly displaced, 
à considerable > change i in the value of the drop may take place. 


$ a 99 . . 
Xxx vna ut the Institution of Electrical Engincers, Vol. 


t “ Die Gleichstrommaschine,” Vol. I, p. 348. 


usual way through the armature winding from the one-brush 
set to the other. If the resistance drop of the winding be 
known, and if any E.M.F.s which may exist in the winding be 
also known, then from the measured brush P.D. it is obvieusly 
at once possible to obtain the sum of the contact drops. 
Method (4) was used in the experiments about to be described 
on account of its close correspondence to actual working con- 
ditions. This method was originally employed by K. C. Nandi$ 
who investigated the variation of the brush-contact resistance 
with current by rotating an armature 1n its bearings with the 
field-magnet entirely removed. 
As will be seen presently, the assumption made by Nandi 
that the winding does not contain any E.M.F. when a current 
is sent through the armature is incorrect. 

The field frame having been entirely removed from the base 
plate of the machine, and the rotation E.M.F. due to the local 


* Loc. cit. 

f '" Proc.” A.LE.E., Vol. XXXII., p. 451 (1913). 

+t ‘ Die Gleichstrommaschine," Vol. I., p. 330. 

§ “ Electrical Engineer," Vol. XXXII., p. 15 (1906). 
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magnetic fields reduced to zero by suitably displacing the 
brushes, a set of readings was obtained connecting the brush 
P.D. with armature current, the current being supplied by a 
battery of secondary cells. The arrangement of connections is 
shown in Fig. 2, where for the sake of simplicity only two 
brushes are shown on each armature instead of four. The 
P.D. across the terminals of the motor and the current taken 
by it were measured by the voltmeter V,, and ammeter A, 
respectively. The current sent through the armature under 
test and the brush P.D. were read by means of A and V re- 
spectively. By means of a variable resistance the current 
could be adjusted to anv desired value. 

It is evident that so long as the armature does not form the 
seat of any E.M.F., the energy supplied bv the battery to the 
armature will be entirely utilised in. producing heat at the 
brush contacts and in the windings. If there were no other 
sources of loss, the power drawn bv the motor from the mains 
would remam unaltered when the battery current was switched 
on. 

As soon, however, as a current is sent through the armature, 
this current gives rise to a magnetic field, and the rotation of 
the armature in this stationary field results in a certain hyste- 
resis and eddy-current loss which requires the supply of an 
additional amount of mechanical power to the rotating arma- 
ture. If the armature develops no E.M.F., it is incapable of 
transforming any of the electrical power suppicd by the bat- 
tery into mechanical power, so that on this supposition the 
additional power could only come from the motor, which would 


Tic. 2. 


therefore draw a heavier current from the mains. As a matter 
of fact, it was found that the closing of the battery circuit 
resulted in an immediate and unmistakable decrease of the 
current drawn by the motor from the mains. The inevitable 
conclusion is that the additional mechanical power must come 
from the battery, i.e., the armature isthe seat of a counter-E.M.F. 
The effect in question was found to be independent of the 
direction of the current through the armature and the direction 
of rotation. 

The existence of a counter E.M.F. in the armature under the 
conditions described is not difficult to account for when the 
effect of the armature field on commutation is taken into con- 
sideration. Let us first assume ideal commutation, 4.e., sup- 
pose that the current during the time of short-circuit of a coil 
changes according to the straight-line law. Then the magnetic 
axis of the armature field will pass through the middle points 
of the brushes, as shown in Fig. 3, where for the sake of sim- 
plicity a two-pole armature is shown. To fix ideas, suppose 
the currents in the conductors to have the directions indicated 
by the two small circles, one with a dot, the other with a cross. 
The magnetic equator* will have the position cd in Fig. 3. It 
IS evident that since the total flux entering the armature 


_ * By the magnetic axis is meant the surface which divides the flux 
into equal parts. By the magnetic equator is meant the equipotential 
surface which passes through those points on the armature circumference 
where the normal component of induction vanishes. 
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between b and c is equal to that leaving it between c and a, the 
E.M.F. induced in the conductors lying between b and c will be 
equal and opposite to that induced in the conductors lying be- 
tween c and a, and there will be no resultant E.M.F. The as- 
sumed condition of rectilinear commutation cannot, however, 
hold good for the following reasons: Taking a clockwise direc- 
tion of rotation, as indicated by the arrow in Fig. 3, it is evident 
that the short-circuited coil is moving in the strongest part 
of the armature field. and has an E.M.F. induced in it which 
tends to maintain the original current in the coil—a well- 
known result. Commutation is consequently delayed, so that 
even after a conductor has passed the position a or b in Fig. 3, 
the current in it still maintains its original direction. The 
result is a shifting of the magnetic axis in the direction of 
rotation, as shown in Fig. 4, where c,d, represents the new 
magnetic equator. Since now the flux entering the armature 


Magnetic 
Axis 
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between b, and c, exceeds that leaving it between c, and a, 
tlie E.M.F. due to the entering flux will exceed that due to the 
outgoing one, and there will be a resultant E. M.F. whose direc- 
tion is opposed to the armature current. Another. and perhaps 
simpler, way of regarding the matter is to consider the arma- 
ture ampere-turns as made up of two components, viz., & Com- 
ponent whose magnetic axis is as shown in Fig. 3, and another 
(due to retarded commutation) whose axis is at right angles to 
that of the first component, and has a direction from left to 
right. The field due to this latter component 18 easily seen to 
give rise to a counter E.M.F. A little consideration will show 
that the E.M.F. is always a counter-E.M.F., no matter what 
the direction of rotation and of the current may be. 

It is clear that a correct value of the brush-contact drop can 
only be arrived at bv taking into account the counter-E.M.F 
due to imperfect commutation. In order to determine this 
counter- E. M.F. it is, however, necessary to know not only the 


Uu 


Fic. 5. 
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change in the power supplied to the motor driving the is 
ture, but also the additional power required to make up t0! 
the losses by hysteresis and edd y-currents due to the rotation 


of the armature in its own field. This additional amount of 


power was determined as follows :— 


The armature had, as already mentioned, a “ dead ” coil 
which was connected to two slip-rings. This dead coil was 
used for plotting the flux distribution around the armature 
circumference by means of a Hospitalier’s ondograph* whose 
motor was driven at synchronous speed by means of current 
derived from two of the slip-rings connectéd to the armature 
winding of the main continuous-current motor. The flux 
distribution (with 50 amperes flowing through the armature) 
IONE OARS Cb Mer excl vacca OR MMC ee 


* For a descripiion of this instrument, see ‘ Journal ” of the [nsti- 
tution of Electrical Engineers, Vol. XXXIII., p. 79. 
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obtained is shown in Fig. 5. The field frame was next replaced 
and the exciting current.adjusted so that (the armature run- 
ning on open-circuit) the maximum value of the flux wave 
(obtained by means of the ondograph) due to the main field was 
the same as the maximum of the curve shown in Fig. 5. The 
maximum values of the induction being identical in the two 
cases, it was assumed that the hysteresis and eddy-current 
losses were approximately the same. In order to determine 
the value of these losses, the power taken by the motor wes 
noted, first when the field of the machine under test was un- 
excited, and again when the field circuit was closed. The 
difference was found to be approximately 9-4 watts, and this 
was taken to represent the loss by hysteresis and edd y-currents 
which occurred when the armature was running with the field- 
magnet removed and a current of 50 amperes passing through 
It. 
The field magnet having been removed, the following set of 
readings was obtained, the speed of the armature being 750 


revs. per min. :— 


Table II. 

Armature current ..........eseeeeeeeeeee eene 10 | 20 | 30 | 40 50 
Brush P Dengia n a adea Gear E Ou ans 3-10 (5-65 79 | 10-12. 12-15 
Winding drop.............. esee 843-09 |537 |743 9:18 
Motor current before closing armature | 

OIFCUIU Que icvs ade Nes iine Quo SO UE UU ears 6-47 ,6:4 (6:36 (6:38. 6:4 
Motor current after closing armature 

CIRCUIT qiios panne vnb d ved odas seu aside 6:44 | 6:33 6-24 |6-14 |6-07 


The winding drop was in each case obtained immediately 
after the other readings had been taken for a given value of 
the armature current, the armature being stopped each time 
for the purpose. 

The motor driving the armature was supplied at a constant 
voltage of 115, so that the change in the power taken by the 
motor is easily obtained from the change of current. For the 
smaller values of the armature current, no very great reliance 
can be placed on the value of the current change, as this was 
too small to be read with any high degree of accuracy. The 
ammeter A, in Fig. 2, which measured the motor current, was a 
standard Weston instrument capable of reading to 0-01 ampere. 

It is reasonable to suppose that the counter-E.M.F. due to 
imperfect commutation is (so long as the law according to 
which commutation proceeds remains unaltered) proportional 
to the armature current. Taking the highest value of this 
current, viz., 50 amperes, we find from Table II. that the 
change in the motor current on closing the circuit of the arma- 
ture is 0-33 ampere. 
‘of about 37-9 watts in the power supplied to the motor. If to 
this we add the increase of power of 9-4 watts (determined as 
explained above) corresponding to the hysteresis and eddy- 
current loss due to the rotation of the armature in its own field, 
we get a total of 47-3 watts for the mechanical power developed 
by the rotating armature. The current being 50 amperes, the 


corresponding counter-E.M.F. is $e -095 volt, say. On the 


assumption that the counter-E.M.F. is proportional to the 
current, we obtain the following relation connecting these two 


quantities :— 
Armature current ,........... 10... 20 ... 30 ... 40 ... 50 
Counter- E. M.F. ............... 0:19... 0-38 ... 0:57 ...0-76 ....0-85 


On adding the counter-E.M.F. to the winding drop and 
subtracting the sum from the brush P.D., we obtain the sum 
of the contact drops at the positive and negative brushes. The 
results are as follows :— 

Armature eurrent ............ 10... 20 ... 30 ... 40 ... 50 
Total brush-contact drop... 1:07... 1-58 ... 1-96 ... 1-94 ... 2-02 
_ These results have been plotted in Fig. 1, where they are 
indicated by asterisks. It will be seen that, although the drop 
corresponding to lower values of the current is in excess of that 
at standstill, there is practically no difference for the higher 
values of the current, and the actual difference throughout the 
entire range of currents is never very great. 
. It would thus appear permissible, when analysing the losses 
io assume that the brush-oontact loss when the machine is 


At 115 volts, this represents a decrezse , 


running is, for all practical purposes, identical with that which 
occurs in a stationary armature, so that this loss could be easily 
determined by taking a set of readings with the armature at 
rest. 

Temperature is known to exert a marked effect on the brush- 
contact drop. The experiments described above were carried 
out with the commutator and brushes practically at the normal 
temperature of the room—about 28°C. (82°F.). If it is desired 
to determine the brush-contact drops for various currents at 
the normal working temperature of the machine, this might be 
done by taking a set of readings with the armature stationary 
immediately after the heat test of the machine. 

It is difficult to reconcile the above results with those re- 
cently published by L. Gratzmuller, who obtains such enor- 
mous differences between the stationary and running-contact 
drops. Although Gratzmuller's results have only just been 
published, they .were actually obtained in 1902, more than 11 
years ago. It is quite possible that owing to the state of the 
commutator a considerable amount of vibration (not neces- 
sarily visible) of the brushes may have taken place, in which 
case the rcsults would be capable of a simple explanation. 


THE THURY SYSTEM OF CONTROL FOR MULTIPLE 
UNIT TRAINS. 


Multiple-unit electric trains are usually controlled from one point 
by installing electromagnetic contactors on each motor unit. This 
system is complicated. cumbrous and of considerable weight. A 


good} system of control 
ought to utilise the nor- 
mal controllers, and should 
work all the controller 
drums synchronously. It 
should be reasonably cheap 
end simple, and not in- 
volve eny serious increase 
in weight. The conduc- 
` tors between the units of 
the train should not carry 
heavy currents, nor the 
line pressure. These prin- 
ciples have been realised 
in the control system in- 
vented by M. Thury. This 
system allows trains to be 
made up in any order 
desired, and they may be 
controlled either from the 
platform of a motor coach 
or of a trailer. The num- 
berof conductors between 
coaches is only three; 


they carry small currents of about 1-6 amperes, and the pressure 
between conductors and between conductors and earth is only 
from 36 to 46 volts. The first application of this system was to the 
trains of the Compegnie du Chemin de Fer de Martigny au Chátelard, 
which is the Swiss section of an international line connecting 
Valais to Chamonix. First tried in 1908, its performance has been 
so good that the company have adopted it as standard practice. 
The Thury control system is 2n arrangement which causes the 
simultaneous action of ell the controllers on a train by means of small 
electric motors wound for a low. pressure. Regulators are employed 
which work the controllers proper, and the current from a battery 
of about 18 cells is emploved. These regulators are placed on the 
platforms of the coaches. The apparatus which works the controller 
is placed below it. A regulator is shown in Fig. 1. A dial is fixed 
on the cover, on which is shown the exact position of the controller 
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Fra. 1.—View oF THURY REGULATOR. 
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drum. The drum of the regulator being very light, and having only 
a weak current to transmit, can be turned without any appreciable 
force being exercised, and this leads to quick control. 

The regulator consists of an interrupter and a collector, connected 
on one side to three conductors and on the other to the battery. 
To work the regulator a handle is put into position. The handle 
can only be withdrawn when the dial indicates current is off. The 
movement of the handle moves three sliding contacts (G, Fig. 2) on 
the collector (C, Fig. 2), and makes the three conductors alive with 
three currents, whose sum is always equel to zero, as in three-phase 
circuits. In practice only one handle is carried on a train, thus 
avoiding any possibility of mistakes. Fig. 2 shows the control 
mechanism. The motor (M, Fig. 2) works through gearing a cogged 
wheel mounted on the top of the axis (A, Fig. 2) of the drum of the 
controller. It is supplied with the battery current, and is always 
turning whilst the train is moving. It takes about 100 watts. 
2-8 amperes at 36 volts. The gearing is placed between the motor 
and the electric magnet (E), and is driven by the motor by means of 
an ingenious system of pawls and ratchets. The motor turns the 
controller drum in either direction or allows it to remain at rest. 


Fic. 2.— THvRY REGULATOR SEEN FROM ABOVE. 


The synchronous electric system consists of the three conductors 
passing from end to end of the train, connected to each controller 
and to the regulator on the platform. On the controller the current 
is led to an electromagnet consisting of a light armature mounted 
like the rotor of an alternating-current motor between the two poles 
of a magnet. The currents passing through the windings of the 
rotor cause it to take up a definite position corresponding to the 
regulator handle. Every movement of the handle is followed by 
the rotors of the electromagnets synchronously. and, however, many 
controllers are connected. "Whenever the position of the rotor is 
altered in one direction or the other it raises à pawl and allows the 
motor to turn the drum of the controller a certain distance, until a 
cogged wheel is again engaged by a pawl. 

The battery may be used to work a magnetic brake in addition to 
controlling the train. It is charged from the line through a fixed 
resistance. 

Trains can be very quickly made up. Besides the ordinary 
coupling there is only a plug connection to make to join up the three 
cables between the coaches. The system appears to have been well 
thought out. 


ELECTRIC HARDENING FURNACES.* 
BY M. UNGER. 


Summary.—The electric furnace described in this article is furnished 
with a compensator, by means of which the current can be adjusted to 
give the correct temperature, while uniform temperature in all parts of 
the bath is maintained by the thorough circulation effected by the electro- 
magnetic forces produced by the heavy current. 


While the molecular changes that take place in the steel when 
heated are exceedingly complicated and not yet fully understood, 
the following principal requirements must be fulfilled in à furnace 
in order to give the best results : (1st) It must be possible to produce 
and maintain constant any temperature that may be required for any 
particular steel; (2nd) it must be possible to ascertain practically 
the exact temperature of the heated steel; (3rd) the heating must 
be uniform throughout, and overheating and burning of edges and 
sharp points of the tool should be made impossible; (4th) the heat- 
ing must not be too sudden, so as to avoid internal stresses which 
may cause warping and cracking of the steel; (5th) during heating 
the steel must be protected from oxidation as much as possible: (6th) 
the furnace must be efficient and easy to operate. The above 
requirements are not fulfilled by any of the standard furnaces in use. 

To the '' wet heat" furnaces belongs the internally heated salt 


* Abstract of a Paper in the '' General Electric Review "' (U,S.A.). 
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bath, which, as will be shown, fulfils to a marked degree all the 
requirements for successful hardening. In these new furnaces, 
which will be termed “ electric hardening furnaces,” metallic salta 
or mixtures thereof are heated by the direct application of electricity, 
the electric current being allowed to penetrate all parts of the bath. 
The crucible or container for the bath is made up of fire bricks, which 
are surrounded by heat-insulating material and supported in a sheet- 
iron case, as shown in Figs. 1 and 2. Two iron electrodes, located 
on opposite sides of the crucible, direct the current through the bath. 
A suitable regulator, usually of the switch type, is used with the 
furnace. By means of this regulator the available voltage is stepped 
down to that required by the furnace, and means are also afforded 
for regulating the power, and consequently the temperature of the 
bath. The kind of salt used in these furnaces depends upon the 
temperature desired. For hardening high-speed steel barium 
chloride should be used, while for carbon steel & mixture of barium 
chloride and potassium chloride is recommended. For still lower 
temperatures potassium chloride only, common salt, saltpetre, &c., 
may be used, this latter salt being suitable for as low a temperature 
as 350°C. These salts are non-conductors of current when cold and 
become conductors of the second class when molten. Means are 
therefore provided for obtaining a channel of molten conducting 
salt between the two electrodes. With a carbon rod pressed between 
one of the main electrodes and the auxiliary electrode, power‘is 
applied, and current flows through the carbon, generating heat 
therein and causing the surrounding salt to melt. The auxiliary 
electrode may then be moved slowly toward the main electrode]to 
which it is connected, leaving a channel of liquid salt between the 


Fig. 1.—SEcTIONAL ELEVATION OF FURNACE. 


two main electrodes. With the power left on, the bath will soon 
become liquid throughout and any desired temperature, including 
the very highest used in hardening, can be obtained with precision 
by adjusting the power through the regulator. The time required 
for melting all the salt varies from one to two hours, depending upon 
the size of the bath and the power applied. The temperaturg of the 
bath can be aecurately measured with a pyrometer, the “ fire end " 
of which is to be immersed in the bath. Several types of pyrometers 
are available, the most common of which consists of a sensitive 
milli-voltmeter connected to a thermo-electric couple, or the so- 
called “ fire end.” The scale of the indicating voltmeter is calibrated 
in degrees Centigrade or degrees Fahrenheit, so that direct tem- 
perature readings can be made. The thermo-couple is usually 
enclosed in a protecting steel tube, so that its life is quite long. 

The temperature of the bath is absolutely uniform throughout, 
due to the pronounced circulation. This circulation is caused mainly 
by the electromagnetic forces set up by the heavy current, and in this 
respect these furnaces have a great advantage over all other “ wet 
heat " furnaces. When a tool is placed in the bath it will be noted 
that the surrounding salt solidifies, say to a thickness of ais in., and 


this blanket of salt will melt slowly. This is of great advantage in 


reducing the shock from sudden heating, the solid salt being a poor 
conductor of heat. "When the tool has finally attained the tempera- 
ture of the bath and is removed it will be noted that it is covered 


with a thin film of the salt, which protecta against oxidation; but 


as soon as the steel strikes the cooling medium the salt chips of, 
leaving a clean surface. The salt has absolutely no chemical effect 
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upon carbon steel, and if certain precautions are taken there is no 
difficulty with high-speed steel. Blistering or pitting of the surface 
of the tools has never been observed. 

As long as the tool is covered by the blanket of solid salt no 
current will penetrate it on account of the non-conducting properties 
of the solid salt. When this blanket melts the current will go through 
the tool, but the heat developed thereby will be very small and 
uniform, except in the case of a tool having a sharp point in close 
proximity to one of the electrodes. In such a case the current- 
density at this point may be bigh, causing over heating. Such 
difficulties, however, do not take place in practice where the operator 
has been properly instructed. 

When a large tool or a large number of small tools are immersed 
in the bath its temperature naturally drops a certain amount, and if 
no adjustment is made on the regulator it will require some time 
before the desired temperature is again reached. However. by 
applying more power this time can be shortened to suit the require- 
ments. For example, if without changing the power the necessary 
time for heating the tools is 30 minutes, this can, by increasing the 
power, be shortened to five minutes, or even less, without any danger 
ofiuneven heating of the bath. This furnace can, therefore, be 
adapted to very fast production, and in this respect is comparable 
with the lead furnace. 

It may be added that the fumes given off by the salts are not con- 
sidered poisonous ; in fact, practically no fumes are given off except 
at starting, and these are carried off through a hood which is pro- 
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Fic. 2,.—SEcTIONAL PLAN OF FURNACE. 


vided. The operation of the furnace is exceedingly simple, no special 
knowledge of electricity being required. The voltage within the 
bath is so small that there is absolutely no danger of shocks. 

These furnaces operate only on alternating current, direct current 
being unsuitable on account of the electrolytic effect on the bath. 
The power is very steady and the power factor nearly unity, so that 
this load should prove to be very desirable for central stations. 

The upkeep of the furnaces is very low. The loss of salt is small, 
and is due mostly to its removal with the tools. The electrodes, 
which are inexpensive and easily replaced, will last about three 
months if the bath is operated at 800°C., and the crucible will last 
almost indefinitely. Even at temperatures as high as 1,300°C. the 
crucible will last six months or more, and it can then be replaced at 
a small expense. If cracks should develop in the crucible the salt 
will flow into them and harden, thus automatically preventing 
leakage. This is a great advantage over externally heated baths. 
So far as the efficiency is concerned, it may be stated that it is very 
high as compared to the standard type of furnace. In making such 
comparison, the mistake is often made of comparing the operating 
cost of furnaces having the same heating space. The only logical 
basis of comparison is, of course, the number of tools that can be 
hardened; and then the quality should not be overlooked. In 
order to make a true comparison a great many other factors must be 
considered, which, however, are outside the scope of this article. 
The electric hardening furnaces can be built in any size, but for 
ordinary requirements a bath with dimensions of 8 in. by 8 in. by 
8 in. has been found quite sufficient. 


ANNUAL REPORT OF THE ELECTRICAL INSPECTOR 
OF FACTORIES. 


The annual report of the chief inspector of factories has just 
been issued and contains among the sectional reports that of 
Mr. G. Scott Ram, H.M. Electrical Inspector of Factories. In 
what follows we give an abstract of this report. 


Table I.— Accidents at Electrical Generating Stations and Sub-Stationa in 


(The small figures relate to fatal accidents and are included in the 
principal figures. 


Public supply 

stations and Other 
elec. railways | stations. 
and tramways. 


Description. 


——— —— —— —Ó — 


Non-electrical :— 
At engines, pumps and generators ...... 282 
At boilers and steam plant................ 
At coal-handling plant ..................... 
Falls oeste tort ap Ep DR So Ea pads 
Struck by falling bodies ................... 
Miscellaneous ................ eee eee eene 


Electrical :— 
At switchboards when engaged in ordi- 
nary routine work ...................sssee 
Cleaning, repairing, &c., at “live” 
switchboards or other ''live " con- 
STOP MN 
Cleaning, repairing, or other handling of 
switchboards supposed to have been 
mado" dead © seuren en 
Adjusting brushes and cleaning commu- 
tators, and flashing at commutators. 
Miscellaneous ................ eere 


— —————M— 9 ——— 9 


The number of mechanical or non-electrical accidents is greater by 25 
per cent, than last year. These accidents are very similar ta those that 
occur in other engineering works, and call for no special comment here. 
The number of electrical accidents is identical with last vear and the 
number of fatalities (four) is the same. Ten of the accidents in the first 
class werc due to mistakes on the part of the switchman, producing heavy 
arcing at the switch, with consequent burns to the hand and arm, and in 
one case to the face. Injuries consequent on such mistakes would in 
many cases be less severe or entirely prevented if the switch handles 
were provided with suitable guard discs. 

The next class of accidents—cleaning, repairing, &c., at switchboards— 
is, as usual, the largest and one of the most instructive as showing the 
risks which are taken, often unnecessarily, by station engineers and atten- 
dants familiar with the dangers. The three fatal cases occurred on extra- 
high-tension three-phase switchboards. The first occurred to a con- 
tractor's engineer and was due to the accidental touching of a live ter- 
minal. The next case was one of cleaning dead parts of the gear whilst 
adjoining conductors were live. The third fatality occurred to a com- 
petent engineer when acting under the supervision of his superior officer. 

Of the non-fatal high-tension accidents, four occurred to men working 


close to apparatus which they knew to be live, apparently quite regardless 
of the risks which they were taking. Most of the accidents under this 
heading were through short-circuits when working on direct.current 
medium-pressure switchboards for traction or general three-wire supply. 
A number were caused by the use of ordinary metal tools, e.g., spanners, 
files, pliers, hack-saws, steel rules, when working at the backs of switch- 
boards. Under the next heading— working on switchboards supposed 


Table II,— Electrical Accidents in Factories other than Electrical Stations 


in 1912. 
The small figures relate to fatal accidents and are included in the 
principal figures. 


i f BWILCHOS PA E soccer uae qe Vr seessnk Ub dup oL ONES 23 
uud o : 
Shock or burns from fuses when replacing fuse-wires ...... 27 
Portable apparatus, connectors and flexible wires ............ 61 
Unprotected conductors, switches, terminals, fuses, &c. ... 27! 
Working on or near live conductors ET e a i HR 
Miscellaneous accidents in electrical manufacturing and 

repair works—mostly in testing operations .................. 32 
Adjusting brushes and cleaning commutators, and flashing 
at commutators |... eoe venera sd Uo voa Fano d losaavae es opi ekp 9 
MiscellànéoHB 42 decur in ee porte Zastava Pe eed aUe a eae rri T kd 31? 
Totals s dixe tento bisous 28315 


* One fatality due to fall following shock. 
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to have been dead—six were on high-tension switchboards. One of 
these would have been avoided if the two switches on the incoming mains 
had been locked off and the key held by the man working on the high- 
tension conductors. 

These accidents are slightly less in number than last year—283 as 
against 200—but the fatal cases are 15 as against only seven. Of the 
accidents in the use of portable apparatus, 31, or half the total, were due 
to damaged flexible conductors, the wires short-circuiting and burning 
the men holding them. In one case the man, in order to have his hands 
free whilst working, had coiled the flexible wire round his neck. Most of 
there accidents would be prevented by systematic examination and 
proper maintenance of the wires, especially in places such as engineering 
shops and shipyards, where the wires are subjected to very rough usage, 
although often the protecting covering of the wires is of poor quality to 
start with. One accident was due to the non-earthing of the metallic 
armouring of the flexible conductors. Apart from the trouble in having 
to earth metallic armouring, this form of protection is often less satis- 
factory and durable than other non-metallic coverings. Nineteen 
accidents were due to the use of improperly constructed connectors, and 
would have been avoided by the ure of connector plugs with hand shield, 
as described in my former reports. Some were due to the use of *' adap- 
ters ” for connecting to lamp-holdem in the place of proper wall con- 
nectors. Two further accidents were caused by persons attempting to 
connect the wires of portable lamps to the circuit without any connecter 


atall.  Kightaccidents were due to the use of improperly constructed hand 
lamps. Two were due to the absence of a proper cord grip in the handle. 


In the next class—accidents due to unprotected conductors—in 12 
cases the chief injuries were shock, and in 15 burns, The fatal case 
occurred to a lad in touching the conductors (460 volts d.c.) of a motor 
controller, the cover of which had been removed. 

Of the accidents to skilled persons, described as “ electricians ". or 
'" wiremen," due to working on live conductors, 12 were due to short- 
circuits by the use of metal tools (e.g. spanners, pliers, screwdrivers); 
one was due to measuring across ‘ive terminals wirh a steel rule. Most 
of these accidents eculd undoubtedly have been avoided as the work need 
not have been done whilst the conductors were live, Of the similar 
accidents to unskilled persons (e.g. fitters, labourers) no les than five 
vere fatal. Two fatalicies occurred to two men engaged in painting steel 
- tandards carrying overhead power wires (6.000 volts), one man going to 
ike assistance of the other, Their instructions were that the work of 
painting the standards was to be donc on Sundays when the wires would be 
dead. and they had been warned and threatened with instant dismissal if 
they went up the peleswithout having previously ascert ained that the wires 
were dead, With regard to the other accidents under this heading, 
some were due to the men having been put to work under dangerous 
conditions without supervision, and others to the men undertaking the 
work Gn their own initiative. Several were due to work being carried 
cut close to live trolley wires of cranes, 

Under the heading " Miscellaneous there are nine fatalities. The 
first was a very unusual type of accident, as the victim appears to have 
received a shock from foot to foot whilst walking over electrically charged 
ground. An electric lamp standard, consisting of a 2 in, iron pipe about 
12 ft. in length, was planted in the ground out of doors, and was provided 
at the top with a metal bracket for electric lamp. I he system was 440 
volts; three-phase, the lighting being by two lamps in series across one 
hase. Owing to leakage in the lamp-holder, the whole standard became 
electrically charged. ‘The current was conveyed to the standard by over- 
head wires. The standard was erected over the foundations of an old 
chimney which had been demolished ; 20 in. away there was a water 
main in the ground 8 in. below the surface, and about 5 ft. àway was an 
iron plate (about 4ft. by 2 ft.) about 4in. under the surface. The 
leakage was subsequently definitely traced to the lamp-holder. ‘The 
standard thus electrically charged appears to have charged up a well. 
defined patch of surrounding surface earth, while adjacent to this was 
an equally well.defined surface at the usual earth potential (no doubt 
owing to the proximity of the water pipe), so that within a space of 
2 ft. 6 in. it was possible to bridge practically the full potential. 

Afver an interval of several years in which no serious fires have oc- 
curred in publie supply generating stations, there are three recorded 
during the year under review. One occurred in a high-tension station 
where a new high-tension switchboard had just been completed. ‘The 
fire originated under the floor of the working platform, and was appa- 
rently caused by the breakdown of the insulation in a joint box in which 
a ccncentric cable from a turbo-alternator was split up into two single 
cables passing cn to the switchboard. The are was apparently main- 
tained for some minutes before the plant could be shut down. Owing 
to its position and resulting fire, 1t was impossible to get to the control 
board immediately, and the fire quickly assumed such proportions that 
the fire brigade had to be called in. Considerable damage was done to 
the control board of the new switchboard, the fire following the run of the 
cables. The supply of electrical energy was completely stopped for one 
night, but the duration of the stoppage would have been much shorier 
had not water got on to one section of the high-tension switehgear—-a 
part of the old board which had not been replaced —necessitating a com- 
plete drving-out before re-starting. Although the switc hboard vas 
chiefiy affected the fire was not caused by any default in the design. 
Incidentally the tire showed the value of teak is a material for switch 
room feos. The floor, which was of this material, although burned 
awav where the arcing occurred, was at a short distance away practically 
undamaged and did not lead to any extension of the fire, As the joint 
box at which it was supposed the breakdown originated had been tested 


the breakdown is unexplained, 


The second fire occurred in a direct-current station giving a three.wire: 
supply and a supply for traction. The fire originated below the switch. 
board gallery where the cables emerge from the cable trench and rise up: 
the wall to the switchboard, and where also shunt regulators were placed. 
It does not appear to be known precisely where the fire originated, but 
it quickly spread amongst the cables and, following them up through the: 
space between the switch gallery floor and the wall, practically destroved 
the main three-wire switchboard on the gallery. In this case the ar. 
rangement of the cables and wires below the switchboard platform was 
very crowded owing to the growth of the station since the supply was 
first commenced, some 12 years earlier, and gave little chance for saving 
the situation in the event of a fire once starting. This fire also resulted 
in a tota] cessation of the electricity supply and involved the hasty 
erection of à temporary switchboard pending reconstruction. 

The third fire appears to have been primarily due to a man working: 
at the back of a traction switchboard making & short-circuit to the- 
earthed metal framework. The switchboard was in a room adjoining 
the engine room and on a higher level, and on the opposite side of the 
room was the three-wire general supply switchboard. The man was 
severely burned by the resulting are and the coverings of adjacent cables 
caught fire. This fire was, however, put out by the staff, bv means of 
chemical extinguishers. A few minutes afterwards an alarm was given 
that smoke was coming up from the basement—two floors below— where 
the cables from the generating plant and the feeders passed through to 
the switehboards and to the street. [t was found impossible to enter 
the basement on account of the smoke, and very quickly a fierce fire was 
raging. The fire followed the cables leading up to the switchroom, 
passing through the space between the floors and the walls left open for 
their accommodation, and completely destroved both the traction and 
the general supply switchboards, The latter board was quite new, 
having only just been completed and put to work at a cost of several 
thousand pounds, ‘There was nothing whatever of an inflammable 
nature about this switchboard, the fire feeding entirely on the insulating 
coverings of the cables, A battery was connected to the traction board, 
and no doubt contributed to the spread of the fire, as it was subsequently 
found to be completely discharged. ‘The rate of discharge of the baviery 
appears, however, not to have greatly exceeded the normal maximum 
rate of discharge, as the main circuit- breaker, which was on another 
switchboard and was found to be in order, had not come out. How the 
fire amongst the cables in the bascment started is not apparent, but it 
may have been due to breakdown of insulation owing to momentary rise 
of pressure following on the original short-circuit at the traction switch- 
board. The complete breakdown of the electricity supply in this case 


involved more serious consequences than in the others owing to à number: 


of works being dependent upon it for power purposes, Temporary 
switehboards had again to be hastily constructed, i 

These fires, especially as coming after several years of apparent im- 
munity from such disasters, aflord object lessens of great importance to 
those in charge of or who are respon: ible for the equipment of electrical 
stations. fn all three ca-cs, it was the covering of the cables that burned 
and spread the fire, and although some of the cables were in so-catied 
" fireproof? com posicion tubes, these appear to have been of little if anv use 
in checking the spread of the tire. That where the cables are in a covered 
trench or under a ceiling or roof they are most readily attacked has been 
furcher clearly demonstrated in the case of a fourth station fire which ha: 
occurred since the period covered by this report. In this last case the 
cables were in a subwav some 6 ft. or 7 ft. in height and were laid on 


; tnsulators on racks on cach side of the gangway. All the cables wi.hin 


t any work upon the 
| | is much room for i 
a few days previously to three times the working pressure, the cause of | arrangement of the 


about 2 ft. of the roof of the subway had their insulation comp'e:ely 
burned off, but those nearer the ground were practically undamaged. In 
many of the older stations the cables and wires behind the switchboads 
and in cable trenches and subways are hopelessly mixed up so that should 
a fire Le started at any point it would be impossible to prevent it from 
rapidly spreading and involving the whole. It is à common pracice in 
electrical stations for the cables to be taken from trenches or subwavs up 
the wall of the building to the switchboard gallerv, the floor of the gallery 
being cut away, leaving & permanent opening some 12 in. wide all along 
for the cables to pass through. Two of these fires show the danger of 
this opening in the floor by allowing the fire to pass upwards and involv- 
ing the switchboards in the gallery or room above. So long as cables 
with inflammable insulation are used in electrical stations it is obvious 
thet some safer system of isolating and protecting them is necessary if 
the possibility of such disasters is to be prevented. There are no doubt 
difficultics in many stations on account of the large number of cables 
which have to be accommodated, but. it might be practicable in many 
cases to separate the cables in channels of brick or stoneware in such a wav 
as would prevent the spreading of a fire from cable to cable. The small 
wires for instruments, regulating resistances, &c., arc often & source of 
dan ger, being poorly insulated and looped about anyhow at the backs of 
the switch boards. It is generally recognised that inflammable wood ork, 
particularly soft wood, should not enter into the construction of switch- 
boards, vet i recently found a new high-tension three-phase switchboard 
ina public supply generating station practically enclosed in woodwork ; 
the bus bars were just below a matchboard ceiling, and the whole passaze- 
way ai the back of the open-fronted cells was enclosed by deal boarding. 

Whilst there has been a very vreat advance n the design ut haahe 
tension switch boards during the last few vears, the same attention m 
not been given to the design of direct-current medium- pressure boats: 
l hese switchlx "a rds are commonly arran ced SO tha it is im possible to do 
m without danver of making a shori-circuii. There 
mprovement in this respect, not only in the relative 
conductors at ditferent potentials, but as regards che 
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or marble panels. Many of the short-circuits due to men working on the 
live conductors have been between one conductor and the earthed frame- 
work. There is nothing impracticable in protecting the framework bv 
slate or other suitable materia] and protecting bolt heads on the front of 
the pancls in such a way as to overcome this danger, or in putting more 
divisions between adjacent conductors of opposite polaritv, and the extra 
cost involved would be well repaid by the increased security against 
accident and breakdown. Some extra space would no doubt be required, 
but this again would be an advantage, as & common fault with these 
switchboards is that the apparatus and conductors are much too cram ped 
together. Watt-hour meters in which the main current of the circuit 
passes through the instrument are not infrequently found on switch- 
boards. These instruments require periodical calibration or com parison 
with a standard instrument, often involving risky work at the back of the 
board in making the temporary connections for the standard and in re- 
instating, no provision having been made for the ready connection of the 
standard instrument. Some of the accidents from short-circuits alread v 
referred to were due to this operation. Instruments having a current 
coil as a shunt to a resistance in the main circuit are to be preferred as 
tending to obviate the necessity for breaking and making main con- 
nections for purposes of calibration, with an additional advantage that 
the meters can be placed away from the switchboard where they are less 
liable to the influence of stray fields. In comparatively few stations are 
there provided anv insulated spanners or special tools for use on live 
switchboards. Where any work has to be done, ordinary engine room 
tools are used with attendant risk of making short-circuits. 

Although my report, as usual, deals mainly with unsatisfactory con- 
ditions and dangerous apparatus which I have come across during my 
visits, I have also seen much that is excellent and which is very useful to 
point to as a standard in the less satisfactory places. In many cases the 
Regulations are well observed and precautions bevond those actuallv 
required have been adopted. In other instances, however, the Regu- 
lations have not been attended to, and engineers and others who should 
be familiar with the requirements have confessed to being totallv unac- 
quainted with them, and others again seem to think that there is no need 
for them to take any steps to effect compliance until the matters have 
been pointed out to them bv an inspector. Some also seem to take much 
trouble to work as near the border line as possible. Thus, new switch- 
boards are erected with the bare minimum of space at the back, although 
there may have been several feet to spare at the front—a practice liable 
to lead to difficulties later on if any alterations or additions needing more 
space are required at the back. Others again fail to see that the Regu- 
lations are intended to provide for safety and are not merely arbitrary 
rules without a purpose. In some cases low-pressure switchboards are 
placed in inaccessible or dangerous positions, but are exempt from reg. 
25, which does not apply to low-pressure systems. In one case, by a 
well-known firm, a number of 220-volt two-phase switch panels were 
placed in the pump room of a supply station over iron plating and without 
any protection. In other cases covers were provided, but constituted a 
trap. The switch and fuses were under the same metal cover. If a fuse 
should blow and require renewing, the metal cover would have had to be 
unscrewed and removed. "The permanently live contacts of the switch 
were within J in. of the metal cover so that there would be great danger 
to the attendant of shock to earth should he allow the cover to touch the 
live conductors whilst removing it. Fortunately such cases can be dealt 
with under reg. 1, which provides for safety in general terms. Trans- 
forming sub.stations are nearlv always now constructed so as to be in 
accordance with the requirements. 

I found during the vear numerous examples of switches and switch- 
fuses, both in electrical stations and other works, not in accordance with 
the requirements of reg. 3(c), that is, that they were not so arranged that 
“the hand cannot inadvertently touch live metal" As I mentioned last 
year, several firms have taken up the manufacture of switchgear and 
other apparatus specially designed to meet the requirements and others 
are now doing so. Unfortunately there are firms who continue to adver- 
tise and sell apparatus that does not comply with the requirements, 
taking the view that it is none of their business where the apparatus is 
ultimatelv used, whether on factory premises or elsewhere. 

Hand lamps which do not comply with the requirements are still to be 
found in use, and the readily contrived substitute for a properly con- 
structed portable lamp, consisting of a lamp in an ordinary metal lamp- 
holder on flexible wires, is often used. There would be no objection to 
its use if the holder were earthed, which, however, is never the case, and 
itis, therefore, dangerous when used in places where the person handling 
It is not insulated from earth. Several of the fatal hand-lamp accidents 
during the last few years have been caused through the use of this make- 
shift arrangement. Several new and good patterns of safety type hand 
lamps have been introduced during the year. The construction of some 
of the safety type hand lam ps now on the market is faulty as they are not 
made to stand rough usage or use in hot places, such as engine rooms 
and boiler houses. Some of these hand lamps have metal guards so 
heavy and so insecurely attached to the body that if they are dropped on 
the floor the guards will break away. The use of soft wood in the con- 
struction is also unsatisfactory, as it is liable to shrink and split from the 
heat of the lamp, and is particularly unfitted for use in hot places. Some 
of the best types have no wood in their construction, an insulating fire- 
resisting composition being used in place of it. 

I also investigated a fatality in an underground switch chamber not 
under the Acts, A man employed in cleaning was killed by contact with 
a live conductor. He had neglected to wear the rubber boots provided, 
and it was subsequently found that he had painted the soles of his feet 
with an insulating varnish, presumably thinking thereby to render him- 
self immune from shock. 
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Table III.— Electrical Fatalities reported under the Factory Acts in 1912. 


die dai 
! Svstem. 
Voltage of A — alternating. 


m Voltage 
No.| Month. District. of probable | 5 _ two-phase 
system, | voltage of | 3_ Hires phase: 
shock, D= direct. 


l | January ...| Dundee ..... iss 630 | 630 Al 
2 | January ...| Glasgow ......... 400 : 230 A 3 
3 | February... Stockton ......... 440 250 A 3 
4 | February...! Dublin | .......... 5,000 3,000 A3 
5 | February..., Leeds ............ 400 230 A3 
6 | March ..... North London... 10,500 ! 6,000 A3 
7* June ....... ! Newcastle ....... 440 440 A 3 
8- July ossis Edinburgh ....... , 2.000! 1,150 A 3 
D. duly secos Manchester ...... 400 230 A3 
10 | August ....| Glasgow ......... 440 : 250 A3 
11 September | Sheffield .......... 200 200 Al 
12 September | Liverpool......... 220 220 D 
13 | October ....: Glasgow. ........- (0 440 440 A2 
14 , October .... Sheftield .......... i 500 ` 240) A3 
15 | October ....| Derby ............ ! 6,600 | 3,800 ^3 
16 : October ....| Derby ............. 6,000 3,800 A 3 
17 November | Manchester... 6,000 3,800 A3 
18 November | Wolverhampton 460 460 D 
19 ` December 7 Newcastle ....... 440 200 A 3 


Of the above 18 fatalities directly due to electric shock, five were on 
high-pressure or extra-high-pressure alternating-current systems. Ten 
were on medium-pressure alternating systems ; six of these were shock 
to earth on three-phase svstems of which the pressure between phases 
was 440 volts or less, and, as the neutral point was earthed in probably 
each case, the pressure received would not exceed 250 volts in any in- 
stance. One was from a 200-volt single-phase system. Of the two on 
direct-current systems, one was on a 460-volt three-wire system, but not 
having the middle wire earthed, and the other on a 220-volt two-wire 
system. 

In only nine-cases is it clear that any attempt was made to resuscitate 
the victim by means of artificial respiration. In several it was certainly 
not attempted. In the cases in which it was tried, the duration of the 
effort varied considerably. Mr. Ram emphasises the importance of 
resorting to artificial respiration immediately and not desisting even 
should & doctor pronounce the victim to be dead. Dr. R. Morton, in 
a recent letter to the “ Lancet," points out that death from electric shock 
is at first only apparent death, and that artificial respiration should be 
persevered in for at least two hours. Cases of shock are so infrequent 
that the average doctor cannot be expected to be familiar with the 
matter. Ina number of fatal cases investigated by Mr. Ram the persons 
present have started artificia] respiration and a doctor has been sent for 
and on arrival has pronounced the patient dead and has gone away all 
within halfan hour of the accident. A case of this kind was cited by a 
witness at the public inquiry into the Regulations a few years ago where, 
on the doctor having pronounced the victim dead, the men returned to 
the patient and continued the artificial respiration and succeeded in 
bringing him round. Thus in all central stations there should be persons 
who have been drilled in the methods of artificial respiration. 

In conclusion Mr. Ram refers to the growth of electricity supply. That 
the increase in the use of electrical energv for motive power purposes is 
well maintained is again shown by the tables published annually by THE 
ErEcTRICIAN. The increase in the horse-power of motors connected to 
the mains of electricity supply undertakings during the vear is 123,000, 
which is again a record. Comparing the figures for those undertakings 
giving a return for both years, the increase is at the rate of 17 per cent. 
The actual total of horse-power connected, taken from the same source, 
is 900,000. This figure includes 38,000 n.r. of two London undertakings 
for which the figures were not previously published. The tables deal 
with 510 undertakings, of which 44, including several large concerns, 
give no return. In a number of districts the supply is practically con- 
fined to lighting purposes, as in no less than 144 cases the horse- power of 
motors connected is less than 100. 


THE LAYING OF ALTERNATE CURRENT MAINS IN 
IRON PIPES.! 


BY L. BLOCH. 


The German regulations provide that cables carrying single-phase 
or polyphase current, which are either iron armoured or laid in iron 
pipes, must be so arranged that all the cables constituting one circuit 
are contained within the one iron covering, unless some other 
suitable means are provided for preventing any dangerous heating 
of the iron. . . . This regulation has in the past often been forgotten 
or neglected, and some excuse may be found in the fact that hitherto 
nothing in the shape of any published figures has been accessible 
as showing the evil effects that may result. Lately, however, in 


* Fall following shock. 
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circuit or ] =single-phase 


pc Er" 


THE ELECTRICIAN, JULY 4, 1913. - 


Dimensions. 


— — 


External | Thick- | 


Table I.— Showing Losses in a Single Conductor of 70 sq. mm., carrying 200 amperes Single- phase Current. 
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Watts lost per 
10 metres. 


Rise of temperature 


10 metres. of the cable. 


Per At [00 amps.| At 200 amps. 


| diameter | nessof Ohmic. pond Total Ag Totals ert deg. deg. 
in mm. wall. | | : : Centigrade. , Centigrade. 
With direct current, bare... s oe d 032 0-52 1-0 104 1-0 5 20 
With alternate current— | 
Paper tube with brass mantle ...... 28-5 0-2 0-56 0-32 | 0-65 1-25 112 1-08 7 28 
Armoured paper cable ............... EE | 035 O85 — 195 . 24 4-0 180 | 154 10 36 
Buried in steel pipe ..............esssse ! 28:3 1:7 3°75 +7 | 60 11:5 100 1:2 29 51 
Buried in steel pipe .............. sss. 37-0 (| 20 49 3:85 6-25 12-0 980 9-4 23 69 
Buried in steel pipe ......:............. 47-0 | 25 | 52 2:1 5:6 10-7 1,040 | 10-0 22 | 83 
Buried in slit steel pipe ............... 28-3 | 1:7 | 0:89 1-88 ^ 2-08 4-0 178 r7 " ! al 
Table II.—Showing the Results obtained with One Conductor of 6 sq. mm. carrying Single- phase Current. 
| | Losses due to 31 amperes. | Rise in 
| Dimensions. pa E eco dee : s : — . temperature 
Voltage drop per | Watts lost per of the 
| | 10 metres. 10 metres. conductor 
——— . l EOE ea ee ——————|i ——À —À—ÀÀÓ i —À——À—À — 
| External | Thick- | | | 
s a: induc- Per | Per At 31 amps. 
diameter ness of ! Ohmic. | “|. Total ' Watts anti 
| inaum: val || tive. cent. | | cenf. deg. Centigrade. 
With direct current, bare ................ esses | ju S 0] 0-94 Doe 0-94 1-0 29-1 | 1-0 8 
With altcrmnate-current armoured cable ...... 18-7 02 ' 102 , 0-48 1-13 1-2 31-7 | 1-09 15 
Buried in steel tube................. eee : 18-6 r5 | 23 0-94 2-48 2-65 | L5 | 245 19 
Buried in steel tube with bridge connections...) 18:6 1-5 2-01 0-4 2-05 223 5: 020 i 215 | 17 


Berlin, a serious case arose in which the matter had to be investi- 
gated. A large number of heavy conductors, carrying polyphase 
current, were found to have been laid singly in iron pipes. The 
alteration of these cables would undoubtedly have been a costly 
affair, and it was thought well to inquire as to the probable losses 
that were arising and as to other matters incidental to the problem. 
It was also thought proper to inquire into the effects of laving such 
cables singly in paper tubes surrounded with a brass covering. 

The physical aspect of the question is, of course, well known. Tf 
the cables are laid singly in iron or steel pipes. the magnetic field 
surrounding them is much strengthened. Eddy currents are, 
therefore, indu ed in the iron; these lead to a rise in temperature 
both in the iron and also in the cable itself, besides causing other 
losses. If, on the other hand, all the cables constituting the total 
circuit are laid in the same iron pipe (t.e., both conductors in a 

Volts 


2°U 


Voltage drop. 


Current in Amps. 
Fia. 1.—SHOWING THE VOLTAGE DROP WITH 70 SQ. MM. CABLE. 


single-phase system, and all three conductors in a tri-phase system), 
no external magnetic field exists, the effects of the various conductors 
counterbalancing one another. In so far as questions of safety go, 
the matter of heating is the only thing to take into account; the 
electrical losses do not matter. But still these losses may be a 
serious matter to the consumer, and undoubtedly affect the working 
of lighting and motor circuits. In the special case under considera- 
tion certain experiments were undertaken, and first of all a length 
of 3 metres of cable with a cross-section of 70 sq. mm. was laid suc- 
cessively in different kinds of pipe, and currents of different strengths 
were passed through it with a periodicity of 50. The various losses 
that arose were determined by means of voltmeter and wattmeter. 
Tab'e I. shows the results with the normal current of 200 amperes. 
The results here given have been slightly altered so as to refer to a 
length of 10 metres. The top line gives, for purpose of comparison, 
the figures obtained with direct current, no containing pipe being 
used. The drop in voltage and the loss in watts are taken as unity 
in order further to facilitate the comparison. The heating of the 


cable was experimentallv determined for 100 amperes, and the 
figures given for 200 amperes are the results of calculation based on 
this result. The heating was determined by the resistance method, 
thermometers fixed on the outside of the piping giving a slightly 
lower figure. The voltage drops due to ohmic resistance, as given 
in the table, are obtained by dividing the loss in watts by the current 
in amperes. The inductive drop is given by the method of differences. 
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Fic. 2.—SHOWING THE Loss IN Watts WITH 70 SQ. MM. CABLE. 


The second line in Table I. gives the results when the cable is laid 
in a paper tube surrounded by a brass covering. The voltage drop 
is here 25 per cent. more than with a bare cable and direct current. 
This comes principally from the fact that the two conductors carrying 
the current are separated from one another by a distance of about 
5cm. If they are brought closer together this drop can be much 
diminished. The loss in watts is 8 per cent. higher, and the heating 
at 200 amperes is increased by 8deg. But this increase in tem- 
perature depends on the fact that the cable is enclosed, and not bare. 
There is some slight loss due to eddy currents in the brass envelope, 
but this is not important ; and the laying of single cables on such à 
system leads, therefore, to no serious losses. 

The next line has reference to lead-covered armoured cables. Here 
the voltage drop is four times that with direct current, a loss which 
is largely traceable to inductive causes. And the loss in watts 18 
more than 50 per cent. greater, with a corresponding increase in the 
temperature. If laid in a steel pipe the differences are even more 
pronounced. For experimental purposes three different sizes of 
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height of the reflecting surface would be from 40 to 60 miles, which 
are very probable values for the point at which conductivity would 
begin. This phenomenon has been observed so constantly in tho 
work with the are that there can be absolutely no doubt of its 
existence. The fact that it has not been observed in the case of 
spark waves is due partly to the fact that spark apparatus is gener- 
ally not changed in wave length by such small percentage steps, 
and partly to the shortness of the wave trains which would not per- 
mit the direct and deflected trains to overlap for any considerable 
difference of path. 

These facts indicate that the greater strength of night sigmals is 
probably due not to a decrease in absorption, but rather to addi- 
tional energy which reaches the receiving station by reflection. 
This explanation would involve the idea that at night the upper 
atmosphere becomes stratified in such a way that at some given 
height differing at different times. there ñs a sufficiently sudden 
change in conductivity to permit reflection. It is conceivable that 
this stratification is broken up in the daytime cither by vertical 
convection currents, or by the more or less irregular ionisation 
produced by the ultra violet ravs or cathode particles from the sun. 

It is certain that the diflerence between night and day signals 
is much less at long waves than at short, but the observations on 
the Clifden signals (A about 7.000 metres) at Brant. Rock (2.460 
miles) and at Arlington (2,840 miles) do not agree with the observa- 
tions of Marconi at Glace c that the dav signals are equal to or 
better than those at night. At Brant Rock doring the autumn and 
winter the received current from Clifden through 25 ohms resistance 
was in general about 35» 10-5 amperes in the daytime, rising at 
times to 55x 10-5 amperes., while at night the current frequently 
emounted to more than 100 x 10 6 amperes. Insummer the signals 
were always faint and much of the time inaudible in the davtime, 
varving probably between 7x 10-9 and 12x]10-9amperes. Night 
signals were much louder, no exact measurements being made on 
them. The observations on Clifden at Arlington agree quali- 
tat.vely with the Brant Rock results. 


steel pipe were taken. In all cases the voltage drop was more than 
10 times that with direct current. The energy losses are from seven 
to 10 times greater, and the temperature rises are correspondingly 
at. All this shows clearly that at these current-densities this 
method of laying cables leads to hopelessly impossible results. One 
suggested remedy was to make a continuous slit along the steel pipes, 
a method which is not particularly easy to carry out ; but this only 
appears to reduce things to the same state as when armoured cables 
are used. If these results are plotted out in the form of curves we 
get a more general idea of the effects produced. ‘Thus, in Fig. 1l. the 
voltage drop is plotted against the amperes, and the curves seem to 
have the shapes of magnetisation curves. With armoured cables 
the knee of the curve and the saturation point are reached at low 
current-densities ; with the thickest steel tube they have not been 
reached at 200 amperes. Fig. 2 shows the watt losses plotted against 
against the square of the current. where similar effects, due to the 
saturation of the iron, will be noticed. 

A further question now arises, and that is as to the effect produced 
with smaller currents. A similar set of experiments was, therefore, 
undertaken with a conductor of 6 sq. mm.. with a normal current of 
31 amperes. "The results are given in Table II. With armoured 
cables. the increased losses are not very great, amounting to 20 per 
cent. in the voltage drop and 9 per cent. in the watt losses; the 
increased temperature rise is mainly due to the fact that the cable 
is enclosed and not bare. 

. If the cables are laid in steel pipe the voltage drop and the energy 
losses are about 2} times that with direct current, but the tem- 
perature rise is not serious. By way of comparison, a method was 
tried by which a kind of bonding was used, the pipes being connected 
together by tightly-fitting bridges. This is a partial success, but 
cannot be considered to be so satisfactory as to lead one to expect 
any benefit from it under actual working ‘conditions. 

The general results may be stated as follows: When single-phase 
cables are laid singly in iron pipes serious troubles are likely to arise 
if the currents exceed 50 amperes, and even at lower limits. The 
most notable effect is seen in a rise in temperature, added to which 
the voltage drops and the loss in watts may have a serious effect on 
the satisfactory working of the installation. 
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DIFFERENCE IN STRENGTH OF DAY AND NIGHT 
SIGNALS IN RADIOTELEGRAPHY.* 


BY L. W. AUSTIN. 


The first explanation. given of the difference in strength of day and 
night signals after the discovery of the phenomenon by Marconi, was 
that sunlight, by ionising the air around the sending antenna, pro- 
duced energy losses w eli resulted in a deerease in the strength of the 
received signals. This idea has long been abandoned as affording a 
full explanation of the phenomenon. Recent observations bet ween 
the Arlington station and the station at the Bureau of Standards, 
8 km. apart, show that if the effect exists at all it is a matter of not 
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upper conducting layers of the at niosphere after the ionisation due 
to the sunlight and possible cathode rays from the sun had ceased. 
The data accumulated by the U.S. Navy Department during the 
last three vears appear to make this explanation improbable for the 
two following reasons: (1) It is known that in certain regions and at 
certain wave lengths the ground absorption is more than 20 times as 
great as would be the case if the signals were sent over salt water. 
The sun's rays can hardly be thought to affect the losses in the earth 
to any extent, vet on some nights these waves travel across the same 
region, reaching the receiving station with as great strength as would 
have been the case if there had been no absorption atall.f (2) Obser- 
vations on undamped oscillations from the are have shown that 
at night these is a selective strengthening and weakening of the 
signals with changing wave-length. For example, during the recent 
tests of the arc at Arlington, it was found that when the night signals 
at the receiving station were faint at the regular wave length of 
4.100 metres, changing to 3,950 metres would almost invariably 
bring them in with greatly increased strength and vice versa. This 
suggests the light and dark interference bands of optics and, as 
Dr. De Forest has suggested.f the phenomenon may be explained 
by the interference of a set of waves travelling along the earth's 
surface with another set which has been reflected from the conduct- 
ing layers of the upper atmosphere. Calculations show that the 
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t In many well-authenticated cases signals have been received with + The difference in summer and winter day signals at great distances 
more than twice the strength which the simple Duddell and Taylor law perhaps indicates that reflection plays some part even in the day time. 
t It is conceivable that the directive receiving antenna at Glace Bay 


would have indicated, 
“ Proc,” Inst. Radio Engineers, 1 : 37, 1913. may have an influence on the phenomenon. 
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ELECTRICAL SAFETY IN FACTORIES. 


‘On another page our readers will find an abstract of the 


Annual Report of Mr. G. Scorr Raw, H.M. Electrical 


Inspector of Factories. This report is always interesting, 
and is worthy of careful consideration, for accidents should 
be reduced by proper design of apparatus until they become 
due solely to carelessness or wilful negligence. Although 
during the past year there has been a large increase in the 
applications of electrical energy to industrial works of one 
kind or another, it is gratifying to note that the number of 
accidents is somewhat less. 

Accidents may be conveniently divided into two categories, 
namely, those at electrical generating stations and sub- 
stations, and those in factories other than electrical stations. 
The former are concerned with persons who have technical 
knowledge which should render them immune, whereas the 
second class of accidents refer to persons who may be 
entirely lacking in technical knowledge, and therefore be 
quite unaware that any danger exists. In the latter case 
the officials carry considerable responsibility if reasonable 
safeguards are neglected. It is noticeable that many of the 
accidents that occur in these cases are due to worn cable, of 
want of earthing under circumstances in which earthing is 
essential. With regard to cables it appears to us that a good 
deal of responsibility attaches to engineers who permit 
flexible conductors to be used irrespective of the surround- 
ings and the condition of the flexible. Such conductors are 
necessarily far from robust, and under some conditions they 
are subjected to a good deal of wear which soon reduces the 
value of insulation. This is the case, for example, in motor 
garages, engineering shops, shipyards and similar places. 
It ought to be a rule, we think, that such flexible conductors 
should be examined from time to time, as it is impossible to 
avoid wet floors at times in establishments of this kind. Of 
course, under special circumstances, metallic armouring 
may be used and must be carefully earthed, but there are 
many cases in which this form of covering is not necessary. 
In all other cases it is certainly desirable, where effective 
earthing cannot be adopted, that the flexible conductor 
should be inspected at intervals and renewed when it shows 
signs of wear. It must be remembered that the persons 
who are subject to risk in such cases are often without any 
knowledge of electricity, and even where there is some 
knowledge it is of the crudest kind. As an example, 
mention may be made of the individual who painted the 
soles of his feet with insulating varnish so that he need not 
trouble to wear rubber boots. The idea was ingenious and 
displayed a little knowledge, but it cost the unfortunate man 
his life. 

Another point which is emphasised in Mr. RAw's report 
is the occurrence of three fires at switchboards in generating 
stations during the year, although there has been an interval 
of several years in which no serious fires of this kind have 
occurred. At the present day, switchboard construction, 
generally speaking, is characterised by the use of materials 
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which are non-combustible, so as to render the board as safe 
Consequently there is very little to burn in 
the board itself, but it is noticeable that all the three fires 


recorded originated among some of the cables, and then 
There seems to be a lack of 


as possible. 


spread to the board itself. 
wisdom in rendering the board uninflammable and then 
providing cables thereto which are covered with inflammable 


material. We need scarcely remark that if india-rubber, 


bitumen and similar materials, though not in themselves 


highly inflammable, are raised to a high temperature, 
inflammable gases are given off very readily. To put such 
cables into fireproof tubes is not necessarily a safe method of 
construction, for if gases are formed thev will come out of 
the tubes, and the fire will proceed almost as readily as if 
the cables were not protected. There seems no adequate 
reason why the cables passing to a switchboard should not 
be made with fireproof covering so as to avoid any such risk. 
There would, of course, be the inconvenience of jointing, but 
this would be a small matter in comparison with the 
advantage of being certain that the switchboard 1s safe. 
When it is considered that the continuity of supply depends 
essentially upon the proper working of the switchboard it 
seems to us that no precaution to prevent fires of this kind 


should be omitted. 


REVIEWS. 


(Copies of the undermentioned works can be had from Tue Er gcrRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 


Die Wechselstromtechnik. By E. ARNOLD. Vol. IV. 2nd edition. 
Die Synchronen Wechselstrommaschinen. By E. AnNorpand 
J. L. LA CovR. (Berlin, 1913: Julius Springer.) Pp. xviii. 4- 896. 


M. 23. 
This treatise on synchronous machines and rotary conver- 


ters is the second edition of Vol. IV. of the series “ Die 
Wechselstromtechnik." Its appearance follows very closely 
on the new edition of Vol. III., recently reviewed in these 
columns, and probably it is the last of the volumes revised 
during the lifetime of Prof. E. Arnold. Henceforth we pre- 
sume that we must look to his collaborator, Mr. J. L. la Cour, 
to continue tlie work so well begun, and the best wishes of liis 
readers will go out to him in this connection. After reading 
these large and comprehensive volumes one by one as they 
appear, a reviewer cannot help thinking at times that the 
continuation of such a series must be a tremendous task, 
which, unfortunately, is not unattended by its drawbacks, 
owing to the difficulty of keeping up to date with develop- 
ments when so much material has to be collected and revised ; 
whilst at the same time it is to be feared that the utility of the 
work is largely lost in many cases where insufficient leisure for 
digesting it is available. We shall look forward with interest 
to see what policy Mr. la Cour adopts in future editions. 

Since the first edition appeared in 1904 the development of 
synchronous machines has steadily progressed in the direction 
of large units suitable for steam or water turbine driving, and 
the non-salient pole construction is now practically standar- 
dised for high speeds—its great adaptability for this purpose 
being almost universally recognised. The single-phase gene- 
rator for low frequencies has also become important, largely 
on account of the application of the single-phase system for 
the electrification of railways, and here agaim the large unit 
has come into prominence. The advance made in the con- 
struction of converters is chiefly in their use on systems with a 
frequency of 50 cycles per second for large outputs at pres- 
sures of 500-600 volts on the continuous-current side, which 
has introduced difficulties in the construction of the rotating 
parts, especially the commutator, and in the sparkless collec- 
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tion of the current. On the whole, it may be said that most 
of the problems that have arisen in consequence of these de- 
velopments are of a mechanical nature, and it 1s the more to be 
regretted, therefore, that in the present edition the chapters 
dealing with the calculation of the mechanical forces and. 
stresses have been omitted. We have not been able to find 
where any reason is given for not dealing with this extremely 
important part of the design, and it certainly appears to us 
that the book would be much more useful to engineers in 
practice if the mechanical design had been retained and 
extended, and some of the more theoretical chapters on the 
working of machines, useful though they are, curtailed. 

The long chapter on automatic regulation of alternators will 
prove very useful, the description of the electromagnetic regu- 
lators being undertaken by Dr. A. Schwaiger, a well-known 
expert who has contributed to the development of the quick- 
acting regulators, which are coming into such general use. 
Another very important though somewhat theoretical part of 
the book—especially in connection with the growing impor- 
tance of the internal-combustion engine—is that devoted to 
parallel working, where the difficult subject of hunting is fully 
discussed, and many interesting cases of difficulties that have 
occurred in practice are cited. We should like to have seen 
the subject of armature reaction treated from a simpler point 
of view, whilst the important effect of the iron of the winding 
and end covers of turbo-alternators on the leakage and losses 
of the stator overhang appears to have been omitted. 

The section on design contains much useful information, 
many of the examples given being fairly representative of the 
latest practice. The methods of constructing the pole system 
for the various tvpes of rotor are well illustrated, whilst a 
chapter is also devoted to the phenomena which occur when 
synchronous machines are short-circuited. 

The second part of the book deals with rotary converters, 
and to our mind this part is not so good as that on synchronous 
machines. Some sections are treated meagrelv, such, for 
example, as the regulation of rotaries, where the synchronous 
booster is dismissed in one page. Also we are not inclined to 
agree with what 1s said about commutation and the influence 
of interpoles in rotary converters, despite the fact that the 
chapter in question is concluded with the remark that the 
theories advanced have been borne out by practice in every 
respect. The particulars of several interesting examples of con- 
verters are given, which will afford data for useful comparison. 

Among the plates giving dimensioned drawings of typical 
synchronous machines and converters, a magnetisation curve 
for very high densities in steel, such as are met with in the 
teeth of turbo-rotors, is given. Both the authors and the 
publishers are again to be congratulated on the success of their 
work, the general excellence of which characterised these books 
at their commencement and has been continued in the later 
editions. STANLEY PARKER SMITH. 


Primer of Scientific Management. Bv Fnask GILBRETH. With 
an introduction by L. D. Brandeis. (London: Constable & Co.) 


Pp. vili.+ 08. 4s. net. 

When Dr. F. W. Taylor's exposition of “‘ The Principles of 
Scientific Management ” (since published in book form) ap- 
peared, early in 1911, in the ** American Magazine,” and in this 
country in "The World's Work," it aroused widespread interest, 
and, as a result, hundreds of letters were received from readers 
in all parts of the world, with requests for further information 
on the subject. These letters were all handed to Mr. Gilbreth 
to answer the questions they contained, and this book is the 
result. ' 

It is arranged in the form of a series of questions and answers, 
and its object is to give, in a clear and concise form, replies to. 
the objections commonly urged against the methods of increas- 
ing productivity introduced by Taylor. No attempt is made 
to give any complete explanation of the “ Taylor System,” and 
the book is hardly therefore best adapted to expound the system 
to those who are as yet unacquainted with it ; but readers who 
already have some general knowledge of the subject will here 
find their doubts and difficulties dealt with in a manner which 
is generally convincing and always gives food for thought. The. 
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arguments set forth by the author should, ai any rate, be suffi- 
cient to convince all who are concerned with modern methods 
of economical production that the Taylor system of manage- 
ment is not a thing to be dismissed lightly, but deserves their 
serious consideration. 

The answers to some of the questions seem a httle inadequate. 
For instance, the question (on p. 59) " Does not Scientific 
Management reduce the number of men employed * "—one of 
the commonest objections in the minds of the workpeople—is 
dismissed in 10 lines, and without any real explanation. Again, 
too little is said in reply to the question (p. 98), © Is Scientific 
Management a factor in securing industrial peace ? "—seeing 
that one of the most important advantages claimed for © Scien- 
tific Management ” is that it removes tlie principal cause for 
dispute between employer and employed, and so goes far to 
eliminate industrial strife. 

No doubt the voice of Labour was not much in evidence in 
the letters which Mr. Gilbreth had to answer ; but seeing that 
the opposition of Labour, mistaken and misguided though it 
mav be, is proving one of the most serious obstacles in the way 
of the spread of scientitic management, it 1s. perhaps, to be re- 
gretted that Mr. Calbreth did not attempt to deal with some of 
the questions more from the Labour point of view. Much 
more might surely have been made of the argument that 
scientific management benefits, not merely the emplovers, but 
principally and above all the workpeople, and, in the long run, 
the whole community. The only reference to the effect of 
scientific management on the general welfare is in eight lines 
at the bottom of page 94, which miss the point that a general 
increase m the productivity of the world's workers would be of 
immense benefit to the world at large. 


Recherches Expérimentales et Théoriques sur la Commutation 
dans les Dynamos a Courant Continu. By A. Macpvurr. 
(Paris, 1912: H. Dunod & Iz. Pinat.) Pp. vii. 292. Fr. 9. 

Of recent years a large amount of work has been done npon 
the physical theory of commutation, the greater part of the 
work having been carried out by Arnold and his pupils at 
Karlsruhe. In spite of this, however, a complete understand- 
ing of the phenomena of commutation has yet to be reached, 
and the subject has still to be lifted beyond the bounds of con- 
troversv. We therefore welcome the work of M. Mauduit, 
since his researches throw new light upon the subject. The 
treatise may conveniently be divided into two parts. The first 
is a very able exposition of the modern theory of commuta- 
tion, and a critical bibliography of the subject, discussing the 
work of all the experimenters from 1895 to 1912. The second 
part deals with the research carried out by M. Mauduit. 

Of the first part we need say no more than that in itself it is a 
most valuable review of the subject of commutation. The 
major part of the experimental work consists of oscillegraph 


tests of artificial commutation carried out under known con- 


ditions and some hundred or more of the actual oscillograms are 
given. The conclusions arrived at by M. Mauduit are most 
interesting. In the first place he finds that the contact voltage 
between carbon brushes and a commutator, instead of following 
a linear law in terms of the current density, rapidly tends to 
attain a limiting value, thus folowing an hyperbolie law. 
"The action of the brush-contact resistance is thus of little 
importance, the contact voltage only being able to compensate 
the E.M.F. of self-induction when the latter is very small. The 
limiting contact voltage between the brush is rapidly attained, 
and the commutation ends with a spark. So long as the mean 
power called into action remains small, the spark is hardlv 
visible, and does not harm the commutator. The limiting 
value is about 5 watts per centimetre of axial length of the 
brush. The particularly favourable action of carbon, compared 
with metal, brushes appears to be due not to a higher contact 
resistance but to the manner in which they extinguish the 
‘spark when the power consumed in the spark does not exceed 
certam limits." 

M. Mauduit also deals with the effect of imperfect bedding of 
the brushes, and the function of the armature field. i 

The mathematica! deductions obtained bv Arnold and his 
followers from his well-known differential equation of commu- 
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tation have been based upon the assumption that the brush- 
contact voltage follows a linear law; as a result of which, con- 
fact phenomena have been given chief prominence bv the 
Arnold school. According to M. Mauduit contact-voltage 
phenomena are of minor Importance, 

The first reading of the work leaves us with the impression 
that M. Mauduit’s conclusions are sound, although, no doubt, 
some of his statements will be contreverted. The book should 
certainly be read by all interested in the theory of commuta- 


tion. A E.C. 


A NEW METHOD OF HERMETICALLY SEALING ELEC. 
TRICAL CONDUCTORS THROUGH GLASS AND 
OTHER VITREOUS SUBSTANCES. 


BY GEORGE B. BURNSIDE. 


Summary.—The method here described depends for its success upon 
the cooling of the conductor and the surrounding glass in such a wav that 
considerable local differences of temperature are avoided. « 


In all varieties of vacuum tubes, such as incandescent electric 
lamps, mercury vapour lamps, X-ray tubes, &c., it is essential 
for the maintenance of a good vacuum that the conductors 
which lead the current m and out of the apparatus should be 
hermetically sealed into the matertal forming the tube. 

The great difficulty that has confronted makers of this class 
of apparatus arises from the difference that exists between the 
coefficients of thermal expansion of the metals and glass. For 
example, if an attempt is made to seal a copper wire through 
German glass, one finds that at a certain temperature the glass 
fuses round the wire, but tf the seal thus formed is allowed to 
cool in air the glass and wire cool at different rates, and in con- 
sequence tend to become separated. As a result cracks are 
set up in the glass. The difficulty is especially great in the 
cases of glasses which have comparatively high fusion points, 
such as Jena combustion tubing. 

Since the introduction of the carbon filament lamp, more 
than 30 years ago, many attempts have been made to surmount 
the above difficulty ; few of these, however, have been adopted 
to anv great extent. Experimental research in this field has 
been developed for the most part along two distinct lines. In 
the first place many workers, thinking it impossible to seal other 
than non-oxidisable metals, such as platinum, through glass, 
have devoted their attention to minimising the quantity of 
such non-oxidisable metal used. It has been proposed by 
some to use platinum conductors in the form of thin strips, 
while others have employed short pieces of platinum wire 
welded or soldered at both ends to copper or nickel wires. This 
later method is the one in general use at the present day in the 
case of incandescent electric lamps. | 

On the other hand a number of investigators set about finding 
methods of sealing wires of readily oxidisable metals, such as 
copper and iron, through glass. In some cases it has been sug- 
gested to surround the conductors of copper or copper alloy 
with a coating of so-called * flux " glass before sealing them 
through the glass of the lamp bulb; “flux” glass has a co- 
efficient of expansion intermediate between those of the wire 
and the glass of the lamp. In other cases it has been proposed 
to employ wires of nickel-iron alloys which have been tinned on 
the surface. One of the most recent methods of sealing other 
than platinum wires into glass is due to H. J. S. Sand.* 

The number of methods of sealing electrical conductors 
through glasses having comparatively high fusion points is 
quite small According to one method, the electrodes or 
leading-in wires are sealed into silica by casting metal rods in 
holes in the walls of the vessels ; the metal used for this purpose 
is a special alloy. | 

By means of the writer's method, now to be described, 
perfect seals may be effected between the more easily oxidisable 
metals, such as copper or iron, and glasses having compara- 
tively low fusion points, such as German and lead glasses ; and, 
further, between such metals as platinum and materials having 
higher fusion points, such as Jena glass and fused quartz. 
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portion of the glass fused around the seal, c the boundary 
between the conductor and the glass of the seal, and B a point 
on the conductor. Suppose now the whole seal to cool in air 
from a dull red heat. The metal B is a better conductor and 
radiator of heat than the glass, and consequently after a short 
interval of time c will be at a lower temperature than a. There 
would therefore be strains set up in the glass, which would 
tend to contract away from the coriductor, and if the seals were 
allowed to cool down to room temperature, the glass would 
inevitably crack as a result. If, however, the seal be immersed 
as described in a suitable liquid, such as oil, the temperature 
at a and B would not differ greatlv and the temperature at c 
would be somewhat higher. In the case of tubular conductors 
in Figs. 2, 3 and 4, if these are sufficiently thin, the tempera- 
tures at a, B and c would be very approximately the same. In 
any case if there were any difference of temperature at a and c 
it would be such that the glass would not contract away from 


The electrical conductor may conveniently take the form of 
a wire, or of a tube; in the latter case the tube may subse- 
quently be filled in with some electrically conducting material. 
With German and lead glasses, conductors of copper, nickel, 
platinum, &c., may be used, but with Jena glass and fused 
quartz it is necessary to employ platinum. Ordinary metals, 
such as copper, cannot withstand the temperature required to 
fuse Jena glass or quartz. 

The following is a brief description of the method. First, 
the electrical conductor is placed through an aperture or 
passage in the glass ; this aperture should be just large enough 
to receive the conductor, so that oxidation may be prevented 
as far as possible when the conductor is heated. The glass 
around the conductor is then strongly heated by means of a 
blow-pipe flame until perfect cohesion has been attained 
between the glass and the conductor. The seal is at this point 
taken out of the flame, and when it reaches the temperature 
corresponding to a dull red heat, the leading-in wire and the 
glass surrounding it are cooled by several immersions in a 
special bath. The bath may consist of sperm or other oil, wax 
or fat ; it 1s advisable that the cooling bath should be pre- 
viously warmed slightly. Each immersion should last about 
two or three seconds. The depth of immersion is increased 
with each consecutive dip until the seal is completely cooled 
out. In practice it has been found very convenient to cool the 
seal by bringing a small vessel of oil up around it, and applying 
this small cooling bath in the manner just described. If 
desired, the conductor may be coated previous to the sealing- 
in process, or the sealing-in process may take place in an 
atmosphere of hydrogen or other inert gas, in order to prevent 


the conductor. 
In the preliminary experiments copper wires up to 1-5 mm. 
in diameter were sealed through Jena and other glasses. In 


the case of tubular conductors there seems to be practically 
no limit to the magnitude of the cross-sectional areas which 
may be employed. For example, copper tubing 5 mm. in 
diameter was successfully sealed through German glass. It 
has been found that with copper tubing oxidation does not take 
place to any appreciable extent, even in the absence of special 
precautions. 

The results given by this new method have been thoroughly 
tested in many ways and have been found to be perfectly 
satisfactory. Six specimen seals formed of copper 
wires, 0-5 mm. in diameter. and German glass were 
maintained at a temperature of 100°C. for half an 
hour and were afterwards found to be perfectly 
air-tight. A current of 16 amperes was passed. 
through the copper wire of one of these seals for 
half an hour without in any way altering the effec- 
tiveness of the seal. A copper tube capable of 
carrving a current of 100 amperes without appre- 
ciable rise in temperature was successfully sealed 
through German glass. 

Platinum wires were sealed through mercury 
vapour lamps composed of Jena glass and the 
seals were found to be quite air tight after a 
period of over eight months had elapsed, although 
they had from time to time been subjected to 
the heat of the lamps when burning. 

The chief advantages of this method of sealing electrical 
conductors through glass are as follows: (1) The process of 
obtaining the seal is very much simpler than any other at 
present in use; (2) for incandescent electric lamps and all 
kinds of vacuum tubes, with the exception of mercury vapour 
apparatus, copper or other high conductivity metal may be 
used as the conducting material; (3) in the case of mercury 
vapour apparatus a miminum quantity of platinum may be 
employed in the tubular form of conductor, and the tubular 
shell filled in with copper subsequent to the sealing process ; 
(4) conductors of very much greater cross-section than it has 
hitherto been possible to employ may be sealed through glass. 
Up to the present there has been no method applicable both 
to the German glasses and Jena glasses. 

The method should prove successful. It does away with 
trical conductor B is of tubular form ; the tube is shown closed | the necessity of using platinum conductors in the manufacture 
at one end. It is advisable to use the tubular form of con- | of incandescent electric lamps. It ought to give an impetus 
ductor when the method is applied to the construction of | to the manufacture of mercury vapour apparatus, which has 
mercury vapour lamps and vapour rectifiers ; the tubular shell | been kept back by the fact that there has hitherto been no 
B should be made of a substance, such as platinum, which does | completely satisfactory means of sealing platinum directly 
not form an amalgam ; it thus acts as a protecting cover to the | into Jena glass or quartz. Apart from its applications to 
plug of better conducting material D, which is chemically-acted | electric lamps, &c., the method may easily be applied to the 
upon by mercury. In Figs. 1, 2 and 3, C represents the portion | case of making air-tight joints between metal and glass tubes 
of fairly large dimensions. The process has been protected in 


Great Britain and abroad. 
In conclusion, I beg to express my gratitude to Prof. A. Gray 


The probable reason why it is possible to construct satis- 1U810 l - 
factory seals by this method may be explained as follows. In | for the kind interest he has taken in the experimental work 
described above. 
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If the conductor is required to carry an electrical current of 
not more than 15 amperes, it may consist of a solid wire of 
circular cross-section. If, however, the current to be carried 
exceeds 15 amperes, the conductor should be tubular, and it 
may be subsequently filled with an electrically conducting 
substance. The advantage of using a tubular conductor lies 
in the fact that it can be more effectively cooled out by the 
repeated immersions process described above than would be 
the case if a solid conductor of the same cross-sectional area 
were employed. 

In the accompanying drawings Figs. 1, 2, 3 and 4 represent 
diagrammatically seals made according to this new method. 
Fig. 1 shows a seal of German or lead glass A and a wire of 
copper, or some other metal, B. In Figs. 2 and 3 the elec- 


Figs. 1, 2 and 3 let small a denote the outside surface of the 
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PHYSICAL SOCIETY. 


At the meeting of this Society held on June 13, at the Imperial 


College of Science, Prof. C. H. Lees, F.R.S., vice-president. in the 
chair, a Paper on 


“Some Experiments on Tinfoil Contact with Dielectrics ”’ 
was read by Mr. G. E. Barrsto. 

This Paper describes some experiments showing how the accu- 
racy of the different kinds of electrical measurements that are made 
on condensers is influenced by the use of an imperfect tinfoil contact. 

1. In connection with the measurement of the direct-current 
conductivity of a condenser having tinfoil armatures, the experi- 
n.ents of Mr. Appleyard (* Proc." Phys. Soc, 1905, Vol. XIX.. 
p- 724), in which the current a minute or two after the first switching 
on of the current was greater than that at the time of switching on, 
are referred to. These experiments go into the matter in more 
detail. By choosing a suitable dielectric—celluloid, which has a 
conduction current of a greater value than the rate of change of 
displacement current—it was found possible to greatly increase the 
magnitude of these secondary increases in current. 

At very low pressures there is very little increase of current, and 
moreover what little increase there is is over in a few minutes, but 
as the pressure is increased the secondary increase gradually be- 
comes larger and takes longer to attain its maximum value. The 
maximum effect was reached at about 750 grammes/sq. cm., when 
the increase of current anrounted to 40 per cent., and the time re- 
quired 5} hours. At very large pressures, when the contact becomes 
an intimate one, the increase of current becomes smaller again, and 
the time required also smaller. If the pressure is left on and the 
voltage removed for some hours a repeat test follows the same 
course, the current starting at the same value and attaining the same 
maximum value. Voltage has, therefore, quite as much effect as 
pressure in bringing about an intimate contact and acts independently 
of it. 

By considering the geometry of the tinfoil humps, an explanation 
of these various effects is given, and the different wavs in which the 
pressure and the voltage increase the degree of contact between the 
dielectric and the tinfoil arniatures are described. 

2. While considerable errors are liable to be made in deducing the 
specific direct current conductivity of a dielectric between tinfoil 
armatures, the same is not true for measurements of the alternating- 
current conductivity. The intluence of the bad contact is twofold. 
Firstly, it decreases the apparent capacity by inserting in series 
with the condenser under test a verv large but still finite air con- 
denser. This causes a decrease in the measured conductance. 
Secondly, because of the decrease in area of contact, it decreases the 
magnitude of that component of the conductivity which is inde- 
pendent of the frequency—t.e., the purely ohmic conductivity. 

By considering the system as equivalent to a leaky condenser in 
series with à very large capacity due to the air film, expressions are 
deduced for the equivalent capacity, conductance and power factor, 
and these expressions furnish us with the means of separating out the 
two above effects. It is shown experimentally, even under the worst 
possible circumstances, the dielectric being only lightly bound up 
with the interleaved tinfoil, that fortelephonic frequencies the maxi- 
mum difference between the observed conductivity and true conduc- 
tivity is 15 per cent. and of capacity is 5 per cent. With the 
condenser tightly bound with tape and wedges of wood inserted, the 
maximum difference was only 4-5 per cent. in the conductivity and 
2-5 per cent. in the capacity. 

3. Finally, the influence of imperfect contact upon the accumu- 
lation of residual charge is considered. It is shown that if we have a 
condenser with tinfoil armatures, as, for instance, in the Franklin jar, 
with its rigid metallic coatings, the recovery of a residual charge is 
obscured by the presence of creeping surface charges coming out of 
the undischarged portions of the dielectric leading to an apparent 


residual charge much more than the true residual charge left in the 
dielectric. 


Dr. J. A. FrEwING thought the Paper contained much valuable in- 
formation. He emphasised the difficulty and importance of getting rid 
of the air film. For many dielectrics, such as glass or indiarubber, 
pressure could not be applied. The tinfoil could be squeezed on to the 
dielectric when the condenser was made, or the condenser could be put 
in a vacuum subsequently. For a constant condenser it was also neces- 
sary that there should be no chemical action between the metal plates and 
the diclectric, such as occurred, for instance, in the case of copper foil 
and celluloid. He thought Mr. Bairsto’s experiments cn residual charges 
were very interesting. Theorists had attributed the whole effect to the 
properties of the dielectric, not to the bad contact between it and the 


electrodes. The Paper was also useful in pointing out the pitfalls of: 


experimental work on the subject. 
Mr. R. APPLEYARD was glad Mr. Bairsto had adopted the direct reading 


dielectric due to the energy loss in it. 


excluded the capacity would not remain constant. 


method of examining the changes in dielectric resistance. "The author 


had kept the current on till a steady deflection had been obtained. It 
was often more valuable to take the reading after a definite time, say, 
one minute. 


He did not think that the alternating.current test in the 
second part of the Paper had much bearing on the first part. The work 


on the residual charge was most interesting. 


Mr. E. H. RAYNER remarked that it was assumed by all workers on the 


subject that the properties of the dielectric itself were not directly 
influenced bv pressure, whereas this might in itself decrease the resis- 


tance of the dielectric. He would like the author to carry out pressure 


experiments on a silvered celluloid condenser. 


Dr. A. RussELL agreed with the last speaker. 


Celluloid was far from 
homogeneous. 


The dielectric resistance was not a constant, but was a 


function of the applied voltage. 


Mr. G. L. ADDENBROOKE emphasised the effect of heating of the 


He also remarked that the author 
had neglected surface conduction. 


Mr. W. DUDDELL remarked that the Paper showed the importance of a 
thin air film in the determination of the conductivity and capacity of à 
condenser, For standard condensers makers knew that if the air was not 


If a high voltage 
were applied to such a condenser and left on for some time the capacity 


afterwards would be found to be permanently altered. Even with as 


low a voltage as 200 volts we may get brush discharges into the air film. 
Prof. C. H. LEES expressed his interest in the third section. He would 
like to know whether tinfoil electrodes under pressure would give the 


same residual discharge curve as mercury electrodes. 


The AvTHoR, in reply to Prof. Lees, was sure it would give the same 


curve. 


A Paper 


* On a Method of Measuring the Pressure of Radiation by means 
of Thin Metal Foil” 
was read by Mr. GILBERT D. WEST. 

The pressure of the radiation emitted by a carbon filament lamp 
at a distance of a few centimetres is sufficient to cause a micro- 
scopically measurable deflection of the end of a suspended strip of 
gold or aluminium foil, and by this means the radiation pressure can 
be calculated knowing the weight of the strip. The results agree to 
within about 10 per cent. with the energy content per cubic centi- 
metre as measured by the initial rate of rise of temperature of à 
copper plate exposed to the radiation. The best results are obtained 
by working in an atmosphere of hydrogen, 1 em. to 2 em. pressure, 
but good results are obtained with hydrogen at atmospheric pres- 
sure. Air at lem. to 2cm. pressure also gives good results. The 


method involves no laborious adjustments, and the apparatus is not 
seriously affected by vibration, 

Prof. C. H. Legs remarked that the point in the above Paper was its 
extreme simplicity. 

Dr. C. W. €. BARLOW (in some remarks communicated by Prof. 
Poynting) pointed out that the author ought to allow for the light 
retlected from the foil to the glass wall and back again to the foil. This 
would improve the agreement in the author's measurements. 


A Paper 


“On the Emission'of Electricity from Hot Bodies and the 
Quantum Theory "' 
was read by Dr. W. WILSON 


The Paper gives a theory of the emission of electricity from hot 
bodies which is based on the quantum theory of energy. A formula 
connecting the thermionic current and the temperature of the 
emitting body is deduced. This formula closely resembles that of 
Richardson, and agrees slightly better with experimental results. — 

Prof. J. W. NicHoLsoN thought the Paper was a valuable one in that it 
connected up yet another phenomenon with Planck's quantum theory 
of radiation. It was probable that Planck's constant À was in some 
way an electron constant, and that the emission of energy was di- 
continuous because emission of electrons was discontinuous. 


BOOKS RECEIVED. 


[Copies of the undermentioned works can be had from The Electrician office, post n 
(unless otherwise stated), on receipt of published price, adding 3d. for books publish 
under 2s. and 5 per cent. for books published net. Add 10 per cent, for abroad or for 
foreign books.] . . 

“ Annual Tables of Constants and Numerical Data, Chemical, Physical 


and Technological.” VolII (London: J. & A. Churchill.) 28s. 6d. 
net. 


“ Electrical Meters.” By C. M. Jansky. (New York: The McGraw- 
Hill Book Co.) 10s. 6d. net. . 


“ Modern Electrical Theory.” By N. R. Campbell. 2nd edition. 
(Cambridge: University Press.) 9s. net. 


“ Journal of the Institution of Electrical Engineers.” Vol. L. No. 219» 
May, 1913. 5s. 
Société Francaise de Physique. Annuaire, 1913. Procés-Verbaux et 


Résumé des Communications Faites Pendant L'Année 1912. (Peris: 
Gauthier Villars.) i 


Bi 


X 


4 


. 
i 


- 


D MEE 


CORRESPONDENCE. 


DIVERSITY FACTOR OF DOMESTIC LOAD. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: The chairman's address to the "* Point Fives” con- 
tains the interesting statement that the diverity factor of 
heating, cooking and miscellaneous domestic load is the 


order of 20 to 1. 


As the tariff depends mainly on the amount of capital 
invested in the supply undertaking for this kind of load—an 
amount which depends on the resultant load in distributing 
mains, feeders, &c., and generating station—it would be of the 
utmost importance to know if Mr. Blackman really measured 
the diversity factor, and, if not, what experience enables him 


to state that this factor amounts to 90 : 1.—1 am, &¢., 
Budapest, June 27. L. Stark, M.LE.E. 


“ WANTED—AN ACCESSORY.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: We have read the Editorial entitled as above in your 
Commercial and Industrial Supplement of 20th instant, and 


also Mr. Prangnell's letter in your last issue. The Editorial 


in question states : “ What is wanted, therefore, is an accessory 
which will permit the houscholder to turn the lamp on and off 
at will, and take off, Say, two extension circuits which are 
made and broken above the body holder carrying the lamp and 


shade.” 


We should like to say that we have amongst our numerous 
patterns an accessory which exactly fulfils the above require- 


ments ; it consists of a key switch cord-yrip holder, with two. 
plug connections interposed between the shade ring and the 
cord-vrip, 

We are having a belated illustration made of this, and 
perhaps you may be good enough to publish it as soon as it is 
ready. It may be mentioned that the plug connections may 
be of either 21 or 5 amperes capacity. 

May we point out that good and durable construction is the 
hrst essential of accessories such as these, in common with 
switches and other things which are to be subjected to con- 
stant manipulation. Cheapness and durability cannot pos- 
sibly vo hand in hand, unless a thing is in very great demand.— 
We are, &c., 

London, June 28. A. P. LUNDBERG & Sons. 

[ When the leading article referred to was written we had in 
mind the accessory referred to above; it does not, however, 
comply with the condition that there should be a cord grip to 
allow of attachment directly to the flexible. and that the plugs 
should be adaptable for use in pin or bayonet sockets. —Ep. k.] 


WALL PLUG STANDARDS. 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR : I am directed by the Accessories Committee of this 
Association to say that they find themselves in full accord with 
the observations made in vour interesting leader under the 
above title, contained in the issue of the Gth ult., and that they 
hope shortly to be in a position to submit to the Engineering 

tandards’ Committee their report on this special subject, 
which has been under consideration for some time.—I am, &c., 
- D. N. DuxLor, Secretary. 
The British Electrical and Allied Manufacturers! 
Association, London, July 2. 


—————————— P É 
PARLIAMENTARY INTELLIGENCE. 


—— Jd». — — — 
THE MARCONI AGREEMENT COMMITTEE. 


eus Select Committee of the House of Commons which is dealing with 

Office ment between the Marconi Wireless Telegraph Co. and the Post 
"ce met ayain on Wednesday. 

ds e ee Tenera] attended and stated that the Clo vernment had 

Ade take no proceedin gs either to enforce the contract or to recover 
?mages for its non.fulfilment. They had been advised by the legal ad- 
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visers of the Post Office, by the Solicitor-General and by Mr. Danckwerts. 
In the special circumstances of the case the Attorney-General] desired not 
to give an opinion. Thereupon the Committee passed the following 
resolution: “ The Committee, having been informed that the Marconi 
Wireless Telegraph Company (Ltd.) have repudiated the agreement 
entered into between the Marconi Wireless Telegraph Company, Ltd. 
(Commendatore Marconi), and the Postmaster-General, and having heard 
from the Postmaster-General that he is not prepared to enforce the agree- 
ment, are of opinion that, as the agreement which formed the subject- 
matter of the reference to them is not to be enforced, it is unnecessary for 
them to further pursue their inquiry, and it so reports to the House.” 


Nir Henry Norman, in the House of Commons on Tuesdav, asked Mr. 
Winston Churchill (First Lord of the Admiralty) the following questions 
on the subject of the [Imperial wireless chain :— i , 

If he will explain why all progress in the Imperial chain of wireless 
stations has heen prevented by the non-ratification of the agreement 
between the Post Office and Marconi's Wireless Telegraph Co. 

Whether he is aware that Commissions have selected the sites and 
secured options on the land for the stations, 

Whether he has any ofticial reports showing that this country has been 
deprived of advantages in wave-length and priority ; and, if so, will he 
say what country has secured the advantages we are alleged to have lost. ? 

Will he explain why no step which will be now taken can put us back 
into the position which has been lost, and what was the nature of the 
advantageous position which this country cannot recover ? 

In reply, Mr. W. CHURCHILL said : Sir Henry Norman is, I presume, 
criticising the reference 1 made, when introducing the Navy Estimates, to 
the grave loss to Admiralty interests owing to the delay in ratifying the 
Marconi agreement. It is, 1 believe, true the necessary steps have been 
taken to secure the sites ‘provisionally so as to enable work to com- 
mence as soon as the scheme is definitely approved by Parliament. It 
would be idle to argue that no time has been lost. The advantage of 
being tirst in the field in a scheme of world-wide communications is ab- 
vious. [t is matter of common knowledge that several foreign countries 
are projecting extensive schemes. The Admiralty, on naval grounds, 
with no regard for private interests, is earnestly desirous that some 
cflicient system of world-wide wireless communication under British con- 
trol should be established as soon as possible, and I am afraid this 
national aspect has been somewhat overlooked. — Icannot deal profitably 
at the present time with the question raised by my hon. friend as to the 
possible irrevocable character of the injury. But injury has certainly 


been done and the question now is what way can this injury best be 
repaired, SS 


MARCONI Contract.— The Times ” states that the Government will 
acquiesce in the repudiation by the com pany of the contract between the 
Marconi Wireless Telegraph Có, and the Post Office, and are likely to pro 
ceed to negotiate a fresh contract with the com pany. 


HOVE CORPORATION BILL. 


A Select Committee of the House of Commons considered this Bill last 
week. 

Mr. TArLBoT, K.C. (for the promoters) said the principal matter in the 
Bill was the transfer of the Hove Electric Lighting Com pan vs undertaki ng 
to the Corporation. The local authority obtained a provisional order in 
1890, and in 1892 transferred their powers to the present Company for 
42 years, with the proviso that at the end of 2] years (or even seven 
years after that) the Corporation could give 12 months’ notice to purchase 
the undertaking. Under the agreement. the Corporation gave notice in 
December last of their intention to exercise their right of purchase. In 
1898 the local authority obtained an electric lighting order for Aldrington, 
which they worked themselves, taking current in bulk from Brighton. 
If they purchased the Hove Company's undertaking, and became the 
sole clectrical authority for Hove and Aldrington, the agreement with 
Brighton would be determined. The Company's business had been very 
successful, had paid a handsome dividend from an carly period of the 
enterprise, and had also enabled the Company to put very considerable 
sums to reserve, but their charges had remained higher than those of 
either Aldrington or Brighton. The price had been a very important 
factor in leading the Corporation to give notice for the acquisition of the 
Company's undertaking. They lind also considered the position they 
would be in if they allowed the term of 42 years to expire. In 1934 the 
concession would come to an end, and they had been advised that their 
position would then be one of very considerable difficulty, and that it was 
very desirable they should exercise their right of purchase now. The 
basis of payment for the undertaking consisted first in paying the amount 
of the Company’s legitimate capital expenditure, and then making up 
their receipts available for distribution as dividend to a total amour., 
of 7 per cent. cumulative. Practically during the whole period of its 
existence the Company had had 7 per cent. available for dividend, and 
if that was so the Corporation would only have to pay them the amount 
of the capital legitimately expended. The amount Was not agreed, but 
an approximate figure could be given, and if they did not come to terms 
about it, the figure would have to be settled by arbitration. Another 


method of purchase was by a valuation of the undertaking as a going 


concern, but the Corporation chose the other one. The company was not 


opposing, but the corporation wished to reserve power either to work the 


undertaking themselves, or, if they found it preferable, to hand it over 


to à company to do so. They came to the Committee for a longer 
period for the repayment of tho loans than tho L.G. Board would give. 
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. The Mayor or Hove (Ald. Barnett Marks, J.P.), gave evidence in 
support of the Bill. The Company's charges for current were still very 
high, and against Brighton’s flat rate of 4d., and Aldrington's flat rate 
of 5d., the Company had a flat rate of 51d. per unit for those who had 
changed over from a voltage of 110 to 220 at their own expense, while 
to those who did not choose to go to the expense of the change, but 
remained on the old voltage, 8d. per unit for the first hour and 4. after, 
The Company's capital expenditure up to the end of 1912 was £176,298. 
and there had been an excess of £32,298 over the amount received (£100,000 
share capital and £44,000 borrowing powers) the Company having 
accumulated a sinking and reserve fund which enabled them to do that, 
Last year, after paving directors’ fees, which amounted to L per cent. on 
the capital, they had £14,630 profit, out of which they put 1! per cent. 
into a renewals and repairs fund, 3 per cent. into a sinking fund, and an 
additional 2 per cent. of dividends received from investments, and still 
they could pay 9 percent. on the shares. The principal object. they 
had in view was to be in a position to reduce the price of electricity. 

The CHAIRMAN asked if the Corporation would, on acquiring the 
concern, undertake the wiring of those houses still on the 110 voltage if 
they wanted them to come over on to the 220. 

Mr. KEEN (for the Corporation) said they were seeking power under the 
electrical fittings clauses of the Bill to pay for making the change, 

The Mayor said that, basing his calculation on the profits the Company 
made last year, and if the Corporation were granted 30 vears for repav- 
ment of loans, the actual repayments for principal and interest would be 
£10,937 per annum. That would leave £3.602, and if they reduced the 
price of electricity bv a halfpenny per unit that would absorb £2,375, 
leaving a balance of £1.317. 

Mr. Ropers (for the L.G. Board), cross-examined as to the amount of 
the purchase price, &c. 

. Dealing with the terms of repayment of the electricity loans, Mr, KEEN 
said the Corporation were asking for 30 years for the purchase and 20 
for the extension of the undertaking mains, &c. 

Mr. A. H. Dykes (of Handcock & Dykes, consulting engineers, and 
electrical advisers to the Corporation), gave evidence as to his report on 
the Com panv’s undertaking, and he ex pressed the opinion that the under. 
ground mains were unique, the way in which they bad been put in giving 
them a life out of all proportion to ordinary mains, There was in the 
mains about 150 tons of copper, the value of which had gone up very 
much, and the capital outlay on the mains had been over £70,000. 

The CHAIRMAN pointed out that the plant, or at any vate a portion of it, 
had had 21 years’ wear; but the witness considered the condition of the 
plant exceptionally good for the time. because the load on it had been very 
light. Then, although some of the plant had been in 19 years, the 
equated period of the whole was only 10 years, As to the copper, it had, 
during the period it had been in, appreciated in value and not depreciated, 
The Corporation would give the plant its full use in their undertaking and 
would have none that would be superseded altogether, ‘They wanted to 
revise the price of electricity in Hove without coming upon the rates, and 
in order to do those two things they must have a loan for 30 vears, The 
actual circumstances fully justified that; indeed, if Winchester and 
Norwich deserved 40 veais, Hove should vet 45 or 50. 

Mr. Ruopts asked how the period of 30 vears was arrived at ; and Mr. 
Keen explained that it was after discussion with the Chairman of the 
Committee of the Upper House, who had before him the L.G. Board's 
report. 

Mr. Rnoprs then submitted that the period ought not to exceed 21 
years; but the Chairman said the Committee would grant a 30 years’ 
term for purchase and 20 years for extension. 


WESTERN VALLEYS (MON.) RAIL-LESS ELECTRIC 
TRACTION BILL. 

A Select. Committee of the House of Commons has passed the preamble 
of this Bill. - 

Among the witnesses for the promoters was Mr. J.B. HAMILTON (Lec ts), 
who said that the rail-less system of electric traction had met with great 
success in Leeds. He had examined the route of the proposed line and 
he thought that throughout the whole route of 8} miles it was densely 
populated, and about 60,000 persons would be served. ‘The width of the 
road would be sufficient, and he did not think it necessary to spend any 
money on widening or reconstruction works. He did not think that the 
promoters should be compelled to give à contribution towards cost of 
maintenance of the roads. His estimate of the cosi of the svstem was 
£72,000. The average service would be 74 minutes for 16 hours a day. 
He estimated that 61,000 people would be carried 75 times per annum 
at an average lid. faro. In regard to the Leeds rail-less traction he 
said that the road where the system went along was in no worse state of 
repair than the roads in other parts of Leeds. 

Mr. Geo. CoNATY said he had inspected the proposed route, and in 
his view there was a large potential traffic. The roads were too narrow for 
tramways and the gradients unsuitable for buses. The roads were in 
very good condition and quite suitable for rail-less traction. 

. Evidence was given as to the cost of maintaining the roads, and the 

romoters offered to contribute a farthing per car-mile. 

The CHAIRMAN announced that the Committee decided that the 
pream ble of the Bill had been proved subject to the following modifica- 
tions. On the question of purchase, they considered that the termsshould 
he a 25 years’ run, the price to be paid after that time to be fixed on Light 
Railway Act terms. The works should be commenced within 18 months 
from the passing of the Bill and finished within œ year afterwards. On 

- the question of the generating station the new company should have 
power to erect it. ‘The contribution for maintenance was fixed at zd. 
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per car-mile, excluding cheap workmen's cars, As to reconstruction, 
the Committee thonght one-third of the cost of reconstruction should be 
paid in urban districts, that one-third not to exceed £500, 


Provisional Orderag.-—Special reports have recently been issued by 
the Board of Trade (under sec. 1 of the Electric Lighting Act, 1888) on 
the applications for the Chipping Norton and Northwood orders :— 

Mr. W. A, Schultz applied for a provisional order in respect. of the 
Borough of Chipping Norton. Mr. Schultz had already established an 
electricity supply in the borough without statutory powers, and the 
application for the provisional order was made to place the undertaking 
on a statutory basis. The Corporation of Chipping Norton withheld 
their consent to the application and. lodyed objections, Their only 
opposition was that the draft order enabled a minimum charge for 20 
units per quarter to be made to consumers, whereas the Corporation 
required. that the consumer should only be charged for each unit con- 
sumed irrespective of quantity. The Board informed the Corporation 
that it was their genera] practice to insert in provisional orders a pro- 
vision to enable undertakers to charge for à minimum of 20 units per 
quarter, and that the requirement of the Corporation was not one which 
would justify the Board in refusing to grant the provisional order applied 
for, ‘The Corporation still refused to sive their consent to the applica. 
tion and the Board decided to dispense with the consent of the Corpora- 
tion and to grant the order, 

The Northwood Electric Licht & Power Co.. who are authorised under 
the Northwood and Ruislip Electric Lighting Order (1901) to supply 
electricity in a part of the rural district of Uxbridge and a part of the 
rural district of Watford, applied fora further provisional order to extend 
their area of supply so as to include other parts of the Watford Rural 
District. The Watford Rural Council refused their consent, and the 
company requested the Board of ‘Trade to dispense with such consent, 
The Board of ‘Trade invited representatives of the Council and the com- 
pany to a meeting at their office, The objection made by the Council 
was that if a supply of electricity was to be given in the proposed area 
they preferred that it should be given by a local authority rather than by 
a company, As the company are already supplying electricity in a part 
of the Councils district under à provisional order granted with the con- 
sent of the Council, and to certain premises in the proposed area under 
an order made by the Board of Trade under sec. 6 of the Electric Lighting 
Act, 1909 (also with the consent. of the Council), and as the Board of 
‘Trade were satisfied that there was a demand for electricity within the 
proposed area, and that the company were prepared to meet this demand, 
the Board decided to dispense with the consent of the Council and to 
grant the order in respect of all the area included in the application. 


LEGAL INTELLIGENCE. 


Galen) 


Glyn v. Holophane (Ltd.) 


On Friday last Mr. Justice Bailhache and a special jury commenced the 
hearing in the High Court, London, of an action by Major Geoffrey Carr 
Glyn for damages for alleged wrongful dismissal from the position of 
managing director of the company. 

Mr. CAMPBELL, K.C., M.P., opening the case for plaintiff. said the case 
had become serious, as defendants had put on the record a statement that 
plaintiff had misconducted himself and that dismissal was justifiable. 
Plaintiff was a man in middle life, with a creditable career behind lum 
both in business and in the service of his country, for he was a partner 
in the firm of Glyn, Mills, Currie & Co., bankers, and had served his 
country in the South African war. In 3909 he made the acquaintance 
of Mr. Mvgatt, chairman of Holophane (Ltd.). — That companys 
business consisted of the sale of spheres and globes covering electric 
light bulbs, and used. principally for diffusing the light and distributing 
it to the best advantage. Mr. Mygatt had worked the business up mM 
America for some years before he came with it to London, The London 
business was not very successful for the shareholders. It resulted in 
Mr. Mygatt getting 25.000 fullt paid up shares and £20,000 in cash. The 
business fell away, and the shareholders got nothing. Mr. Mygact 
bought the whole thing back with the assets for £1,000. Afterwards Major 
Glyn was induced to take an interest in “ Holophane," and an arrange 
ment was made between him and Mr. Mygatt that he should go to 
America and see what had been done over there, and, if he thought well 
of it, he would see whether à company could be started again in England 
on better lines. Major Glyn went to America, He found that a com- 
pany in Ohio made the glass, another company made the reflector, and 
Mr. Mygatts company did the distributing. It was understood that if 
Major Glyn put himself into the business here, and was successful m 
forming à company with the necessary capital, he should be managing 
director, and not be disturbed from his position for five years. A com- 
pany was formed, and the first directors were Mr. Mygatt, Licut.-Col. 
F. J. P. Butler, Mr. R. Woodhouse, Lord Ernest Hamilton and the 
plaintiff, who was appointed to be the managing director, although, 
unfortunately, the resolution appointing him did not specify the length 
of time he should occupy the position. Counsel, however, would submit 
that the appointment was for a year certain. In December, 1910, 
plaintiff's salary was fixed at £600,and in March, 1912, this was raise 
to £800. During the years 1910 to 1912 plaintiff threw himself heart 
and soul into the business, ‘The business was a considerable succes. 
Mr. Mygatt, the vendor of the business to the company, remained under 
certain pecuniary obligations to the English company, and counsel ad vist 
that the company had a claim against Mr. Mygatt for £12,000.) At 
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that time Mr. Mygatt had not got a majority on the board. In 1912 
another director, Mr. Haggard, was appointed, and the voting became 
even ; but Mr. Mygatt, as chairman, had the casting vote. In November, 

1912, Mr. Mygatt introduced another gentleman (his private secretary) 
named Jones, and in December Mr. Mvgatt proposed a resolution that 
no proceedings should be taken by the company against him. This 
resolution fell through for want of a seconder, and all Mr. Mygatt was 
able to arrange was that the matter should go to arbitration. Counsel 
contended that it was because of the attitude that Mr. Glyn took up 
against him in the matter of Mr. Mygatt's obligations to tho company 
that Mr. Mygatt decided to crush him. It appeared that the General 
Electric Co. applied to Holophane (Ltd.) to find out if there was any 
reason why they should not also sell “ Holophanc." This put plaintiff's 
company on inquiry, and; they found that the patent, which had been 
in the name of a gentleman named Blondel, had run out.  Plaintitf's 
company at once applied to the Patent Office to register the name 
“ Holophane " as a trade mark, and that was refused. Major Glyn came 
to an arrangement with a German firm (à competing body) that they 
should cease to carry on their business of selling globes something like 
" Holophane," and should hand over their stock and business to defen- 
dants. This was done to the knowledge of the firm after many mcetings. 
On that account Mr. Glyn was made the subject of gross charges. It was 
said that Major Glyn was charged with selling as '* Holophane " some 
inferior article, and with suppressing a number of matters from the direc- 
tors. As a result, the majority of the board dismissed him. After the 
purehase of the competing business the two stocks were mixed. Some 
of the German stock was called '' Dilux," under which name it had pre- 
viously been sold. Mr. Mygatt, at a board meeting, said the sale of 
those globes as ** Holophane ” was a criminal offence. ‘The company’s 
solicitors and patent agents were then communicated with, and the 
view was expressed that it was perfectly legal for the company to sell 
the German globes made from the German moulds under the trade mark 
of “ Holophane." Mr. Mvgatt’s own solicitor, however, told the meeting 
that he disagreed, and a director (Mr. Jones) said he had consulted two 
counsel privately, and had been told that they considered that the sale 
was unlawful. It was then resolved that the company should stop 
selling " Dilux " as '' Holophane." At a later meeting the resolution 
to deprive the managing director of his office was passed by a majority. 

Major GLYN gave evidence in support of his counsels opening state- 
ment. He said the turnover of defendant company had increased from 
£3,000 to £34,000 during the time he held the position of managing 
director. '' Dilux " consisted of shades made, he believed, on the same 
principle as the '* Holophane." There was no patent in it. The com- 
pany felt the competition of '* Dilux," and agreements were entered into 
with the German company to take over their business. He negotiated 
the agreements, and they were entered into with the approval of the 
board. He said he had had the name “ Dilux ” ground off some of the 
German globes and “ Holophane " put on them. He had bought the 
name “ Dilux," and therefore saw no harm in doing that; in fact, he 
did it at the suggestion of two members of the staff, and he had consulted 
the company's patent agents and solicitor, When he took over this 
" Dilux " stock he had had tests made, and he believed the “ Dilux " 
were as good as the “ Holophane ” shades. 

Lieut.-Col. BUTLER said complaints were received from the. General 
Electric Co. about the competition of the makers of the “ Dilux " shade, 
and the board went into the relative merits of the glass made by the 
American and German companies. Mr. Mvgatt spoke highly of the latter 
company's goods, and the result was that it was decided to do away with 
the competition by taking over the “ Dilux " stock. As far as they 
could they were going to sell the spheres and hemispheres in. England, 
and the remainder abroad. 

His LorpsHie: How were you going to sell the spheres, as '" Holo- 
phane,” ** Dilux.” or what * 

Witness: That question does not seem to have arisen at that. time. 
Replying to other questions, Col. Butler said he was of the opinion that 
Major Glyn worked extremely hard for the company, 

Mr. R. WoopHovsE, another director of defendant company, said he 
understood that the stock of ‘ Dilux " was so small that it was left to 
the discretion of the managing director to deal with it. When he 
heard at the board meeting that there was a suggestion that a criminal 
action had been committed in the sale of ' Dilus ” shades as “ Holo- 
phane ? he was much perturbed, and was relieved when Mr. Inglis, the 
company’s solicitor, said it was all right. 

Prof. Sinvanus P. Tompson said he had examined the “ Holophane ” 
and ‘ Dilux " shades, and there was very little to choose between them, 
except that the ** Dilux " were heavier. He had compared their power 
of ditfusing light, and he supplied. the Court with the results. lf the 
National Physical Laboratory differed in their results from him, he 
would be inclined to think that it depended on the samples of shades, 

. Mr. H. Harrison said he had experimented with the shades in ques- 
tion, and the results showed that they were practically the same. He 
experimented with the object of ascertaining what was the loss of light 
by each, and found that they varied very slightly. ‘The purchasing 
public would not notice the difference. : 

For the defence, Mr. C. C. PATTERSON said he had made experimenta 
E two different shades at the request of defendants, He had. prepared 

ET of figures, but declined to give any opinion on the relative merits 
2 the two shades, ‘lam here in a semi-ofticial capacity,” he said, 
] ee to express an opinion. I was asked to make experiments, 

| done so, and the figures are before you.” 

dev DNE K. C., said defendant's case was that “ Dilux "—not 
Guana s manufactured. by the German firm, but the old ware—was 

p stuff, made in imitation of “ Holophane.’ He was not there to 


suggest that the plaintiff acted with any dishonest motive in having 
committed a breach of the Merchandise Marks Act—that would bé a 
technical matter; but the suggestion was that he had taken that poor 
imitation of “ Holophane,” and, erasing the name ‘‘ Dilux," had sold it 
as " Holophane," thus really perpetrating a fraud on the trade. The 
jury would hear that he did that in spite of warnings he had received 
from members of the company's staff. The engineering secretary had 
told him that if they were going to get that glass from Germany they 
must send over the proper scientific moulds from which ‘ Holophane "* 
had been made. Yet the plaintiff ordered the two stocks to be mixed 
together and sold together, and he gave orders that some of the names 
on the “ Dilux " shades should be ground off. The question for the jury 
was, Were the defendants justified in getting rid of the plaintiff as 
managing director having regard to his conduct ? 

Prof. CHARLES V. Boys, F.R.S., said he had seen results of the experi- 
ments at the National Physical Laboratory. It seemed that a ** Holo- 
phane ° 10 in. hemisphere lost only 30-7 per cent. of the light, while the 
" Dilux lost41 percent. 'heditference between the two was between 10 
and 1] per cent. In regard to the class of the“ Dilux "shades in the pos- 
session of defendants, the “ Dilux " was smoky with a yellowish tint, while 
the “ Holophane" was clear with a slight bluish tint. He found in the 
“ Dilux "" prisms some irregularity, while some projected more than others, 
showing less accurate work. He thought Prof. Thompson experimented 
with the upper halves of “ Holophane”’ spheres instead of the lower, In 
that case his results were wrong if the percentages were attributed to 
lower halves. In the “ Holophane " careful calculations, angles and 
prisms had been put together to produce the best resuits. ! 

Mr. VALENTINE M. MCKENNIE (in the employ of defendant company) 
explained that when the * Dilux " ware was purchased from the German 
Company in accordance with the agreement he was asked to make tests 
of the relative value of the “ Dilux " and ‘ Holophane " shades. He 
made a report to Major Glyn pointing out the difference, No suggestion 
was made to him about grinding off the word '' Dilux " from the shades, 

Mr. MycaTT said his interest in the ** Holophane "^ system had extended 
over many vears, and it was not true that he had made largesums of money 
out of the promotion of companies in connection with the patent. The 
first company was started with a capital of £10,000. At the end of six 
years that was used up. It was proposed to get a little more capital by 
issuinz shares, and witness took half the debentures. When the Company 
came to an end he paid off the other debenture holders and became liable 
for the debts of the company. For some time the t Holophane " shade 
was manufactured in America, and three years ago he met Major Glyn, 
and they started the defendant company in England. He had been 
ill for some time, and was not able to answer letters until Septem ber, 1911. 
Then he heard of the General Electric contract (by which the stock of 
" Dilux " in the hands of the G.E.C. were purchased), which had been 
negotiated by Major Glyn. He heard of the “ Dilux " contract in tho 
summer of 1912. Nothing was said in his presence that it was proposed to 
sell the "* Dilux " stock as *' Holophane ? ware. The ‘ Dilux’’ shades 
were very inferior in every wav. When he heard that “ Dilux " was sold 
as '* Holophane " he could not believe it, as he thought it impossible. He 
asked his informant to order a couple of hemispheres in the ordinary 
course of trade to see whether it was correct that the “ Dilux " were 
being sold as ** Holophane," and he then found that his information was 
correct, He did not hear plaintiff say at anv meeting that he had been 
selling “ Dilux " as " Holophane," and had been grinding off the word 
" Dilux." The Board expressed. great disapproval of plaintiff's conduct, 
and deprived him of his powers as managing director. He charged it as 
fraud that “ Dilux ` ware—supplied under the agreements—was sold as 
" Holophane.” 

Mr. E. P. Barrin, of Messes, Siemens Bros; Dynamo Works, said his 
firm had made very large purchases of ** Holophane " shades, The spheres 
supplied to them by Holophane (Ltd.) were of good quality in expecially 
White glass. A conference was called by defendant company among 
the leading wholesale houses with regard to the sale of ** Holophane ”; the 
conference dealt with the genuine ** Holophane? material. and members 
of the conference were asked not to supply any cheap imitation article, 
He knew that the * Dilux "stock had been bought up by the Holophane Co, 
In Novem ber of last vear it came to the knowledge of his company that 
there was a difference in the quality of the ** Holophane ”? shades ; the 
spheres were very unsatisfactory and inferior, and com plaints had reached 
him. The majority of the defective spheres were returned to defendants. 
The sale of inferior ware would be very disastrous, He urged on Major 
Glyn the necessity of coming to some terms with the Genera]. Electric 
Co, regarding the sale by them of the competing “ Dilux ” shade. 

Other evidence having been given, the defendants’ case closed and 
counsel] addressed the Court. 

His Lorpsiip said Major Glyn was just as much interested in the future 
of the company as was Mr. Mygatt, and was, therefore, not likely, a priori 
with a set purpose, to do anything which would tend to injure the 
company. Major Glyn did not, it was admitted, possess any technical 
knowledge, and in all probability he therefore bona tide believed that 
the “ Dilux " and “ Holophane ” shades were to all intents and purposes 
similar. Was it reasonable to think that the directors who had purchased 
the stock of *' Dilux " at 50 per cent. more than its invoiced price would 
throw it on the serap heap without passing a resolution to that effect. The 
question they had to consider was whether it was a fraud on the trade to 
mix up the "' Dilux " stock with the '' Holophane ” stock, and sell it— 
not intending to continue to do so when the © Dilux " had been disposed 
of— in the belief that one shade was as vood as the other ? 

The jury found for plaintiff, awarding him £400 damages. His Lord. 
ship decided in plaintiff's favour on the point of law, and entered judgment 
in accordance with the jury's findings, with costs, 
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Bell v. Milne. 

. At Edinburgh the hearing of this action was concluded before Lord 
Hunter and a special jury on Thursday last. The pursuer (Mr. J. Alex 
Bell, city electrical engineer of Aberdeen), sought to recover damages for 
alleged libel in a letter written to the Town Clerk by defender (Mr. A. E. 
Milne), solicitor and hon. secretary of the Aberdeen branch of the Electrical 
Contractors! Association. 

In his evidence, Mr. Bell gave a sketch of hia career at Aberdeen and 
of the progress of the electrical undertaking. He said it was absolutely 
necessary for the developement of the electricity department that they 
should give all assistance to intending consumers, and the Council, 
recognising that, opened a showroom in Union.street. On November 
22, 1912, a Mr. Davidson called on him at the electricity works, and 
stated that he had come to ask whether he could have heating and 
lighting by the same wires, and whether the electricity department would 
draw up & specification for lighting his house. His (Mr. Bell's) reply was 
that he could not have heating and lighting by the same wire as the 
regulations did not permit it. In reply to other questions he said the 
department would draw up a specification, and that was consistent with 
his regular work. Mr. Davidson told him that he had had an offer for 
wiring his house, but did not at first tell him the name of the firm from 
whom he had received that offer. Mr. Davidson told him the price he 
was to pay for wiring, and witness agreed with him that it was too high, 
and he also told him that there was no secret about the cost of wiring. 
Sometimes he found a tendency among contractors to charge higher for 
the wiring of larger houses. He told Mr. Davidson that it could be done 
at 12s. 6d. to £1 per point. He believed he mentioned Edinburgh, 
Dundee, Glasgow and the South, where those were the figures. He set 
his assistant to work out the amount of the offer per point, and it worked 
out at 238. per lamp point, but afterwards came to 25s. 9d. per wiring 
point. He told Mr. Davidson it could be done cheaper if they got open 
competition, but he doubted whether other contractors would tender 
under the circumstances. Mr. Davidson had asked him to prepare a 
specification for the wiring of his house, and he prepared it on the same 
lines as the offer made by Mr. Robertson. He made no.imputation upon 
Mr. Robertson's honesty. He understood that afterwards offers were 
made by other contractors. Mr. Robertson (who was a member of the 
Contractors’ Association), tendered again, the figure being £126 odd. 
The Aberdeen Electrical Engineering Company offered at £127 odd ; and 
Mr. A. D. Gillespie, who was not à member of the Association, offered at 
£84. ls. Mr. Robertson’s second offer came out at 215. Lb 1d. per point, 
and the Aberdeen Electrical Engineering Company's offer at 21s. 21d. 
per point. Witness was afterwards threatened with an action for 
damages by Robertson & Son for alleged libel. He instructed his agents 
to reply (and they did so), offering to accept service of any summons, 
Some time afterwards Dr. Gordon, town clerk of Aberdeen, showed him a 
letter which he had received from defender, and he considered that. the 
statement in the letter as to his knowledge of clectrical contracting work 
was a distinct reflection upon his business ability. He did not think 
his employers would keep him on as electrical engineer for the aty if 
his knowledge of electrical contracting work was very elementary. 

The town clerk (Dr. Gordon), Lord Provost Maitland, the Convener 
of the Electricity Committee (Councillor Gibb), ‘Treasurer Kemp, Mr. J. F. 
Anderson, Mr. Alex. Davidson and Mr. J. A. Robertson also gave evidence, 

Mr. J. ALEX. ROBERTSON, burgh electrical engincer of Greenock, said 
his Corporation had wiring and fitting powers, and he had fitted up 
384 installations in the district. He had seen the wiring of the city 
hospital, Aberdeen (which was of a simple, straightforward kind), and 
he estimated it would cost 9s. or 10s. a point, or £420 to £430 in all. He 
gave evidence as to the cost of wiring different kinds of property, &c. 

The case for the pursuer having closed, 

Mr. G. W. CRAWFORD, of Edinburgh, said he was familiar with the 
duties of a municipal electrical engineer. In his opinion a knowledge of 
electrical contracting work was not necessary for the due discharge 
of the duties of one holding an office such as Mr. Bell held. Hi cuties 
were of a totally different nature, An engineer was only respe able for 
the running of the electric lighting station, and as such must. be acyuainted 
with the design and construction of the generating plant, &c., and 
the distribution of main cables, but he had nothing to do with the actual 
wiring of private houses. ‘There were always fluctuations in the price of 
materials and fittings for wiring, and a contributing factor in the price 
was the state of trade. The only way of getting the necessary knowledge 
in such matters was by being actually in the swim of matters and doing 
them every day. The price of wiring a house or shop in Edinburgh was 
from 18s, to 20s. per point. For a house such as Broomhill Park, he did 
not consider anything under 30s. would be out of place. He had never 
heard of work being carried out in. Edinburgh at 12s. 6d, per point. 

Mr. ''HoMAs WRIGHT, of Glasgow, said Mr. Robertson’s price was very 
fair, a little under the average. The sentence in the letter com plained of 
by pursuer, alleging that the latter's knowledge of electrical contracting 
work was very elementary, did not reflect on his professional knowledge, 

In cross-examination he said he was a member of the Glasgow Branch 
of the Electrical Contractors’ Association, that was associated with the 
branches in Edinburgh, Aberdeen and other places, They had jobbing 
price lists in the Glasgow branch. The price fixed was that which the 
electrical contractors in Glasgow thought a fair price. 

Mr. ALEX. GILLESPIE, electrical engineer, Aberdeen, said he had not a 
very large practice before he got the Broomhill work. He took that 
contract because he was anxious to get a connection and build up a 
business. His tender was £84, but he lost £4. 6s. 83d. on the work. He 
was not à member of the Electrical Contractors’ Association, but he had 
applied to become a member; he could not get men otherwise. 

Mr. JAMES PETERKIN Dawson, electrical engincer, Aberdeen, said that 


during the past 15 vears he had been in charge of the electrical contracting 
department of Messrs. Blaikie & Sons, In September, 1909, witness 
tendered for the City Hospital contract at £610, and the tender was 
accepted after some time. ‘There was no concert between him and the 
other members of the association or any other contractors as to filling up 
the schedule. He did not think that the knowledge of contracting work 
fcil within Mr. Bell's professional duties. 

After defender (Mr. A. E. Milne’ had given evidence, counsel addressed 
the Court, and Lord HUNTER summed up. He said the jury might take 
it from him that defender enjoyed no privilege at all, and the meaning of 
that was that if thev found in fact that by the letter which defender 
wrote to pursuer’s emplovers, pursuer was slandered, it was no excuse in 
his mouth to sav he wrote it on behalf of someone else or heard what he 
wrote from someone else. The question for the jury was whether the 
letter founded or substantiated one or other of the charges which were 
said to be made by defender against pursuer, viz. :—(1) Whether, taking 
the letter as à whole, pursuer was accused to his employers of professional 
incompetence ; (2) whether the accusation was falsely and caluminously 
made to pursuer's emplovers that pursuer had made slanderous state. 
ments reflecting upon the honesty of the electrical contractors, All the 
jury had to consider was the reasonable construction to be put upon the 
letter, All that Mr. Davidson stated that Mr. Bell said was that the work 
could be done for 12s. 6d, in Edinburgh, and if defender was to make fair 
comment on what had been said by pursucr, he was bound to put before 
pursuer's employers the exact words that had been used and not the words 
that had been imputed. They had not to go into the question of the 
party’s ability to pay, but whether a wrong had been done to pursuer and 
what they thought was fair and adequate compensation to him.. 

The jury found for pursuer on both issues, and assessed the damages 
at £250. 


| Laubach v. Kinzbrunner. 

At the Hertfordshire County Court held at Barnet. last week, Mr. 
Philipp Laubach, A.M.1. E.E., claimed £35. 6s. from Dr. C. Kinzbrunner, 

Mr. W. H. Salter (instructed by Messrs. Robbins & Co.) represented the 
plaintiff, and defendant appeared in person. 

It was stated that the action was commenced in the High Court, but 
defendant. got leave to defend and it was remitted to the County Court 
for trial. Counsel stated that plaintiff, acting on defendant's instruc- 
tions, had translated from German into English for the purpose of pub- 
lication Prof. Kdler's book on “ Switches and Switchgear.” Plaintiff 
alleged that there was due to him from defendant £30. 166. for making the 
translation and £4. 10s. the expenses incurred by plaintiff in having the 
manuscript typed, making together £35. 6s., which plaintiff alleged be. 
came payable on the eom pletion of the work or the delivery of the manu- 
script on Jan. 8, 1912. 

Defendant pleaded that under the terms of his agreement with plain- 
tiff the charge for the translation did not become payable until the 
publication of the book (which was still in the press), and that he gave no 
instructions for the tv ping of the manuscript. 

After hearing the evidence, his Honour, Judge Scully, held that the 
charge for the translation became payable on the delivery of the manu- 
script, and that the expenses of tvping the manuscript were properly 
charged against defendant, and, therefore, he gave judgment for plain- 
tiff for £34. 10s., with costs. 


Mulholland v. Postmaster-General. 

At the Wandsworth (London) County Court on. Friday plaintiff (3 
theatre proprietor) sued for money overpaid for the hire of a telephone 
at his house and a further sum as damages for trespass, 

Mr. Moritz (for plaintith) said his client, in common with other unfortu- 
nates, had to use the Postmaster-General's. telephone service. In 
October last he became dissatisfied with the service and signified that he 
would not continue the telephone after March 24. In November it was 
agreed that the telephone should be taken at the Christmas quarter. 
During October Mr. Mulholland was informed that people were ringing 
him up on the telephone and were being told that he had been discon- 
nected, He telegraphed to the Postmaster-General : “Putney 1,769 
useless since Friday evening. Why 7” He received no reply. On 
Dec. 2, continued counsel, two people from the Post Office removed the 
telephone. ‘The following day two other people called to repair it. while 
on the third day others went to (he house to reinstate it. The Post Office 
admitted they were in the wrong. 

After hearing the evidence the jury awarded plaintiff £11. 15s. 44. 


Osram Lamp Works (Ltd.) v. David Smith & Co. 

Before Mr. Justice Warrington on ‘Tuesday, Mr. J. Hunter Gray moved 
for judgment in default of defence, The claim was for an injunction to 
restrain infringement of plaintitfs? patents of 1904 and 1906 in respect of 
metallic filament lamps, and also fordelivery upand damages. Defendants, 
had entered an appearance, but had not filed & defence, 

His Loráship entered judgment as asked for. 


Telephone Arbitration. 
In the Court of Appeal (the Master of the Rolls and Lords Justices 
Kennedy and Swinfen Kady) on Monday, upon this case being called on. 
the Attorney-General stated that their Lordships would not be troubled 
further with the matter, as the parties had agreed on terms which had been 
put into writing. He thought that all it was necessary to tell their 
Lordships was that the appeal and cross-appeal would stand dismiss 
on the terms agreed between the parties, and which had been handed to 
the Registrar, 
Their Lordships assented to this arrangement, 
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A NEW CLASS OF CONSUMER. 


Considerable progress appears to have been made in 
certain States of America and some of the Canadian pro- 
vinces with the extension of the electric service into rura' 
and farming districts. Good work is also being done o1 
the Continent, particularly with large-powered motors for 
ploughing ; but for the moment we are concerned with our 
Canadian friends, who are meeting a demand for small 
power loads. According to the “Canadian Electrical 
News," a good demand [for power is being experienced 
among comparatively small farmers, a demand which 1s 
stimulated by the difficulty in obtaining suitable labour. 
In Canada and other countries the tendency is for the 
populace to concentrate on the towns, where the factories 
and industrial interests are centred. The farmer, while 
being thus depleted of the necessary labour to work his 
land, is called upon to supply foodstuffs for the towns- 
people, and his difficulties in meeting this demand are 
becoming increasingly aggravated. Our contemporary 
states that the electric service is hailed as the means of 
salvation of the farmer who is placed in this position, and 
no effort is being spared to extend the service even among 
the smallest of consumers. It is stated that 1 H.P. to 
2 H.P. will supply the power needs of most of these small 
farmers, and that a supply is given to them at a rate which 


varies from $35 (£7) per horse-power-year for 1 H.P. to $25 | 


! ance, including in addition to ammeters and voltmeters for continuous 


(£5) per horse-power-year for anything above 3 H.P. This is 
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maximum of the contract, at $60 (£12) per year, the service 
being also used for lighting purposes. The number of lights 
used average 10 in the farmhouse and 10 among the barns and 
outbuildings. The farmers are also given the opportunity 
of combining and contracting with the power company for 
a large supply. For instance, they may purchase for 
common use a [5 H.P. to 18 H.P. motor, arrange with the 
power company for a supplv to this on the best terms, and 
make it carry out the threshing operations of half a dozen 
farms. The motor in this case is portable, and can be 
horse drawn from one farm to another. The electric power 
company obtains its energy primarily from the lines of the 
Ontario Hydro-Electric system, and distributes among the 
rural consumers with a two-wire one-phase hne at 2,400 
volts. The longest lines are worked at 4,000 and 6,000 
volts. The suppliers state that the business is profitable, 
as custom to the extent of 8 H.P. per mile is secured. Our 
contemporary says “ it is safe to predict that within a very 
short time electric lighting and electric drive of many of the 
machines used around the farm buildings will be considered 
as much a necessity as the self-binder is now known to be." 
We agree. What is more, development should be very 
rapid, for there is evidently keen competition among these 
farmers; hence their willingness to adopt modern methods 
of carrying on their business. The capital outlay required 
is a matter of interest also. It is stated by our contem- 
porary that a l m.p. installation, including motor, wiring 
and lamps, costs about $100 (£20), and a 3 H.P. equipment 
about $225 (£45). A farmer with 100 acres will have to 
invest some $175 (£35) for his electrical outfit, and he can 
operate the plant 24 hours a day if he likes for an annual 
cost of $60 (£12). No other source of power can come 
anywhere near this. | 

In the light of these interesting facts, we are disposed 
to ask if something cannot be done in this country with the 
same class of consumer. 


CURRENT TRADE LITERATURE. 

“ Disc” MovisNa-Corr INSTRUMENTS.—New catalogue sheet 10a, 
dealing with moving-coil instruments of the long scale type, suitable 
for use on continuous-current switchboards, is to hand from Everett, 
Edgcumbe & Co. The introduction of these instruments enables 
Messrs. Everett, Edgcumbe to offer to engineers and to designers of 
switchboards a complete range of instruments for both continuous 
and alternating currents, which match cach other in general appear- 


and alternating currents, such instruments a8 power factor indicators 


found to work out for a 100-acre farm, taking 2 H.P. as the frequency meters, synchronisers, indicating wattmeters, graphic 
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ammeters and voltmeters, relays. &c. Our readers can obtain a copy 


of the list on application. 


Episwan Fans.—We reproduce a reduced illustration of a post- 
card which the Ediswan people are issuing to the trade to assist them 


` 


in booming fan business in general and Ediswan fans in particular. 
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A supply will be sent to interested. trade readers who make early 

application. Inquiries should be sent to Ponders End, Middlesex. 
Sun Batus.—A new eatalogue of the Dowsing Radiant Heat Co.. 


105, Great Portland-street, London, W.. gives details of the com- 
pany’s “ Solarium " electric sun baths. 


——- 


BUSINESS NOTICES. 


Messrs. Babcock & Wilcox (Ltd.). Oriel House, l'arringdon-street, 
E.C., inform us that, owing to the re-arrangement of the telephone 
exchange boundaries now being carried out by the Postal authorities, 
on and after Monday, June 30, their telephone number will be 
City 6470 (8 lines). 

The telephone number of Messrs. Scholey & Co. (Ltd.) has been 
changed to City 5863, 2 lines. 

In future all communications for the Westinghouse Cooper- 
Hewitt Co. should be addressed to 80, York.road. King's Cross. N.. 
the oocupation of 151/2, Great Satfron Hill, E.C., having been given 
up. 

Mr. E. M. Lacey, consulting engineer, has removed to 12, Victoria- 
Btreet, Westminster, S.W. 

John Chas. Garside and Albt. Ramsbottom (trading as Chapman 
& Co.), electrical engineers, &c.. 5. Lodge-lane, Beeston. have dis- 
solved partnership. Debts by Mr. Ramsbottom, who will carry on 
the business in the same name. 


Patents Development.—The proprietors of the following patents 
desire to make arrangements for developing same in this country :— 

Patent No. 249/1912 for “ Improvements in or relating to recording 
mechanism for meters or like apparatus.” 

Patent No. 1,871/1912 for “ Improvements in or relating to integrating 
electric meters." 

Particulars from Messrz. Haseltine, Lake & Co.. patent agents and 
consulting engineers, 28, Southampton-buildings, Chancery-lane, Lon- 
don, W.C. 

The proprietor of patents Nos. 18.842,07 and 7.251712, relating to 
“ Wireless telegraphy,” desires to dispose of same or to grant licences. 
Inquiries to Messrs. Cruikshank & Fairweather (Ltd.). 65/6, Chancery- 


lane, London, W.C. 
BANKRUPTCIES, LIQUIDATIONS, &c. 


A receiving order has been made against Wm. Slade Olver. 
consulting engineer, 298, Willesden-lane. Willesden. The first 
meeting of creditors will take place on July Sat Bankruptcy-buildings, 
London, W.C., and the public examination on Aug. 12 at the same 
place. 

An application for the discharge of Jas. Edwin Stott (trading as 
Jas. E. Stott & Co.). electrician. 10. Wood-street. Byram-arcade, and 
9, Westfield.road, Hudderstield, will b> heard at the County Court 
House, Queen-street, Hudderstield, on July 3l. 

Claims against the District Electric Co. (Ltd.) (in liq.) are to be 
sent by July 31 to Mr. J. W. Hinks. 115, Colmore-row. Birmingham. 

The Miner's Lamp Electric Lighting Co. (Ltd.) is being wound up 
voluntarily, and Mr. Jas. Blackey, 42, Spring-gardens, Manchester. 
has been appointed liquidator. 

Reconstruction Scheme.— At recent meetings the members of 
Crompton & Co. (Ltd.) passed and confirmed resolutions to wind up 
the company for the purpose of reconstruction, appointing Mr. E. 
Reeves as liquidator, and authorising him to consent to the registra- 
tion of a new company with the same name (particulars of which were 
given in our last issue), and approving of the draft. agreement. with 
such new company. A meeting of creditors will take place on July 
8 at 381, Salisbury House, London Wall, London, E.C. Further 
information regarding the re-organisation of the company, including 
the changes in the staff, are given on page 532 of this issue. 
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EXTENSIONS. 


Bingley.—'l'he Council have applied to the Board of Trade for 
sanction to lay e.h.t. mains for the supply of electricity in bulk from 
Keighley and for erecting overhead cables from the Keighley boun. 
dary to the Bingley gasworks. and from Ireland Bridge across the 
river to the sub-station on the market. site. Application has also 
been made to the LG. Board. for additioral borrowing powers 
amounting to £1.500, for the supply of electrical energy. 

Brighton.— Electric supply mains are to be extended to Mouls- 
combe- place at a cost of £3845, 

Bromley.—The Electricity Sub-Committee of Leeds recommend 
their Council to supply electricity in this district, and the city elec- 
trical engineer and manager (Mr. C. N. Hetford) has been authorised 
to lay mains at an estimated cost of £10.200, DT 

Epsom.—The Council have recently applied for sanction to a loan 
of £480 for extending the electric supply cables to Woodcote Park. 

Ipswich.—The Council have decided to lay a three-phase feeder in 
duplicate to two points in the eastern suburbs. New three-phase 
plant. supplying current. at 2.300. volts to the transformer sub- 
stations will be put down at a cost of £16.00. Power to borrow this 
sum and £17.500 for mains and services is to be applied for. 


Kendal.—lhe L.C. Board have sanctioned the borrowing by the 
Council of £800 (for 25 years) for mains, £100 (for 15 years) for ser- 
vices, and £100 (for five vears) for meters. 

Marylebone (London).—'l'he London Count y Council are to be asked 
to advance £2.000 for extensions of plant at the electricity works. 

In future the cost of electricity meters is to be defraved out of revenue. 

The Electric Supply Committee report that in view of the large expen- 
diture on coal for generating purposes (nearly £23,000 being spent during 
the vear ended March 31 fast) they have had tests carried out of certain 
varieties of coal by experts, who stated that as the Council's load was 
liable to great variation an‘ all purposes " coal would be required. 

South Shields.—The Corporation decided on Wednesday to expend 
£30.000 on extensions of the electricity undertaking. and to apply to 
the L.G. Board for sanction to borrow this amount. 


West Hartlepool.—4An inquiry was held on Tuesday into the 
application of the Corporation for sanction to borrow £4,330 for the 
electricity undertaking. 

It was explained that the money was required to purchase converting 
plant, &c., in connection with the supplying of electric current to the 
tramways. Hitherto the tramways have been run by current from à 
generating station at Greenlands, midway between the Hartlepools. 
That station was taken over by the Corporation when they purchased the 
tramways, but the plant there was now inefticient and inadequate. 
Consequently, it is intended to supply the current required from the 
new waste heat station. The plant at the old tramways station is to be 
sera pped, 

York.—-The Electricity Committee recommend the City Council 
to apply for a provisional order to extend the present area of elec- 
tricity supply to the following rural districts adjacent to the city: 
Great Ouseburn, Bishopthorpe, Escrick, Tadcaster, Flaxton and 
Easingwold. 
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Bispham.—The Council intend to apply for a provisional order to 
supply electricity to Cleveleys. 

Cromer.—'The Board of Trade will hold a local inquiry on the l5th 
inst. into the proposal of the Council to transfer the eloctricity supply 
undertaking to Edmundson’s Electricity Corpn. 

Hampstead (London).—Owing to the expansion of the electricity 
undertaking it has been decided toemploy a firm of, chartered accoun- 
tants, at a feo of 100 guineas per annum, to examine and report 
quarterly on the accounts of the undertaking. 

Holmfirth.—The Council have appointed Mr. A. B. Mountain to 
report on three schemes of electricity supply before them. 

Iiford.—The electrical engineer has been directed to report upon 
the subject of fitting mechanical chain-grate stokers to the whole of 
the boilers at the electricity works. 

Salford.—The Council have approved an estimate of £340. 16s. 6d. 
for fees payable to the arbitrator and witnesses in connect.on 
with the arbitration as to tho terms for supplying electricity by Eccles 
Corporation for Salford cars in Eccles. : 

The reduced price of current means a saving (calculated on last yonr? 
consumption) of £340. 17s. 6d. por annum, or a total for the five years ? 


` £2,734. 7s. 6d. 
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Swinton and Pendlebury Council have been granted permission to fix 
12 oxperimental fittings of the Barrow system of public lighting to the 


tramway standards in Manchester-road, Swinton, 


Warrington.—On the occasion of the King’s visit electric current 
for illumination purposes is to be supplied free, provided the con- 
sumer defrays cost of connections, 


LIGHTING NOTES. 


Asylum Lighting.—The electric lighting of the Hawkhead Asylum 
was inaugurated on Thursday last by Mr. John Cameron, chairman 
of Govan Lunacy Board. 

Before he switched on the current Mr. Cameron said that in January, 
1912, the Board decided to introduce the electric light. and Mr. T.Crichton 
Fulton was appointed consulting engineer, and shorily afterwards the 
contract for the supply of current was entered into with the Clyde Valley 
Electric Power Co. Mr. Alex. Lindsay carried out the wiring and fitting 
work. The energy is carried from Motherwell and Yoker to a sub-station 
at Rosshall. ‘There are 2,000 lamps in the buildings, and are also four 
motors of 35 n.r. Mr. Fulton, on behalf of the contractors and himself, 
presented Mr. Cameron with a silver rose bowl, and Mr. Hill, the con- 
vener of the House Committee, with a Chippendale clock. 

Hamilton.— Edmundson's Electricity Corporation have been 
authorised to substitute (free of cost) metallic filament lamps through- 
out the burgh for the present arc lamps. 


Village Lighting.—At a parish meeting at Barwell (near Hinckley) 
it was decided by 47 votes to 12 to recommend the Parish Council to 
make arrangements with the Leicestershire and Warwickshire Elec- 
tric Power Co. for street lighting. 


POWER AND HEATING NOTES. 


Colne.—The Council have fixed the charge for electric current for 
heating, cooking and other domestic purposes other than lighting, 
and where a lighting service already exists, to 1d. per unit through 
Separate meter. 

Electric Driving as a Remedy for Smoke Nuisance.—Last week 
Messrs. Kershaw & Co. again appeared before Blackburn Magistrates 
on an adjourned summons for allowing a black smoke nuisance, 

Mr. Boxxey (for the firm) said new apparatus had been installed which 
had made a material reduction in black smoke. The firm had already 
spent £1,000 in electric motors and other machinery to remedy the 
nuisance. <All the machinery would now be worked by electric current, 
and the boiler would only be used for heating. The case was further 
adjourned, 

Shorediteh (London).—The Guardians have adopted motor power 
for obtaining water from their artesian well and, subject to a firm 
estimate being obtained from Siemens Bros. Dvnamo Works, a con- 
tract is to be entered into for the supply of a motor at £177. 


TRACTION NOTES. 


RAILWAYS. 

L. & S.W. Railway.— The inauguration of the first section of the 
new Waterloo station took place last week. ` 

The chairman of the directors (Mr, H ugh Drummond) said that he was 
proud that they had completed an im portent section of their great under. 
taking, and from what was now visible they would be able to realise that 
the new Waterloo would be in every way worthy of the great City of 
London, He was vlad to say that thev had almost com pleted their pre- 
parattons for the electrification of the line as far as Guildford, and over 
the whole of their suburban system. The British public were always 
ready to avail themselves of improved facilities, and the compinvy was 
providing those facilities believing that tie advantaze would be mutual. 

TRAMWAYS. 

Birmingham.—On Tuesday the City Council approved the scheme 
10r the extension of the tramway system, but the Tramways Com- 
mittee were instructed to avoid the constructior of lines in Stephen- 
son-street and V ictoria-square, 

: ae ampton.—Tho Tramways Committee have decided to appoint 

Barat ager to take the entire control of the tramways under- 

sy a commencing salary of £400 per annum. 

" den s Tramears.— As the London County Council have found 

or women onl T Siu the special morning tramcars that are run 

new by-law ES | ave asked the Board of Trade to sanction a 

Us. fon n Ing it an offence punishable by a fine not exceeding 

persons ^ to ride or attempt to ride ou the special cars. 

uda Ram. The d will appoint a tramways manager on 

dale) an f A E zn Messrs, A. Coveney (Erith). J. S. Moffet (Roch- 
: S. Pilcher (Aberdeen) will be interviewed. 


m RAIL-LESS, &c. 
oydon Corporation and Motor Omnibuses.—At a meeting of 


Croy ' . 
oydon Council on Monday, on the recommendation of the Tram- 


Committee, the following resolution was passed unanimously :— 


With reference to the motor omnibus traffic in the borough, the Com- 
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mittee recommend that the Government be urged to pass such legislation 
as will place the motor omnibus companies on terms of equality with 
regard to public obligations with the municipal tramways authorities in 
the metropolitan area, and that a communication be addressed to the 
Prime Minister, the President of the Board of Trade, and the mem ber for 
the borough upon the subject. 

Middlesex.—The County Council has come to an agreement with 
the Metropolitan Electric Tramways (Ltd.) with regard to the com- 
pany's Rail-less Traction Bill. 

The company will not oppose the County Council in its application to 
the Committee of the House of Lords requiring the insertion in the bill of 
a clause giving the County Council power to purchase the undertaking in 
15920. and the County Council will not oppose the removal of the centre 
poles in High-road, Tottenham. The Council has entered into an agree- 
ment with the company reducing the car-milcage to be run on the route 
from Euston-road to Entield from 62-267 per cent. to 62-192 per cent., and 
from 46-093 per cent, to 45-986 per cent, on the route from Euston-road 
to Alderman’s-hill. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.—It is announced that the Danish Radio- 
Telegraph Co. (Ltd.) has been established to erect and equip stations 
in Denmark, Greenland and Canada, and later in Norway, the Danish 
West Indies and at Denmark. It is stated that the new company 
has bought from the Universal Radio Syndicate of London the 
Poulsen patents for Denmark and the sole right of using the Poulsen 
System between Scandinavia and America. Communication is to 
be opened in the spring of next year. The company's capital is 
£110,000, 

The Norweg'an "torthing on June 28 sanctioned the agreement 
between the Norwegian Government and the Marconi Wireless 
Telegraph Co. to establ'sh a service between Norway and America 
by means of a station near Stavanger, 2.000.000 kroner (£111,500) 
was voted for the purpose. 

It is reported that the Postmaster-General will take the earliest 
opportunity of acquainting the House of Commons with the proposed 
substitute for the contract which was entered into with the Marconi 
Company. It is understood that the Government intend themselves 
fo proceed with the erection of the various land staitons. Nego- 
tiations are. proceeding between the Post Oflice and the Marconi 
Company, and the result of these will bo communicated to the House 
as soon as they are completed. The Government will use the Mar- 
coni system. and the operations will be carried out by the Marconi 
Company. 


DIERUM 
= EMPIRE NOTES. 
LLL UTITUR 


Australasia.—The Imperial Trade Correspondent at Dunedin 
N.Z.) states that a local syndicate is endeayouring to secure from the 
Government extensive water rights for irrigating and bringing under 
cultivation some 3,000 acres in Otago, and for generating electrio 
power. ‘Tho syndicate's application is under consideration. 

Mr. €. Cross, of the electrical branch of the Victoria Public Works 
Department has been instructed to inquire (while on a visit to England), 
into electrical matters and methods, with a view to rendering assistance 
to the Department in its administration of the Electric Act. 

At a recent meeting Launceston (Tasmania) Council made some re- 
arrangements in their tramways staff. It was decided that Mr. R. J. 
Strike (city electrical engineer) should be the head of the department and 
that Mr. S. Jewkes (tratlic superintendent) be appointed chief assistant 
tramways engineer at £250 per annum. 

The purchase of the Perth (Western Australia) tramway system by the 
State Government has now been com pleted, and the tramways were taken 
over by the Government on Monday. 


Customs Decisions.—An Ordinance (assented to by. the Governor 
on May 21) provides for the following duties on imports to British 
Guiana :— 

Electric dental appliances, machinery, not particularly exempted in the 
third schedule 15 per cent, ad. val, (British goods 12 per cent.) The 
following goods are included in the exemptions mentioned in the third 
schedule, locomotive engines and railway plant, machines or sets of 
machines (and parts thereof ) to be worked by steam, water, fire or othep 
power, or which, before being brought into use, required to be fixed with 
reference to other moving parts, and which are intended for electric 
lighting, for railway and power plant, for mining, milling and cyaniding ; 
Wire intended for use in electric lighting and for railway power plant ; 
motors and their parts, controllers and their parts, rheostats and rails 
and their appendages for use in clectric street lighting and locomotion : 
implements for use in connection with electric lighting when im ported by 
the Mavor and Town ( ouncil of Georgetown or New Amsterdam for 
lighting anv street or place belonging to them, or subject to their control - 
telegraph instruments and other materials imported by telegraph com. 
panics and necessary for the construction and use of their works; Offices, 
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stations in the Colony, telegraph forms, telephones and materials neces- 
sary for the construction of telephones. 

Egypt.—A consular report on the Alexandria district for 1912 
states that electrical machinery and gas and petrol engines were 
imported into Alexandria of the value of £168,365 (compared with 
£136.727 in 1911). of which the United Kingdom supplied £69,314 
(£50.798). the highest of the other countries being Switzerland 
£31,771 (£27.828) and Germany £30,280 (£31.647). 

Fiji.—The Receiver-General of the Fijian Treasury states that 
electrical machinery and oil eng nes imported in 1912 were valued at 
£10,105 (from U.S.A. £4,310, New South Wales £2.761. and United 
Kingdom £2,218). steam plant £41,502. and rails and fishplates £16.661 
(both mainly from New South Wales). 

Indian Electricity Supply Schemes.—The Local Government of the 
United Provinces is desirous of making provision for the supply of 
electrical energy within the municipalit'es of. Allahabad. Lucknow 
and Bareilly. and it notifies that it is prepared to grant licences under 
the Indian Electricity Act. 1910. Copies of report by the Electrical 
Inspector to the Government may be obtained from the Secretary to 
the Government, P.W.D., U.P., Buildings and Roads Braneh, Naini 


Tal, India. 
FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate" states that 
Sampacho (Cordoba) Municipality has signed a contract with the 
Compañia Rabino for the erection of an electricity station and for 
public lighting. | 

Buenos Ayres Municipality has approved the plans of the Compañia 
Italo- Argentina de Electricidad for the erection of 2,000 public are lamps. 

Santa Fe Government has rejected all the tenders received for in- 
stalling electric light plant in the police headquarters at Rosario, and 
the Public Works Department has been ordered to call for private tenders. 
Messrs. J. G. White & Co. have commenced the work of electrification 
of the Santa Fe tramways, and it is hoped to open the first section by 
the middle of next vear. 

Mr. T. Lacroze has applied to Congress for leave to construct a line 
from a point on the Central of Buenos Aires. Railway to Lujan, with 
electric traction between Buenos Aires and Lujan. 

The electric tramway in the city of Salta was recently opened, 

An electric light station will shortly be established at Rutino (Santa Fe). 

A company holds a concession for, and is preparing plans of, an electric 
light station at Bolivar | Buenos Aires). 

Rosario City Counci! intend to take up the question of public lighting. 
and either new tenders will be called for or they will ask for improvement 
in prices on those received. 

In a bulletin published bv the Commercial and Industrial Department 
of the Ministry of Agriculture on the telephone business in Argentina it 
is stated that at the end of 1912 there were 58 telephone com panies 
operating and 13 in connection with the railway companies, total 71. 
The capital of these companies is $34,750,423 (paper), and there are 
63.747 instruments in use, and 1,202 exchanges. The city of Byenos 
Aires has 3:3 telephones per 100 inhabitants. The length of the longest 
line of a telephone company is 444 kilometres and of a railway company 
636 kilometres. The companies have 4,494 employés and pay in 
wages $4,603,074. 

Austria-Hungary.—Ship F itting.—A_ consular report says the 
greater part of the hydraulic and electric riveters and plate benders 
used in the Austrian shipbuilding vards are of British manufacture. 
The dynamos and electric fittings are mostly of German and Austrian 
make, and those two countries are making greater progress from 
year to year. 

Imports and Erports.—Im ports into Trieste in 1911 included electrical 
machinery and apparatus and electro-technical products valued at 
£174,155 (compared with £884,555 in 1910). Exports of the same class 
were valued at £130,521 (£110,993). 

Hydro-electric Works in. Dalmatia, —An important undertaking near 
Sebenico has established large hydro-electric works (with 32 furnaces) 
for the manufacture of carbide of calcium, utilising power from the 
Scardona waterfalls on the river Kerka. The company has at present 
two hvdro-clectrie plants, one of 7.000 H.P. at Scardona and another of 
94.000 H.P. at Manoilovaz, higher up the river. The furnaces at Sebenico 
are capable of an annual production of 20.000 tons of calcium carbide, 
Another undertaking, with a capital of £533,333, has been initiated for 
the erection of à hydro-electrie power station at the Cetina waterfalls 
at Duara (Central Dalmatia). which are est imated to develop 60.000 H.P.. 
the energy from which will he brought down to the coast, where plant 
of twice the capacity of the Sebenico works is to be established. 

Amongst the expenditure of the Vienna municipal authorities during 
the ensurine financial year will be £52,433 for laying out of streets and 
£14,583 for tramways. 

China.—The report by tho British Consul at Changsha for 1912 
states that a number of wealthy Chinese who came to Hunan last 
summer are taking an interest in the commercial and industrial de- 
velopment of Hunan. They have already invested a large amount of 
capital in sundry enterprises, notably a native steamship company, 

and an electric light company. They also propose to engage in 


various railway and mining enterprises. 
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France.—Electro-Chemistry and M elallurgy.—W.M. Consul at Lyons 
in his report for 1912 states that a company has been formed for the 
production of zinc by an electric process invented by two Frenchmen. 

In consequence of the coal- hearing districts being far from the deposits 
of zine, the French zine minexhave hitherto been comparatively neg- 
lected, but the employment. of water-powecr, which exists in abundance 
in close proximity to the zine mines in the Pyrenees, is expected to create 
a new situation. It is claimed that production will be rendered more 
economical by the use of the electric furnace. Successful experiments 
have been carried out bv the syndicate controlling the patents of the new 
electric process in works at Arudv ( Basses- Pyrénées) and Ugines (Haute- 
Savoie), the rights have been acquired by a company with a capital of 
£160,000, ‘This company has bought falls at Arrers (Haute-Pyrénées) 
capable of generating 7,000 H.P., which will be conveyed to smelting 
works at Argelès. The principal deposits in the district produce from 
16,000 to 185.000 tons of ore yearly. The works at Argelés will, however, 
not be ready for two vears, and the company has mcanwhile rented some 
existing works in Savoy having rights over water-power of 1,500 H.P. It 
is proposed to devote these works chiefly to the production of white zine 
for which there is a big demand in France now that the use of white lead 
is forbidden. 

The electrochemical and electrometallurgical industries of the district 
continue to expand hand in hand with the ever-growing utilisation of 
water-power on which they depend. The manufacture of nitrides from 
bauxite by the Serpeck process has not yet passed out of the experimental 
stave, and the series of costly experiments which have been carried on for 
the last two vears at the works of the controlling com bination of aluminium 
companies, close to St. Jean de Maurienne in the valley of the Arc (Mont 
Cenis road), have not been crowned with the success that was anticipated, 
difficulties having been encountered in arriving at the high temperatures 
in the electrie furnace necessary for the process, but it is understood that a 
rival system requiring lower temperatures has been invented, and will 
probably be exploited. by another combination. The production of 
cyanamide from the atmosphere by means of the electric furnace is being 
carried on at Notre Dame de Briançon (Isère), but on a very modest 
scale, far below that of the great Swedish works at Alby. The output 
of the various branches of these industries in this consular district in 
1912 is estimated as follows :—-Aluminium 9,000. tons, ferro-rilicium 
30.000. tons, ferro-chrome and ferro-mangancse 15.000 tons, caleium 
carbine 20.000 tons, carbide of silicium 1,590 tons. Total value £1.327,W0. 

Electrie Power Schemes.—As has been stated in previous consular 
reports, schemes have been propounded from time to time for improving 
the navigabiliiv of the Rhone, the swiftness and irregularity of whose 
current offer serious obstacles to the com plete utilisation of the waterway. 
Most of these projects for the Lower Rhone are based on the idea of 4 
lateral canal, fed by the river, and serving sim ultaneously for navigation, 
the generation of electric power from the falls at the locks and for 
irrigation ; but such a scheme would involve an enormous outlay, and 
some favour has accordingly been shown to an alternative scheme for the 
canalisation of the river by means of a series of locks and the construction 
of a great barrage at some point, whose fall would be capable of generating 
electrical energy on a large scale, The ‘Transport Office of the United 
Chambers of Commerce of South-Eastern France some time since 
opened a competition for the best scheme dealing with the question, and 
offered prizes amounting to £1,920. The results were announced in June, 
1912, and a report was drawn up by the jury upon the practicability of 
the solutions. It appears that all the projects involved too high an 
expenditure. As regards the portion of the Rhóne between Lyons an 
the Lake of Geneva, rival schemes for the construction of dams for 
generating water: power and rendering navigable this part of the river are 
being examined by a special committce appointed by the Ministry of 
Public Works. 

An intemational Urban Exhibition is to be held at Lyons from May to 
November, 1914. ‘There will be 42 sections including health, hygiene, 
education, lighting and telephones. "un 
A report from (Grenoble says the output of the chicf industries in 
Grenoble and its neighbourhood in 1912 included electrical machinery 
£400,000, clectrie lighting £320,000 and electric tramways £60,000. The 
school for electricity is exceedingly popular, and the number of students 
increases greatly. 


Holland.—A report by the secretary to H.M. Legation at The 
Hague states that the estimated disbursements of the Government 
on extraordinary accounts for 1913 will include £106,083 for exten- 
sion and construction of international and inter-local telephone 
connections and £9,583 for the construction and purchase of local 
telephone networks. 

Italy.—A consular report on the trade of Genca for 1912 states 
that at that port the 31 electric elevators lifted 1.023.266 tous of 
coal. and the hydraulic and electric cranes (of which there are 67, 
varying from 11 to 10 tons each) worked daily during the 304 working 
days. : 

Having in view the satisfactory results obtained with electric traction 
on the Giovi Railway, the Minister of Public Works has deci ed to 
extend the system to the second Giovi line, which runs from Sam pier 
darena to Ronco, at a cost of £240,000. The material will be supplied 
bv the State railways and the electric power furnished by the Socie:& 
Forza Idraulica Maira. 

The Riviera Electric Supply Co. (a British concern) has increased it8 
supply of electric motors for the irrigation of the flower gardens. Tbe 
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extension of the electric transmission line from Ventimiglia to Latte, 
La Mortola Grinaldi and Balzi Rossi, about 5} miles, has been completed. 

A report from Palermo (Sicily) says the ‘Tramways de Palerme, a 
Belgian company formed to work a municipal tramway concession in 
connection with a scheme for the development of Mondello as a sea- 
bathing resort, inaugurated their tramway service in June, 1912, with 

$ miles of lines within the city of Palermo. In November they opened 
the line from Leoni to Mondello, making, with the Via Roma-Ucciardone 
track, over 6 miles. 

From Messina it is reported that the electrification of the existing 
steam tramwavs and a multiplication of the service is imminent. The 
generating station of the Societa Elettrica Siculo Orientale, on the 
Alcantara, has been completed, and Messina is now connected up with it. 

A report from Catania says the Società Elettrica della Sicilia Orientale 
have practically completed their works, and now produce about 
9,000 n.r. 


New Caledonia.—H.M. Consul at Noumea reports that a French 
company is carrying out important works in the south of New Cale- 
donia in connection with the erection of a large hydro-electric plant 
for the production of ferro-nickel and ferro-chrome. 

Two generating stations are to be erected at different levels on the 
Yaté River, the water from the tail-race of the higher station being used 
for the lower station. The lower station is being built first, and for this 
the water will be diverted from the river by a dam 13 ft. high to a tunnel 
9,500 ft. long, which will deliver 34,000 cubic ft. of water per minute with 
a head of 350 ft., giving 17,120 H.P. at the turbine shafts. In proximity 
to this generating plant it is intended to erect electric smelting works for 
the production of ferro-nickel and ferro-chrome. The same quantity of 
water, with a head of 157 ft., is available for the higher plant, and is esti- 
mated to give 7,000 H.P., which will be utilised to generate high-tension 
current for transmission to various points where it may be required. A 
dam 52 ft. high, forming a reservoir of about 8.000 acres, is being built to 
ensure the regular working of the plant. The entire scheme is estimated 
to cost from £200,000 to £240,000. 


Russla.—The “ Financial News " states that the Russian Govern- 
ment has resolved upon the construction of an electric railway be- 
tween Vladikavkas and Tiflis. 

The British Consul-General at Odessa says in his report for 1912 that 
in view of the approaching revision of the Commercial Treaty between 
Russia and Germany. the Minister for Trade and Industry inquired lately 
of Russian Chambers of Commerce their opinion as to how the recent 
renarkable progress made by Germany was brought about. The fol- 
lowing answer (from one of these Chambers) is suggestive : During the 
last 10 years there has been a noticeable increase in the number of German 
commercial travellers in the hardware and mctal industries, i.e., for the 
sale of various machine tools, steel, belting, general tools, electrical 
appliances, stamped goods, &c. The German traveller is distinguished 
by his thorough acquaintance with the goods he offers ; he is always well 
informed as to current prices and the quantity of goods in the market ; 
and in making offers he is guided by local conditions. ‘The majority of 
German representatives have a fair knowledge of Russian and are of an 
intelligent class, German firms often send out gratis samples, asking 
people to try and then report on them and they follow up by sending a 
traveller, They are exact and punctual in fulfilling orders, and careful as 
regards packing their goods and they often allow long credits. Several 
German firms are opening branches in Russia either as agencies or as 
technical offices, where their staff may become better acquainted with 
the market. 

A local syndicate has acquired the Kaarannes waterfall, between the 
Lakes Vietonen and Mickojárvi, in the parish of Upper Tomea. — A large 
power station is to be constructed, from which electrical energy will be 
transmitted to Upper Tomca, where a saw mill and pulp factory is to be 
built. 

. The British Embassy at St. Petersburg state that the Kishinev Muni. 
cipality have received. Imperial sanction to a loan of £89,600 for the 
extension of their electricity supply works and the substitution of electri: 
for steam power at the water-works. — Eisk Municipality are borrowing 
£20,800 for electric lighting and Samara Council £950,000 for tramways 
and drainage works. 


Spain.—A consular report from the Corunna district says the 
existing tramway lines are being converted into an electric system, 
and it is hoped that work will be completed by the end of the year. 
The extension of the present line to Sada is under consideration. 

Imports at Vigo in 1912 included rails (used on the new electric tram- 
Way system in Vigo) valued at £2,590, and machinery £63,102 (com. 
pared with £55,135 in 1911). 

At Ferrol the imports included iron and steel manufactures £53,615 
(£38,455) and machinery £35,070 (£24,340), which were supplied by the 
United Kingdom directly to the extent of £53,100 (£38,200) in the first 
case and £34,500 (£23,600) in the second. 

Electrical machinery imported into Gijon was valued at £15,153 
(£15,826), and was received from Germany, the United Kingdom and the 
U.S.A., while imports of iron and metal work (from the U.K., Germany, 
France and Belgium) were valued at £50,270 (£61,358). 


United States.— Electric Traction in Pennsylvania.—A consular . 


report on the trade of Philadelphia in 1912 states that the great 
locomotive works in the city turned out 1,618 locomotives, of which 
211 were electric. 


Steel Bails.—In 1912 the production of stcel rails in the United States 


was 3,327,015 tons (compared with 2,822,790 in 1911), of which 174,004 
tons (against 205,409 tons) were for electric and street railways. 3,455 
tons were rolled from electric steel (com pared with 462 tons). 

Pennsylvania Products. —'['he following are the values of certain classes 
of goods produced in Pennsylvania in 1909: Cars and car wheels, 
£15,035,469, electrical supplies £6,417,102, machinery £7,188,074, rail- 
road supplies £4,429, 606. 

Cleveland Electrical Undertakings.—A report from Cleveland (Ohio) 
states the new municipal electric light plant (estimated to cost £45,000) 
was commenced in 1912. There are now six electric inter-urban railways 
radiating from Cleveland throughout Northern Ohio. 

Chicago Trade.— A consular report from Chicago states that the elec. 
trical industry had its fair share in the general prosperity which pre- 
vailed in Chicago throughout 1912, the estimated value of its manufac- 
tures showing an increase of about 5 per cent., or a total of £10,500,000, 
compared with £10,000.000 in 1911. f 

In September, 1912, à commission (named by the mayor) reported in 
favour of constructing an underground railway 55 miles in length, at a 
cost of £27,000,000, but the scheme seems to have been shelved. A 
plan is now under consideration whereby all the existing elevated rail. 
ways and tramways are to be amalgamated and bought out by the city, 
and to be supplemented by a comparatively short underground line as 
a beginning. 

Milwaukee Trade,—A report from Milwaukee states that the products 
of that city in 1912 included iron, steel and heavy machinery to the 
value of £7.783.400 (compared with £7,132,161 in 1911), railway equip- 
ment and supplies £2,008,500 (£1,105,702), and electric and telephone 
supplies £2,266,000 (no figure given for 1911). 


MISCELLANEOUS NOTES. 


Batti Wallahs Society Up-River Trip.—On Saturday last 70 mem- 
bers and friends enjoyed an excellent run up river on the “ Princess 
Beatrice " in equally excellent weather. Tea was taken at Chertsey, 
and on the journey many ladies and gentlemen amused and delighted 
the party with musical selections. "The president, Mr. J. Snow- 
Huddleston, presided at an excellent supper at the Sun Hotel. 


Circuits and Cash.—L stands for ** Eektrik " Lighting Connections 
and also for £. s. d. The sending of 7d. to THE ELECTRICIAN office 
for a post free copy of the above booklet may result in a monetary 
return to the investor of no less than 10,000 per cent. within a few 
months; and possible lesser returns for less fortunate individuals, 
How this can be will appear from an announcement which will be 
made in this journal in a week or two. All we can say further at 
present is that it is necessary to read the above-mentioned little work 
when one has got it. 


Croydon Tramway Sports.—By the kind invitation of Mr. T. B. 
Goodyer, one of the genial spirits in the tramway world, we attended 
the annual sports of the Croydon Corporation Tramways on Wednes- 
day. An interesting programme was gone through, the events in- 
cluding a *' marathon " race, and walking, running, cycling, &c., 
races. The ** marathon " was won by E. W. Lloyd, of the Herne 
Hill Harriers, last year's winner (L. Davis. of Highgate Harriers) 
being second on this occasion. For the 1 mile handicap tor tramway 
employees only, the * Tantalum ” challenge cup. presented b y Messrs. 
Siemens, was won for the second time in succession by E. Baker, of 
Portsmouth Tramway A. C. The Croydon Corporation Tramways 
Military Prize Band played during the afternoon. 


C.SS. “Silvertown ” and *Dacia."—In the ‘‘ Cork Examiner" for 
Monday, June 23, considerable space was devoted to a description 
of these two cable-laying and repairing vessels belonging to the 
India Rubber. Gutta Percha & Telegraph Works Co. The illustra- 
tions showed (1) the deck of the '* Silvertown,” (2) the chief officers 
of the two vessels, and (3) the two ships anchored in Cork Harbour. 
The presence of both vessels off the city was the occasion of the 
excellent description which appeared in the '* Examiner." It will 
be remembered that, owing to rough weather, the ‘‘ Dacia " had to 
put into Cork for repairs, necessitating the transfer of the '* Dacia's ” 
cable load to the ** Silvertown,” which event created quite a stir in 
Cork, and gave a good deal of employment that was very welcome; 
545 nauts of cable were thus transferred, the break in the cable for 
which this cable was required having occurred 378 miles from the 
shore end at Ballinskelligs in 2,300 fathoms of water. The in. 
teresting article in the '* Examiner " was written from notes sup- 
plied by Mr. May. chief electrician on board the “ Dacia," and we 
feel sure the readers of the “Cork Examiner" must have been 
greatly interested in the notes and illustrations concerning the work 
of these two good ships The “ Dacia” is the doyen of the sub- 
marine cable service. 


Electrical Trades’ Benevolent Institution.—Mr. Justus Eck, chair- 
man of the committec of the Benevolent Institution, has sent us the 


_ following letter, setting out the urgency of the call for the balance 
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of the sum of £1,000 required to ensure the payment of £100 by Mr. 
G. Byng :— 
TO THE EDITOR. 

SIR: On mv return from Australasia I was much gratified to hear of 
Mr. G. Byng's splendid offer to give £100 to the funds of the Electrical 
Trades’ Benevolent Institution, if £1,000 could be raised in individual 
amounts of not less than £50 each, before July 16, 1913. Iam, however, 
surprised to find that over two months have gone by and the donations 
are still short of the amount of £250 required to enable the Institution to 
obtain the benefit of Mr. Bvng's offer. 

In view of the large number of wealthy persons connected with and 
benefiting by the electrical industry, this appears to me an extraordinary 
state of affairs. The main object of the Institution is to grant pensions 
to deserving and necessitous persons who have been on the staff of clec- 
trical firms. Such pensions, for obvious reasons, can only be paid out of 
the interest or dividends on invested funds ; the present income from this 
source (about £125) is quite inadequate to meet any serious demand, The 
invested funds must therefore be increased without delay. 

The calls on the Institution for grants for temporary relief are increas- 
ing steadily, although the committee has fortunately been able to keep 
the sum of the grants down to a low figure by their success in obtaining 
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Electric Cable and Wire. 

The CoMMIssroNERS oF Hts Masesty’s Works, &c.. invite 
tenders for the supply of Electric Cable and W.re for one year 
from Sept. 1, 1913. Forms of tender, cond t’ons. &c., from the 
Storekeeper, 12, Lambeth Palace-road, S.E.. and tenders (by 
ll am. July 18) to the Secretary, H.M. Office of Works, &c., 
Storey's-gate, London. S.W. Se? an a lverlisemenl. 


E.H.T. Switchgear. 

Newport (Mon.) Corporat on ‘nvite tenders for additional 
Extra-high-tension Switchgear,  Speciticatcon, schedules, draw- 
ings, form of tender. &c.. from the borough electrical engineer 
(Mr. A. Nichols Moore), and tenders. addressed to the town clerk 
(Mr. Albert A. Newman) must be del vered by 10 a.m. of Satur- 
day, July 19. Sce also an advertisement. 


Traction Switehboard Panel. 

The Tramways and Electricity Committee of BELFAsT Cor- 
poration are prepared to receive tenders for the supply of a 
3,500-ampere Traction Sw.tchboard Panel. Spec.fication, with 
form of contract, may be obtained from the city electrical 
eng neer (Mr. T. W. Bloxam). East Bridge-street. Pelfast. and 
tenders must he lodged with the town clerk (Mr. R. Mever) by 
10 a.m. of Monday. July 21. ^eealierlisenient. 


Telegraph and Telephone Material. 

Tenders are invited by the Commonwealth of Australa for 
the supply and delivery of Telegraph and Telephone Material 
at various towns in the Commonwealth States. Tender forms, 
specifications, &c., from the Commonwealth Offices, 72, Victor.a- 
street, London, 5. W. The places where goods are to be delivered 
and the dates for receipt of tenders are given in an advertisement. 


Cables. 
BIRKENHEAD Corporation require tenders by 9am. July I4 
for Lt. Main Cable and i.r. lead-covered and armoured Service 


Cable. Specifications, &c., from the Borough Electrical Engi- 
neer. 
Trolley Wire. . 


LoxpoN County Council require tenders by 11 a.m. July 15 
for supply ot 5 miles of 4.0 Grooved Trolley Wire. Forms of 
tender, &c., from Chief Officer of Tramways, 62, Finsbury-pave- 
ment, E.C. 


Lamps, Cables, Wire, Ampere-hour Meters, &c. 

RoruERHAM Electric Light and Tramways Committee require 
tenders by July 8 for Tramway Stores and Materials, Incan- 
descent Lamps, Single v.b. Cov ered and h.t. Cable and Trolley 
Wire, Ampere- -hour meters, &c. Specification. &c., from the 
Engineer and Manager, Electricity Works, Rotherham. 

Street Lighting. 

LLANIDLOES Town Council require tenders for Street Lighting 

for seven years. Specification from the Town Clerk. 


Mechanical Stokers. 
EccLEs Electrie:ty Committee want tenders by 10 a.m. 

July 21 for supply and fixing of Mechanical Stokers for four 
Lancashire Boilers. Specification, &c., from the Borough 
Electrical Engineer. 
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employment for most of those persons whom the Institution has assisted, 
It may interest vou to know that no qualified person who has applied for 
assistance has faile: d i receive ii — Yours, &¢., Justus Eck, 

( ‘hairman of the Committee, 


Outing.—The employés of Messrs. Bruce Peebles & Co.. Edin. 
burgh. went for their annual excursion on Saturday last, St. An. 
drews being selected. 


Presentations.— Mr. W. Wyld. the late tramways manager at Bir- 
kenhead. has been presented with a silver salver by the chief officials 
of the Corporation. 


A presentation of a silver rose bowl was made to Mr. C. Crompton 
at the Are Works Clubhouse on Friday last, the occasion being his 
retirement from the services of Messrs. Crompton & Co. 

Mr. A. J. Hodgson, works manager, in making the presentation on 
behalf of the employees, referred to Mr. Crompton’s long connection with 
the company. and Mr. Bickmore, as one of its oldest servants, spoke in 
support of Mr. Hodgson’s expression of good wishes for Mr. Crompton's 
future success, 
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Conduits, Sub-Station Plant, Switehboards, &c. 

Hackney (London) Council require tenders by 6:30 p.m. 
July 24 for e.h.t. ring main Conduits, Transforming and Con- 
verting Plant, with starting and controlling apparatus, &c.; 
e.h.t. and Lt.d.e. Switehboards and hand-operated Travelling 
Cranes. Specitication. &c.. from Engineer, 306, Mare-st, Hackney. 

Workhouse and Infirmary Lighting. 

SC ABBOROUGH Guardians require tenders by 10 a.m. July 12 
for the electric lighting of their workhouse, and infirmary, in- 
eluding Boilers. Engines, Generators, Switchgear and Wiring 
for about 360 lights. Specitications from Messrs. Tennant & 
Barrs, Cathedral-buildings, Dean-streets. Newcastle-on-Tyne. 


Mine Exp (London) Guardians require tenders by noon July 
10 for, Electric Light Engines and Switchboard for the workhouse. 

West Ham Guard ans want tenders by 10 a.m. July 10 for 
the Electr e L'ght ng of Forest House branch workhouse and 
cottages. Spec ticat on, &c., from the Clerk, Board Room, 
Un on-road, Leytonstone. 


Generating Plant, Battery, Switchboard, Mains, &c. 

Roscrea Bacon Factory (Ltd.). Roscrea, Ireland. want 
tenders by July 11 for Building Work. Gas Engine and Suction 
Plant. Dynamos and Motor Dynamos. Storage Battery, Switch- 
board and Instruments, Overhead Feeders. Distributing Mains 
and Street Lamps in connection with the lighting of the town. 
Specification, &c., from the Secretarv. 


Switchgear, Transformers, &c. 
SALFORD Corporation want tenders by noon July 9 for supply 
and erection of Two-phase Switchgear, Scott Transformers and 
Regulators, Specifications from Borough Electr:cal Engineer. 


School Lighting. 

Tenders are requ' red by J0 a.m. July 8 for Wir ng the Boys 
Secondary School, V.ctor'a-road. North, SOUTHSEA. — Specifica- 
tons, &c., from Mr. A. H. Bone. Cambr dge Junction, Ports- 
mouth. 

GREENOCK School Board want tenders by noon July 7 for 
Wirng and Fitt ng at the H'ghlanders’ Academy, Greenock, 
Spcce:ficat ons from the Clerk. Mun c: . pal-bu:ld.ngs. Greenock. 


Surface Condensers, Hot Wells, Piping, Pumps and Motors, &c. 

The Agent-General for VicrogrA invites tenders for (4) Twin 
Surface Condensers, Hot Wells, Piping and Sundries, (B) Air 
and Water Extraction Pumps and Motors, and (c) Circulating 
Water and Sump Pumps with motors. for a power station to be 
constructed in connection with the electritication of the Mel. 
bourne suburban railways. Specitications with forms of tender, 
from the Agent-General, Melbourne-place, Strand, W.C., to 
whom tenders are to be delivered by first post Monday, August 4. 
Further information may be cones from the consulting 
engincers, Messrs. Merz & McLellan, 32, Victoria-street, S.W. 

Electrical Equipment for Tur nel. 

The Manager ot the State Coal Mines, Wosxti acer (Victoria), 
will recei. e tendere until noon Aug. 13 for the supply of Electrical 
Equipment for the McBride T Funnel. Particulars from the 
Manager, at Wonthaggi, or the offices of the State Coal Mines, 
_ Rob )'s-buildings, Collins- street, Melbourne, 
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Steam Dynamo. A. Hawkins & Sone 


SoUTH MANCHESTER Guardians want tenders by July 12 for 
manufacture and erection of à 9-11 kw. Steam Dynamo. Speci- 
fications, &c., from Mr. F. W. Page. 14, St. Ánn's-square, 
Manchester, 

Switehgear and Accessories. 

The Agent-General. on behalf of the Government of Western 
Australia, is Prepared to receive tenders for Switchgear and 
4 ccessories in connection with an electric power station at 
PERTH. Specifications and forms of tender from the Agent. 
General, 15, Victoria-street, Westminster, S.W.. and further 
information may be obtained from the consulting engineers, 
Messrs. Merz & McLellan, 32. Victoria-street, N.W. Tenders 
must. be delivered to the Agent-General by Saturday. J uly 19, 

Telegraph and Telephone Materiai. 
he Postmaster-Ceneral's Department, PERTH (W.A.), require 
tenders by 3 p.m. J uly 30 for Steel Towers and Ironwork, and 
by 3 p.m. Aug. 6 for Insulators, Telegraph and Telephone 
Material and Iron Poles (W.A. schedules 258 and 261). 
Bonding Material. 

The Municipal Tramy ays Trust. (ADELAIDE, S, AUSTRALIA), 
require tenders by 3 p.m.. July 29, for supply of Bonding 
Material. Forms of tender, &c.. from the Manager, Hackney- 
road. Adelaide. 

Are Lamp Carbons. 

Sealed tenders will be received at the office of the Receiver- 
General and Director of Contracts, Valletta. MALTA, up to 
ll a.m. of July 10 for the supply of Arc Lamp Carbons. Printed 
forms of tender, Specifications, &¢.. from the office of the Receiver- 
General and Director of Contraets (Mr. Tom Vella). or the Crown 
Agents for the Colonies, Whitehall Gardens, London, S.W. 


Tramway Construction. 

Tenders will be opened on Aug. 9 at the offices of the Ministry 
of Fomento, Madrid. for the Construction of an Electric Tram. 
way from Baoza Station, on the Madrid-Saragossa- Alicante 
railway, to Linares, An option on the concession is held by the 
Compagnie d' Electricité et de Traction en Espagne. (The con. 
tract will probably be given to a Spanish firm, but some British 
material may be used. ) 

Tenders will be rece: ved unt] Aug. 27 for the construction and 
working of an electric tramway in Vico (Spain) The Cia Anon. 
Tranvias Electr'eos de V igo has an option on this concession. 


Hydro-Electric Plant. | 
The Municipality of Lio (Costa Rica) require tenders for 
the erection and working of a hvcr electric plant to supply 
power to the city of Limon and neighbourhood. the plant com- 
prising two 414 m.p, Pelton turbines, two 400 kw. generators, 
and six transformers. The date for the opening of the tenders 
will not be before Sept. 18. Plans and particulars may be 
obtained from the Ingeniero Municipal. Limon, 
Electric Cranes, 
Tenders will be received at the Port Committee's offices, 
BARCELONA, on Aug. 1 for the supply of Electric Cranes. 


Electricity Supply and Tramways. 

CONSTANZA (Rouman‘a) mun'cpalty regure tenders by 
July 11 for concess‘ons for the supply of Electricity and the 
Construction of Electric T ramways. 

Telegraph Wire (Extension of Time). 

The time for the receipt of tenders by the NoRWEGIAN STATE 
TELEGRAPH DEPARTMENT for the supply of 400.000 metres of 
Double Wire has been extended to noon on J uly 5, as alternative 
tenders are des red for a rather better wire than that usually 
procured. Tenders to the Tekniske Avdeling, Telegrafstyrelsen, 
Hasselgaarden. Chr'st'an'a, where form of tender, and samples 
can be obtained and spec.ficat'ons and conditions seen. Local 
representation is essent. a], (In Norwegian Government contracts 
a preference of from 10 to 15 per cent. or more is given to 
Norwegian manufacturers, ; a: 


Se iit 
= TENDERS RECEIVED AND ACCEPTED. = 
TITIUS 


LoNpow Country Counctt.—The Council have accepted the fol- 
Owing tenders for electric lighting of schools, the lowest tender 
emng accepted in each case :— 

Tredegar & Co. (High-strect, Shadwell, special school), £177 (7 tenders 

received ; highest £280). 


: 9» Cash & Co. (Elthorne-road, Islin D, special school), £108. 0s. 
(7 terdors received ; highest £103). RTE 


tA 


(Fairfield.roa4, Bow, school), £399 (10 tenders 
). 


received ; highest £553 
H. J. Cash & Co. (Wilton-road Central, Hackney), £203. 8u. (6 tenders 
received : hichest £2N0)), 
H. J. Cash & Co, (Lewisham Pride Lewisham, school), £249 (9 tendera 
received ; highest £428), 
London ( ‘ounty Council have also received the following tenders 
for the supply. &c.. of h.t. and lt. cables required in connection with 
construction di reconstruct lon of tramy ave during the current year: 


Western Electric Co. (Ree. for are panery o., £25,409 16 8 
Johnson & quU M 26.018 3 5 
Siemens Bros, & Uap tone atthe aaah A os ca 26,169 O lI 
W.T. Henleys Telegraph Works ETE 20.187 10 3 
Callender’s Cable & Construction Co... 26.941 18 2 
BIOL SINN c Le 2 ee 27.20] 5 4 
British Insulated & Helsby Cables, 27,837 11 9 


Chief officer's est Imrie, £24,000. 

LEYTON.—Messrs, T. Bolton & Sons are to Supply one mile of 
trolley wire, at 8 Lad. per Ib, 

Tenders were also received from F, Espin (Lid.), at Aid.; F. Smith & 
Co. 01d. ; British Insulated & Helsby Cables, 9!d.; and Equipment & 
Engineering Co., 10d, per Ih. for phono-electrie trolley wire, l 

The tender of B. Thomas has also been accepted (at £104) for the pro- 
vision of a switchboard pane]. K 

NALFORD.— The following tenders have been accepted by the 
Council :— 

Halliwell & Co., wiring new secondary school for hovs, £341. 19s. ; 
Brush Electrica] Engineering Co.. one double-deck sinzle-truck tramcar 
body with vestibule ends, £530 > nine additional car bodies of a similar 
character, £500 per car body (this price is subject to a reduction of £30 
per car body if, after experiments, it is decided not to adopt vestibule 
ends); J. €. Brill Co., 10 tramcar trucks (less wheels and axles), £548 ; 
Walter Scott (Ltd.), 1.000 tuns Sandberg steel tram way rails, £7. 7s. 6d. 
per ton (plus a rovally of 8s. per ton), 

The following tenders have also been accepted for supplies of the 
following articles for period ending March 31, 1914 :— 

H. G. Mabbs, motor starters, approximate value of contract, £375 ; 
Chamberlain & Hookham (£600), General Electric Co. (£380) and Fer- 
ranti (Ltd.) (£100), for cleetricity meters, | | 

VIBRATION ABSORRER.—Mo s ¥, Mitchells, Ashworth, Stansfield 
& Co. have received an order for about 1,410 sq. ft. of their Masco- 
lite B.U. (1t in. thick) to absorb v. brotion and deaden sound to be 
pliced between the men end lower concrete foundation on which 
sre to be erected three Diesel engines at the Flood-strect generating 
station of the Chelseg Electricity "upply Co. 

BERMONDSEY ( LoNDOoN).— In connection with the proposal to 
strengthen the feeders and ma ns, the Council have placed an order 
with British Insulated & Helsby Cables (Ltd.) for 769 yds. 0:5 cable 
at £673 and for two feeder pillars at £117. 

HasriNaGs, —The Corporation have ordered 100.000 pairs of car- 
bons for Oriflammo are lamps, at £2. 18s, per 1,000 pairs, 

DERBY.—The Council have placed an order with the British- 
Thomson- Houston Co, for a rotary converter at £1,232. 

SOUTHAMPTON.— Five tenders were received by the Council for 
wir.ng Regent's Park School, and the lowest, that of I. Groves & Co. 
(at £195. 10s. 8d.). has been accepted. The highest tender was for 

£341. 19s. 

West HanrLEPOOL — The Corporation received five tenders for 
two 300 kw. rotary converters, with transformer switchgear, traction 
feeder, and B.O.T. panels, &c. ; and that of the British Thomson- 
Houston Co, has been accepted. l 

KiNGsTON,— The Council has accepted the tender of the Craigrark 
Electric Cable Co. for the supply of 880 yds. of 0.1 sq. in. lt. cable, at 

£198 ; 440 yds. of 7/18 Lt. cable, at £39. 15s. ; and 440 yds. of 7/16 
l.t. cable. at £47. 10s, 
REGINA (CaNADA).— The City Commissioners of Regina, Sas- 
katchewan, have Just ordered from Messrs. Bruce Peebles & Co. 


HUDDERSFIELD.—The Council have accepted the tender of 
I. Frankenburg & Co. for service and bitumen cable, and that of 
W. T. Glover & Co. for concentric cable, E HE 

METROPOLITAN ASYLUMS Boarp.—The tender of W. J. Fryer & 
Co. (at £75. 10s.) has been accepted for wir:ng the open-a'r bálcon' es 
at the Brook Hospital, Shooter's Hill. | i 

WARRINGTON.—For a su pply of motors the tender of Veritys (Ltd. ) 
has been accepted by the Council, 2E 

PRAHRAN AND MALVERN (Vic roRIA). —The Tramways Trust 
have accepted tho tender of Duncan & Fraser for 10 combination car 
bodies, £635 per car, and six summer oar bodios, £520 per car. 

CAMBERWELL (ViCTORIA).—The Municipality have accepted the 
offer of the Melbourne Electric Supply Co. for street electric lighting 
at £628 per annum. Xd by N AFANANE o s 
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Commonwealth Tenders.—The following tenders have been accepted 
by the Australian Government Departments :— 

Postmast-r-General’s Department, Melbourne.—Thomson & Co., 10 
distilling plants for wireless telegraph stations, £300. 153. 

Postmaster-General’s Department, Adelaide.—Siemens Bros, Dynamo 
Works, 900 iron polea, with side plates, £2. 8s. cach ; 200 ditto, £4. 7s. each, 

Commonwealth Department of Home Affairs.—(1n connection with the 
Federal Capital electric power scheme).—Babcock & Wilcox, boiler- 
house plant, £5,706: Belliss & Morcom, engine room plant, £3.816; 
Gilbert Lodge & Co. alternatorand exciter, £1,204. 102 ; British Insulated 
and Helsby Cables, aluminium cable and accessories, £3.13]. bs. 3d. ; 
N. Guthridge Ltd., gal. steel cables and wires for power supply to Federal 
Capital, £243 ; A. Leplastrier & Co., coal and ash conveyor and accessories, 
£3,011. 125. ; British Insulated & Helsby Cables, 880 yds, of eable, 
£413. 4s. 

Government Tender Board, Perth (W A.) Geo, W. Kelly & Lewis, 
haulage engine, complete, exclusive of electrical equipment, £1,243, and 
electrical equipment, £604; Noyes Bros., 7/211 S.W.G. insulated cable, 
at £15. 1s. per mile; Automatic Telephones (Australasia), mercury are 
rectifier with spare parts, £91. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ErLis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

W henever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS. 
152 Cooke & WgsTwoob. Device for lighting gas lamps. (2/1/12) 

10,542 MarcorM. Concrete columns and particularly concrete columns of towers for 
wireless teleeraphy. 

12.530 FRENKEL. Manutacture of insulated electric wire coils. (13 8/12) 

12,833 ELEKTROMOTOREN-WERKE HERMANN GRADENWITZ. Electric conveyors or trans- 
porting devices. (31/5. 11.) 

12.847 GeLL. Automatic switching system for telegraphy and the like. and apparatus 
for the same. 

12.973 AITKEN, Telephone exchang» systems. 

12.974 AITKEN. Telephone switching systems. 

12.975 AITKEN. Branch telephone exchange switchboards. 

13,155 HguRTLEY. Electric telegraphy. 

Relates to submarine cable teleeraphy forming the signals of the morse code by 
sending into the cable impulses produced by a vibrating contact maker which is so 
controlled by the sending apparatus that the impulses sent into the cable are in all 
odd fully completed and of, equal duration jindependently of the contact made by 
the key. 

13.208 CHAPMAN. (Chapman.) Electrical signalling apparatus. 

13,703,PARR. Liquid fuel vaporiser for use with furnaces, internal-combustion 
prime movers, and the like. 

14,378 B.T.-H. Co. & Younc. Electric measuring instruments. 

16,174 Leitner. Automatic electric supply system. 

16.348 Epwarps. Means for ensuring electric continuity in metallic conduits. 

17,391 McLean. Construction of field magnet for dynamo-electric machines. 

18,087 Siemens Bros. Dynamo Works (Ltp.) & Howard. Cooling of dynamo-?lectric 
machinery and means therefor. 

18,109 Marks. (Clinton Wire Cloth Co.)  Circuit-breakers for electric welding machines. 

Relates to a machine for electrically welding wire fabric comprising a pair of 
welding jaws. one of which is movable during the upsetting operation. a relatively 
stationary terminal of an electric circuit, a complement il movable t:rminal provided 
with perforated lugs, a catch member carried thereby, rods carried by said stationary 
terminals and arranged in said lugs on the movable terminal, coiled springs upon 
said rods between said terminals and tending normally to move the movabl» ter- 
minals away from the stationary terminals, a pivoted lever supported by one of the 
welding jaws, a catch member by said lever and arranged to engage the catch member 
carried by the movable terminal. and means connected to the other welding jaw for 
mechanically operating said lever to disengage said catch members as the welding 
jaws approach each other to effect the '' upset," 

18,220 B.T.-H. Co. (G.E. Co) Electrodes for arc lamps. 
18,369 CoLtonna. Polarised telegraphic relay. 

Describes a form of polarised relay in which permanent magnets are inserted in the 
two pole shoes, one or more of which may be removed for regulating the strength of 
the field between the pole shoes as desired. 

18,746 B.T.-H. Co. (General Electric Co.) Electric cranes. 

19,807 Conner & Hearey. Electric flexible conducting cords. 

20,776 LN & CottiNs. Cable connectors to electrically-heated laundry and similar 
rons, 

21.740 FussgLL & Kosak. Fish wire machines for threading wires through i 

22,231 Horrock & Stout. Holders for electric ineande-c nt nines Jac 

Within the shell of the lamp is provided an insulating block in which are disposed 
a plurality of resistance coils axially parallel and in a conc2ntric series around the 
central contact and connected to a plurality of contacts depending from an insulating 
washer or disc on the block. The lamp socket is adapted to be rotated within the 
small section in the usual way, and is provided with a spring contact adapted to co-act 
with the depending contacts disposed around the c2ntral contact to th» end of which 
a ferrule (insulated), forming part of the lamp socket, is screwed so that bv turn- 
ing the socket of the lamp in relation to thecantral contact the intensity of the light 
may be varied. 

24,345 GirRARDBAU. Aerials for use in wireless telegraphy. (25/10/11.) 

Relates more especially to means for increasing the wave-length, and claims for 
this purpose in the wire proc2eding from the station a horizontal part which radiates 
no waves and is of a flat spiral form, the wave-radiating part of the antenna lying 
between the earth and the spiral wave-lengthening portion. 

26,502 Goss. Electric alarm clocks. 

27,403 RoBERT BoscH (Firm oF). Short-circuit’ng devic: for the ignition mechanism 
of internal-combustion engines. (13/1/12.) i 

29,569 Mayer. Electric heaters. 

29,736 PicKARD. Fittings for electric incandescent lamps. 


1913 SPECIFICATIONS. 
237 Crompton & Co. & Crompton. El :ctric arc lamps. 
1,206 li ae Means for starting intornal-combustion engines used on motor 
vehicles. 
1,995 Sicnat Ges. Recsiver for submarine signalling. (1/6/12.) 

Relates to that type of receiver in which between the vibrating plate attached to the 
ship's side and the microphone a devic? is inserted which has a sharply defined p2rlod 
of its own, and consists in not only tuning the intermediate member to the required 
frequency, but also arranging that the rate of damping of its oscillations due to its 
attachment to the ship's side shall bs approximately equal to the rate of damping due 
to the energy imparted to the recziver. In this way the energy transferred to the 


receiving member, which is converted into a useful form, is very near 2 
energy reflected back from the ship’s side, : ban ond 


39,575 ELEkTRIzITATSwWERK Lonza AKT.-GES. A paratus for the 


metals from their fused halog:n co un 
3432 Wiss. Elsctric safety-fuse plug. D 


production of alkali 


12,208 Margs. (Hooker Electrochemica! Co., U.S.) Electrolytic cells. ° 
12,218 WALTER & DisrLAvgER Co. Automatically operating electrica 
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APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked +) ave not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached tothe. if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


Miy 15, 1913. 


11.317 Murpocy. Instrument for testing the magnetic susceptibility or p-rmeability 


of marnetic substances. 


11.355 Hatre. Electric switching devices. 
11,371 Marcont. Wireless telseraph transmitters. 


May 16. 1913. 


11.480 Marks. (Maschinenbau Anstalt Humboldt, Germany.) Rotary magnetic 


separators.’ 

440 FRANRLIN. Containers for galvanic cells. . 

441 Wises. Measuring hieh voltaess, 

452 CAMIBRI I. S t irating and obtaining rare eases containing radio-active emana 
tions from natural pies and apparatus therefor. 


11.453 Marconis WIRELESS TELE oRArH Co. & FRANKLIN. Detecting continuous elec. 


trical osc Hations. 


11.469 Accumut ATOREN-FABRIK AxT.-Ges. Signalling apparatus. (14/3/13, G2rmany.)® 
11.470 Weiss & JeRoer. Electric pocket lamp. 


May 17, 1913. 


11.503 Kevvin & JAMES Write, Fiero & Renerew. Mariners’ compasses. 
11.526 Resenners. Synchronous dynamo-electric machines, (Addition to 9,644712.) 
11,539 Arno. Safety transformer.* 


May 19. 1913. 
551 Birp. Ratchet and pawl free-wheel driving pulleys fitted to dynamo. 
500 WitLtAMs. Enumerating telephone calls and apparatus therefor. 
579 BECKMANN & AxT.-GEs. Mix & Genest. Selector arrangement for several stations 
lying on a common line.” 


11.590 Barcx. (Georg Heimann, Germany.) Graded service automatic or semi- 


automatic telephone system. (Addition to 11,261.)* 


1.609 Brows. Telephony. 
1.623 Irving & O'Donnect. Electrically operated or controlled valve. 
1,629. 11.630 Munro & R.E.T. Construction Co». Trolleys for electric traction 


systems. 
657 B.T.-H.Co. (G.E. C3.. U.S.) Protective device for elsctric distributing systems. 
(658 AKTIEBOLAGET L. M. Ericsson & Co. Electrical control clocks for trunk-line 
switchbourds, (21 5 12, Swsden.i® 


11,659 Pau. Indicating apparatus. 


May 20, 1913. 

673 READ. Incandeceont electric lamps. 

674 GoopmMan. Electrical method of burning lime. 

677. 11.678 Lancaster. Electric heating and cooking apparatus. 

4 Mourn. (Korting & Mathieson Akt.-Ges.. Germany.) Arc lamps.® 

15 BELL. un. Electrically-op rated mechanism for advertising and other purposes. 

7 DimAND.. Spark plugs. (23/10/12, U.S)* 

50 JouwsoN. (Deutsche Gold und Silber Scheide Anstalt vorm. Rossler, Gormary.) 
Production of alkali metals by the molten electrolysis of alkali compounds. 
(Addition to 1,933/13.)* 


11,751 Barer & McKecunis. Electrical relays. 
11,755 Markt. Construction of el:ctric cziling rose. 


May 21. 1913. 
822 Cowrer-CoLes. Coating iron and steel plates with other metals. 
.825 COMPAGNIE INTERNATIONALE D'ELEcTRICITE Soc. Anon. Electricity meters, 
31/5/11, Gormany.)* 
.833 H. L. Snort, A. E. Snort & H.O. Sort. Wireless telegraphy. 
847 Wartmann & Tupor AccuMULATOR Co. Welding rail joints.* T 
850 DESPESSAILLES, Electric cut-outs with multiple safety fuses. (31/3/13, Belgium ) 
858 HARRISUN & Frazer, Electric safety lamps. 
850 Leitner. Electrical equipment of motor vehicles. 
(872 Soc. or CHEMICAL INDUSTRY IN BASLE. Electrolysis of aqusous solutions. 
912.12. Germany.)* 


11.986 Zenk. Commutators. (21/5/12, U.S.)* . 1 
11,883 BARON. (G-org Hiemann, Germany.) Automatic or semi-automatic graded 


servic? telephone system.* 


11,896 WEAVING & Ferranti. Electric water heaters or th» like. 


May 22, 1913. 
905 Rattins & GasRARD. Equalisine or balancing electric currents. —— 
'93) BSLLING. Construction of electrical hot plates, boiler rings and the like. 
(945 TURNER. Contact make and break devices adapted for use in wireless telegraphy 
and for other purposes. 


11,951 Green. Supporting and holding down railway, tramway, tramroad rails, and the 


hike,® 


11.969 A. P. Lunppers, OC. C. Lunpsers, P. A. Lunpsers & Pess, Electrical con 


nectors of the plug-and-sock*t type. 


11.972 Sittivan. Automatic ships’ telegraph alarms.* "mis 
11.975 Rssisro-EtgcTRICAL Mro. Co. & Ruzicka. Production of electrical resistans? 


materials.* 


11,988 Ges. rug NAUTISCHE INSTRUMENTB G.M.B.H. Gyro compasses. (20,'8/:2, 


G':rmany.)* Add 
990 LAWRENCE, El-ctric ignit'on generators. (Addition to 14,324 and 21,582/12] 
931 KRERscuBAUM. Metallic vapour lamp. (8/1/13, Girmany.)* 
993 MANN. Urns or the like for heating water by electricity. 
996 B.T.-H. CO. (G.E. Co., U.S.) Compressors. 


1,998 Automatic TELEPHONE Mro. Co. (Automatic Electric Co., U.S.) Telephon’ 


systems.* 
May 23, 1913. 


12,035 Automatic TErEPHoNE Mro. Co. (Automatic Electric Co., U.S.) Telephone 


systems. (Addition to 13,970,12.)* 


12.054 HARRISON. Incandescent electric lamps. " 
12.060 Siemens & HALSKE Axt.-Ges. Telephone systems. (25/5/12, Germany.) = 
12.061 Sig«Eus & HALsKE AKT.GES. Circuit arrangements for telephone syst? 


25 5/12, G?rmany.)* 


12,065 Jongs. Electri: welding. scillation 
12,074 DitcHam & GRINDELL-MATTHBWS WIRELESS TELEPHONE SYND. Oscilla 


spark gaps. 


12,075 DitcHam & GRINDELL-MATTHBWS WIRBLE3S TELEPHONE S/ND. Microphones 


for use in wir »less telephony. 


12,076 DitcHAM & GRINDELL-MATTHaWS WissLESs TELEPHONB SyN>. Apparatus for 


use in wireless telephony. 


12,082 Ayton. Arc lamps. 


May 24, 1913 


13. M 
12,115 S:wrLEx CowDurrs Lro. & WATERHOUSE. Fittings for metallic conduit dE 
12,129 BnirisH ELECTRIC Heater Co. & Kratt. Apparatus for heating liquids 


trically. -tching 
12,157 DitcHam & GRrINDRLL-MATTHBWS WIRBLESS TELEPHONE SYND. Swi 


arrangements for use in wireless telephony and wireless telegraphy. 


12,162 Automatic TELEPHONE Mro. Co. (Automatic Electric Co. U.S) Telephon? 


systems. ® 


12,168 Wane. (Joseph Robert Leeson. U.S.) Coil, particularly for e'ectrical purpose 


and method of and apparatus for manufacturing the coil.* 

May 26, 1913. 
1 switches fof 
stopping and re-starting motors. ° 


12,235 Kienzis. Electrically-driven automatic lathes.* 

12.233 GaRRECHT. Extensible electric lizht fixtures.* 

12,216 DaALToN. El:ctric sad iron,* (4/4 
12,253 Enrich & GRagtz Metal filament incandescent electric lamps 


HET 
Germany.)* 


j! 
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COMPANIES' MEETINGS AND REPORTS. 


— n MY—À 
Aron Electricity Meter (Ltd.) 


The sixteenth ordinary general meeting was held on Tuesday, Mr. Hvao 
HinsT (chairman of the company) presiding. 

The SECRETARY (Mr. M. Aron, F.C.I.S.) having read the notice 
convening the meeting and the report of the auditors, 

The CHAIRMAN said that the year under review had not been one of 
continued sunshine. Many a black cloud has appeared in one or other of 
the territories in which weoperate. The rise in price of raw material, politi- 
caltroubles and labour unrest had all contributed tothe anxiety of the board 
of management. Nevertheless, the resultof the year's work was excecd- 
ingly pleasing, and their net profit of £32,652 wa« about £2,000 ahead of 
last year. That practically represented the exact amount of the increase 
ir their gross profits, which was £53,611—a proof that the same careful 
and conservative principles had prevailed during the last vear which had 
helped them in the past ia lifting the company from adverse conditions 
into a flourishing concern, with every appearance of continued progress, 
The items in the balance-sheet were clear, and he could not think of any 
necessary comments, except so far as the first item on the credit side was 
concerned —namely, £213,298. That item, he noticed from correspon’ 
dence and inquiries which came to him during the year, was looked upon 
by many sharcholders as if it represented good will and patents onlv. 'l'he 
item included such solid assets as valuable freehold land in Schweidnitz, 
Vienna and Paris, very important and expensive buildings, modern 
machinery and tools, ‘The actual cash spent on additions to those items 
since the formation of the company amounted to £120,000, He was of 
opinion that the actual amount for goodwill and patents had been, by very 
generous depreciation on the onc side and by reserves on the other, re- 
duced to quite a normal and unimportant figure. He doubted very much 
if their property were valued to-day by a conservative valuer, whether he 
could debit that account with more than £50,000 for good will and patents. 
Perhaps the board, for the satisfaction of the shareholders wi'l arrange 
in the coming year for such a valuation to be made. The directors 
had decided to recommend payment of a dividend on the ordinary 
shares of 7 per cent., or | per cent. more than last vear. (Applause, ) 
No doubt some thought they ought to pay more, — He wished 
to assure them that the directors had given the fullest consideration to 
that problem ; the constant increase of business absorbed their finances to 
the full, and he might tell them that during the period which had elapsed 
since March 31, to which date their accounts were made up. their sales 
had again gone up considerably as com pared with the same period of last 
Whilst the business increased the profits did not show entirely in 
cash, but largely in additional outstandings and stock necessary to satisfy 
their customers. In addition to that, it must not be forgotten that the 
bulk of the business of the company was done in the central European 
companies— Germany, Austria, France and Belgium. ‘Fhe war cloud 
which hung over Austria had not entirely disappeared, and whilst thev had 
no fear of severe bad debts, they had to reckon with slower payments and 
Increased outstandings. The present. financial position in other Euro- 
pean countries was so well known that he was sure they would agree that 
that was not a time when they should part too lightheartedly with such 
liquid assets as hard cash. ‘The whole of the future welfare of the com- 
pany might be seriously affected by xo doing. He wished again to thank 
Dr. Aron and his staff for the skilful and able manrer in which thev had 
handled their business during the past vear, and he concluded by formally 
moving the adoption of the report and accounts. 

Sir JAMES PENDER, Bart., seconded the motion. which was carried. 

On the motion of the chairman, seconded by Mr. Roger W. Wallace, 
K.C., the dividends as recommended in the report were declared. Mr. 
Hugo Hirst and Sir James Pender were then re-elected directors of the 
company, and Messrs. Price, Waterhouse & Co. were re-appointed audi. 
tors, The proceedings concluded with a vote of thanks to the chairman 


and board for their services during the year. 


BRITISH CONTINENTAL ELECTRICITY CO. (LTD, )—During the past 
vear 241 new installations (equivalent to 1,802 8 c.p. lamps) were con- 
nected, After writing off £177. 10s, 1d. for depreciation of furniture, 
tools, meters, &c., and £218. 17s. 5d. for depreciation of plant and stock, 
the balance (after deducting interim dividend paid on the 5} per cent, 
cumulative preference shares for the half. year ended Oct. 31, 1912, and 
including amount brought forward) is £1,383. 175. 2d., out of which has 
been paid an interim dividend on the ordinary shares for the half-vear 
ended October last, leaving £1,284. 3s. 2d. "The directors propose to 
pay the final dividend on the 51 per cent. cumulative preference shares, 
and a tinal dividend at rate of 3 per cent. per annum on the ordinary 
shares for the half-vear ended April 30, to place £400 to reserve, leaving a 
balance to be carried forward of £459. 9s. 2d. During the vear all 
arrears of dividend on the 24 per cent. cumulative preference shares have 
been paid off. 

CHILIAN ELECTRIC TRAMWAY & LIGHT CO.(LTD.)—The report for 1912 
states that the accounts show (including £11.357 brought forward and 
after placing £60,000 to renewals reserve and £7,000 to insurance account) 
an available balance of £107,881, out of which a dividend of 6 per cent. 
on the preference shares (£39,000) has been declared, Further dividends 
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in respect of the arrears of interest on these shares have also been declared 
— viz., 6 per cent. for 190] and 5 per cent. on account of 1902, amounting 
in all to £60,500, leaving £8,381 to be carried forward. 

The chairman (Mr. L. Breitmever)stated at the meeting that the year’s 
figures were a record for both tramway traffic and light and power 
receipts, They carried 102,677,482 passengers, an increase of 10,000,000 
over 19]1, and the receipts showed an advance of 1,000,000 pesos on last 
year's figures. The receipts from the lighting department amounted to 
6.500,000 pesos for 1912 (against 5,500,000), and were satisfactory 
evidence of the great development of that branch of their business. The 
increase in the consumption both of light and power by the inhabitanta 
of Santiago was a very gratifving feature, and they looked with con- 
fidence to still further expansion, and with that end in view they were 
making im portant additions and alterations to their existing installations. 


EDMUNDSONS’ ELECTRICITY CORPN. (LTD.)—The directors’ annual 
report for the year ended March 31 states that the business shows con- 


tinued progress, Dividends and interest have increased by £3,488. 88. 9d., 
whilst the loss on working the local authorities’ undertaking is reduced 
bv £2,029. 4s. 9d. On the other hand, administration expenses have 
increased by £1,144. 17s. 4d., whilst gross trading profit, owing prin- 
cipally to the smaller capital expenditure of the subsidiary companies, 
is reduced bv £2,816. 10s. lld. The net profit, after providing for 
interest on and redemption of debenture stocks amounts to£18,899. 125.99. 
The directors paid in December last an interim half-yearly dividend at 
the rate of 6 per cent. per annum on the 6 per cent. cumulative per- 
ference shares, and they now recommend payment of a further half. 
vear's dividend, making up the full 6 per cent. dividend on these shares 
for the vear, and that the balance (£6,899. 12s. 2d.) be carried to reserve. 
It is proposed that the 6 per cent. dividend on the cumulative preference 
shares should, in future, be paid half vearly on Jan. 15 and July 15. 
During the past year the Frome undertaking has been taken over by 


the company from Frome Urban Council. 
pan: 


GENERAL ELECTRIC CO. (LTD.)—For the vear ended March 31 the 
net trading profits and income from investments, &c., amount to 
£145.260. 12s. 7d., and with balance brought forward (£32,050. 9s. 5d.) 
the total available profit is £177,311. 2s. 0d. Debenture interest and 
depreciation amount to £32,542. l6s. 2d., and a dividend on the 
preference shares at rate of € per cent, for the vear has been paid, absorb. 
ing £19,878. 3s. 6d., leaving an available balance of £124,890, 2s. 4d., 
which the directors recommend should be appropriated as follows :— 
Provision for managing director’s and emplovés’ bonus £9,283. 19s. 3d., 
expenses of new issue of preference shares £10,275. Is. Lid., dividend on 
ordinary shares at rate of 10 per cent, for the year £40,000, to reserve 
account £30,000, conditional appropriation to staff benevolence £3,000, 
leaving balance to be carried forward £32,331. Is. 24, The directors are 
pleased to record a further advance in the net result of the year's trading, 
The works have been fully employed throughout the year, and further 
The increase in stock is due to the 


extensions are contemplated. 
The investment 


continued advance in the sales and orders on hand. 
account shows a further increase on account of the development of the 
com pan vs oversea undertakings. 


GREENWOOD & BATLEY (LTD.)— At the meeting on Saturday last the 
chairman (Major-General E. Micklem) said that they had a considerable 
amount of orders on the books, although not so large as at the commence- 
ment of last vear, and up to the present time orders had been fairly. well 
maintained, Negotiations had been completed for the sale of the Colne 
& Trawden Light Railway Co. to the municipality of Colne at a price to 
be settled by ‘arbitration. Thev had a large amount of money invested 
in the railway, and although it vielded a fair return, it would be advan- 
tageous to them to have its capital set free for the general purposes of 


their business, 

MONTREAL LIGHT, HEAT & POWER CO.—The report for the year ende 1 
April states that the surplus earnings (less appropriations) amounted to 
$627,137, which, added to balance from previous year's operations, made 
the accrued surplus $3,521,243. The annual dividend was increased from 
8 to 9 per cent., beginning with the quarterly payment of Aug. 15, 1912. 
The needed extensions in both electric and gas departments to meet the 
demand consequent upon the rapid development of the city and suburbs, 
will be very large. During the year the directors entered into a long- 
term and favourable contract with the Cedar Rapids Mfg. & Power Co. 
for the supply of 60,000 u.r. from their Cedars development to be taken 
as and when required, the Montreal Co. to transmit the power to Montreal. 
A steel tower transmission line is already in hand, and will be completed 
simultaneously with the Cedars development. Also, with a view to 
maintaining the ratio between steam reserve and hydraulic power, the 
company has planned a new central auxiliary steam station of a capacity 
of 25,000 n.r. (with provision for an ultimate capacity of 50,000 n.r.) to 
safeguard against possible variations in the hydraulic supply.  Thisstation 
will be read y foroperation in Octobernext. In viewofthe extensive works 
and additions under way and in contemplation sharcholders have been 
asked to ratify an increase in the authorised capital stock of $5,000,000, 
A further reduction in electric and gas rates (effective from J uly meter 
readings) and equal for gas to over 5 per-eent. and for incandescent 


electric over 9 per cent, 
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R. WAYGOOD & CO. (LTD.)—Mr. Henry C. Walker, who presided at tho 
annual mecting last weck, said that they were just completing the 
erection of à new factory for electrical work. The majority of their 
machines had now been re-arranged and their factories re-organised, 80 
that they were in a position to do more work under better conditions and 
at less cost, but still further extensions were contemplated. He cited a 
number of important home and foreign orders obtained during the past 
vear, including the fitting of the mammoth liner “ Imperator " which 
had just completed its first vovage with three passenger lifts, and they 
were also fitting three lifts to the Colum bus.” 

J. d. WHITE & CO. (LTD.)—Lord Arthur Butler, who presided at the 
mecting last week, said that the company had at present more contracting. 
operating and engineering works in hand than for some time past. A 
considerable part of this increased figure was, however, due to the interest 
thev had taken in the formation of the International Light & Power Co.. 
a company which was interested in tramways, lighting and power under- 
takings in South America and elsewhere. The balance of profit available 
for allocation was £89,903. 16s. 5d.. which was £6,691 more than the 
amount they had to deal with last vear. Over one-third of the profit 
earned was retained in the various reserve aecounts, and should enable 
them further to increase and develop the business. The remaining profit 
permitted them to recommend payment of a dividend-—after taking into 
account the interim dividend paid in January last—of 12 per cent. on the 
preferred shares and also 12 per cent. on the ordinary shares, and a further 
extra dividend of 103. per share, or, in all, 62 per cent, on the ordinary 
shares. Theamount carried forward would be increased from £21,211. 17s. 
to £22,903.16s. 5d. The outlook appeared to be favourable, although 
the present financial stringency would undoubtedly have its effeet on 
new enterprises during the latter half of the year. 


preference shares taken up. £1 per share called up on 13,000 ordina 
and 19,346 preference, £32,346 paid. £7,000 considered as paid 
7,000 ordinary. Mortgages and charges, £15,300. 


MORTGAGES AND CHARGES. 

ELECTRICAL ENGINEERING & MOTOR CO. (CARLISLE) (LTD.)—Parti. 
culars of £500 debentures, created June 14, 1913, have been filed, whole 
amount being now issued. Property charged : Co.’s undertaking and 
pro perty, including uncalled capital, " 

ELECTROLITE (LTD.)— Particulars of £500 debentures, created April 
10, 1913, have been filed, whole amount being now issued. Propert v 
charged: Company's property, present and future, including uncalled 
capital. No trustees. 

ELECTROMOBILE CO. (LTD.)— issue on May 9, of £151. 10s. and on 
June 9. 1913, of £150. 15s. debentures, part of a series of which parti. 
culars have already been filed. 


RECEIVERSHIPS. 
J. Gd. CHILDS & CO. (LTD.)—H. W. Freshwater, 7-8, Railway Approach, 
London Bridge, ceased to act as receiver or manager on June 20, 1913. 
WATSON POGGO &OO. (LTD.)—Notice of appointment of G. H. High- 
cock ,l'he Retreat, Victoria-road, West Kirkby, as receiver, on June 16, 


1913, under powers contained in ‘debentures dated Oct, 20, 1911, has 
been filed. 


ry 
on 


CITY NOTES. 


— "oum 

MEMORANDA (July 3).—Bank rate 4} per cent. (since April 14, 1913). 
Price of silver, 264d. per oz. Consols 721—721 for money; 723—73 
for account. Consols Pay Day, Aug 1; Stock and Shares Con. 
tinuation Days, July 9 and 28. Ticket Days, July 10 and 29. Pay 
Days, July 11 and 30; Mining Shares Carry Over Day, July 8. 


CLONTARF & HILL OP HOWTH TRAMROAD CO.—The directors have 
declared an interim dividend of 13 per cent. (3s. per share) for the past 
half vear, 

COMPANIES STRUCK OFF THE REGISTER.— The following were struck 
off the register of joint stock companies on June 6: Carnarvonshire 
Electric Traction Synd.. Empire Electric Light & Power Co., Improved 
Klectric Supplies, Ozonisation Synd. 

Midgley/s. Electro-Therapeutical Co. will be struck off the register 
unless cause to the contrary is shown within three months. 

CROMPTON & CO. (LTD.)—We are informed that the scheme of recon- 
struction has been successfully carried through, and the new shares 
allotted. The additional capital will be a help to the business, which is 
being carried on under the old name. The new company takes over all 
the assets and pavs all the liabilities of the old company. There are some 
changes on the Board. Col. Crompton retired some months ago, and it 
will be remembered that Mr. J. Trotter (the late chairman) died in May. 
The new board has been strengthened by the addition of Mr. A. A. Camp- 
bell Swinton and Mr. W. Churchill Hale. Mr. A. J. Hodgson, for some 
vears works manager, and latterly joint manager of the company, re- 
signed his position in November last, but, at the request of the board, con- 
tinned his duties until the scheme for the reorganisation of the capital 
had been carried through and the question of his successor settled. The 
directors have appointed Mr. Thos, Britten, for many vears with the Elec- 
trical Construction Co., as works manager, and Mr. Hodgson will be leav- 
ing Crompton’s in August when Mr. Britten takes up his duties. Mr. E. 

leeves, Joint manager of the old company, now becomes managing 
director. 

ELECTRICAL APPARATUS CO. (LTD.)— Owing to the continued expan- 
sion of this company’s business it has been decided to increase the capital 
The increase will involve the formation of à new comapny with the same 
title, and the ixsue now being offered to the public is of £42,700 7 per cent. 
cumulative participating preference shares of £1 each, According to the 
prospectus, which is advertised on another page, the profits of the com- 
pany have been advancing steadily during the past few years, and the 
vendors and friends have applicd for 20,000 shares of the public issue. 
The lists opened. yesterday (Thursday), and will close on Wednesday. 
July 98. 

HOBART ELECTRIC TRAMWAYS CO. (LTD.)—'l'he directors have de- 
clared a dividend of Is. per share. 


SIEMENS ELEKTRISCHE BETRIEBS A.G. (BERLIN).—It has been 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 

GALASHIELS'& DISTRICT ELECTRIC SUPPLY CO. (LTD.) (8,717).— Meu. 
in Edinburgh on June i24, capital £30.000 in £1 shares, to carry on the 
business of an electric light, heat and power supply company. First 
directors are G. Balfour, A. Fairgrieve and H. Sanderson, Reg. office : 
23, Rutland-street, Edinburgh. 

GARRETT, HARTLEY & CO. (LTD.) (129,357.)—Reg. June 4, capital 
£1,500 in £1 shares, to take over the business of an electrical engineer and 
contractor, carried on by C. W. Garrett as" Garretts Engineering Co,” 
Private company. First directors are C. W. Garrett and N. Hartley 
(secretary). Reg. office: Morena-street Works, Catford, N.E. 

8. GILLITT (LTD.) (129.743.)—Reg. June 24, capital £10,000 in £1 
shares, to take over the business carried on at Newcastle-on-Tyne by S. 
Gillitt, and to carry on the business of electricians, engineers, manu- 
facturers of and dealers in electrical appliances, novelties, &e. Private 
company. N. Gallitt is one of the first directors, Reg. office: 33, 
Groat Market.street, Newcastle-on-Tyne, 

JACKSON ELECTRIC STOVE OO, (LTD.)—(129,825.) Reg. June 28, capital 
£10,000 in £1 shares (3,000 preference) to carry on the business of manu- 
facturers of electrical; heating and cooking apparatus, electrical engi- 
neers, &c;, and to adopt an agreement with E. W. Brighten. Private 
company. First directors are E. W. Biighten (permanent chairman) 
and F. H. Williams. Res. ofice: 38, Blandford-street, Baker-street, W 

NORTH BRITISH WIRELESS SCHOOLS (LTD.) (8.71 1.)—Reg.in Edinburgh 
on June 20, capital £12,000 in £1 shares (9,000 cumulative preference 
participating), to establish day or boarding schools or colleges, and to 
carry on the business indicated by the title. First directors are W. d. 
Kew. G. Ritchie and W. N. Mackay. Reg. office: 226, St. Vincent- 
street, Glasgow. 

SCOTTISH MIDLANDS ELECTRICITY SUPPLY (LTD.) (8.716).—Reg. in 
Edinburgh on June 24, capital £20,000 in £1 shares, to carry on the 
business of an electric liyht, heat and power supply company. lirst 
directors are J. R. Little, C. Don and R. F. Shepherd. Heg. office: 63, 
Castle-street, Edinburgh. 


STATUTORY RETURNS. 


ALDERLEY & WILMSLOW ELECTRIC SUPPLY CO. (LTD,)—-In return to 
Mav 6 capital is £30,000 in £1 shares (10,000. preference), 15,009 
ordinary shares taken up and £15,009 paid. Mortgages and charges : 
£15,000. 

ALTRINCHAM ELECTRIC SUPPLY CO.(LTD.) (156,795.)-—-[n return to 
May 22, capital is £50,000 in £1 shares. 325,000 shares taken up. £35,000 
considered as paid. Mortgages and charges, £35,000. 

ANGLO-PORTUGUESE TELEPHONE CO. (LTD.)—ltetum to May 3 gives 
capital as £150,000 in £1 shares. 100.000 shares taken up. £1 per share 
calied up on 1,046 shares. £1,046 paid, — £08,054 considered as paid on 
remainder, Mortgages and charges, £43,625, 

BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)-—ln return 
to March 27, capital is £500,000 in £10 shares (25,000 ordinary, 7,500 41 
per cent, preferenee and 17,500 6 per cent. second. preference), 15,000 
ordinary, 7,500 4! per cent. preference and 15,000 6 per cent. second 
preference shares taken up. £375,000. paid. Mortgages and. charges, 
£187,900. l 

A. REYROLLE & CO. (LTD.)—Retum to April 10 gives capital as 


characterised as very satisfactory. 
METAL PRICES.—Messrs. J. B. Garnham & Sons, 132, Upper Thames- 


street, London, E.C., quote under date July 2 the folowing as the 
present basis prices of : 


NEW METALS. per Ib. r ton. 


Brazed Brass Tubes ...... Old. 


Brass Sheeta............... 


t ton. | Old Lead, less 4 lbs. 
Copper Sheete............ £80 0 0 


cwt. ec0e»500000090900009900999 


decided: to increase the capital of this company from M. 12,300,000 
(£625,000) to M. 17.500.000 (£575,000). The position of the company 55 


pe 

Solid Drawn Brass Tubes... 81d. | Spelter ............... £20 15 0 
Solid Drawn Copper'l'ubes 103d. | Antimony .........00+ £33 0 © 
Brazed Copper Tubes ... 103d. | English Tin Ingots ... £196 0 0 
Brass Wire .....e.ceceeseee, .— "hd. OTD METALA: per ton. 
Rolled Brass ............... 73d. | Clean Scrap Copper ... £58 0 0 


x ... 8ğd. | Braziery Copper Scrap £53 0 0 
Copper Wire.................. 93d. | Old Brass, clean ....£97 0 0 


£16 17 6 
£40,000 in £1 shares (20,000 preference), 20,000 ordinary and 19,346 English Lead............ £19 15 0 | Old Zino ....«.«. £15 12 9 
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NOTES. 
un 
The Liabilities of * Road Users." 

IT is an interesting comment on the way the laws by which 
we are governed are drawn up that they should subse- 
quently require so much interpretation by the judges before 
their true meaning is made clear, and before the way in 
which they are likely to affect the community becomes 
reasonably certain. An example of this dictum is to be 
found in the claim recently brought bv the Charing Cross, 
West End & City Electric Supply Co. against the London 
Hydraulic Power Co. for damages to the plaintiffs’ cables 
by water escaping from the defendants’ mains. Both com- 
panies have the right to use the streets for carrying their 
mains, and the defendants claimed that they had shown no 
negligence, and therefore they were not liable. Mr. Justice 
SCRUTTON, in his judgment, also absolved the defendants 
from negligence, and it would therefore seem that the 
defendants should have won the case on this count, as 
when a company lays mains under statutory authority 
it is not liable for damage done by them, unless negligence 
can be proved. In this case, however, though there was 
statutory authority, the mains were laid under an Act of 
1884, which contains a clause reading: “ Nothing in this 
Act shall exempt the company trom any indictment, suit, 
action or other proceeding at law or in equity in respect of 
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any nuisance caused by them." The result, in his lord- 


ship’s opinion, was that the “defendants had not an 


absolute statutory authority to lay their mains . . . , but 


a power qualified bv the provision that granting them the 
power was not to affect their legal liability for nuisance." 


Two cases which were quoted by his lordship bear upon 
this point, and from a study of them he was led to the con- 
clusion that the defendants, who had brought for purpos? 
of profit a dangerous thing into the street, were liable for 
nuisance if it escaped, even though thev had shown no 
negligence ; unless they could show that the case came under - 
one of the exceptions (statutory authority or act of God) 
which had been established. His lordship, therefore, gave 
judgment for the plaintiffs, remarking that the same 
measure of justice would applv to them if their electricity 
escaped and did damage. This, in our opinion, seems an 
eminently just decision. Accidents, unfortunately, will 
happen, but the fact that they cannot be ascribed to 
negligence does not lessen in any degree the worry and 
expense to those damaged. It would be inequitable if this 
expense could not be recovered. Such accidents must be 
looked upon as ordinary business risks, and the company 
owning the thing that does the damage should therefore be 
prepared to compensate the company to whom the damage 


is done. ee 


Diesel Engines and Small Electricity Works. 

On another page of this issue we publish a description of 
the extensions at the Epsom electricity works, and describe 
the use to which electric power has been applied for opera- 
ting the pumps for the public water supply in the Epsom 
district. The undertaking was initially equipped with 
steam plant, but the Council, under the advice of its 
engineer, Mr. A. C. GILLING, decided to substitute for the 
small inefficient steam sets originally put down a modern 
Diesel engine of about three times the output ot these 
units. It is interesting to note that by the use of a crude- 
oil engine of the Diesel type it has been possible for this 
small municipality to enter into a contract to supply the 
waterworks department with electrical energy tor opèra- 
ting the pumping plant. The works costs with Diesel plant 
work out at a sufficiently low figure to enable the electrical 
department to sell energy at a profit on a flat rate of 0-6d. 
per unit. At the same time the engineer has a sufficient 
margin of power on the Diesel generating set to carry the day 
load of the district without assistance from the steam plant, 
which now virtually acts as a standby. The new engine has 
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not been running sufficiently long to show exactly what is 
the influence of the pumping plant installation upon the 
costs of the undertaking, but it is safe to prophesy that the 
accounts for the ensuing year will produce figures which 
will justify the step taken by the engineer in introducing a 
new type of generating plant into the works. It is not 
improbable that there are many small electricity under- 
takings in a position to follow the example set by 
the authorities at Epsom. The public water supply in 
many urban districts is obtained by the use of pumping 
plant which raises water from a great depth into reservoirs 
or directly into the mains. It seems & perfectly natural 
proceeding to supply such water-works with electrical energy 
from the electricity undertaking, more particularly if the 
latter is another department of the municipal avthority. 
Also it is interesting to note that at Epsom the high tempera- 
ture of the exhaust gases is applied to evaporate a con- 
siderable amount of water in one of the existing steam 
boilers. Energy that would otherwise be turned to waste 
is thus utilised. It will be interesting to observe the effect 
upon similar undertakings of the putting into operation of 
this crude-oil engine at Epsom. 


discussed, and the view was taken that it was more econo- 
mical to smash them after a certain number of hours rather 
than keep them burning. The point was usually forgotten 
that it paid the user better to keep inefficient lamps burning 
unless he was forced to spend money to counteract their 
inefficiency. For example, if an old 16 c.p. lamp only gave 
light equivalent to 8 c.p., it would obviously be better to put 
in an 8c.p. lamp, provided that 8c.p. was all that was 
necessary ; if it gave 12 c.p. no change might be the best, 
unless another lamp were necessary owing to reduced light. 
On the other hand, if an 8 c.p. lamp was the smallest obtain. 
able, and it still gave sufficient light for the purpose when 
onlv giving 5 c.p. there would obviously not be much object 
in smashing the lamp. In the same way it is impossible to 
lay down any hard-and-fast rule in connection with dust on 
lamps. We can only hope that the user will keep his lamps 
clean in order to get the best result. 


oe 


The Kelvin Memorial in Westminster Abbey. 

On Tuesday next, in Westminster Abbey, scientists and 
engineers ot all nations and persuasions will have an oppor- 
tunity of paying (for what must in the nature of things be 
almost the last time) a proper tribute to a man who must 
ever remain one of the greatest landmarks of the past; and, 
what is more, of paying that tribute in a place which has 
long been hallowed by association with the names of those 
who have done something for the real good of their fellow 
men in many varying ways. We hope that advantage will 
be taken of this opportunity; and that not only English 
engineers, but also those from other parts of the Empire 
and the United States who may now be in London will 
attend the dedication ot the Kelvin window. This window, 
it will be remembered, has been subscribed for by engineers 
throughout the Empire and the United States, and the work 
has been carried out under the superintendence of the 
President and Council of the Institution of Civil Engineers, 
from the designs of Mr. J. N. Comper. In another column 
we give some details of the work, but it is rather from the 
spiritual than the artistic side of this memorial that we 


(—— 


Illumination and Cleaning. 


In another column we give an abstract of à Paper read 
before the American Institute of Electrical Engineers upon 
“ Industrial Illumination," in which Mr. C. E. CLEWELL 
points out the importance of keeping lamps clean if the most 
economical results are to be obtained. In the term “ lamps" 
is included, of course, not merely the lamps themselves but 
the reflectors which add so much to the efficiency of the 
general effect where light is required in certain directions. 
In fact, from the industrial point of view, the reflector must 
now be considered as almost forming part of the lamp itself, 
because every user sees the advantage of deflecting the rays 
from directions in which they are of little use to those where 
they add to the general effect. The author points out that 
the loss through dirty lamps and reflectors becomes very 
considerable under certain circumstances in factories and 
offices, and puts the matter very simply when he remarks 
that based, on the average cleaning cost of 14d. per reflector 
and energy at ld. per kilowatt-hour, the integrated light 
lost at the end of 10 days in one ot the cases to which he 
refers is equal to the cost of cleaning. He mentions also 
that in one large system of 10,000 tungsten lamps, with 


which he is acquainted, the loss of light due to dust is equiva- 
lent to £1,500 per annum. 


cumtecccas ndum cm 


showing his feelings at any time, and the engineer, perhaps 
more than other classes of the nation, inclines to a con- 
sideration of the material side of things, with the ultimate 


own particular sphere (and especially on the higher and less 
remunerative forms of art) with a smile of pity at their un- 
productiveness compared with his own undertakings. Such 
an attitude is very excusable. We mav even go farther, 
and say it is an attitude to be recommended, for it has been 
a not unimportant cause of our national wealth. But it 
should not be forgotten that a nation is made up of all sorts 
of characters (if it were not it would not be a nation), and 
on Tuesday in the Abbey will be a fit time to remember this. 


Ir is, therefore, highly desirable that some attention 
should be paid to this part of the subject, though we do not 
doubt that the user will take the view that a little light lost 
does not matter so long as it does not cause inconvenience. 
Convenience, indeed, is an important factor in the ques- 
tion ; it cannot be excluded, but it nevertheless cannot be 
well defined. The user will probably take the view that so 
long as his work does not suffer, and so long as he does not 
have to provide more light on account of the dust, the dust 
does not much matter. The same sort of point arose years 
ago, when the question of the useful life of glow lamps was 


and this universality of mind made him the genius that he 
was. It is a combination that is not common, but on 
occesion it occurs, and we find what is best in the 
philosopher, poet and scientist blended into one man, and 
are then able, once ‘in a century or so, to proclaim the 


would speak here. The Britisher is notoriously averse to 


result that he professes to look upon everything outside his 


In KzLviN all sorts and conditions of character were blended; . 
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A Robust Electric Vehicle Battery.—The prevailing idea. 


that battery equipment is of a delicate nature is contradicted 
by the condition in which. according to the " Electrical World," 
an Edison battery was discovered after the destruction of 
an electric garage by the recent cvclone in Omaha. A Detroit 
electric roadster owned bv the Omaha Electric Light & Power 
Co. was buried under tons of the resulting wreckage, and on 
the débris being cleared away a cable was attached to the front 
axle and it was hauled out. The car contained a battery of 
40 Edison alkaline cells. The forward metal hood over the 
battery had been crushed in, short-circuiting the cells and 
burning off the connecting jumper cables, but thecells themselves 
appeared to be uninjured. Later a test was made by taking 
individual cell readings, and it was found that neither the 
weight of the falling wall and the short-circuiting nor the sub- 
sequent neglect of the batterv had damaged a single cell. 


Severe Test of Submerged Motor.— The recent floods in 
America have provided an opportunity for showing the severe 
conditions to which modern electrical equipment can be ex- 
posed without permanent damage. An interesting instance from 
the flooded district of Dayton, Ohio. quoted by the `“ Electrical 
World," concerns a 5 H.P., 220-volt, 60-cycle motor of the 
internal-resistance type, running at 900 revs. per min., with self- 
contained starting switch. This motor had been loaned by the 
Dayton Lighting Company two weeks before the flood. The 
building in which it was installed was inundated to a depth of 
15 ft., the motor being totally submerged and full of mud and 
silt for two weeks. On examination it was found that the oil in 
the bearings had thoroughly protected them against rust. In 
one hour from the time of inspection the motor had been 
thoroughly cleaned with a hose and water, and had been placed 
in service and running light. The motor was dried out by con- 
necting it directly to the line, the starting resistance being cut 
out. On restarting, the rotor threw out water like a miniature 
water-wheel. but soon settled down to normal operation without 
causing trouble. This motor was 10 years old, it having been 
purchased by the Davton Lighting Co. in 1903. [t had 
been previously used by that company in making all sorts of 
operating tests In various industrial plants for extended periods, 
and had been subjected, in consequence, to severe treatment. 


High-Speed Automatic Printing Te'egraphy.—A very 
artistic pamphlet which we have received from Messrs. 
Creed, Bille & Co. deals with the Creed system of high-speed 
automatic printing telegraphy. In presenting this pamphlet 
to the technical public the makers call attention to the fact 
that the Creed system is of British invention and manufacture, 
while they claim that the great saving of labour to which its 
employment. would give rise would remove the present loss on 
the telegraph system of the country. In support of this view - 
they have submitted an offer to the Postmaster-General to 
demonstrate, under financial guarantees, that by means of the 
Creed system the expenses of working can be enormously re- 
duced as compared with the existing manual method, wh'le at 
the same time a better and quicker service is obtainable. 
As is well known, any hand system gives rise sooner or later to a 
d:sease known as telegraphist's cramp, with consequent nervous 
breakdown. This disease, 1t is claimed, would be eliminated 
by the edoption of an automatic system. Again, the fact that 
many newspapers are now set up and printed in more than one 
place is a further argument for the use of a system which pr nts 
messages in ordinary type, as, by this means a quicker and 
more reliable service is obtained at a cost much below that of 
the existing working, while there is also a considerable gain in 
reliability. The pamphlet before us contains illustrations of 
the various apparatus used in the Creed system, and gives 
detailed descriptions of the Creed keyboard, perforator, 
receiver, printer and translator, as well as of the Bille receiver. 


coming of a SHAKESPEARE, à NEWTON or a KELvin. The 
hero as poet has been seen before, the hero as a general has 
been seen before, but this is the first time we have been 
able in this way to celebrate the hero as an engineer. 


Royal Engineers (T.F.)—Coppleston A. J. Heckford has 


heen appointed second lieutenant in the Southern Airline 
Signal Company, Royal Engineers (Army Troops). 

Railway Electrification in the States.—The total mileage 
of lines approved for electrification in America up to June of 
this year is given by the " Electric Railway Journal” as 1,465 


miles. 


A Record by the Goldschmidt System.— We understand 
that the station at Hanover which is equipped with a 150 kw. 
Goldschmidt alternator has been able to transiit to Atlantic 
City in the United States, a distance of about 4,000 miles. 


Electric Lamps for Signals.—An improved device for the 
automatic replacement of electric lamps for signalling is. 
according to the ** Electrical Review and Western Electrician,” 
now being given a trial by the Pennsvlvania Railroad Co. If 
successful some thousands will be used. In this new device a 
disc holding four lamps is pivoted within the lantern, one lamp 
burning in focus with the signal lens ; the other three lamps are 
in reserve. When a burn-out occurs the bad lamp is imme- 
diately thrown out of focus and a good lamp substituted. This 
practically eliminates one of the greatest troubles now being 
experienced, that of maintaining a lighted electric signal re- 


vardless of lamp burn-outs. 
Hydro-Electric Scheme at the Assouan Dam.—It is re- 
vorted that the Egvptian Government are considering the 
development of a hydro-electric scheme in connection with the 
Assouan Dam. The amount of power available is verv great, 
but it is stated that the Government will probably initially set 
up only a small installation, as a fully developed scheme would 
require the expenditure of a very large sum of money. The 
power obtained will be utilised by the Government in tlie manu- 
facture of chemical manure. in a similar manner to the pro- 
cesses adopted in Norway, where the power made available by 
waterfalls has been converted to this use. The form of manure 
which the Government will most probably decide to produce is 
calcium cyanamide, which is rapidly coming into favour with 


farmers. 

Italian Underground Electric Railway Schemes.—A 
scheme of electric underground railways for Milan is, according 
to the “ Engineer," at present in progress. Similar projected 
schemes for Genoa and Naples ere also about to be adopted. 
In the Genoa scheme it is proposed to start to the west of the 
town, near the station of Sampierdarena, boring through the 
S. Benigno Hill to the east side of Genoa, travelling then under 
the suburbs of S. Francesco and S. Luca d’Albaro, to emerge at 
Quarto. The line will be 6:4 miles long, of which 54 miles will 
be underground. There will be 16 stations in the principal 
quarters of the city. Vignoles rails, weighing 93 lb. per vard, 
will be used ; continuous current will be supplied by the Maira 
Company. The cost of the scheme will be the samc as that of 
the Metropolitana Elettrica of Naples, about £1,250,000. This 
line will unite the Mergellina quarter with the Circumvesu- 
viana station for Pompei, and will have a suburban branch at 
Vomero to the Agnano thermal baths and Camaldoli Hill, 
which will prove of great convenience to tourists. Eight of the 
15 urban stations will be served by lifts, and the line will be a 
double one. A three-minute service of trains at 20 miles per 
hour will be run. The first stone of the new line was laid in the 
presence of King Victor Emanuel on June 15th. 


Cable Interruptions and pr TO Date of Repair. | The pamphlet should be of great interest to all telegraph men. 
haan e MINIME. S 1m “The Reflection of X-Rays by Crystals." —A Pap'r on 
Marmariza—Hbodes............ April 21, 1912 -> this subject was read hefore a recent meeting of the Royal 
Bessika—Tenedos  ........... April 24, 1912 — Society by Prof. W. H. Bragg, F.R.S. In a previous commu- 
M ME enne duly > d = | nication (April, 1913) it was shown that the wave-lcng hs of 
Sis“ Ridlsece ir Ju 2. 1913 = July 5, 1913 homogeneous pencils of X-rays could be expressed accurately 
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in terms of the space relations of a crystal. The formula | 
A=2d sin O connected the wave-length 2 with 0, the glancing | 
angie at which the pencil was reflected in the crystal face, and 
d the d.stance between parallel reflecting planes. The angle 0 
could be determined with accuracy, but want of exact know- 
ledge of crystal structure threw difficulties in the way of a 
complete evaluation of wave-length. W. L. Bragg. using two 
independent methods of research (those of the Lane diagram, | 
and of reflection in the ervstal! face), has shown that in all pro- 
bability the value of d is 2-81 x 10-9cm. From this it follows | 
that the wave-length of the * B peak" is 1-10 x 10-8. Charac- | 
teristic radiations having wave-lengths 1-25 x 10-8 and 1-66 x 
10-8 are emitted by bulbs having anticathodes of tungsten and 
nickel respectivety. So far as it has been found possible to | 
measure the absorption coefficients, they belong to ravs which | 
are characteristic of the anticathode metals, and the quantum 
energy— Planck's constant multiplied. by frequency—egrees 
well with the energy of the cathode-rav which, according to 
Whiddington, is required to excite the X-ray, or which the 
X-ray can excite. 


* Some Phenomena of Sunspots and of Terrestrial Mag- 
netism.’’—This Paper, which was read by Dr. C. Chree, F.R.5., 
at a recent meeting of the Royal Society, ^s a continuation of 
a previous one, which appeared in the “ Phil. Trans." A. 212, 
p. 75. Itis mainly devoted to the question of the existence of 
a period of approximately 27 days in terrestrial magnetic 
phenomena. Independent studies of 1nagnetic storms during 
a verv long period of years at Greenwich and Toronto led Mr. 
Harvey and Mr. Maunder a good many years ago to the con- 
‘clusion that an interval of about 27} days could be recognised 
between the commencements of successive magnetic storms in 
a greater number of cases than could reasonably be ascribed to 
pure chance. In the previous Paper it was shown that whether 
‘one took the daily range of horizontal force at Kew, or the mag- 
netic character of the day, there undoubtedly existed for the 
epoch 1890 to 1900 a period of 27 davs or slightly more, in the 
sense that if an individual day were highly or moderately dis- 
turbed, davs 27 or 28 days later were on the average more dis- 
turbed than usual. The result was not peculiar to the large 
disturbances usually termed “ magnetic storms.” and appeared 
in all the years examined, whether quiet or disturbed. The 
present Paper finds the same result to hold true of the years 
1906 to 1911 when use is made of the magnetic “ character " 
figures which have been published since 1906 at de Bilt, under 
international auspices. It is also found that the result is as 
true of quiet as of disturbed characteristics. If an individual 
day is quiet the day which is 27 or 28 days subsequent is on the 
average more quiet than normal. Moreover, whether the 
selected day is quiet or disturbed, the days which are earlier by 
27 or 28 davs show a relation to it exactly similar in character 
and amount to that shown by the day which is 27 or 28 davs 
subsequent. The relation can also be traced both backwards 
and forwards in time for several successive multiples of the 27- 
day period, the amplitude of the successive ** pulses ” gradually 
diminishing. The Paper also investigates whether the phe- 
nomena presented by the 27-day period vary with the period of 
the year, and what the relationships are, if any, between mag- 
netic * character" and Greenwich measures of sunspot area 
and facule and Wolfer's sunspot frequencies. The apparent 
sunspot relationships are found to vary a good deal from year 
to year. 

Colliery Cables.—4A Paper on this subject, read by Mr. W. T. 
Anderson before the Institution of Mining Engineera, deals 
with the various types of cable available in respect to insulating 
quality and mechanical strength, and the principles governing 
their choice for varving conditions of use in mines, including 
the relative merits of the four classes of cable: (1) rubber, 
(2) paper lead covered, (3) plain paper and (4) bitumen. In 
referring to these cables the effect of abnormal temperatures 
upon the impregnating compounds and the mechanical risks 
due to falls in the structure of the workings are pointed out. 
In view of the hvgroscopic nature of paper cables the author 
is inclined rather to regard the bitumen cable as more suitable 
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for general mining work. A diagram, due to Mr. C. J. Beaver, 
is shown giving the relative conductance of the standard wire 
armour and the conductors in bitumen, three-core, low-tension 
cables. "This diagram is of interest in examining the conditions 
imposed by the Home Office, which stipulate that the conduct- 
ance of sheathing must be at least equal to 50 per cent. that of 
the largest conductor contained therein. Reference is made 
to the corrosive effects of pit water upon the metal sheathing, 
and consequent electrolytic action. The author calls attention 
to the unsuitable conditions for laving cables in the earth in the 
genera! type of colhery vard, where the soil is usually saturated 
with water, and the carbonaceous state of the ground is parti- 
cularly hable to carry heat radiating from the various steam 
pipes lad in it, thus leading to the deterioration of bitumen 
cables. The alternative methods of lowering cables into the 
shafts, together with various means adopted for their per- 
manent suspension, are discussed. In connection with this 
subject, the additional safeguards that should be adopted, when 
it 15 necessary to lower by means of the locomotives and trucks 
from the bank rail track. are emphasised, in view of the uncertain 
conditions of slippery track and down gradients: these have 
already occasioned several accidents with this method of lower- 
ing. The importance of effectively securing the sealing of 
joints in laving joint boxes by attending to the temperature of 
the pouring compound is mentioned. The author recommends 
a temperature of not less than 300?F. to 330?F. for this purpose. 
For ascertaining this the jointers should be provided with ther- 
mometers. Also, if it is necessary to carry out the heating on 
the bank, the compound should be transferred to the box in 
some heat-insulating contrivance, such as inner and outer 
receptacles with sawdust, or other non-conducting medium 
interposed. Reference is made throughout the Paper to the 
recent rules issued by the Home Office. We may mention that 
Messrs. W. T. Glover & Co. will be pleased to send a copy of this 
Paper to any of our readers interested in the subject. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. Joh. Hiirdén contributes an article on ‘‘ Carbon Electrodes 
for Electrolytic Cells ’* (p. 567). 


In our Leading Article we deal with the Marconi Contract and the 


course which, in our opinion, should in future be followed by th? 
Government (p. 574). 


We describe a new design of automatic fast-speed printing tele- 


graph which has been placed on the market by Messrs. Siemens 
Bros & Co. (p. 564). 


Some interesting radio-telegraphic apparatus, which was on view 
at the Eiffel Tower at the time of the visit of the Institution of 
Electrical Engineers to Paris, is dealt with on p. 570. 


We describe a Diesel engine plant and pumping station which has 
recently been put to work by the Epsom Urban District Council 
(p. 571). 

Directors’ Reports. —The reports of the directors of the Chili Tele- 


phone Co., Electric Construction Co. and Paignton Electric Light Co. 
are abstracted (p. 592). 


OBITUARY. 


WiLLIAM Francis KNicuT.—On July 7th. at Southsea, the death 
occurred of William Francis Knight, late secretary of the City & 
South London Railway. Mr. Knight only retired from the position 
of secretary last year on the transfer of the City & South London 
Railway system to the Underground Electric Railways of London. 

ALFRED PrrMAN.—On July 2nd there passed away at Oundle. 
at the age of 73 years, Alfred Pitman, who was for 30 years manager 


of the '* Contract Journal," and was also associated with THE 
ELECTRICIAN in the 80's, 


PERSONAL. 


i ill 

Mr. Geo. Schultz, engineer and manager of the Notting a 

Electric Lighting Co., having retired after 23 years o 
has been presented by the directors and staff with a gilver 


: : ; 3 . airman 
suitably inscribed. The presentation was made by the cha 
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of the company, Sir William Crookes, O.M., F.R.S. Mr. R. G. 
Rawkins (secretary for the past 20 years) has been appointed manager 
and secretary, and Mr. A. P. McDouall (assistant to Mr. Schultz 
for 16 years) has been appointed chief engineer. 

The degree of D. Eng. has been conferred by Liverpool University 
upon Mr. G. W. Worrall, who is a member of the head office staff 
of the Vulcan Boiler & General Insurance Co., of Manchester. 


APPOINTMENTS VACANT AND FILLED. 


The Governors of George Heriot's Trust invite applications for the 
post of assistant professor of electrical engineering and lecturer in 
electrical machine design. Salary £200 per annum. Further par- 
ticulars may be obtained from the Principal of the College, with 
whom applications must be lodged by Friday, Aug. 15. See an 
advertisement. 

A teacher of wiremen's work is required for Tottenham Polytech- 
nie. Forms of application from the secretary (Mr. J. W. Tomlin- 
son), to whom applications by July 15. See advertisement. 

An assistant master is wented for the electrical engineering depart- 
ment of the Polytechnic, Regent-street, London, W., for September. 
Commencing salary £150. Applications to the Director of Educa- 
tion, Mr. Robt. Mitchell. See advertisement. 

An advertiser requires a capable electrician, competent to take 
charge of gas-driven generating set. 

Leading German cable works require « factory estimating cngineer. 
See advertisement. 

A leading firm of electrical manufacturers advertise for a young 
assistant engineer for one of their branches. 

Southampton Corporation require a tramways manazer. Com- 
mencing salary £400. Applications to the Town Clerk by July 21. 

Walthamstow Council require a chief inspector for their tramways. 
Salary £130, rising to £160. Schedule of duties from the Tramways 
Manager, and applications by 5 p.m. July 14. 

An electrical inspector is required for the United Provinces of Agra 
and Oudh; age between 25 and 35; agreement for three years ; 
salary 600 to 800 Rupees per mensem. Applications by July 28 to 
the Director-General of Stores (Mr. H. J. W. Fry), India Office, 
Whitehall, London, S.W. 


The Curetors of Patronage of the University of Edinburgh have 
appointed Prof. C. G. Barkla, F.R.S., at present Professor of Physics 
in the University of London (King's College) to the vacant chair of 
Natural Philosophy, in succession to the late Prof. J. G. MacGregor. 

West Ham Corporation have appointed Mr. J. S. D. Moffet, of 
Rochdale, to the position of manager of the municipal tramways 
in succession to Mr. H. E. Blain, who recently resigned. The 
commencing salary is £550, rising to £700 a year. 

Mr. W. J. Rendell Baker, chief engineer of the Malvern electricity 
and gas works, has been appointed gas and water engineer to Mans- 
field Corporation. 

Mr. Herbert Vickers, B.Eng. (Hons.), has been appointed junior 
assistant in the Department of electrical engineering of the Royal 
Technical College, Glasgow. 

Mr. Vickers received his theoretical training in Liverpool University 
and his practical training in the electrical department of the Sandycroft 
Foundry Co. At present he is in the D.C. design office of Messrs. 
Siemens Bros., of Stafford. 

Mr. S. Forbes Boyd has been appointed assistant superintendent 
of the wiring and fittings department of Sheffield electricity under- 
taking (in succession to Mr. H. G. Bennett, resigned). at a salary of 
£150 per annum, rising by biennial increments of £10 to £180 per 
annum. 

Mr. A. G. Cross, of the Newcastle-on-Tyne Electric Supply Co., has 
been appointed shift engineer at the Avonmouth sub-station of the 
Bristol electricity department. 

Gillingham Council have appointed Mr. D. W. Ritson, of Ebbw Vale, 
assistant electrical engineer in their electricity supply department. 


INSTITUTIONS AND SOCIETIES. 


Electrical Trades’ Benevolent Institution.—We wish most urgently 
to draw attention to the fact that next Wednesday is July 16, and 
that unless a sum of £250 is subscribed to the funds of the Electrical 
Trades’ Benevolent Institution by that date a loss of £750 will be 
suffered. As readers of THE ELECTRICIAN will remember, at the 
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annual festival dinner of the Institution Mr. E. G. Byng offered to- 
give £100 to the Institution provided nine other firms or individuals 
would do likewise within three months. So far sums of £100 have 
been given by Mr. G. Sutton, Mr. H. Hirst, Mr. E. Garcke, Sir W. H. 
Preece. Mr. Justus Eck and Mr. Dane Sinclair. while Messrs. A. P. 
Lundberg & Sons have subscribed £50. Within the next few days, 
therefore, £250 must be found if the whole scheme is not to fall 
through. We sincerely hope that the profession will see to it that 
such a disaster does not occur. and that an eleventh-hour rush will 
once and for all put the scheme out of danger. Subscriptions to 
complete, or even to exceed, the £1.000 should be sent without delay 
to Mr. F. B. O. Hawes, 18, Park Mansions, Vauxhall Park. South. 


Lambeth-road, London, S.W. 


New York Electrical Society.—At the annual business meeting 
of this society the following officers were elected: President, Mr. 
H. H. Barnes, jun. : vice-presidents, Messrs. S. 5. Edmands, A. H. 
Lawton and Carl Schwartz; secretary, Mr. George H. Guy: and 
treasurer. Mr. Henry J. Hoeltge. Mr. Guy V. Williams was awarded: 
the Barnes silver cup for securing the largest number of applicants 
for admission to the society during the season. "The successful 
career of this society since its organisation in 1881 has abundantly 
justified its founders in the belief of the need of a society in New 
York City for a purpose ` to present in popular. but none the less 
authoritative form. the latest advances in the electrical and allied 
sciences and arts.” "This need has rather been increased than 
otherwise since then by the establishment of many purely 
technical societies. the work of which the New York Electrical Society 
admirably supplements by a popular treatment of many subjects 
that these bodies deal with primarily from the more strictly tech- 
nical point of view. 

International Electrical Congress at San Francisco.— Preliminary 
plans for an international electrical congress, which is to be held' 
in San Francisco during the week beginning September 13. 1915, 
in conjunction with the Panama-Pacitic International Exposition, 
and under the auspices of the American Institute of Electrical 
Engineers, are now being made by the Committee on Organisation. 
In the week preceding the congress there will be a meeting of the 
International Electrotechnical Commission. The congress is being 
divided into 12 sections as follows: Generation, transmission and 
distribution, apparatus design, electric traction and transportation, 
electric power for industrial and domestic use, lighting and illumina. 
tion, protective devices, electrochemistry and electrometallurgy. 
telegraphy and telephony, electrical instruments and electrical 
measurements, economics of central stations and gystems, electro- 
physics. and miscellaneous, such as history of literature of electrical 
engineering. symbols and nomenclature, engineering education and 
ethics. In each section it is desired to include as many notable 
Papers as practicable dealing with the status or the progress of the 
art. Offers of Papers and suggestions in this connection should be 
directed to the secretary of the Committee on Organisation, Dr. E. B. 
Rosa, Bureau of Standards, Washington, U.S.A. 


Electrical Contractors' Association of Scotland.—The annual general 
meeting of this association was held at Glasgow on the 3rd inst. 

Mr. Wm. M'Whirter, president, occupied the chair. "The report and 
accounts for the vear ended April 30 were approved. "The following 
officials were elected for the forthcoming year: President, Mr. Alex. 
Pratt, Edinburgh; vice. president, Mr. E. J. B. Lowdon, Dundee; secretary, 
Mr. Jas. M. Davies, jun., C.A., Glasgow ; solicitor, Mr. Walter Finlay, 


W.S., Edinburgh. 


EDUCATIONAL NOTES. 


University of Manchester.—The courses of instruction in the 
physics department prepare for both the ordinary and honours 
degrees. There are well-equipped laboratories for practical work, 
and Prof. Rutherford will meet intending students on Thursday, 
Oct. 2 at 10:30 a.m. Further particulars of the courses of instruc- 


tion may be obtained from the Registrar. 


University of London (University College)—In the Faculty of 
Engineering at University College the entrance scholarships awerded 
to Messrs. C. H. Avery and G. G. Dowson have been renewed for a 
further year, as has also the Goldsmid Scholarship that was awarded 
to Mr. P. L. Capper. The Archibald P. Head medal and prize goes to 
Mr. W. J. Duncan. 

The following students have obtained engineering diplomas : Messrs. 
L. 8. B. Alder, P. R. Coursey (with distinction), A. M. Fahmy, D. W. 
Fletcher. D. N. Gautam, A. F. Gimson, A. F. Hewett, E. W. A. Hunt, 
N. R. Kapur. N. F. Kelsey, B. G. G. Manton, A. El. R. Orfy, L. J. Powis, 
G. H. E. Rid path, M. H. Schwab and R. T. Singh. 
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THE EFFECT OF VARIOUS SUBSTANCES ON THE RATE 
OF CORROSION OF IRON BY SULPHURIC ACID.* 


BY 0O. P. WATTS. 


Summary.—The protective effects of various metals deposited on iron 
are considered, Arsenic is found to protect iron, and the reasons for 
this are discussed. The conclusion is that the protection is due to the 
high “ over-voltage " of hydrogen on arsenic. Other metals were tried 
with a sufficient "* over-voltage ” for hydrogen to protect the iron, and 
were found to agree with theory with the exception of mercury, but its 
failure is considered not to be fatal to the theory. 


It has long been known that by dipping clean iron into solutions 
of suitable composition and concentration thin coatings of gold, 
silver, platinum, copper and several other meta!s may be deposited 
on the iron. It is generally conceded that such coatings are not 
sufticiently continuous and im»ervious to protect the underlving 
metal frem corrosion, even though the metal forming the coating 
may be itself thoroughly resistant to the corrosive egent. In- 
stead of being a protection, such coatings are usually considered 
to be stimulators of corrosion. Since all metals which thus deposit 
upon iron when it is immersed in a solution of the metallic salt are 
electro-negative to iron. a short-circuited voltaic cell is formed, of 
which the iron is anode end the metal deposit is the cathode. So 
long as any iron remains in contact with the electrolyte, it would 
seem, except for certain considerations which will be presented later, 
that the corrosion of the iron ought to be stimulated by this condi- 
tion, and that the only way in which such a coating could afford good 
protection would be by covering the iron completely, so that no 
electrolyte could come in contact with it. 

Arsenic is unique among the metals which precipitate themselves 
upon iron from solution, for arsenic protects iron almost completely 
from powerful corrosive agents, while the other metals are generally 
considered to aggravate corrosion and rusting. The protective action 
of arsenic cannot be due to any superior power of resisting attack by 
sulphuric acid, for silver, platinum and gold are even more resistant, 
and vet accelerate the corrosion of iron. It is evident that these 
other metals do not form continuous and impervious coatings 
over the iron, else they would protect it. It is difficult, perhaps 
impossible, even with the aid of the electric current to deposit from 
solution a thin coating of one metal upon another so perfectly as to 
protect tho underlying metal from corrosion by an acid ordinarily 
capable of attacking it, It is almost incredible that a thin vet 
perfect and non-porous metallic coating should be deposited by a 
process which dépends for its operation upon the dissolving of the 
underlying metal. The protective action of coatings of copper, 
silver, &c., thus deposited on iron is about as effective as would be 
expected from a knowledge of their method of formation. They are 
continually being undermined by the corroding of the iron anode at 
points not yet covered, until the copper or silver becomes detached, 
to have its place taken by a new coating, and so on, as long as any of 
the salt of the depositing metal remains in the solution. If the 
coated metal be removed to an acid, the corrosive action is similar, 
except that the renewal of the coating can take place only at a rate 
not greater than that at which the detached metal redissolves in the 
acid. Jf the coating of arsenic is so porous and imperfect as the 
action of acids shows the coating of copper, for example, to be, 
how can the arsenic protect the iron any better than copper does ? 
It occurred to the writer that the explanation lay in a high over- 
voltage or excess potential of hydrogen on arsenic, and the experi- 
ments which follow were undertaken to discover whether this is 
the explanation of the singular and mysterious protective action 
of arsenic. If the above explanation is correct, among the metals 
which deposit upon iron when it is immersed in a solution of their 
salts those having a high over-voltige for hvdrogen should protect 

iron, and those of very low over-voltage should aggravete corrosion. 

If an electrode of platinum coated with platinum-black he im- 
mersed in normal sulphuric acid the electrode will be eel to cud 
tive to the solution by about 1-14 volts. If now a smell but seat M 
increasing E. M.F. be epplied between this electrode and an inso u 7 
anode it will be found that the platinised cathode becomes) ogre s- 
sively electro-negative with regard to the solution. n ] on 
difference of potential between the cathode end : e e 5 
reached, bubbles of hydrogen begin to eppeer DU 1e E n e 
a cathode of smooth platinum is used, hydrogen w ill not appea 

M Bead, f ro) ore positive than the other 

this until it has become 0-09 volts more T a: cxennlari-zine 
as when hydrogen first appeared on it. Similarly zin 

B ae ls drogen appears upon them. This excess of potential 


m Li * * ES i of 
required to cause a visible liberation of hydrogen upon a cathode 


“* Paver read before the American Fle.trochemi: al Soc ety. 


_  —— á— 


any particular metal, over tho potential required for the liberation of 
hydrogen upon platinum coated with platinum black, is known as 
the over-voltage of hydrogen upon that metal. 

On the theory that the protection of iron by a deposit of arsenic 
is due to the high over-voltage of hydrogen on the latter the action 
would be as follows: Iron dissolves and by so doing deposits arsenic 
upon the surface of the iron. Since the arsenic is deposited simul- 
taneously with the dissolving of the iron, and only as a result of this 
dissolving, it is hardly possible that the iron should be perfectly 
covered by arsenic, but here and there holes will exist, allowing the 
iron to make contact with the electrolyte. Voltaic cells are thus 
formed. From the single potentials of iron and of arsenic, +0-093 
and — 0-550, these cells should have an E.M.F. of 0-64 volts. and the 
corrosion of the iron ought to be very vigorous. It is here that 
the over-voltage of hydrogen comes into play. The iron is anode 
and the arsenic cathode, and. just as in eny other primary cell 
with sulphurie acid as electrolyte, hydrogen is deposited on the 
cathode. But when hydrogen is liberated on arsenic the potentia! 
of the latter is raised 0-39 volts higher than —0-277, the potential 
at which hydrogen is liberated on platinum-black. This would 
raise the potential of the arsenic to +0-113 volts, or higher than the 
potential of the iron anode. This means that in our iron-arsenic 
cell there can be no visible evolution of hydrogen on the arsen c. for 
before this can occur the potential of the cathode has become equal 
to that of the anode, and corrosion of the iron ceases ; in other words, 
this particular primary cell polarises so badly that after a few 
seconds of action its E. M.F. has fallen to zero. 

If the above explanation is correct, protection should be <fforded 
by those metals which plate out on iron by immersion, and whose 
over-voltage for hvdrogen is great enough to raise their potentials to 
at least equal the single potential of iron. The potentials of the 
following metals are far enough below that of iron to expect that they 
will deposit on iron even in moderately strong sulphurie acid: 
Antimony, arsenic, bismuth, gold, lead, mercury, platinum, silver 
and tin. Potential measurements made by students in the writers 
laboratory indicate that chromium should be included in the list. 
Omitting lead, on account of the insolubility of its sulphate, mercury, 
tin and arsenic show the highest over-voltage ; compounds of these 
metals were therefore used in a preliminary experiment. Specimens 
of mild sheet steel of 22 gauge 5 cm. square were pickled in sulphuric 
acid to remove the scale, dried, weighed and corroded in sulphuric 
acid to which three volumes of water had been added. The amounts 
of the reagents added were 4 cubic cm. of twice normal stannous 
chloride, the same volume of twice normal sodium arsenate, and 


16 cubic cm. of half normal mercuric chloride. The results are 
shown under Table I. 


00s coo. Table I. 
ae "t : Original ',———————— Loss =A 
Specimen. Reagent added. weight. Ín 24hours. In 48} hour. 
A Nl 16-38 gms, 6-64 gms, 10-32 gms. 
B SOUL decre 16-53 0-09 0-11 
C Hal ls. erii 16-48 0-42 1:37 
D NagAsOg ........... . | 16-93 0-07 0-10 


b DA DIC MALLEM. PASEO NIC RR Hm 

Tin and arsenic gave equal and excellent protection, but the 
action of mercury was not so satisfactory. The failure of the 
mercury may have been due to its gathering in drops and leaving 
exposed considerable areas of the iron. It has been pointed out 
by Cushman that the protective action of a piece of zinc im Con- 
tact with an iron surface extends but a very short distance from the 
zinc. She corrosion of specimen C was very peculiar, and Was con- 
fined to deep pits about the diameter of a pin. The pitting Was 
especially noticeable upon the edges of the sheet. In view of these 
facts. the writer did not consider the imperfect protection afforded 
by mercury to be fata! to his theory as to the nature of the pre 
tective action. and he decided to investigate the matter more a 
Test 2 was made with 34-9 per cent. acid, but the specimens were à 
found to be coated with ervstals of ferrous sulphate. Test 3 was 
therefore made with weaker acid. 


Table II.—1» 19 per cent. Sulphuric Acid for 24 hours. 


Specimen, | Reagent added. Weight. B 
6 NONSE cu V audit obs p T 16:13 gms.| T gms. 

1 0-75gNag NO, = 0:20 g. AS voce 16-52 ie 

8 As (504) E | ee a 16-61 Mis 

9. Nn. — 60-47 g. Sn... Lees 15:02 um 

10 — [0-678 g. HgCl, = 0:30 e. Hg iie weld | PA 


: 5 ‘emed those 
The results of this test in the more dilute acid digas ies 

of the previous test, except that the mercuric chlordie showe 

protective action. in Table IL 
In Test 4 various additions were made to the acid. Asin T 


4 
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Pon cm 
the various solutions were 1/25th normal as regards the metallic Table V.—Test 10. In Water-bath at 30°C. in 19 per cent. ASO. 


salts added. Only one reagent, chromium sulphate, showed any S iecit: | Besson " Weight. Loud | Time. 
protective influence. Silver nitrate, bismuth and copper sulphates E 

and potassium dichromate accelerated corrosion. The effect of anti- 63 3 g, KSO4. ... Lees 15-78 15:78 | 24 hours. 
mony sulphate, cobalt nitrate and of amalgometion is in doubt. 64 5 g. (NH4ISO,............ 15-81 15-81 94.5 
Chromates and dichromates have often been recommended for the 65 | 5g. NHAC! -3-27 g. Cl 15-67 2-06 234 ,, 
prevention of the rusting of iron and stecls when exposed to the air, 66 | l g. NHCl- 0:67 g. Cl.. 15-77 10-28 24 . 45 

or in sea water. The greet increase in corrosion caused by the 7 5g. KBr -- 3:36 g. Br 15-62 o %1 » 
addition of potassium chromate was therefore rather surprising. It 69 Lg. PbCOS Ls enn n cda ie 

is suggested that the protective action heretofore ascribed to chro- 2 ? 2 Hala. Sd ica ee ie po 24 7 
mates may really be due solely to the chromium which they contain, 72 2 g. citric aci E MCA 15:34 15:15. | 24, 


and not to the chromate as such. The marked increase of corrosion 


by mercurous nitrate is noteworthy. 
It is stated by Burgess that the protective effect of arsenic in 


Table VI. Te wl L 2. [n HW ater- bath at 30°C. for 24 hours. 


Speci m: if Acid. Reagent: Weight. | Dons 


hydrochloric acid is much less than in sulphuric acid, and Test 5 
Mee e E Non the eflect of severz] substances upon corrosion " 10-5 p.c, HN Nds SO 0S AT io | 15-73 815 
"Hu. . . + . 84 10-5, H.NO4 Ag, S50- i ly. Ag. ..... 15-49 7:00 
Hydrochloric acid dissolved about one-seventh es much iron 83 M5 7 HwO Ag NO 0-02 2. Ag ! [5-6] 5-06 
as sulphuric acid. Potassium chromate has no effect on the rate of S6 10-5 E HSO, Ü oe  —0-15 E Cu......| 12:40 7.23 
corrosion by hydrochloric acid, while stannous chloride and chromium 87 [B08 dn: LOS T P EDI REN | 1583 | 15-83-46 
chloride act as accelerators instead of retarders of corrosion. SN Mn. m ICTs, NOHO ek aea stad 15-88 | 7-78 
From Test 6 it was found that chromic acid, potassium perman- so (05 ,, HQSO, PCI -0-025 g. Pt. ...... 15-81 | 12:52 
ganate, potassium nitrate and bismuth sulphate ere accelerators, 90 — /105 ,  H,SO, PtCl, 0-075 g. Pt... 1:29 | 1277 
sodium stannate, antimony sulphate and sodium chloride are re- nl E 105 yy LSO, HiSO,... Leere 15:333 | 443 
` 92 10-5 4. HNO, None cc .ccccccceescceseseaees | 15-80 | 5-89 


small amount of lead amat contained in its saturated solution, 
were without marked effect. Potassium bromide is a strong re- 
strainer of corrosion, and ammonium chloride acts similarly, but far 
less effectivelv. 

In Test 12 the accelerating effects of copper, silver and platinum 
were compared, and also the relative corrosion by hydrochloric and 
nitric acids of about equal molecular strengths. 

Specimen No. 87 was attacked violently. and was entirely dis- 


tarders of corrosion, while nickel ammonium sulphate and chrome 
alum have little effect. Since the previous tests hed demonstrated 
that chromic acid and chromates do not render iron passive in sul- 
phuric acid, the action of these and other oxidising agents was tried 


in solutions of a neutral salt. 
The addition of the oxidising agents strongly stimulated corrosion. 


Table III.— Test 8. For 29 hours. 


Specimen. Acid. Reagent. | Weight. | Los 


44 19 p.c. H,SO,.. | 10 cc. HCL= 1-99 g. CL..... | 15-88 | 0-70 | solved in a few minutes. The excessive activity of nitric, os com- 
45 19 , HCL... | None ......... nmn€—€€ 15-86 r 1-65 | pared with sulphuric or hydrochloric, acid can only be due to its 
46 19 ,, HC... About 10 g. CrCls...... duce e are strong depolerising action in removing hydrogen from the iron. 
A iS 9 is o g- a acu Tbe | e Silver and copper both accelerate corrosion, as was expected from 

ONE Oda E: Rd: — | the low over-voltage of hydrogen on these metals. Equal weights 


of metal show about the same effect, but in chemically equivalent 
quantities the effect of silver is much the greater. The small amount 
of silver in No. 85 seemed to diminish corrosion. Platinum had a 
tremendous effect at the start, and even at the end of the test was a 
more powerful stimulator than the other metals. 

In Test 13 it was found that the protective action of hvdrofluoric 
acid and of potassium fluoride are nearly proportional to their 
fluorine content. The stimulative action of potassium chromate 
and dichromate was in striking contrast to the protection afforded bv 
chromium sulphate. These experiments indicate the possibility of 
a revision in our ideas of the manner in which chromates protect iron 
from rusting, and may lead to the substitution of chromium salts for 
the chromates heretofore used to render iron “ passive. 

In Test 14 potassium iodide proves an excellent protective agent, 
and hydrobromic acid acts similarly. Of the two oxidising agents, 
potassium chlorate stimulated corrosion much more than did 
potassium nitrate, as was to be expected from its larger amount of 


available oxvgen. 


Referring to Test 8, Tab'e III., previous tests had shown that salt 
and other chlorides diminished the corrosion bY sulphuric acid, and 
the writer expected that the increased amount of salt in No. 48 
would still further diminish corrosion, but was not prepared for the 
astonishing result obtained in No. 44. Previous tests had shown 
that in 24 hours the sulphuric acid dissolved from five to seven times 
as much iron as the hydrochloric. Now the substitution of 10 cubic 
cm. of the hydrochloric acid for an equal volume of water in the 
sulphuric acid reduces the corrosion to less than half that of hydro- 
chlorie acid. 

Up to this time all experiments had been carried out upon the 
laboratory table, subject to whatever variations there might be 
in room temperature during the 24 hours. A study of the results 
showed that different tests were not comparable. All the tests 
which follow were carried out in a water bath maintained at 30°C. 


Table IV.—Test 9. Ina Water-bath at 30°C. 


il ae i ' ma he 
d Acid. Reagent. | Weight. | Loss. bus In view of the conflicting statements in regard to the effect of the 
n | L| Presence of copper sulphate in acid used for pickling iron, a direct 
53 | 19 pies HSU NOR Fui eei | 1535 | 15354 2% comparison was made between sulphuric acid, copper sulphate and a 
: | y 78 0-93 24 combination of the two. 


54 lig » H,SO,! 22 cc. HCl- 3-98 g. C 15 


19 , H,SO, l5 g. NaCl 3:06g. C1.. — 15:70 124 724 Table VIL — Test 15. At 30°C. for 3 hours 35 minutes, 
E J.) z E z 


55 


6 T19 H,SO, | None ssec 15-65 | 14-92 ES | 
ai | 19 ,» H,NO. NONE i rucdz iss TOP" 15-75 6-62 i 24 Specimen. | — | Weight. Loss. 
58 |I19 p HOL J None ........ eene 15:74 5-06 24 €—— M SEOSE t 
09 719 ,  H,8O,4 | None ............. eese . 15-14 14-84; 22 120 19 pie; Hos. E E | 15-81 2-84 
6G) 19 ,, HSO, | 9 g. BONOS. essere 15-63 15-634- 20 RI , 19 ,, HISO 20 g. CusO,.....L. ] » 68 14-86 
6p. | 19 ,,— H48O4 | 5 gi. resorcin ............ — 15-84 | 10:36 , 24 122 ,20 g. CuSO, Lise | 15-55 4-22 
62 | 19 ,, HySO4 5g. hvdrochinone ....' 15:74 7:48 24 - É i 2 edu 

: o e For these partieular concentrations the rate of corrosion bv the 


mixture was twice as great as that by the two substances sepa “ately. 
Although the molecular concentration of the sulphuric acid in 
No. 120 was greater than that of the copper sulphate in No. 122, the 
latter proved the more active corrosive agent. In this connection it 
should be noted that the E.M.F. of the primary cell, consisting of 
iron and copper in sulphuric acid, is 0:61 volt. computed from the 
data of Table L, while that of the iron-hydrogen cell is only 0-37 
volt. minus the unknown over-voltage of hvdrogen on iron in sul- 
Platinum salts ought to be still more vigorous corrosive 


C No. 53 and No. 60 were found to be entirely dissolved 
at the end of 20 hours, but how much earlier complete solution 
occurred is not known. A comparison of No. 54 end No. 55 shows 
that the restraining effect of chlorine is about the same, whether it is 
added in an acid or in a chloride. The reducing agents in No. 61 
and No. 62 retard corrosion somewhat, but since an z!kaline solution 
is needed to make them energetic reducers, it is hardly to be expected 
that they would have much etiect in a strongly acid solution. i 
Without the water-bath, sulphuric acid dissolved six to seven times | phuric acid. 
às much iron as hydrochloric acid, but with temperature control it | agents. l l D 
d.ssolved only three times as much. The writers hypothesis, that the protective action of arsenic is 
Before 22 hours had ela psed No. 69 and No. due to its high over-voltage. has been in a general way confirmed. 
Potessium and ammonium sulphates, boric and citric acids, end the Other metals of high over-voltage have had a protective influence, 


70 were dissolved. 
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while all metals of low over-voltage which deposit on iron are | for the samples examined since the last Paper was published. The 
accelerators of its corrosion. 


So far as over-voltages are known, 
bismuth alone fails to conform to the hypothesis. 


it should retard corrosion ; actually it is an accelerator. Unless 
re-determinations of the over-voltage of bismuth and the single 
potential of iron reconcile theory with fact, the writers hypo- 
thesis fails. The over-voltage of bismuth was presumably measured 
on a solid electrode. Bismuth is deposited as a powder. If there 
is the same difference in over-voltage for bismuth as between 
smooth and spongy platinum, this correction 

would put bismuth in the list of accelerators. 

The statements which follow are intended 
to apply only to the corrosion of iron by 
sulphuric acid. 

Tin, chromium and mercury retard corro- 
sion; of these, tin alone is as effective as 
arsenic. The protective action of mercury is 
very slight. 

In studying the effect of different reagents 
on corrosion it is necessary to consider both 
the metal and the non-metal or acid radical, 
since each may have an effect of its own. 

The binary salts and acids of the halogens 
are very good protective agents when used in 
considerable amounts. To combine most 
effectively the protective effects of a metal 
and a halogen—e.g., tin and chlorine—much 
stannous chloride should not be added, for a 
large amount of the salt of any metal which 
precipitates on iron in an acid solution is 
likely to act as a corrosive agent; only a small 
amount of stannous chloride should be added, 
and the extra chlorine added as sodium chloride. 

Oxidising agents are in themselves accelerators of corrosion by 
acids, although in dilute solution this may be masked by a protective 
action which supervenes when the oxygen has been used up, as might 
happen with chromates. 

Reducing agents should show more or less protective action, but 
this fact remains to ke confirmed by further experiment. 


ee 
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INVESTIGATION OF DIFFUSING GLASSWARE.* 


BY M. LUCKIESH. 


The writer recently gave an accountt of a method for deter- 
mining the light diffusion curves of glassware together with the 
results obtained on various samples procurable at any time at the 
physicel laboratory of the Netional Electric Lemp Association. 


Theoretically ` 


| 


l 


brightness values multiplied by the cosine of the angle between the 
normal and the directiom in which the glass was viewed give the 
candle-power distribution curves. These velues are shown in Fig. 2. 
Nearly all the specimens are what would be termed satisfactory 
diffusing media, but noteble differences in the character of the diffu- 
sion are very evident. In Table I. other data are to be found. In 


| order to make these data comperable with the date presented in the 


former Paper, check measurements were made on flashed-ope! glass. 


Sa ee 


Ct2d 
> 


Fic. 2.—CANDLE-POWER DISTRIBUTION CURVES. 


The origins! sample wes not at hand, so several determinstions were 
made with the other specimens. It was found that the opal coating 
is sufficiently uneven to cause wide- variations in the brightness of 
different samples. The ratio of the brightness at 60 deg. from the 
normal to the glass to the brightness normal to the gless is taken 
empirically as the diffusion coefficient, as in the former Paper. In 
general these specimens were more desirable than the former ones 
from the standpoint of the diffusion of light. It is interesting to 
note that flashed opal, VK and pyro are practically perfectly 
diffusing. The sample VK examined in these experiments was 
about ,), in. thick, but it can be made thinner and yet retain its great 
diffusing property with a resulting higher coefficient of transmission. 
The transmission is obtained by considering the shape of the 
diffusion curve together with the relative norma! brightness given in 
column three of the table by Rousseau’s method. In the first Paper 
the transmission of 2 perfect diffuser is given es 100 per cent. Lest 
the fect that this is for e flat plate be lost sight of, attention will be 
called to the fact that this is in reality 100 per cent. of one-half the 
light incident upon the glass (considering no speculer reflection). 
The trensmission coefficients have been calculated for the second lot 
of samples, but because of the confusion aris- 

ing from the fact that only flat plates are 

] considered here the transmission of the ideal 
: diffuser is taken as 50 per cent. However, 
3 the prime object of the investigation was to 
determine the diffusing properties of various 

\ 6 kinds of commercial glassware. The trans 
| mission coefficients given here are of interest 

! ' chiefly when diffusing glass in flat sheets is de- 

/ sired. The examples of Lucida examined 

; i here were cut from commercial reflectors. 


/ í i i former Paper were 
^ 


Fic. ].—BRIGHTNESS DISTRIBUTION CURVES. 


Other specimens have since been examined so that now the various 
types are well represented. For details of the method the reader is 
referred to the article just mentioned. 

A circular orifice 1 in. in diameter was illuminated by means of 
parallel light incident normally to the surface. The specimens of 
diffusing glassware were placed in contaet with this opening and the 
brightness was determined at various angles, the normal being taken 
at zero degrees. The brightness at various angles is plotted in Fig. 1 


* Abstract of an article in the ‘‘ Electrical World." 
t“ Electrical World," November 16, 1912. 


especially made in flat pieces. This, no 
doubt, accounts for the great difference in the 
two lots of samples. This difference is quite 
noticeable to the eye. Three general types of 
Se diffuse transmission are found in this lot of 
specimens as in the former lot. It will be noted 
| that there are samples which are practically 
perfectly diffusing. Other samples might be termed as showing a spre 
transmission. Etched or roughed surfaces tend to produce spread trans- 
mission. Some samples show a tendency to diffuse some of the light 
perfectly and to transmit directly (sometimes with a little scattering) 
the remainder which is not absorbed or otherwise lost. Most samples 
of this type transmit a faint image of the light source clearly defined. 
In order to illustrate the great difference in the resultant trens- 
mission of hollow diffusing glass spheres and flat specimens of diffus- 
ing glass some data obteined by Mr. H. C. Meredith ere presented 
in Table II. Nothing but the most general comparison can be mede 
between the dete given in the two tables because of the unknown 
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thickness of the glass in the spheres. Of course, the '' efficiency " of 
the spheres varies somewhat with their size under practical condi- 
tions, but the figures show very closely what degree of transmission 


can be expected. 
Table I.—Diffusion and Transmission of Various Types of Glassware. 


Relative 
normal Diffusion | Transmis- 


brightness | coeflicient | sion (flat 


Curve. Kind of glass. 
illumination | per cent. | per cent. 


. 1 
of specimen. | 
* ! 


Perfect diffusion. Ideal diffuser... ]-00 ]00-0 50 
O flashed opal................. eese -— 88-0 30—50 
VK No. 503 Welsbach shade, 4 in. 

thick o ie oos: eter Gaines DS 0-74 |, 86-0 50 
P Pyro, Jj in. thick ....... yas -" 0-41 | 18:4 26 
L Lucida, ! in. thick ......... TT 2-80 19-9 67 
L--F Lucida one side frosted, 1 in. 

(Hit m m 1-71 34-0 59 
V, Veluria, 1 in. thick.............. , 1-65 ! 3r0 40 
Y, Veluria, 4 in. thick............. 0-79 | 520 33 
V, Veluria roughed inside, } in. | 

(hic MEER hi ute eedem 066 | 678 35 
C 2- Crystal, one side frosted .... | 18-3 id is 
C—2f Crystal, two sides frosted . 3:9 10-3 


Table II.— Transmission of Various Types of Glassware. 


Glassware. ; Transmission per cent. 


86-8 


AIMDASTED, ieri es ses RE per bids EEEIEE eresian ta 
Alba, plain smooth .......... cms T 85:8 
Melilite (polvcase) ............. essere ——— € | 71:6 
Gleason Tiebout (polyphase) ........... TE 76:9 
Opalesëcht ssiriairesr dree Tea AR 86-4 
(Opal ereere ten € VER aaa — TT T2 
Verra Krasna (VK) uere rb o Ee sas ama 85-7 
88-0 
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Among other experiments made is that of showing how a roughed 


surface changed the properties of a reflector. ! 
the glass to change its angle with the line joining its centre with the 
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Fic. 3.-—Ccrves SHowING RELATIVE NORMAL BRIGHTNESS. 


photometer, it was kept perpendicular to this line while the angle of 
the incident light was varied. Measurements of the normal bright- 
ness were made while the angle of incidence of the beam of light was 
veried from zero to 55 deg. This procedure was carried out with an 
unetched sample of Lucida glass and with a sample roughed inside. 
Phe data are shown plotted in Fig. 3. Curve 1 represents the results 
with the roughed-inside sample, while curve 2 shows the relative 
results obtained for the unetched sample. These curves are repro- 
duced for the purpose of emphasising the fact that the character of 
the inside surface greatly affects the ability of the retlector to direct 
the light. In curve 3 is shown the ratio of the brightness of the 
smple with roughed inside to that of the unctched sample, their 
rightness at zero angle of incidence being taken as unity. As would 
le expected, the normal brightness of the roughed sample does not 
decrease as rapidly as that of the other sample with increasing angle 
of incidence of the beam of light. The curves show how an etched 
inner sürface reduces the ability of the retlector to direct light, 


m.king it a better diffusing unit. 


for constant ((empirical),| specimen), 
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COMPARISON OF THREE METHODS OF STARTING 
SQUIRREL-CAGE INDUCTION MOTORS.* 


BY C. MACMILLAN, 


Summary.—In this article the relative magnitude of the disturbances 
produced on a distribution system by starting induction motors by means 
of a compensator, a balanced rheostat, or an unbalanced rheostat is 
analvsed from several points of view. From a number of tests it was 
found that the compensator gives the most satisfactory starting condi- 
tions, both as regards the amount of current necessary for & given value 


of torque and the actual power taken from the line. 


Squirrel-cage induction motors may be started up from the line 
by the use of any one of the three following devices : (1) Compen- 
sators or auto-transformers, (2) primary rheostats (balanced). (3) 
primary rheostats (unbalanced)—e.g., with a two-phase rheostat for 
a three-phase motor. In selecting one of these three methods for 
starting the motor, two conflicting factors must be considered. These 
factors are (1) the desire for the most effective device for the purpose, 
which is to ensure minimum disturbance due to starting, and (2) 
the desire for a device of minimunr cost. Insufficient attention is 
often paid to the first factor. Objectionable results usually manifest 
themselves as disturbances on the supply system, causing fluctue- 
tion of E.M.F. with consequent irregularities in the behaviour of 
lamps and other apparatus connected to the same electrical mains. 
These disturbances are primarily due to the large currents taken by 
induction motors. especially those of the squirrel-cage tvpe, during 
the operation of starting, but the immediate causes of fluctuation of 
line voltage are different in different networks. First, if the starting 
currents constitute a large percentage of the total current in the 
feeder supplving the motor which is being started, the additional 
volts lost in the resistance of the feeder may affect other apparatus 
at the outer end of the sanie feeder ; second, the excessive currents 
mav affect the regulation of generators and transformers in power 
station or sub-station ; third, the excessive power taken from the 
lines may overload the prime movers driving the generators which 
supplv the power. l : 

These immediate causes of voltage fluctuation are by no means 
equally probable. The offending motor may take power which is a 
considerable percentage of the whole amount supplied by the feeder 
or local transformer to which it is connected. — It is less likely that its 
demands should constitute a disturbing percentage of the tota! out- 
put of the generators, and still less probable that the prime mover 
should be affected bv the percentage variation of its load due to the 
motor. The relative importance of these three tvpes of disturbance 
is, however, somewhat moditied bv the low power factor of the induc- 
tion motor at the moment of starting. The large wattless currents 
taken from the line may have a more deleterious effect on regulation 
of generators than corresponding amounts of energy current, This 
fact has been made the basis of a contention in favour of rheostats, 
which are cheaper than compensators and are quite as effective in 
reducing the wattless current taken from the line for any required 
value of starting torque. This contention assumes that the effect of 
the energy component of the current is practically unimportant, and, 
therefore, that both devices perform the essential function of a 
starter equally well. If the effect on generators only is considered, 
this contention may be justified as approximately true; but the 
effect on feeders depends on the values of total current, and wherever 
the latter effect is considerable the compensator possesses decided 
advantages over the rheostat. The same is also true in those ceses, 
probably rarer, in which the capacity of prime movers is overtaxed 
by the percentage additional load due to motor starting conditions. 
From the above, it will be readily seen that the amount of the advan- 
tage which may be obtained by the use of a compensator depends 
upon the characteristics of the supply system with which the motor 
is connected, and can only be estimated when these characteristic; 
are known. When they are unknown the safer policy is to instal a 
compensator, which takes care of the greater number of contin- 
gencies. It may be admitted that cases wil! arise in practice in 
which the special advanteges accruing from the use of a compensator 
cannot be realised to such an extent as to justifv its greater cost. In 
order to assist decision in such doubtful cases, some ec!eulstions 
have been prepared and curves plotted, comparing the joint chaer- 
acteristics of a typical motor with compensator and the seme motor 
with equivalent rheostats. 

Before commenting on these curves, which refer to conditions st 
the moment of starting only, it may be well to note certiin differ- 
ences of behaviour during the period of zeceleration. First, edvantige 
has been claimed for the rheostat on account of the fact that it per- 
mits the terminal voltage of the motor to rise as the current decreases, 
whilst the compensator maintains practically a constant voltage 


* Abstract of an article in the ^' General Electric Review,” U.S.A 
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during acceleration. At first sight this would seem to constitute a 
desirable automatic feature, but its value is almost entirely cancelled 
by the peculiar nature of the induction motor torque-speed and 
eurrent-speed curves. These curves show that the current dimi- 
nishes very little, and the torque increases considerably, during the 
period of acceleration, so that the provision of sufficient starting 
torque guarantees more than ample accelerating torque, without the 
slight automatic increase of terminal voltage obtained when a rheo- 
stat is used. Second, another feature, which is sometimes desirable 
in starting operations, may be more conveniently embodied in a 
rheostat than in à compensator. By providing greater resistance, 
greater capacity, and a larger number of switch contacts, the rheo- 
stat may be arranged to increase the current to the value required for 
starting, in a succession of casy stages. In this wey the increment of 
current per step may be limited to any specified value but in prac- 
tice the operator who starts the motor cannot generally be relied 
upon to use the preczutions necesszry to take advantage of this 
feature. He will, more frequently. swing the switch over at once to 
the point at which the motor starts up. For this reason, the extra 
cost of a rheostatic starter with extra capacity and switch points is 
not usually justified. For the same reason, the practice of furnish- 
ing more than one starting position in compensators has been almost 
entirely abandoned. 

The objections to the use of primary bo'anced rheostats—and still 
greater objections to primary unbalanced rheostats—ere indicated in 
the eccompanying curves, which embody some data selected from a 
large number of test results on typice! motors, compensators and 
rheostats. The curve, shows the maximum current taken in the 
three cases. in terms of the required starting torque. The motor was 
à six-pole 20 H.P. 1.200 revs. per min. 440-volt machine. Inspection 


In the latter case the additional losses of the compensators amount to 
about 18 per cent. and in rheostats to about 175 per cent. The 
losses due to the compensator alone reach à maximum when the 
starting torque required is about 110 per cent. of full-load torque in 
which case they may amount to about 20 per cent. of the rated load of 
the motor. These last figures form the best basis of comparison when 
the effect of starting conditions upon the prime movers is being con- 
sidered. All other effects of the starting operetion upon the supply 
network are best indicated by reference to the cruves of current in- 
put. These energy losses in the compensator do not constitute a 
drawback. They simply indicate that every compensator also acts 
to a certain extent ès a starting rheostat, which is admittedly almost 
equally effective. It is, in this instance, especially free from criti- 
cism in that it constitutes such a small proportion of the losses of the 
whole device. The wattless kilovolt-amperes taken by the compen- 
sator in the form of magnetising current and additional reactance is 
obtained from the line as an additione! wettless current and is ad- 
mittedly of a deleterious nature, but is practically negligible on 
account of its relatively smell value. In the compensator used in 
these tests the magnetising current at full line volts was 2-25 amperes— 
less than 10 per cent. of rated full-load current of motor, or less than 
1-6 per cent. of short-circuit current of motor. The reactance of the 
compensator was so low that no consistent values could be deduced 
from impedance readings with the best available testing instru- 
ments. It mey, therefore, be neglected without attempting to 
obtain its exact values for the different compensator taps, and the 
comparison of ecmpensator and rheostat made without any reference 
to the volt-amperes consumed by compensator reactance. 
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THE SIEMENS AUTOMATIC FAST-SPEED PRINTING 
TELEGRAPH. 


machine telegraph with automatic tape transmission. It has fre- 
quently been seid, and not without good reason, that the design of 
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STARTED WITH BALANCED RHEOSTAT, UNBALANCED RHEOSTAT AND 
COMPENSATOR. 


Fig. 1.—GENERAL VIEW OF THE KEYBOARD PERFORATOR. 


of the curves shows, for example, that in order to obtain full-load 
torque with compensator, the staring current is 260 per cent. full- 
load current. With balanced rheostat, the corresponding value of 
current is 380 per cent., and with unbalanced rheostat 475 per cent. 
The nearest compensator tap, 70 per cent., would give 107 per cent. 
of the required torque with 275 per cent. full-load current. 

In practice it is found that, for a compensator of this size, four taps 
give ample freedom of choice in adapting the starting torque of any 
particular motor to the load against which it is to start up. In 
smeller compensators three taps are found to be sufficient. If the 
tap chosen provides a starting torque somewhat in excess of the 
minimum required, the balance of torque simply goes to reduce the 
period of acceleration. 

Caleulations were almost made to compare the power taken from 
the line at the moment of starting with the three different types of 
starting device. When rheostats are used, the maximum combined 
losses in motors and rheostats at the moment of starting occur when 
the starting torque required is equal to about 150 per cent. of the 
reted full-load torque of the motor. In this case the combined losses 
amount to about 400 per cent. of the rated load of the motor. Of this 
amount about 225 per cent.is absorbed by the motor alone, this of 
course remaining the seme whether rhoestats or compensators are used. 


printing telegraphs, generally speaking, is of an inferior order from è 
mechanical point of view. Although this is no doubt true in the 
majority of cases, it will beseen that the Siemens Automatic is not 
of this description, as the mechanical actions are of the simplest 
possible kind, the characteristic features being the employment of 
the charge and discharge of condensers for controlling these actions. 

Asis the case with most automatic telegraph systems, a station set of 
the Siemens Automatic consists in the main of three pieces of apparatus 
—viz., perforator, transmitter and receiver—and it uses one line with 
earth return as usual. It is, therefore, a tape transmission system, 
which requires the message to be prepared in the form of a per 
forated paper tape by means of a keyboard perforator, which causes 
arbitrary perforations to be made corresponding to letters and signs, 
&c. The tape is then passed through an automatic transmitter, 
which sends spacing and marking currents to line in accordance with 
the groups of perforations. At the receiving station the arriving 
signals are translated and printed in Roman type on a paper slip 
similar to that of the Hughes or Baudot, and can be treated in the 
usual manner for delivery to the public (see Fig. 6). 

Transmitters and receivers run in unison or, in other words, 
identity of speed and phase relation between them is maintained by 
simple means through which the actual telegraph currents are U 


The new Siemens autometic fast-speed printing telegraph is a. 
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edge; the respective signs are formed from the perforations which 
are punched in rows of groups across the tape, each group consisting 
of an equal number of current impulses—namely, five. The com- 
bination of perforations for each individual sign is clearly shown in 


forYsynchronising. The practical working speed of the machine 
ander normal-line conditions depends on the action of the printing 

mechanism ; the maximum speed at which it will yet safely respond 
is about 17 impulses per second, equivalent to about 1,000 letters 
(revolutions), or, say, 170 words, per minute ; on the other hand, it | Fig. 5 


may be as low as 300 revs. per min. This speed flexibility makes, | « The tape thus prepared is passed through the automatic trans- 
mitter (Figs. 7 and 8). The latter consists of a motor, M (Fig. 8), 


which drives the tape-propelling roller L by means of the inter- 
mediate gear D. Under the tape, corresponding to the five rows of 
holes, are five contact levers side by side, which are electrically 
connected to the five insulated segments of a contact disc, ZZ’. The 
paper tape advances one letter during each revolution of the brush 
arm A, while the contact levers in conjunction with disc ZZ’ operate 
a local transmitting relay. The two contacts of the relay are con- 
nected to the positive and negative pole of a battery while the 
tongue is on line. Thus at each revolution of the brush arm A 
spacing and marking currents are sent out to the line in obedience to 
the groups of perforations (Fig. 5) controlling the contact levers. 

At the receiving station the arriving currents are received on a 
polarised line relay, which directs the various functions of the 
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Fic. 2.—THE KEYBOARD PERFORATOR FROM ABOVE. Fic. 3.— ANOTHER VIEW GF THE PERFoRATOR. 


receiving apparatus in local circuit. The receiver (Figs. 9, 10 


it is claimed, the apparatus suitable for use on all kinds of overhead 
and underground lines, even if they are not quite in the best of con- 
ditions. The system is also capable of being worked duplex. 

Figs. 1, 2 and 3 are illustrations of the keyboard perforator. This 
apparatus is electromagnetic in its action, and possesses five punch- 
ing[magnets and one paper-moving magnet. On depressing a key 


and 11) consists also of à motor, M (Fig. 11), which drives the main 
spindle W, together with a brush arm, B, and a tvpe-wheel, T. The 
contact disc has eight rings. r,—7r,; ring r, is connected with the 
contacts of the line reluy and serves two purposes, the establishment 
and maintenance of unison and the translation of the arriving current 
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Fia. 4.—THE PERFORATED TAPE. 
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Fia. 5.—SHOWING THE COMBINATIONS OP PERFORATIONS FOR VARIOUS SIGNS. 


THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 


Fig. 6.—EXAMPLE OF RECEIVER SLIP. 


contacts are made and those magnets energised which correspond to 


the signal, The arrangement is such that the punch magnet circuits 
are ‘closed at one place only, avoiding sparking at all the key contacts. 
The perforated tape (Fig. 4) has a row of propelling holes along each 


combinations to the so-called “ translating relays.’ 
are for the purpose of operating the printing magnet J, in conjunc- 
tion with the translating relays at the right moment. 


The other rings 


The ring r, consists of five insulated sectors similar toythe trans- 
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mitter ring; each of these sectors is, however, again divided into 
three segments. so that a local current from the line relay, due to a 
condenser discharge. only passes over one of the three segments 
according to the momentary position of the brush at ring 7, ; this 
operates & polz7ised relay in such à manner that if the receiver runs 
fast it inserts a resistance in the armature circuit of the motor. and 
if slow the resistance is short-circuited. Coupled with this first 
correcting relsy is a second correcting relay, which acts upon an 
automatic regulating resistance, h, which during larger speed varia- 
tions alters the current strength in the field of the motor, and thus 


tion. During the translation of a signal combination into type, the 
relays operate in concert with the rings 7, to r, in such a way that a 
path for the current over relay contact. rings and printing magnet 
can only be established in one particular connection, depending on 
the position of the relay tongues and the position of the brush arm B. 
Brush arm and type wheel are firmly fixed on the same spindle, so 
that at the moment the circuit is established the corresponding type 
is in the printing position ; the printing magnet becomes energised 
from the discharge of a condenser and throws the paper tape 
into momentary contact with the tvpe wheel; an eccentric, E, 
situated on the main spindle causes the tape to advance one step at 
each revolution of the brush arm. Fig. 6 shows 2 piece of receiver 


-—— o we —S— e 


Fie. 7.—' EHE AtutomMaric TRANSMITTER. 


effects the necessary speed correction. This interaction of both 
correcting devices ensures a continuously uniform rotation and phase 
relationship of the apparatus at each end of the line. even during 
comparatively large tendencies to variation of speed. 

The actual reception of the signals takes place on the five short 
segments of the ring r, ; each of these segments is connected to the 
coils of five small polarised relays (translating relays). If, for in- 
stance, during one revolution the letter S is signelled (combination 
+ + — — +), then the first. second and fifth translating relavs are 
not affected, whereas the tongues of the third and fourth reley are 
thrown over. The combination of perforations in the transmitter 
tape is, therefore, trensloted into a corresponding position of the 


Wie. 8.—THE AUTOMATIC TRANSMITTER WITH COVERS REMOVED. 


i rece;ver relay tongues. There are two translating relay groups of 
jj five each (RI— R5 and RI— RV); a rotary switch, C (Fig. 9), charges 
the two groups alternately at each revolution, so that, for instance, 

during the first, third, fifth, &c., revolution the first relay group, 

and during the second, fourth, &c., revolution the second relay group, 
receives the signals. The connections are arranged so that in the 
same time during which one relay group receives one signal the other 
oup translates the signal received during the prev.ous revolu- 


slip. 


Fig. 9 —RECEIVER SHOWING ROTARY SWITCH, 


The type wheel has two rows of characters. The change from 
letters to figures is effected by axial shifting of the wheel by means of 
an electromagnet, which is operated from a relay. Finally, there 
is another relay which automatically starts the printing tape imme- 
diately perforated tape is inserted in the transmitter at the sending 
station. The receiver is further arranged so that if required per- 
forated tape identical with the transmitting tape is produced simul- 
taneously with the printed message by using the keyboard per- 
forator as a receiver. This arrangement allows of automatic Te- 
transmission of the messages on other similarly equipped lines with a 
considerable saving of time and labour. 

The apparatus is usually designed for 110-volt direct current ; the 
current consumption of a transmitter and a receiver together is at 
the rate of about 1-5 amperes, that of a perforator 0-2 to 0-3 amperes 


Fic. 10.—ANoTHER VIEW OF THE RECEIVER. 


The perforators are of the size of an ordinary typewriter. Trans- 


mitter and receiver together require for their installation à groun 
space of about 13 sq. ft. 


trials between Berlin and Hamburg, have already equipped with 
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this apparatus] five underground circuits radiating from Berlin to 
Düsseldorf, Breslau, Frankfurt, Strassburg and Königsberg respec- 
tively. All the circuits are worked duplex, and the officially selected 
speed rate in one direction is 200 telegrams per hour, including ac- 
knowledgments and other officia] communications relating to the 
traffic, &c. 

We understand that one particularly satisfactory feature of the 
system which has greatly contributed to the rapidity of its adoption, 


1} —(GENERAL VIEW OF THE RECEIVER. 


Fic. 


is the fact that it makes very small demands upon the operator, and 
that very little specie! tuition in the use of the apparatus is required. 
We have to thank Messrs. Niemens Dros. & Co. for giving us an 


opportunity of describing this apparatus. 


CARBON ELECTRODES FOR ELECTROLYTIC CELLS. 


BY JOH. HARDEN, L 


Summary.—The author discusses the respective merits of amorphous 
and graphitised carbons for use as elecirodes in electrolytic cells, and 
describes the tests that should be applied to determine the quality of 


carbons. l 


A good deal of artificial carbon is to-day used for electrodes 
in electrolysis, and the subject of their manufacture is still 
rather important, although it may, perhaps, be rightly said 
that the bulk of carbons made at present (and this will be still 
more so in the future) are used for electro-thermal purposes. 
A few data regarding electrolytic carbons may therefore be of 
some interest. 

In the United States the graphitised electrode, first intro- 

duced on a larger scale by Dr. Acheson, whose name has rightly 
become famous in connection with this industry, has gained a 
well-deserved market. In Europe these electrodes have also 
obtained due recognition, but here the conditions are con- 
siderably different, wherefore common amorphous electrodes 
are stìll in use to a considerable extent. 
. This may be explained by relating the writer's experience 
in some electrolytic works in Russia some years ago. These 
works produced on a large scale chlorine and caustic soda from 
ordinary sodium chloride obtained from the Black Sea and 
from the Caspian. Having been engaged previously as head 
of the testing department of a large carbon electrode factory, 
the writer was given ample opportunity to compare and to 
Judge the particular ‘* pros and cons " in question. 

Since a heavy duty was levied on the finished article it was 
found uneconomical to import the electrodes from abroad, and 
no factory was in existence in the country itself. The pre- 
paring of the raw material, however, is, as will be seen later, of 


obtained from a foreign carbon factory on the other side of the 
frontier, transhipped as raw material (consequently free of 
duty), and pressed and calcined into proper electrodes at the 
„works. This realised a considerable saving and made the large 
outlay of a complete electrode plant with expensive machinery 
and large stock of materials unnecessary. 
In spite of this, the cost of electrodes was a heavy toll on 
The cells consisted of an earthenware top, 


the works’ budget. 

in which seven round electrodes, about 4 in. in diameter by 
2 ft. Gin. in length, were fastened. Diaphragms of asbestos 
separated the two compartments, anode and cathode, and as 
the electrodes were worn off the whole set of cells, six in each 


batch, had to be dismantled for repairs to be made. 

In order to lengthen the life of the cell some graphitised 
electrodes were tried, with partial success as was expected. In 
those davs, however, such electrodes imported from U.S.A. 

became vervexpensive, not only on account 

of their initial considerably higher price, 
but also due to the exorbitant freight and 
unavoidable loss in breakage. It was 
generally found that the outlay for such 
electrodes, under the prevailing circum- 
stances, was not in any way justified bv 
their longer life, since the local labour was 

. so Inexpensive that it did not come into 
account, and the saving in material, 
although decidedly marked, was not 
sufficient to compensate the other outlay. 
This state of affairs is no doubt respon- 
sible for the fact that non-graphitised 
carbons are still used to a great extent 
notwithstanding that the  graphitised 
material is superior as regards actual 
wear and tear. In order, however, to 
test the matter more fully, the'firm decided to graphitise its 
own electrodes on the spot, utilising a method worked out 


| somewhat earlier by the author, which differed in various 


respects from the Niagara practice. Some of its points have 
been briefly described in an article in “ Metallurgical and 
Chemical Engineering," entitled "Some Electric Furnace 
Notes." A furnace was built and put into operation and after 
a few failures and alterations we succeeded in obtaining 
continuous working, producing some 12 to 16 graphitised elec- 
trodes per day. 

But even then the economy was very problematical. Al- 
though the cost of power was not excessive, since it was pro- 
duced by means of cheap local coal, the saving generally was 
not so great as was at first expected. The electrodes prepared 
in this way, though fully graphitised, showed a marked ten- 
dency to scale off in the bath, an experience. by the way, 
which has since been found also in electric furnace work, when 
the higher conductivity of the graphitised carbon has been 
made use of in order to increase the current densitv, thus 
decreasing the running costs of electrodes generally. The 
graphite scales thrown off lodged in the bottom of the cell and 
clogged this up to such an extent that it had to be opened and 
cleaned long before the electrodes were worn out, thus render- 
ing the apparent saving illusory. This was due to a great 
extent probably to the fact that the material from which the 
electrodes were made was not quite suitable for this particular 
purpose. Ifa carbon factory proper had been connected with 
the works it is quite possible that the fault might have been 
remedied to a greater extent. 

This problem of scaling off is one which the manufacturers 
of graphitised carbons should bear in mind. A material which, 
when graphitised, may serve very well for one purpose may be 
quite unsuitable for another; in this particular case, probably 
because every trace of the carbonaceous binder was thoroughly 
burnt out, and converted into graphite as well as the main body, 
a fact which was fully shown by means of microphotographs, 
taken by the author and published in the “ Zeitschrift für 
Elektrochemie," 1901, p. 324, and also by Sprosser in No. 71 of 


thesame journal. Large grains with adequate binding material, 


great importance; wherefore the ready prepared mass was ' pressed under moderate force, which gives a very good result 
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for furnace electrodes when used as amorphous electrodes, 
showed this scaling off in a marked degree when graphitised, 
although the porosity generally is much lessened. Finer grain, 
with less binder, stamped hard, calcined and graphitised, 
showed a better result in this respect, though the resistance 
towards the chemical action of the electrolyte is then generally 
lessened. For the same reason it was also found that material 
which had been previously graphitised and then ground to a 


suitable size gave, with an adequate binder of tar and hich 


pressure as well as good calcination, a comparatively better 
result. The economy of this working, however, was less 
satisfactory . 

TESTING ELECTRODES FOR ELECTROLYSIS. 


The testing of electrodes is of great importance, both for the 
manufacturer and the user: for the former, as it will tell him 
ahout the raw material and its preparation, and also the sub- 
sequent manufacture so as to avoid reclamations, &e. ; for the 
latter, to make sure that he has the right kind of material, a 
fault in which may cost him a good deal if found out only when 
the cells have been built in. Generally, it should be empha- 
sised that an electrode should be tested in the solution and 


under conditions as nearly as possible like those in actual use. 
The following observations should be made :— 


1. Homogeneity and grain. 

2. Absence of cracks and flaws. 
9. Porosity and specifie weight. 
4. Contents of inert material. 
5 
6 


. Electric conductivity, and last, but not least— 
vesistivitv to corrosion. 


1. Homogeneity and grain should give an idea of the uni- 
formity of the raw material; if too fine and of a deep black 
Justre, too much dust and “ lampblack ” material has been 
used. Such an electrode is likely to be less strong mechani- 
cally, and will often result in larger lumps dropping off in the 
cells. A grey structure with light, shining points or globes 
indicate the presence of a large quantity of petrol-coke, which. 
if used in excess, may behave similarly to the former kind, As 
a rule, the structure of a good, durable, amorphous electrode 
should be of even grain, not too fine, the grains being well and 
evenly united by the binder, of a dark grevish colour. Each 
particie of the mass should be thoroughly enveloped in & film 
of the cement or binder before pressing, and it is this part of 
the preparation of the raw material which calls for the utmost 
care and attention, and which, besides the choice of the mate- 
rial and the calcining, is the mainstay of the durability of the 


electrode. Ingenious machines, the description of whic 


h space 
forbids, have been invente 


d and put into use to produce this 
effect, and money spent on this by the manufacturer is well 
invested. 

2. The absence of cracks and flaws 


is, of course, equally 
essential for the same reasons. 


: 
These may be caused either 
(and usually) by madequate treatment of the raw material, 


but also through false methods of calcinmg. The firing usually 
i Tes AVAL A ? "TEL 39 : . ` d 
takes place in a gas-fired ring furnace, in which the elec- 
trodes are placed, embedded in coke dust, &e. 


t i If this packing 
is uneven the electrode will “ hang,” and edge cracks are the 
result. Such cracks are bad enough in electrolytic electrodes, 
since the increased resistance of the carbon may cause a poor 
distribution of the current and also cause the faulty electrode 
to drop off; but they are still more serious in the case of 
furnace electrodes, where a broken electrode may mean the 
spoiling of a whole smelt. Such occurrences are nowadavs 
rather rare, where proper * ring” kilns for calcining are em- 
ployed, but a less scrupulous foreman may cause faulty pro- 
ducts with the best kilns. 


A good, sound amorphous carbon should, when hanging free 
in a sling, and tapped with a steel bar, give a clear. distinet 
ring like a bar of hard cast iron, and endure nearly the same 
rough handling. A graphitised carbon again should give a 
deep “thud,” vet clear sound, be capable of polish by means 
of a polishing iron and be soft enough to be cut with a knife, 


ance. 


- 


while the amorphous carbon is hard and should not permit 
cutting with other tools than the chisel and emery wheel. 


3. The porosity and specific weight are also both of import- 
A certain amount of porosity 1s of advantage, as it will 


increase the active surface of the carbon ; but if an excess, the 
bath liquid will enter the pores and cause a rapid development 


of gas which tends to break off small chips, especially at the 
less porous edges and thus shorten mechanically the life of the 
electrode. A good method is to compare a new carbon of 
unknown merit with a test piece of a well-known quality, using 
a medium strong magnifving glass. The pores should be even 
and not too marked, resembling those in a hard sugar loaf, 
the calcined binder causing the surface to appear slightly 
glazed. 

The general way in which the specific gravity 1s determined 
may be shortly described. A piece of the carbon, not too 
small, preferably cut out to rezular size of a few cubic centi- 
metres, is boiled in alcohol, dried in the oven, where it mav cool, 
and the weight is taken (a4). Its volume (v) is then determined 
in a measure, the water is wiped otf quickly and the wet weight 
(b) is taken. The average or relative specific gravity is then a/b 
and the real specific gravity 1s uen 

v — (b — a) 

It may also be determined by means of the method of suit- 
able heavy hquids, such as a mixture of bromoform and 
chloroform of known specific gravity.* 

The relative specific gravity varies between 1-4 and 15, 
while the real specific gravity is generally between 1:6 and 18, 
and the porosity cu ranges from 11 to 22. 

4. By inert material is understood such contaminations 
which do not act as electrode material proper, and may be due 
to inferior purification of the raw material. This is determined 
by ash analvsis, ie., combustion in oxygen and air, both the 
CO, evolved and the remaining ash being weighed. Good 
carbons made from petrol coke and lampblack have usually 
only about 0:3 to 0-5 per cent. of ash, while anthracite elec- 
trodes may have 3 to 4 per cent. 

Acheson graphite electrodes show as a rule a very low ash 
content, due to the high temperature at which thev have 
been treated. Electrodes for electrolysis ought not to have 
more than 2:5 to 3 per cent. ash, while 4 to 5 per cent., as 15 
sometimes found, is distinctly disadvantageous. The carbons 
for electric furnace-work should suit the conditions for which 
they are to be used, ie., for carbide furnaces a content of 3 to 
4 per cent. lime 1s quite tolerable, for steel furnaces 1 to 3 per 
cent. iron, &c., but the life of the electrode will suffer from a 
higher content of these substances. 

The microscopic examination may, in skilled hands, also be 
of considerable use for determining the quality, but it would 
carry us too far to enter further into this point without the 
reproduction of the various sections. The author has taken 
a number of mierophotographs of carbons manufactured m 
different ways, and he may state as a general rule that the 
microphotograph will show clearly if rapid consumption of the 
carbons is due to insufficient calcination of the binder or if the 
main raw material was of an unsuitable nature. Again, m 
this respeet, the graphitised electrode gives a distinctly supe 
rior result, as the sections taken prove that practically all the 
binder is converted into graphite carbon. l 

5. The electric conductivity is naturally of considerable 
importance, for the more voltage we must apply to a cell the 
greater is the dead cost of the electrolysis. That this 15 2 
weighty question is obvious if we remember that a cell 18 
usually operated with several thousands of amperes, and à 
slight increase in resistance will soon run up the bill. This 18 
also, though not to such a degree, of importance in furnace 
work, as may be clear from the following experience of the 
author. A set of metallurgical furnaces was operated vith 
carbons of l£in. diameter at 4,000 amperes. The hue 
were screwed on to the new electrodes by means of threade 
plugs and graphite paste. A firm offered a brand of new 
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* 1]. “CZ. f. El. Chem." 1901, p. 973. 
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carbons for which they claimed superior quality at à somewhat 
lower price than the usual cost of amorphous electrodes. The 
average resistance of a new carbon, not in use, was found to be 
within the proper limits, and à couple of the carbons were put 
into use as a test. After a few runs it was found that the 
carbon scaled off in a remarkable way, and one of the electrodes, 
having been jointed in the meantime, became red hot at the 
joint, in spite of the fact that the joint was made with special 
care and with the material specified by the maker. The 
voltage drop in a 5 ft. unjointed and in a 6 ft. jointed length 
length was taken and found to be 4:8 volts in the former, and 
6:9 volts in the latter at 4.000 amperes, consequently 19:2 kw. 
were wasted in the former and 27:6 kw. in the latter, which, 
of course, made the use of these electrodes an impossibilitv, 
since the reduction in initial cost was in no wav equal to the 
loss m power. It may be added that inductance and leakage 
were duly considered, but were of little importance, since the 
periodicity was fairly low, only 22:5 per cent. 

The specific resistance (Sp. R=, where r is the measured 
resistance of a strip in ohms, q is the cross-section in square 
millimetres, and / the length in metres) ranges usually for 
amorphous carbons from 58 to 75, for graphitised electrodes 
from 6 to 12, and for charcoal electrodes up to 150. 

As it is, of course, of great Importance that the fastenings 
of the carbons in an electrolytic cell should have as low a resis- 
tance as possible, it is found advantageous to provide the ends 
of the carbon slabs with a good coating of graphite paste in 
all such cases where graphitised carbons cnanot be used for any 
reason. The author prefers, where the condition of the cell 
permits, to cast a shoe around the upper end of the carbon bar 
of a type of metal which will contract strongly over the carbon, 
and yet be soft enough to avoid undue strain on the bar. An 
alloy of lead, antimony and bismuth in proportions tested for 
different brands of carbons has been found very suitable, and 
as only a thin coating is required the expense is amply justified. 
Copper-plating is usually found obnoxious, even if the nature 
of the electrolyte is such as not to corrode the copper, since 1t 
is found impossible to eliminate all traces of the acid of the 
copper bath from the pores of the carbon, and the plating will 
invariably peel off and cause poor contact in due time. 

6. Resistivity to corrosion is, as already mentioned, a vital 
point. If a carbon is used as anode in a cell the carbon-block 
is Invariably disintegrated, more or less, depending upon the 
nature of the carbon and also of the solution forming the elec- 
trolyte. Some of the products, in the case of an alkali cell are 
gaseous, some go into solution and the bulk forms a slime. 
Oxygen-giving solutions are more active in this respect, but 
chlorius is also an enemy to the electrode. If amorphous 
carbons are used one may frequently find a product formed 
called mellogen, which may be characterised by the formula 
C,,H,0, This is soluble in alkali and in concentrated sul- 
phuric acid. It changes into mellithic acid (C,,H,O,,) at 
ordinary temperatures. The same effect may be observed in 
using retort carbon, while graphitised electrodes form graphitic 
acid C,,H,0,.* 

The most reliable way of testing the carbons in this respect 
is to require from the maker two or three pieces cut out from 
the electrodes he intends to deliver and subject these to elec- 
trolytic test under such conditions as those prevailing in an 
ordinary cell, i.e., in salt solution for chlorine-alkali electro- 
lvsis, for instance. 

The author has used for factory testing the following arrange- 
ment : 6to 12cells consisting of alkali and acid-proof enamelled 
cast-iron vessels were connected in series, the cathodes being 
sheet-iron bent into a suitable shape. The carbon anode was 
suspended in a chamber made of earthenware, provided with 

an asbestos diaphragm and open at the bottom. The solution 
was 20 per cent. sodium chloride, which was kept constant as 
regards concentration, volume and temperature. The current 
density was also maintained constantly at 0-1 ampere per cm.? 
by means of meters and a regulating device. A clock was so 


* Vide Zellner: ‘‘ Kunstliche Kohlen.” 


specimens to be tested. 
slight that, during the 31 years the author used this method 


for determining the wearing quality of such carbons, the varia- 
tion could very well be neglected and the test was found sufh- 
ciently accurate for decision, both for manufacturing and 
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arranged that a serics magnet would permit the clock to run as 
long as the cells were in operation, but arrested it automatically 
when the current was shut off from the cells ; in this wav an 
absolutelv reliable time record of the duration of the test was 
obtainable. 

The gases evolved in the anode chamber were sucked through 
weighed potassium hvdrate solution to determine the quantity 
of carbonic acid produced. The carbons were cut into regular 
shape and size, 3 by 1 bv 10cm., brushed, boiled in water, 
dried in warm alcohol and hot air, and, after the lead connec- 
tion had been cast on, carefully weighed. The electrode was 
then immersed in the cell, a soft rubber packing being used to 
exclude leakage of gases. 

The current was then turned on and allowed to act during a 
given time, usually 48 hours. The electrode was taken out at 
regular intervals of 12 hours, boiled in water and dried. with 
aleohol and weighed as before. From these data a curve was 
plotted showing the deterioration as it proceeded, and the life 
of the carbon could in this wav be easily predicted if compared 
with the curve of a standard electrode of well-known wearing 
quality. 

It was very interesting to observe how in many cases the 
curve was at first vey flat, showing only a slight wear, but as 
the test proceeded the curve rose rapidly, owing to the fact 
that the outer layers were more calcined than the inner, also 
showing greater porosity, whereby the carbon particles were 
thrown off more readily. By comparing the voltage required 
by the cell during the test one could very well foretell when 1t 
would be more economical to exchange the carbons, even if 
they were not worn down totally, similar to the critical point 
of a carbon filament lamp. 

It may be mentioned that this test was more destructive 
than the actual conditions in a regular cell, and therefore not 
conclusive. This, however, is counteracted by the comparison 
with the standard carbon, tried before in actual use and from 


time to time submitted to a blank test in series with the new 


The variations observed were so 


ordering. 


A few figures gathered by the author may serve to give an 


idea of the losses under the above conditions ; the figures are 
given in grammes per 10 ampere hours, 20 per cent. salt solu- 
tion and 0-1 ampere per square centimetre density. 


Conradty 5-17. 

2. Le Carbon (vraphitised) 2-80, 

3. Plania Works (special composition), 1:90. 
4. Schiff & Co., “ N,” 5-65. 

5. Retort carbon, 2-92. 
6. 
7. 


ry 


Acheson graphite, 1-06. 
Author’s graphite, 2-02. 


As will be seen from the above, the graphitised electrode is: 


generally superior to the ordinary carbon, but, as already 
stated, local conditions at the works may be such that one has 


to use ungraphitised on account of costs, &c. 


The specimen No. 3 shows that it is also possible to produce 


an amorphous carbon with a wearing quality practically as. 
good as the graphitised one, but it is only just to add that, 
owing to its special nature, the price of this carbon was almost 
the same as a graphitised one. 
resistance was about eight times higher, and the material very 
hard and brittle ; wherefore it could not be recommended as a 


good substitute for the graphitised brand. 


Apart from this, the specific 


It is quite clear from the above that the judging of the 


merits of a good electrolytic carbon requires a good deal of 
consideration and patience if a fully economical working result 
is to be arrived at. 
general points set out above do not by any means exhaust the 
subject of testing, but they will serve to give an idea of the 
faults and merits which are of special importance. 


It should be remembered that: the 
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FRENCH RADIO-TELEGRAPHIC APPARATUS. 


At the time of the visit of the Institution of Electrical Engi- 
neers to Paris an interesting collection of radio-telegraphic 
apparatus was shown at the radio station atthe Eiffel Tower. 
In what follows we give a brief description of some of these. 


THE MaGvNNA GENERATOR. 


The Magunna generator is based on the employment of tuning 
forks. which are kept in continuous vibration like the interrupter of 
cn induction coil. The work of the late Mr. Mercadier on electrical 
tuning forks and the use which has been made with them by Mr. 
Magunna in multiplex telegraphy are well known. These electrical 
tuning forks in the present case are used as a converter of continuous 
into oscillating isochronous current, and have so far been improved 
by Mr. Magunna that they are now capable of breaking and con- 
verting a continuous current of 5 amperes at 220 volts into alternating 
current of a frequency of about 375 which remains quite constant. 


Fic. ]l.—DiaGRAM oF TvsiNG FORK SYSTEM. 


The principle of the Magunna converter is as follows: The tuning 
fork is kept in continuous vibration by putting one of its branches in 
"contact with a belt which runs, as it were, against the edge of the prong- 
end so that it is displaced. For this purpose two pulleys. driven by 
vertical shafts, carry an endless belt and are driven by a ,\, H.P. electric 
motor. A tuning fork fixed rigidly on a support is placed in contact 
with the belt when it is at rest as shown in Fig. 1. The tension of 
the belt may be regulated by displacing one of the pulleys. When 
the belt is in movement the tuning fork begins to vibrate, so making 
and breaking contact on the free leg, as shown in the diagram. 

The tuning fork, the primary of the transformer and the Morse 
key are connected in series to the terminals of the generator. A 
condenser is connected across the terminals of the vibrator, and so 
suppresses the spark at breaking. The frequency of the current thus 
obtained is equal to that of the tuning fork, and is moreover rigor- 
ously constant and independent of the speed of the belt. The stan- 


Fia. 2.——GENERATING PLANT OF THE MAGUNNA MILITARY STATION, 


dard type of this apparatus gives two frequencies, namely, 320 and 
380, the frequency of the note being double. One or the other of 
these two notes can be obtained by simply altering a single-pole 


switch. 


These stations are very lightly constructed and are thus applicable 
fer use on fishing boats, aeroplanes, dirigibles, and for military work, 
where they can be carried on the backs of mules, andfor auxiliary 

The military stations, as 
shown partly in Fig. 2, are contained in four boxes. "The first con- 
tainsthe generating set, which consists of an oil engine of 14 N.P. fitted 
with magneto igintion and a suitable governor. This drives the 


stations on war and merchant ships. 


generator by means of a belt, current being generated at 220 volts. 
This current is converted into alternating current by means of the 
Magunna converter. The normal current crossing the vibrator is 
5 amperes, which corresponds to about 300 watts in the primary of 
the induction coil. With this power a range of about 80 km. can be 
obtained in the daytime. The second box contains a water tank 
for cooling the engine, as well as the tools and spare parts. The 
third box contains the transmission apparatus and the antenna 
accessories, while the fourth box contains the receiving apparatus 
and the petrol and lubricating oil. The steel tube mast is carried by 
@ third mule. 

The receiving is effected by telephone, a musical note of a very 
constant frequency being obtained, while. owing to its great purity,a 


high degree of freedom from interference by other transmission 
systems is obtained. 


SOCIETE FRANCAISE RADIO-TELEGRAPHIQUE. 


The system employed by this company is that in use at the Eiffel 
Tower, and depends upon tuning the alternator circuit until it is 
resonant. Special (Béthénod) alternators are used for the purpose, 
so that the alternator inductance along with that of the transformer 
enables a resonant circuit to be obtained by the short-circuiting of a 
resistance, and it is this short-circuiting that is effected by the opera- 
tors key, the circuit being thrown into resonance when a signal is 
desired. By regulating the constants of the circuit the frequency 
can be varied over a considerable range. For example, with an 
alternator giving a frequency of 1.000, the frequency of the spark can 


— 
3 
9 
o 
- 
id 
e. 
" 

LJ 


Fig. 3.—OsciLLATING CIRCUITS OF THE SOCIETE FRANCAISE RADIO- 
TELEGRAPHIQUE. 

be varied from 2,000 to 200. It is claimed that the apparatus is very 
simple, since the use of a separate inductance is avoided, and that the 
specific output of the alternator is high ; an alternator giving 600 
watts in the high-tension circuit, with its exciter, weighs 30 kgs. and 
one for 1,200 watts weighs 50 kgs. "The electrodes consist of a plate 
and a tube at right angles to it, air being forced through the tube on 
to the plate. This method has already been mentioned in our de- 
scription of the installation of the Eiffel Tower (THE ELECTRICIAN, 
Ma y 30th, p. 315), so that further reference to it here is unnecessary. 

One of the essential points of the system is what is termed a single 
wave oscillator. It is well known that the ordinary methods of 
coupling give rise to two waves in the antenna, and that these can 
only be reduced to a single wave by weakening the coupling to an 
impracticable extent. The oscillator that is used consists of the 
primary and secondary windings set at right angles to one another 
as seen in the illustration, Fig. 3, the two windings being connected 
together rigidly. It is claimed that by this arrangement the whole 
system oscillates with a single frequency whatever the degree of 
coupling. | 

Curves are given by the Companv in support of this view and a:e 
reproduced in Fig. 4. In these experiments energy was supplied by 
a motor-driven Béthénod alternator, and the energy on the continuous 
current side was kept constant. The capacity of the battery of 
condensers was 0-03 mfd. and that of the antenna 0-00104 míd. 
position of the wave-meter remained fixed with regard to the antenna 
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and care was taken to ensure that the instrument was only influenced 
by the current in the antenna, so that the maximum ordinates should 
be in proportion to the currents. Three of the curves in Fig. 4 refer 
to the Tesla arrangement with couplings of 0-2, 0-125 end 0-05 re- 
spectively, from which it is seen thet the coupling must be very weak 
for a single wave to result. On the other hand, the curve obtained 
with the arrangement of the Société Francaise Radio-Electrique 

` shows only one maximum, and consequently only one weve. It is 
therefore claimed that the efficiency is considerab!y higher than with 
the ordinary systems, and that better syntony is obtainable. 

The marine stations of the Société Francaise Radio- Electrique are 
of some interest. The energy for working the station is supplied 
from & converter group, one part of which consists of a shunt wound 
continuous-current motor driving 2 Béthénod alternator through a 
direct coupling. This elternator supplies low-tension current at a 
frequency of 1,000, its excitation being controlled by a rheostet. The 
self-induction of the field is such that the excitation can be varied for 
signelling, thus giving, it is claimed, very great safety and simplicity. 
The high frequency employed allows 2 very pure musical note to be 
used, while the note obtained is veriable within the limits of at least 
an octave by the simple operation of the rheostat placed in series 
with the field. The marble switchboard contains a!l the necessary 


EPSOM ELECTRICITY WORKS. 


AN INTERESTING DIESEL INSTALLATION. 


It is now some 11 years since the Epsom Urban District 
Council laid down their electricity works for the supply of elec- 
trical energy in the district. Since the inauguration of the 
undertaking the supply has been considerably extended and 
It now embraces a portion of the adjoining district of Ewell. 
The area is a straggling one, and includes among its consumere 
the Grand Stand on the racecourse which is situated 2 miles 
from the station. The bulk of the residential lighting in the 
d'strict is supplied from the network, the larger houses includ- 
ing the fine country mansion of Lord Rosebery, “ The Durdans." 
There are practically no manufacturing industries in the town, 
so that the motor load is not very large. Such firms as the 
local printers and those of the tradespeople who require motors 
have, however, been connected up as power consumers with 


measuring apparatus for the alternator as well as a quick-breek 
doub‘e-pol_ switch in the elternstor circuit. At a convenient dis- 
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Fie. 4.—RESONANCE CURVES. 
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tence from the alternator are placed a rheostat for starting the 
machine, and also a field rheostat which allows speed varistion of 
plus or minus, 10 per cent. to be obtained. The third rheostat allows 
the musical note of the sending wave to be instantly changed. Send- 
ing is effected by a Morse key of very small dimensions in the 
exciting circuit of the alternator. This arrengement does away with 
the use of an antenna commutator, and gives to the transmission 
the character of è telephonic conversation. 

The current supplied by the alternator passes directly «o a Blondel- 
Béthénod transformer with air insulation, the secondary and primary 
of which are connected to several terminals, thus allowing different 
retics of transformation to be obtained. The auxiliary set, which 
it is necessary that every ship should carry, in accordance with the 
provisions of the London Convention, consists in this case of 2 set 
with a range of about 100 km. This set hes a capacity of 50 watts, 
and is installed close to the standard set. the change from one to the 
other being made very rapidly by a simple displacement of the 
antenna switch. The energy necessary for working this station is 
obtained from a battery of accumulators giving current 2t & pressure 
of 20 volts, and having a capacity of 20 ampere-hours. This battery 
ensures the operation of the station for eight hours, and can be easily 


charged from the sets on board. 
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Fic. 1.—300 n.r. DIESEL ENGINE AT Epsom ELECTRICITY WORKS, 
(150 kw. steam set in foreground.) 


most satisfactory results. The undertaking is conducted upon 
a profitable basis, as we see from the enginecr’s report for the 
year ended March 31, 1913, that there is a net profit of £137 
on the year's working. This result has been achieved in spite’ 
of the fact that the charges for public lighting were reduced by 
10s. perlamp. The engineer to the Council, Mr. A. C. Gilling, is 
evidently alive to the importance of modern improvements in 
generating plant, and the influence which they are likely to 
exert on the conduct of small undertakings such as that of 
which he is in charge. Accordingly. he advised his committee 
to replace two small steam sets of 35 kw. and 75 kw. capacity 
respectively, which had been running for some 11 vears, with 
a modern Diesel engine of 200 H.P. output. After a consider- 
able amount of deliberation it was decided to instal this plant ; 
but previously an arrangement had been made with the 
waterworks department whereby electric power was to be pur- 


chased from the electrical department, and emploved for the 
operation of the pumping plant which had previously been 


driven by suction gas and steam. 
urnish a satisfactory day-load and would justify the installa- 


It was felt that this would 
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tion of the Diesel engine. The low operating costs of the latter 
by comparison with steam also enabled the electricity depart- 
ment to offer power at a figure which would make the electrical 
installation at the waterworks more economical than either 


| 


| 


vas or steam. The whole of the water supply of the district | 


is given from the waterworks, the pumping plant being 
necessary to raise water from a bore hole to storage reservoirs 
above the town. 

Fig. 1 is a general view of the 300 H.P. Diesel engine as now 
erected in the existing engine room. It was found necessary, 


in order to erect the plant in the space previously occupied by 


the two smaller sets, to encroach somewliat upon the existing 
battery room, and also to move back the main switchboard. 
The opportunity was therefore taken to re-arrange the cable 
connections to the board as these had previously been made 
somewhat haphazard with rubber-covered conductors. The 
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sionally for driving the circulating pumps. 


460 volts. At the opposite end of the engine shaft to the gene- 


: rator a four-cylinder Reavell compresser is directly attached. 
_ This supplies air to three storage bottles at a pressure of 900 lb. 


per square inch. The engine is capable of a 10 per cont, 
overload for two hours. 

An interesting feature of the installation is the carryir' of 
the exhaust gases from the engine into the flue of one of the 
existing steam boilers. This boiler is of the dry back, s:mi- 
marine type and has an evaporative capacity of 6,000 Ib. per 
hour with cold feed. With the Diesel engine running at avout 
three-quarter load sufficient heat is obtained from the exhaust 
vases which leave the cylinder at about 750°F. to evaporate 
900 lb. or 600 lb. per hour and to keep steam at a pressure of 
about 501b. per square inch. This steam is supplied for 
warming the steam range, for working the oil filter, and occa- 
The circula ng 
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Fic. 2.—GENERAL ARRANGEMENT OF 300H.P. DIESEL ENGINE AT Epsom ELECTRICITY WORKS. 


Diesel engine is of the latest pattern and was supplied by the 
‘Consolidated Diesel Engine Manufacturers (Ltd.), of London, 
who comprise the associated firms of the Diesel Engine Co. 
(Ltd.) and Usines Carels Frères, of Ghent. — It is of the three- 
cylinder vertical type and operates at a speed of 185 revs. per 
min. The cylinders are each 22 in. in diameter and the stroke 
is 26in. The guaranteed fuel consumption is 0:44 lb. of oil per 
horse-power per hour at full load, and 0:54 lb. of oil per horse- 
power per hour at half load. The oil used is crude petroleum, 
and is stored in a 6,000 gallon tank erected at a height of 10 ft. 


from the ground outside the boiler walland immediately over 


the coal bunkers. The cost of the oil put into the tanks is at 
present 80s. per ton, although a considerable reduction is antici- 


pated shortly. The engine is direct connected to a G.E.C. inter- | 


pole generator of 220 kw. capacity supplying direct current at 


water for the engine is cooled in a large cooling tower mmc 
diately adjoining the boiler house, and the water 1s circulated 
through the engine to the spraying nozzles by an electricaliv- 
driven centrifugal pump. Fig. 2 is a drawing showing the 
general arrangement of the Diesel engine and the method of 
carrying the exhaust gases from the cylinders to the boiler flucs. 

At the waterworks the pumping plant was originally driven 
by steam, and this steam plant is still in existence, being housed 
in a separate building with boilers, stack and two engine rooms. 
One of the latter contains a horizontal steam engine, and m the 
other is a vertical direct-acting pump. These plants are kept 48 
standby and can be brought mto service at short notice when 
required. The electrically-driven pumping plant is housed in à 
separate building in which is also the gas engine and producer 
' plant. In converting from gas engine to motor drive it was 
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stipulated by the water department that the gas plant should 


still be retained in case of breakdown of the electrical plant. The 
engine emploved is one of the Crossley horizontal pattern fitted 
with two flywheels and connected through a flanged coupling to 
‘a shaft carrying a worm wheel which engages with the large 
wheel to which the concertina type water pumps are connected. 
The speed of the engine shaft is 170 revs. per min. and of the 
pump shaft 23 revs. per min., and the reduction gear runs con- 

We understand that this gear 
absorbs about 40 n.p. In connecting up the motor it was finally 
decided to adopt a low-speed machine and to attach it directly 


stantly in a grease and oil bath. 


to the gas engine shaft through a coupling and to uncouple the 


Fic. 3.— VIEW oF GEAR CASE IN FOREGROUND AND GAS. ENGINE AND 
MoroR IN BacKkGROUND. (The latter is driving the flywheels which 


tum with the crank shaft,) 


‘connecting rod and remove the piston; both the latter are 
kept handy in the pump room for use in case of breakdown. 
Between the gear and the engine is a friction clutch, and by this 
arrangement the motor can be started up light and thrown into 
the gear with the pumps in the same way as the gas engine. 
By utilising the ex'stng flvwhceis steediness of running is 
assured, and it a!so obviated the necessity for having an arma- 
ture of large diameter on the motor, or an additional flywheel. 


Fic. 4.—View sHOWING POSITION or YHE Motor AND Gas ENGINE. 
ALSO THE FRICTION CLUTCH MAY BE SEEN ON THE RIGHT; ON THE LEFT 
RETWEEN THE MoTOR AND ENGINE IS THE AIR COMPRESSOR. 


Figs. 3 and 4 are photographs showing how the above-men- 
tioned conversion of the pumping plant has been carricd out. 
The water is lifted to a reservoir under a head of 350 ft., and 
the capacity of the pumps is 50.000 gallons per hour; the 
E.C.C. motor will develop 130 H.P. at 170 revs. per min. 
Compressed air is introduced to reduce the shock on the water 
mains, and the compressor is belt-driven from the coupling be- 
tween the motor and the gas engine. This p'ant has now been 
running some 7 weeks, and so far there hes been no trouble in 
ma'ntaining a constant service of water with the electric motor. 


The load represented by this equipment is practically on for 20 
hours of the day. the amount of pumping neccessary varying 
with the state of the weather. Energy is supplied at the rate 
of 06d. per unit. and this yields a useful profit to the electricity 
department. 

The service into the waterworks is in duplicate, in order to 
reduce the risk of interruption of supply to a minimum. Tho 
ex'sting 460-volt network, which is laid in the road outside the 
waterworks, is tapped with a service and a special 0-35 concen- 
tric main has been laid between the waterworks and the elec- 
tricity supply station, a distance of 550 vds. This main is 
armoured lead-covered paper-insulated cable. laid direct in the 
ground. | | 

We understand that the units sold for power purposes gene- 
relly in the district are showing a steedy increase, there being 
an increzse of 15 per cent. last. vear over the previous veer. 
The total number of motors used s 29, and these have a capacity 
of 105 n.p. This is, of course, excluding the waterworks inste!- 
lation. The engineer informs us that he can hold his own with 
the local gas company, in spite of the fact that the latter hes 
recently installed high pressure in the shopping district. We 
are indebted to Mr. A. C. Gilling for effording us the oppor- 
tunity of inspecting ths interesting plant and for supplying 
the information upon which this article is besed. The work 
was carried out to the specifications of Mr. Gilling. both 2s 
regards the Diesel plant at the electricity works and also the 
plant at the waterworks. 


KELVIN MEMORIAL. 


On Tuesday next, at 3 p.m., the dedication will take place 
in Westminster Abbey of a window in memory of Lord 
Kelvin. The window, which is the result of action taken 
by engineers in the British Dominions and the United 
States, has been placed in the north aisle of the nave, in close 
proximity to the one erected in 1909 by civil engineers to the 
memory of Sir Benjamin Baker, and has been designed and 
made by the same artist, Mr. J. N. Comper. The design is as 


follows :— 

At the head of the window is a cinquefoil containing the arms of 
Henry V., and his badges of the swan and antelope, a3 represented on his 
chantry in the Abbey. The lights contain two large figures under cano- 
pies, both lights being framed with borders, having niches holding 16 
statuettes and 13 shields relating to them. In the left-hand light is the 
figure of King Henry V. in armour (d. 1422) ; in the right-hand light is 
that of Abbot William Colchester vested as in the effigy on his tomb in 
the Abbey (d. 1421). Within the canopy above the King is a picture of 
his Coronation, and above the Abbot a representation of the contem- 
porary story of King Henry V. visiting the Westminster Recluse on the 
night after his father's death. (Immediately after his accession to the 
throne the King energetically recommenced the work of building the 
nave.) At the top of the canopy is a representation of the Annunciation, 
which is the dedication of the Chantry Chapel, and the upper statuettes 
in the border represent St. George and St. Denys, who also appear in the 
chantry ; and St. Crispin and St. Crispinian, on whose feast Agincourt 
was won, On either side of the King are the Dukes of Gloucester, Exeter 
and Bedford, and Sir Thoma: Erpingham. The other statuettes repre- 
sent Richard Whittington, Lord Mayor of London, who superintended 
the building of the Church on the King’s behalf; the Recluse and six 
other monks, viz., Richard of Cirencester, historian ; William of Sud bury, 
also a writer; John Lakvngheth, treasurer, responsible for much of the 
Abbey building; Thomas Merkes, who became Bishop of Carlisle ; Peter 
Combe, sacrist, and Richard Harweden, abbot, both connected with 
building the nave. In front of the pedestals of the two large figures are 
tablets, held by angels, containing the words : (1) '' In Memory of Baron 
Kelvin of Largs,” (2) Engineer. Natural Philosopher. B. 1824. D. 1907. 
And beneath these again, are the arms of Lord Kelvin and of Glasgow 
University. 

A special service with music is being arranged by the Abbey 
authorities, and Mr. R. Elliott-Cooper, President of the Institu- 
tion bf Civil Engineers, will make the formal presentation of the 
window on behalf of the donors. Members of the Americen 
Engineering Societies and of the Canadian Society of Civil Engi- 
neers who may be in London at the time are invited to attend 
the dedication ceremony, whether they subscribed to the cost 
of the window or not, and they may obtain cards of admission 
by writing before Monday. July 14, to the Secretary of the 
Institution of Civil Engineers, 12, Dartmouth-street, West- 
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THE MARCONI CONTRACT—AND AFTER. 


At the last sitting of the Select Commitee of the House of 
Commons, appointed to inquire into the proposed agree- 
ment between the Marconi Wireless Telegraph Company and 
the Postmaster-General, it was announced by the Posr- 
MASTER-GENERAL that the Government had decided to 
take no proceedings against the Marconi Company, either 
to enforce the contract covered by the agreement or to 
recover damages for its non-fulfilment. It will be recalled 
that in February last the Marconi Company gave notice 
to the Government that they would no longer consider them- 
selves bound by the contract unless it were ratified bv a 
date specified in the notice, namely, March Ist. During the 
deliberations of the Committee this time has expired, and 
the Company have consequently assumed that thev are free 
from any obligation in this matter. At the date of the 
notice from the Company the Government were not prepared 
to admit the legality of the course proposed, but they appear 
now to have come to a different decision, and thus a new 
situation is created. We consider that sympathy is due, 
when all the circumstances are considered, to the Marconi 
Company for the unsatisfactory position in which they have 
been placed—a position due to no fault or default of the 
Company. 

Owing to the lapse of the contract, through the non- 
ratification by Parliament in accordance with the terms of 
what is known as the “ MarcSni Agreement,” the Gover- 
ment starts with a clean slate, and the question arises: 
What is the best course for the nation to follow in order that 
it may be provided with the admittedlv essential chain of 
Imperial Radio-Telegraph Stations for effecting communica- 
tion by this method with all parts of the Empire? The 
suggestion has been made from time to time that the 
Government should themselves carry out the work that 1s 
necessary. In a general sense we feel that there is much to 
be said in favour of this view. Bv so doing the Govern- 
ment would not tie themselves to anv particular svstem—a 
point of some importance. From the operating point 
of view, and in the lav mind. a great deal more has been 
inade of this question of svstem than it really deserves, as 
was pointed out by the specially appointed Advisory 
Scientific Committee on Radio-telegraphy in their. recent 
report; for all stations, on whatever system, are, in the 
main, identical. It cannot be said, for instance, that the 
aerial used in any one system differs essentially from that 
used in any other. It mav be different in detail, as, for 
example, in the insulators for the wires, but, speaking 
generally, anv form of aerial mav be used in anv system, 
and does not forma distinctive part of any system. Similarly, 
there is nothing essentially distinctive in the building: 
or the power plant used with anv system. It 3s only 
when we come to the generation of the high-frequency 
oscillations that we find essential differences. In other 
words, the main part of the expenditure on any radio- 
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telegraphic station is on equipment which does not 


depend for its efficiency on any particular system. 

When, however, we come to the plant for the generation 
of the oscillations used in' operating the station, the 
case is different. Here we may have a spark generator 
(such, for example, as that used by the Marconi Company), 
a quenched spark generator (as used bv the Telefunken 
Company), @ Poulsen arc (as used bv the Universal Radio- 
Svndicate), a high-frequency alternator (as used in the 
Goldschmidt system) or high-pressure continuous current 
(as used by Mr. GaLETTI) Again, in the receiving appa- 
ratus, we may have certain special detectors, or other 


^ particular instruments, which have been patented bv one 
3 " 


or other of the companies who are willing to supplv the 
requirements of the Government in connection with this 
important scheme. The cost of the receiving apparatus, 
however, forms a very small part of the total outlav, and 
even a high-frequency generator does not account for a 
arge proportion of the whole expenditure. 

Coming now to the procedure to be followed if the 
proposal that the Government itself should carry out the 
work is adopted, we do not think the Government would 
be necessarily well advised to undertake the constructional 
part of such stations, as work of that character can generally 
be carried out more cheaply, and usually more satisfactorily, 
by & contractor. There is no reason, however, why the 
Government should not specify what is required and then 
obtain tenders in the way usually adopted in engineering 
contracts. In fact, we regard this as the right course to 
adopt. The work, at least in the main, could be carried out 
bv one of the responsible companies accustomed to accept 
contracts for radio-telegraphic work (such, for example, as 
the Marconi Company), but the Government need not there- 
by be bound to any particular svstem. Under our Patent 
Laws the Government has all the necessary power to use, 
on terms set out in the Patents Acts, any equipment that 
may appear desirable, and by selecting apparatus from one 
system or another for the generation of waves or for receiving 
radio messages results would almost certainly be obtained 
which would be better than those likelv to be obtained from 
à station equipped throughout on any single svstem. This 
would, in all probabilitv, be found to be increasingly the 
case as further progress is made in the development of the 
science and art of radio-telegraphy. 

The most important feature, however, of the proposal 
that the Government should undertake the work of putting 
their great scheme into being remains to be discussed, 


namelv, which Department of the State is to be entrusted 
with the work. It is agreed, on all hands, in technical 
circles that the work is of immense and immediate im- 
portance, and that there must be at once created a strong 
Government Department to deal solely with radio-tele- 
graphic matters. We subscribe to this view, and, in our 
opinion, such a department ought to have been created 
some years ago. As matters stand, the Post Oflice, 
the Army and the Navv are each working separately in 
regard to radio-telegraphic work. In regard to the much- 
discussed Marconi contract the Post Office is more con- | 


cerned than any other branch of the public service. We 


consider there are excellent reasons why the suggested 
Radio-telegraphic Department should not form part of the 
Post Office Department. However admirable this Depart- 
| ment may have proved in dealing with purely postal 


matters, it fails lamentably when technical questions are 
under consideration. As time goes on it becomes in- 
creasingly evident that the secretarial branch of the Post 
Office seeks to have things entirely in its own hands, and 
regards the technical staff as a comparatively unimportant 
attachment. It was noticeable, for instance, in the evidence 
siven before the Marcom Agreement Committee that neither 
the Engineer-in-Chief to the Post Office nor his predecessor 
in office was ealled to give evidence upon questions which 
| are, or should be, if the Post Office !s to continue to handle 
| radio-telegraphy, of the verv first importance to him, The 
| Engineer-in-Chief is not necessarily an expert on radio- 
telezraphv, but he must surely have views on the subject, 
even if these are formed after consultation with his staff. It 
also became apparent to those who have considered the 
subject that the report of the Technical sub-Committee of 
the Post Office was suppressed in arriving at a decision in 
regard to the Marconi contract. Rumour has it, and we 


believe correctly, that a well-known wireless expert was. 


actually approached by the engineering side of the Post 
Office in order that there might be further expert knowledge 
at their service, but this prudent move was, we understand, 
promptly scotched by the secretarial side. 

It is unfortunate that the importance of engineering and. 
technical knowledge does not receive due appreciation 
at the Post Office. So long as this is the case the engineering: 
work of that Department, which becomes increasingly 

| urgent and important (as new branches of work are added, 
and the development of the older branches progresses), 
must suffer severely. "The public considers that an example 
of this suffering is to hand in the matter of the telephone 
service. Ín any case, there is good reason why anv attempt 
to form a Radio-telegraphic Department of the Post Office: 
should be avoided. There should be a wholly separate 
Department, and the staff should be adequate and of the 
highest standing. If this view is adopted specifications 
could be at once drafted and the whole of the engineering 
work handled in an efficient and, moreover, in a commercial 
manner. The necessary experimental work could be carried 
out as indicated by the Advisory Scientific Committee, and 
there would be a reasonable certainty of our having a radio- 
telegraphic service which would be up to date and worthy 


of the British Empire. 


REVIEWS. 


(Copies of the undermentioned works can be had from Tug ELECTRICIAN Offices, pest- 
free, on receipt of published price, adding 3d. for booxs published under 2s. Add 


10 per cent. for abroad or for foreign books.) 
aaa 
Bv H. M. HOBART. 


Design of Polyphase Generators and Motors. 
| 12s. 6.1. net. 


(New York: McGraw Hill Book Co.) Pp. ix.3- 265. 
Most text-books and courses on the design of dvnamo 
electric machinery deal largely with the theory and construc- 
tion of machines, as well as with their selection and calculation. 
This plan has much in its favour, expecially when it is remem- 
bered that to the majority of students who attend lectures on. 
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dynamo design it is of far more importance to understand the 
principles governing the action and design of machines than 
their calculation, since such a small proportion take up prac- 
tical designing. 

Mr. Hobart, however, disclaims explicitly any profession “to 
comprehensively covering the entire ground,” in the preface of 
this, his latest book. The book is devoted almost entirely to 
the calculation of polyphase synchronous alternators and ìn- 
‘duction motors. The procedure adopted, we gather from the 
preface, is the result of the authors experience as special 
lecturer at various London institutions. The calculations for 
a 2,500 k.v.a. generator are at once entered upon and take up 
the first 100 pages. A small chapter of six pages then follows 
on polyphase generators with distributed windings, after 
which the calculations of a 200 H.P. squirrel-cage induction 
motor take up nearly another 100 pages. Some 30 pages are 
devoted to chapters on slip-ring motors, synchronous motors 
versus induction motors, and the induction generator, and the 
book concludes with a set of examples for practice and an 
appendix containing a bibliography of LE.E. and ALLELE. 
Papers on polyphase machinery. 

Dealing first with the book as a whole, there is a marked 
difference between Mr. Hobart's treatment of the subject and 
that more usually followed, chiefly due to the fact that the 
author appears to avoid mathematieal expressions wherever 
possible. So that whereas many books on designs give one 
the impression of being examples in algebra and the calculus, 
the book under notice is more like a collection of examples in 
arithmetic. Now, although we strongly deprecate the use of 
unnecessary mathematics we do think that empirical constants 
should be used by beginners only when it is impossible to work 
direct from first principles with the aid of a little mathematies. 
To take a case in point, the estimation of the inductance of the 
embedded portion of an armature winding. Theauthorgivestwo 
limiting figures for the leakage flux per ampere-turn for each 
.centimetre of embedded length for each of various types of 
windings, the lower figure being one-half the other. There is 
nothing to show the reader how the figure depends upon the 
ratio slot-depth/slot-width ; a little mathematics would have 
made the matter quite clear. The author, too, practically 
confines his attention to the examples he works out, and does 

not dilate to any extent upon the influence of rated speed and 
frequency upon the design. The absence of mathematics, of 
course, makes the subject-matter easy to digest, but results in 
the student blindly following empirical constants, the limita- 
tions of which he does not comprehend. 

Dealing now with the book in detail, we are glad to note that 
ithe author first determines the value of the polar pitch, as 
being the most important dimension ; the method given of 
obtaining the best value to adopt is simply to refer to a table 
representative of a standard line of machine. The author dis- 
„cusses the “ peripheral loading " of the armature—z.e., the 
armature strength—but does not lay any stress upon the value 
of the mean flux density in the gap. Much space is devoted to 
the calculation of saturation curves at various power factors ; 
the method, although approximate, is probably sufficiently 
accurate for most purposes. In designing the field coils of the 
alternator the temperature rise works out at 48 C. instead of 
the required figure of 45°C. The author neglects to state that 
the simple expedient of increasing the number of turns in the 
ratio of about 48/45 would put matters right. 

Our chief criticism of the method of calculating a squirrel- 
cage polvphase motor is that the author makes no attempt 
to work out the value of the short-circuit current directly. 


Instead, he takes the circle ratio—short-circuit/magnetising i 


current—from an empirical formula. In calculating the value 
of the magnetising current the crest density in the air gap is 
taken as 1:7 times the average density. 
.smaller value can be taken with safety. 


The chapter on polvphase generators with distributed field 
windings is disappointing, since it does not discuss or attempt 
to calculate such windings. The section dealing with the 
merits and demerits of synchronous and induction motors is 


In many cases a 


in practice, 
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very interesting, although we do not know why it has been in- 
cluded in this book which otherwise is devoted to the calcula- 
tion of machines. 


The examples at the end are a valuable feature of the book. 


A. R. C. 


Der Spannungsabfall des Synchronen Drehstrom-Generators 


bet unsymmetrischer Belastung. By Dr.-Ing. L. G. Sroxvis 
(Munich and Berlin, 1912 : R. Oldenbourg.) Pp. viii.—98.. M. 4. 


The question of the unequal pressures of three-phase genera- 


tors caused by an unsymmetrical losd is à very important one 

It may occur in many wavs, chiefly if the alter- 
nator 1s used for lighting or for supplying single-phase motors 
for cranes and the hke. 
the effect of one feeder being put out of action by some fault in 
the network. À 
several writers, but there is still room for further investiga- 
tion. 


It mav also he desired to investigate 


The problem has already been discussed bv 


The writer of the book before us dee's with the matter br 


means of considering the M.M.F. of each phase separately and 
sphtting them up into svnchronous and inverse fields. 
wav the svmmetrically-loeded machine becomes a special case 
of the problem, in which the inverse fields are equal to zero. 


In th's 


The book is divided up into two parts, the theoretical and 


the practical, of which the former occupies about 80 per cent. 
of the total space. 


In this theoretical part, after showing that 


the armature reaction can be represented by six rotating fields 
and the currents by their synchronous and inverse com- 
ponents, the author deals with the reactances of the armature 
winding, and shows how they are affected by the presence of the 
field windings. 
method of drawing the complete vector-diagram. 


The last section. is then devoted to the 


In the practical part the method of arranging the apparatus 


in order to obtain the necessary constants is described, and then 


bv means of a concrete example it is shown how nearly the 
calculated figures agree with the measured. 

The book is written in a masterly manner, and is certainly 
an addition to the literature on the subject. In order to 
understand it completely, it is advisable to be acquainted with 
Dr. Wengner’s ^" Theoretische und experimentelle Unter- 


suchungen an der synchronen Einphasenmaschine," to which 
the author often refers. R. G. J. 


The Beginner's Guide to the Microscope. By (Has. E. Heatu, 
F.R.M.S. (London: P. Marshall & Co.) Pp. 116. 1s. net. 


This book is characterised by the sound and simple, though 
somewhat elementary, treatment which we associate with the 
well-known * Model Engineer" handbooks issued by the 
same publishers. It deals with the principle. construction and 
use of the microscope and also with the choice and mounting 
of objects from the amateur beginner's point of view, and it 
would be difficult to cover the ground more thoroughly in a 
limited space and in a popular, easily understood manner. 

It would be possible to criticise the rather anxious treatment 
of the optical portion, as when the author occupies nearly four 
pages to convince the reader that tlie real image formed by à 
convex lens continues to exist in space even if no screen 18 
inserted to render it visible. However, optics are only briefly 
treated in order to facilitate an intelligent understanding of the 
microscope, and the instructions as to the use of the instrument 
and the various methods of illumination are perfectly cleat 
without being redundant. Finally, there is an essentially 
practical section dealing with the best methods of procuring. 
preparing and mounting specimens, which should enable the 
beginner constantly to vary his subjects without.much expense 
and to increase his collection of permanent slides. 

The printing and numerous illustrations are very clear. while 
the author is to be congratulated upon a certain breeziness M 
his treatment which is calculated to arouse and maintain the 
interest of the reader. In particular we admire the soundness 
of his advice to begin work with low power objectives and to 
cultivate a skilled sense of sight and touch: he rightly appre- 
ciates the value of the training of the senses of perception 
afforded by the microscope as a hobby, provided that an m- 
telligent and progressive course is followed. A.H 
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ILLUMINATION FACTORS. THE 


INDUSTRIAL ILLUMINATION AND THE AVERAGE 
PERFORMANCE OF LIGHTING SYSTEMS.* 


BY C. E. CLEWELL. 


Sammary.—In this Paper t^c author draws atvendor co tbe numerous 
sources of light a^ presene available for ilEiminatien and he conditions 
voveming their choice and application. The effect of heist and spa ing 
upon the distribucion and quality of the light is discussed. Also inves- 
tigations on the deterioration of sources of light are tabulated, and the 
cosi of maintaining globes and reflectors in a clean condition is com pared 


with the value of che light lost through the accumulation of dust. 


— — 


Illuminetion hes been looked upon in the past lorgely es an acces- 
sory. Modern illuminating engincering, however. is concerned with 
the adaptation of the aveilable types of lemps to certain supply 
circuits, to various clesses of service, and to given conditions of 
building construction. 

A few vears ago the older type of ere lomp end the cerbon filo ment 
l»mp covered the range of types eveile ble for industrie] work. | Evolu- 
tion in more recent veers has produced the enelosed ore end the open 
flame carbon are lemp ; elso the metaliiscd filement, the tcntc!um 
end the tungsten lamp. The Moore tube, the Nernst and the mer- 
curv vapour lamps are also new types. 

The candle-power v2lues of these various lemps are shown in Fig. 1, 
where, in èn approximete menner, the everzge meen spherice! candle- 
power values of all types are indicated. 

Redirecting the light in the most useful direction should be in- 
cluded in the development of high efficiency lamps as additional to the 
consideration of totel light flux per watt. The growing tendency to rete 
electric lamps according to the effective illuminstion produced on the 
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Mean Spherical Candle Power Ranges. 
Fic. 1.— AVERAGE CANDLE-PUWER RANGES OF OLD AND New Lamps. 


work rather then in terms of the watts per mean sphericel candle- 
power is evidence that this item will probably be included in the 
consideration of lamp efficiency more in the future than in the past. 
Quantity of light is no longer the sole criterion of excellence, but 
its uniformity over the work, diffusion, adequete intensities on the 
side of the work, absence of glare, colour velues and similar items 
are equally as important as the matter of vertically downward 


Intensities. 

Factory Work.—Generally speaking, this may be grouped into 
work on a horizontel plane, such as bench work. which, in the mein, 
requires only downwerd illuminction. and other work, such as tha 
included under machine-tool operation, rolling mills, assembling and 
the like, where, in addition to verticelly downward light. side com- 
ponents effective on vertical planes, gs well as shedow climinetion, 
Plèv an importent pert in the excellence of the result. 

The height of ceiling. roof or trusses limits, in æ very large mezsure. 
the size znd the type of lamp to be employed. Open spzces simplify 
the problem by permitting the use of l:mps comperctively fer apert, 


while the interference of belting cells for è type end errengement of 


lamps which will provide diffusion so 2s to reduce the shadows usually 
thrown by belts. In an atmosphere filled with dust and dirt a pene- 
trating light should be employed, and in spaces of the letter class 
the me?intenance is apt to be greatly increased by the repid accumu- 
lation of dirt on the lamps end reflectors. 


— ee a 


+ : ” . 
À Abstract of a Paper read before the American Institute of Electrical 
gineers, 


Ld 


L1;,, 


UNT. 


The spacing distance of lamps is a first consideration. Experi- 


ments have shown, for exemple, thet in certein offices with moderate 
ceiling heights, » spacing distence not exceeding 7 ft. 6 in. is most 
odvantageous. The directional features of the light so disposed zre 
superior to those in cases where larger spacing distances are emp'oved. 
The spacing zlso governs the size of lamp to be used. As en ilus- 
tration, whether one 250-watt or four 60-wett tungsten lamps sre to 
be installed for à given aree will be determined largely by the desired 
directional features of the light. : 

The mounting height should be determined on a basis of the 7void- 
once of glere and of the ease of getting at the lamps for mi intencnce. 
The lemps should be nrounted high enough to be out of the line of 
vision, and, where the ceilings ere too low to admit of this, lzmps of 
smell size should be selected to reduce the quantity of light flux thet 
enters the eve or is effective thereon when looking into the lmp. 
It must be kept in mind that the raising of the source of light tends 
to improved dlstribution and the elimination of shadows, while con- 
versely, with a low ceiling. closer spacing of lights will be nece sarv, 

EFFICIENCY AND UTILISATION. 

The term efficiency is here uscd to express the reletion between 
the total light flux furnished by the lemps to the work, on the one 
hendJend the totel flux emenating from the lamps of the system in 
gll directions, whether useful or otherwise, on the other hand. Such 
à use of the terni refers cf course, to the efficiency of the lemps them- 
selves coupled with surroundings and refleetors in the matter of the 
useful Hluminetion they furnish to the work. 

Heretofore the measure of illumination efficiency, if it may so be 
called, has been chenged in turn from Wetts per squzre foot required 
to furnish presumably satisfactory light, to lumens per watt (or foot- 
candles per watt per square foot), and finally to the eflicieney or the 
utilisation of the total light flux of the lamps. The latter is 2 mecssure 


EJ uc LII 
NN ENENMNEEMNENMENENN 
BENE 


"EB CENEENMEENU 
porq eM 
CE (EPIO TS GES PEED SS 


2" 


6 13 15 24 30 36 42 48 54 


Elapsed Time in Days. 
Fic. 2.—DETERIORATION FROM DIRT ACCUMULATIONS. 


Intensity in Foot-Candies. 


of the total losses from all causes end therefore adzpts itself in an 
excellent manner to practical use. The importance of considering 
average performance, as distinct from results obtzined when lamps 
and retlecting devices ere new end clean, should be noted. 

The need for dte on the average performance of illumination svs- 
tems has been felt for some time. Extensive tests have been con- 
ducted during the past veer, and the results are herewith presented 
for the first time, in the hope that they may furnish useful informa- 
tion on this important phese of illumination systems, and also 
serve to further additional work thus begun in this particular 
direction. 

Practical Results under Working Conditions. —At the outset a stud y 
wès meade of the items involved in the determination of an average 
performance, and a number of typicel locations representative of 
2verege industri»?] conditions were selected for the tests. These tests 
were made on the vertically downwerd (or so-called horizonte] ) in- 
tensitics of the illumination produced by v fairly large number of the 
lamps in each location. By these tests it hes been sought to estab- 
lish the actua] efliciency of the verious illumination systems con- 
sidered, as compared with the theoretical efficiency that might be 
supposed to exist from calculations based on candle-power "distri 
bution curves. Four conditions were chosen es follows: (1) New 
lamps end reflectors ; (2) clezn lemps, which heve been in service for 
several months, «nd clean reflectors; (3) clean ləmps severel months 
old and soiled reflectors rezdy to be washed in the routine of mgin- 
tenance ; and (4) soiled lemps and soiled reflectors reedy to be 
cleaned. This series of conditions represents lowering steps in the 
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and subsequently flattening out. This reduction is due simply to 


Fairly Medium Fairly accumulation of dirt, since new lamps were inserted before each 
Efficiency values.* | Low high m ae ah high test, and observations corrected to normal voltage. 
Conditions of test. | office. | factory dh | factory | factory l The curves shown in Fig. 3 have been derived from these deteriora- 
office. pace. | space. | space, | tion curves. These curves show, for example, that, based on the 
= -= — — — —— | average cleaning cost of 3 cents per reflector with energy at 2 cents 
oe EREMO Light Light Do | pnt None per unit, the integrated value of light lost at the end of 10 davs in one : 
e*se290902255 TTTTPTTTPPP Ag One AV Y a 1 1 ` ` [ 
[ups ei ee oe henry MON cio. El ey ce wes e T a CR 
Reflectors ............ e tub SE LOG Lie ROC DAL DOR E eee ee or ee eon 
Class of work ............ Desk Desk (Machines! Bench | Bench i s particuiar location, provided always that the loss of light by : 
Time between washinysil4 weeks (17 weeks | 9 weeks Li weeks 13 weeks | that time is not below that necessary for satisfactory vision. It is : 
Results, Efficiency in per cent. of interest to note that the effect of dirt and dust is evident far more " 
iane cai i | | | | rapidly in the first week or 10 days than during the succeeding weeks. : 
Sole zel cota so 19-7 24-2 | 22-4 250 | 20-1 — | Other problems of practical value can be determined from this curve, x 
Clean lamps ........---- a sty, jenes. oos d det such gs the money value of the light lost compared with the cost of : 
Soiled reflectors ....... = ae ee 24 | 236 any predetermined periods of cleaning per annum. i 
Clean lamps ............ ; ; : UM ' | Is 
ees roe ns a 34-1 29-3 | 3L2 ! 333 | 33-6 MAINTENANCE. " f 
New lamps ............. \ | In one large system of 10,000 tungsten lamps, the ] f light d à 
; 341 | 312 ; B19 | 361 > 3% ke BF PAE ue i 
Clean reflectors ....... | | : 39-1 to dust is cquivəlent to £1.500 per ennum. In such cases zs this it T 
3 Sai aes Cope queis (o 0 — - | mey be seen thet the consideretion of cleaning intervels is very è 
Table II.— Arceraqi Test Results on Tungtsen Systems with Glass Rejiectors® | important. ` 4 
TQ AN. um (t pua. The chart shown in Fig. 4 gives an idea of the relation of average y 
Fairly high Gatos ee ee = . a per cent. wage conditions and lighting costs. The values are taken from actual ` 
Low factory space ..e..ssssesssssseererereseereererestses 270 4. average cases and show in a graphical manner the small percentage ! 
Medium high factory space... REORUM MER XM ou of totel wages represented by the average lighting costs. When one : 
Fairly high factory space... ay.) .. | , | considers the fact that the weges for six minutes per day in average - 
Si ey Lene E See ESSE Ui c uu eee shops pays for the daily lighting arranged for the most edequate QE 
efficiency of the system’; the results show by how much each of these illumination, the value between the poor lighting often seen and 
factor aay reduce the totale Mciensy: excellent lighting in its relztion to improved surroundings and better t 
Five typical factory locations were selected for this test. All five workmanship ds very d pporene 


locations were equipped with tungsten lamps and glass reflectors. The In one large shop where an extensive installation of high efficiency j 
lamps has been in use for neerly three years, there was an increase of | 
| 


nearly 30 per cent. in actuel candle-power for a 5 per cent. increase 
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TESTS IN VARIOUS LOCATIONS. 


locations included & regular office in an office building. è long narrow 
factory office, a low factory space with no wells and very dark 
ceiling, a medium high factory space with dark walls and no ceiling, 
the lamps being mounted on stringer boards attached to the girders. 
Observations of voltage were taken and all intensities corrected for 
normal lamp voltage. Table I. shows the results of these tests and 
Table II. shows the averages of the results. 


in total operating and maintenance costs. This increase in candle- 
power, however, in no way indicates the value of the great improve- 
ment in distribution and direction of light. 


“The Efficiency of Selenium as a Detector of Light. —:\' 
a recent meeting of the Royal Societ y, Mr. E. E. Fournier d'Albe 
dealt with this subject. The author remarked that the effi 
ciency of a selenium preparation used as a detector of light !5 
defined as the amount of additional conductivity imparted to it 
bv the unit of incident light. It is best stated ni ** miero- 
mhos " perlumen. Since many factors affect the efficiency of a 
given selenium. bridge, standard conditions are chosen. chief 
among them being an illumination of one lux. The law of 
light action is studied, and the total effect is shown to be pro- 
portional to the square. root of the incident energy. while the 
instantaneous effect is proportional to the energy. This 15 
verified down to an illumination of 0:00001 metre-candle. It 
is shown that selenium is the most efficient light detector 
known, that it is capable of discriminating minute differences of 
luminous intensity far beyond the capacity of the eve, and that. 
with suitable means of detecting minute currents, It should 


offer a means of testing the quanta theory of light by direct 
experiment. 


Depreciation Items.—In calculating illumination, certain depre- 
ciating factors must be considered :—(1) The effect of operating 
the lamps at voltages other than their reted pressure, which is 
frequently the case with tungsten lamps ; (2) ageing of lamps; (3) 
depreciation due to surroundings that ore liable to become derk ; and 
(4) the effect of dust and dirt accumulations, 

Losses due to (1) and (2) can be esleulated from curves which are 
generally available. Tests have been conducted, ès previously 
referred to, on the effect of surroundings on the illumination resulta. 
The following depreciation curves have been obtained from è» number 
of extended tests on a variety of lighting systems, to determine the’ 
depreciation due to accumulation of dust end dirt. 

To ensure results of value, the tests were carried out in factory 
spaces where the regular manufacturing operations were in progress 
from day to day. The original Paper contcins five curves of illu- 
mination intensities taken over a number of weeks. Fig. 2 is an 
example. The characteristic is, in every case, very similar, the curve 
making a relatively steep descent for the first three or four weeks 


* All efficiency values corrected for normal lamp voltage. 
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A PLEA FOR MORE LIGHT ON RAILWAY 
ADMINISTRATION.* 


BY A. Ww. GATTIE, 


Having shown that the average mobility (on the track) of a railway 
waggon cannot be more, and is probably less, than 3 per cent. of its 
life, the author proceeds to consider how the useful life of a railway 
waggon may be increased and its period of detention curtailed. He 
continues: I know: very well that it has been pleaded that the 
trader is anxious to use the waggon as a warchouse for storing his 
goods, and that he dces not want to pay for such storage. I dare- 
say he would like to get storage accommodation gratis ; but does he 
get it ? I opine not. The storing of goods in a waggon is a most 
expensive procedure, and consequently must be paid for by scme- 
body. Who is that somebody ? Why, the community. A trader 
is compelled to anticipate his requirements, because he cannot rely 
on prompt and punctual delivery—e.g., it recently took 24 days for 
some steel plates to travel from Sheftield to my works at Battersea. 
This sort of thing is not “ exceptional “—thousands of cases must 
occur every day. Hence demurrage and waste unending. There 
are, however, other cases ; for instance, in the printing trade, a large 
firm would order 200 tons of paper in one treinlord, and their con- 
sumption might not be more than 10 tons per day. But, in such an 
instance, is it warrantable to hold this paper awaiting delivery in 
covered waggons costing £120 to £150 apiece, cach waggon occupying 
space which in great centres may be valued from £1 to £4 per square 
foot ? Assuredly not. It is uneconomic from every point of view. 
A box waggon such as is used to bring peper to London may have a 
capacity of 800 cubic ft. That is rather a small werehouse for the 
money. The height of a railway weggon is only 8 ft. from floor to 
roof. Where land is expensive it is surely desire ble thet more lofty 
warehouses should be used. It is e!so a very inconvenient ware- 
house, end not ziways either cool or dry. 

Unloeding heavy reams of paper from i 
lifting is quite unaided by any machinery other then the hand truck, 
is hard labour indeed, and many and many a man has been ruptured 
atit. What a veluable piece of information it would be if we could 
be told the total economic rent of goods’ waggon warehousing. How 
many waggons are now being so used in the United Kingdom ? I 
will not venture to guess, but if 1 were told 500,000 it would not 
Half a million waggons would oecupy about 2.000 
You will note that this method of storing 
It is only by a proper systenr of 


D 


íredlwavy waggon, where 


Dd 


surprise me. 
miles of railway track. 


goods requires plenty of space. 
keeping accounts that in any business we can know where we are 
making money and where we are losing it. It has given me the 


greatest possible trouble to make even the roughest computation 
as to the enormous loss made annually by reilway compenies on 
terminal work. Owing to the lack of proper accounting, railway 
managers have not recognised this loss, and only recently a railway 
director gave his objection to the establishment of goods clearing 
houses on the ground that it would rob railway companies of their 
profits on terminals. Why, there are no profits. What clearing 
houses would do would be to relieve railway companies of their huge 
losses on terminal work, and thus allow them to pay good dividends, 
good wages, and at the same time reduce their rates, to the advantage 
of every body. 

Turning to the Board of Trade returns, we find it stated that there 
are 22,686 locomotives in the United Kingdom, and we know thet 
there are 8,760 hours in the year; consequently there must be a 
gross total of 198,729,360 locomotive hours in 365 days. The cost 
of these locomotive hours is given by the Board of Trade at about 
£22,000,000. Thus you see an engine hour costs about 2s. 2d. We 
must now consider what would be a reasonable time during which 
è locomotive might be actually engaged in the effective work of 
drawing a trein. If we were to put it et 8} hours a dey, at an 
average speed of 24 miles per hour, we should have è mileage of 204 
miles per diy per locomotive. But, unfortunetely, we have other 
work for locomotives to do in addition to drewing treins. The 
locomotive is ot present required to do sn. immense mount of ter- 
mine] work celled shunting and marshezling. It is quite unfitted 
for this work, and should not be employed to do it. The consequence 
is that the everege work of a locomotive on the track is about 50 
This result is obtained by dividing the trein-miles 
by the number of locomotives. The trein-miles for 1908 were 
423,200,145, and the number of locomotives wes 22.686. This 
works out at 50 miles per dey per locomotive. l know plenty of 
locomotives which could do the job under en hour, end most loco- 
motives could do it under two hours. We heve, of course, to 
remember end ollow for cleaning and repzirs and resting ; but I fcel 
I em  reusonzble in cleiming thet if the locomotive were relieved from 
the terminel work of goods shunting it could do its 200 miles 2 dey 


* Abstract of a lecture delivered at London School of Economics, 


miles a day. 


without any difficulty. As a matter of fact, locomotives engaged in 
their legitimate work do more ; passenger locomotives do 250 miles 
per day and goods locomotives do 160 miles per day. If we may 
accept 200 miles a day as a reasonable average day's work for a 
locomotive, we know that 75 per cent. of the energies of the loco- 
motive are absorbed in terminal work, and not in haulage. There- 
fore we know that in engine work alone shunting and marshalling 
must cost £16,500,00 per annum; 95 per cent. of shunting work is 
goods shunting work. To meet possible objections, I will assume 
that only two-thirds of the earning power of the locomotive is 
absorbed in shunting and marshalling. The proportion is really 
much larger, because included in the total train-miles are miles 
travelled. by inter-goods-station trains—trains travelling between 
goods stations of the same place. sorting loads as it were. For 
instance, there are 700 inter-goods-station trains daily travelling 
between London's 74 goods stations. The whole of that is unneces- 
sary terminal work. Owing to the faults of the present system, not 
only is this enormous unnecessary inter-goods-station train-mileage 
involved, but also an enormous unnecessary mileage of empty trains. 

I cannot at present give you any figure showing what amount of 
inter-goods-station haulage is now done, but I have already told you 
that. in London alone, it involves the employment of 700 trains per 
diem. These trains are technicelly called “pilot trips." With 
regard to the haulage of empty goods waggons we can get a closer 


figure. We have already seen thet the laden mobility is 43-5 ton- 
minutes per weggon per diem, which is made up of 5:7 tons x 7-6 
minutes. As the Jaden mobility aecounts for 7-6 minutes out of a 


total mobility of 43-5 minutes, we lave 2n unladen mobility of the 
Therefore, the unladen mobility 


remainder-—viz., 359 minutes. 
The empty trein-miles are, there- 


is 47 times the laden mobility. 
fore, 4-7 times the laden train-miles, that is assuming the laden 
troins to be carrving the average tons postulated on the figures 
supplied by Mr. Grasemann and Mr. Burtt— viz., 223 tons made up 
of 40 waggons With an average load cf o-7 tons per Waggon per annunt. 
The total trein-emiles are 157 million, the laden train-miles are 334 
million, and the unladen train-miles are, consequently, 1233 million. 
Teking these trains at an average number of 40 waggons each, and 
putting the weight of these waggons èt about 6 tons apiece, the 
weight of each empty train would be about 240 tons. Empty trein 


haulage, therefore, amounts to 123} million miles x 240 tons-= about 
30,000 million ton-miles per annunr. [n making this calculation 
I have, for the sake of simplicity, assumed all trains to be either 


empty or laden. As a matter of fact, there are many trains which 
are partly laden and partly unladen; but this does not alter the 
proportion. between the laden and unladen waggons. For every 
weggon that is hauled laden 4-7 waggons are hzuled unladen. This 
is not my figure; it is the inevitable figure deduced from figures 
supplied by reilway menagers. We all know that empty train 
haulage is. and must be, a necessity under the best possible system. 


The point I wish to put to vou is whether the present very excessive 
empty train haulage could be reduced. I think it could be very 


greatly reduced. 
Supposing we had in London one goods stztion available for all 


roilwavys, and suppose that goods station were equipped in such a 
manner as to allow of the rapid unloading and reloading of trains. 
Let us see how simple the procedure would be. A South-Eastern 
train leaves Yolding at 5 p.m. Yalding is 49 miles from London, 
hut owing to a number of terminal delays it does not arrive in 
London until 12:10 a.m. ; but once in the London goods clearing 
house it would be immediately unloaded in tlie manner I have many 
times described. It would then be reloaded and would be used as 
the 12:40 a.m. leaving the clearing house for Margate. This sim- 
plicity could only be attained by conformity to clearing-house 
regulctions ; but as these would be all franied with a view to economy 
and expedition, no rational objection could be raised to them. No 
shunting or marshalling of any goods train would be needed in 
London. It is much to be regretted that we have no properly 
detailed statement of railway accounts, because if we had such it 
would heve been at once manifest that the elimination of shunting 
and mershelling and terminal train heulege would have more than 


quartered locomotive expenditure, 


An Appeal.—There are still men in active work who will remember 
the British Electric Light Co.. one of the first. electric-lighting 
companies . established in this country. Mr. Œ S. Bingley, 
of 188, Albion-road. London, N.. was accountant and afterwards 
secretary to the company. Owing to the failure of a firm by 
which he was last employed. Mr. Bingley has lost all his money, and 
is in very distressed circumstances, and immediate need. If any 
reader of THE ELECTRICIAN can afford to help Mr, Bingley in his 
great straits we shall be pleased to acknowledge any contributions, 
and we are sure Mr. Bingley will be deeply grateful. 
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CORRESPONDENCE. 


arcem reserare 


ABSORPTION WITH THE ARC AND SPARK. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your issue of June 13th Prof. Marchant asked for 
further details of the test of the arc and spark apparatus re- 
ferred to in your issue of June 6th. 

The arc signals were sent each day at 10:15 a.m., Washington 
time, immediately following the morning’s spark schedule. 
There were also night arc and spark schedules, but these were 
not taken account of in the measurements. The two 
receiving sets used were of the ordinary two-circuit type, but 
with coils wound so as to give the lowest possible resistance at 
the wave-lengths used. One was furnished by the makers of 
the arc set and the other for use with the spark. It was found, 
however, that they could be used interchangeably without 
marked differences in the signals. Up to about 1,500 miles 
the arc was read on the slipping contact detector (rotary ticker) 
and the spark on the electrolytic detector. At the greater 
distances both were read with the Fessenden heterodyne. The 
measurements were taken by the shunted telephone method. 

Regarding the theoretical improbability of a difference in 
absorption between feebly damped and undamped waves, I 
quite agree with Prof. Marchant, but the fact remains that with 
less than half the antenna current and at the same wave-length 
the arc was read at every schedule on the outward voyage up 
to the day when the signals both of the are and spark were lost, 
and that on the return the are was always heard when the spark 
was audible. It is quite possible that in these experiments the 
arc was helped not by decreased absorption but by an increased 
reflection from the upper atmosphere.—I am, &c., 

Washington, June 27. L. W. AvsTIN. 


—— —— 


, 
DIVERSITY FACTOR OF DOMESTIC LOAD. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In reply to Mr. L. Stark’s inquiry, the domestic heating 


and cooking appliances in Sunderland are coupled to the town 
 low-tension network, which gives a common supply to lighting 
consumers of all classes and small industrial motors as well as 
to heating and cooking apparatus. 

Under these circumstances, the diversity of one class of con- 
suming devices cannot be obtained by direct. measurement ; 
we do, however, keep a careful record of all consuming devices 
coupled to the mains as well as of the growth of the demand 
upon the bus bars, and this, plus an intimate knowledge of the 
habits of the consumers, enables a close approximation of the 
diversity factor to he arrived at, and, m putting this at 20 to ] 
in the case indicated, I am upon the safe side.—1 am, &c., 

Sunderland, July 4. ALFRED S. BLACKMAN. 


THE “POINT FIVES.” 
TO THE EDITOR OF THE ELECTRICIAN, 


Sir: I study with interest from week to week your " Round 
Table " column, particularly in reference to the “ Point Fives.” 
I must congratulate you on the gradually increasing list, all of 
whom I presume have signified their adherence to the great 
cause without undue pressure on your part or any of the mem- 
bers ? From a careful study of the tariff charges of the various 
Corporations which the members have the honour to represent, 
I am becoming somewhat puzzled to know what does or docs 
not constitute a " Point Five." Personally it seems to me a 
“Point Five” is anybody who is willing to sell electricity for 
cooking purposes at a loss. As engineer to a Corporation who 
are willing to sell electricity for cooking purposes at the 


small price of 1d. per unit, which charge includes everything. 


but a small hire charge for the cooker, I almost feel inclined to 
suggest that I am closely verging on a “ Point Five " myself, 
not that I have any desire at the present time to become one of 
the noble band. 


I have noticed with particular interest the increasing number | 


| of asterisks, dots and other hieroglyphics which are attached to 


the names of the members and which denote that they are 
honorary, freshers, &c. Might I suggest that an additional dot 
be added to indicate below ‘“‘ Welsher” ? This might be 
attached to all of them. If you ask why, you will find the 
answer as a P.S. overleaf,* but please note that no prize is 
offered to your readers for the first correct solution. 

Unfortunatelv, owing to trouble in my own power statioa, I 
was not able to he present at the conference last week and take 
part in the ** Point Five” discussion as I intended. This wasa 
great disappointment to me, but unfortunately we had a break- 
down on one of our large turbo-alternators, and the burn-out 
was such that the machine probably constituted the most 
efficient hot plate you can imagine.—1 am, &c., 

A. NicHors Moore, 


Newport, Mon., July 4. Borough Electrical Engineer. 


—— ——MM 


THE TELEPHONE SERVICE. 


On Friday last the Postmaster-General received a deputation from 
the London Chamber of Commerce with regard to defects in the 
telephone service. 


Lord Southwark, President of the Chamber, introduced the deputa- 
tion, which included Mr. F. Faithfull Begg, Mr. L. A. Martin, Mr. A. 
Serena, Mr, Stanley Machin, Mr. Charles E. Musgrave (secretary), &c. 

Mr. Brea dealt with the question of the registration of calls and the 
inequitable character of the contract the subscriber was called upon to 
enter into, The Chamber were satistied, he said, that the frequency with 
which subseribers were told that the line was " engaged " was due, to à 
considerable extent, to the lack of sufficient number of junction lines con- 
necting the exchanges. He also spoke of the need for better apparatus 
in the London exchanges and for the improvement of the trunk services, 

Other speakers then. addressed. the Postmaster-General. 

In hix reply Mr. H. Sameen said that, although it was his duty to point 
out that many of the complaints were in fact untrue and many others 
were couched in the most exaggerated terms, that did not prevent him or 
his officers from recognising that the telephone service had not yet reached 
that standard of efficiency they desired it should attain. He appre- 
ciated the position of a subscriber who had more calls against him than 
he thought was acenrate, and who had no legal remedy. But the difti- 
culty of altering that was obvious when it was remembered that there 
were about 1,000,000 calls a dav in London. It would be im possible to 
conduet the service if the subscribers did not accept the Post Office record 
as the basis of the accounts they received, — It would no doubt be easy to 
instal a meter on the subscribers instrument which would record. the 
actual number of calls. ‘That would serve for effective calls, but not for 
calls which were ineffective. The Post Office engineers were, however, 
engaged in secing whether a meter could be devised which would mect the 
difficulty. The number of calls which failed through the inefticiency of 
junction lines was extremely small. Towards the end of last year the 
number of ineffective calls from that cause was less than } per cent. As 
to the suggestion that the London telepone exchanges could be modern 
ised, Mr. Samuel said during the present. financial year he should have 
spent abont £3,000,000 in new telephone construction and development 
out of capital- altogether apart. from the purchase money paid to the 
National Telephone Co.—and before long he should ask for authority to 
borrow another £10.000,000 for development. ‘The money could be 
provided out of funds in the hands of the National Debt Commissioner 
without any Government loan. 

As regards acceleration of the trunk-line service, nearlv half the irunk 
calls were made between 10a.m. and 12noon.. If the Post Office were to 
provide a no-delay or anything approaching a no-delay service during 
those two hours, they would have to spend an immense amount of capital 
which would be unremunerative for the remaining 22 hours. In the 
United States the trunk service was from 21 to 4 times as costly as here, 
and he was afraid the British publie would com plain if the Department 
were to double the charges for trunk service. The Post Office were 
spending £300,000 on a new underground cable from London to Birming- 
ham, which would provide three times the present num ber of wires, and 
would help to serve Manchester, Liverpocl, the North and the West of 
England. That work was being put in hand. The sum now being spent 
in developing the trunk service was about £1.800,000. Between Jan, 
1912, and May, (913, the number of women operators in London had been 
increased by 1,335 and male night operators by 201, with better pay an 
easier hows. ‘There was one supervisor for every eight operators, aht 
the average speed of answering calls was five seconds, ‘The number of 
effective calls was being substantially increased. On the subject of rates 
his policy had been to effect no change until the whole question was over- 
hauled. It would be a profound error for the Department, in the hope 
of getting more popularity, to give so low a rate as to imperil the future 
efficiency of the service and involve financial Joss, which would fal 
upon the taxpayers. If anew scheme of rates was not accepted generally 
it would necessitate a Committee of In quiry. 
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RADIO-TELEGRAPHY LITIGATION. 


The '* Electrical World " gives particulars of the action brought 
by the Marconi Wireless Telegraph Co. of America against. the 


National Electric Signalling Co., which owns the Fessenden patents. 
There are two distinet suits comprising the present litigation, the first 
referring to Marconis United States patent re-issue No. 11,913 (original 


No. 586.193. filed December 7. 1896, and issued July 13. 1897) and to 


No. 609,154 (tiled February 1. 1898, and issued August 16, 18808) of Sir 
Oliver Lodge, while the second suit is based upon United States patent 
No. 763,772, issued to G. Marconi, June 28, 1904, on application dated 
November 10, 1900.  Prima-facie evidence in both cases was begun in 
August, 1912, by Mr. W. R. O. Wievant, who stated that he had been 
employed by the defendant National Company, and who described. in 
detail the arrangement of apparatus which constituted. the alleged 
infringement. In October and November of the same year Mr. Frank 
L. Waterman, of New York, closed the complhunant’s proofs with his 
expert testimony. The first evidence in defence was taken last. Feb- 
ruary, when Prof. R. A. Fessenden entered the box, Prof. Fessenden 
was followed by Dr. A. E. Kennelly and a number of other witnesses, 
including Messrs, F. L. O. Wadsworth, Henry W. Fisher, S. M. Kintner, 
D. S. Woleott, William Bradshaw and J. L, Hogan, jun., whose testimony 
was not completed until April last. The rebuttal case of the first suit 
was opened before Judge Veeder on June Ith with evidence of Dr. G. 
Marconi, which continued for three days. This was followed by other 
evidence, 

The only claim of No. 11.913 in issue is as follows: — 

“3. The combination, in an apparatus for communicating electrical 
signals, of à spark producer at the transmitting station, an earth con- 
nection to one end of the spark producer, an insulated conductor con- 
nected to the other end, an imperfect clectrical contact at the receiving 
«tation, an earth connection to one end of the contact, an insulated con- 
ductor connected to the other end and a circuit through the contact, 
substantially as and for the purpose described." 

According to. Dr. Marconi and Mr. Waterman, on rebutial to this 
claim, the broadest possible interpretation is to be given, and it should 
be held to cover any system of radio-telegraphy utilising earthed waves, 
The “imperfect contact " element. is considered. the keystone of the 
combination, since the complainant claims it to include all oscillation 
detectors, even those of the good contact " crystal or electrolytic types. 
The National Company urges that the patent should be read in the light 
af wireless knowledge at the time of its application date, and that Dr. 
Marconi's claims should be limited to the original intentions of the 
inventor, as shown by his early lectures and publications. The com- 
plainant goes so far as to classify the hysteresis-tvpe magnetic detector 
as within claim 3 above, stating that while it mav not be an “imperfect 
contact " device, it acts like one and is therefore an equivalent. "Phe 
defendant. company is attempting to show that the erystal and. elec- 
trolvtie detectors are outside the claim. quoted, since, if read in the 
light of the specification, the “imperfect contact is a resistance- 
varying device which controls power from a local battery, and makes 
signals thereby, It is claimed by the National Company that when the 
crystal or electrolytic detectors are used all response given is produced 
by power received on the antenna, the local battery being used only to 
increase the sensibility of the detector, and the work of Dr. G. W. Pierce, 
as well as of the company’s experis, is pointed out in confirmation of this 
view. Dr. Marconi also states that in addition to his invention of the 
combination, including an imperfect. contact, he is also entitled to a 
monopoly covering the use of fearthed waves for wireless. telegraphy. 
Early work by Popoff, Lodge, Tesla and others has been quoted by defen- 
dant to offset this claim, and it is stated that the patent shows Marconi 
himself did not appreciate the true action or advantages of earthed 
gliding half-waves until long after his specification was filed. Numerous 
other points are in issue, and determination of the rights of the Marconi 
Company under this patent will constitute settlement of what is prob- 
ably the most important litization which has occurred on the subject. 

The Marconi re-issue patent was sustained as to claims 3 and 5 against 
the De Forest Wireless Telegraphy Co. in 1905 by Judge Townsend 
(No. 138 F.R., pages 657-681). In that instance infringement was 
determined mainly by defendants use of the De Forest-Smvythe “ goo ” 
detector, which was held to be a true anti-coherer resistance-changing 
device, The bearing of the earlier decision upon the present case does 
not seem very direct, except in that Judge Townsend appeared to feel 
that he was extending a liberal range of equivalents to Marconi by 
placing the *' goo " detector within the coherer class. 

The Lodge patent, No. 609,154, has in issue claims 1, 2 and 5, of which 
the first is representative :— 

“L In a system of Hertzian-wave telegraphy, the combination with 
& pair of capacity areas of a self-inductance coil inserted between them 
electrically for the purpose of prolonging any electrical oscillations 
excited in the system, and constituting such a system a radiator of a 
definite frequency or piteh.” 

The second suit, No. 31, upon Marconi's patent No. 763.772, in which 
the rebuttal testimony ix not. completed, alleges infringement of 15 
claims of the patent, including the following :— 

"8. Ata transmitting station employed in a wireless telegraph system 
the combination of a transformer whose secondary is connected to an 
open circuit, including a radiating conductor at one end and capacity 
at the other end, a variable inductance being included in said circuit, 
and whose primary is connected to a condensor circuit discharging 


through a means which automatically causes oscillations of the desired 
frequency, substantially as described. 

“10. A system of wireless. telegraphy. in which the transmitting 
station and the receiving station each contain an oscillation transformer, 
one circuit of which is an open circuit and the other a closed circuit, the 
two circuits at cach station being in electrical resonance with each other 
and in electrical resonance with the circuits at the other station, sub- 
stantially as described. 

“19. In asystem of wireless telegraphy, the combination at a receiving 
station of an oscillation. transformer: an open circuit comprising, in 
part, an aeria] conductor connected with one end of the primary coil 
of the oscillation transformer: a connection from the other end of said 
coil to capacity: a variable inductance in said open circuit, and elec- 
trica] connections from the secondary coil of the oscillation transformer 
to a receiving instrument, battery, condenser, wave-responsive device 
and a variable inductance, substantially as and for the purpose described.” 

This is the United States patent of Marconi on "' four-circuit tuning,” 
and it corresponds to the British 7.777 patent of 1900, which was sus- 
tained by Mr. Justice Parker against the British Radiotelegraph & Tele- 
phone Co. in 1911. The defence of the National Company is said to be 
based upon anticipations of the patent in the work and publications of 
Tesla, Fessenden and others. 

Inasmuch as a decision interpreting the claims of these patents as 
broadly as is urged by the Marconi Company would result, unless reversed 
by the District Court of Appeals, in a complete monopoly of wireless 
telegraphy in the United States, the litigation is being followed with 


much mlerest, 


PARLIAMENTARY INTELLIGENCE. 


IMPERIAL RADIO SERVICE. 


In the House of Commons on Friday last the Postmaster-General 
(Mr. H. Samnel) made a statement as to the course the Government had 
decided to take to secure the erection of stations for the “ Imperial Wire- 
less Chain." FIt had been announced, on behalf of the Government before 
the Seleet Committee on the Marconi Agreement, that the Government 
were advised that they could not enforce the performance of the contract 
entered into with the Marconi Company last July by any action at law, 
or were not likely to recover damages, as the company had formally 
repudiated the contract on account of the long delay that had elapsed. 
The Government had no alternative but to abandon that contract, and 
to consider what steps should. be taken to secure the erection of the 
stations which were, he thought. generally agreed to be necessary for 
strategie purposes and in the commercial interests of the Empire. They 
still held the view they held a year ago that they ought not to ask Parlia- 
ment to take the risks of inviting open tenders for tho erection of those 
stations, in. view of the fact that thev were advised that no firm that 
would enter into competition with the Marconi Company could. be relied 
on to erect stations of a satisfactory character. The report of the 
Advisory Committee declared “ The Marconi system is at present the 
only system of which it^can be said with any certainty that it is capable 
of fulfilling the requirements of the Imperial chain." They had con- 
sidered again whether the erection of stations on that system should be 
undertaken by a staff of engineers using the powe of the Patents Act, 
or whether they should endeavour to arrange a fresh agreement with the 
Marconi Company. It was clear the Post Office Department was not in a 
position to undertake the erection of those stations, for they had no staff 
which could by any possibility accomplish that task. The Board of 
Admiralty were again consulted on the matter, and on June 7 he received 
a letter from the Lords Commissioners stating that they had carefully 
again considered the matter and must definitely adhere to the opinion 
already expressed—that they were unable to undertake the work. The 
only remaining alternative to a contract with the Marconi Company was 
the creation of a new staff and the employment of an engineer of distinction 
and capacity who should supervise the erection of those stations. That 
was & possible course, but it was à course attended by many serious 
disadvantages. In the first place he was advised that there was no one 
in this country outside the Admiralty and the Marconi Company who had 
had any actual experience cither of the erection or of the working of long- 
range wireless stations—not even the members of the Advisory Com- 
mittee themselves, [f an engineer without that experience were chosen 
he would have to collect a staff together as best he could, would have to 
prepare fresh designs, and he and his staff would have to gain experience 
in a most difficult undertaking as they went along. It might be expected 
that the Marconi Company would be unwilling to supply the apparatus 
necessary to work the stations, and arrangements would have to be made 
to specially manufacture that apparatus. "The history of wireless tele- 
graphy was strewn with many failures and disappointments and the 
Government would be taking a grave risk if they were to proceed on the 
lines he had outlined. Further, it was likely the estimated cost now before 
them would be exceeded. It must not be thought that by the use of the 
Patents Act the Government would be free from the payment of royalties, 
If the power of the Crown to use the Patents Act without the agreement 
of the patentee were exercised, the patentee had to receive a royalty 
payment to be fixed by tho Treasury. The Patent Acts extended only 
to this country, and that would involve obtaining an adjudication upon 
the royalty payments of cach country upon cach piece of Marconi 


apparatus, and a separate adjudication under the various laws of all the 
six countries in which the station; of the wireless chain were situated. 
Further, the Government were of o, inion that to adopt such a coursq 
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would involve considerable delay compared with the time required for the 
erection of the stations by the Marconi Company, who had their designs 
ready, their engineers available, and would set to work immediately. It 
was two years since asub-committee of the Committee of Imperial Defence 
appointed to consider that question reported that, on strategic grounds, 
it was a matter of urgency, and should be taken in hand forthwith, and 
the Select Committee of the House of Commons who had been considering 
the matter, in their special report of January last stated :;—'* The Com- 
mittee have arrived at the conclusion that it is à matter of urgency that 
a chain of Imperial stations should be established." — In view of the im- 
portance of the strategic interests involved the Government was loath to 
incur the risk of the lone delay that might be, and probably would be. 
involved by the selection of an engincer who had not first-hand experience 
of what was required, and the organisation of a special staff. 

But all these great disadvantages they held might have to be incurred 


if they did not succeed in coming to terms with the Marconi Company on 


reasonable conditions. Therefore, at the request of the Government, he 
had undertaken to ascertain on what terms a new contract could be made 
with the Company. Any new contract, like the old contract, would 
provide that the company should erect the stations only, After they 
were erected they would become the absolute property of the Govern- 
ments concemed, to do with as they wished, and they would be operated, 
not by the Marconi Company, but by an operating staff employed by the 
lovemments. The company had asked as a condition of entering into 
& new contract, first, that allowance should. be made for the increase 
which has taken place in the price of materials since July, 1912. "They 
made the proposal that whatever should be ascertained by agreement, or 
failing agreement, by arbitration, to be the actual inerease in. eost. of 
materials during the interval should be added to the original purchase 
price of the stations. ‘They had ascertained that the additional cost con- 
sequent upon. the lapse of time would be about £86,500. per station, [t 
might be hoped that that figure would be reduced, | Secondly, they asked 
that, in view of the expense to which they bad been put by keeping a stafi 


of engineers ready to erect. the wireless chun and. who had not been 


employed for that purpose, the company should be paid €4,000. Thirdly, 
as money was now dearer than a ver ago, they asked that the arrange- 
ment should be revised under which they were to receive nothing until the 
stations were completed. They asked that ordinary contractors terms 
be given them—namely, 30 per cent, of the purchase money with the 


contract, 30 per cent. on delivery of the materials, 30 per cent, on eom- 


. company gave way, and that was left out, 


. conditions. 


letion of the work, and the remaining 10 per cent. after the station had 
een tried and passed, With respect to those conditions he could noi but 
feel that the request with regard to the variation of prices in the cost of 
materials was a reasonable request and could not be denied, With 
regard to the ex pense of £4,000 to which the company said they had heen 
put in retaining a stall of engineers, he resisted, and under pressure the 
With respect to the request 
that they should be paid on contractors’ terms, he attached the ereatest 
importance to the provision in the contract that the Marcon) Company 
should be paid nothing at all until the stations had been erected and 
completed and it had been proved that they were able to work over the 
required distances, He was unwilling to give up that condition, but in 


- order to meet the not unreasonable request of the company, who said that 


in order to finance the scheme they would be out of pocket for many 


. months while the stations were being erected, he was willing to, pay them 


interest at 2 per cent, (which might be taken to be the difference between 
the rates they would have to pay on borrowing in 1912 and now), on 
20 per cent. of the purchase money from the date of the contract, on 30 
per cent. for a period of nine months after, and on 30 per cent, from the 
date of the completion of the stations unti] the final accounts were paid. 
The company made two further requests, One that the contract should 


- not be binding on them for à longer period than Aug. 31 this vear; and in 


view of the circumstances he thought the House would consider that 
reasonable. Lastiv. a provision was to be inserted in the contract (this 
was asked for by the company in March last, when they were negotiating, 
but was omitted by oversight from the contract). The company would 
guarantee to work under all conditions 20 words à minute, but they 
would not guarantee automatic work at such a high speed under all 
circumstances or when the atmosphere was disturbed under certain 
electrical conditions. In the present stage of the art of wireless. telegraphy 
the company could not guarantee automatic working through under these 
That was agreed upon last year and was inserted now, as it 
was understood it should be. 

The terms having been reopened by the company he naturally took the 


opportunity of pressing again for certain conditions he urged upon the 


company & year ago and which were then refused. He regretted that 
through the interruption of business by the House having to attend in the 
House of Peers it was not possible for him to explain as he hoped to do 
how far his wishes had been met in this regard. They had not been 


. met in one important particular—the LO per cent. rovalty—the com pany 


‘said they would prefer to have no contract rather than have that provision, 


although he proposed various alternatives. Then there were a num ber of 
minor points upon which proposals were made on behalf of the Govern- 
ment. But if the House would allow him to do so, he would prepare a 
statement which could be published and read by any one interested, 

Mr. Boxar Law: Surely the right hon. gentleman must realise that 


upon à matter so important there ought to be some opportunity for 


discussion in the House before it goes forward. A written statement 
would not serve the purpose. 

Mr. H. SAMUEL said that of course there would be an opportunity for 
the House to consider the new contract. All the sitos had been obtained 


by the Government for the six stations. 


SUMMARY OF CHANGES IN CONTRACT. 


, After delivering the above partial statement, the Postmaster-General 
issued some further details, dealing chiefly with the following points in 
the contract :— . | 

(1) The royalty to be payable for cach station separately, and if 
Marconi patents are used in some and not in other stations it is to be clear 
that the royalty shall be payable not in respect of the receipts of the 
Im perial chain, but only in respect of the reccipts of the stations where 
the patents are used, 

(2) While the contracts shall be for six stations, as originally arranged, 
in England, Exvpt, East Africa, South Africa, India and the Malay 
Peninsula, the Government shall, at any time before the completion of 
the stations in South Africa, India, and the Malay Peninsula, or of any 
of the three, have the option of calling upon the Marconi Company to 
cease work upon them should it be desired to insta] other apparatus, 
Jt is provided, however (4) that the company shall be recouped for any 
actual expenditure incurred, and (5) that if the. Postmaster-General 
desires to instal some other system of wireless telegraphy he shall not 
give preference to any other contractor if the Marconi Company can show 
to his satisfaction that they are able to provide that alternative system 
with equal efficiency and economy. | 

(3) [tis to be made clear that the stations during the course of erection 
and during the trial period provided for in the contract shall be available 
for Government experiments, provided that their normal working will 
not be impaired, 

(4) The eompany has previously guaranteed the speed of transmission 
of 50 words à minute by automatic apparatus, except during periods of 
exceptional electrica} disturbance of the atmosphere, and a speed of 20 
words a minute by hand signalling apparatus at all times, They are 
now in a position to guarantee a speed by automatie working of 75 words 
a minute. 

(5) Ft has been urged in discussing the contract that such parts of the 
stations as engines and dynamos, which are not peculiar to the Marconi 
system, ought to be obtained by com petitive tender, and that had this 
been done the price of the stations would have been less, [tis the case, 
however, that the Marconi Company had invited com petitive tenders for 
such portions of the plant. and the price which they quoted for the stations 
was based upon the result of that competition, ‘They have now agreed 


‘thai the list of sub-contractors who have tendered shall be aubmitted to 


the Postmaster-General, and that the selected sub-contractors shal] be 
approved by him. 

(6) Clause 1H of the original contract provided that if the Government 
desired to instal in any of the stations erected. by the Marconi Company 
apparatus in addition to or in substitution for theirs they should “ seek 
but should not be bound to act upon the advice of the company.” It 
has been suggested that this might enable the company to obtain informa- 
tion of inventions by their competitors whieh those competitors would 
desire to keep secret, ‘The Postmaster-General, on the other hand. has 
stated that it was never intended nordid the terms of the contract require, 
that any such seerets should be communicated to the com pan y, and that 
what was proposed was that the nature of the inventions which it was 
proposed to substitute should be comm unicated to the com pany in general 
terms, It is now agreed, however, that the provision in clausd 11 shall 
be omitted. 

(7) In clause 18 of the original contract it was provided with regard to 
any new stations t be erected. by or for the Government, not by the 
Marconi Company, that, where the company “ had reason. to suspect 
infringement of their patents.” they should have the right of inspection 
to ascertain whether or not such infringements had in fact taken place. 
This provision has been subjected to criticism on similar grounds, The 
company, in view of their experience of the many infringements of their 
patents in various countries of the world, and in view of the costly 
litigation in which thev have been frequently engaged, are unwilling to 
agree to the omission of this clause, and it has, therefore, been arranged 
that the provision in the new contract shall run :—“ If they satisfy the 
Postmaster-General that they have reason to suspect ” that their patents 
are being infringed they shall have the right to nominate, with the con- 
currence of the Postmaster-General, an independent engineer of high 
standing to make the inspection. 

There are also a small number of minor and drafting amendments 
embodied in the new contract. 


THE TELEPHONE PURCHASE. 


In the House of Commons last week the Postmaster-General (Mr. H. 
Samuel) stated. in reply to a question, that the award of the Railway and 
Canal Commission assessed the value of the National Telephone Co. 3 
plant, property and assets purchased by the Post Office at £12,515,264. 
The com pany were also allowed their costs. An appeal against two items 
of the valuation was lodged by the Post Office, and a cross appeal against 
award generally by the company. Under an agreement made between 
counsel (subject to Treasury approval) the appeal and cross appeal were 
withdrawn on condition that the purchase price of the plant and other 
property should be reduced by £45,000, and the company xhould waive 
the payment of their costs, for which a claim of £122,000 had been made. 
he total sum payable to the company was, therefore, reduced to 
£12,470.264, which compared with the original claim of the company of 
£20,924,700 for plant, &c., and £122,000 ior costs. 


PARLIAMENTARY INTELLIGENCE continued on page 691. 
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SWITCHING. 


We are pleased to see that vigorous action has been taken 
by one firm at least in bringing to the notice of the electrical 
industry the importance of the function of switches in 
domestic electric service. On several occasions we have 
commented upon the comparative ignorance of the majo- 
rity of electrical contractors of the details of many ot the 
standard switches which are now on the market, and which, 
if applied in a simple way, will make electric lighting 
more popular than at present. We circularised the prin- 
cipal electrical contractors in London and the provinces on 
the subject of two-way and other special switches, but the 
answers sent in were not entirely satisfactory. Most of the 
contractors professed to have a profound knowledge of 
these switches, but complained that they could not instal 
them because either the builder or the householder would 
not incur the extra cost. We think that there should be 
no question of initial expense in the use of two-way switches 
for corridor, landing and bedroom lighting; they ought to 
be fitted as a standard part of any electric-light installation. 
Central-station engineers, unfortunately, have little or no 
control over installation work, otherwise they might enter 
upon a campaign for introducing these switches into all new 
installations. 

We publish in another column the particulars of an in- 
teresting competition inaugurated by Messrs. A. P. Lund- 
berg & Sons, which has for its primary object the spread 
of information on the art of switching. The scheme has 
everything to recommend it, and. we hope tbat it will be 


SEC 


| taken up vigorously by the many members of the electrical 

| industry who are concerned with it. It throws an instruc- 
tive sidelight upon the courses in wiring and installation 
work which are in vogue in the various technical schools 
throughout the country. It would appear that the cur- 
riculum includes a large amount of instruction on the 
subject of jointing, and we think it will be agreed that in 
these days of looping-in svstems the art of jointing is 
practically dead. It is to be hoped that those in authority 
will follow this competition closely, and we have no doubt 
that the result, insofar as numbers of competitors and 
interest in the scheme is concerned, will fully justify them 
in bringing up to date their methods of training would-be 
wiremen. 

In seeking to advance the claims of the art of switching 
upon the attention of the installation branch of the industry 
we recommend that the existing installations be not en- 
tirely overlooked. An enterprising wiring contractor could 
without difficulty keep one or two men regularly employed 
in bringing existing consumers’ switching arrangements up 
to date if only in the matter of the use of two-way switches 
in corridors, halls, landings and bedrooms. Provided the 
simple Continental method is permissible the necessary 


| strapping wires need not be drawn into casing or conduit, 


and can be run on the surface of walls and skirtings and 
make a satisfactory and unobtrusive job. At any rate, 
we hope that this new movement on the part of Messrs. 
Lundberg will meet with spirited recognition in the branch 
of the industry with which it is chiefly concerned. Too 
much cannot be made of the importance of the movement 
as an advertisement for electric lighting, for it is a fact 
beyond dispute that with even the more simple methods of 
switching control the electric light user is in possession 
of an illuminant which no amount of persuasion would 
cause him to relinquish once he has become thoroughly 


accustomed to its superiority in this direction. 


OUR TELEPHONE. 


It is terrible work to conduct business on the telephone nowadays, and 
we are great sufforers. To add to our troubles the Telephone Directory, 
which has just been issued, contains amongst its errors the wrong 
telephone numb^r opposite “The Electrician” Printing & Publishing 


Co's name. The numbers given in the "Telephone Book are City 4968 


(2 lines), whereas our numbers are 


CITY 4698 and 4699. 


Will our correspondents, subscribers and advertisers please note. 
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The Poulsen Telegraphone Patent. 


Last week Mr. Justice Warrington granted the application to allow 
tho evidence of M. Poulsen and of another witness from Denmark in 
support of a petition to extend the time of a patent granted to M. Poulsen 
to be taken by a special examiner. ‘The witnesses had to go back to 
Denmark before the petition could be heard. His Lordship fixed the 8th 


inst. for the hearing of the petition. ' 
On Tuesday Mr. Justice Warrington commenced the hearing of the 
' application. 


Mr. H. A. Corgrax, K.C. (with him Mr. Byrne), for applicants (the 
Telegraphone Corpn. (Ltd.) of America), said the application was for 
the prolongation of letters patent No. 8.961 of 1899. granted to Mr. 
Valdemar Poulsen, ‘The invention was a very valuable one. Jt con- 
sisted in taking a wire or band of metal, and, by means of electrical 
currents set up in speaking on to the wire, actuating the magnet 
both locally and crosswise and so magnetising the steel band or 
wire in accordance with the current set up. Tt was possible to 
record and retain a record of the human voice in that way on the 
steel band, and at a later period it could be reproduced with extra- 
ordinary clearness, Primarily the invention, as deseribed in the speci- 
fication, was intended to indicate that as the scope of the invention. 
As instances of user, the patentee had indicated a telephone conversa- 
tion. Suppose someone spoke over the telephone whilst the person 
who should receive the message was out—that message cou ld be recorded. 
Again, if a person spoke into the telephone that he would be back at 
11:30, any person ringing up would get that message. From the com- 
mercial standpoint the greatest future for the invention was for dic- 
tating machines. The original invention had been perfected by two 
machines, one of which was the product of the Danes and the other of 
the Americans, and in each of them, instead of having a evlinder, or even 
a band of metal, you had a piano wire of considerable Jength. When 
a record was made the spools of wire could be taken away and put into a 
similar machine. ‘That was simply the working out in detailof the original 
invention in order to make it a practical commercial proposition, There 
had been subsequent patents, but most of them were concemed with a 
tvpe of machine upon which a good deal of time and money had been 
spent, but which as yet had not been very successful—viz., the disc 
machine. The idea of that was the magnetisation of a cylinder and a 
dise Jocally and crosswise, as in the invention under consideration, 
Beyond the dise machine there were one or two developments. Taking 
the piano wire, which would run for 30 minutes, it was advantagcous to 
be able to indicate where on the wire a particular record started, and 
also to be speaking in one room and have the record in another room. 
There waa one patent concerned with that, but it did not touch funda- 
mentally the principle of Mr. Poulsen’s invention, The patent expired 
on April 28 last, but the petition for the extension of the period was 
presented before its expiration. They had done all they could to get 
the petition on, but there had been many unfortunate circumstances 
which had prevented that being done. 

Sir JoHN Stmon, K.C., who (with Mr. Austen Cartmell) appeared for 
the Board of Trade, said he made no point of it, and did not suggest 
that it was any objection in itself. 

Mr. CorErAX said the invention was made in 1899, and the specifica- 
tion was prepared in March, 1900. Mr. Poulsen had incurred very large 
expenses and devoted a large amount of time to the invention. Mr. 
L. Fogg was introduced to him in 1899, and there was also another 
gentleman named Ludd who was interested in the matter. ‘These three 
gentlemen formed the Danish parent company in 1900, with a capital 
of two million krone, which was issued to the three in shares.  Ktforts 
were made in 1901 to deal with the invention in the United States, 
Great. Britain, Canada and Mexico, and arran gements were entered into 
with Mr. Itilson Hutchins, who formed the Mexican company and also 
an American company known as the American Telegraphone Co. of 
New Jersey. Subsequently Hutchins surrendered any rights he had 
to deal with the invention for $80,000. Counsel went on to deal with 
the financial position of the various com panics engaged in exploiting the 
patents. The Mexican company was now moribund ; it had never paid 
a dividend, and conditions in Mexico at present were not propitious for 
the shareholders. The Danish company worked all along to perfect 
the invention, and also to meet what was the immediate application 
af the invention—i.e., the production of a satisfactory dictating machine. 
No profits were made by tho company, but a smal] loss. In 1903 the 
American Telegraphone Co. of Colombia (which replaced the New Jersey 
company) was formed, and existed to the present day, and had spent 
considerable sums. In 1905 the petitioning company (the Telegraphone 
Corpn.) was formed. It was registered in Maine, with registered offices 
at Nassau-street, New York. The capital was 4 $10,000,000, and it 
acquired the Danish patent rights in the U.S.A. and the Mexican rights 
also. The whole of the capital of the petitioning company ($10,000,000), 
Jess $1,000, was issued to Mr. Fogg or his nominee. Mr. Hutchins 
received $1,000,000, and the other $8,000.000 went to the Danish parent 
company, and to-day that company held seven-tenths of the capital 
in the petitioning company. In 1906 a Canadian company was formed, 
but that went into liquidation, and in 1909 another Canadian company 
was formed, with a capital of $1,000,000, of which the petitioners received 
$5,000 in cash and $250,000 in stock. Upwards of 98 per cent. of the 
capital of the American company was held by the Danish company 
and by gentlemen connected withit. ‘Tho Danish company altogether had 
made a loss of something like £15,000. Mr. Poulsen got 500,000 krone 
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stock in the Danish parent company, and he became associated with 
Prof. Pedersen. An arrangement was made between them by which 
they worked together at inventions and were to share the profits. The 
had made joint advances to the parent company and to the minutiae: 
turing company. Both gentlemen had sold shares in the parent com- 
pany, 80 that at present they only possessed 50,000 out of 500,000 krone 
in shares, and these sales had realised about £10,000. Their total 
advances to the two Danish companies amounted to £5,561, which left 
a balance from the £10,000 of £4,439. Mr. Poulsen had to receive two- 
thirds of that and Prof. Pederson one-third. In addition to his interests 
in the Danish companies and the American company, Mr. Poulsen was 
entitled to between 2 and 3 per cent. share in the moneys coming to the 
parent company, so that he still had a very substantial interest in the 
life of the patent being extended. He submitted that the petitioners 
had shown their bona fides, and also considerable industry in getting 
the materials to place before the Court the whole of the facts and financial 
position of the petitioning company. The operations of the company 
had resulted in a loss of £16,000. So far as Pedersen and Poulsen were 
concemed, they had received £4,500, but against that must be set their 
proper remuneration for the time they had expended in working out the 
invention, and it would be for his lordship to say what would be a fair 
remuneration. 

Mr. James SWINBURNE said he had studied the specification of 
Ponlsen’s patent and also those of Pedersen's patents. At the date of 
the first patent Edison had invented the phonograph, and then came the 
gramophone, Both those instruments were now in common use, but 
they were not quite satisfactory, because the tone of the instrument was 
merged in the subject being rendered, Another restriction was that 
you could not get a very long record; you could only use your disc or 
cylinder as the case might be when vou were dictating. Poulsen struck 
out in a new direction by magnetising bars of steel and by getting away 
from any mechanical method, That was by no means an obvious idea. 
Indeed, it was so much the reverse that he (Mr. Swinburne) did not think 
any electrician now would expect it to work. The Poulsen apparatus 
was an instrument which did not import the tone of the instrument, and 
therefore did not distort the voice, and, secondly, it had the advantage 
that it could be worked by a very long wire. 

On Wednesday, after hearing further evidence, his Lordship held that 
the applicants had failed to make out a case on the ground of public 
utility, and also had failed to show sufficient reason for the failure to 
work the patent in England. 


er LD 


Charing Cross, West End & City Electric Supply Co. v. London 
Hydraulic Power Co. 


On Saturday Mr. Justice Serutton delivered reserved judgment in 
this action by plaintiffs for the recovery of damage to their cables by 
water from defendant company’s mains, It was alleged that water 
escaping from defendants’ high-pressure mains had damaged plaintiffs’ 
cables, and that the water cither escaped through defendants’ negligence, 
or, having escaped, was a nuisance, doing plaintitls damage. Defendants 


. 


denied that they were negligent, and contended that in the absence of 


negligence they were not liable, especially as they urged that the fractures 


of their mains were caused by subsidences due to the laying of plaintiffs’ 
conduits. After reviewing the facts, his Lordship found that the damage 
was done in circumstances not involving any negligence by defendants. 
The original pleadings alleged that defendants’ pipes were of insufticient 
strength, and, as amended, that the joints were too rigid, At the close 
of the case Mr. McCall (for plaintiffs) limited the negligence of defendants 
to the bursts in Water-Jane and Cannon-street, and that it was negligent, 
in shifting soil, subject to hammering of heavy traftic, to employ rigid 
c.i. pipes, and that steel pipes should be employed. He (his Lordship) 
was satisfied that the c.i. pipes and flanged joints with gutta-percha were 
in accordance with first-class hydraulic engineering practice, and wlule 
later experience might render it desirable to employ steel in some places, 
in view of the heavier traffic now using the City, he was satisfied it was 
not negligent in 1912 to use the pipes and joints which were used. He 
thought the bursting of the pipes did, within the principle of res ipsa 
loquitur, throw on defendants the burden of accounting for them, 
and that, unexplained, the bursts were evidence of negligence. But 
defendants had satisfied him. that the pipes which burst were sound pipes 
of sufficient strength, and that their bursting was caused by subsidence 
of the soil which defendants did not cause, and which they could not by 
reasonable care detect. He therefore found that defendants were not 
guilty of negligence in their system or in its working, On this finding 
defendants contended that they were under no liability, and cited cases 
in support of this view. They said that all four works were executed 
within the statutory zone authorised by their Act of 1871. Plaintitfs 
replied that, while that was so, two of them (Water-lane and St. Swithin’s- 
lane) were executed after defendants’ second Actof 1884. The Act of 1871 
did not, but the Act of 1884 did, contain tho following section which i3 
now usual: " Nothing in this act shall exempt the company from any 
indictment, suit, action or other proceeding at law or in equity in respect 
of any nuisance caused by them." Plaintiffs contended that the ettect 
of reading both acts together made the nuisance clause apply to all works 
executed under either act. His lordship held that that contention was 
correct. The result was that defendants had not an absolute statutory 
authority to lay their mains, but only a power qualified by the provision 
that granting them the power was not to affect their legal liability for 
nuisance. Plaintitfs also cited Midwood v. Mayor of Manchester in 
support of their contention. In that action, apart from any findings © 

negligence, the Corporation were held liable as for a nuisance, but defend- 
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ants sought to differentiate this from tho present caso by pointing sul British Insulated & Helsby Cables (Ltd.) v. London Electric Wire 
Co. & Smiths (Ltd.) 


On Monday his Honour Vice-Chancellor Stewart-Smith, K.C., gave his 
considered jud ment in this action for alleged infringement of two regis- 
tered designs for trolley wire, Defendants pleaded want of novelty and 
non-infringement, and his Honour gave judgment for defendants, with 


that plaintiff in Midwood’s case was an owner of land, and in the present 
case plaintiffs were not owners of property, but licensees who must take the 
road as they found it—namely, with defendants’ pipes, with all their 
risks, already there, That distinction was, however, absent in a case of 
the London Hydraulic Power Co. v. St. James Electric Light Co., tried 
before Mr. Justice Farwell in March, 1906. He thought, however, the 
two cases bound him to decide that defendants, who had brought for 
their profit à dangerous thing—water at very high pressure, which if it 
escaped did enormous damage—into a road used by others were liable, 
if it cscaped, even without their negligence, unless they could bring 
themselves within one of the exceptions to the doctrine of absolute 
liability which had been established. Of those exceptions, statutory 
authority was excluded by the terms of sec. 17 of defendants’ Act of 1884. 
The gradual subsidence of the soil by wear and tear of heavy traffic was 
not an “act of God,” which would be an exception within the doctrine 
of Nichols v. Marsland. He found that the subsidence did not result 
from the act or default of plaintiffs, nor did it result from the malicious 
act of a third partv, which defendant was not under a duty to guard 
against, which would be a defence under Rickards v. Lothian. But for 
Mid wood's case he should have some doubt whether defendants were not 
protected as persons using tho road in the ordinary way, and. therefore 
not liable to persons damaged by the user unless their negligence was 
proved on the lines of such cases as Blake v. Woolf and the authorities 
cited therein. For he thought it was now an ordinary use of a road to 
carry mains of water (ordinary or hydraulic), gas and electricity under- 
neath ít, and that there was something to be said for the view that all 
those co-licensees took the road subject to the risks arising from the 
ordinary use of the mains of their co-users, so Jong as the latter were not 
negligent. But that defence was open in Midwood's case and before Mr. 
Justice Farwell in the other case cited, and was not sanctioned, and 
sec, 17 of the 1884 Act and similar clauses might be meant to exclude it. 
In the result, therefore, the Hydraulic Company had brought a dan- 
gerous thing into the road, and the dangerous thing had escaped through 
the subsidence of the soil. In his view he was bound to hold that 


defendants were liable for the amount claimed, with costs. 


Costs, 


Re Johnson Billington Electricity Meters (Ltd.)--In the Com- 
panies’ Court on Tuesday Mr. Justice Neville dismissed the petition of 
W. H. Johnson for the compulsory winding-up of the company. 


Counsel who appeared in support of the petition asked that it should 
The petitioner was the only creditor of the 


be dismissed without costs, 
com pany. 


CURRENT TRADE LITERATURE. 


“ MARELLI " ELECTRIC PUMps.— Messrs. Ercole, Marelli & Co. have 
ready a new list giving particulars and prices of their centrifugal electric 
pumps. The opening pages of the list contain some interesting 
genoral information and technical data on the subject of pumping, 
and numerous tables and illustrations make the list useful for refer- 
ence. Interested readers should apply to Messrs. Ercole, Marelli 
& Co., 26. Garlick-hill, London, E.C., for a copy. 

ELECTRIC BorT.—Messrs, Marelli also send us a booklet describing 
the '* Marelli” electric bolt. The bolt is operated by pressing but- 
tons on a keyboard placed in a convenient position on a table or wall, 
or by the use of a pendant pear switch. A sharp click indicates when 
the door is bolted or unbolted. 'The bolt can be worked on any 
lighting circuit, or by means of batteries. 

INSULATING VARNISH.—Mr. C. H. Blume, Sheffield, is sending out 
a folder regarding '* Megomac " and ** Insulac ” insulating varnishes. 


“ SINDANYO.”—This is the name given to a fireproof substitute 
for wood, slate. marble and fibre which is described in a booklet issued 
by Messrs. Turners & Manville, 5, Lloyds-avenue, London, E.C. 

Mercury VAPOUR CONVERTERS.— Electrical contractors and 
station engineers who are keen upon cinema customers should apply 
to the Westinghouse Cooper Hewitt Co. for their list No. 24, which 
gives particulars of a mercury vapour converter suitable for pro- 


The converter starts up automatically as soon 
We understand 


Litholite (Ltd.) v. Travis and Insulators (Ltd.) 


On Friday Mr. Justice Joyce heard this action by plaintiffs against 
Thomas Travis and Insulators (Ltd.), of Manchester, for an injunction 
restraining the first defendant from disclosing particulars of plaintiffs’ 
secret process for making litholite, and restraining Insulators (Ltd.) from 
employing Travis in breach of tho terms of an agreement entered into 
by the latter with plaintiffs. 

Mr. Hucues, K.C. (for plaintiffs), stated that the company was 
incorporated in 1907 for the manufacture and sale of electrical insu- 
lating fittings made of litholite. The substance was made by a secret 
process which Travis learned during his engagement with plaintitfs as 
their works manager. On Mav, 1912, defendant company was incor- 
perated, and Travis entered into an agreement to disclose what he knew 
of the manufacture of electrical fittings. Since then clectrical appliances 
had been purchased which were of practically the same material as those 


made by Litholite (Ltd.). 
His Lordship granted an injunction against both defendants. 


Commonwealth of Australia v. Marconi’s Wireless Telegraph Co. 
(Ltd.) 


On Friday the Judicial Committee of the Privy Council (the Lord 
Chancellor and Lords Dunedin and Atkinson) heard arguments in this 
petition by the Commonwealth for special leave to appeal from a ma- | 
jority judgment of the High Court of Australia, 

It appeared that on Feb. 13, 1912, Marconis Company brought an 
action in the High Court against the Commonwealth of Austraha for 
alleged infringement of patent in the six States of the Commonwealth, 
The system of wireless telegraphy used by the Commonwealth is the 
invention of Mr. Balsillie, the engineer for radio-telegraphy for the Com- 
monwealth Government, and was assigned to the Government by him. 
Mr. Balsillie asserted that it was an entirely ditferent svstem from that 
attacked in the case of Marconi and others v. British Radio- Telegraph 
& Telephone Co. On March 21 the company took out à summons for 
an order to inspect the plant erected bv the Commonwealth. The High 
Court made no order, but declared that the company were not to be 
prejudiced in any application they might afterwards make for inspection, 
During the hearing it was stated that the wireless telegraphy used by the 
Commonwealth would form the subject of an application for letters 
patent, supported by a complete specification, which would probably 
give respondents all the information they required. On Sept. 23, 1912, 
applications were lodged in the. Patents Office (Melbourne) for two 
inventions by Mr. Balsillie, accompanied by complete specifications, and 
respondents obtained inspection of these specifications. On Dec. 11 
respondents took out à summons for an order for inspection of the plant, 
but the Commonwealth opposed on the ground that, in the opinion of 
the Postmaster-General, it would be prejudicial to the public interest 
to allow any inspection of the wireless telegraphy stations of the Com- 


On March 20 the High Court (Mr. Justice Isaacs dis- 
From this decision the Com- 


jection arc lamps. 
as the carbons of the lamp are brought together. 


that no attention or maintenance are necessary, nor are resistances 
required. 

INTERMITTENT Fans.—The Blackman Export Co., 374, Euston- 
road. London, N.W., are putting on the market atnew type of fan 
by means of which breezes can be obtained which gradually rise and 
fall, either in one or more directions. It is claimed that an exact 
imitation of natural breezes is obtained. A leaflet describing the fan 
has just been issued by the company, who will be pleased to supply 


copies on request. 


BUSINESS NOTICES. 


We are informed that Messrs. Morris & Lister (London) (Ltd.), 
3 and 4, Palace-chambers, Bridge-street, Westminster, S.W., have 
taken over the whole selling organisation of Messrs. Morris & Lister 
(Ltd.), Coventry, and are developing further agencies for the sale of 
electrical apparatus of all descriptions. Inquiries should be ad. 
dressed to Messrs. Morris & Lister (London) (Ltd.), instead ef to 


Messrs. Frampton & Paine as formerly. 

Mr. Philipp Laubach, late manager of the switchgear department 
of the Electrical Engineering & Equipment Co., has now taken up the 
position of manager to Messrs. Morris & Lister (London), Ltd., 3 and 
4, Palace-chambers, Westminster, S.W. 

Geo. Moore and John T. Kemp (trading as the; Electrical & In. 
candescent Stores), Manchester-chambers, Parliament-street, Not- 
tingham. have dissolved partnership. Debts by Mr. Kemp, who 


continues under the old style. 

E. J. Arnold and I. E. Poyser (trading as the Liverpool Fittings 
Co.), dealers in electric light fittings and electrical accessories, 55, 
Renshaw-street, Liverpool, have dissolved partnership. Debts by 
Mr. Poyser, who continues under the old stylo. 

Plant for Sale.—An advertiser offers for sale a quantity of instru. 
ments and apparatus by well-known makers. 

Petition for Extension of Patent —A petition has been lodged in 
the High Court by the National Telewriter Co. (Ltd.) for an exten- 
sion of the term of Letters Patent (No. 24,048/1899), granted to 
Foster Ritchie for “ Improvements in telautograph apparatus,” 


The petition will not be heard before Oct. 27. 


monwealth, 
senting) made an order for inspection. 
monwealth Government sought special leave to appeal, urging that the 


matter of law involved was of great public importance ; but at the close 
of the arguments for appellants their lordships did not call on counsel 


on the other side to address them. 
The Lokp CHANCELLOR intimated that their Jordships were unable 


to advise his Majesty to grant special leave to appeal. 


—— | in em in rm i 
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Removal.— Messrs. S. Smith & Son, whose old-established premises 
at No. 9, Strand, London, are well known to many readers of THE 
ELECTRICIAN as the centre of a varied business in every kind of high- 
class jewellery and precious stones, and especially for a department 
dealing with the very highest type of chronometers, watches and 
clocks, Smith's watches and Smith's jewellery and jewels are known 
all over the world. 

A branch of business which has grown to vast proportions is that of the 
supply of speedometers, motor vehicle equipment, electric vehicle 
fittings, electric horns. mascots, canteens, &c., and in new premises at 
179-185. Great Portland-street, London, W., the firm have made ample 
provision for a great extension of this branch of their operations. A full 
staff of mechanics and electricians will be constantly in attendance at 
the new premises, and there will be such a display of motor accessories 
and fumishings as will enable the most expensive and the least expensive 
type of car to be outfitted to the owner's taste and pocket. 

New models of the “ Perfect ? speedometer are now listed, of which 
particulars can be obtained on application to S. Smith & Son (Ltd.), at 
their new premises. At (Great Portland-street the well-known R.V. 
lamps and speedometer will be stocked and handled, and Mr. W. d. 
Harvey, whose experience of motors and motoring dates from the incep- 
tion of the industry, will be the London manager. The telephone 
numbers are Mayfair 6350 to 6355. The motor showroom at 9, Strand, 
London, W.C., will remain open until Dee. 31 next. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Claims against the Doncaster Electrical Co. (Ltd.) are to be sent 
by July 21 to Mr. A. E. Stringer, Manor-row-chambers, Bradford. 

G. C. Milnes, Voss & Co. (Ltd.) is being wound up voluntarily and 
Mr. H. R. Graves, 51. North John-street, Liverpool. has been ap- 
pointed liquidator. A meeting of creditors will be held at 51, North 
John-street, Liverpool, on July 18. 


UBERTATE 
ELECTRICITY SUPPLY. 
TRETEN TUA 


EXTENSIONS. 

Belfast.—The Corporation have applied for sanction to a loan of 
£35.000 for extensions of the electricity supply undertaking. 

Cardiff.—The Corporation are recommended. to raise a loan of 
£30.000 for the purchase of additional plant at the power station. 
Tho manager (Mr. Arthur Ellis) has reported that last year there 
was an increased consumption of 1.000.000 units, with 400 new 
customers, and a profit of £5,000 on the undertaking. 

Darwen.— The L.G. Board has sanctioned the borrowing of £3,572 
for electric supply mains, £1,050 for extension to boiler house and 
£1,778 for new boiler and transformers. 

Hackney (London).—Owing to the rise in prices, and the ultimate 
selection of the sub-station sites, the Electricity Committee recom- 
mend the adoption of a supplemental estimate of £3.250 to cover the 
extra cost of conduits and mains work. 


ll 


THAT 


FREUT 


— 
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Hamilton.—On Thursday last. at the Dean of Guild Court, plans 


of Edmundsons’ Electricity Corpn. for extensions of the local elec- 
tricity works were passed. 

Tho extensions will include a now 400 kw. generator set, condensing 
plant, a Babcock & Wilcox boiler, &c., and the estimated cost is put 
at £9,000 to £10,000. 

Keighley.—The Council have received sanction to borrow additional 
capital for electricity supply extensions. 

For the repayment of £1,100 for a water tower 11 years were allowed, 
and for £6,800 for a new turbo-alternator 17 years, 

he Local Government Inspector suggested that the electricity 
department should be managed by a separate committee, [t was pointed 
out that on March 31 last there were several overdrafts on capital account, 
and the Board wished to be furnished with a full statement of all existing 
overdrafts and an explanation of tho circumstances in which they were 
incurred, and the Council was advised to prepare proposals for extinguish- 
ing such overdrafts. 

Loughborough.—On Monday the Council approved the proposal 
to put down additional generating plant at an estimated cost of 
£11,000. The salary of the electrical engineer (Mr. W. H. Allen) 
has been increased from £250 to £350 a year for the next three years, 


Sheffleld.—An inquiry was held on Thursday last into the appli- 
cation of the City Council for sanction to borrow £130,860 for exten- 
sions of the electricity undertaking. 

The acting ‘Town Clerk (Mr. E. B. GrBsoN) explained that the appli- 
cation was in respect of further plant and extensions at the Nee psend 
power station in order to keep pace with the demand for electrie current 
for power and licht. The demand for the supply of current had in- 


creased. from Jess than 1,000,000 units in 1898 to 4.500,000 units at 
present for private lighting; and for power the demand had increased 


from 868,943 units in 1904 to 16,717,000 units. The Council anticipated 
that the remarkable increase would be maintained and would i ons 
rapid in the future than it had been in the past. This was due not onl 
to the genera] increase in trade but to the fact that many factories e 
gaged in the steel and kindred industries were making more use of elec. 
tricitv for power. The use of electricity for street lighting was under 
consideration, ‘To some extent it had been adopted, and it was probable 
that it would be adopted more extensively in the future. 

Councillor J. W. CROWTHER, chairman of the Electricity Supply Com. 
mittee, stated that the Council had found. especially during the last five 
or six vears, that when steam plants had become obsolete and the room 
which the steam plant had occupied had been required for other purposes 
manufacturers had put in electric power instead of renewing the steam 
plant. The Council quite anticipated that during the next few years the 
conversion would be far more rapid than during the last five or six years, 
It was also possible that with the linking up of the two tramway power 
stations the Council would have to find a larger amount of electricity. 
It was of the greatest importance to Sheffield that there should be an 
ample supply of power at moderate charges, Their charges were amongst 
the lowest in the kingdom and he believed that was greatly encouraging 
the use of electricity, both for power and lighting. They had just 
adopted the rateable value system’ of charging for current and that 
brought a large increase, especially in cooking and heating. 

The acting Town Clerk accepted the inspectors suggestion that the 
city should ask for sanction to borrow the amount of the tenders which 
they had accepted (£83,200), sanction for borrowing tho balance to be 
deferred until the Council had furnished the board with an amended 
estimate of the whole of the remaining tenders. The total indebtedness 
of the electricity department on March 25 last was stated to be £1,092,894. 


awe) 

South Shields.—As announced in our last issue the Corporation 
have unanimously decided to carry out extensions of the electricity 
undertaking at a cost of £30,000. The scheme includes a new turbo- 
generator set. with condensing plant, air filtering plant, rotary 
converters, switchgear, &c., two new boilers, economisers, coal. 
bunkers, coal conveying plant, &c. 

In presenting the report of the Electrical Committee the chairman 
(Ald. Rennoldson) referred to the result of the last year’s working which 
was, he said, a record one. ‘There was a surplus of £3,156. 16s. 2d., 
although coal cost nearly £1,500 more than in 1911-2. In the opinion 
of the Committee it was desirable that the whole of that surplus should 
be carried to reserve, which would then be increased to £12,844. The 
capital in the undertaking was now verging on £200,000, and the reserve 
fund to be at all adequate should be £20,000, There would be further 
reductions from the fund in the course of a year or two when the new 
plant was installed, to the extent of about £2,000. The last highest 
surplus that they had was in 1907, when the figure was £3,139, but in 
1912-3 they had beaten that record by £17. That was very gatisfactorv 
considering the largely increased cost of the undertaking as the result 
of the strike last year. 

In regard to the proposed £30,000 extension scheme he said there was 
an absolute and urgent need for the extension. It was a matter which 
had been occupying their engineer's attention nearly since the day of his 
appointment, because although the last turbine was set to work then it 
was evident they should soon have to go in for increased plant particularly 
with regard to the boiler and steam supply. The new turbine set had 
been carrying almost the entire load, and doing almost the entire duty 
ever since it was installed. The plant was sufficiently loaded at present, 
and it would be risky to go further without the increased plant, par- 
ticularly when they remembered that the bulk of the local factories, dock- 
yards and dry docks, &c., were now entirelv dependent upon the municipal 
station for their powersupply. As the Corporation had the responsibility 
of that power supply it was perfectly clear they must not neglect to have 
that supply equal to the demand upon the station. 

In reply to questions, Ald. RENNoLDsoN said they got 17 years to 
repay their last loan. ‘Their existing machinery was as good to-day a 
when it was put in because it had been well maintained, and their boilers 
were in a good condition considering the night and day work they had had 
to do for years, 

Tho electricity supply department has recently opened new offices in 
one of the principle streets of the town where there is & ground floor 
showroom and plenty of window display. There is also a “ Venner " 
sign with 15 in. letters and 60 ft. long, with the words “ Corporation 
Electric Supply Department.” Although the showroom has only been 
opened a matter of two or three days, the borough electrical engineer 
(Mr. Harry S. Ellis) is already satisfied that tho department has 
now supplied the publie with what they have been wanting for many 
yeàrs past. 

Swansea.—An inquiry was held on Tuesday into the application 
of the Corporation for sanction to borrow £40,000 for extensions of 
the electricity undertaking. 

The town clerk (Mr. Laxe Coatn) explained that the Ioan was required 
for additional plant to meet the increasing demand for electrical supply 
for power, lighting and heating. 

The inspector (Major STEWART) drew attention to the fact that the 
original scheme was for £45,247, and asked for the production of the 
origina] scheme. It was explained that the difference was due to the 
fact that since the application some boilers had been provided out of 
other funds. 


Taunton.—The Council recently applied for sanction to a Joan of 
£2,500 for additional plant at the electricity works , cen. merid 
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works in connection with the manufacture by them of manure froin 


the sludge. 

The Borough Engineer has been directed to submit an estimate of the 
cost of alternative methods of lighting tlie bandstands ; also to obtain 
quotations for wiring the new fire station, 

The connection for supplving power to the Barking Council for traction 


Woolwich.—The Council have received sanction to borrow the 


following sums :— te etur once MA. 
£1,500 for mains (repayable in 25 years), £1,100 for house services (12 


vears), £630 for meters (10 years), and £1,000 for electrical apparatus for 
hire purchase (10 years), 


æ 


GENERAL. 


Bradford.—The system of supply in the Leeds-road district east 
of Lapage-street is to be changed from direct to alternating current. 
The cost of providing new cables and re-laying single-core cables 
is put at £1,500. Mains are to be extended in various parts of the 


district at a cost of £707. 

Darwen.— Electricity supply is to be given to Shaw’s Glazed Brick 
Co. for power purposes at their colliery in Eccleshill, and also to 
the India Mill Spinning Co. 

Cargrave (Yorks).—A scheme is being formulated for the formation 
of a small local company to establish electricity works in this district. 
There is water power available, and an engineer of Messrs. Crompton 


& Co. is to report on the matter. 

Poplar (London).—4As the showroom in East India Dock-road has 
proved self-supporting and has been of considerable benefit to the 
eleetricity undertaking in the rapid extension of business, the ques- 
tion of providing a similar showroom at Bow is under consideration. 


Sunderland.—The new 5,000 kw. turbo-generator set, which was 
recently installed at the electricity works. was started on the 3rd inst. 


Wimbledon.— Electrical energy is to be supplied to the garage pro- 
posed to be erected by the London General Omnibus Co. in Merton 
High-street at 11d. per unit for all current. consumed, subject to a 
guaranteed minimum consumption of 20.000 units per annum, the 
maximum demand not exceeding 30 kw., and the supply being taken 


for not less than three years. 


LIGHTING NOTES. 


Cheshunt.—The Waltham Cross, Cheshunt & District Traders 
Association have complained to the District Council of the unsatis- 
factory lighting facilities in the district. 

“As vou are aware (the secretary of the association, Mr. F. J. Chad, 
points out) the only form of artiticia] lighting is gas. This is of poor 
quality, very dear, and utterly inadequate to meet. the needs of the 
modern trades. Having regard to the fact that the trading portion of 
the inhabitants are the largest users of artificial light, my committee 
wish to urge vour Council to use their best endeavours to introduce 
electric light into the district. This, my committee feel sure. can. be 
accomplished without any expense to the ratepayers, and we are con- 
fident that it would be warmly welcomed on all sides, and be the means 
of bringing more desirable residents among us.” 

Croydon.—The Guardians have adjourned the question of wiring 
the Crosslands and Lindens homes in order to enable the clerk to 
submit a return of gas, &c., at these homes during the past year. and 
the cost of electrie lighting. &c., at Pawson's-road homes. 


Hammersmith (London).—A further sum of £250 from revenue is 
to be set aside as a further allocation to the scheme for the supply on 
hire of wiring and fittings for external lighting. i 

The Electricity Committee have decided to take no action at present 
to establish a permanent showroom, but for demonstrating the uses of 
eleetricity they recommend that an electrical exhibition be organised at 
the Town Hall during the coming winter, at a cost not exceeding. £300. 
If this scheme proves à success itis proposed to repeat same at intervals of 
two or three vears, 

In regard to electric theatres, it has been decided that if an agreement 
for not less than one year be entered into the charge will be 3d. per unit 
for all current consumed from sunset to I1 p.m. and ld. per unit from 
ll p.m. to sunset the following day, This rate will also apply to motor 


omnibus and motor cab garages. 


POWER AND HEATING NOTES. 


Bispham.—In future electric current for heating and cooking will 
be supplied at 1d. per unit. 


Cornish China-Clay Industry.—It is reported that the demand for 
labour is driving the clay proprietors to resort to labour-saving 
methods of working. 

One large firm is about to dispense with the services of washers and is 
introducing hose pipes, through which water is to be forced by elec- 
trically-driven machinery at such a high pressure as to break away the 
clay and wash it, at one operation, to the bottom of the pumps. If it 
should prove successful, the method will. it is stated, be largely adopted 
by other companies. Electricallv-driven. machinery is also finding 
favour in new works being opened up, and in the case of one new works 
recently visited a complete Westinghouse plant has been installed. for 
pumping the liquid clay to the surface, tramming away overburden 
and supplying electric current for lighting, enabling the men to work in 


purposes has been completed. 
Stoke-on-Trent.—At the last meeting of the Corporation the 
borough electrical engineer and manager (Mr. C. H. Yeaman) re- 
ported that he had received three further applications from persons 
desirous of hiring electrical cookers. ' . 
It was suggested that these cookers should be purchased and two of 
them let out on hire at a quarterly rental of 2s. 61., the other to be bought 


bv consumer on three years’ hire, 
It was resolved, therefore, that a quantity of cookers be obtained and 


let on hire as suggested. 


TRACTION NOTES. 
TRAMWAYS. 

Burnley.—The Tramways Committee have agreed to the follow- 
ing changes of service :— 

All regular drivers and conductors are to have an increase of Td. per 
hour and extra drivers (when employed) an. increase of Id. per hour; 
hours of labour are to be reduced to an average of 56 hours per week. 
The proposal to pay a bonus to drivers and conductors for the saving 
of electrical energy was not entertained, 

Down.—A proposal has been made to construct an electric tram- 
way between Warrenpoint. and Newcastle, co. Down, and also to 
erect electricity works for lighting Warrenpoint. 

Glasgow.—The Corporation are recommended by the Tramways 
and Statute Labour Committees to obtain power to construct a 
tramway from Cowcaddens-street. down Hope-street, across Argyle- 
street, and, in the event of a bridge being erected over the Clyde, 
to continue the line across the river and up Commerce-street, joining 


the existing tramway line in Nelson-street. 
Hull.—The general manager of the tramways (Mr. W. J. MeCombe) 


has prepared a scheme for the abolition of the “ split " system. 

Mr. McCombe's method necessitates the creation of two new types of 
employé. One will combine the duties of car washer at night in the 
depot and a motorman during the day, and the other the duties of car 
washer at night and conductor during the day. Fhe combination of 
offices will cover a full day's work outside and. a full night's work inside. 
There would, therefore, be no waste time in motormen's, conductors! or 
washers’ duties. It is suggested that the man who combines the duties 
of motorman (or conductor) and washer should be paid at the higher rate. 


London County Council.—On Tuesday a long report was submitted 
by the Highways Committee on the renewals and gencral reserve 
funds of the tramways. 

The Committee pointed out that in 1908 the Council decided that 
provision should be made for renewals at the rate of 3d. per car-mile, and 
that the question of the adequacy or otherwise of this provision should 
be again considered at the expiration of five years. The recent falling off 
in the reccipts owing to the great increase in motor omnibus com petition, 
had had the effect of bringing to a negligible figure the surplus—£497 in 
respect of 1912-13, to be added to the amount already in the renewals 
fund and the surplus (estimated at £43,399) for the current year would be 
very small unless conditions were materially altered. The total mileage 
for 1912-13 was 52,886,623. Taking 56,000,000 as the figure for the current 
vear they got 0-635d. per car-mile, compared with 0-66d,, the reduction 
being due chiefly to the item of permanent way, which had been decreased 
from 0-54d. to 0-498d. in consequence of the cost of renewing slot rails not 
having been included in arriving at the latter figure. Experience had 
shown that the slot rails lasted much longer than the other surface track 
work, the life of those rails being estimated to be about 30 vears. No 
provision for the renewal of sub-station machinery and switchgear was 
included in the total figure of 0-66d. for renewals adopted by the Council 
in June, 1908. Several cases had, however, arisen in the past in which 
the switchgear of an earlier pattern had proved unsuitable for modem 
conditions and for the heavier service of to-day, and certain charges 
incurred in changing such switchgear had been debited to renewals fund. 
It would also be necessary to have the sub-statioa motor generators ro- 
wound periodically. Those charges should also be met out of the re- 
newals fund, and, to cover these contingencies, a provision of 0-028d, a 
car-mile had been included in the revised figures. It was very difficult 
to estimate the amount required for renewals bevond the next five vears, 
but it was considcred that an average expenditure of about £139,000 a 

year, which was equal to 0-595 a car-mile run on & total mileage of 
56,000,000, would be sufficient to meet the normal requirements during 
this period, The total expenditure for the next tive vears on this basis 
would be £695,000. On March 3l, 1913, the renewals fund amounted to 


£633,010, while in addition there was on the same date in the general 
reserve fund an amount of £273,786. In view of the impracticability 
under existing conditions of estimating the amount that would be avail- 


able for renewals there appeared to be no practical advantage in revising 
the basis at present, and they were of opinion that there should be carried 
to the renewals fund the actual surplus of cach year, leaving the question 
of a possible revision of the basis for a further period of two years, 

The Committee accordingly submitted a recommendation to this effect, 


the open pits at night. 
which was unanimously adopted. . 


East Ham.— Electric current is to be supplied to drive the plant 
proposed to be laid down by J. C. Lawrence & Co. at the sewage 
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TELEGRAPH AND TELEPHONE. NOTES. not less than 400 letters a minute, and the landline administrations 

: 2i are under obligation to accept and transmit without delay all messages 

Municipal Telephones.— Mr. A. R. Bennett, the champion of a | handed over to them by the company. Two of the stations referred 
municipal service of telephones, writes thus to The Times ” :— to in the agreement between the company and the Government one 

ed d. Md inen » ign Denmark i exam ples of nd rates | in the United Kingdom and the other in Nova Scotia or in New 
combined with cflicient telephone service, when we possess equally appo- e s ; à 
site instances at home in ihe ancl services at Guernsey, bo d ick. are to be started, and be in service by the end of April, 
and Hull. ‘The following particulars of these systems should command ne 
the attention of the London Chamber of Commesee amd those otter | [INN IH HAT HNN tn 
bodies and persons who are dissatisfied with existing conditions :— = 

'l'he Guernsey system was established in 1898. It has now 2,041 tele- EMPIRE NOTES. 
phones working, equal to one in every 20 of the population, making it the 
phones working equat to ome dor. he rater are £5 per annuam for. | NNNNA MU HN iN 
3,200 calls, over that number being charged at only tive per Id. ; £2. 5s. 
per annum with 4d. for every call made up to 1,320, after that at five per British Honduras.— Particulars of the trade of British Honduras 
ld. ; and £l. 10s. per annum and 1d, for every call up to 1,000, after that | in 1912. prepared by the Collector of Customs at Belize, show that 
at five per ld. Guernsey 18 the place where rural telephones have | imports of machinery from the United Kingdom were valued at 
attained their greatest development: Each of the very numerous | £3,316 (compared with £320 in 1911). while the same class of imports 
farmers subscribing pays one of the tariffs as he chooses, and has an | , 
exclusive line to the exchange upon which nobody else can intrude. from the United States amounted to £9,600 (£7,600). 

The Portsmouth system was established in 1902, and now has 2.555 South Africa.— Wellington Electricity Undertaking—The Muni- 
telephones. The rates are unlimited service (flat rate), £5. 17s. 6d. per | cipality of Wellington (Cape Province) are purchasing electric lighting 
annum fora first and £5. Ds. for a second connection. "here is a measured. | plant, including two 48 kw. gas-driven dynamos, a 10 kw. motor- 
rate of 1,000 calls for £5, and two cheaper ones for the benefit of very | balancer. a battery booster get, battery, switchboard, poles. feeder 
small users. . Nun MM. à f 

Tho Hull system was established in 1904, and now has 3.300 tele- pillars, tray ies ME instruments, overhead equipment, 
phones. ‘The rates are nume service (flat rate), £6. 6s. per annum for &c., at a total cost of £10,000. 

a first and £5. 15s. for a second business connection ; and £5 for a private 
house. ‘There is à measured rate of £5 for 1,000 calls, with id. ior each MISCELLANEOUS NOTES. 
extra one, and three cheaper tariffs for the very small users, Anglo-German Exhibition.—An arrangement has been made. with 

In no one of these three places does the average annual receipt per | 44 Mk qu tbe Lord Mi : f E lon. f ree ke e 
telephone exceed £4. ie sanction O the JOT i ayor o ondon, for season ickets 0 

In all three cases speaking over the junction lines (which are very admission to the Crystal I alace. Sydenham, near London, during the 
numerous and long) is free, being included in the local tarifis as before | period of the Anglo-German Exhibition to be issued through Messrs. 
enumerated, Tinlings, hon. sees.. at 5s. each for the period to Oct. 30 next. Of 

In Guernsey and Portsmouth all lines are direct to the exchange and | this sum 4s. will be handed over by the Anglo-German Exhibition 
are reserved for the exclusive use of the subscriber; in Hull there are a | Co. (Ltd.). to * The Times" Crystal Palace Fund, after deducting 
few party lines. Hull also supplies. penny-in-the-slot. boxes to the | the small expense incidental to the issue of the tickets. It is hoped 
smaller users, so that they pay as they go along. in this way to provide a large sum towards the amount required to 

Each system makes a handsome yearly profit and has accumulated a e letét hi f tho Crvstal Palace for th le, These 
substantial reserve fund, besides paying off its capital as required by tho els S pee "bi Me NT Sa I E peep © ak 
Local Government. Board. tickets will be issued as '" The Lord Mayor's Fund Special Season 

But these municipal services are noteworthy in a yet more singular Ticket. 
respect, They give satisfaction to their subscribers, Such complaints Dinner.—The membors of the Metropolitan Association of Electric 
as there are are dealt with immediately and not left until the cause is | Tramways Managers on Friday evening last entertained Mr. H. E. 
MAE. ae musa da UR Reim oe there- | plain, their late chairman, at dinner at the Municipal and County 

ge el Le : Lio ede ceu arce M uh Club, Whitehall-court, S.W. Those present included Mosr 
` ta > , a a M EU teste we 

These facts are neon Dee: They a tested on m e Ullmann (East Ham). Vieo-chairman, Fell and Bruce (LCC) 

The Nauen Radio Station. — ERRATUM.—We regret that in our issue | Schotield (Leyton). Harvey (Ilford), Coveney (Erith), Stokes (Bexley), 
of May 16 the Nauen station was inadvertently mentioned as working | Murray (Walthamstow), Hammond (M.E.T.), Mason (South Metro- 
on the Poulsen system. The station is, of course. worked on the politan Tramways). and T. B. Goodyer (Croydon), hon. secretary, 
Telefunken system. and also Mr. H. England (Waketield). ° , 

Radio-Telegraph Notes.—A report is published that radio com- Mr. ULLMANN, in proposing the toast of the evening, and expressing 
munication has been established between Hanover (Germany) and the general regret of all present at the circumstances which had brought 
Tuckerton, near Atlantic City, U.S.A.. a distance of about 3.600 about Mr. Blain’s severance from Metropolitan M ie 
miles, by means of the Goldschmidt radio-telegraphic system. The d and, more particularly, his connection with mor i rae 

: " "n which he was the chairman and prime founder, spoke feelingly 9 
power employed was 150 kw. and a 7.500 metre wavo-length was | many excellent qualities possessed by their guest. No tramways manager 
employed. The following statement on the subject has been made | jn the Metropolitan area had done more to support the usefulness of the 
by Dr. Goldschmidt under date J uly 4th :— association and the most cordial relationship of its members than hi 

We have sent on two days—to-day and yesterday—messages on | Mr. Blain. 

1.500 metre waves, the amount of power in the antenne being 150 kw. Mr. GooDYER, in supporting the views expressed by Mr. Ullmann, 
Tuckerton not only received the messages, but even advises us to reduce | stated that, as Honorary Secretary of the Association for several yeas 
output, as the signals are so strong. l think that communication over | past, and also in connection with many other matters, he had been m 
0,500 kilometres in the summer during daytime at both sides is an ex- | close touch with Mr. Blain, and he looked upon that gentleman’s departure 
cellent guarantee for good communications all the year round. as a personal loss, but he congratulated him upon the excellent appoint- 
a at t A Sh. a : ment he had secured. 
$ will be remembered that the Ady sory Sub-Committee of the Mr. Bram, in response, referred to the good work which h ad been 
Marconi Agreement Committee reported :— aie ral f eae oque RN d expressed his 
à » Goldschmidt system, it is no doubt successful over | pe NERA ode uoc es a ding 

With regard to the ( oldschmidt system, keen appreciation of the kindly fecling which had prompted the holding 
short distances, and the only thing required to make it practicable over | of that function. and which had characterised the whole of their mutuà 
long distances is a machine of the necessary power. When the Gold- relationship during the 10 years he had been amongst them in the area. 
schmidt station near Hanover and the corresponding station on the other i E TD ] oe fire brigade 
side of the Atlantie are complete and in working order wo expect that Outings.—The Genera] Electric Company's head office fire Dre di r 
communication between them will be established by the use, either alone | held their first annual outing on Saturday last. when members. un e 
or in conjunction with improved receiving apparatus, of the Goldschmidt | the command of their captain (Mr. W. H. Snowden), accompanied by 
machine which we inspected at the station near Honover, and which was their instructor (Mr. Riley, late of the Metropolitan Fire Brigade), 
admirable both in design and workmanship. visited Windsor. 

Royal Assent has been given to the Canadian Act of Parliament Although the weather was not good a brake was chartered at W nune 
which provides for the establishment of wireless telegraphy on the | and visits were paid to some of the most interesting spots. T 
Poulsen system between the Dominion and the United Kingdom, | Great Park and Windsor Forest, On returning to the hotel foll js yt 

was done to an excellent repast, which was followed by an impro! 
concert. 


and other parts of the Empire. Power has been reserved to the 
Canadian Government to purchase the stations and their equipment. 
in the event of the failure of the owners to continue the service for 
any reason. Power is also reserved to the Canadian Government to 
take over the stations, &c., if at any time the Government desire to 
establish State ownership and operation of radio-telegraphic com- 
munication. The benefits of the agreement may be assigned to a 
company to be incorporated under the name of the Empire Radio 
Co. The company has been bound to provide a service at a speed of 


The Linolite Company, 25, Victoria-street, S. W., had their annual 
outing on Saturday last. the oftice and works staffs leaving Victoria 
Station at 6:45 a.m. for Herne Bay. - 

'l'he weather once again favoured the party, who, after indulging © 
boating and swimming, enjoyed a hearty luncheon. In the alt 
the interesting ruins of Reculver Towers were explored, and tea wi 
served at 5:30. The party returned to London by the 8:40 p.m. tran 
after having spent à most enjoyable day. 
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Cables. 


Telephone Cables. 
general manager (Mr. Charles Burgess). 
street, West Hartlepool, by noon of Monday, July 21. 
advertisement. 


Switchgear. 


Lonpown County Council invites tenders for the supply and 
erection of high and low-tension Switchgear required for various 
Specifications, forms of tender. &c., 
from the Clerk of the Council, County Hall, Spring-gardens, 
S.W., where tenders are to be sent by 11 a.m. on Tuesday. 


tramway sub-stations. 


July 22. An advertisement contains further particulars. 
Switchboard Extensions. 

PEMBROKE (co. Dublin) Urban District Council invite tenders 
for Alterations and Extensions to existing switchboard at their 
electricity works. Specification and form of tender from the 
Town Hall, Ball’s Bridge, co. Dublin, where tenders, addressed 
to the chairman of the Council, must be' delivered by July 26. 
See an advertisement. 

Telegraph and Telephone Material. 

Tenders are invited by the Commonwealth of Australia for 
the supply and delivery of Telegraph and Telephone Material 
at various towns in the Commonwealth States. "Tender forms, 
specifications, &c., from the Commonwealth Offices, 72, Victoria- 
street, London, S.W. The places where goods are to be delivered 
and the dates for receipt of tenders are given in an advertisement. 

Electric Cable and Wire. 

The ComMMIssIoNERS or His MaJesTY'S Works, &c., invite 
tenders for the supply of Electric Cable and Wire for one year 
from Sept. 1,1913. Forms of tender, &c., from the Storekeeper. 
12, Lambeth Palace-road, S.E., and tenders (by 11 a.m. July 
18) to the Secretary, Storey’s-gate, London, S.W. 

Turbines, Alternators, Condensers and Switchboard. 

SHIPLEY Council require tenders by July 22 for supply and 
erection of two 1.000 kw. Steam."l'urbines, two 1,000 kw. Alter- 
nators, two Surface Condensers and one Controlling Switch- 
board, Specitications, from the Council's Electrical Engineer. 

Booster. 

NuNEATON Electricity Committee require tenders by 9 a.m. 
July 15 for supply and erection of a Line Booster. Specification, 
&c., from the Borough Electrical Engineer. 

Mechanical Stokers. l 

EccLes Electricity Committee Jwant tenders by 10 a.m. 
July 21 for supply and fixing of Mechanical Stokers for four 
Lancashire Boilers. Specification, &c., from the Borough 
Electrical Engineer. 


E.H.T. Switchgear. 
Newport (Mon.) Corporation invite tenders for additional 


Extra-high-tension Switchgear. Specification, schedules, draw- 
ings, form of tender, &c., from the borough electrical engineer 
(Mr. A. Nichols Moore), and tenders, addressed to the town clerk 
(Mr. Albert A. Newman) must be delivered by 10 a.m. July 19. 
Traction Switehboard Panel. 
The Tramways and Electricity Committee of BELFAST Cor- 
poration are prepared to receive tenders for the supply of a 
,  3,500-ampere Traction Switchboard Panel. Specification, &c., 
. from the city electrical engineer (Mr. T. W. Bloxam), and tenders 
must be lodged with the town clerk (Mr. R. Meyer) by 10 a.m. 
of Monday, July 21. 
Hospital Lighting. ^17 >> 
Tenders are wanted by July 19 for the electric lighting of the 
Richard Murray Hospital, BLAcKHILL (co. Durham), including 
supply of Dynamo, Battery, Switchboard, &c. Specification 
from the Secretary not later than to-day (July 11). 
School Lighting. 
Lonpon County Council require tenders by 11 a.m. July 23 
for an electrical installation (about 235 points) for Tollit-street 
special school, Mile End. Specifications, &c., from the Chief 


Engineer, Spring Gardens, S.W. 


TRUTH THAT AAA THATATHA TAUTA THEATER TAA 


TENDERS INVITED. 


LU A 


Tenders are invited by the Tramways Department of the 
County Borough of West HaRTLEPOOL for the supply and 
laying of Single Low-tension Paper Lead Cables and Pilot and 
Specification and form of tender from the 
Tenders must be 


delivered to the town clerk (Mr. Higson Simpson), Church- 
See an 
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Cinema Lighting. 

Tenders are wanted for Electric Lighting, &c., of a new 
picture palace in Mill-street. ALLOA. Schedules from Mr. J. D. 
Swanston, Architect, Kirkcaldy. 

Conduits, Sub-Station Plant, Switchboards, &c. 

HackNEY (London) Council require tenders by 6:30 p.m. 
July 24 for e.h.t. ring main Conduits, Transforming and Con- 
verting Plant, with starting and controlling apparatus, «ce. ; 
e.h.t. and Lt.d.c. Switchboards and hand-operated Travelling 
Cranes. Specification, &c., from Engineer, 306, Mare-st, Hackney. 

Tramway Construction. 

DERBY Tramways Committee want tenders by noon July 15 
for the doubling of Tramway Line (425 yds. single line). Speci- 
fications. &c., from the Borough Surveyor. 

Tenders will be opened on Aug. 9 at the offices of the Ministry 
of Fomento, Madrid, for the Construction of an Electric Tram- 
way from Baeza Station, on the Madrid-Saragossa-Alicante 
railway. to Linares. An option is held by the Cie d’Electricité 
et de Traction en Espagne. (The contract will probably be given 
to a Spanish firm, but some British material may be used.) 

Tenders will be received until Aug. 27 for the construction and 
working of an electric tramway in Vico (Spain). The Cia Anon. 
Tranvias Electricos de Vigo has an option on this concession. 

Surface Condensers, Hot Wells, Piping, Pumps and Motors, &c. 

The Agent-General for Vicrorta invites tenders for (A) Twin 
Surface Condensers, Hot Wells, Piping and Sundries, (B) Air 
and Water Extraction Pumps and Motors, and (c) Circulating 
Water and Sump Pumps with motors, for a power station to be 
constructed in connection with the electrification of the Mel. 
bourne suburban railways. Specifications with forms of tender, 
from the Agent-General, Melbourne-place, Strand, W.C., to 
whom tenders are to be delivered by first post Monday, August 4. 
Further information may be obtained from the consulting 
engineers, Messrs. Merz & McLellan, 32, Victoria-street, S.W. 


Switchgear and Accessories. 


The Agent-General, on behalf of the Government of Western 
Australia, is prepared to receive tenders for Switchgear and 
Accessories in connection with an electric power station at 
PERTH. Specifications and forms of tender from the Agent- 
General, 15, Victoria-street, Westminster, S.W., and further 
information may be obtained from the consulting engineers. 
Messrs. Merz & McLellan, 32, Victoria-street, S.W. ‘Tenders 
must be delivered to the Agent-General by Saturday, July 19, 


Electric Cranes. 


Tenders will be received at the Port” Committee’s offices, 
BARCELONA. on Aug. 1 for the supply of Electric Cranes. 


Equipment of Power Station and Distribution Network. 


The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VaLPARAISO. Specifications can be eb- 
taimed at the Chilian Legatien, 48, Grosvener-square, Lendon,W. 
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TENDERS RECEIVED AND ACCEPTED. 
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GLasaow—The Corporation have accepted the following tenders 
for electrical supplies :— 

Callender's Cable & Construction Co., single cables and low-tension 
cables and flexibles; W. T. Glover & Co., c.h.t. cables; Craigpark 
Electrice Cable Co., rubber-covered cables ; Sloan Electric Co., arc lamp 
carbons; €. W. Webster, yellow flame are lamp carbons; British 
Thomson-Houston Co., Chamberlain & Hookham, and Ferranti (Ltd.), 


— 


meters. 
For supplying and erecting induced draught fans to the new boilers at 


Port Dundas and St. Andrew's Cross generating stations, the tenders of 
Musgrave & Co., at £675 and £679 respectively, have been accepted. 
Orders have also been placed with Baleke & Co. for supplying air filters 
at the Port Dundas and St. Andrew's Cross stations, at £220 each, and 
for economisers at Port Dundas and St. Andrew’s Cross stations with 
E. Green & Sons, at £2,705 and £1,848 respectively. 

For the supply of tramway stores the following tenders have been 


accepted: E. W. Bliss Co. and W. C. Yuille & Co., gear wheels; W. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


. 

The followine abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ErLLis & Pryor, Chartered Patent Agents 
70 and 72. Chancery-lane, London, W.C. ! 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


MacFarlane & Co., ci. gutters, &c.; British Westinghouse Co., car 
equipments, motors, &c.; British Thomson-Houston Co., car equip- 
ments and controllers. : ü ] 


Stepney (Lonpon).—The following tenders have been received 
by the Council for various supplies to the electricity department :— 

For 49 street disconnecting boxes three tenders were received, and that 
of the Universal Electrical Mfg. Co. has been accepted at £1. ts. 8d. for 
one type and 15s. 9d. net for another. 

For motor-driven boosters the tender of Siemens Bros. Dynamo Works 
has been accepted at £1,073. Three other tenders (varving from £1,090 
to £1,151) were received. x 

The tender of the D.P.Battery Co. for a storage battery has been 
accepted at £1,934. 10s. There were five other tenders, varying from 
£1,972. 17s. to £2.407. | 
' ‘The contract for the annual supply of carbons has been secured by the 
Sloan Electrical Co, at £1,042. 16s. 6d. Seven other tenders (from 
£987. 15s. 10d. to £1,452. 138. 10d.) were received, and there were two 
tenders for part of the Council’s requirements. 


l .1912 SPECIFICATIONS. > ' 

5.703 Coruins. Electrizally-controlled point or switch-operating mechanism for 
railways and the like. (10/11/11) |. , : l 

10,911 Lyons. R.ceiving apparatus for electric telegraphs and electric selective systems 
(Cognate Application 13,599/12.) ` : 

13401 ScuorEs. Insulators for securing and hanging electric flexible cords, wires and 
the like. 

13.785 J. Stone & Co. & DARKER. 

13.804 GOURDON. 
supports. 

13.865 Markt. Construction of electric ceiling rose. 

14.036 Donovan. Electric starting and regulating switches. 

14,088 BRoADBRENT. Switches or switch arrangements such as used for starting ar cone 
trolline electric motors. 

14.226 Der. Commutatine devices for dynamo-electric machines. 

15,216 ScKoLL. System of electrical welding by means of induction current, 


! Fans or ventilators driven by electric motors. 
Swivel joint, particularly applicable to electric lamp and other similar 


* 


HAMMERSMITH.—For the supply of 10 100 kw. and five 50 kw. 
transformers the following tenders were received :— 


British Electric Transformer (Co. (accepted), £85 per 100 kw. and 
£50. 5s. per 50 kw. machine ; Johnson & Phillips, £79 and £46. 17s. 6d. ; 
W. E. Burnand & Co., £87. 10s. and £54: Brush Electrical Engineering 
Co., £93. 10s. and £56. 12s. 6d.; Foster Engineering Co., £04 and 
' £47. 10s.; Ferranti (Ltd.), £94 and £60; - Electrical Engineering & 


This refers to the heating of sheet metal parts which are to be welded together, 
chiefly on both sid=s of the welding seam, the heating being effected by short-circuit 
currents which are caused by induction. Electrical tube welding by means of 
induction currents consists in heating the metal parts by short-circuit currents pro- 
duced by ind iction in a transformer so arranged as partly to surround the tube being 
welded, while its magnetic core is within the said tube, so that short-circuit currents 


are produced within the transformer on the entire periphery of the tube and in the 
longitudinal direction of the same. . 
15.275 SimpLex Conpuits (LTp.) & WATERHOUSE. Electrical heating elements. 
17,386 ASHTON. Distribution of electricity by alternating currents. 
17.838 VANDERVELL & MIDGLEY. Soelf-regulating dynamo-electric machines. 
17.849 Hunt. Lamp or fash signalling apparatus. 
19.164 WINTERHALDES. Automatic electric cut-out switches. 
19,537 COMPAGNIE FRANCAISE POUR L'EXPLOITATION DES PRocgpgs THOMSON: Houston, 
Automatic reeulating devices for use in connection with variable speed dynames. 
(26/8/11.) 
19.621 McLLett & Epwarps. Shade supports for electric incandescent lights. 
21.411 Rattinc & AncoLtp. Electric arc lamps. 
21.762 BRITISH THOMSON-Houston Co. & WHITAKER.  Dynarzo-electric machines, ` 
To provide means for securing the end windings and commutator lues of a direct: 
current machine, and so connecting these windings to the commutators that the 
machine may be run at a high speed without becoming unbalanced due to the end 
windines or commutator lugs shifting their position. The end windines of the 
machine are supported on the inner side, on an armature head in connecticn with 
alternatine-current machines, and surrounding the windings on the outer side with 4 
dome. which is supported at the inner edze next to the armature, and also at the outer 
edge next to the commutator, and connecting the armature wind,nes to the com 
mutator by means of flexible leads passing through insulated apertures in the 
armature head. 
22.494 Gipson. FARMER & READ. Mechanical and electrical fos-sienalling apnaratus. 
28.483 SIEMENS SCHUCKERTWERKE Ges. Safety device for electric machines. (11/12/11) 
28.645 SIEMENS Bros. (Siemens & Halske Akt.-Ges.). Electrode for treatment of the 
interior cavities of the human body. 
28.982 AcosTINI. Wave-mctors. 
29.099 PiETSCH. Illuminated fountains. 
29238 ALLISON. (Woodine Railway Warning Device Co.). Railway signalling systems. 
29,566 BLatuy. Method of adjusting electric meters. (20/6/12.) 


Equipment Co., £105. 10s. and £59; British Westinghouse Electric & 
-Mfe. Co., £141 and £83. 10s. 

For the supply of one 50 H.P., one 30 n.p. and one 20 H.P. electric 
motors (required in connection with the Council's arrangement for the 
hire of certain apparatus to Messrs, Gwynnes, Ltd.), 12 tenders were 
received. and the lowest (that of the Electric Construction Co.) was 
accepted, at £208. The highest (that of the British Westinghouse Co.) 
was £207. 


SHEFFIELD.—The following tenders have heen accepted by the 
City Council :— 

British Westinghouse Electric & Mfg. Co., one motor-driven surface 
condensing plant, capable of dealing with 75.000 Ib. of exhaust steam 
per hour, £2,647, and 10 per cent. allowance for contingencies, and with 
a further allowance of £100 for the old condenser; Chatteris Engineering 
Works Co., 15-ton hand travelling crane, £375 ; J. P. Hall & Son, one 
direct-acting boiler-feed pum p, £190, 


Woorwicu.—The Electricity Committee have accepted the fol. 

lowing tenders :— | 
Mechan & Sons, circulating water piping for condensing plant at 

Woolwich works, £116 ; Drew-Bear, Perks & Co., erection of stee} work 

for new boiler house at Woolwich works, £2.931. 2s. 7d. ; W. T. Henley's 

Telegraph Works Co., supply and laying cable, £2.881. Os. 3d. : 

1913 SrECIFICATIONS. 


SoUTHAMPTON.—The Guardians have received the! following 2 Laxe. Submarine sienalline apparatus. 
i he ric Hghti lions at | infirmarv : 1 ROwN. Electrical testing apparatus. 
tenders for the electric lighting of the old pavilions at the infirmary : I Bi Bi increase ratus tor telemhonteom thee 7 
H. €. Taplin & Sons (ac- W. H. Beresford & Co. £1,186 12 4.670 Mason. Electric ignition systems for internal-combustion engines. (22/4/12! 
cepled) eese £867 4| E. D. Wishart & Co... | 902 0 | 5,020 COMPAGNIE FRANCAISE POUR L'EXPLOITATION DES PROCEDES THOMSON HOUSTON, 
A. Kingman & €o........... 1.967 10 | W. Dibben & Sons .... 1,763 0 Automatic regulating devices for use in connection with variable spzed dynamos. 
Peu uL E UM KAFI ieu , (26:8/11. Divided Application on 19,537/12. Aur. 26.) 
F. W. Cook aee eed .. 1675 OF W. G: Heath & Co. 1400 0 


Relates to the regulation of variable speed dynamos and systems of distribution 
supplied by the same such as used in electrically lighting motor vehicles and railway 
trains. The variable speed dynamo and the system of distribution supplied theretrora 
are controlled by an automatic regulator comprising a contact breaker in which the 
contacts are mounted on springs or levers in such a way that the inertia of the latter 
is used tc vary the relative duration ot the make and break in accordance with the 
speed of the machine. 

6,673 MENzEL & PoRpgs. Portable electric battery lamps. 


ELLAND.—The Council received 12 tenders for the supply of 20 c.p. 
metal filament] street lighting lanterns, and that of the British 
Thomson-Houston Co. has been accepted. 


SovruwARK.—The Borough Council have accepted the tender of 
the Strand Building Co. (at £1.715. 10s.) for carrying out the exten- 


sion of the electric light station. APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open fo 
public inspection until after acceptance of Complete Specifications. Those marked " * 
open to inspection 12 months after the date attached to the. if they have not been publ! M 
previously in the ordinary course. Names within parentheses are those of communications 
of inventions. W hen complete Specification accompanies application an asterisk is affixed. 


May 27, 1913. 
Magnetic s4parators. 
Telephone receiver or transmitter. 
Magnetic separators. (4/6/12, Sweden.)* "n 
(G.E. Co., U.S.) Manufacture of stable boron nitride. 
May 28, 1913. . holders 
12,404 Day. Securing shades, reflectors, or other attachments to electric lamp-^^** 
and the like. 
12,421 GLApitz. Manufacture of tungsten metal bodies. . zd 
12,423, 12,424, 12,425, 12,426 Western ErEcTRIC Co. (Franklin Tuthill Wo i 
U.S.) Machine telephone switching systems. Divided application on 15,952; 


BURNLEY.—The Tramways Committee have placed an order with 
the United Electric Car Co. for the erection of 14 top covers at £153 
per cover. 


BRADFoRD.—The Council have accepted the tender of Beecroft & 
Wightman (at £972) for a supply of hardwood paving blocks to the 
tramways department. 


For wiring the male imbecile wards the Guardians have accepted 
the tender of Charles Bell, at £42. 10s. 


Lamp Contracts.—The Brimsdown Lamp Works (Ltd.) have 
obtained the annual contracts for the supply of lamps to the Great 
Northern Railway and Bedford Corporation, and they have also re- 
ceived two large orders from the Buenos Ayres & Pacitic Railway 
recently. 


12,311 TuHuoMPsoN & DAVIES. 
12,335 Ryan & Brown. 
12,368 NATHORST. 
12,377 B.T.-H. Co, 


8/7.) 
12,428 VANGEL. Automatic electric contact apparatus. ‘ 
12,437 Siemens Bros. & Co. & Hiro. Electrically indicating or counting f 
of shafts, axles, and the like.* 'ELEC 
12.444 COMPAGNIE POUR LE TRAITEMENT DES METAUX ET DES MINERAIS PAR L 
TRICITE. Electric furnaces. (10/1/13, France.)* 
12.461 BnRACKENSIECK. Electric radiator. : 
12.463 REGNART. Reflectors for electric lamps. 
12,471 Conran. Vapour electric devices. (21/6/12, U.S.)* 


May 29, 1913. t 1l. 

12,499 Taytor. Changing the frequency of alternating currents. (Addition to s 
12,527 RaAwxiN & EvectricaL Power SroRAGE Co. Indicating or recording WI% 

storage battery has been charged or discharged to a desired limit. 
12.544 CognNsv. Shade or globe for electric light bulbs. ircuits 
12,565 Siemens & Hacske AxT.-Ogs. Inductance coils for telephone or other eirs 

(29/5/12, Germany.)* it arrange 
12,566 SIEMENS Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Circuit ar 

ments for telephone systems.” 
12,575 Sıemens Bros. DvNAMO Works. 


evolutions 


PETERSBURG (SOUTH AUSTRALIA).—The Town Council have ac- 
cepted the following tenders :— 

Australian Metal Co., two Robson gas engines (with producers and 
sundries), £2,031. 10s., switchboard, £218. Os., and lightning arresters, 
insulators and brackets, £78. 3s. 4d. : Australian General Electric Co., 
wo 40 kw. d.c. generators, motor-driven booster, &c., £582. 18s. Gd. ; 
Edison & Swan United Electric Light Co.. 350 ampere Hart battery, 
£834. 15s. 2d. and testing instruments, £30. 7s. 6d.; W. 'T. Henley’s 
Telegraph Works Co., house-service fuses and links, £17. 5s. 3d. ; ‘Todd 
& Samuel, aluminium cables, £318. 8s. 4d. ; Turner, Robertson & Co., 


(Siemens-Schuckertwerke G.M. B. H., Germany.) 
other electric equipment, £397. 3s. 6d. 


Arc lamps.* . tems:* 
12,578 Jackson. (U.S. Light & Heating Co., U.S.) Electrical regulating 575 ee 
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PARLIAMENTARY INTELLIGENCE. 


(Continued from page 582.) 
IMPERIAL WIRELESS TELEGRAPH SERVICE. 


In the House of Commons on Wednesday, the Postmaster-General 
(Mr. H. SAMUEL) stated, in reply to Mr. F. Hall, that he received a letter 
on Monday last from the British representatives of the Goldsehmidi 
system conveying the information which had appeared in the news- 
papers, and inquiring respecting the contract for the Imperial wireless 
He at once asked them to arrange for represeniatives of the 
Post Office and Admiralty to attend a demonstration of the working of 


chain. 
the system. and he hoped that such a demonstration could be arranged 
for on @ very carly date. 


reply from the company. 
[n reply to Mr. G. l'ERRELL, who asked whether he had formed anv 


estimate of the maximum annual royalty which might become payable 


to the Marconi Company under the terms of the new agreement wiih 
that company, Mr. H. Bax EL said the amount of rovalty which would 


be payable to the Marconi Company would depend upon the rates fixed 


for the transmission of telegrams and upon the amount of tratte obtained. 
Any estimate would be speculative, and it would not be advisable to 


—— 


quote a figure. 


COLONIAL WIRELESS TELEGRAPH STATIONS. 


In the House of Commons on Wednesday Mr. L. Harcotrr stated, 


in reply to questions, that a low-power 5 kw. station was being erected 
in the Bahamas, and contracts were being entered into for the erection 
of similar stations at Barbados, Mombasa, Singapore, Penang and Hong 
He thought the French system, and not the Marconi system, 


Kong. 
was being adopted, as it was for short distances, 


RHONDDA TRAMWAYS (RAIL-LESS TRACTION) BILL. 
On Tuesday a Select. Committee of the House of Lords. passed. the 
pream ble of this Bill. 
Mr. J. E. WALLER, consulting engineer, said it would be quite impes- 


sible to promote, finance and work the scheme excepi as a feeder for the 
Rhondda tramways. ‘The scheme could not stand more than $d. per 


ear-mile contribution. 
Mr. Wm. B. Cownte, director of the Rhondda Tramway Co., said that 


if conditions were put upon the company which would prevent them 
getting a clear 5 per cent. on their capital expenditure they could not go 
on with the undertaking. 

The opposition of Llantrisant Urban Council was heard, and Mr. 
GOMER MORGAN, surveyor to the Council, deseribed the road over which 
it was proposed to run the trolley omnibuses. If they were added to the 
present traffic it would be absolutely necessary that the dangerous turn- 
ings should be improved, He estimated that their running would add 
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MUNICIPAL ACGOUNTS. 


Burnley.—The gross capital expended on the electricity depart- 
ment at March 31 was £132,962 (increase £6.066) and the amount 
still owing is £79.918. 

Revenue was £29,751, gross profit £15,998 (compared with £14.036 in 
previous vear), and net profit £7.926 (£6,781). There sre 1.443 (1.304) 
consumers, and the total connections are equal to 104,556 (93,491) 
32-watt lamps. Maximum load on feeders was 2,159 kw. (2.088 Kw.). 
and load factor 23:97 (21-86). Units sold were 4,534,939 (3.999, 734). 
Units sold for power, heating and domestic purposes were 590,150 (an 
increase of 65-15 per cent.). Works costs were 0-508d. (0-570d.) per unit 
sold, total costs 0-728d. (0:774d.) and gross costs l1-d55d. (1:210d.). 
Motors connected are 1,304 H.P. (1,045 H.r.). 

Burton-upon-Trent.—For the year ended March 31 the total 
income of the electricity department was £14,712 (compared with 
£14.186 in 1911-12), works expenditure £8,201 (£6,347), and gross 


profit £6,511 (£7,838). | 

After meeting loan charges and other items (including £255 for meters 
and motors), the surplus was £1,189, of which £1,000 is to be devoted to 
relief of rates, and £189 placed to renewals fund. The drop in the surplus 
(£1,530) is due to increased price of coal. Units sold were 2,127,332 
(compared with 2,009,500). "The total horse- power of motors and heating 
apparatus connected is 1,611 H.P. (increase 315 H.P.). Fuel cost 0-418d. 
(0-263d.) per unit, works costs were 0-755d. (0-615d.), total costs 0:921d. 
(0-757d.) or 1:51d. (1:336d.) including 0*589d. (0-579d.) capital charges. 

Eccles.—The accounts of the electricity department for the year 
ended March 31 show capital expenditure £60,111 (increase £4.773). 
loans have been repaid to tbe amount of £15,783 and £2,200 has been 
provided for capital oxpenditure out of revenue. 

The year’s revenue was £11,215, working and general expenses were 
£7,039 and gross profit was £4,175, to which was added bank interest 
£18. Capital charg»s and income tax required £3,813, leaving £381 to 


transfer to reserve. Units sold were 1,405,465. 
In submitting the accounts at the Council mecting last week, Ald. 


He had as vet however. received no definite 


legislation restricting shop hours. 


connected. 
stock, and the engineer (Mr. W. T. Kerr) sees no reason for a further deficit 
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The cost of the necessary 


47-6 per cent. to the existing traffic. 
and the Council would 


widening, &c., of :the road would be £8,095, 
be prepared to be put under an obligation to«do the necessary work. 
As the Bill stood, the promoters would be only required to contribute 


£1.333. 
The Committee decided that the Bill might proceed. and. refused. to 


grant the Llantrisant Council powers to purchase, 


METROPOLITAN RAILWAY BILL. 

A Seleet Committee of the House of Commons has had under con- 
sideration the proposal of the Metropolitan Railway Company to acquire 
the Great Northern and City tube railway. The Bill has already passed 
the House of Lords, and. the only opponent before the present Uom- 
mittee was Mr. €, G. P. Pownall, a stockholder in the Metropolitan 
Railwav Company, who opposed on the ground that the purehase was not 
a desirable one in the interests of the Metropolitan shareholders, 

Mr. R. H. NELBIE, general manager of the Metropolitan Railway Co., 
stated that the construction of the Great Northern and City line cost 
£2,400,000. and the cash value of ihestoeks which were being issued by tho 
Metropolitan Company in exchange for the stocks of the Great Northern 
and City Co. was (at last Saturday's prices) £1,025,000..— An important 
feature of the scheme was the carrving out of the extension of the Tube 
railyay from Moorgate-street to Lothbury, which was sanctioned in 
1902. An agreement had. been entered into with the Creat Northern 
Railway Co., who were opponents of the Bill in the House of Lords, 
for the promotion of a Bill next vear to authorize the making of a junction 
at Finsbury Park, so as to provide through running facilities between the 
system of the Creat Northem railway and the Ciiv. [t was also 
proposed to ask Parliament next year £o sanction the construction (at a 
cost of £300,000) of à junction between the Tube railway and the Metro- 
politan Inner Circle in the neighbourhood of Liverpool-street, and. the 
extension of the Tube railway from Lothbury to the Bank, so as to effect 
a junction with the Waterloo and City Railway. 

Lord ABERCONWAY, chairman of the Metropolitan Railway Company, 


also gave evidence, 
On Wednesday the Committee found the preamble of the bill proved. 


Royal Assent. —On July 4 the Royal Assent was read to the following 


new Acts of Parliament :—- 
Crowborough Distriet Gas and Electricity Act, Cleveland & Durham 


County Electric Power Act, Colne Corporation Act, Northern Counties 
Electricity Supply Co, (Ltd.) Act, Herne Bay Gas and Electricity Act, 
Dundee Corporation (Improvements and Tramways) Act, 

City & South London Railway Bill.-——On Wednesday a Select Com- 
mittee of the House of Commons passed this bill. which confers powers 
to widen the tunnels to enable through running with the London Electrie 


JT 


Railways, £e. 


ITCH 


MATTERS. 


UU TTT 


Pearson said the coal bill showed an increase of £532, and the new price 
for current had caused a reduction of £239 in the amount received for 
tramways power supply. 

Hereford.—-The accounts of the electricity department for the year 
ended March 25 show capital expenditure £54,317 (increase £1,941), 
of which £18.684 has been repaid. 

Revenue was £6.361 (compared with £5,835 in previous vear), working 
expenses were £3,276 (£2,947), gross profit was £3,085 (£2,888), interest 
required £1,190 (£1,232), sinking fund £2,347 (£2,175), leaving a deficit of 
£453 (£519). Average price obtained was 2-49d, (2-35d.) per unit sold, 
fuel eost 0-457d. (O-464d.), tota] costs, exclusive of capital charges, were 
]:285d. (1-260d.), and including capital charges 2-673d. (2-71 7d.). Units 
generated were 844,507 (709,291) and sold 611,632 (561,238). There are 
730 (664) consumers, and total connections are equal to 51,589 (48.939) 
The maximum load was 464 kw. (418 kw.) and the load 
The fittings account shows a loss of £52 -compared 

Lighting units decreased 37,500 (= £590), due to 
There are 118 motors (= 750 H.P.) 
The net deficit of £453 represents depreciation in stores and 


30-watt lamps. 
factor 15-04 (15:32. 
with a profit of £17). 


in the future. 


Hull.—At the end of the year ended March 31 the capital expendi. 


ture on the electricity undertaking was £472,202 (increase £35,766). 
Debt extinguished is £29,195, and sinking funds available amount to 


£120,661. 

The annual income was £75.288 (compared with £67,773), gross profit 
was £34,833. and, after mecting capital charges and income tax, the 
balance carried to reserve was £7,756. 


Fuel cost 0:38d. per unit (com- 
pared with 0-33d. in previous year), works costs were 0-75d.. (0-77d.), 


total working costs 0-92d. (0-96d.), and total costs, including interest and 
sinking fund, 1:52d. (1-t644d.). 


Units generated were 15,354,770. (com- 


pared with 12,924,677), and sold 10,466,407 (8,871,183). There are 
Maximum supply demanded was 6,622 kw. 


4,035 (3,735) consumers. : 
The average prices obtained were from private lighting 


(5,970 kw.). 
3,488d., motors 1-065d., public lamps 2-064d. ; average for all purposes 


1-631d. 
The city electrical engineer (Mr. jH; Bell) statos:that the motor hiring 
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scheme initiated in 1905 shows a steady increase, motors on hire bring 
203 (1.170 H.P.). More than three-fourths of the increase of over £7 500 
in receipts is accounted?for by power units; Considerable additions to 
"plant and mains have been made during the vear, 

The tramway. accounts. show gross. capital expenditure £5 42.371 
(increase £28,564). Debt extinguished is £1LOLL and sinking funds 
amount to £130,447. Income was CISS AH, total working ex penses were 
£112,057. gross profit was £45,483, of which interest. required £16,730, 
loan redemption £12,201, income tax £1.500. and apuual contribution to 
district fund in respect of street widening EBLIS. leaving a balance of 
£13.435. of which £12,000 is to be devoted to relief of rates, the remainder 
being transferred. to reserve fand. Passengers carried were 42.997, 226 
(compared: with 41,277,202 in previous vear), ear-miles run 4,040,739, 
and units used 5,301,664. Traffic revenue per. car-mile was 8733. 
(-671.), working expenses, including power, were 6-63d., total expenses, 
including capital charges 8:23d. (8-O2d.). and units used 1:31. 

Islington (London).—-The accounts of the electricity department 
for the year ended March 31 show capital expenditure £582.365 
(increase £18,903. of which £6.322 was taken from reserve). and 
£104,095 has been repaid. 

The past vear's revenue was £64,448 (com pared with €58.830 in 1911-12) 
gross profit was £30,154. (£28,886), interest on loans required £14,254 
(£14.040), and insialments of loans £11,303 (£10,721). leaving net profit 
£4.527 (£3,900). The average price received was 217d. per unit. for 
private supply, and 149d. for street lighting, works costs were 72d. 
(0-60d.). total running costs E024, (099d.), and total costs, including 
capital charges, P88d. (El). Et is caleulaied that the profits. are 
equal to a dividend of 3:53 (3-51 per eent.. before payment of instal 
ments of loans, There are 2.900 (2.566. consumers, and the total con- 
nections are equal to 305,991 (273,030) 80-watt lamps. The load factor 
was 16:82 (17:32). Units venerated were 8.846.400 (7,507,030 , aud sold 
7.202.523 (6,416,953). Coa] cost 2.300 more, and. distribution 1.53890 
more than in previous year, this increase being made up of amounts spent 
on repair of meters, mains and transformers, "he power supply. at or 
under Id. per unit, produced £11,153 (against £0,423). 

Lancaster.—On the clectricity department at. March 31 the total 
capital expenditure was £63.252. and £12.947 has been transferred 
from sinking fund for repayment of debt. 

Hevenue was £0,076, gross profit was E3554, and, after providing 
for interest, instalments for debt redemption, &c., there was a balance 
of £339, which has been carried to reserve, Average revenue was 2:53d. 
per unit sold (compared with 261d. in previous vear), and total cost was 
I:38d. (E-270.).. Units sold were SNOJ,28D (808.927). Total connections 
are equal to 72,60] (60,936) 8 e.p. lamps. 
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COMPANIES’ MEETINGS AND REPORTS. 


— M 

CHILI TELEPHONE CO. (LTD.)—'l' he secrevace number ofe ubieribers 
at all centres at March 31 was 12,651, compared with PLO in 19012, ora 
gain of 1,004 for the vear. ‘Phe gross revenue in Chili from all sources 
Was $2,836,520. avainst S2307.8STS, an increase of S528,732;. The ex- 
penditure in Chili was 81,376,415. against SI,136,070, an increase of 
S230.445. The net income in Chili from all sources was 81,460,124. 
asainst $1,170,847, an increase of SPS 287. The average rate of ex- 
chanve for the vear was 10: H3d.; compared with 149d. Converted into 
sterling at these rates the net income in Chili in. 1012.13 was £61,623, 
against £51,210, an increase of £10,413. Phe balance to credit of 
revenue account, including £3.382 brought forward, is £61,771. of which 
£17,505 has been expended in Chili on replacements, &c., of plant and 
£13.904 carried. to reserve. An interim dividend of 3s. per share (tax 
free) was paid on Jan, 15 last. and the directors now recommend a tinal 
dividend of 5s. per share (tax free), leaving £3,901 to be carricd forward, 

ELECTRIC CONSTRUCTION CO. (LTD.) -The net profit for the vear 
ended May 31 (after payment of £6,903. 83, for debenture interest, and 
crediting £5,000 as formerly to depreciation account) is £27,500. 13s. Lid. 
With sum. brought forward (£5,693. 15s. 6d.) the amount available for 
distribution is £33,194. 9s. 5d. The director recommend payment of the 
dividend of 7 per cent. per annum on the preference shares (whereof a 
moiety was paid on Jan. 31) and a dividend of 5 per cent. per annum on 
the ordinary shares, to transfer to general reserve fund (£10,690. 14s. 6d.), 
leaving £6,899, 28. lld. to be carried forward, The company’s works 
have been fully employed. during the past financial vear, and better 
prices having prevailed a further improvement in profits is shows. The 
orders on hand are very satisfactory. The directors report with regret 
the death of Sir Irving Courtenay, Kt.. who had held a seat on the board 
since the incorporation of the company, and who had been appointed 
chairman only a few months before his death. Mr. Philip Edward 
Beacheroft has been appointed chairman, and Mr. William Bulloch, who 
has been manager of the company’s works for 11 vears, has been cleeted 
to fill the vacancy on the board. Representations have been made to the 
board that the fully-paid preference and ordinary shares of £2 cach should 
be divided into two fullv-paid shares of £1 cach, and at an extraordinary 
meeting (to be held at the close of the general meeting) the necessary 
resolution will be considered. It has been decided to close the financial 
year on March 31 in future, and the next accounts will, therefore, embrace 
w period of 10 months only. 


PAIGNTON ELECTRIC LIGHT CO. (LTD.)—At the annual meeting on 
Monday the directors reported that there was a trading profit of £786, 
from which £427 was taken for depreciation and £27. lUs. towards 


reduction of debenture suspense account, leaving a net profit of £331, 


The sale of electricity for the past vear had increased from £1,667 to 
£2 004, 


The chairman (Mr. W. J. Ham) explained that they were doing 
much better than they expected iv five years, but they had been, unfor- 
tunately, obliged to spend more in capital than was raised by shares, 
The coal strike cost them £800. 

PERTH ELESTRIC. TRAMWAYS (LTD.)— At an extraordinary meeting 
on Friday it was resolved to wind up the company voluntarily, owing to 
the sale of the tramwavs to the West Australian Government. The 
chairman (Mr. Oliver Wethered) said that the shareholders were to be 
congratulated on the arrangements which had been made for the sale 
of the property. As soon as the resolution had been confirmed there 
would be a distribution of probably £1 per share, and the distribution of 
the balance of the assets would be made as soon as the necessary details 
of the liquidation were carried out. 


NEW COMPANIES, MORTGAGES AND 
CHARGES. 


SLE 


ELECTRICAL APPARATUS CO. (1913) (LTD. ){(129.845.)—Reg. June 30, 
capital £90,000 in. £1 shares (50,000 7 per cent, cumulative participating 
preference), to take over the business of electrical engineers carried on 
bv the Electrical Apparatus Co. (Ltd.). The subscribers are: EF. 
Schattner, B. A. Godson, R. Amberton, G. R. Moore, H. Taylor. H. R.C. 
Partridge and R. H. Barbour, Minimum cashisubscription £15,000. First 
directos are E. Sehattuer (chairman), R. Amberton, G. R. Moore, 
H. R. C. Partridge and R. H. Barbour. H. Tavlor and E. A. Godson 
are “extraordinary directors," and require no qualification, 

LESTER B. BETTS & CO. (LTD.) (129.952)—Reg. July 4. capital 
£1.500 in £1 shares, to carry on the business of electrical, mechanical 
constructional and consulting engineers, founders, electroplaters, &c., 
and to adopt an agreement with Lester B. Betts. Private company. 
First directors are A. E. Robinson and Lester B. Betts. 


MORTGAGES AND CHARGES. 


LEA, SON & CO. (LTD.) Particulars of £2.000 debentures, created June 
I8. 1913, have been filed, whole amount being now issued. Property 
Charged: Company's undertaking and. property, present and future, in- 
Cluding uncalled capital. No trustees, A memorandum of satisfaction 
in. full on June 27 L918. of debentures dated Oct. 26, 1912, securing £500, 
has also been notified. 


‘CITY NOTES. 


ep 


MEMORANDA (July 10).—Bank rate 43 per cent. (since April 14, 1913). 
Price of silver, 26 d. peroz. Consols 72 4 —72 fy formoney; 724—134 
for aecount. Consols Pav Day, Aug l; Stock and Shares Con- 
tinuation Days, July 28 and Aug. 12. ‘Ticket Days, July 29 and Aug. 13. 
Pay Days, July 11 and 30 and Aug. 14; Mining Shares Carry Over Day, 
July S. 

ANGLO-AMERICAN TELEGRAPH CO. (LTD.). -The directors. have de- 
Clared an interim dividend for the quarter ended June 30 of 15s. per cent. 
on the ordinary stock and £1. 005. per cent. on the preferred stock (less 
tax). pavable on Aug. |. 

DIRECT UNITED STATES CABLE CO. (LTD.)—The board have re- 
solved to pay an interim dividend of 2s. per share (less tax). being at rate 
of 4 per cent; per annum, for quarter ended June 30, 1913, such dividend 
io be pavable on asd afier the 31st inst, 

DUBLIN UNITED TRAMWAYS CO. (LTD.)—The directors have de- 
clared interim dividends for the half-vear ended June 30 at the rate of 6 


per cent. per annum (less tax) on the preference and on the ordinary 
shares, 


EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The interest on the 4 per cent. mortgage debenture stock for the half- 
year ending July 31 will be paid by warrant on the Ist prox. The atock 
register will be closed from the 28th to the 31st inst. inclusive. 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD,)—The trans- 
fer books of this company are closed from tthe 7th to 17th inst, inclusive. 


preparatory to payment of ad interim dividend of 5 per cent, per share to 
all holders on the revister on the 7th inst. 


METAL PRICES.—Messrs. J. B. Garnham & Sons, 132, Upper Thames- 


street, London, E.C., quote under date July 9 the following as the 
present basis prices of R 


New METALS. per lb. rton: 
Solid Drawn Brass Tubes...  8!d.| Spelter .......eeee £20 7 © 
Solid Drawn Copper Tubes 103d. Antimony EEE = O 0 
Brazed Copper Tubes ... 10jd. | 
Brazed Brase Tubes ...... 9d. 
Brass Wire sesso. Tid. Or» METALS. per ton. 
Rolled Brass ............. 72d. | Clean Serap Copper... £57 0 0 
Brass Shects..................  8id. Braziery Copper Bcrap £53 o 0 
Copper Wire...................— 94d. | Old Brass, clean ......£36 10 0 

per ton. | Old Lead, less 4lbe. 


Copper Sheets............£80 0 0 


ewb. ccccecseersoreereeee S17 10 6 
English Lead............£19 15 0 


Old Zine ..............217 0 0 
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RECEIPTS, ELECTRICAL COMPANIES’ SHARE LIST. 


=, ————— 
— + ! E I ELA CLE Er OETTEEE 
| Last Price * RATE BusiNEss 
oe Week 3 Inc. or Dec. AGGREGATE. d £ DIVIDEND 
talt ri LINE. ended. £ | (a) . |No.of,| .. |Inc.or Dec || à ED siete JUN 9 VLA. | Due. iret 
em {| ye" & weeks. | Amount. | (a) on > SS ee en m 
e werde £ £ £ Mic s High-| Low 
TM. Aberdeen Corporation ..... July 2 1,711} + 120 | t5 7,616 se 
b “y na TE T June 27 400 | + 7| 26 8,471 i At Electricity Supply. T est. | est. 
Br" Anglo-Argentine «......... July 1 | 53,652 | + 6,633| 26 | 1,451,781 |+ 120,639 10| 7/0 | Bournemouth & Poole Elec. Sup. Ord....| 953—106 | 514 0| Mar, Sep 7i 
Ashton-under-Lyne..... e| 00 9 463 | — 2 15 6,814 |+ 461 10| 4/6 | Do. 44 per Cent. Cum. Pref.......... 81—9) |412 O| Feb. Au ee 
Ayr Corporation ........ os] oo 9 463 | + 53 7 660 |+ 167 10| 6/0 | Do. 6perCent. Cum. Second Pref ....| 10à$—10$ | 512 0] Feb. Aot è 
It" "etg *Bamsley .....eeeeeeeeess June 27 340| + 18| 26 6,418 |+ 2,156 || St. 4195 | fDo. 4% per Cent. Deb. Stock (red.) ....| 94 —96 |413 9| Jan, July T ee 
nl. ces BatrÓW toss sos owes Bi XA » af 469 | + 43 | 26 9,692 |+ 638 5| 5/6 | Brompton & Kensington Elec. Sup. Ord..| 8%—9 | 510 O0 arch .... 
cing! Bath Electric Trams, Ltd...| July 2 1,236 | + 235 23,408 i+ 575 8i 35 | Do. 7ZperCent. Preficsscsccexawsrass 8t—8t |319 O| Mar, Sept 
xa] Birkenhead ........... o ^w &] LU56|4e 02] H4 17,507 |+ 1,713 || St. | 4% | Centrai ese pA Guar. Deb. Stck.| 94 —97 | 4 2 6| June, Dec | - 
Tib Birmingham Corporation .. ox xi à t^ 4 5| 2/6 | Charing Cross (W.End & City) El.Sup.Co. 4—4 |5 5 0 eb, Aug zm 
ead Birmingham D. P.T. Co. ...| June 27 984 | + 9| 26 26013 |+ 1,313 5829/3 | Do. . 44 per Cont: Pref. 52er 4i—44 |t O O|Feb. Aug | = 
D woe Blackburn Corporation .... à Pa 4 M s js St.| 4% | Do. 4perCent. Deb. Stock (red.) ....| 90 —92 |4 7 O| Jan, July | = 
T mal n Bolton Corporation........ July 6| 2,66 | + 71 | 14 37,717 |+ 1,420 || St.| 449%) Do. 4} per Cent. Deb. Stock (red.)....| 100 —102 |4 8 0 i 
stre: REA aurrari tune 6| 3,413; + 445| 23 | 71918 |+ 3,200 5| 2/3 | Do. City Undertaking 44% Cum. Pref.| 31—4 4512 3| Jan, July ML 
si Bournemouth Corpéfation..| July 2 2,110 | + 297 | 413 26,526 |+ 2,228 5| 3/0 | Chelsea Electric Supply Ord........... 48—5i |4 17 6 | March .... 4i 
dki Bradford Corporation ..... » 9| 6,282) + 705| 14 | 82876 |+ 3,889 | St.| 4495! tDo. 44 per Cent. Deb. Stock (red.)....| 94 —97 |413 O| June, Dec | ** 
Brighton Corporation ..... e 6 1,139 | + 2 14 14,278 |— 23 [| St. | 449%, tChiswick Elec. Supp. Corp. Ist Mort. Db... 87 —90 | 5 0 0 Hs T ^ 
Bristol Trams & Carriage .. is 4 | 13,260 | + 5,572 | ||26 193,553 n 21,580 10! 12 City of London Electric Lighting Ord...| 15 —16} | 4 17 0 | Feb, Aug 15H 183 
Burnley Corporation....... » 5 1,659; + 1 45 72,666 |+ 5,007 10| 6/0 Do.. 6 per Cent. Gum. Frel 4... esu. 12 —13 | 412 3| Jan, July T , 
Burton Corporation ...... a 7B 288 | — 3| 14 3,952 |+ 1 St.| 5% | *Do. 5 per Cent. Deb. Stock (red.)....| 1134—1174' 4 5 O | June, Dec 
AND Bury Corporation ......... i 5 1,423 | + 3| 15 19,020 |+ 253 || St.| 4195| tDo. 44 per Cent. 2nd Deb. Stock (red.)) 98 —100 | 4 10 O a July | =: 
Calcutta Tramways Co. ....| ,, 5 |Rr65,410 | +R6,006 $a 10| 8/0 | County of London Elec. Supply Ord.....| 104—11 | 510 O | Feb, Aug | !CI 
Camborne-Redruth ....... w S 171 | — 4| 27 3,709 |+ 252] 10] 6/0 | Do. 6 per Cent. Cum. Fref........... lli—-12|5 2 6|Mar, Sept, | -- 
Cardiff Corporation. ....... dà T TS ir. T St.| 449,| tDo. 44 per Cent. Deb. Stock (red.)....| 102 —104 | 4 6 6 Jan, July t 
Central London Railway ...|  ,, 9| 4777|-F 337| 27 138,020 |+ 12,768 || St.| 449%| Do. Second Deb. Stock............ 98 —101|4 9 0 ay, Nov | 100 | 938} 
City & South London Rly. .| »„ 5| 2,959} — 69 | 27 76,933 — 7,721 5| .. | Edmundson's Elec. Corp. Ord........... i—t rs June, July eej 
Pez tyt Cork Electric Trams Co. ..| „ 3 613 | + 26 12,600 |— 130 5| 6% | Do. 6 per Cent. Cum. Pref........... RA 613 3| May, Nov | :- 
udis Croydon ...... ovi de June 27 1,742; — M 12 21,119 |— 3,268 || St.| .. Do. 6per Cent. Non-Cum. Pref. .... 11—2 pd p I 1 
partie ae DAO. seviscssieasenses July 5| 1010| + 93| ¢14 13,629 |+ 1,864 5| 44%) Do. 4h per Cent. Ist Mort. Deb. (red.).| 83 —86 | 5 5 6| July...... 83 
er came " Devonport & Dist. Trams..| jun» 27 582 | + 4) 26 13,486 |— 138 5 on Folkestone Electricity Supply Co. Ord... 44—5 6 0 O| April, Oct | s 
es eet  — DoverCorporation ........| y 28]; 249/— 4] 13 2,973 |- 103 ||| 5|2/6 | Do. 5 per Cent. Cum. Pref........... 44-5 | 5 0 0| Mar, Sept| -- 
ware’ Dublin & Lucan Railway ..| July 4 76 | — 18 1 76 |— 18 ij St. t% Do. 4j Ist Deb. Stock (red.) ........ —92 |418 O| Feb, Aug | -* 
vio ALR Dublin United ....... e|.» 4] 770)0| + 1048| 27 | 155852 |+ 3,077 5| 5/0 | Hove Electric Lighting Ord........... 71—71 | 516 O| April, Oct | œ. 
ou, F Dudley-Stourbridge ...... June 27 1,021 | + 119} 26 23,417 (+ 2,047 | St. | 44%) Isle of Wight E. L. & P. Co. Deb. Stock.. —91 15 00 ae 89 
"I Dundee Corporation ...... Juy 2| 1369|--F 5] 7 9,263 |+ 785 5| 5/0 | Kensington & Knightsbridge Ord....... d t 516 O|Feb, Aug| - 
deut East Ham Council ........ » 9| 1020|— 28) t14 14,768 |+ 137 5| 6% | Do. 6 per Cent. Ist Pref..........0.. 4t—St | 514 0 | Jan, July | > 
E. A ios APERTE asda edna ee ar T 5 313 | + 73 | 114 3,953 i+ 759 || St. | 4% Do. 4 per Cent. Deb. Stock (red.).... —93 |4 6 0 v . 
1 Exeter Corporation ....... "5 4 407 | + 63 | 14 4,641 (+ 54 jf} St. | 4% | Kensington & Kngtbg.Co.& Notting Hill 
| *Gateshead & Dist. Trams ..| June 27 1,6682 | + 377| 26 30, + 4,284 Co. (Joint Station) 4% Deb. Stock (red.)} 89 —92 | 4 7 O | April, Oct | «= 
ly 4, om Glasgow Corporation ..... July 5] 20,845 | + 1,693 5 104.747 | 8,139 tie Kent Elec. Power Co. Irred. Deb. Stock..| 76 —80 |512 6 | Jan, July t e 
|, mecs Glossop Trams ........... t 5 133 | + 21 M 3,27 |+ 470 1/6 | London Elec. Supply Ord............. 1ł}—1} | 4 7 0| Mar, pt | -*- L 
MPa Gloucester Corpn. ......... ji 2 348 | + 39 ! aS 3/0 | Do. OperCent. Pref......cscseseceee 4t—St | 5 14 O0 | Mar, Sept S| 4H 
pta. Gravesend-Northfleet ..... Juns 27 245 | + 48 | 26 | 5692 |t 523 4% | Do. 4 per Cent. Ist Mort. Deb....... 68 —91 |4 8 O| Jan, July | * sis 
ale omi Great Northern & City Rly.. i ox : "eh 2/3 | Metropolitan Electric Supply Ord....... 3k~3% | 516 6 | April, Oct 3l 
Greenock & Port Glasgow .| ,, 27 1,028 + 116! 26 21.020 |+ 1,187 2/3 | TDO: d per Cent. Cum. Pref........... 4bL-4&$ |4 17 3| Jan, July =i 
Halifax Corporation ....... July 1 2,320 | + 251] 13 28,082 |— 212 44?5| Do. 4} per Cent. Deb. Stock Ist Mort..| 96 —99 | 4 11 0] June, Dec . 
Hastings Ele. Trams Cos w 3{ 41,177: + 122| 27 23,885 |+ 1,272 34%| fDo. 3} per Cent. Mort. Deb. Stock(red.)/ 78-814 | 4 6 O | Jan, July | * 
Hong Kong 1o ossusessxses M 5 | $11,947 | + $85 | $27. | $252,311 |— $43,309 4195 tNewcastle & District E. L. 44 Mt. Db. Sr. —84 S 7 5 A 
"b Huddersfield Corpn. ....... "a. | 219915 3206] 14 29,712 |+ 1,809 6% | Do. 2nd Mort. Deb. .. ..-.. eee 93 —96 |6 5 0 .- " 
ape Hull Corporation.......... » 9| 3087|-F 133| 14 42,380 |t 2,442 44% TNewcastle Elec. Sup. 44° Ist Mt. Db...| 934-95) |414 3 | Jan, July | => 
d. Pr Ilford District Council ..... » 5 492 | — 61 14 6,413 |— 1,081 y | North Metro. Elec. Power Sup. 5 Morts..| 92 —101 | 4 I9 0 os ee 
"ERE Ilkeston District Council...) ,, 2 137 | — 2| 14 1,7603 I+ 435 6/0 |tNotting Hill E. L. Co. 6% Non.Com.Pref.| 94-10} | 2 17 0 T ° 
mu pswich Corporation ...... e 5 517 | + 2 14 6,485 |t 33 4/0 | Oxford Electric Ord... i.e eoo e rr Si—6i_ | 5 14 O | March .... . t 
dana Isle of Thanet Co. ........ ‘i 5 14129 | + 111 | 41 17,338 |+ 45] 2/6 | Do. 5 perCent. Cum. Pref. .......... 9 —5 411 0] Mar. Sept | =: 
seii ND cas cceshncess sassi Juns 27| '226|/+ 16| 26 | 3592 |t 178 4% | Do. 4% Deb. Stock... eene a ae ae cs 
dderminster & District .. s 27 141 | + 31 26 2,805 |t 53 5/0 | St. James' & Pall Mall Elec. Ord........ j ae 511 0 | Feb, Aug 
Kilmarnock Corporation ...| July 5 175 | t FAR ri 1319 |t 88 3/6 | Do. 7perCent. Pref........... ees 661—741 |418 O|Feb, Aug| Ot 
Kirkcaldy Corporation .... € E^ cH X oa Hn ; 34%| tDo. 3p per Cent. Deb. Stock (red.)....| 821—851 | 4 2 0 | Jan, July 
Lanarkshire Trams Co. ....|  ,, 3 1,844 | + 177 | 26 4328) |t 5,986 4/4* | South London Electric Supply Ord..... 2i —3 6 9 10 | April..;. ‘ 
Lancashire United ........ » 2| 16801] 4^ 198) 26 38,2289 |+ 3,819 5% | tDo. 5% Ist Mort. Stock (red.)........ i § 10 d 
S Corporation......... sí 5| 8783 | + 7 14 115,614 i+ 8,053 .. | South Metro. Elec. Lt. & Power Co. Ord. — T Feb, Aug 
Leicester Corporation ..... » 5| 2942!4- 181| 27 | 74,151 |t 7,957 0/8:| Do. 7 per Cent. Ist Pref ........ ss lis—l%& |518 0] Feb, Aug 
Leith Corporation ........ i 5 819 | + 50| 47 5500 |t 350 44%| Do. 44 Ist Deb. Stock (red.)........ —99 | 41011 | April, Oct | «> 
pril Iku Lincoln Corporation ....... i» 8 133 | — BE 1,925 |- 97 l Urban Electric Supply Ord............. Em ia April, Oct . 
| Liverpool Corporation ..... June 28 | 13,172 | + 857 | §26 | 319,053 |+ 18.668 5% | Do. SperCent.Cum.Prefex3/inCert 23—2i | 5 4 O | April, Oct 
Ur Liverpool Overhead Rly. Juy 6] 1858| + 171] 27 38,485 |+ 2,840 44°%| Do. 4 per Cent. Ist Mort. Deb...... 85 5 2 O0 | April, Oct 
Sha Llandudno&Colwyn Bay Ry |, 4 500; + fij 3l 7,301 [+ — 737 o^ | Uxbridge & District E.S. Co. 5% Db. St.| 994—1014| 4 18 6 - 
gni Ais London County Council Juns 25| 42,97 | —  887| 12 519,792 |— 20,259 1[1/1 | Waste Heat & Gas Elec. Gen. Stations..| lÀ—14& | 6 14 6 | May, Aug. s 
T London Elec. Ry. Co....... July 5| 13685, + 245| 27 382,965 {+ 3,940 5| 5/6 | Westminster Elec. Sup. Ord. ........... 8 84 | 517 6| Mar, Sept 8i n 
London United ........... & 4l Ziel +e 986| 27 | 1602452 = 1313 2/3 | tDo. 44 per Cent. Cum. Pref. ........ 44—54} |4 8 O [| Jan, July i: 4.2 
Lowestoft Corporation e 5 219 | + 9! 39 6,605 I+ 352 
T Maidstone. KD Vd CER AA m. 233 | 4-  24| 14 2,770 |+ X182 
pec erin See T eee ru 
ln rt oc d erick Juns 27 pt Ea Pr 2 $493 |L 632 Electric Railways and Tramway;. 
i etropolítan Dist. Railwa ul 5.) 43: HOS |, -22 356,176 |t 14,034 
Metropolitan Elec. rams., Juris a}: 9 25 | i 147) 2b | 228,716 | P. 176 ,. | Bath Elec. Trams Pref. Ord......... n hà—h * April ..... 4 
"m MAUR EAST d^ d 389; + 2| 26 8,739 + 491 0/6 | Do. 5 per Cent, Cum. Pref... ........ 54—:: |6 8 Of Jan, July 
“ae s Nelson Corporation ....... 4 Ei : e "T 44%) Do. 44 Ist Mort. Deb. Stock (red.)....| 7? —77 | 5 16 10 | April, Oct e 
bee? Newcastle-on-Tyne Corpn. July 5 4616| + 323 15 67,395 |F 5,410 44°%|1B’ham Dist. Power & Trac.4$ IstDeb.Stck| £6 —83 | 5 2 0 | Jan, July T A 
4c Newport (Mon.) .......... » 5| Delt $8] 14 | 10.275 JF 6% 4% | Bristol Tramways & Carriage Ord....... St—of | 610 6] Feb, Aug j 
Northampton Corporation Hh 4 630 | 4- 63 | $14 7,883 + 247 492 tDo. Cum. Pref...... Psi RE SR RA Cees l 7 —H |510 0 a 
ham, Ashton & Hyde Jun» 27 650 | — 3 2b 15,609 i+ 23) 95 | fDo. 4 per Cent. Dehs........... eus. 09 —102 | 3 18 6 | Feb, Aug. T b» 
Hi Oldham Corporation ...... July 6 2234 | + 70 | 15 32,069 |t 1,210 .. | BritishElectricTraction6%Pf.Ord.NonCm| 6 —10 s June, Dec " Et 
dy ne Perth (N.B.) Corporation. . 5 1931 4 8 7 1,2834 |t 46 ..]| Do. Def. Ord. St...........- e eere es 31 —5l R: is ot] .. 
n" „Perth (W.A.) Elec. Trams DN , ae s à 6% | tDo. 6 per Cent. Cum Pref........... —8l1 |7 8 O| Feb, Aug| 8l | 78 
hi Peterborough ............ jun» 27 192| + 25) 26 394 | 773 £3 | 1Do. 7 per Cent. Non Cum. Pref...... ES ere) SO ae " oF | ss 
rtsmouth Corporation July § 2790 | + 217| 14 301280 |— 223 5% Do. 5 per Cent. Perpetual Debs....... 8) —93 5 7 6| April, Oct | 93| 91 
y ot ee eae un: 27} 2,004} + 33| 26 | 53618 I+ 7,205 4}%| Do. "s Cent. 2nd Deb. Stock...... 73-7 3512 0|May Nov | 75.) a 
100 Preston Corporation ...... July 2 ng | as "rr | 12196 |+ 818 394 | Central London Ordinary Stock..... ---| 79 —77 | 318 O| Feb, Aug is 77} 
dr Rotherham Corporation » 2 974 | + 225 | 13 12,776 |+ 3,432 ae Do. Gtd. Assented Ord. Stock ...... 78 —3) zx - 783; 78 
^ Pen BEA oir wats Dara ud Jun: 27 362 | + 67 26 | 4.502 [4 397 4% Do. 4 per Cent. Pref. Stock.......... 80 —82 | 417 6| Feb, Aug bá M 
lford Corporation ...... Juy 7 5350 | — 81| 14 73,304 |t 1,111 4j?,| Do. 4% per Cent. Pref............ ss. 106 —103|4 3 3 2$ à 
MEAT erei dnd sarta »  2|$17800 | + $2016 | 26 | 5423189 + $42,419 .. | Do. Gtd. Assented Pref. Ord. Stock..| 80 —32 is à i 
- T r TOR IE Jun: 27 SB^d- 2] 26 | blot |f... 87 2% | Do. Deferred Stock........... eee. 75 —7 |211 9|Feb ..... ; 
Sheffield Corporation ...... July 6| 7,543! +  676| f15 108,571 |+ 11,465 “, | Do. Gtd. Assented Df. Ord. Stock....| 77 —79 da y ia a 
po Singapore Trams ......... 4005 |+ $32,853 07 Do. 4 per Cent. Debs........... | 99 —101 |3 19 2] Jan, ful PA i» 
So ) »  5|$1,5029. +$1,113 | 27 | $314, $32, A ! July 
, it uth Metropolitan Re June 27 937 | — 12 26 20,751 |— 404 ZA City & South London Rly. Con. Ord..... a's 311 6 eb, Aug Sis T 
a SUE EAA w^ 42 943 = lO | 26 25,600 |+ 2,178 EA Do. SperCent. Pref. (1891)..........| 101 —103 | 4 17 0 | Feb, Aug os 43 
re d its voe DADI | T MU e j4 Do. eae ee AMO Spr, ee 199 Be 4 l8 0 Feb, Aupl 3v] 
rporation Jul 2 1,029 203 | 14 11,261 F 1,071 5° O. "III — eb, Aug s - 
rPI uthport Tramways ...... J uri 27 352 t 22, 26 7,467 |t 40 50^ De. (USO I say teste AMe E xau xa 92 —102 | 4 18 0 | Feb, Aug | 994) .. 
MT yb'dge,Hyde, &c., Jt.Bd T - íj $3 4° Do. 4 per Cent. Perpetual Debs....... 92 —94 | 4 5 0| May, Nov| -. ov 
if Peseta aren Uria higie X4 TH 3 ie x 9/0 eenaa & pue y Fs (Sapa dos T u^ 716 0 b: e c 
rand Corporation....| Jul | ,982 ee t. Northern & City Pref. Ord......... — n b ary ces 
ot Sunderland District ...... "à 2 93 js 109 35 18633 H 3515 ..| Hastings & District Elec. Trams Ord... . 37^ |7 7 6] Mar, Sept | .. à; m 
p Qu o ak as M Jun: 27| 1290|-- 118]! 26 31,160 |+ 3,041 7:d,| Do. 6% Cum. Pref. ..... II 12—:53 | 7 13 O | April, Oct i» 
a windon Corporation ...... July 2 174 | + 7| tid 2,474 |t 188 4% |fImperial Tramways Ord...... enne dem » ar, Sept} ..| .. 
$ T "MO as saved ow seenas Jun: 27 45° |) 31727 1,187 |+ 95 6% | tDo. 6 per Cent. Pref. ....... —n 7 —4 |8 0 0|Mar, Sept do eiie 
ynemouth and District ...| ' ,, 7 580 | + 76 | 26 5,669 |t 439 v4| tDo. 44 per Cent. Dobs......+.+...... (2-8 1812-0] Jan, SU | sx] ces 
yneside Tram. Co. ....... » 30 ats l 215| 27 14,488 |+ 976 2k l.of Thanet E. T. & Lt. 5 per Cent. Pref..| 21—28 |415 O | Mar, b t eT grs 
, Wen Corporation...... July 5 1341, + 1141! 14 16,703 |+ 1,056 4% | tDo. 4 per Cent. Deb. Stock..........| 73 —78 |5 2 6 Jan, July x 
P walall Corporation ....... E. CN 625'+ 321 27 16406 |4- 1,220 6/0 | Lanarkshire Tramways................ 10 —10} | 510 9| Feb, ‘Aug P 
x | arrington Corporation....| |, 3 482 | 4- I4 |-14 5.9566 |+ 309 5% |fLancs Utd. Trams 5% Prior LienDeb.Stk.| 76 —78 | 6 8 O | Jan, July z£ a 
^ est Ham Corporation .... 3 2,885 | + 274 | 13 37,369 |+ 777 97 |tLondon Electric 4% Deb. Stock........ 91 —93 |4 6 0 "t 921| 91 
p" eston-super-Mare t "278 | 9 | Do. 4per Cent. Pref. ....... 72 —74 
: eSton-super-Mare. . ...,.. June 27 278| + 8| 26 2421 + 39 yc o dii hg tag ote ALS A 5 8 0 e 73H 72 
y: verhampton Co. ......, 2 1,045 tLondon United Trams 4?51st Mt. Db. St.) 52 —63 |6 7 
olverh , 7 498 | 4- l6 | 26 13,070 |+ 1,0 0 O | Jan July| .. a 
- ampton Corpn..... July 2 1087 | 4 63 a .. | Mersey Con. On, SICK Lose TIT 4 —6 b eb, Aug ia nE 
T sch ee et rere une 27 377|+ 51| 26 7299 |t ems 44% feto os eri iar 44% Deb.'Stock 9H 94 5 2 0/ Jan, July! 85| .. 
pi! Yorkshire WR Trams 1172 rA E bel 5] 35 EL 5 324] Metropolitan Railway Consolidated....| 44] — Tolm ee 
Yorkshire Wocilen Districts! June 27! 1469 t 34) 28 | 2322 E zæ ff | E Yeo i J441 —45} | 3 1770 | Feb," Aug | 464| iii 


V) The comparisons are with the MEME period last year. e Partly slactrical 


| d Minus 2 days. $ Minus 3 days. ys 3 days. 4 Plys 2 days, * No alla vance has been nad: for accrusd interest or ra émnition. t Ex Dividend, 
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> ELECTRICAL COMPANIES’ SHA 
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LAST Price *RATR BUSINESS , 4 | LAST | Erice 
E | Divi. NAME. Wed.. |percenrt,| DIVIDEND | Weer to | © |Divi- NAME. Wed. 
.' ,DEND July 9. | Yigrpgp. Dur. Jury 9. | |penp " "T July 9. 
: High-, Low- 
g | Electric Railways and Tramways— Continued. | £ s. d. est. | est. - Telephones. 
3t. 128% | Metropolitan Rly. Surplus Lands Stocks.| 61 —63 |4 3 0 Feb, Aug bade 2$ |tAmer. Telephn & Telegh, Cap. St.......| 12? —132 
ot, 302 Do. 3j per Cent.Preference.......... 83 —85 |4 3 3) Feb, Ang; 83j 831 4% | tDo. Coll. Trust $1,000 4 per Cent. Bds.| 89 —91 
at 3476 | Do. 3i per Cent. “ A” Preference....| 80 —82 |4 4 3 Feb Aus. | 4% | Do. 4% Cons. Bonds 1936.......... ico S107 
3t. Jj7o | Do. 3$ per Cent. Convertible Pref..... 78 —80 |4 7 6 Feb, Aug 78}! 5^0 | Anglo-Portug’se Tel.5% Ist Mt. Db. Stk,! 104 —106 
at 3$% | Do. 3j per Cent. Debenture Stock....| 85 —87 |4 0 6 , Jan, July 362, 86 3/0 | Chili Telephone............. ee eeeeee. 72&—7W 
3. 3476 | Do. 3iEperCent." A” Deb. Stock....| 83 —85 | 4 3 0 jan July | 84} 83i S% |tCuban Telephone 5% Ist Mt. Con. Bds...| 93 —95 
ət. | .. | Metropolitan District Railway Ord.....| 32—32} » | E Aug | 33$ 321 0/7: | Monte Video Telephone Ord....... UE Wo 
at. 144% Do. 4} First Pref........ AM 83 5.6 0 Feb, Aug Bii 844 0/6 Do. 5per Cent. Pref...........e* Lea +4 
at. 138% | Do. Assented Ext. Pref. (Int. Guar. by | | 44°4| New York Telephone Co. 30 yr. Bnds....| 97 —98 
. o, | an Und. Elec. Rlys. Co. of London, Ltd.) 75 —72 |411 0 | Feb, Aug. | T LAS Oriental veisecescccevcto dens esee] data 
3t. | 3% ' tDo. 3 per Cent. Consoltd. Rent-charge| 68 —70 |4 5 9. Jan, July | 70h .. 0/713! Do. 6 per Cent. Cum. Pref...... giran oal 7h 
at 4% tDo. 4 per Cent. Midland Rent-charge..| 94 —96 |4 3 3. Jan, Ju T | - 4% | tDo. 4 per Cent. Red. Deb. Stock...... —8 
ot. 4% Do. Guar. Stock 4 per Cent.......... à +—8 (413 0 Mar, p .85t 84j]St. 44° fTeloh. Co. of Egypt 44% Db. Stk. (red.)..! 944—964 
3t "t fDo. 6 per Cent. Perp. Deb. Stock ....| 136 —139 | 4 6€ 0 Jan, July 136i š 6/0 | United River Plate Ord. 1 to 230,000.... 6¢—7 
3t | 4% | tDo. 4 per Cent. Ditto .........-..., 2 —94 :4 5 0 jan, july 93h .. 2/6 | tDo. 5 per Cent. Cum. Pref....... e Q3 77S 
1 8,d. | Potteries Electric Traction Ord......... $—1i1' 8 2 6 April Oct. | $5 44%; fDo. 4) Deb. St. Red............... 100 —102 
P s po us igi. ME ieeeresss: gt i 7 6 0 Feb, Aug ee 
^t. 47e Do. per Cent. Deb. Stock..... .. —63 560 f v I inanci 
l| 1/24; S. Met. Elec. Trams & Ltg. 6% Cm, Pref. i—} 8 0 0 tee | e 3/0 |f Elec. Miss vestmenn Pref. 31—41 
t| 4% | tDo. 4per Cent. Deb. Stock.......... —68 july | do hA qu o d iE = 
/o per TET $18 0, Jan, July 6/0 ;tGlobe Telegraph & Trust 10$ —111 
iQ A Hio Tte SS Lon. Snares........ B p. M : | Bat 2 3O- Do. Eos oat Per 0 tene 121 —12i 
oe vo O. yo DOndss, sx wa c IE — 4 1 pe PCS ; STUNT I aA LL a 
p EE, Cm. In. Deb. Rd. Sto 11.11 owe D 103] 1091] 1° ©% | Submarine Cables Trust (Cert.)........ 124—127 
n| O70 . 6% In. bds, (with Coup. 11) ... j — 510 0 90 | 88i ‘ F : 
5| -» | Yorkshire (W.R.) Elzc. "Tras. Ord bog i— is d : re | Docs Colonial and Foreign Electric 
„9 16 | tDo. 6 per Cent. Cum. Pref............ 3&—3H 1318 6, [d Railways, Tramways, &c. 
3t | 44% | tDo. 44 per Cent. Ist Debs....... 80 5 7 0j Jan, July 83i, 83 2/9 |tAnglo-Argentine 595 Cum. Ist Pref......|  41—5 
, . . | | | 2/9 | tDo. 5}°5 Cum. 2nd Pref............. 4k—À& 
| | Electric Manufacturing, &-. | 49, | tDo. 495 Deb. Stock........... es X4—92t 
3t. 41% tAnchor Cable Co. 44% Deb. Stock......| 98 —100 | 410 0 z 440) TDo. 4426 Deb. Stock......... M ge mi^ 
l| 1/2: Aron Electricity Meter Ord. ..... 1. ed d—kb (7140 o£ Sf |, Do. 5^5 Deb. Stock............ sus. SE 
|| 0/7: Do. 6% Cum. Pret.......... Aud i ai 1618 O April, Oct |. 2 5% |tAuckland Elec. Trams, 5% Deb. (red.)..| 99 —101 
109) 5% | Do. Ist Mort. Con. Deso. o IIIN | 85-9 |512 0| 7, 7 | 4/0 | Brisbane Elec. Trms. Invest. Ord... .... ei- 78 
l 0/7, tAutomatic Telephone Mig.Co.6"5 Cm. Pf. 1$—1 h E 1 6 | B aie Ma : 2/6 Do. 5 per Cent. Cum. PIS. e uela 4i —5l 
|, 1/93 Babcock & Wilcox Ord......... «ese 24 —35 5 7 O April, Oct 3's, 32^, 44%) tDo. 44 per Cent. Db. Prov. Certs.....! 97 —100 
1 0/7} Do. Pref.exrihts ................ lt~li 430 a F w | .| 8° | British Columbia El. Rly. Db. Ord..... 121 —125 | 
$ 6/0 British Insulated & Helsby Cables Ord... 7À—8 6 1 9! july,’ Feb | 7H. 75 St. 6% Do. Pref. Ord. Stock ............«. (4 —112 } 
10 3/0. Do Gpo nk ee eS 556) 414 0. Jan , July Aet we pot. 5% | Do. 5% Cum. Pref. Per. Stock ....... 103 —102» |j 
ot. | 42% TOo. 44 per Cent. Ist Mort. Deb. (red.). 99 —102 4 80 Jan, July e 140 4o Do. 4} per Cent. Ist Mort. Dbs.......; 100 —103 
3.; 979 TDo. 57$ Mort. Deo. Stock .......... ) —102 418 0 : 002 1 . poo 4a Do. Vancouver Power Debs......... 100 —102 
V! 0//,! British L. M. Ericsson Mtg, Co. 6% Pf... i—i 566 $n o qos PS] 44%) Do. 44% Perp. Con. Deb. St......... du —97 
>t j toj British Thomsn-rousUn 44o Ist Mt.Do. 97 —93 — 411 0 Mar, Sept | .. [St | 5% | Buenos Ayres Lacroze Trams Ist Mt. Db. 984—109} 
4| .. | British Westinghouse 10 per Cent. Pref... is — t P Feb, Aug, = | o Pt 6% | Buenos Ayres Port & City Tram, Ist i 
IW O% Do. e per Cnt. Prior Lien. Dos. (red.) 9% —102 5 13° 0 Pe T M Deb. Stock «sees nete 20 
s Hin tou 4 per Cont, Mort. Do, Stuck... —o¥ 516 0 Jan, July? 65) ..[| 5 5/0 | Calcutta Tramways (1 to 137,610)...... 9$ —ol 
st.) 9je fdrusn Ewe. Bug. Co. Prior Lien Deo. Stk. 703 —754 612 0 y z S | 5 2/6 | Do. Sper Cent. Cum. Pref .......... 44—S it 
ot. 440o Do. dto Peorp. lt D. b SUK "PH 3 —~43 10 9 6 Mar "Sent ee !. E St. 4 P tDo. 44°q Ist Deb. Stock (red.) c.r... e 955 —9804 
ot. | 3à;o fDo. Perpetual 2nd Deo. Stock ...... 23 —27 16 13 0 Jan, July = (| 1 1/0 | Cape Electric Tram Shares ............. — tt 
ə Ww | calender s Caol ton Od. oe 01-114 615 0 jan. july 14. 9 1/3 | City of Buenos Ayres Trams Co.(1904)Sh.. 5t—54 
3; 2/0 | flo. 5 per Cent. Cum. Pref......LLL.. | 414-9 419 0 Jan, July Au. [9t 4% Do. 4 per Cent. Deb. Stock... ...... M 
3t. | 44 7o! TOo. 44 per Cent. Ist Mort. Debs. (red.); 9/ ~100 14 12 Q Nov May etu oe t. 5o Colombo Tr. & Ltg. 5%% Ist Mt. Db...... | 901—941 
U 1/7 — castner-Kellaer Alkali Co... ouenn.. Ji—M 515 0 May, Nov Siw. þe 5% | Havana Elec. Ry. Con. Mt. 5% $1,000 50 l 
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NOTES. 
MM ene 
‘Tramways and Motor Omnibuses. 

ELSEWHERE we publish the substance of an appeal to 
members of Parliament by Mr. T. B. GooDvER, tramways 
manager of the Croydon Corporation, embodying a reso- 
lution of the Council of that town in favour of placing 
tramways and motor omnibuses on an equitable basis. 
Mr. GoopyeEr points out that, having regard to the increes- 
ing competition from motor omnibuses, it is highly probable 
that metropolitan tramway undertakings will next year 
require aid from the rates instead of being self-supporting 
as hitherto. We need scarcely remark that this is a very 
serious matter ; and we think that most people will agree 
that, although competition cannot be removed, com- 
petitors should at least be placed on an equal footing. Mr. 
GOODYER, in his annual report on the Croydon tramways, 
gives a comparison showing that the motor omnibus is at a 
very considerable advantage in Croydon. We do not know 
how the two services compare in regard to their extent, and 
therefore it is a little difficult to draw conclusions from the 
items of cost that Mr. Goopyer has set out. It is notice- 
able, however, that in this particular case the petrol tax 
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imposed on the motor omnibuses is almost exactly equal to 
the amount paid by the tramways as rates on the track. 


We do not know whether this equality would occur in other 


cases; but, if it did, the whole svstem would be set fairly 
straight bv abolishing the maintenance of the roadway with 


which the tramways are at present charged. "There is a- 


strong feeling that this antiquated provision, by which the 
tramway undertaking maintains the roadway for the use 


ot other vehicles, should be abolished, and we think that ìf. 


legislation is brought to bear upon the subject it should take 
this direction, and that all road maintenance should be met 
by ordinary texation. 

Se 
The Morals of the “Point Fives." 

THE reflections of Mr. A. NicHots Moore in our last 
issue on the “ Point Fives,” all of whom he regards as 
* welshers," have not passed unchallenged, for, as will be 
seen in our correspondence columns this week, both Mr. 
J. Horace Bowpen and Mr. George C. Law comment 
upon his many shortcomings. We need scarcely say 
that our svmpathies are with the “ Point Fives " in their 
endeavour to promote the use of electric energy for cooking 
at a tariff which is acceptable to the general public ; but 
bevond this we have no interest in the matter. We do not 
bring pressure upon engineers to join this energetic little 
society, as might be thought by anyone reading Mr. MoonE's 
letter, and this point is, indeed, completely cleared up bv 
Mr. BowpEN. Leaving on one side this question, we wel- 
come correspondence from those who are “ Point Fives,” 
and also those who are not, and in this connection we think 
that perhaps Mr. Moore has been taken too literally. Dis- 
regarding the humorous parts of his letter, we take it that 
what he really wishes to state is that, in his opinion, elec- 
trical energy cannot be supplied at 05d. per unit for electric 
cooking as a commercial proposition ; that if certain con- 
sumers are being supplied at this rate others are being 
charged at too high a rate in order to make good the loss 
which, in his opinion, results from the cheaper tariff. We 
think, however, that Mr. Moore forgets how impossible it is 
to generalise in a matter of this kind; each engineer must 
decide for himself, and in doing so he must take into account 
all (not some) of the considerations that are involved. As 
is implied by Mr. BowDey, it is quite possible to supply 
electrical energy at 1d. and make a loss, and yet to supply 
at a O'5d. and make a profit. At the same time, we think 
it is well that Mr. Moore should ventilate his opinion, for 
the simple reason that we believe there are other engineers 
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who hold similar views, but have not the courage to state 
them. We think it would be an excellent thing if the 
doubters would come forward, giving their reasons for want 
of faith in the creed of the “ Point Fives," and likewise if 
members of the ‘‘ Point Fives " would, at the same time, 
refute any such doubts as are made public. In this way 
we believe many converts would be made ; but we would 
suggest that both sides should avoid hot plates and other 
heated modes of argument. 
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The Work of the New Transport Co.. 

Last Wednesday the New Transport Co. gave a Press 
demonstration of their plant for the automatic sorting of 
goods. It will be remembered that this company have a 
large scheme for the handling of goods traffic in London by 
means of a huge clearing house, into which all goods trains 
will be run and where the merchandise will be handled by 
means of trays that are ‘automatically moved from one 
position to another according to directions given upon a sort 
of keyboard by each despatcher. The scheme is so large 
and so novel that it has been received with a certain amount 
of incredulity. From the technical point of view it has been 
felt that very possibly the mechanism would not work as 
satisfactorily as was anticipated. For ourselves we have 
always felt that the scheme had great possibilities, and we 
were glad last Wednesday to have an opportunity of seeing 
some full-size apparatus in action. We think that evervone 
present must have been impressed by the very great smooth- 
ness with which a load is transferred from one moving 
trucker to another and the certainty with which the opera- 
tions followed the directions indicated by pressing three 
buttons on the control board. We do not doubt that this 
demonstration will do much to remove the scepticism that 
has been apparent, and we congratulate Mr. A. W. GaATTIE 
and his co-directors upon the remarkable progress that they 
have made with their system. 
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A Successful Trading Year. 


Ir has been the rule rather than the exception for the 
perusal of the balance-sheets of electrical trading com- 
panies to cause an unpleasant feeling of anxiety in the 
minds, not only of those who have shares in such companies, 
but also in those who hope for the proper and sound expan- 
sion of the electrical industry. This vear, we are glad to 
say, no such feeling will be experienced. For, while the 
balance-sheets of certain companies show results which can 
scarcely be termed completely satisfactorv, vet there are 
others which indicate that good progress is being made, 
and lead us to hope that it is of a permanent rather than 
a temporàry character. 
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PERHAPS our heartiest congratulations ought, however, 
to be reserved for those firms which, set about with troubles 
in the past, have now overcome them in no uncertain 
manner. Among these we may place the Electric Con- 
struction Co., who have for some vears experienced a lean 
time. In 1910-11, however, matters began to improve, 


of 5 per cent. having been paid on the last financial year's 
working after full provision for depreciation and reserve 
had been made. Congratulations are also due to the 
management of the General Electric Co. who have main- 
tained their prosperity and have been able to pay 10 per 
cent, on the ordinary shares, as against 73 per cent. last 
year, after making ample provision for depreciation and all 
eventualities. These results are all the more satisfactory 
when we remember that in the year under review the com- 
munity suffered from the coal strike and the introduction 
of the Insurance Act, two factors in themselves sufficient to 
have a prejudicial effect on trading, and together almost 
overwhelming in their powers of disturbance: 
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The Half-Watt Lamp. 


THE announcement that has been made from Germany 
that a metal filament lamp with an efficiency as low as 
0:5 watt per candle-power will be placed on the market 
during the coming autumn will be received with some 
surprise in electrical circles. It is an announcement which 
may be discussed from two principal points of view. The 
more obvious of these, which may be dealt with first, is 
what effect this new lamp is likely to have on the finances 
of the various supply undertakings. The original metal 
filament lamp was a profoundly disturbing factor to the 
equanimity of these undertakings, and the results of the 
shocks to which its advent gave rise have not at the present 
time been altogether overcome in certain quarters. The 
earliest lamps were, moreover, not of a character to inspire 
confidence, and the opportunity which wa; seized by certain 
firms of producing new apparatus without adequate re- 
sources did not mitigate this upheaval. Nevertheless, the 
advantages which the new lamp has conferred on the 
industry have become obvious, owing partly to the increas- 
ing number of consumers to which it has given rise, and 
partly to the way it has caused station men to look about 
for other ways of consuming current. The new lamp, when 
it comes, will do still more to increase the use of electric 
light, while, owing to the fact that supply undertakings 
should be more prepared for its coming, its arrival will, we 
hope, cause less of an upheaval. 


sr rcu 


THE other point in this connection to which we wish to 
refer deals with the manufacture of these lamps. The 
original metal filament lamps were frail, and this frailty 
has been a feature of these lamps until quite recently. 
There is no doubt that this property led to a feeling of 

| insecurity among the users, a feeling which has only been 
dispersed by the coming of the more durable types. It 18, 
therefore, open to question whether it is wise at this juncture 
to place another experimental lamp on the market, even 
though its efficiency be higher, or whether it would not be 
better to allow the electricity user a little rest, meanwhile 


experimenting with the new lamp until it really. becomes 


| a commercial article. If this has already been done, well 
| and good ; let us have the new lamps without delay, for 1t 


and this improvement has since been continued, a dividend will be to the general benefit, even though some supply 
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undertakings may temporarily suffer. But it will be well 
to remember that consumers will not take up a lamp that 
may save some energy if it cost more than present lamps in 
renewals, and for the moment there is likely to be a feeling 


of scepticism. 
—— 7-0 QM 


Concentrated Light for Cinematograph Work.—In a Paper 
read before the Illuminating Engineering Society (U.S.A.) it 
is mentioned that the total demand for power in the United 
States for cinematograph machines is 60,000 kw. - It is neces- 
sary that the source of light in this work should approximate 
to a point source, but it is found with flame arcs that when 
the right-angle arrangement of the carbons is adopted with 
this object the current is limited to about 20 amperes owing to 
magnetic blow-out effect. 

Accumulation of Sleet on' Overhead Lines. — The extent 
to which sleet may progressively accumulate on an overhead 
line is emphasised by experiences of the Maritime Telegraph & 
Telephone Co. of Halifax during the severe storms of Feb- 
ruary last in the neighbourhood of Glace Bay. The accumu- 
lation of sleet and snow on the telephone lines at this point, 
according to the ** Electrical World," reached 10 in., 6 in. of 
this being solid ice. During another blizzard at about the 
same time the accumulation of ice again reached 6 in. 


Emission of Electrical Charges in Vacuo from Potassium 
and Rubidium.— According to observations by Mr. E. Henriot, 
recorded in “ Le Radium,” potassium and rubidium are clearly 
distinguishable, by a radiation analogous to that from radio- 
active bodies, from ordinary substances whose activity is 
doubtful. Potassium emits approximately homogeneous 
and easily deviable f-rays, with a penetrating power about 
equa: to that of the B-rays from uranium ; this radiation is 
normal, atomic and spontaneous. Rubidium emits slower 
f-rays, fairly homogeneous, with a penetrating power about 
equal to that of the p-rays from radium, with general character- 
istics like those of the rays from potassium. Potassium, rubidium 
and their salts emit spontaneously in vacuo electrical charges, 
a great part of which, at any rate, must be attributed to 
ionising fj-rays. 

* Electrical Emissivity and Disintegration of Hot Metals." 
At a recent meeting of the Royal Society Drs. J. A. Harker, 
F.R.S., and G. W. C. Kaye described some experiments on the 
volatilisation and electrical emissivity of à number of metals, 
mostly in nitrogen at reduced pressures. The metals were 
heated by alternating current and no applied potential was 
employed. Briefly the results obtained were as follows :' (1) 
The emission of positive electricity occurs at temperatures 
from about 1,000?C. to 1,500?C. With metals which melt 
within this range, a sudden and marked increase in the positive 
current often occurs at the liquefying point—due, probably, 
to the sudden release of occluded gas. (2) Oxygen appears to 
augment the positive current. (3) At higher temperatures, 
negative electricity predominates and increases rapidly with 
the temperature. The negative current attamed with iridium 
at the melting point was 80 milliamperes, with tantalum at 
1,670°C., 220 microamperes, with iron at the melting point 90 
microamperes. In the case of carbon in air at atmospheric 
pressure an ionisation current of 34 amperes was obtained. 


(4) The negative current at moderate pressures appears to be. 


largely increased if the conditions are such that considerable 
sputtering of the metal occurs. (5) The negative currents are 
probably a consequence of chemical reaction between the metal 
and the surrounding gas. (6) Carbon becomes plastic in the 
neighbourhood of 2,500?C. At such temperatures it also 
readily sublimes. 


Cable Interruptions. Date of Interruption. 
Latakia—Palura ......2... eem May 26, 1910 
Scalamova—Samos ........cccscsccsccsecseceevereceses April 21, 1912 
Marmariza—Rhodes....... COUR To HAT ERE April 21, 1912 
Bessika—Tenedos  ............... eee April 24, 1912 
Poulocondore— Poentianac.................... renes July 5, 1912 


Jamaica—Colon ....... AEA EEDE Sots June 9, 1913 


The Efficiency of Labour.—The American Bureau of 
Foreign and Domestic Commerce recently issued a report of a 
study of 17 selected industries. as practised in the United 
States and in Great Britain. The gist of this report is that 
American labour is more efficient than British. To do the 
same work in the industries examined, 18 per cent. more power 
and 24 times more labour were required in Great Britain than 
in the United States. Consequently American manufacturers 
can pay a rate of wages twice as high and still come out 
ahead. “The Engineering and Mining Journal,” in comment- 
ing on this report, remarks that this gives the explanation of how 
Americans can mine the lowest grade of copper ore, pay the 
highest rate of wages, transport the product 2,000 miles by 
railway and 3,000 by steamship, and still compete in the markets 
of Europe. 


Kelvin Memorial Window.—On Tuesday afternoon last a 
special service was held in Westminster Abbey for the dedi- 
cation of the Kelvin Memorial Window, which was offered to 
the Dean and Chapter of the Abbey by the Chairman of the 
Memorial Committee on behalf of the donors. As mentioned 
in our last issue, the window was designed by Mr. J. N. Comper. 
A large congregation was present, including representatives of 
the various institutions concerned. The Dean of Westminster 
officiated, assisted by the Sub-Dean (Bishop Boyd-Carpenter), 
Archdeacon Wilberforce, Canon Pearce, Canon Carnegie and 


the Precentor. An appropriate address was given by the Dean, 


who, in the course of his remarks, emphasised the great attain- 
ments of Lord Kelvin, and called attention to the fact that 
throughout his life, in the face of a strong prevailing current of 
materialism, he had preserved the simplicity of his early 
Christian faith. Mr. R. Elliott-Cooper, President of the Institu- 
tion of Civil Engineers, then offered the window to the Abbey 
authorities, and it was gratefully accepted by the Dean. In 
the evening an entertainment was given at the Botanical 
Gardens to the American engineers concerned in the presenta- 
tion of the memorial by the Councils of the various engineering 
societies in London. Unfortunately the evening proved to be 
wet, and the al fresco entertainment, therefore, suffered con- 
siderably. The dramatic performance which should have been 
given m the Gardens was performed under somewhat disad- 
vantageous circumstances in a marquee. This was followed 
by a supper, at the end of which Mr. R. Elliott-Cooper welcomed 
the American engineers, stating that h2 was glad to have an 
opportunity of returning some of the hospitality which English 
engineers had so often enjoyed in America. Mr. Calvin W. 
Rice responded in a short speech, in which he remarked that 
the present occasion only added another to the many occa- 
sions on which American engineers had been entertained in 
England, and he only hoped that Americans would have an 
opportunity of returning that hospitality in 1915. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. Louis Cohen contributes an article on the ‘‘ Inductance and’ 


Capacity of Three-Phase Transmission Lines ” (p. 607). 


An article is contributed by Mr. C. J. Beaver on ‘“‘ Factors of 
Safety in Vulcanised Bitumen Mining Cables ” (p. 617). 


Mr. Maurice Leblanc, jun., contributes an article on '* Mercury 
Vapour Converters ” (p. 600). 


We give an abstract of a Paper by Mr. F. Kiebitz on '' Trans- 
mission Experiments with Earth Antenne ” (p. 608). 


We publish an aecount of the discussion which took place at Man- 
chester on Mr. F. W. Carter's Paper on “ The Mechanics of Electric 
Train Movement " (p. 604). Some points in the discussion are re- 
ferred to in our Leading Article (p. 614). 


We publish an account of the proceedings of the Annual General 
Meeting of the Association of Consulting Engineers (p. 612). 


Companies’ Meetings.— Meetings of the Electric Construction Co.,. 
General Electric Co., and Edmundson's Electricity Corpn. are 
reported. (pp. 631 and 632.) 
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OBITUARY. 


WILLIAM FRANCIS MELHUISH.—We regret to record the death of 
Mr. Wilham Francis Melhuish. late Deputy Director-General of 
Telegraphs in India, at the age of 71. who died recently at Folkestone. 
Since the age of 16, when he entered the service of the Electric and 
International Telegraph Company 1858, up to his retirement from 
active service in 1897. he was energetically associated with the pro- 
gress of telegraphy. Among the many inventions he applied to this 
science was the historically important inductive system of telegraphy 
over wide stretches of water by means cf parallel lines on either side. 
For a Paper on this subject. read before the Institution of Electrical 
Engineers, he was awarded the Paris Electrical Exhibition premium 
in 1802. "This system was demonstrated mest efficiently in 1894. 
when it was used to bridge a gap of 33 miles and to take the duty of 
the India-Ceylon cable which had broken down. On account of his 
several operating improvements in the telegraph systems of India. he 
was acknowledged by the Indian Government as having caused 
" considerable saving to the State" — He became. in the course 
of his Indian service. consecutively: Assistant Superintendent, 
Superintendent, Chief Superintendent Electrician, Director of Trafic. 
and Deputy Director-General. 


PERSONAL. 


Mr. Stanley L. B. Lines; managing director of the Chamberlain & 
Hookham Meter Co. Canada. is due to arrive in England next week 
on his annual visit to headquarters. 

At the Annual Installation Meeting of the London School Board 
Lodge of Freemasons held on the 14th instant. Mr. T. E. Gatehouse 
was installed as W.M. in succession to Mr. A. H. Michell. I. P. M. 

Mr. R. H. Schofield has been appointed sales manager to Ferranti 
Limited, and we understand has taken up his duties at the company's 
London offices, Central House, Kingsway, W.C. 
been with the Ferranti Company some 19 years, and by his enter- 


à "n 
prise and zeal on behalf of the Ferranti interests has raised himself - 


to his present position. He is well known in the electrical industry. 
and his many friends will, we are sure, be pleased to hear of his 
promot ion. 


APPOINTMENTS VACANT AND FILLED. 


The Governors of George Heriot' s Trust invite applications for the 
post of assistant professor of electrical engineering and lecturer in 
electrical machine design. Salary £200 per annum. Further par- 
ticulars may be obtained from the Principal of the College. with 
whom applications must be lodged by Friday, Aug. I5. See an 
ad vertisement. 

Bootle Corporation invite applications for the position of charge 
engineer and switchboard attendant for combined e.h.t. and d.c. 
station. Commencing salary £80, rising by annual increments of 
£10 to £120 per annum. Applications to the Borough Electrical 
Engineer by first post July 23. See advertisement. 


Applications are invited for the position of switchman at the Cor- 
poration-road power station of Newport (Mon.) Corporation. Appli- 
cations to the borough electrical engineer (Mr. A. Nichols Moore). 
See advertisement. 


An assistant master is wanted for the electrical engineering depart- 
ment of the Polytechnic, Regent-street, London, W., for September. 
Commencing selary £150. Applications to the Director of Educa- 
tion, Mr. Robt. Mitchell. See advertisement. 


An advertiser requires a smart voung engineer with good practical 


three-phase experience in maintenance of motor-generators. rotary 
converters, &c. 


An advertiser requires a sub-station attendant for Yorkshire. 


An advertiser requires an electrical engineer for cable works testing 
laboratory and general superintendence of cable laying. 


The Great Indian Peninsula Railway Co. require an assistant 
electrical engineer. Salary R.475, rising to R.550 per month. 
Applications to Mr. Robt. White, 3, Victoria-street, London. S.W. 

An instrument maker and electrician is required for the University 
of Hong Kong. Salary £200 per annum and £100 house allowance, 
Applications by July 20 to Prof. C. A. M. Smith. c o British Engi- 
neers’ Association, Caxton House, Westminster, N.W. 


A headmaster is required for Wallsend Secondary School and 
Technical Institute. preferably graduate in pure or applied science 


Mr. Schofield has ! 


and with teaching experience in a technical school. Salary £375, 
rising to £375. Applications by Aug. 30. Forms from Mr. C. 
Williams. The Moothall. Neweastle-on-Tvnc. 


Southampton Corporation require a tramways manager. Com. 
mencing salary £400. Applications to the Town Clerk by July 21. 


An electrical inspector is required for the United Provinces of Agra 
and Oudh; age between 25 and 35; agreement for three vears ; 
salary 600 to 800 Rupees per mensem. Applications by July 28 to 
the Director-General of Stores (Mr. H. J. W. Fry), India Oftice, 
Whitehall, London. S.W. 


Bolton Electricity Committee have promoted Mr. W. J. Wood to 
the position of borough electrical engineer, in succession to Mr. A. A. 
Day. at a salary of £400. rising to £600 per annum. 

Mr. Wooc, who was born at Antwerp, is 34 vears of age, and rece ved 
his engineering training in Londen. He was subsequently empl ved 
by the City of Antwerp Hydro- Electric Co.. and afterwards as junior 
engineer at Edinburgh. Mr. Wood went to Bolton eas assistant ens- 
neer in 1901, being afterwards promoted to the position of stati. n 
engineer, 

Bolton Tramways Committee have appointed Mr. J. Barnard. who 
has been acting as traffie superintendent. to the post of general tram- 
ways Manager, at a salary of £400, rising to £600 per annum, 


Rochdale Tramways Committee recommend the promotion of Mr. 
G. Webster. traffic superintendent. to the position of tramways 
general manager. in succession to Mr. J. S. D. Motet, who was recently 
appointed general manager of the West Ham tramways. 


Dr. W. C. MeC. Lewis has been appointed to the chair of physical 
chemistry in the. University of Liverpool, in succession to Prof. 
Donnan, 


Mr. E. H. Harper has been appointed professor of mathematical 
physics in the University College, Cork. 


Mr. L. €. Martin, A. B.C. Sc... B.Sc.. has been appointed demon- 
: Strator in physies at the Municipal Technical Institute, West Han. 


INSTITUTIONS AND SOCIETIES. 


Incorporated Municipal Electrical Association.—A meeting of this 
Association was held on Friday last at the Institution of Electrical 
Engineers, Victoria Embankment. London, for the dual purpose of 
contirming the alterations in the articles of association agreed toat the 
annual general meetiirg in June and of discussing further the 
' B.E A.M. A. conditions of tender. The formal business was soon 
concluded. and although we had been given the impression that the 


-mÁ À —— 


meeting would be open to the Press. a motion to hold it in camera 
was supported by a large majority of those present. and all except 
members end delegates were therefore requested to withdraw. 


The Institute of Metals.—A report of Papers read by this Institute. 
during its Spring Meeting in March last. is contained in Vol. IX. of 
the " Journal" which has just been published. Among these 
Papers are included ** Metal Filament Lamps," by Mr. Alexander 
Siemens, '* The Corrosion of Aluminium " by Dr. G. H. Bailey. and 
** The Microstructure of German Silver " by Mr. O. F. Hudson. A 
verbatim report of each of these Papers is included in the '*Journal " 
together with the discussion on them. In section IL. of the ^ Journal" 
are given abstracts from Papers on Electro- Metallurgy. together 
with much useful information on the properties of and the commercial 
production of non-ferrous metals. 


University of Sheffield.—In the Faculty of Applied Science (ccm- 
prising the departments of engincering. metallurgy and coal mining) 
there are complete courses of instruction extending over three vears 
and they prepare respectively for the degrees of B. Eng. or B. Met. of 
the University. The lecture courses commence on Oct. Ist and the 
technical laboratorv courses on Sept. L5th. Further particulars 
may be obtained from the Registrar, Mr. W. M. Gibbons. 


University College, Nottingham.—At this college theoretical and 
practical training is provided in all branches of electrical engineering. 
The courses for the London University B.Sc. (Eng.) and B.Se. (Mtn- 
ing) degrees, and for college diplomas in engineering. extend over 
three years. The next session will begin on Sept. 29. Particulars 
from the Registrar. 


EDUCATIONAL NOTES. 
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DEMONSTRATION OF MACHINERY AND MODELS OF 
THE NEW TRANSPORT CO. 


On Wednesday last the New Transport Co. gave a Press demon- 
stration of their electromechanical goods-sorting machinery, which 
has been designed by Mr. A. W. Gattie for the proposed London 
goods clearing house. The general idea of Mr. Gattie's scheme is, 
of course, well known to our readers, and it will be sufficient to say 
that it is proposed to substitute for the present 74 goods stations 
in London one central goods clearing house, covering 30 acres, and 
thus to do away with the enormous amount of handling inter-goods- 
station traffic. 

A model of a portion of a present-day goods station was first shown, 
in order to explain clearly the present method of terminal hand- 


Fic. l.—Tu& Presext Day METHOD. 


ling, and later a model of a portion of the proposed goods clearing 
house. At present goods waggons stand on one side of a sorting 
platform, and the road vans are backed against the other side. In 
the case of an in-coming waggon the porters sort the bales and 
packages out of it into the various road vans, which are to take them 
to their respective destinations, by means of hand trucks, and return 
again with an empty hand truck to the same waggon until it is 
cleared. The larger the goods station the longer becomes the porter's 
average hand-truck journey, the fewer pieces he can sort in a day, 


Fic. 2.—Two “ TRUCKERS " ABOUT TO EFFECT A TRANSFER. 


& 


and the more it costs to sort each piece. This makes “ sorting " 
in a large goods station more expensive than in a small one. 

A model of a portion of the proposed goods clearing house showed 
the following striking features: Below the street level run 24 railway 
berths, parallel to each other, from end to end of the clearing house, 
each long enough to accommodate a 70-waggon goods train, and con- 
nected with the railways serving London. Over these, on the street 
level, 12 road bridges cross at intervals from side to side of the 
clearing house. A road vehicle can thus be brought over any desired 
rail vehicle, and a load can be transferred from the one to the other 
by an electric overhead crane. Below the rail level is a “ crypt,” in 
Which whole waggon-loads are sorted, and, if necessary, temporarily 
stored until a train is ready to receive them. Above the road bridge 
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level are four sorting floors, and above these an eighth floor with 
offices and repair shops. Of the sorting floors, two are for bales up 
to 10 cwt. or 12 ewt., and two are for parcels up to about 151b. In order 
to save time in loading and unloading, a whole waggon-load is dealt 
with at one lift by a crane by using a “ container." Such a container 
may be anything, according to the nature of the goods—a chain or 
rope sling, a skip, a crate, or a complete box container with doors at 
the sides and ends. Such a container is in effect a removable body 
which can travel equally well by road or rail. Containers with 
“ bulk " loads—i.e., all for one consignee—are transferred by crane 
direct from vehicle to vehicle in one lift. Containers with unsorted 
loads are lifted by crane to a sorting floor, where their contents are 
sorted for destinations by automatic machinery. 

Each sorting floor is divided into compartments called ** bays," at 
each of which goods for a particular town, &c., are delivered by the 
sorting machinery, consisting of endless trains of machines called 
‘truckers’; these move continuously at 3 miles per hour, and 
travs bearing goods are automatically slid without concussion on to 
them at despatching stations and off them at receiving stations. 

The progress of a bale is as follows: Lifted in a container from 
road or rail, it is taken out by a labourer 2nd placed upon a tray ; 
an operator reads the address, presses two or three electric buttons 
and closes one switch. All the following operations are then purely 
automatic: The first empty trucker that passes takes the tray and 
notes at which receiving station it is to discharge it. "This station 
may be on the same train or belt, or it may be on a different belt and 
on a different floor; but even in this case the transmission is guto. 


Fig. 3.—Two * TRUCKERS” WITH THE LOAD IN PROCESS OF TRANSFER. 


matic throughout. On each floor there are six belts passing bays; 
trays are taken from one belt to another by a main belt embracin 
the six, and moving at 6 miles per hour, and from a main belt on the 
lower floor to a main belt on the upper floor by lift belts. A tray may, 
therefore, pass from a lower despatching bay to a slow belt, from this 
to a fast belt, from this to a lift belt, from this to the upper fast belt, 
and from this to the slow belt which passes the required receiving 
station ; and through all these transfers the address is transmitted 
from trucker to trucker, and the tray is transferred without shock. 
The bales and parcels assembled.in this way at a receiving station 
are packed in a container, which is lowered by crane on to a road or 
rail waggon leaving for the corresponding destination. 

In transport of goods there are two main factors—haulage and 
handling. By the invention and improvement of the locomotive 
the cost of haulage has been steadily reduced, but up to the present 
there has been no machinery to do for handling at terminals what the 
locomotive has done for haulage. The handling of goods at terminals 
is the only large industry in the world that does not employ 
machinery. 

Unfortunately, we are not able to give any technical details of the 


apparatus employed. but Figs. 2 and 3 show full-size ** truckers ” in 
action. At the demonstration they worked perfectly, and two 
ladies from among the audience were transferred one at a time 
without suffering any ill effects. 
ferred without loss, which speaks volumes for the smoothness of the 
process. 


Even a glass of water was trans- 


As regards expert opinions Mr. James Swinburne, F.R.S., Prof. H. 


S. Hele-Shaw and Mr. Geo. Harland Bowden report most favourably. 
Their reports should be sufficient to reassure those who are still 
doubting. | . 
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MERCURY VAPOUR CONVERTERS. 


BY MAURICE LEBLANC, JUN. 


Summary.—The author first deals with the principle of mercury 
vapour converters and their capacity and efficiency. Henext takes up 
the question of the operation of this apparatus from the theoretical 


side and describes the uses of the converter. Metal converters are 
‘briefly mentioned. 


In view of the recent developments in connection with mercury 
vapour converters and their extensive use for gll classes of work, the 
following notes, which represent latest opinions on the subject, will 
doubtless be of interest. 


PRINCIPLE OF MERCURY VAPOUR CONVERTERS. 


It is said that en electric arc produced in an atmosphere of mercury 
vapour possesses the property of only being able to pass current in 
one direction. In point of fact, however, while 20 volts are sufficient 
to produce the are between the anode and the cathode, several thou- 
sand volts are required to produce the arc between the cathode and 
the anode, that is to say, in the contrary direction. Thanks to this 
phenomena the mercury vapour arc is precticelly equivalent to a 
one-way non-return valve. The essential portion of the converter 
(Fig. Land l4) is à gloss bulb in which 2 high degree of vacuum has 
been produced. The lower portion of the bulb contains a certain quan- 
tity of mercury which forms the cathode ; in the upper portion are the 
anodes, two for single-phase bulbs and three for three-phase bulbs. 
At present the anodes are most commonly made of graphite. The 
extreme upper portion of the bulb constitutes à condensing chamber, 


Fic. 1.—D1aGRAM OF CONNECTIONS OF SINGLE-PHASE MERCURY VAPOUR 
CONVERTER. 

T= Transformer, A= Anodes of the bulb. C=Cathode of the bulb. E= Auxiliary 

electrode. Ra=Starting resistance. [=Starting circuit switch. B— Automatic tilting 


.coil. S=Inductance for keeping bulb in operation, Rs=Starting Shunt for ignition. 
V=Sbunt switch. 


which is provided in order to avoid excessive heating during opera- 
tion, and also to allow the mercury vapour to condense and fall back 
upon the cathode. In addition to the bulb, the converter comprises 
a special transformer fulfilling a double purpose. The tension Vc of 
the continuous current furnished by the apparatus is proportional 

to the tension VA which is applied at the anodes and the loss in the 
' bulb (about 15 volts). The relation between these quantities is 
approximately—single-phase supply VA=2-35 (Vc+15) ; three- 
phase supply VA=1-6 (Vc+15). To obtain a stated direct-current 
voltage, it is necessary to have a certain pressure between anodes, 
and as this generally differs from the alternating-current voltage at 
one’s disposal a transformer is necessary. Consideration of the 
above formula shows that any variation of the alternating-current 
voltage produces & corresponding variation of the direct-current 
voltage. Taking advantage of this and providing the transformer 
with a series of tappings a wide range of direct-current voltages can 
be obtained from a single apparatus. In the case of a single-phase 
supply it is necessary that the middle or neutral point of the trans- 
former secondary be accessible as it constitutes the negative pole of 
the direct-current circuit of which the cathode of the bulb is the 
positive. 

The operation of the apparatus is, then, as follows: Under the 
influence of the E.M.F. of the alternating current acting upon the 


primary coil of the transformer there is a tendency to produce 
current in each half of the secondary ; but if we consider the direc- 
| tion of the current in the bulb, we see that there is always half on 
open circuit because of the characteristic phenomena of the mercury 
vapour are. Between the cathode and the neutral point of the 
transformer we therefore have a current always flowing in the same 
direction. In the case of three-phase current the negative pole is 
formed by the neutral point of the star-connected secondary coils 
(Fig. 2). In order to keep the bulb in operation at periods when the 
alternating current has zero value, it is necessary to connect an 
inductance in the direct-current circuit. In addition this coil 
modifies the curve of the transformed current in such a way that, 


| 


D 
LES 
“Pe 

— — — — eee — 


Fic. JA.—GENERAL. ARRANGEMENT OF MERCURY VAPOUR CONVERTER 
PANEL. 


practically speaking, the current supplied by the apparatus, while 
being slightly undulating, possesses all the properties of direct 
current. 

For the purpose of starting the bulb, it is necessary to provide an 
additional mercury electrode, known as the auxiliary electrode ; 
this electrode is connected by means of a resistance to one of the 
anodes or to à special tapping on the secondary. On tilting the 
bulb the mercury contained in the cathode forms a mercury bridge 
with that in the auxiliary electrode ; when the bulb returns to its 
normal position, the mercury separates, producing a small arc 
sufficient to start the bulb in operation. 

This starting up may be effected automatically by means of 4 
magnet coil placed in circuit with the cathode and the auxiliary 
electrode. When the alternating-current switch is closed the bulb 
is tilted by this coil, and the mercury of the cathode and the auxiliery 


Fic. 2.—THREE-PHASE CONVERTER. 
A= Anode, C=Onthode, E= Auxiliary electrode, R= Starting resistance. S= Inductance. 


electrode brought into contact. This contact short-circuits the 
tilting coil and the bulb returns to its normal position by gravity. 
The auxiliary electrode is broken by means of a magnetic switch 
immediately on the bulb lighting up. 


CAPACITY OF CONVERTERS. 


Let us consider separately the two factors whose product repre 
sents the power of the direct current supplied by the apparatus: 
The power lost in the bulb, and which must be dissipated in the form 
of heat, is noticeably proportional to the intensity of the current 
passing through it. This loss of energy comes from à voltage drop at 
! the cathode plus a further drop in the vapour column; the total i$ 
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noticeably constant in the different types of bulbs, and is approxi- 
mately 15volts. The quantities of mercury vaporised increase there- 
fore with the intensity of the current, and to maintain a sufficiently 
low pressure inside the bulb it is necessary proportionately to in- 
crease the dimensions of the condensing chamber. Bulbs are con- 
structed for currents of 5, 10, 30 and 40 amperes ; it is very difficult 
to manufacture glass bulbs larger than those of the latter type. It 
is also to be noted that the size of the electrode increases with the 
capacity of the bulb, tn order to avoid their becoming overheated. 
"To obtain higher intensities, we are obliged, as shown later, to place 
several bulbs in perallel. 

From the formula which gives the tension necessary between the 
anodes to produce any given direct tension we deduce that the 


119 to 220 v. 220 to 500 ~ 


duction of the short-circuits are extremely numerous : the vapour 
pressure inside the bulb, the presence of strange geses, the tempera- 
ture of the anodes, the distance between the anodes, the more or less 
broken path which the discharge must follow from one anode to the 
other, the greater or lesser ionisation of the vapour, &e. The rele- 
tive importance of these different causes of short-circuits is difficult 
to establish, and it has therefore been found much simpler to deal 
with one in such a way that the influence of the others becomes 
negligible. The various conditions are accordingly met bv 
varying the distance between the anodes and compliceting the pèth 
which the discharge must follow to pass from one to the other. 


Fic. 4.—Two BULBS MOUNTED IN PARALLEL. 


Fig. 3 shows three types of 5-ampere bulbs for operating upon 
tensions of 110 volts, 200 to 500 volts, and finally several thousand 
volts. To flash from one anode to the other the discharge is obliged 
to assume more and more complicated forms. 


PraAciNG BULBS IN PARALLEL. 
Glass bulbs cannot at present be constructed for currents greater 


than 40 amperes. For greater outputs we are therefore led to 
place the bulbs in parellel; this problem, however, presents certain 
difficulties, because of the fact thet it is practically impossible to 
make two bulbs absolutely identical, and that in consequence of the 


' losses in the two bulbs being unequal the outputs of the two bulbs 
do not correspond. 


1,000 to 5,000 v. 30-ampere bulbs in perollel. Two 40-ampere bulbs able to operate 
Fic. 3.—Typrs oF BULB FOR INCREASING DIRECT TENSION. a 
Y 

tension between the anodes is more than double that of the direct 
current produced. Thus, for sufficiently great differences in tension 
there is danger of flashing directly from one anode to the other, short- MI A 
circuiting the secondary coil of the transformer and risking the 
destruction of the bulb. The factors which bear upon the pro- 


- — 


To avoid this difficulty the compensating transformer was pro- 


duced, which (Fig. 4) operates in the following manner: When a 
single bulb is in operation, the transformer reduces the tension at 
its enodes, and, on the contrary, increases the tension at the anoces 
of the bulb to be ignited ; the starting of the latter is, therefore, 
faciliteted. Furthermore, if one bulb gives à greater output than 
the other, the transformer reduces the tension at the anodes of the 
first bulb and increases the tension at the anodes of the second one 
until the two outputs have become equal. To attain this result the 
compensating transformer comprises four coils. Each of the two 
lower coils is connected in the circuit of one of the anodes of bulb 
No. 1, while each of the two upper coils is connected in the circuit of 
one of the anodes of Hulb No. 2. The coils corresponding to bulb 
No. ] are connected in such a way that the fluxes which they produce 
ere opposed among themselves and in the contrary direction to the 
respective fluxes of the coils connected to bulb No. 2. If a single 
bulb, No. 1 for instance, is in operation, the two coils will operate es 
inductances, end will reduce the tension at the anodes of bulb No. 1. 
Furthermore, the alternating flux which they produce will increase 
the tension at the anode of bulb No. 2. Another advantage of this 
transformer is that if one of the bulbs is extinguished, the tension of 
the single bulb which remains in operation will immediately be 
lowered, so that there is no risk of the single bulb having to supply 
the total output of the converter. The table hereunder shows the 
results of triels made upon a PW-60 type apparatus comprising two 
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Fia. 5.—30-AMPERE Two-PHASE CONVERTER. 


upon 220 volts direct current can be placed in parallel, thus allowing 
us to obtain a power of 18 kw. to 20 kw. 


| Tension of | Intensity of 


| direct current. | direct current. 


Differences of potential 
between the anodes. 


1. Bulb No. 1 alone— 

Bulb 1, 84 volts |.................. | 23 | 16 
Bulb 2, 260 volts esses | 23 16 
2, Bulb No. 2 alone— | 

Bulb 1, 260 volts ................ 23 16 

Bulb 2, 85 volts | .................. 22 
3. The two bulbs in parallel— . 

Bulb 1, 155 volts .................. 41 


Bulb 2, 155 volta ................ 41 


17 


56 
56 


——————————— ——À 


THREE-PHASE CONVERTERS ON TWO-PHASE CURRENTS. 


Two-phase supply stations do not allow apparatus having & con- 
sumption in excess of a given limit to be connected on one phase of 
the circuit. As this limit is very often much less than the maximum 
power cf the converters, the use of single-phase apparatus is im- 
possible. Up to the time of writing no two-phase bulbs with four 
enodes have been constructed, and it is preferred to utilise & three- 
phase bulb by transforming the two-phase current into three-phase, 
eceording to the Scott system (Fig. 5) The ratio cf trans- 
formation of the two single-phase transformers is ealeulated in such 
& way as to obtain between phases upon the three-phese side the 
tension corresponding to the direct tension required. The negative 


602 THE ELECTRICIAN, JULY 18, 1913. 


pole of the direct current is connected to a special tapping of the | The apparatus was constructed for a normal output of 30 amperes 
secondary coil of one of the transformers, which thus constitutes the | and operated upon an ohmic resistance, the only inductance existing 
centre of the star-conneeted secondary coils. in the secondary circuit being the normal self-induction tf the con- 


verter designed to keep the bulb in operation. 
Now suppose we desire to measure the secondary power of the 
The principal loss is the drop in tension in the bulb, which is inde- | converter. A wattmeter, supposedly thermal in order to eliminate 


pendent of the tension of the direct current delivered ; the result is | the errors arising from the effects of self-induction due to the form 
that the efficiency of the converter increases with the direct-current | of the eurrent, will measure 
pressure. Allowing for the efficiency of the transformer, we obtain 


EFFICIENCY. 


] (T 
the following table of efficiency :— a [a+b sin (et -- a)] (c - d sin et),. 
Direct tension. ee er ee Efficiency. bed 

20 volts ...... —— Pes 44 per cent. ee 

B e. n In AGSTE T. thats uA x 

8O ue — 5 ws — er 76 , 

110 ,, polso ree a 1 re The product of the readings of the nes pins. is ac, that 
120-49. (tien RESET Ni 

| Cm —€— S6, of the readings of therma! apparatus , / eal Ja e. If we com- 
DUC au o dédiée re 90 zs 


pare these three quantities, we find that n are d di in the fol- 
lowing increasing order : Product of the readings of polarised appa- 
ratus, readings of the wattmeter, and product of the readings of the 
thermal apparatus. If the operating circuit is entirely without an 
inductance there is practically no secondary variation, as is shown 
bv the curve in Fig. 6. which we have taken from work by Mr. 
CURRENT SUPPLIED BY THE CONVERTER. Wilhelm Tschudy., carried out at the Zürich Technical School, and 

The undulating forms of the voltage and current curves supplied , Which refers to a converter supplying an incandescent lamp circuit. 
by the converter entail certain precautions in the measurement of If bs analyse the curve we find for the values of a, b, c and d: ¢= 
these two quantities with instruments standardised with direct | 108 PAM. d d= 42 ie uc which gives us 


current, or by alternating current, and particularly in the measure- 
j E P À ac=710. and act = 770, a? a aat = 37170. In this case 


ment of the efficiency. Let us suppose that with a sufficient. ap- 
a and b are ME to c and d, a we find the same value for 


proximation the secondary E.M.F. of the apparatus may be con- 
" M WM y $ n 

sidered as the superposition of a constant E.M.F. on an alternating | the reading of the wattmeter and the product of the readings of 
the thermal apparatus. 


E.M.F. of sine form: e—c-d sin wt and let l=a+bsin (otra) be 
. If the operating circuit comprises a resistance, R, and an inductance, 


The primary power factor is greater than 0-9 in those converters 
which have no inductances in the primary circuit ; in converters for 
projection ares, where the presence of this coil is necessary. it is 
between 0-7 and 0-8. The power factor of the secondary cireuit will 
bo dealt with later. 


140 | 11 L, the phase difference between the E.M.F. and the secondary 
; TM L i d 
120| 12 intensity is determined by the formula tan a— xp This difference 
: FEAN EEEN ans l ROO 
| RE of phase is the same as if one were dealing with a sinusoidal current, 
M 10[— PET EIE : 
Eme CEE rm 
= LES dB NS Current ging Voltag 
on x 6 
40) 4 
20 9 — Battery Voltage 
| 0 


96 88 80 72 64 56 4S 40 32 2 16 8 0 ———————————————————————— 
Via. 7.--CURRENT AND TENSION CURVES FOR A CONVERTER FOR CHARGING 


ACCUMULATORS. 


Fic. 6.—CURRENT AND TENSION (‘URVES OF A CONVERTER SUPPLYING 
AN INCANDESCENT LAMP CIRCUIT. 


the intensity of the current in the circuit of supply. If we place a 
voltmeter and a polarised ammeter. whose readings are proportional 
to the average value of the intensity of the current which passes 
through them. upon the secondary circuit they will measure C and a. 
Thermal or electromagnetic apparatus whose readings are propor- 
tional to the eflective intensity of a current which passes through 
them will measure 


en x 
VERE af ery 


The readings of the thermal apparatus are always, therefore, higher 
than those of a polarised apparatus, and all the more so when the 
form of the current is more undulated. The following table shows 


but it evidently has not the same importance as it only takes into. 
account the variable fractions of the E. M.F. and of the current. 
Finally, if the secondary circuit contains back E.M.F.s. such 23 
motors, are lamps, accumulators, which is most frequently es 
case, We find, supposing that the E.M.F. of the converter be alway 
=c+d sin of, that the secondary intensity is determined b. 


0—E ; d — Lw 
CUR Ra eR" 
Let us take a special case of particular interest, that of charging 


accumulators, where we may practically suppose that L=0. The 
curves of the current and of the tension are given by Fig. 7. We 


c— E | 
how the difference in the readings of these two kinds of apparatus | have a= > , pot tan a- 0. "The wattmeter then reads 
varies with the load :— R R 
E (c— E) d 
Ditlerence of potential ^R 35 IR’ 


Intensity in amperes of the j read by voltmeter, 
direct current. — j — Dpifferonce. 


Thermal. | Polarised. | 


while the product of the readings of the thermal apparatus is 


| E AER . V eta | c—E m d? 

-- p dd DE FEET 14 ( ; LC =) 2 | 

ie ities ARN I8S2 036 8 "m | iid 5 a 
Saree Heu | 128 | 123 (| 2 We find that the product of the readings of the thermal apparatus 
So MC CETUR PE RS ‘as 124 | 122 ; 2 


is in excess of the readings of the wattmeter even though there may 
be no difference between the E. M.F. and the secondary current. We 


have, therefore, an apparent power factor which, in general, is about 
0-95. 


ee PP ee 


By applying the above formule to these particular cases, the 
following equations for the current are deduced :— 


Output for 6 amperes oo... eee ees T= 127 + S5 sin w’ To conclude, the author refutes an objection made to the use of 
em a OC RE ten l. 226-255 sin w converters for the purpose of charging accumulators. It is admitted 
js eee jur TE nota 1 — 125-439 xin w’ that the efficiency during charging is proportional to the average 
%9 99 32 $9 €6*65*90696060096002506bB0802082€0 ]1--122——31 sin to! 


current passing through the b: attery—that is to gay,toa. If Eis the 
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back E.M.F. of the battery, the power consumed is Ea; if we are 
dealing with direct current, it is higher if we deal with converter 
current because the current in the latter case is no longer a but 
The charging of the battery therefore appears to be 
more expensive with converter current than with direct current ; 
but if we analyse the matter thoroughly we find that it is only the 
loss in the battery through Joule action which is increased by about 
25 per cent., which is à small matter given the low resistance of the 
units. This loss is compensated by the economy which may be 
reclised by regulating the voltage of the converter according to the 
conditions of the charge in the battery by acting upon the primary 


(a —5 sin wt). 


side of the converters. 
USES OF THE CONVERTER. 


The converter is often employed for charging batteries of sccu- 
mulators. As the ignition of the bulb direct upon the battery is 
difficult, it is preferable to effect this ignition by a resistance, 
which is cut out as soon as the main circuit is closed. A two-way 
A regulator is used to maintain the 
cherging current constant without any useless loss of wattege. This 
modifies the number of turns on the transformer primary. An 
overload circuit-breaker serves to protect the bulb agzinst over- 
cherges which might proceed from an increase in the tension of the 
m»;n alternating circuit or from inexpert handling of the regulator. 
The use of Cooper Hewitt mercury vapour lamps requires the supply 
there are numerous industrial establishments 


which would find this mode of illumination perfectly exp 

The 
converter lends itself perfectly to the supply of mercury vapour 
lamps. A special type has even been created for this purpose. 
Cooper Hewitt lamps absorb 3-5 amperes at 55 volts. In order to 
obtain a higher efficiency from the converter it has been found 
advisable to connect the lamps in series, with generally eight lamps. 
Allowing for line losses and for variation in the primary tension, the 
converter must be designed to give under normal conditions about 
3-5 amperes at 480 volts. The losses in the bulb being about 13 volts 
it is obvious that the efficiency of the bulb attains approximately 


97 per cent. With the transformer the apparatus has a total effi- 
The employment of & low- 
Each 


lamp is of the identical type used for direct current. It comprises 
a resistance designed to replace the tube in the event of damege. 

On the 
converter being lighted up, the lamp tubes ignite immediately. 
and as soon as the tube is lighted the resistance of the corresponding 
lemp is thrown out of circuit by a switch conteined in the lamp, 
exactly as in the case where the lamp is connected upon direct current. 
The consumption of such an arrangement measured by a wattmeter 
upon the alternating primary circuit is of approximately 1,600 watts, 
the illuminating power of the. lamps being about 500 c.p. The 
eight lamps therefore give out 4,000 c.p. or à consumption of 0-4 


sw.tch is used for this purpose. 


of direct current ; 


but which only have alternating current at their disposal. 


ciency of approximately 90 per cent. 
current bulb considerably reduces the cost of the converter. 


so as to allow the other lamps in the series to operate, 


watt per candle. 


It is generally admitted that alternating current is unsatisfactory 
for projection work, as not only is more current required but 
the frequency causes a flicker in the picture in the case of cinema 
work, With the mercury vapour converter not only is direct current 
obtained but low-voltage current, so that the arc can be operated 
under the most economical conditions, no line resistance being 
necessary. The apparatus is fitted with an automatic tilting device 
and the switch upon the alternating side having been closed it is only 
necessary to bring the carbons into contact in order to start up the 
bulb. To prevent any undue rush of current, due to the short- 
circuiting of the carbons, an inductance is provided in the alter- 
This coil also serves to counteract the 
variations in tension which may occur upon the alternating feeding 
The most common apparatus is the 30-ampere type, but 
for large installations the 60-ampere and 80-ampere types, with two 


nating primary circuit. 
circuit. 


bulb3 in parallel, are used. 


If we connect the primary coil of the transformer of a mercury 
vapour converter to the rings of an induction motor, whose rotor is 


wound for three phase, which is the case both for two-phase and 
three-phase motors, the low-tension and low-frequency current pro- 
duced in the motor is transformed into direct current. The direct 
current supplied by the converter is sent into a direct-current motor, 
direct or belt coupled. By varying the tension of the direct current 
supplied by the converter by means of a regulating switch modifying 
the number of turns on the primary of the transformer we modify 
the power taken from the motor exactly as by means of a regulating 
rheostat, and the speed of the main motor is thus modified. In 
addition it is possible to vary the excitation of the direct-current 
motor and in this way to combine the two methods of control. The 
fact that the power of the whole remains noticeably constant upon 
the reduction of speed is obvious from a consideration of the efficiency 


of the converter and a direct-current motor. A three-phase 30- 
ampere 220-volt converter allows the supply of a 7 kw. motor, and 
in consequence 2llows the speed of a 70 kw. motor to be adjusted by 
10 per cent. or of a 35 kw. motor by 20 per cent. 

In the case of high direct-current tension the loss in the bulb, 
which is always the same, say, about 15 volts, becomes negligible. 
For instance, for à continuous tension of 3,000 volts this loss repre- 
sents 0-5 per cent. The converter therefore constitutes a generator 
of high-tension current of remarkable efficiency, and of a price much 
lower than special high-tension dynamos. Among the plant of this 
variety now in use, the Marconi Wireless Telegraph Co. have an 
outfit designed for an output of 10 amperes at 13,000 volts. Three 
bulbs, each supplied with their transformers, are set up in series and 
used to charge a battery of accumulators. Another application of 
the high-tension converter is the supply of arc lamps in series. This 
svstem is an application of distribution with constant current. The 
transformer comprises two moving primary coils and two fixed 
secondary coils. "The primary and secondary windings balance each 
other when the current passes through the secondary winding. 
Variation of load in the secondary circuit causes a variation by re- 
pulsion of the distance between the primary and secondary coils and 
thus modifies the reactance of the circuit in such a manner as to 
ensure the constancy of the current independently of the load. To 
obtain this result the two primary coils are suspended by cables 
wound on pulleys. The total efficiency of the trensformer is com- 
monly 92 per cent. ; the converter can supply from 25 to 100 lamps 
in series when connected to single-phase current, whose tension and 
frequency is of any given value; all cases can be met by & proper 
winding of the transformer. Metallic electrode lemps ere now 
commonly used for this service. These require a pressure of 68 volts 
per lamp at à current of 6-5amperes, and have a luminous intensity 


of 1,500 hemispherical c.p. 
METAL CONVERTERS. 


We have seen that converters are, practically speaking, limited 
to an output of 80 amperes, with glass bulbs. It would, neverthe- 
less be of greet interest to manufacture converters of higher capacity 
in which the glass bulb could be replaced by metal vessels. An 
immediate application of this would be of the charging of the large 
batteries of accumulators destined for the illumination of theztres, 
hotels, or even blocks of houses, by making use of the daytime tariffs 
for electrical energy, which are generally lower than at night. In 
the opinion of accumulator manufacturers outputs of 100 to 150 
amperes would be sufficient for this purpose. Of still greater im- 
portance will be the application of the converter to traction by direct- 
current motors operated from stations generating high-tension 
single-phase current. It is generelly accepted that traction by 
means of low frequency single-phase motors is in its present state 
only & compromise (where it has been attempted), the idea being to 
retain the advantages resulting from the use of static transformers 
while using a current changing its direction as rarely 2s possible in 
order to facilitate the commutation. The advantages of direct 
current are 80 evident that a mechanical converter has been proposed. 
We may therefore suggest the use of a mercury vapour converter 23 
an excellent solution combining the advantages of the alternating 
current, facility of trensportation, ease of tension trensformation 
with the advantages of direct current, more powerful motors at equa] 
weight and size, better use of the adhesive qualities, easier of com- 
mutation, &c. The possibility of regulating the tension upon the 
primary side of the converter would furthermore allow the suppres- 
sion of the rheostat. | 

Finally, it should not be forgotten that if low frequency is advan- 
tageous for traction motors it necessitates the use of much he»vier 
transformers and does not allow the lighting circuits to be supplied 
direct by transformation to low tension. Furthermore, it is a draw- 
back in the production of current by themal alternators, for it is 
necessary to greatly reduce the speed. The converter would allow 
the use of the 50 frequency to which we are accustomed, and for 
which the phenomena of capacity, particularly for aerial lines, is not 
yet too troublesome and would thus supply the solution of all the 
difficulties mentioned above. It is for these reasons that for several 
years, and following in the footsteps of Cooper Hewitt, attempts 
have been made to produce a metallic bulb converter capable of 
withstanding increases of temperature greater than those to which 
a glass bulb may be subjected, and furthermore able to be more 
easily cooled by artificial means, such as by water or oil circulation. 
The Westinghouse Electric Co., of Pittsburg, the Generel Electric 
Co., of Schenectady, and finally Messrs. Hartmann & Braun of 
Frankfurt, have recently constructed apparatus of this type for 
powers attaining 200 kw. to 300 kw. The two principal difficulties 
to be overcome are the maintenance of the internal vacuum and the 
danger of short-circuit between the anodes. 

It is not easy to make a container perfectly air-tight because it is 
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necessary to insulate each of the electrodes at its entry into the bulb 
And in consequence it is necessary to make an air-tight joint 
between the metal and the insulating material. To prevent these 
joints from leaking they 2re covered with mercury or else made of a 
flexible material under heavy pressure. The General Electric Co., 
for instance, uses aluminium for joints which are apt to heat and 
fibre for joints which are continually cold. Hartmann & Braun 
-make their joints of asbestos. A pump is permanently connected 
+o the apparatus; the first time that the vacuum is created, the 
operation is somewhat lengthy, the metal slowly giving up the con- 
tained gases; but afterwards it suffices to pump once n week for a 
few minutes to put the apparatus into its proper condition. The 
vacuums to be obtained are approximately 100 mm. of mercury. 
Various types of apparatus allow the measurement at any moment of 
the vacuum, and if this becomes too defective an alarm bell is rung. To 
avoid short-circuits between anodes the General Electric Co. have 
placed each in a different compartment, the two cathodes being 
placed in parallel. The drawback of this arrangement is that to 
maintain the two ezthodes constantly lighted it is necessary to 
operate à small mercury vopour arc consuming 3 or 4 c mperes 
direct current in each of the compartments, which ares not 
only consume unnecessary watts, but. furthermore necessitate for 
their upkeep the addition of a amall motor-generator. Messrs. 
Hartmann & Braun have constructed metal bulbs where the two 
anodes are in the same compartment. Their met hod of construction 
is similar to that used for high-tension glass bulbs, ¢.e., by placing 
the two anodes at the bottom of isolating tubes and placing an 
isolating screen before the outlet of these tubes in such à manner 
that the cathode is not in line with any of the anodes. The ignition 
is effected by an auxiliary iron electrode, which plunges into the mer- 
curvy of the cathode when the apparatus is extinguished, and which 
an electromagnet brings to the surface of the mercury 3t the moment 
when the apparatus is placed under tension. thus producing à 
momentary arc which is suflicient to start the apparatus. Various 
installations have been put into operation in the last few months. 
We may quote one at Frankfurt of S0 kw. capacity. transforming 
aingle-phase current of 2.850 volts, 50 periods. into direct. current 
220 volts ; one at Mannheim of 300 kw, capacity, transforming three- 
phase current 3.150 volts, 50 periods, into direct. current 2> 220 
volts. It is still too early to offer an opinion upon the results 
obtained with these different installations. 
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THE MECHANICS OF ELECTRIC TRAIN MOVEMENT. 


We give below an abstract of the diseussion which took place 
at Manchester on Mr. F. W. Carter's Paper on the above subject. 
An abstract of the Paper appeared in THE ELECTRICIAN, 


Vol. LXIX., p. 88. 

Mr. E. O’BRIEN said: The question of train resistance was of con- 
siderable interest ; though it was not of very great importance on sub- 
urban work. it was of some importance, and it was of very great impor- 
tance in connection with the larger electrifications which were bound to 
take place in the future. In Mr. Aspinall’s presidential address to tho 
Institution of Mechanical Engineers certain train-resistance curves were 
given. It would be seen that these curves showed rather lower train 
resistance at the higher speeds than those given in the author's Paper. In 
making the experiments from which these curves were produced it was 
soon found that it was exceedingly difficult to determine the train 
resistance of an electric train, and that the determination of the train 
resistance of the coaches of a steam train was an easy matter in com- 
parison. The only satisfactory way, in his opinion, of obtaining train 
resistance was by coasting. and very delicate and accurate instrumenta 
were required in order to measure the retardation accurately. A very 
suitable instrument was one used in the dynamometer car on the Belgian 
State railways. This instrument, Doyen's inertia ergometer, was an 
application of the Amsler integrator to the Desdouit's inertia d ynamo- 
meter. It integrated distance and inertia resistances alone, and recorded 
a curve whose ordinates represented the work done against these resis- 
It was operated by a pendulum whose indications were un- 
affected by the action of gravity on gradients. In all other tests it was 
necessary to have a very exact survey of the line. ‘This would be more 
fully realised when it was considered that a gradient of 1 in 2,000 made a 
difference of about 1 1b. per ton in the train resistance, and as the train 
resistances being dealt with were of the order of 10 lb., an inappreciable 
error in the gradient would cause a 10 per cent. error in the train resis- 
tance results. T'he author referred to a consumption of 61 watt-hours 
per ton-mile referred to in Mr. Aspinall's presidential address alread y 
mentioned. Mr. Carter's footnote to the effect that “ If, as seems prob- 
able, the six-car train contains only two motor cars, it is clear that it 
would be incapable of running to this schedule ? was correct. Practically 
all the trains on the Liverpool and Southport line run with two motor 
cars with a varying number of trailer cars, and the schedule varied slightly 
with the number of trailers. It should also be pointed out that the motors 
in the six-car train were working at a considerably higher efficiency when 


.tances. 
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running on the motor curve than in the case of the three-car trains. The 
combination of these facts explained the discrepancy. 
so frequently been made with the Liverpool and Southport line that ke 
thought it was here desirable to clear up a misunderstanding which con- 
tinually occurred in making these comparisons. 
the average length of run on the Liverpool and Southport line was 


Comparisons had 


It was assumed that 


1-32 miles. As a matter of fact, 70 per cent. of the train mileage run on 


the Liverpool and Southport line was run between Liverpool and other 
stations. 


The average distance between stations on these lengths was 
approximately J mile, and not 1°32 miles, which was the average distance 
between stations between Liverpool and Southport. 

It was a pity that there had been so much comparing of tests that were 
not comparable. The only tests that they really could compare were 
actual tests made with actual equipments on level line over a given 
distance and at a given schedule, and owing to the very large increases 


of energy consum ption that occurred with comparatively slight increases 


in the schedule when running at high speeds with one stop or more per 
mile. it was of the highest importance that such comparative tests should 
be conducted with the greatest accaracy. He looked forward to con- 
siderable developments in tke  high-tension contin uous-current 
system. It was now well known that the Lancashire & Yorkshire 
Railway Co. were going to electrify a short length of line between Bury 
and Holeombe Brook at 3.000 volts continuous current. It was not 
anticipated that the consumption of current at the train would be any 
way different from that of any other continuous-current train ; but it 
was Certain that the capital cost of rolling stock would not be appre- 
ciably greater than that of the low-tension continuous-current rollin 

stock, and that a very high efficiency of transmission would be ibtd 
between the power station and train : 

Mr. R. G. CUNLIFFE said. the considerations of mechanics dealt with 
by the author were obviously derived from the laws of motion, and were 
beyond criticism. He had no doubt that all engineers studying the 
subject made use of methods similar to those used by the author. The 
brake-horse-power was directly proportional to the time element con- 
sidered, to the first and second powers of the acceleration to the train 
resistance, and to the physical characteristics of the equipment. The 
acceleration shown in Fig. 7 was much lower than would be expected 
from the proposed dynamic changes, and the speed curve did not sup- 
port the low notching time given. .He could not accept the starting 
peaks of the current curve with the rapid notching shown. Such peaks 
should be much higher than indicated, or, alternatively, the time dunng 
which the controller remained on any notch would be longer. Fig. 6 
showed clearly that a more rapid use of the controller would have pro- 
duced results far more satisfactory and with lower energy consump 
tion, whilst much of the saving indicated by Fig. 7 was due, not to the 
dynamic changes made, but to the more efficient use of the controller. 
In his own practice he had found without exception that very large 
percentage variations existed between the results given by different 
motormen using the same equipment, to the same schedule, on the same 
track, merely by differences in method of control of their equipment. 
The results had been such as to prove that the maximum demand varied 
inversely as the rate of energy consumption during the accelerating 
period. i 

Mr. J. L. Morrer said the author had stated that the energy consump- 
tion up and down a gradient of 1 in 72, with stops at an average distance 
apart of 1 mile, was only 6 per cent. greater than on a level track vith 
the same distance between stations. He had made some calculations 
for a run of 1 mile, at an average speed of 30 miles per hour, on à gradient 
of ] in 100, with a train weighing 144 tons. The energy consum 
worked out to 26 kw.-hours for two 1-mile runs on the level, 23 kw.-heurs 
for a l-mile run up the gradient, and 9 kw.-hours for a 1-mile run down 
the gradient. "This shows an excess of 23 per cent. for the run up a 
down the gradient as compared with two 1-mile runs on the level. This 
difference from the result quoted by the author was probably due to 
different conditions. In the case he worked out the same average 8p** 
was taken for the run both up and down the gradient. The gear ratio 
was also altered to obtain the speed on the gradient, being 1-95 on the 
level and 1-25 on the gradient. It would be useful if the autber could 
give the results of any calculations showing the ditference in energy Con- 
sumption with a train running under its best conditions on the level an 
its best conditions up a gradient and down again. It would probably 
be greater than 6 percent. The author stated, with reference to curve G 
that “a higher speed gear would result in further increase of energy Cn- 
sumption.” By a higher speed gear he presumed that a gear rato 
nearer to unity was meant. A decrease in gear ratio in all but very short 
runs, allowed of longer coasting, and this was commonly suppos to 
reduce the energy consumption, It would be useful if the author could 
give some information as to the method he adopted in finding the most 
economical gear ratio for a given schedule. He had found that, within 
fairly wide limits, the year ratio made little difference to the energy 
consumption. ` 

Mr. F. LYDALL always found that the proper way to explain 8 dis- 
crepancy was to go right down into the causes of the same and see on 
what the various results were based. If the energy consumption in two 
different cases was analysed it could be divided into several portions, 
such as losses in the brakes, in overcoming tractive resistance. motor 
losses, &c. If it could be shown that the various losses were different m 
the two cases, duc to different circumstances, then the comparison 
which was made between the two sets of results was quite useless, This 
Paper seemed more or less intended to be a sort of sequel to other Papers 
dealing with the controversy between the alternating and direct -eurrent 
systems—at least, that was the impression conveyed. It was, of coume 
quite impossible for a man who believed in the single-phase system tO 
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83 or 84 watt-hours, which com pared with the L. & Y. consumption 


give up his convictions, and it seemed to him the difference of opinion 
must continue. The decision would mainlv rest with the authorities 
of the railways. How was the question to be attacked from their point 
of view * It appeared to him that the only sound method of getting a 
perfectly satisfactory comparison between the two svstems was to get 
alternative tenders from firms who were capable of carrying out both 
svstems equally well, not onlv for the first cost of the installation, but 
also for the running cost, and for a considerable number of equipments 
or locomotives. He would suggest that railway companies who had 
decided to go into the matter should send inquiries along to manufac- 
turers, who would certainly be quite willing to deal with them. 

Mr. W. Cramp: The author said: * In suburban service an exact 
knowledge of the train resistance is not of primary importance, as free- 
running speed is practically never reached, and the speeds actually 
attained are hardly affected within the limits of the practicable variation 
of train resistance." Did the author mean that the force required to 
accelerate the mass was always so much more important than that 
required to overcome train resistance that the latter might be neglected ? 
The weights given were also very interesting. It was there stated that 
one motor coach weighed about 49 tons, two trailer coaches at 30 tons 
each — 60 tons, total 109 tons, and that the average passenger load was 
oniv 8 tons. It was hoped that when electritication was accomplished 
the ratio of passenger load to train load might go up; as a matter of 
fact, that figure did not show anv improvement upon ordinary steam 
trains; but 8:5 to 109 still seemed an extraordinarily low ratio. Surely 
with distributed power this might be increased. 

Mr. J. DarziEL disclaimed anv bias towards single phase such as was 
alleged by the author to influence his calculated results. Neither on 
his part, nor on that of the company with which he waa connected, was 
there any such bias, nor were there any interests to be served to account 
for such ; the sole object of all tests made and calculations founded 
thereon had been to ascertain facts and obtain reliable information on 
which to baec future action. So far as he was concerned, the author's 
criticism was concentrated on his calculated consumption of 83:8 high- 
tension watt-hours per ton-mile for the schedule runs of which particulars 
were given in the Paper, and he disputed the correctness of his figures 
on the ground of incorrect handling on his part of the calculations 
involved in connection with the proposed more suitable gear ratio. He 
asserted that any saving to be thus effected was of an insignificant order, 
but he acknowledged that the establishment of the correctness of his 
figures would show the single-phase svstem to distinct advantage. To 
take up the author's points, his calculated curves and figures were 
obtained not from the makers! published characteristic of their motors— 
though they substantially agreed with this—but they were more reliably 
deduced directly from the curves of the actual road tests with the existing 
gear ratio, the results of which latter preceded the former in the Paper. 
The curves were simply re-drawn, due allowance being made for the 
increased motor purchase and the consequent higher acceleration, and 
for the increase of rotational inertia, due to higher armature speed. The 
actual and correct figures for rotational inertia were respectively 9-7 and 
11-6 per cent. of the train weight. Mr. Carter was no doubt aware of the 
method of obtaining the diagrams and figures required for a new gear 
ratio from a running diagram obtained with another ratio, aud that, 
though it involved several steps of calculation, it was the most accurate 
method possible, and absolutely reliable. Not only so, but the tabular 
data of analysis of the two sets of runs given on pages 188 and 189 of 
Vol. CLX XIX. of the '" Proceedings " of the Institution of Civil Engineers 
suggested this by the coincidence of the figures for notching efficiency, 
and they also provided a complete answer to the author's inquiry as to 
the saving in consumption which was shown by the diagram as being 
6-9 watt-hours per ton-mile in braking—the brakes being applied at 35 
instead of 37:3 miles per hour—and 9-6 watt-hours per ton-mile in in- 
creased efficiency. The source of this latter could easily be traced. 
The speed-time curve with the new gear ratio was originallv got out, not 
80 much with a view to saving consumption, as in an endeavour to 
reduce the root mean square current, the saving in consumption being 
more or less a by-product. The reduction in the root mean square 
current, of course, followed from the work being done at a higher mean 
voltage and mean motor speed, due to the notching periods being more 
quickly got over, and the run on the motor characteristic being propor- 
tionately longer; in other words, it might be said that the specific 
capacity of the motor was better utilised. When it is remembered that 
the efficiency of the machine rose practically inversely as the square of the 
current, and considering that the root mean square current was decreased 
from 445 to 360 amperes, the source of the efticiency gain need not be 
much further sought for. | 

It was not the case that with the second diagrani there was no margin 
for making up time ; this was practically identical on the two diagrams. 
Neither was the saving only of the order of 3 watt-hours per ton-mile. 
And it was evident that the author had repeated his Inst.C. E. error of 
working his motors up to only 320 volts, whereas 340 volts was the 
correct maximum pressure. For a fuller reply on these points he referred 
members to the '' Proceedings " of the Institution of Civil Engincers 
previously mentioned. To drive home the correctness of his contentions 
by actual road test he would refer to page 184 (Inst.C. E. “ Proc."), 
giving particulars of a single-phase run on the L. & Y. 30 miles per hour 
1-32 miles 15-second stops schedule. "This schedule both the author and 
Mr. H. M. Hobart had stated to be a more exacting one than the 26 miles 
per hour schedule of his tests just referred to. It happened that, by 
reason of the longer distance of run the existing Heysham gear ratio was 
well suited to this schedule. The high-teansion single-phase consumption 
amounted to 88 watt-hours per ton-mile on the average of a number of 
runs in both directions, reducible with a heavier train probably to 


stated bv Mr. Aspinall to be, on trains with a similar weight per installed 
horse-power, 96 watt-hours per ton-mile low-tension direct current, 
In comparing these consumptions it must be borne in mind that behind 
the direct-current figures up to the power station there lay losses in 
feeders, sub-stations, &c., of some 19 per cent., as given by Mr. Aspinall ; 
behind the single-phase figure there lay a loss of only some 3 per cent, 
As a further and final comparative figure of alternating-current and 
direct-current consumptions, he would instance that of a test by Mr. 
O'Brien (p. 135, Inst.C. E. “ Proceedings"), This was made on his 
26 miles per hour schedule, and specially for quotation against his tests ; 
the direct-current figure was 77 watt-hours per ton-mile, only attained, 
however, bv a braking deceleration of 2-7 miles per hour per second ; the 
consumption with a deceleration of 1-8 miles per hour per second equal 
to that of the Hevsham tests would have been 97 watt-hours per ton- 
mile. In his Paper, and now, he would have instituted further direct- 
current versus alternating-current comparisons based on Mr. Aspinall’s 
L. & Y. records in his 1909 address to the Institution of Mechanical 
Engineers, but for the fact that a deeper analvsis of these records showed 
them to be unsuitable for comparative purposes without reconstruction 
to an extent that would have made coincidence with their published form 
not immediately recognisable. In fact. as suggested in the present Paper, 
and as pointed out in his reply to the discussion on his Paper, it was 
verv easy to misread Mr. Aspinall's figures and curves. More particu- 
larly the consumption savings shown as due to increased weight of train 
in a great measure did not arise actually from this cause. None of Mr. 
Aspinall’s trains above his three-car train could, in fact, work to his 
time-table. 

To speak generally, he thought it was time for this question of railway 
electrification to be put on a basis to inspire greater confidence among 
railway people. No one could object to criticism, but he was quite 
certain that the critics would be employed to better purpose in the 
interests of their profession in this country in directing themselves to tho 
elimination of those weaknesses of the single-phase system which they 
were so quick to exaggerate for its condemnation, and to its develop- 
ment here, so as to put the British electrical trade in a better position to 
compete where single-phase apparatus was required, than in uselesaly 
endeavouring to stem the tide of progress by indiscriminate fault-finding, 
thereby assisting to undermine confidence. His view was that that 
was best which would be of the greatest future benefit to the railways 
of this country. Mr. Carter himself, in a traction article which he 
recently came across, referred. to the continuous-current  third-rail 
system as having complicated sub-stations, large current and excessive 
loss in low-tension feeders and return, and as being limited in applica- 
tion to crowded districts in the neighbourhood of big towns, and he 
stated that there was absolutely no prospect of the electric operation of 
main line railways while such a system was the best that could be offered, 
In contradistinction to this were placed the advantages of alternate- 
current working with single-phase alternating motors, transformer 
starting, high-voltage overhead current collection, alternating trans- 
mission, and few sub-stations and feeders, He did not think there was 
now any engineer who would not admit the preponderating advantages of 
single phase for main-line working, but there were still some who cone 
sidered and who stated that it was not suitable for urban and suburban 
work, and who advocated proceeding with such work regardless of main- 
line possibilities. This might be a correct policy in some instances. He 
had, however, given considerable time to the study of the subject, and 
he could say that he believed firmly that the coming of main-line electric 
working, particularly on heavy graded lines with dense, and particularly 
dense goods, traffic was, provided the prosperity of the country be main- 
tained, only a matter of a very few vears. To point this, he had only to 
say that by means of a single-phase locomotive, not too heavy to pasa 
the requirements of the engineers! department, trains of 40 waggons, as 
against the 29 that could now be taken by the heaviest permissible steam 
locomotives, could be run on the Midland Railway between Derby and 
Manchester (Ancoats), and that with a reduction in running time from 
three hours five minutes to two hours one minute, a saving ot 35 per cent. 
in running time. Because he said this he did not want anyone to con- 
clude that the immediate electrification of the Derbv-Manchester 
Midland line was impending. for it was not. He merely used it as an 
example of what electrification could accomplish on a heavily graded 
stretch of railway. What he had endeavoured to do was to show, in 
accordance with the teaching of his own investigations, that while the 
single-phase system had certain drawbacks in increased weight and cost 
of rolling stock equipment, on the one haud, possible main line elec- 
trification could not with prudence be overlooked, especially on some 
lines, and on the other hand that, even in dense urban passenger traffic 
work, its disadvantages were by no means so outstanding and it, in fact, 
had advantages of comparative performance suflicientlv great to make 
its rejection for any work that might be in contemplation a matter for 
the gravest consideration, and, indeed, of bad engineering whero main- 
line work was possible. While the use of both types of current on one 
line was possible. and in some cases, no doubt, might be inevitable, the 
resulting complications and additions to expense could not but be most 
serious, and had, indeed, been the cause of practically every set-back 
to which the use of single-phase apparatus had been subjected. The 
larger question which had been occasionally raised of late of rollmg 
stock interchangeability between railways he left. Prophecy had been 
made of another “ battle of the gauges " resulting over this in the future. 
He did not anticipate this. The interchange of locomotives between 
railways was not extensive, and in his opinion motor cars were not 
required and not suitable for any but certain types of short-distance 
traftic, where, except in London, interchange need not be practised ; 
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they were also expensive luxuries, as compared with locomotives, both 
to instal and to maintain. 

Mr. J. SAYERS (communicated) said he did not think either the 
extension of electrification of railways or their profitableness when 
electrified would rest very much with the so-called efficiency of the 
system. At the time of writing the joint Paper by Mr. Dalziel and 
himself his own position was that for an experiment which was made 
simply to test the conditions for main-line work high collection pressure 
was essential, and at that time there was only one system available 
which could use a high pressure delivered to the car; but he pointed out 
even then that, owing to other troubles, if acontinuous-current 3,000- volt 
motor came along it would, in his opinion, sweep the field. The recent 
successes of the American 3,000-volt continuous-current system were, 
he thought, the most important new facts in electric traction. 1t seemed 
impossible in this country to get anyone to consider seriously the enor- 
mous importance of the telegraph and telephone interference question. 
He supposed it was because so very few people at present had had any 
practical experience with a single-phase railway in this country; the 
adoption of continuous current as agains: akemating would very much 
simplify this important part of the question, especially so long as the 
Postmaster-General was allowed to insert in every Act mentioning 
electrification his present type of protective clauses. Between rival 
systems 2 or 3 per cent. in power consumption was, in his opinion, 
nothing compared with difference in reliability, elasticity in output, and 
adaptability to the conditions of the older roads. 

Mr. R. Livinestone (communicated) said the Paper dealt with 
the subject in such a clear way that only very minor points were left 
for discussion. Problems such as the power required for driving 
trains or the operation of coal and ore winders lent themselves to 
treatment by simple mechanical methods so readily that no disagree- 
ment was found between the calculated results and the actual results, 
provided that the calculations took account of all forces which would 
influence the results to any appreciable extent. In all such problems the 
acceleration of mass wa« of such great importance compared with the 
frictional resistance that a small error in the estimation of friction and 
windage was of no great moment. This was especially the case where 
the time for a cycle of operations was short. In long-distance runs, 
however, the friction and windaye became of greater relative importance, 
and one would expect in such cases the calculated results to be further 
out than in cases where the runs were shorter. in all cases, however, the 
accurate calculations of all resistances to be overcome should be made 
in the same way as the author had done, and he wished to support his 
contention that for short runs the actual results should be the same as 
the calculated. This he had found to be the case in such equipments as 
electric winders. 

Mr. Puitie Dawson (communicated): The author had made a com- 
parison with the South London single-phase service by imagining a 
direct-curreut equipment placed on the actual trains, and calculating 
the consumption for a run on the level for the average distance between 
the South London stations. They were asked to accept a figure of 59-4 
watt-hours per ton-mile for his train of [18 tons. The overall efficienev 
of the equipment for the specified run, although entirelv omitted from 
the Paper, could be deduced from figures given in the Paper, and on the 
rame basis of calculation as adopted in the Paper he found this to be 
77 per cent. Now, as a result of actual tests on direct-current equip- 
ments, it had been admitted* that where trains operated at high schedule 
speeds with frequentstops, theoverallefficiencey of the electrical equipment 
on the train in actual practice, and for correctly driven and correctly de- 
signed trains and equipmentsshould be of theorderof 70 per cent. Fora 
distance apart of stationsof | mile, and at a schedule speed of 25 miles per 
hour, which fairly corresponded to the author's run, the eflicienev was 
specifically stated by Mr. Hobart to be 70 percent, For a three-coach train 
on the Lancashire & Yorkshire line the overall efficiency wes said bv Mr. 
Aspinall to be 72-6 per cent. Mr. Hobart had published the results of 
tests made on the Great Northern, Piccadilly & Brompton Railway. 
where the equipment taken by Mr. Carter was in use ; the overall efficienev 
was stated to be 69 per cent. for schedule speeds of 17:5 miles per hour, 
the average distance between stations being about half a mile. Mr. R.T. 
Smith gave the overall efficiency for direct.current equipments on the 
Great Western and Metropolitan as 68 per cent. The efficienev would 
doubtless vary according to the conditions of the service, but, judging 
from the many results of actual test runs, he was of opinion that Mr. 
Carter's calculated figure of 59-4 watt-hours per ton-mile as the con- 
sumption, with an overall efficiency of 77 per cent. for the electrical equip- 
ment, was totally incomparable with all other published resulis of tests 
on direct-current equipments and did not represent any practical con- 
dition of working, even on a level line, and if the equipments, as proposed 
by Mr. Carter, were put to an actual test on the South London line the 
efficiency of the equipment could not exceed 70 per cent.; in fact, owing 
to the large num ber of gradients on which acceleration had to take place, 
he thought that it was more probable that this figure would not be 
reached, having regard to the considerable losses in the rheostats with 

t hedirect-current equipment. The great gain with single-phase o peration 
was clearly defined if the total consum ption at the generating station was 
calculated, and it could be shown that the direct-current system took 
about 10 per cent. more energy in units consumed at the generators than 
with the alternating-current system. This was due to the fact that the 
losses which occurred in the conversion from alternating current to direct 
current were entirely absent in the single-phase case, and that the loss 
in transmitting the power to the trains at the converted direct-current 
pressure was so much greater in the direct-current case than in the extra- 


* , Ja uM 
See Hobart, '' Electric Trains,” paze 75. 
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high-tension alteraat:ing-current system. So far as published results 
showed, the highest efficiency attainable from the alternating-current 
"bus bars at the power station to the circuit-breakers on the train was 


81 per cent. for normal direct-current working. About 21 per cent. of 


this Joss occurred in extra-high-tension transmission to sub-stations, and 
8 per cent. from sub-stations to trains. The overall efficiency in the 
alternatin g-current case for the South London service was not less than 
95 per cent. If the figures for consumption on the train were converted 
to power-station consumption, using the above efficiencies to perform 
the double run between East Brixton and Clapham-road, the consump- 
tion at the generator was :— 


Alternating-current working ........ TEEDE ess 17,850 watt-hours. 
Direct-current working ..................... besser eas 19,400 - 
Diflerenee «ouissoss teenies erem den EE 1,550 " 
Saving in energy consumption with alter- 
nating-current working ....... eese eee nnne 8-7 per cent. 


Thus a considerable economy in alternating-current working was shown, 
even accepting the author's figures for consumption for the direct. 
current equipment, which, if the calculations were comparable with his 
previously calculated figures, could not be considered as overestimated, 
and were in all probability the reverse. 

Dealing now with the performance of a South London train on the 
Liverpool-Southport service, he must thank the author for again drawing 
special attention to some figures which he gave in this connection, as he 
found on checking through the calculations that an error had been made. 
This necessitated a corresponding adjustment of his figures for energy 
consumption, and the latter should now be re-stated as 87 watt-hours 
per ton-mile, employing the braking retardation in regular use on the 
South London service. If, however, the exact schedule of the Liverpool- 
Southport service was repeated, the consumption of the train was 100 
watt-hours per ton-mile with the original South London equipment (i.e., 
not with the lighter equipments now in use) as compared with 96 
watt-hours given by Mr. Aspinall, and 110 watt-hours per ton-mile 
calculated by the author for the best performance of the single-phase 
equipment. With regard to the latter estimate, the author’s analysis 
of this run actually credited the output of the motors with 2 watt-hours 
for every pound of train friction over the whole run, whereas the train 
friction portion of the output should only be taken into account to the 
point of cut-off; the kinetic energy of the train at cut-off was included 
separately in the output, and part of this energy was used in overcoming 
train friction for the remainder of the run. Bv the author's method this 
energy was, therefore, credited to the output in two places, Again. the 
author had swollen the figure for alterating-current consumption by 
taking an average of 14 Ib. per ton for train resistance. Now, Mr. 
Aspinall had stated that the resistance of a three-coach train on the 
Liverpool- Southport service was 12 lb. per ton at 40 miles per hour; the 
average speed of tlie run considered was 33 miles per hour, and therefore 
the average resistance of 12 Ib. per ton which he took for this service to 
allow for the proportionatelv greater resistance at the maximum speed 
(45 miles per hour) should be ample. The author also attacked the 
records obtained in a non-stop run from London Bridge to Victoria, 
published in à Paper which he read before the Institution of Civil Engi- 
neers last year. The result given was not deduced theoretically, but was 
the result of a test made under ordinary conditions of working, and 
without any specially favourable circumstances. For his own part he 
should decidedly prefer to base calculations on actual records of elec- 
trical energy consumed, as measured by instruments at the point of 
supply and checked again by further instruments at the power station 
from which his figures were taken, than to bare them on a pure assump- 
tion as regards train resistance, and this to be estimated as an average 
to the point of cut-off of power, a factor admittedly most difficult to 
estimate, and susceptible to a large percentage of error. As Mr. Aspinall 
had already pointed out, very few reliable data were available as regards 
train resistance with electric multiple-unit trains. With regard to the 
instruments used on this run, the one at the point of supply was especially 
calibrated and installed bv the British Thomson-Houston (o. for the 
purpose of the test, and with a range chosen for the work in hand. The 
recording instruments at Deptford were only used as a check, so that 
the author's assertion that he had relied on instruments which were 
useless for the purpose had no foundation in fact. It was true that the 
author referred to some tests of his and selected from these for his pur- 
pose the highest resistances recorded, after assuming an equivalent 
average speed which he might say, after examination of the speed-time 
records, was decidedly on the high side. He had, however, overlooked 
the fact that the tests which he (Mr. Dawson) made to determine the 
train resistance on the South London line consisted of very short coasting 
runs at varying speeds. In this connection he would like to point out 
that Mr. Hobart, who had devoted a good deal of attention to this 
subject, and might be considered an authority, made the following state- 
ment in his book on electric trains: ‘ [t appears, however, conclusive 
that when over a level and well-built permanent way a train is run at à 
constant speed the train friction is very much less than when the train 
is driven at varving speeds, the mean value of which is numerically equal 
to this constant speed." The speed during the test run which Mr. Carter 
criticised was fairly uniform from the end of the period of acceleration 
to the commencement of the period of brakin g, and if there was any truth 
in Mr. Hobart’s remarks it would certainly apply to this particular ca*e. 
Mr. Hobart also presented curves of tractive resistance, and according 
to them the train resistance at a speed of 40 miles per hour as taken im 
these was about 104 lb., and 14 lb. at 50 miles per hour. Mr. Aspinall 
gave a higher resistance for his Liverpool and Southport service—v!2» 
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12 Ib. per ton at 40 miles per hour. Mr. Carter chose the abnormal figure 
of 16 lb. per ton, and on the pure assumption of train resistance, which 
had every evidence of being considerably overestimated, pro ved his case. 
For the various pre-mentioned reasons, he must, therefore, entirelv 
disagree with the author's suggestion that the results he published 
represented a violation of the principles of conservation of energy. In 
the author's endeavour to elucidate the difference between alternating- 
current and direct-current working by calculating the consumption for 
the South London service with direct-current equipments, one half 
of the problem had been left in complete obscurity. If this were brought 
to account as shown in the above remarks, in many cases the advantage 
of single-phase working, even for suburban services, was conclusively 
demonstrated. "This advantage was hardly expected in the early stages, 
as the system was mainly intended for long-distance lines to which the 
suburban lines were more or less incidental. ‘The recent decision of 
the Prussian Government to electrify the whole of the Berlin Stadtahn 
with a train frequency of 40 trains per hour as a purely suburban line 
on the single-phase system showed that some railway authorities did not 


share the author’s opinions. 


To be concluded. l 
( ) di 


INDUCTANCE AND CAPACITY OF THREE-PHASE 
TRANSMISSION LINES. 


BY LOUIS COHEN. 


In a previous Paper* the author has developed a method for 
determining the inductance of a network of linear conductors, 
and by the aid of the well-known relation 


LOV3—1. .. . . s... (0) 


the capacities were determined from the known values of 
the inductance. In this Paper it is proposed to apply the same 
method of treatment for the determinaticn of the inductance 
and capacity of three-phase transmission lines for any spacings 
between wires and any voltage distribution on the lines. 
Let L,, L,, L3 denote the self-inductances of the lines 1, 2, 3 
respectively. 
M,, is the mutual inductance between 1 and 2, 
M, 2 and 3, 


29 39 39 
Mis A. - " ] and 3. 


E, sin wt, E, sin (wt—120°), Eg sin (wt—240°) are the 
E.M.F.s impressed on the lines 1, 2, 3 respectively. Leaving 
out of consideration the resistance of the lines, we shall have 
the following three differential equations, expressing the 


reactions in the circuits :— 


dt dI. dl, , . , 
L, a tie nts gy =E sin wl | 
dI di dI ` 
Laz +M: y + Mas jp 7 Es sin (cot 120°) v. . (2) 
dl; dl, dl, — "v | 
L, di -Mg di +M»; dt = E, sin (wt—240°) j 
By the aid of determinants we can evaluate the three 
dl, dl, dL 
- d —*, which are as follows :— 


uantities ,!, ^an 
E dt’ dt dt 


dl, E,(L,L4—M?;) sin ct 


and 1/K,, 1/K,, 1/K, will represent the effective inductances of 
1, 2, 3 respectively. From the known values of the inductances 
we can determine the capacities by the relation given by 
equation (1). 

Equations (3) to (6) are perfectly general, and can be applied 
for any spacing and any voltage distribution. 

We shall now make use of these equations in working out in 
greater detail a few special cases, and also give numerical 
illustrations. 

Symmetrical Spacings and Balanced Voltages.—We have 

E,=E,=E,=8, 
L4 bL L. 
MeMa MyM 
Equation (3) reduces to 


L?+2M3—3LM?: | 


dl, E(L* — M?) sin «t+ E(M* - LM) sin (cet — 120°) + E(M? - LM) sin (ent — 240°) 


eR : - ; A/3 
since sin (aot — 120°) = — 1 sin ot ~ ee (ot 
: l /3 
and sin (ct — 240°) = —1 sin ct 4- Y, cos ot, 
di, E(L?—2M?+ LM) E . 
eget — t= ae sin (f = sin e, . . (8 
weget dt 8 +28—3LM2 LM” e 


and the effective inductance f of the line is L — M. 


| ar əl 
Now, L=21{ log, “"—0-75}. M I | log, "s 1) 


where /-length of line, 


a=radius of conductor, 


and d — interaxial distance between two conductors. 


Substituting these values we obtain 
no d 
—9] ! “10-95 ', 
[= l; log. aa 25, 


which is the well-known formula for the self-inductance of a 
symmetrically balanced three-phase transmission line or a 
single-phase transmission line. We shall have, of course, 
similar expressions for the other two lines, since they are 
symmetrically arranged. To determine the capacity from 
(1) and (8) we take the value of L which is produced by the 
magnetic field outside of the conductor, and neglect the in-' 
ductance due to the internal magnetic field, as explained in a 
previous Paper. In that case we have 


L=2l log, e od 
A ors 


and {=L-—M=-2l los, ^ 


lx 10!5 


C= mf. (l is expressed in cms.), (9) 


2 log, a” 9 x 1020 


TF E4,5M,, — L,M,,) sin (ot —120°) +E3(M Moa  L5M33) sin (et — 240°) 3) 
L,L,L;4-2M,,M,,M,,— L,M?;,— L,M?,, — LM? bo: Ww ( 


.dt 

dY, E,(M,.M.,— MjL;) sin ot+ E,(L,L3—M?,5) sin (cot— 120°) + E(M,,M,,— Ly Maa) sin (cot — 2407) 4 
dt L,L,L,+2M,.M,,M,,—L,M,,-L,M,,-L,,, 0 vh o) 

di, E,(M..M,,—L.M,j) sin ot + EM,,M;,—L,M;y sin (ct — 120^) + E(L, L4 — M?) sin (et — 2107) 5 
de Lalat 2M, MaMa La M? a LM? - LM, E a e tar) 


"The three equations (3), (4) end (5) can be put in the form 


= K, sin (ot—9) | 
| 


qi NOE a) — o 


dI | 
3 K : 
eis sin (eX — 
dt asin ( v3) J 
—_ —— MÀ —— ——MHÓÀ—ÀÀ i M—M € a Má— —— — 
* " Inductance and Capacity of Linear Conductors,” THE ELECTRICIAN, 


February 14, 1913. 


in the same plane, and two of the spacings are equal. 
in this case 


which is the well-known formula for the capacity of a balanced 
symmetrical three-phase transmission line or a single-phase 


line. 


Semi-Symmetrical Spacings.—The three wires are arranged 
We have 


M,,—M;,— M,, say, and M,,=M,, sav. 
From the symmetry of the arrangement it is obvious that 


DPA the inductances and capacities of (1) and (3) will be the same ; 


608 THE ELECTRICIAN, JULY 18, 1913. 


hence it is only necessary to consider conductors 1 and 2. 


a * 
Suppose, now, that one of the conductors is grounded, say 


Equations (3) and (4) will in this case reduce to the following | wire 1. We have then E, sin ct—0. and equations (3), (4) 


equations (10). 


" E (2L2 3M, —M,M,-- LM, E LM;] sin of EV (Mg + LM, - LM, - M,M,} cos ot ) 
dU L5--249M, LM, +My) L. (8) 
; '3 ! 
di, P (9M LM,- LH M2 MM sin ot - EY. (MM, —LM, - L? + M,?} cos et | 
ex | 
dt LF 2M M, — LM, Mj) J 
It was assumed in the above that the voltages © E 4/3. 
are balanced. Put for brevity di, >? (L— MM, Mj); sin ot: 4- E (L--Mj)(M,— Mj); cos ot 
» ) ^ Pa 
Vase a a dt L34+-2M 2M, LM; M) 
?4 LÀ c 3 , "m 
"o MÜTFLM,-LM-MM =K, ji = ‘LM, +M,2—L?—M,M,} sin ott, E \M,M,+M,?—LM, — L* cos ot | (13) 
4)2M,°—LM,—L?+M,?—M,M3} 3:090 dt ic LFM eM, L2M5,—M,j 
y3 | f 5 Š ) /9 
9 1MIM-LM,-L? Mj] =K, a P ipM, E M3 II MM, sin ot EE (L*--LM,—M, - M,Mjjcos af | 
l 3 = 
L?+2M2M,—L(2M,?+M,?) =P J dt ^7 L3T243M; LM, TM) 
We get for the effective inductances Using the data from the previous example, and neglecting 
i P P the internal magnetic field in the calculation of the self- 
liea =— ~ and faee. = 22.2 (12) |; . = IS, using ralues 
1 eft. VK2+Ke 2 JESTK? inductance—that 15, using the valu 
TAs 3 4 
Erample :— ' L=0-694 mh. per 1,000 ft., 
: a—0-1 in., d=24 in., = 1,000 ft. M , = 0-360 t EE 


L-2 log, 0-75}, 


Introducing the numerical values of a. d and l we get 
L-—0-71 mh. per 1,000 ft. 
M,—0:360 ,, » 
M,—0-318 ,, " 
Substituting the above values in (11) we get 
K,—0-493, K,=0-0382, K,=—0-257, K,=—0-462. 


ana P=0-1845 
Li, eft. =— Eo -= — = (373 mh. per 1,000 ft. 
4/ (0-493)? + (0-0382)? 
RE nose, 


A/ (0-251)2 + (0-462)? | 


t 

If the wires were all equally spaced 2 ft. apart the inductance | 
of each line in this case would have been (—0-349 mh. per : 
1.000 ft. ! 


To determine the capacities of the lines we must use, as | 
explained above, the following formula for L :— 


L=2 flo Taj 
SA Ae 
Hence, for the above constants, L=0-694 mh. per 1,000 ft.; 


M, and M, will have the same values as given above, and 
K,=0-465, K,=0-038, K,=—0-243, K,— —0-138, 
P —0-1666. 
0-1666 
» 0-1666 —0:3 
^ A/ (0-243)? + (0-438)? = 7 


Ail. making use of the relation given by equation (1) we get 
for the capacities of the lines 


fi, ett. = =0-357 mh. per 1.000 ft. 


is eff 


30-5 x 103)? x 105 
V aer XIT = 0.0029 mf. per 1,000 ft. 
u (30-5 x 103)? x 1915 E" 
C2 70.333 x jox x 19207 99031 >» " 


and (5) reduce to the following equation (13) 


M,— 0-318 


we get, on substituting these values in equations (13), 
0-1666 


s, ES 


al ef, = — = 1-464 mh. per 1,000 ft.. 
' 4/ (D113) (0-0466)? 

Dais 0-1666 "T 
Dem A/ (01225) 2+ (0-438)? À 

(«a= ay 389 — 


\/(0-1083)2-+ (04142 
The effective capacities of the three lines are 
Cordi qur gx 7 000708 mf per 1,000 ft. 
0 Q05x 103? x 10% 
?' 0:366 x 106 x 9 x 1020 
(O0 (30-5 x 105)? x 1015 
0-389 x 108 x 9 x 1020 


—(0-00282 a » 


C3 =0-00266 or] 1> 


TRANSMISSION EXPERIMENTS WITH EARTH 
ANTENNÆ.* 


BY F. KIEBITZ. 


In the summer of 1911 the author carried out experiments with 
earth antennæ at a place near Belzig, in the course of which he 
succeeded in picking up wireless signals from great distances, and 
also in sending signals to a distance of several hundred kilometres, 
with the aid of a petrol-electric set of 2 kw. output (see THE ELEC- 
TRICIAN, Vol. LXVIII., p. 868). ; 

In order to obtain further information as to the mode of operation 
of horizontal antennae, experiments with similar arrangements 
between Berlin, Güstrow, Norddeich and Swinemiinde, were 
repeatedly conducted in the period February to May, 1912. . The 
positions of the stations and their distances apart can be seen in Fig. L. 

Method of Measurement.—The strength of the received signals 
was determined by the shunted telephone method. It is difticult 


with this method to obtain results which can be repeated, firstly; 


because it is a subjective method, and. secondl v, because the sensitive- 
ness of the detector changes easily. When extreme care Was 
exercised as regards the handling of the detector it was possible, if 
there were no disturbances and under otherwise similar conditions, 


pcc d d eee ye eee I Sere 

* Translation, somewhat abbreviated, from the “Jahrbuch E 
drahtlosen Telegraphic.” Communicated from the German Imper4 
Telegraphs Experiment Office. 
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or a skilled observer to carry out the setting with a reliability of 
about 50 per cent. In spite of this low accuracy the measurements 
were made by this method, owing to the fact that there exists no 
other method of measuring the weak received impulses, at least in 
the open country. 

With this method it is especiaily necessary that the observer 
should not know whether strong or weak signals are to be expected. 
In the experiments here described it was therefore always so arranged 
that the observer did not know which of the arrangements was used 
for sending or receiving—for instance, Güstrow sent signals for a 
whole hour, using different antennze. These antennz were changed 
every five miautes, and at each change a different pass-word was 
given. At the receiving stations, the order in which the antenne 
were changed was not known ; they only measured the loudness of 
signal for each password. 

When, on the other hand, reception experiments were carried out 
at Güstrow, with different antennz, the distant stetion was made to 
send the pass-word for about 2n hour, always with the same energy. 
When necessary, a third station was employed, to test if the loudness 
of the signals varied. The observer at Güstrow measured during the 
whole period the loudness of signals received with the various 
antenna arrangements, which were switched in and tuned without 
the observer being able to see which arrangement was being used. 
This precaution protects the observer from unsuspected self- 
deceptions, and showed that only when the signal loudness-differences 
are very great is it possible to draw conclusions as to received in- 
tensities from single observations. In all cases where figures are 
given for the loudness these represent mean velues obtained from 
Observations extending over some weeks. 

Observations between Norddeich and Swinemunde.—At Norddeich 
two 5-mm. diameter phosphor bronze wires about 500 metres long 
were set up on posts about 10 m. high in the E.-W. direction approxi- 
mately. The wires were insulated like telephone wires by means of 
double-shed porcelain insulators. The outer ends were free (not 
earthed). These conductors could be loaded up to 4 kw. antenna 


FEN NR 


Fig. 1. 


energy before any sign of brush discharge over the outer shed was 
observable. The naturel wave-length (of the one wire vibrating in 
] wave-length or of both wires vibrating in } wave-length) was less 
than 2,200 m. It could not be determined exactly owing to the fact 
thet connecting leads, about 10 m. long, leading to the. test-room 
were required. The electrostatic capacity of the pair of antennz 
was about 2,000cm., the radiation resistance 30 ohms. The 
antennz were stretched out quite near the Watten Lake and the 
ground beneath them was covered with water. 

A similar antenna, identical in all respects, was erected at Swine- 
miinde near the beach, in an E.-W. direction, and supported on poles 
8m. high. The water was about 2m. deep. The natural wave- 
length was 2,080 m., the electrostatic capacity 2.200 cm., and the 
radiation resistance 25 ohms. 

Experimental messages were exchanged between these two 
antenne, with waves of 2,100 m.-2,250 m. wave-length. It was, 
however, only rarely that faint signals were observed, whilst between 
Norddeich and the horizontal antenne at Swinemiinde practical 
commercial communication was possible. Between the Danzig 
coast station and the Swinemiinde earth antennz (300 km.) com- 
munication was possible either way, both by day and at night, with 
the wave-length of 2,000m. The loudness of the signals was 
measured as ‘between 80 ohms and 230 ohms [metres printed in 
error in the original.— Ep. E.] 

In the case of reception from far distant mammoth stations, it 
was noticed that at Norddeich the Poldhu and Clifden Marconi 
stations could not be heard with the horizontal wires, while at 
Swinemünde they were easily heard, in spite of this station being 
900 km. further away. 

For a short time the effect was tried at Swinemünde of lowering 
the wires from 8 m. to: 4 m. above the ground. It was then 
noticed that this produced, both for sending and receiving, à very 
distinct diminution of the range (Fernwirkung) Since in the 
earlier trials (at Belzig) on dry soil no merked dependence of the 


carrying power upon the height of the wires above ground was 
observed, it is proved that the proximity of ground water reduces 
the effect at a distance, or carrying power, of horizontal antenn®. 
Whether this is caused mainly by absorption of the oscillations in 
the moist ground, or else by reflection (mirror effect) can be determined 
by experiment. The absorption must make itself noticeable as an 
increase in the radiation resistance of the antenna as the earth is 
approached. The reflection on tbe other hand owing to the 
reduction of the radiation caused thereby, will show itself as a 
diminution of the radiation resistance. 

Since the horizontal antennz at Norddeich showed a greater 
radiation resistance (25 ohms) than the more effective, similar and 
equal antennz at Swinemiinde (20 ohms), it must be concluded that 
greater absorption occurs in the marshy soil of Norddeich than in the 
sandy soil at Swinemiinde. 

No marked temperature influence could be definitelv proved. 
The carrying power of the Swinemtnde earth antennz was the same 
at —18°, with the ground frozen, as it was in warm spring-like 
weather. For more rapid oscillations a smaller absorption is in 
general to be anticipated. For this reason the antenne at Swine- 
miinde were shortened to half their original length, that is, to twice 
250 m. On their then being operated with waves between 1,000 m. 
and 1.400 m. in length. the carrying power, in communication 
between Norddeich and Danzig was not reduced, but in some degree 


even improved. 
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Between a 250 m. antenna at Swinemünde and the coastguard 
station at Danzig a regular test traffic was carried on for several 
weeks, and this was always successful with the exception of one or 
two occasions, when strong disturbances were present. 

After this, the antennz at Norddeich were also shortened to 
250 m., and at the same time raised to a mean height of 20 m. above 
ground. When these antennz were operated with 2-5 kw., loud 
reception at Swinemünde was attained. The signals were also heard 
at Danzig; signals could also occasionally be sent more than 
1,000 kilometres to ships at sea. With these conductors having 
their ends free, the carrying power of a single antenna (with earth 
connection at inner end) was as a rule greater than that of a pair of 
antennae; the directive effect of the pair was, however, much greater 
than that of a single antenna. 

Observations made at Gustrow.—In a field in the neighbourhood of 
Güstrow the antenna arranged, as shown in Fig. 2, was erected. In 
the centre stood the hut S; from this the conductors, 250 m. long, 
were led in the four directions of the compass. Each supporting 
post was 15 m. high, and consisted of two wooden poles fastened 
together. The posts supported three conductors of 2 mm. diameter 
phosphor bronze wire, on porcelain two-shed insulators ; one wire 
was 15 m. above the ground, another 5 m. and the third 1 m. The 
inner ends of these wires were led into the hut through insulating 
bushes, and could there be connected to the sending and receiving 
apparatus. The outer ends of the wires were either left free (in- 
suleted), or else connected to earth through Leyden jars. In the 
centre of the spot, quite near the hut,-a foundationy5 m. high wes 
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built up out of telegraph poles, and upon this a steel mast 25 m. in 
height, and insulated with glass insulators, was set up. This mast 
served as support for an umbrella antenna 30 m. high, consisting 
of the steel mast as connecting lead, and of eight copper wires each 
20 m. long. In the nsighbourhood of the hut an earthing net was 
buried ; this consisted of four pieces of galvanised iron wire netting, 
25 m. long and arranged in the form of a star, and 16 zinc sheets of 
200 x 40 cm.? area. At the outer ends of the pole-supported con- 
ductors were four smaller fan-shaped earth connections consisting 
e&ch of two nets, and six zinc plates of the size above mentioned. 

The resistance of these earth connections was 8 ohms to 9 ohms 
for the outer earths, and about 1 obn for the central one, measured 
with low-frequency alternating current. The natural wave-length of 
the antenna pair was 1,040 m. to 1,070 m., and its capacity 
800 cm. to 900 cm., the same as that of the umbr.lla antenna; in 
consequence the umbrella antenna could be tuned to a definite wave- 
length with the same means as a pair of directive aerials. 

As source of power for the transmission experiments a petrol- 
driven generator was employed, which, when fully loaded, was able 
to supply, for a short time, 2 kw. high-frequency energy. Working 
was effected with quenched spark. The oscillatory circuit consisted 
of Leyden jars and variable oil condensers ; the coils required were 
built up on the spot, and were so dimensioned that sending could be 
carried on with the following wave-lengths: 970m., 1,340 m., 
1,840 m., 2,370 m., 3,200 m., 3,900 m., and 5,000 m. With smaller 
waves effective excitation of the horizontal antennz could not be 
effected on account of their great natural wave-length. 

In the case of the horizontal antennæ, 2 kw. of high-frequency 
energy could be supplied to them without any insulation difficulties 
becoming evident. On the other hand, the much more effectively 
insulated umbrella antenna gave out when loaded with only a quarter 
of this energy, because the potentials occurring in this case are 
considerably higher than they are with earth antennz. A strengthen- 
ing of the insulation of the umbrella antenna was not possible on 
account of the greater weight, this entenna being already stressed to 
the limits of safety during the storms then prevalent. 

These antennz: were tested in communication (both ways) carried 
on between the coastguard stations Norddeich (320 km.), Swine- 
münde (150 km.), Danzig (450 km.), and with the horizontal antenne 
mentioned from Norddeich and Swinemünde, with en experimental 
station at Berlin-Schóneberg (170 km.), having & 40-m. Reussen 
antenna, and with an experimental station of the Telegraphs Experi- 
ment Office in Berlin, which is equipped with a cage aerial of 
four 100-m. single wires stretched over the roof. The most favour- 
able wave-length was found by causing a station to send in turn with 
each available wave-length, one after the other, while the other 
stations simultaneously measured the loudness of the signals. It 
was found, in all cases, that, independently of the kind of antenna, 
the loudness of signals by day and at night, was the greater the 
smaller the wave-length. Waves of over 2,000 n.. from Güstrow 
scarcely reached Swinemünde, while the short waves (under 800 m.) 
could still be heard with the earth antenna although they could not 
be tuned. From this it can be concluded, in agreement with other 
observations on the use of different waves, that for distances of 
several hundred kilometres, in order to achieve great loudness of 
signals the shortest waves are advantageous. In the daytime 
however, it is known that the spreading-out of the waves is the more 
strongly influenced, the greater the distance and the smaller the 
wave-length. For these reasons the wave 1,350 m. was used as the 
normal wave for the Güstrow experiments, because this wave could 
conveniently be excited in all the earth antenne, with and without 
terminal condensers, and could also be heard well by day and at 
night, with a loudness which, for the distances in question, did not 
vary too much. 

In the reception experiments the 30 m. umbrella antenna was 
equivalent to a conductor 250 m. long, 15 m. high (connected to the 
central earth connection), and with insulated outer ends. 

When sending, the signals from the umbrella antenna gave 
considerably smaller sound intensities at the receiver than were 
obtained when sending with a conductor 15 m. high, evidently 
owing to the fact that the umbrella antenna could not be loaded to its 
full output capacity. The carrying power increased, both in sending 
and receiving, with the conductors oi 1, 5 and 15 m. height with free 
outer ends, in the approximate loudness retio of 200: 50: 20 ohms. 
With terminal condensers of capacity similar to that of the conductor, 
8 smaller dependence of the carrying power upon the height of the 
conductor was noticed. In general, for sending and receiving, the 


a greater carrying power than that of a single antenna ; in some cases 
it w «& even superior to a single antenna with the end free. 

In order to detect any electrical inequalities of the four antenne of 
the cross at Güstrow, all the antennz were measured separately and 
in pairs, both with and without condensers at the ends ; the meaaure- 
ments including: the natural frequency, the capacity (for long 
waves), the logarithmic decrement for the 1,340 m. wave generally 
used, and the radiation resistance. These measurements were made 
by A. Klages, and the results are given in Tables I. and II. These 
show that the antenne had very nearly the same properties in the 
different compass directions, also that the sub-stratum over the wbole 
station area revealed no electrical inequalities. á. 


|Dam ping (with 1,350m 
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‘Antenna, Natural  . Capacity wave). 
Antenna height. wave-length. (for long [I ———— 
direction. | | waves). | Resistance. 
m | m | cm. ‘Decrement. Ohms. 
North ......... I5 | 1005 1450 | 0-061 12 
D. Abende 5 1.090 1550 | 0-076 14 
E l 1,200 1,800 0-118 19 
South ......... l5 , 1070 | 1425 0-062 12-5 
Wm 5 1,100 | 1,500 0-096 18:5 
East... 15 | 1,045 1,410 , 0-044 9 
vie Seno 5 |} 1055 1,440 | 0-073 15 
cee l - | 2,150 ' 0-123 17 
West ........ 15 1.075 1,440 , 0-048 10 
E. refi 5 1,105 1,530 | 0-081 15 
der l 1,160 | 1,770 : 0-107 
E.-W. pair 15 1,060 | 725 | 0-056 
i 5 , 1100 755 0-097 | 
: a e 0 1335 | 0146 
N.-S. pair l5 ' 1,060 | 700 0-059 | 
» e, 85 ! 1065 785 0-105 : 
e L d | 1,200 p. 3 


Table II.— Measurements. with Condensers at Ends. 


North ......... I5 | | 2430 0-105 13 
Per 5 — 2,510 0-159 19 
South os 15 | | 2.360 0-108 13 
M eei 5 22 2,430 0-171 14 
East............ 15 | 1,690 ' 2.460 0-103 12 
"ar 5 | EE 2,330 0-163 20 
ab deese quedes 1 | s 2,475 0-188 21 
West ......... 15 1,740 2,300 0-107 14 
"cen 5 : 1,750 | 2,390 0-165 20 
EN Lb 3 TM 2,600 0-193 21 
N.-S. pair ..| 15 | E 1,345 je e 
oA”: wad 5 Ae 1,370 0-135 29 
E..W. pair...) 15 1,730 : 1,275 0-115 26 
7 "I | QE 1,300 0-165 36 
. jus E g oe d 1,440 0-192 38 
———_—rr ee — 


The wave-length with the conductor ends free was throughout 
somewhat greater than four times the antenna length (1,000 m.); 
from this it results that the velocity of propagation of the waves over 
the ground was somewhat smaller than the velocity of light. On 
bringing the conductors nearer to the ground, from 15 m. to ó m. 
and to ] m., the natura! frequency became greater by several per 
cent. ; the capacity : lso increased. The damping decrements were 
greater when the ends were connected to condensers than when left 
free ; they increased considerably when the conductors were brought 
nearer to the ground. The measured values were, however, still 
small enough for sufficiently good tuning to be obtainable. All the 
same the measured values show that a further augmentation of the 
damping, such as could be obtained by the use of several parallel 
wires in each antenna, is not advisable, because the tunability of the 
waves would very soon become insufficient. 

The radiation resistances were greater than those usual in the case 
of T, or also umbrella-antenne. Consequently the horizontal 
antenne could have been loaded with the entire available high- 
frequency output (2 kw.), without the insulation of the double-shed 
insulators failing. This great advantage of earth antenne, namely 
that of taking up high outputs without great insulation requirements, 
has regularly manifested itself in all the experiments hitherto carried 
out. 

With Norddeich, Swineminde and Berlin regular communication 
in both directions was effected with the 15-m. high antenna at ell 


carrying power of a directive antenna-pair is less than that of a 
Blightly airective single conductor joined to the central earth wire. 
1f, however, the outer ends of the conductors were not left free but 
were connected, through a suitable small condenser (of about 
1,700 cm. capacity), to the earth wire, the antenna-pair had as a rule hi 


hours of theday. At Danzig (450 km.) the Güstrow signals were only 
occasionally heard ; and in the same way the Danzig signals were 
but rarely heard at Güstrow. 

The low single antenn gave small sound intensities; in a 15-m. 
gh antenna, for example, receiving from. Norddeich 1 ohm loudness. 
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was measured, at 5 m. height 5 ohms, and at 1 m. height 8 ohms. 
When the horizontal antenne with free ends were used the carrying 
power of a simple antenna with small directivity was as a rule greater 
than that of a directive antenna-pair with marked lateral minimum 
On the other hand, when the outer ends were connected to Leyden 
jars with earthed outer coatings & greater carrying power was shown 
by the antenna-pair than by the single antenna. The capacity of 
these jars was of the same order of magnitude as the antenna capacity. 


THE *KNIGHT" PUBLIC FIRE-ALARM SYSTEM.* 


BY E. E, MOORE. 


This fire-&larm system has been invented and the apparatus de- 
signed to comply with the following requirements :— 

Faults of any description on the line should make themselves 
known at the central station or be readily discoverable from there. 
Any of these faults should, by simple menipulation at the station 
switchboard, be cleared so far as its effects gre concerned. so that the 
alarm points ere stil] able to send through &n alarm. The fault or 
faults may then be seen to at the first convenient moment, after 
which the circuit can revert to its normal state. Only the pulling 
of a fire-alarm handle, and nothing else, must give the fire signal at 


the station. The fire signal coming through should et once proclaim 


itself as a genuine fire call. If more than one alarm pcint is on a 
circuit the signal should then denote within 10 to 15 seconds of the 
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start of the call the identical point which has been operated. It is 
an advantage for a code alarm to repeet itself, and a still further 
advantage for every alarm to record itself automatically. If more 
than one alarm point is pulled at a time, there must be no confusion 
of signals, and yet no elarm must be lost by being automatically held 
up whilst à previous alarm is ringing in. The fire-alarm transmitter 
should be simple and positive in action. Once the operator has 
pulled the handle he should have no further power over the signal. 
When the transmitter has been pulled a bell should ring et the point, 
giving some idea to the operator that his signal is being transmitted. 
This bell should not ring unless the alarm signal is positively coming 
into the station. If telephonic communication is provided for the 
public to make use of, this should be arranged in such a manner that 
the telephone is not accessible for use, or cannot be brought into 
circuit, until the fire alarm has been given and fully received. Dis- 
trict calls coming into one station in large towns should be auto- 
matically transmitted to any other station or stations if necesssary. 
It must be possible to add any reasonable number of new alarm 
points from time to time to the system. This should be done with- 
out necessarily running lines from the new point back to the station. 
Lines from the new point to the nearest existing point should be 
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sufficient. A new point should also not entail any alterations or 
additions to the station apparatus, nor should it be necessarv to put 
any part of the system out of order whilst the new point is being con- 
nected up. 

The “ Knight " Transmitter consists essentially of à small train of 
wheels capable of being driven by a spring which is enclosed in the 
spring box. The clockwork is normally held in check by means of a 
release cam, which is solid with the release cam axle and engages 
with the pull trigger. It will be observed (Fig. 1) that this trigger is 
pivoted at the inside end of the pull-handle rod. When the handle 
is pulled, the trigger is likewise pulled forward away from the release 
cam, thus leaving the clockwork free to revolve. As soon as the 
trigger is clear of the release cam it is so weighted that it tilts up- 
wards, and no matter how quickly the pull handle may be released 
and pushed back by its antagonistic spring, it cannot stop the motion 
of the clockwork. Geared to the release-cam axle in the ratio of 
2 to l is the code-drum axle, carrying the code drum solid with it. 
The periphery of the drum is divided into a number of metallic and 
insulating segments alternating with each other. Pressing on this 
surface are two code contact springs. When the clockwork is re- 
leased and the code drum revolves, as each metallic segment comes 
into contact with the code contact springs, these two springs are 
ecrthed through the frame of the transmitter. By suitable sub- 
division this code-drum makes first a series of sharp regular inter- 
mittent contacts and'then follows a prearranged code made up of a 
series of longer contacts. 

When the code drum hes made two complete revolutions the clock- 
work is stopped by the release cam again engaging with the pull- 
handle trigger. Should the handle now be pulled again, the result 
will once more be as first described. This is all the actual gear neces- 
sary to transmit the signals to the station; but. among other things, 
provision has to be made for automaticelly holding up a signal should 
another post be in operation. For this purpose an electromagnet. is 
provided, together with an extension circuit-breaking drum. This 
latter is on the same axle as the release cam. The holding-up arm 
operated by the armature of the electromagnet engages with a pin on 
the code contact wheel directly the two contact springs are earthed 
by the first metallic segment after the pull-handle has been operated. 
Unless the current then flows round the electromagnet coils and the 
armature is attracted the clockwork is stopped. The circuit-breaking 
drum normally keeps two pairs of line-extension contact springs 
respectively in contact; but when the clockwork sterts revolving, 
and before the code contact springs are earthed, the two pairs of line- 
extension contact-springs break contact electrically. The remainder 
of the smell train of wheels is mainly for the purpose of governing the 
speed of the clockwork. The fastest revolving wheel operates an 
enchor pawl to which is fixed a bell hammer, so that when the clock- 
work is revolving the hammer is vibrated and rings a bell. This 
bell forms the answering signal to whoever has sent the call and gives 
him some idea that his pulling of the handle is having effect. As the 
battery is at the station, the electromagnet in the transmitter cannot 
be operated and thus release the clockwork after the handle has been 
pulled unless the signal has reached the station. Telephonic com- 
munication is provided, and the only instructions which need appear 
on the outside of the box are “ Break glass and pull handle." On 
the mainspring drum is fitted a projecting cam which, when the 
clockwork has run for a few seconds, engages with the bolt that holds 
the door of the box fastened, and unlocks it. The door is then 
pushed open by means of a spring plunger suitably fixed. The door 
having opened, another instruction tablet is disclosed, which gives 
sufficient particulars to enable the operator to use the telephone that 
is accessible only when the door is open. 

The station apparatus calls for no special description in detail, 
unless it is the drop-flap annunciator. With this system the dropping 
of a flap alters three, four or even five circuits, according to require- 
ments. Thus, besides being merely an annunciator, it has further 
most important work to do. The drop flap is arranged so that in 
falling it engages with an arm which rotates the circuit-changing 
contact springs through a certain arc. | 

Fire alarms may be broadly described as either open or closed 
circuit systems. Fig. 2 shows the principle of the lay-out for fire 
alarm points with the “ Knight " two-wire open-circuit system. Any 
number of points can be joined up one after another on a single 
circuit. Likewise any number of circuits may radiate out from the 
station, each circuit having new alarm points added to it as demands 
arise. This diagram also shows various call-bell groups running (in 
the case of a non-resident brigade) to the various firemen's houses. 
In each of the call boxes is the code drum, the extension circuit- 
breaking drum and the electromagnet ; the last mentioned, unless 
it is energised, holds up the clockwork after the handle has been 
pulled. It is proposed to consider the working of the system under 


every condition likely to be met with. 
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When a point is operated the clockwork rotates the code drum 
and circuit-breaking drum. The latter first disconnects both lines 
from all points farther away from the station than the point operated 
on this circuit. The two code contact springs are then earthed at 
the code drum, thus allowing current to tow from the station along 
both lines and through the electromagnet coils. The code drum 
continuing to rotate, the circuit to the station is thus intermittently 
earthed and broken. "The two lines become common after passing 
the test kevs, the path of the current being through the circuit 
changer operated by the drop-tlap annunciator, through the annun- 
ciator electromagnet winding to the top contact of the control-relay 
armature, through the armature of same to the electromagnet of the 
alarm relay, and then through the earth indicator, the battery, and 
Lack to earth. Directly the armature flap drops, its electromagnet 
coil is cu* out, the line current being switehed on to another segment 
of the circuit changer, and thence in series through each of the 
other circuit-changers on the board to the telephone speaking kev, 
and then direct to the alarm relay. The pulling of a transmitter 
handle therefore will ring the alarm bell at the station, first with a 
series of regular intermittent warning rings and then with a code 
ring. The ink recorder joined in shunt with the alarm bell auto- 
matically starts and stops itself. It records every operation of the 
alarm relay. The annunciator, therefore, at once discloses the 
eircuit on which the alarm has been given, and the code gives the 
identical point operated on that circuit. f 
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Fie. 2.— DIAGRAM OF CONNECTIONS OF “ KNIGHT " TWo-WIRE OFEN- 
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As there are a number of alarm points on each circuit. and the 
point operated on that circuit is only recognised by its code signal, 
it is obvious that means must be provided to meet the contingency 
of one or more points being pulled at or about the same time. other- 
wise a confused erratic ring would result at the station. When an 
alarm point is operated, all boxes farther away from the station (as 
we have before seen) are electrically cut off, and no current can reach 
them until connection is again made at the extension circuit- 
breaking drum, when the alarm at the post operated nearer to the 
station has finsihed its call. If a box, therefore, is operated whilst 
one nearer to the station on that circuit is operating, the clockwork 
is held. up by the catch on the electromagnet. and no further manipu- 
letion of the pull handle will affect this. The point to notice is that 
the clockwork is held up almost immediately after the handle has 
been pulled, and with the code contact fingers earthing on the first 
metallic segment of the code drum. When the nearer box has 
finished its signal, and the extension lines are again joined up. allow- 
ing battery current from the station to operate the electromagnet and 
thus liberate the clockwork, the signal of the box that was till then 
held up will automatically come into the station. Now, supposing 
box 22 is operated, and whilst running another point (say, box 15) 
nearer the station is pulled. Directly this is done, box 22 is cut off, 
its signal ceases, and the alarm from box 15 comes into the station. 
But the code of box 22, although it may be interrupted at any pert 
of its signal, is not lost at the station. It will be remembered that 
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the code wheel revolves twice for each complete alarm. If box 22 
is interrupted before the completion of its first code signal, then it is 
held up at the end of the first revolution of the code wheel ; and when 
the lines are again joined through to it bv the completion of the 
signals of a nearer box or boxes, then it automatically senda through 
and records its complete repeat intermittent and code signal. lf, 
on the other hand, box 22 is interrupted after the completion of its 
first code, the clockwork runs down and the remainder of the signal 
does not come in. This is immaterial, as the first intermittent and 
code signal has already been received and recorded. 

As regards feults, an earth developing or extraneous current on 
line must necessarily show itself on the earth indicator. If it has a 
high resistance the detlection will be smell, and will not affect the 
working results when an alarm is operated. The indication, how- 
ever, is there, and steps may be taken at the earliest opportunity to 
locate the leak and restore insulation. If, however, the resistance of 
this earth decreases and goes on decreasing, it will arrive at a resis- 
tance when it will allow sufficient current to pass to actuate the 
annunciator. drop its flap. and ring the alarm bell, thus giving an 
audible signal that the circuit has à bad fault on it. This ringing of 
the alarm bell, however, will either be erratic or continuous accord. 
ing to the nature of the earth. It cannot possibly be mistaken for a 
fire call, which gives a regular intermittent ring followed by a code 
ring. There are two test kevs to each circuit. By pressing sepa- 
rately first one and then the other of these keys over the tlap which 
has dropped, ithe line which has the earth on it is discovered, as 
the bell stops ringing when it is disconnected from the line at fault. 
The line disconnecting screw is then taken out, and the circuit is 
again in thorough working order on its remaining line. Extraneous 
current on the line may have the same effect as an earth. The fore- 
going description for an earthed line also explains the state of affairs 
when a line is broken with the broken end earthing. 

A line broken and not earthing is the only big fault which does not 
automatically make itself known at the station on this open-circuit 
svstem. It can very easily be tested for, however, by means of the 
"two testing keys provided on the station board for each circuit. 
When the two keys of a circuit are simultaneously pressed at the 
station, a closed circuit is formed from a test battery, through one 
line, through every alarm point across the contacts on their exten- 
sion-line breaking drums, through the high resistance at the end of 
the line, back along the other line, through every alarm point agam 
by way of the other contacts on the extension line-breaking drums, 
on to the station'board, through the line test indicator, and back to the 
test battery. This test need only take a couple of seconds for each 
circuit. and if the lines are intact the indicator pointer detlects to 
“linos in order,” about three-quarters of the way across the scale. 

Two lines in contact on a circuit would not affect the working of 
the zlzrms in the slightest, provided that there was no bad earth on 
the line, as of course an earth on one line would also earth the other 
under these conditions. The use of the test keys will discover, how- 
ever, if any circuit is short-circuited. Lightning striking the lines 
will verv probably drop an annunciator-flap at the station and give à 
short ring on the bell. No further ring, however, follows. The 
annunciator having dropped, a buzzer is actuated until the flap 5 
replaced. m 

The “ Knight " closed-circuit system is the same in principle d 
the “ Knight " open circuit, but the method of connecting up the 
street fire-alarm points one to another is different, though the alarm 
boxes themselves may be the same in both systems. This system 
also automatically draws attention at the station if a line should break 
atany time. This is the only difference in working results that there 
is with the two systems. mE 

The alarm points are connected up in series on a loop metallic cir 
cuit. A current is constantly flowing round this loop, and any break 
in the circuit will affect certain instruments at the station in à manner 
to give an audible signal. 


ASSOCIATION OF CONSULTING ENGINEERS. 


The annual general meeting of the Association of Consulting Engi- 
neers was held at the Institution of Electrical Engineers, London. on 
Monday, June 30, 1913, Mr. G. MipoLv TavLom (of Messrs. Jobn 
Taylor & Sons) presiding. 

The CHAIRMAN said: Gentlemen, this is the first general meeting 
of this Association that has been held under our new rules, and there- 
fore I have not the opportunity of asking the Secretary to read the 
minutes of the previous meeting. As you know, we have no regular 
Chairman, but I have been asked by the Committee to take the chair 
at this meeting, end I do so with the greatest pleasure, because ] have 
the interests of the Association'of Consulting Engineers very MUC 
at heart. 
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bers of this Association when dealing with the public bodies by whem 
they are emploved in this country, 2nd on more then one occesion 
the booklet has enabled 2 consulting engineer to have his own way 
with regerd to his professions! work end his fees, which probably he 
would not have been cble to do so successfully unless this booklet had 
appeared in the excellent form in which it hes done. 

Well, Gentlemen, I do not know thet J heve enything further to 
say, except to regret the absence of our Trecsurer. As vou will cee 
from the &ccounts, there wes à bolence in hend of £16. 16s. lld. èt 
December 31. 1912. At the present time there is £110. 7s. 10d. You 
will notice thet these eccounts have not been audited. The Com- 
mittee did not feel justified in eppointing auditors themselves, and 
they waited until this general meeting when the members of the Asso- 
ciation could appoint from their own body two euditors who will 
kindly undertake the duty of going through Mr. Lowcock's accounts, 
so that they can appear in the future duly audited. I shall be glod 
if someone wi!l presently give me two rominztions of members who 
will be willing to serve 2s zuditors. I have much p'eesure in pro- 
posing the adoption of the report. 

Mr. H. Percy BovrsNors seconded the motion for the adoption cf 
the report. and seid he thought it showed è verv heelthy condition 
of things that è young Association of that kind could show the names 
of 80 members who were subscribers, and the names fairly repre- 
sented the numerous branches of consulting engineers. He had no 
doubt that in process of time they would quadruple the number. 
There were many men still standing aloof, but he hoped they would 
be able to show them thet they had better belong to that Association. 
He must give his meed of preise to Mr. A. H. Dykes (the hon. 
secretary. If it had not been for him that Association must 
have failed. He had worked in the most enthusizstic manner to keep 
the Association going end he (Mr. Boulncis) hoped he would live to 
see it grow into a very. very lerge Associ-tion. 

The CHAIRMAN put the motion for the adoption of the report and 
it wes carried unanimously. 

Mr. C. F. Mendhem and Mr. Arthur Preece were then proposed ard 
appointed as euditors. 

Mr. J. S. ALFORD proposed an amendment of Rule 2 which at pro- 
sent stated that members of the Association of Consulting Engineers 
must be Corporate Members cf the Institution of Civil Engineers, or 
full members of the Institution of Electrics! or Mechanicel Engineers. 
He desired to add the words “or the Institution of Civil Engineers 
of Ireland.” There were a considerzble number of engineers in 
Ireland who thought their own Institution sufficient. He hed got 
the Cherter of the Irish Institution, and he found it was established 
about 1833, the Charter was granted in 1877 and the objects of tho 
Institution were similar to those cf the English Institution. There 
were 170 full members, end his proposition wes that only the fu!l 
members should be eligible for membership of the Association cf 
Consulting Engineers. He knew severel engineers of most excellert 
standing in Ireland who did not think it necessary to belong to the 
English Institution. It would be ss well to enlerge the scope of tho 
Association so as to give the members of the Irish Institution the 
opportunity of joining. 

This motion was carried and is to be submitted to a later meeting 
for confirmation. 

The proceedings closed with votes of thanks to the hon. secretary, 
to the Institution of Electrical Engineers, «nd to Mr. Taylor for 


presiding. 


In the first place I have to ask the indulgence of the members for 
the infraction of one of our rules. According to Rule 31 this meeting 
should have been held in May, but, owing to the numerous duties of 
the members of the Committee and also the strenuous amount of 
work that the hon. Secretary has to perform, it was impossible to 
hold it in Mey. I should like to announce letters of regret from Mr. 
Henry Rofe, Mr. Sidney R. Loweock (your hon. treasurer), Mr. 
William Kaye-Parry, Mr. Charles J. Lomax, Mr. J. A. Warren, Mr. 
Baldwin Latham (who says he will be present if possible), end Mr. 
T. L. Miller. I think we have to congratulete ourselves upon the 
presence of onz of the members of the Committee, Mr. Home-Morton, 
who has come up specially from Scotland to ettend this meeting. 

In accordance with the rules, a ballot has been held to decide the 
members of the Committee who should retire, and Mr. W. T. Douglass, 
Mr. Baldwin Latham, Mr. E. L. Mensergh, Mr. E. H. Stevenson 
(London), Mr. J. H. Herrison (Middlesbrough), and Mr. T. L. 
Miller (Liverpool) were the members of the Committee who were 
drawn out and are not eligible for re-election. The Committee ep- 
pointed as scrutineers of the bellot Mr. Snell and Mr. Home-Morton, 
who report that the following have been elected on the Committee to 
take the places of the four London members resigning : Prof. David 
Capper, Mr. E. M. Eaton, Mr. Robert Hammond and Mr. A. J. 
Martin. With regard to the country members, the ballot has been 
in favour of Mr. Henry Slade Childe (of Wakefield), and Mr. Wilfred 
L. Spence (of Messrs. W. L. Spence & Co.), of Glasgow. ` 

Now, Gentlemen, while we hope that our newly-clected members 
of the Committee will give us their assistance—we feel sure they will 
—we feel it is only right to speed the parting guests, and I propose a 
vote of thanks to Mr. Douglass, Mr. Baldwin Latham, Mr. Mansergh, 
Mr. Stevenson, Mr. Harrison and Mr. Miller for the services thcy have 
rendered to the Association on the Committee. 

Mr. J. H. Buizarp seconded the vote of thanks, and it wes carried 
unanimously. 

The CHAIRMAN: I have to make a formal proposition to you and 
ask you to adopt the report of the Committee. It has been circu- 
lated amongst gll the members. Personally, I think the Committee 
(through their Secretary especially) have done a very considerable 
amount of work, considering the short space of time the Association 
has been in existence. We, in this instance, in the United Kingdom, 
nave not apporentlv token the lead in the formation of an Associa- 
tion of Consulting Engineers, end, as I think every member knows, 
there is this vear meeting at Ghent fron, July 17th to 22nd, a Con- 
gress of Consulting Engineers called together in connection with the 
Ghent ExhibiGon. There has been considerezble correspondence 
with the Secretary of that meeting, and I think it would be of interest 

to the members if I reed to them the bodies that are represented ct 
thet meeting: the Institute of Consulting Engineers of France, 
Association of Consulting Engineers of Copenhagen, Association of 
Consulting Engineers of Berlin, Associstion of Consulting Engineers 
of California, Association of Consulting Engineers of New York, 
Association of Consulting Engineers of Utrecht, Swiss Association of 
Consulting Engineers, and Architects of Zurich. The Secretary, Mr. 
Thun, expressed the wish that we should send delegates to that 
meeting to enter into discussions for the mutual benetit of the con- 
sulting engineers of Europe and America. Unfortunately, we have 
not got into such excellent working order that we have found it 
possible to appoint delegates, but we live in hopes that our hon. 
treasurer, Mr. Lowcock, may be able to attend, and if so he will 
worthily represent us. Al! members are invited to attend the Con- 
ference and the hon. Secretary will send full particulars to any mem- 
ber who may be able to attend. We are not singular in trying to 
form an Association to protect our own interests, but we come in, 
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may I say, à good tenth to the various consulting engineers of 
America, France, Germany, Denmark, Holland and Switzerland, who 
have their Associations for mutual benetit and for assistance one with 
the other. Ithink this meeting which is taking place in Ghent this 
year justifies our existence. I do not think it is necessary for me to 
reter in detail to the various matters that have been attended to by 
the Committee during the past year, but I think from e perusal of 
our Report the members will see we do tzke into account their inte- 
rests, and that we are doing our best to put forward the proper claims 
ot consulting engineers for recognition, and I have no doubt that as 
we grow older and stronger those views will be very frequently put 
forward and will be backed up with greater authority. Ido feel that, 
in view of what is being done in other countries, the time has arrived 
when we should have the support of every genuine and bona-fide 
consulting engineer in this country, without any jeslousy of our 
having founded a new body. 

The Secretary asks me to allude to the fact that there has been a 
very large demand for the booklet setting forth the professional 
rules and practice of members of the Association. This booklet, to 
his own knowledge, has been of material assistance to various ment- 
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COMMON SENSE IN RAILWAY ELECTRI- 
FICATION. 


The discussion on a Paper read some time ago bv Mr, 
F. W. Carter on “ The Mechanics of Electric Train Move- 
ment," before the Institution of Electrical Engineers, has 
recently been published. From the abstract which we give 
on another page of this issue it will be seen that the remarks 
of Mr. J. DALZIEL. one of the engineers of the Midland 
Railway, are of more than usual interest, as they embody 
what we might term the common-sense view of railway 
electrification. As is well known, the Midland Railway Co, 
have a short length of line—namelv, that from Lancaster to 
Heysham—which is worked by single-phase traction, but 
thev are not for this reason pledged to any particular sys- 
tem; and, therefore, their engineers can speak with some 
freedom. Mr. DALZIEL remarks that it would be better to 
take up an attitude which would inspire greater confidence 
among railwav people rather than to criticise small details 
indiscriminately. There can, of course, be no objection to 
ordinary criticism, but there is an objection to exaggerating 
the weaknesses of the single-phase svstem, for unnecessary 
condemnation of the svstem only creates want of con- 
fidence. Evervone must be aware that the single-phase 
system is not perfection, but it is almost impossible in engi- 
neering matters to find any svstem that is entirely free 
from objections when its general application is considered. 
Taking as an example the old controversy about con- 
tinuous current and alternating current for electric lighting, 
it is now well recognised that both svstems have their uses, 
and that the larger the area the more desirable alternating 
current becomes. Similarly, continuous-current traction 
is excellent for certain work, and in its low-tension form we 
know more about it than about any other method. But 
merely on that account it does not follow that other methods 
have not got their uses under certain conditions. 

We think, moreover, there is a great deal in the view that 
the railway manager will not be influenced much by small 
differences in efficiency. He has to view the matter as à 
whole, and in doing so the question of efficiency alone 
loses a good deal of its importance. It would seem better, 
therefore, in many cases to drop the discussion of this subject 
beyond the point where the energy reaches the motors. 
The most definite result obtainable in the working of a train 
(and even this is somewhat approximate) is the figure for 
watt hours per ton mile. It is obtained approximately 
without any great difficulty, but unfortunately it does not 
give a figure by which the results on one line can be com 
pared with those on another because the tractive resistance 
may vary considerably according to the line. Yet if we wish 
to go further and arrive at a figure for efficiency which can 
be used for comparative purposes the tractive resistance 
must be assumed, for its measurement is a matter of cot 
siderable difficulty. 

On some railways it may be possible so far to separate 
the suburban and main line traffic that the electrification of 
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academic point of view. For example, when dealing with the 
absorption of light by mirrors, two needlessly complicated 
formule are given for the “ reduction coefficient," but no 
figure 1s to be found for the actual value of such a coeflicient, 
although this is, in most cases, a matter of greater importance 
to the photometrist. Fortunately, there are already several 
treatises dealing with photometry in a satisfactory manner, 
whereas information on questions touching the borderland 
which lies between physics on the one hand and physiology on 
the other is difficult to obtain, It 1s this part of the present 
volume, therefore, which will probably appeal most strongly 
to the reader, more particularly as it is here that the author 
appears to be most at home with his subject. 

As an example of such a question the table may be cited pur- 
porting to give the value of the illumination required in rooms 
having walls of various colours, in order to obtain “ equal com- 
fort in all cases." It is obvious that to get the same illumina- 
tion in foot-candles it is essential to instal more candle-power 
in à room having dark walls than in one with a light paper. 
In fact, in a previous table the author has shown that with 
" deep-red " walls, for example, the candle-power must be 
more than double that required in a * creamy silver " room, to 
give the same illumination ; but that for " equal comfort "' the 
resultant illumination must itself be increased by a further 
50 per cent. is a point not usually recognised. 

The author is to be congratulated upon having collected 
together in one volume a large amount of information at pre- 
sent scattered about amongst the technical journals of different 
countries, and, above all, in having provided an extensive 
bibliography of current literature. An unusual feature of this 
bibliography is that the references to publications dealing with 
the matter contained in each chapter are grouped together, 
instead of being collected at the end in a promiscuous manner 
as Is more commonly done. 

This would appear to be a useful innovation, while a 
further innovation lies in the method adopted for numbering 
the figures and equations. Such expressions as “ Fig. 6,19” or 
4o I[n....4.08" appear less uncouth when it has been 
explained that they refer to the nineteenth figure in Chapter 
VI. and the eighth equation in Chapter IV. respectively, but 
their raison d'étre is less clear. 

Seeing that the book is primarily intended as a “ text-book 
for second-year engineering students," it is unfortunate that 
a confusion of ideas between units and standards should have 
been allowed to creep in, that the ** candle-foot " should be 
used throughout instead of the now universal “ foot-candle," 
and that some of the illustrations should represent antiquated 
apparatus, such, for example, as the mirror arrangement shown 
in Fig. 3, 33, (which, by the way, illustrates the method of test- 
ing a gas lamp.) 

In most cases the author has been careful to give due credit 
to the original inventors of the apparatus described. In con- 
nection, however, with the description of “ prismatic shades 
and reflectors," one looks in vain for the name of Mr. Trotter, 
who was undoubtedly the originator of this method of diverting 
useless rays from a lamp into useful directions. It must un- 
fortunately be admitted that the author of the work under 
review is by no means alone in failing to recognise the valuable 
pioneering work in this direction carried out by Mr. Trotter over 
25 years ago—work which at the time passed almost unnoticed, 
but which has of recent years become the basis of an extensive 
and growing industry. KENELM EDGCUMBE. 


Radio-active Substances and their Radiations. By E, RUTHER- 
REVIEWS. FORD, F.R.S. (Cambridge: University Press.) Pp. viii.+700. 15s. 
net. 


the two systems may be considered separatelv. In that 
case suburban electrification may be carried out by means 
of continuous current without more ado. Where, however, 
main line electrification has to be borne in mind it is not so 
easy to decide the matter, and most engineers would prob- 
ably feel that the svstem to be adopted should be applicable 
Satisfactorily to the main line traffic when desirable as well 
as to suburban working. It is interesting to note that 
Mr. DALZIEL considers that the coming of main line elec- 
trification is only a matter of a few vears, particularly on 
heavy graded lines with dense goods traffic. On the 
Midland Railway he has found that trains of 40 waggons, 
as against-the 29 that can now be taken by the heaviest 
permissible steam locomotives, could be run between Derby 
and Manchester by electric locomotives, and that there 
would be a reduction in running time by so. doing from 
three hours five minutes to two hours one minute, or a 
saving of 35 per cent. 

Mr. J. Savers, who is also an engineer on the Midland 
Railway, takes a somewhat different standpoint in calling 
attention to the importance of telegraphic and telephonic 
interference through the use of single-phase current, and 
for this reason alone he appears to take the view that a 
3,000-volt continuous-current motor will be adopted in 
preference to single-phase if it is found to be practicable. 
This tvpe of motor is undoubtedly advancing. but whether 
it will succeed in ousting the single-phase system remains to 
be seen. There are certain disadvantages in both svstems, 
as we have previously pointed out, and we think it is too 
early to say yet that the high-pressure continuous-current 
system will prove to be all that is claimed for it by its advo- 
cates. Undoubtedly interference with telegraphs and tele- 
phones is à very important point, but whether this would 
justifv the adoption of high-tension continuous current, if 
this proves to have the disadvantages that some engineers 
predict, remains to be seen. Our experience with inter- 
ference of this character is still rather small. Difficulties 
have been found in this direction with single-phase current, 
and they have also been overcome, either by means of 
proper design of the alternators, harmonic short-circuits, or 
the use of special devices on the lines themselves. It may 
turn out that if proper precautions are adopted such inter- 
ference becomes negligible. If that is so, then the choice 
between single-phase and high-tension continuous current 
will depend simply upon the relative advantages and dis- 
advantages of the two svstems. Rapid progress is now 
being made, and, therefore, before long it is to be hoped that 
sufficient experience will have been gained to decide some 
of the points in question. 


(Copies of the undermentioned works can be had from THe ErEcrRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add Since the author's first book on “ Radio-activitv " was pub- 


ener T id m lished in 1904 a great deal of work on this subject has been 
Electrical Photometry and Illumination. By Hermans Bonrr. | accomplished in the world's physical laboratories, a large share 
(London; C. Griffin & Co.) Pp. xi.+222. 103. 6d. net. of which fell to the University of Manchester. It is interesting 
Although the title of this volume is “ Electrical Photometry | to note that this work has not modified the theory of radio- 
and Illumination," anyone seeking for up-to-date information | active processes in any essential particular. This theory still 
on the former subject will probably be somewhat disappointed, | assumes the transformation or transmutation of one radio- 
active '' element " into a series of others, and recent research 


since less than one-third is devoted to it—and this portion by l | 
no means the best, the matter being treated from a somewhat has added to this assumption only, an amplification to the 
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-effect that the genealogy of these elements, like human genea- 


logy, occasionally gives rise to side-branches. The number of 
transformations traced out has increased from 20 to 32. Thus, 
the uranium-radium series, which used to number onlv three 
members, has expanded into the series uranium 1, uranium 2, 
(uranium Y, a side product), uranium X. ionium and radium. 
The latter has been obtained in the metallic state hy Mme. 
Curie and Dr. Débierne. 1t is described as a pure white metal, 
melting at 700°C., far more volatile than barium, altering 
rapidly when exposed to air, probably owing to the formation 
of a nitride, and energetically decomposing water and dis- 
solving in it. When a radium atom expels an alpha-particle 
it becomes an atom of ` niton," or radium emanation, This 
product is a gas which may be liquefied and even solidified. It 
then shines with a brilliant light of its own. It 1s 111 times 
the density of hydrogen, and is the heaviest gas known. Its 
radio-activity decavs to half its orisinal value in about four 
davs. and as its radio-activitv constitutes the most convenient 
test for the amount of emanation present, the determination of 
this amount leads to somewhat indefinite results. An inter- 
national congress has, however, provided us with a new unit of 
quantity for radio-active substances. |t is called the Curie, in 
honour of the discoverers of radium. When à gramme of pure 
radium is sealed up in a glass tube for about a month, it gives 
off emanation, and the latter gives rise to all successive dis- 
integration products in turn. A state of equilibrium is gradu- 
ally attained as between formation and decay of the products, 
and until the radium itself begins to lose its power—which does 
not happen for a very great number of vears—there will be a 
definite and constant amount of each disintegration product in 
the tube. This amount is 1 curie of that particular product. 
The weight and volume of the curie differs, of course, from one 
product to another, as they possess different rates of decay. 
For the emanation, Rutherford adopts the value 0-6 cubic mm. 
per curie. The actual measurements are made with radium, 
chloride or bromide, but as these are stable compounds whose 
formula is accurately known, the amount of radium present is 
quite definite. ven then a gramme is a large quantity. The 
international radium standard at Paris only contains 22 milli- 
grammes of radium chloride. Rutherford, therefore, prefers to 
state amounts in terms of the t millicurie," or the amount in 
equilibrium with 1 milligramme of radium. 

Besides the theory of radio-active disintegration and the 
numerous investigations covered by it, the author discusses a 
number of matters of more general interest, such as the general 
activitv of all matter, and the part plaved bv radium in the 
heat of the earth and the sun. An appendix gives an admirable 
reproduction of C. T. R. Wilson's magniticent photographs of 
the tracks of alpha and beta-particles, which fittingly conclude 
this standard text-book. E. E F. 


Die Veranschlagung elektrischer Licht und Kraftanlagen 


unter Benutzung vorgedruckter Formulare. By B. JACOBI. 
(Munich and Berlin: R. Oldenbourg.) Pp. vi.2-207. M.7. 


Considered as one link in the chain, the estimating office of 
an electrical engineering firm is just as important as any other 
department. In fact, the most modern methods of design and 
manufacture become useless if the estimates are not correct. 
Up to the present, however, very little has been written on this 
subject, and it is clear that any book which will simplifv the 
work of estimating and make it more accurate must find its 
place among technical literature. 

The book before us consists of a collection of schedules, 
setting out all the machinery, switchgear, cables, &c., that are 
required for different plant, and is therefore intended for the 
consulting enzineer as well as for the estimating office. The 
author sets out first the schedule for the plant in question and 
puts down all the articles that are required. He then explains 
the use of each article and, in the case of alternatives, points out 
how to determine which piece of apparatus is to be decided on. 

Twenty schedules are dealt with as follows : (1) Continuous- 
current generators with accessories ; (2) switchgear for above ; 
(3) alternating-current generators with accessories : (4) switch- 


wear for above ; (5) batteries and their cables; (6) boosters 


‘with accessories; (7) lightning-protection apparatus ; (8) over- 


head network: (9) cable network ; (10) transformers with 
accessories ; (11) switchgear for above; (12) continuous- 
current motors with starters and cables ; (13) switchgear for 
above; (14) induction motors with starters and cables ; (13) 
switchgear for above ; (16) distribution boards; (17) incan- 
descent lighting plant ; (18) are lighting plant ; (19) cables and 
switches for a lighting plant; (20) motor-generators with 
accessories. 

It will be noticed that this is a fairly full list, so that the 
schedule for anything which is not included can be easily 
drawn up on the same lines. 

The chief object of these schedules, of course, is to make sure 
that nothing is omitted from the estimates, especially the 
small items, which are so easily forgotten, and in this respect 
some of the schedules are not quite complete. For instance, 
in that for a continuous-current three-wire generator working 
shunt on the three-wire lighting supply and compound on the 
traction supply, the author has omitted a switch for cut- 
ting out or short-circuiting the compound winding and for 
disconnecting the equaliser bar when the machine is running 
on the lighting supply, and a switch for disconnecting the 
middie wire when it is running on the traction supply. 

However, in spite of a certain number of errors. which 
perhaps is unavoidable. the schedules do their duty in indica- 
ting the best lines on which to work. It is a great pity that 
no diagrams of connections are included in the book, for there 
is no doubt they would double its value. 

The schedules alone can be obtained from the publishers at 
the rate of 50 for M.2.50. R. G. J. 


Wireless Telegraphy and How to Make the Apparatus. “Work” 
Handbook (London: Cassell & Co.) Pp. viii. 152. ls. net. 


7 Wireless Telegraphy for the Million " would, perhaps, have 
been a happier name for this hook, which attempts to put 
practical wireless within the reach of everybody. irrespective 
of their previous knowledge or ignorance of the subject. This 
work, as a companion volume to some simple treatise on the 
theory of wireless telegraphy, should prove most useful, but 
might prove disappointing if taken " neat " by a novice who 
hoped to get some idea of modern wireless practice. 

Its aim is solely to enable amateurs to listen to stray signals 
and also to rig up some form of apparatus which will produce a 
spark and be an infernal nuisance to working wireless stations 
within a radius of 2 or 3 miles. With this aim careful details 
are given as to how to construct various useful pieces of appa- 
ratus, and much space is devoted to the manufacture of home- 
made induction coils. These descriptions are very good and 
should prove of great value to the amateurs who use 
them. 

Such is the ambition of amateurs nowadavs that it is open 
to question whether the inclusion of accounts of other sources 
of power than primary batteries and induction coils might not 
have been made. | 

Whilst it is readily understood that the amateur must confine 
himself to historic pieces of apparatus in the transmitter, It i5 
difficult to understand why so much space in the book Is de- 
voted to the coherer and how it comes about that the Perikon 
detector, that simplest of all pieces of apparatus, finds no place 
in the volume. To conclude, this book should prove a boon 
to the person who wishes to take up wireless as a hobby and 
make his own apparatus, and from this point of view 1t 15 à 
useful addition to the book market. A. H.S. 


Wireless Telegraphy Simply Explained. By H. T. Davivce. 
(London, 1912: P. Marshall & Co.) Pp. 86. 6d. net. 


To those possessing a slight knowledge of electricity thus 
book furnishes a condensed explanation of the working à! 
general principles of wireless telegraphy. Considering its Ze, 
the amount of information imparted is considerable. Without 
going into mechanical details, the author describes briefly but 
clearly the general construction and use of the principal appa- 
ratus such as condensers, inductances, oscillation trans 
formers, aerials, earth connections and detectors ; he explains 
the peculiarities of high-frequency currents, and brings home 
to the reader the meaning of damping, the use of sharp and flat 
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tuning and sensitiveness in a receiving set, and the difference | under the influence of heat and mechanical pressure, the 
between an amateurish and a trans-Atlantic installation. present-day material is actually more resilient when hot than at 
The notes on the Telefunken and Poulsen systems are good, | ordinary temperatures, and passes to a less resilient but 
but should have been illustrated by diagrams of connections of | tougher state in cooling. Its inertness to ordinary atmospheric 
the sets. influences appears almost infinite, and its durability is not 
Chapters VI. and VII. are an interesting collection of | surpassed by any other type of dielectric. The action of pit 
jottings on protection from lightning, atmospherics, “calling | waters upon it have become almost as much a bogey of the past 
up," magnification of sounds, directivity, interference, the | as decentralisation. 
effect of soil or daylight on the waves, the general regulations | The improvements in physical properties have paved the 
for communication at sea, time signals, signalling from air- | way for methods of construction such as are used in the latest 
craft and wave-meters; they give the layman a very fair idea | forms of twin and multicore vulcanized bitumen cable, in 
of the present state of radio-telegraphy, of the practical diffi- | which the mechanical stresses entailed in laying up the cores 
culties encountered, and of the problems which still have to be | are so distributed and minimised that it is not necessary to 
solved. Chapter VIII. answers the question, ^ Why is wire- reinforce the component parts of the cable with tapes and 
less telephony not as universal as wireless telegraphy ? " The | braids, which are, of course, hygroscopic. 


book can deservedly be called ** an excellent sixpennyworth." The electrical properties of vulcanized bitumen are to-day 
A. H.S. such that hygroscopic insulating materials are no longer 


essential as a component part of the dielectric of vulcanized 
bitumen cables, even for high voltages. This complete freedom 
from hygroscopic materials obviously gives a much greater 
margin of safety against the exigencies of mining conditions 
than can possibly be obtained in a hygroscopic type of cable, 
which only need have its lead sheath fractured to be ruined. 

In the modern vulcanized bitumen multicore cable, of the 
"solid" non-hygroscopic construction above mentioned, 
electrical and mechanical factors of safety may be regarded 
as practically synonymous terms, because mechanical damage 
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FACTORS OF SAFETY IN VULCANIZED BITUMEN 
MINING CABLES. 


BY C. J. BEAVER, M.I.E.E. 


By far the greater number of shaft and roadway cables now 
used in mines are of the vulcanized bitumen insulated type. 
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PIECES oF THREE-CORE SHAFT CABLE AFTER FALLING DowN a MINE SHAFT. 


must extend almost to the conductors before electrical failure 


is that their experience has led them to select a type which, 
firstly, is non-hygroscopic ; secondly, has a large factor of 
safety, both electrically and mechanically ; and thirdly, is the 
Cheapest form of cable which complies with the foregoing 
requirements. It is because of the great improvements which 
have been made in vulcanized bitumen cables of late years 
that hygroscopic types of insulation have been more or less 
eliminated for mining purposes. The process of evolution has 
been along two main lines, viz., material and construction. 

The researches of the cable works chemists have resulted in 
marked improvements in physical properties, chemical 
stability, resistance to deteriorating chemical influences, and 


can occur. Simple electrical breakdown tests in the cable 
factory on low-tension cables of the *' solid" three-core or twin 
types show a factor of safety of as much as,100. 

Mechanical factors of safety are less readily determinable in 
definite terms or values. Mechanical tests followed by 
electrical breakdown tests give the nearest approximation, and 
results obtained from such tests show that the mechanical 
factor of safety in vulcanized bitumen mining cables is very 
high, and that severe and repeated bends in opposite directions 
have very little effect on breakdown voltage values. 

It cannot, of course, be said, that the standard bending tests 


electrical properties. Instead of flowing or “ decentralising ” ! usually employed in the factory bear any very direct relation 
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to the infinite variety of mechanical vicissitudes to which a 
cable may be exposed in a pit, so that it is of great Interest to 
examine the effect of such happenings when opportunity 
affords. : 

The illustration on 
cable rescued from a length o 
* solid" non-hygroscopic construction a 
had fallen down a shaft through a mishap to the winding engine ' 
during lowering operations. The cable had to be cut out of the 
shaft in short pieces, an 
photograph were selected as the worst samples 
for testing and dissection. In view of the 
severity of the damage, it would not have been 
surprising to find the cores short-circuited, but 
this not being the case, the samples were tested 
to destruction, breaking down between cores at 
the respective voltages shown. 

By a curious coincidence it happened that 
this particular length of cable had passed 
through other vicissitudes. which are of interest: 
in this connection. It was made and sent out 
from the factory at the beginning of 1908, and 
for reasons which have no connection with the 
matter under consideration was not put into 
commission for five years, but left standing on 
its drum in a colliery engine house. 

As the weight of the cable was about 5 tons. 
it was deemed advisable to test and examine 
before using after this lapse of time. The tests 
were practically identical with the original 
works tests. and even on the innermost laver. 
on which the weight of seven or eight lavers 
had been concentrated, there was no sign of 
crushing or decentralisation. 

These details appear to furnish not only 
proof of the large factors of safety which obtain 


page 617 shows a number of pieces of 
f three-core shaft cable of the 


THE ELECTRICIAN, JULY 18, 1913. 


bove referred to, which ; bridge 


d the seven short lengths shown in the | the hopper. 


Fig. I-—GENERAL VIEW OF THE TELPHZKR AT THE FRANKFORT ELECTR 


in this type of cable, but also to afford a striking demonstra- ` 


tion of the soundness of the design. in that it is clear that | 


methods of construction (eliminating hygroscopic materials) 
have not been allowed to outrun the physical limitations of 
the insulating material. 
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«BLEICHERT" TELPHER AT THE FRANKFORT 
ELECTRICITY WORKS. 


The electrical central station at Frankfort-on-Main is separated 


, movable tongues. so that the cars can run to on one 


from the quay by à number of railway tracks. so. to keep up a con- , 


nection between them and the riverside. an elevated track about 
590 ft. long was erected over the railroad for handling the coal 
traffic. The coal was raised by a slewing crane with grab at the 
waterside, or by means of a bucket-elevator between the railway 
tracks, and then transferred to tip cars on the elevated line. These 
cars were pushed along by hand. In frort of the boiler house the 
coal was tipped into a hopper, and thence conveyed to the separate 
bunkers. As, however, this plant was no longer equal to the 
requirements of the works, a reconstruction was determined upon. 
and the choice fell upon a '* Bleichert " telpher, which would not only 
do the former work automatically but also make possible the use of a 
storage ground at a point some distance from the river. Various 
parts of the old plant were re-employed on the new installation, in- 
cluding the slewing crane and the elevated bridge over the railway 
tracks. On the other hand, the extensive running track for serving 
the storage ground, which was about 395 ft. long and about 130 ft. 
wide, was entirely new. At the present time, then, the coal can be 
taken mechanically either from the riverside to the boiler house, 
from the railway trucks to the boiler house, from the riverside to the 
storage ground, froth the trucks to the storage ground, or from the 
storage ground to the boiler house. The automatic service on the 
Storage ground at such a remote point from the quay and so con- 
veniently served by the telpher constitutes one of the special features 
of the plant. 

The telpher is shown in the accompanying illustrations. Fig. 1 
gives a view of the track between the banks of the river and the 
engine house, the crane being in the act of conveying coal from the 
barges to the hopper located on the elevated track. In the fore- 
ground will be seen the elevator for coal arriving in railway trucks. 


ome 
This transfers the coal into a hopper from which the suspension Fri 
railway cars can be loaded by opening the escape gates. just as at the fra 
river station. Both tracks of the telpher are hung on vokes fitted on Jm 
the existing elevated bridge. The loaded cars run on one track, and Ble 
the empty ones on the other, always in one and the same direction, n 
and the stipulated spacing on the entire track is kept up by means of - 
: à patent block system. Fig. 2 shows the interior of the elevated iar 
at the point where the material is loaded into the bucket con- tle 

vevor. whose duty it is to charge the boiler house bunkers. One id 
track is outside the actual bridge girders, whilst the other runs over i 
Here the bottom flaps of the carrying buckets are 2) 
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ICITY WORKS. 


automatically disengaged during the trip by contact with a detent, 
ao that the coal falls out on both sides. The loaded and empty lines 
are connected behind the hopper bv a loop. so that the cars can rê- 
verse and return immediately to the river. lfthe points which con- 
nect the loop with the longitudinal tracks are opened the loaded cars 
will proceed to the storage ground. The two bridge lines are here 
opened out into à wide loop, one running on each side the storage 
ground, and connected by means of a traveling bridge. This 
forms a connection with the longitudinal lines by means of 
gide and 
cross over to the other side on to the fixed return track in any 
position of the bridge, thus forming a complete circuit. À portable 
detent is fitted on the bridge. This disengages the lock-flaps of 
the buckets in passing, so that the load will fall on to the storage 
ground. As the bridge passes along the ground in a longitudinal 
direction and the detent is shifted traversely to it, coal can he dis- 
charged at any desired point. A travelling slewing crane 18 pro- 
vided on the bridge to rehandle the coal which takes up the coal in 
an automatic grab and transfers it to a hopper fitted at the centre of 
the bridge, where the telpher-cars returning empty from the boiler 
house are filled. On being restarted the cars will run back to the 
boiler house and discharge over the hopper of the bucket-conveyer, 
returning then immediately to the storage ground to repeat the pro- 
cess. Only a single workman ig required for the attendance on the 
plant when handling traffic from barges or from the storage ground 
to the boiler-house, in addition to the crane operator, whose duty 1t 
is to stop the cars at the loading point by means of & switch, open 
the escape getes of the hopper and again connect the switch for 
travelling, whereupon the next car will move up automatically. 42° 
cars negotiate the track without any supervision at an automatically 
regulated speed and without getting into too close proximity wit 

one another. Derailments or collisions at the points ere also auto- 
matically prevented by a Bleichert patent method, and the discharge 
over the hopper of the bucket conveyor and on the storage ground a 
also effected with absolute certainty without any supervision. In 
regulating the distribution of the materiel on the storage ground. » 
will only be necessary to set the detent on the bridge from time to 
time to correspond with the progress made with the work. vi 
contents of the carriers and the working speeds are 80 arrange d 

an hourly capacity of 60 tons coal can be reached between the eX- 
treme points of the plant with safety. 


The discharging and conveying plant of the electrical works 9* 
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Frankfort, it is claimed, show very clearly the advantages accruing 
from an automatie connection between the coal-harges, boiler-house 
or storage ground, and this is exactly the purpose for which the 
Bleichert telpher system is so often used. It will only be necessary 
to mention as examples of this the plant built for the Hedwigshiite, 
Stettin, the installation in Charlottenburg, for the ges works, Brom- 
burg, and for the firm Stinnes at Mülheim-on-Ruhr, &c. In some of 
these cases the telpher carriers are also provided with winches for 
lowering or hoisting their buckets. This class of plant, the so-called 
telpher, can also be operated without grab-cranes. Its lowers its 
own buckets into the vessel or railway truck, «nd then hoists and 
carries the material. It can, of course, also be employed to take up 
the coal from the storage ground and carry it to the boiler-house. 
Sometimes it is further used to transport ashes on the return journey 
and transfer them to the silo. 

The telpher, therefore. provides a single agent which will solve 
very varied problems in transport work, even when the space avail- 
able is small and awkward, without any compulsion to adopt a com- 
bination of various means of transport entailing reloading. Tne 
plant for the Frankfort electricity works also provides, the makers 
point out, an example of how the single transport agents can be 
united to a uniform system by the automatic Bleichert. telpher, 
which will work reliably under all conditions with a minimum 
amount of labour and under most complicated local condi- 
tions, even when older conveying plants of various kinds are in use, 
although, of course, the simple telpher or telpher with winch is- 
superior to such combined plants. Reliability and simplieity in 
attendance are, however, very frequently reasons why preference is 
given to the telpher svstem for the convevance of coal, for, a« long 
as à large number of hands are required for attendance so long wil the 
regular traffiic be dependent on the goodwill of these workmen. The 
relations with coal trimmers, however, become more difficult es their 
numbers increase, and, in case of strikes, they are not always easy to. 
replace, so that it lies practically in their power to stop the whole 
system. Moreover, attendants on a telpher line require no training 
or experience like, for instance, the driver of à crane. The manipu- 
lations are restricted to a few movements, such as working a pull- 

switch or turning the crank of a switch on the stand. Tae cors are 
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thus stopped, loaded or started in a very simple manner, whilst all 
other movements are made automatically in such a way that neither 
collisions on the open track nor danger on open points or crossings 
are to be feared. These patent safety appliances are partly of a 
mechanica] and partly of an electrica! nature. The reliability of 
operation thus obtained is the reason that this system is constantly- 
oe into greater use, while at the present time there are more 
‘han 400 Bleichert telphers in work or in course of construction. To 
ttain such success in the short period of some.10 years it was cer- 
ae Necessary that even the first plants should prove reliable, for 
cq of the telpher line had to be first invented and con- 
only introd t must 2lso be remembered thet the Bleichert Company 
leni. uced the system in the year 1903 after conclading tbeir 
; e work and testing all the single parts on a trisl line. The 
unque nature of the problem made it necessary to extend this 
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laborious constructive work not only to the mechanical’ but aso to 
the electrical equipment. For instance, the travelling and boisting 
motors, the block switches, starters and remote controlling: devices 
represent, for the most part, entirely new types which are unique 
both in form and capacity. Both these and the mechanical parts 
are manufactured throughout from the raw msteri^l in the works of 
the firm of Adoif Bleichert & Co., in Leipzig and Lichtencgg, Austria. 
It is only the fitness of all single members for the purpose and 
special requirements of telpher traffic which can guarantee such 
relaible working 4s, we understand, is found on the Bleichert telpher, 
even under the roughest conditions. In English-speaking countries 
numerous Bleichert telpher lines have been installed by the British 
agents, Bleichert’s Aerial Transporters (Ltd.). Amongst the more 
important of these may be mentioned the coal transporting plant in 
the Sydney Gas Works. Bleichert. telphers have also been intro- 
duced in mining operations, of which the telpher line at the Rand- 
fontein Mines, in South Africa, is an example. — , 


CORRESPONDENCE. 


exec fie 


ABSORPTION WITH THE ARC AND SPARK. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sig : Dr. Austin’s letter in your current issue adds a most 
important detail to the facts he has already disclosed regarding 
the conditions of his experimental comparison of are and spark 
signals. The new detail is that Fessenden's “heterodyne ” 
receiver was used for both are and spark signals. „Now this 
very Ingenious (and strangely denominated) method of 
receiving signals, which operates by producing beats between 
the received. oscillations and local oscillations, will doubtless 
favour are signals more than spark signals; and thus Dr. 
Austin's letter tends to strengthen Prof. Marchant's contention 
| that the experiments merely tested the suitability of the re- 
, ceiving apparatus and did not compare the efficiency of pro- 

pagation of damped and undamped trains of 
waves. Nevertheless, the fact that the method 
of receiving continuous wave signals by beats 
promises to be more efficient than reception of 
damped waves by contact detectors, may have 
some effect on the future of wireless telegraphy. 
But perhaps the word ^ efficient " ought not 
to be used in this connection, for Dr. Austin has 
not vet divulged whether more kilowatts were 
spent in generating the arc oscillations or the 
spark oscillations. "S. 

Although it may be that there is no necessity 
for an appeal to the heavens, Dr. Austin con- 
cludes lis letter by saying: “ It is quite possible 
that in these experiments the arc was helped, 
not by decreased absorption, but by an increased 
reflection from the upper atmosphere.” I may 
mention as a theoretical point that mere reflec- 
tion cannot be conceived as aiding arc waves 
more than spark waves. But if, on the other 
hand, there occurs refraction throughout a con- 
siderable depth of what I have called elsewhere 
the middle and upper atmospheres, then: genu. 
inely continuous waves will be propagated more 
efficiently than discontinuous waves. But so 
_ far as my calculations have yet gone. the supe- 
riority of continuous waves is not likely to be of practical 


significance.—I am, &c., | 
W. H. Ecctes. 


Bleichert 


'CKET CONVEYOP, 


London, July 11. 


WIRELESS TIME SIGNALS. | 2m d 
TO THE EDITOR OF THE ELECTRICIAN. 2 A 
SIR : My attention has been called to a letter in your isstie 
of June 6, 1913, signed by F. Hópe-Jones, M.Inst.E.E.. in 
which the credit for the first wireless time signals is vivendo 
Canada, and as this is an error I suppose you will be gl ad io 
correct it. | Pe e 
_In a Special Notice to Mariners, published by the US 
Hydrographic Office, No. 474, dated November 327-1901, it 
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was stated: “ Arrangements for a time signal service by 
wireless telegraphy are now being made.” The service was 
regularly established in January, 1905, and in the spring of 
that year I had the pleasure of comparing chronometers on 
board ship with the signals of this Observatory received by 
wireless telegraph, the receiving telephone being connected by a 
flexible wire leading from the navigator’s room to the wireless 
station on the ship so that the chronometer was not disturbed 
from its case. 

In the “ Revue Générale dcs Sciences Pures et Appliquées ” 
of June 30, 1911, in an article by Claude, Ferrié and Drien- 
court on page 562 the following will be found :— 

A notre connaissance, c'est la Marine des Etats-Unis qui, la première, 
&'occupa d'organiser un service régulier d'envoi de l'heure aux navires, 
Le “Armyand Navy Regtster” du 25 acüt 1904dit, en effet, ceci: '' En 
connexion avec le projet du bureau du Ministére de la Marine de fournir 
par T.S.F. des renseignements aux marins, on pense que le système 
d'envoyer des signaux horaires par l'Observatoire naval sera d'un 
avantage trés pratique pour les navires munis d'un appareil de réception. 
Les bátiments revenants d'un long voyage pourront ainsi facilement 
corriger leurs chroncmétres," L'installation du service, annoncée dana 
la Notice to Mariners 478/1681, Washington, 1904, n'a cessé depuis de 
fonctionner régulièrement, D'autres pays suivirent l'exemple donné 
par les États-Uni& ; ce fut d'abord le Canada qui, en 1907, créa un 
service de signaux horaires à la Station radiotélégraphique d'Halifax. 
En France, vers la méme époque, le Bureau des Longitudes se saisit de 


la question. 
—] am, &c., J. L. JAYNE, 

U.S. Naval Observatory, Captain, U.S.N., Superintendent. 

July 3. 
INTERNATIONAL TIME SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Users of the “ Horophone " and others among your 
readers who have wireless installations have been puzzled by 
the time signals transmitted from Paris and Norddeich since 
July lst. They are not in conformity either with the new or the 
old scheme, but appear to be a combination of both. I there- 
fore wrote to Commandant Ferrié, of the Eiffel Tower Station, 
for an authoritative statement on the subject. He has kindly 
complicd, and I have pleasure in communicating a translation 
of part of a letter just receivcd from him :— 

J have the honour to inform yeu that the new International *ignais 
established by la Conféience de l'Eeure in October last and which were 
to have been employed commencing from July Ist, could not be inau- 
gurated at the date fixed for the followirg reason : ' he German technical 
services have announced that certain material difficulties would prevent 
the time station of Norddeich from being ready before the menih of 
October at the earliest. As the station of Norddeich now sends the time 
at midnight, and, as according to the new conventions the Eiffel Tower 
ought also to send the time at midnizht, a confusion of the two sets of 
signals would result. Sowe have had to delay puttingintooperation the 
decisions of the Conference. 

Nevertheless, we send the new automatic time signals at 10 a.m., 
according to the new convention in order to give practice to people who 
take the time. We continue, however, to send the time as formerly at 
10:45 a.m. and 11:45 p.m. with the old signass, 

We were ready to operate on July Ist. as is shown by the fact that we 
commenced the new morning signals on that date, but it is from courtesy 
that we have delayed putting into practice the whole of the new Inter- 
national arrangements. 

It appears to be no one’s duty to inform wirelcss telegra- 
phists in this country as to International services of this kind, 
and we should therefore be grateful to Commandant Ferrié for 
this prompt but unofficial communication.—I am, &c., 


London, E.C. F. HoPE-JoNEs. 


THE MARCONI CONTRACT—AND AFTER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str : In your issue of the 11th inst., page 574, headed " The 
Marconi Contract—and After," it is stated that the aerial 
used in one system does not differ from that used in another. 
May I point out that the horizontal directional aerial employed 
by the Marconi Company and covered by what we believe to be 
valid patents, although capable of being used for any system, 
differs in important respects from that uscd by any other com- 
pany. It enables efficient radiation of a large amount of 
energy and is essential for duplex work. You will observe that 
it was directly referred to in the Report of the Advisory Com- 
mittee. 


» Tuckerton station did not reply. You will appreciate, I am 


One would infer from your article that you are under the 


impression that the Marconi Company is limited to the spark 
generator method. May I, however, remind you that the 
Marconi system of continuous waves was the only one which 
was able to give a demonstration to the Advisory Committee 
of work over a distance of 2,000 miles. l 


I would also draw your attention to the fact thet you state 


“that under our Patent Laws the Government hes all the 
necessary power to use, on terms set out in the Patent Acts, any 
equipment that may appear desirable." I think you will find 
that this applies to this country, but that such powers do not 
obtain in many of the colonies and dependencies in which it is 
proposed to instal wireless stations to form part of the Imperial 
wireless scheme.—-We are, &c., 


MaRcoNrs WIRELESS TELEGRAPH Co. (Lrp.). 
GopFrey C. Isaacs, Managing Director. 
London, July 15. 
[We think the object of our leading article has been some- 


what misunderstood ; it wes merely to show that the field was 
to a large extent open. We quite agree that there are matters 
of detail covered by patents. By referring to the “ spark " we did 
not mean that the Marconi Company is limited to the ordinary 
spark any more than the Telefunken Company (which 1s also ex- 
perimenting with high-frequency alternators) is pledged to the 


quenched spark ; but the Marconi Company hes been chiefly 
identified with the ordinary spark method, just as the Telefunken 


Company is known chiefly in connection with the quenched spark. 
There may,of course, be some difficulties, as suggested in the last 


paragraph of the above letter, but we can scarcely think they 
are insuperable, otherwise the Government [would practically 
never be able to use any but one system in some parts of the 
world so long es patents remain in force.—Ep. E.] 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I was very pleascd to sce the Leader in the current 
number of THE Evectrician, and feel that the matter you deal 
with is so important that it ought to be further d'scussed. 
There can be no doubt thet the sucecss of our national system 
of wireless telegraphy depends mainly on efficient control and 
the selection of proper methods. These results can only be 
obteined by having a highly traincd and experienced technical 
man in entire control of the department. Unfortunately it 18 
more than probable that 2 men having no technical knowledge, 
but perhaps plenty of political influence, will be made the chief, 
and will hamper, rather than help, the technical staff. The 
technical chief will in fact be saddled with the difficult work of 
persuading a ^ dummy ” heed that hs proposels ought to be 
followed. 

I admit that, judging by our present arrangements in many 
offices, the proposal to give & technical man real power :8 & 
drastic one, but it seems to me that the time has come for the 
political authoritics to recogn’se the neccssity for such a course. 
The high salaries attached to superior posts are, of course, a 
great attraction to office-seekers, but the welfare of the public 
service ought to be the first consideration in thcse matters. If 
the National Physical Laboratory were entirely under Govern- 
ment control I suppose the present technical chief would be 
made subordinate to some “ ornamental " head. Can anyont 
believe that such a change would be desirable ?—1 am, &., 

Kingston-on-Thames, July 14. F. PEAKE SEXTON. 


A RECORD BY THE GOLDSCHMIDT SYSTEM. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : In your issue of the 11th inst., page 557, you 8ay that 
you understand that a record has been created by the Gold- 
schmidt system; the station at Hanover, equipped with 
150 kw. Goldschmidt alternator, having been able to transmit 
to Atlantic City in the United States, a distance of about 4,000 
miles. May I point out that this is not quite accurate. The 
distance between Hanover and the Tuckerton station, Atlantic 
City, is 3,385 nautical miles, and I think it will not be disputed 
that the station at Hanover only sent out the letters ^ PAA, 
which represent the call letters of the station, and that the 
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sure, that there is a great difference between a station receiving doubts upon the matter that the electrical Press has had nothing 
the call signals which 1t 18 awaiting and its being able to receive | whatever to do with the formation of the Association, that it is 
messages in code or otherwise. — debarred from the general meetings, and that any prominence 
The fact, too, that a machine is able to send out for two or | given in its columns is purely because it recognises the fact that 
three hours on three consecutive days station call letters, after | a body of individuals is trying by every legitimate means to 
which it is removed to Berlin for repair (which, I think you will | popularise the supply of electrical energy. I may say that I 
find will also not be disputed) ig very different from a machine | have had letters similar to that by Mr. Moore, but certainly not 
being able to work continuously day and night, week after | in such bad form, addressed to me personally, but though the 
week, and month after month, in sending and receiving mes- | writers commenced with scoff and jeers they ceased the corre- 
sages, which is what would be demanded of it in conducting a | spondence in a much more enlightened and possibly chastened 
frame of mind.—I am, &c., . 
May I also point out that, given that the call signals * PAX ” J. Horace BOWDEN, 
were sent from Hanover to Atlantic City, and were received | Poplar, July 15. Borough Electrical Engineer and Manager. 
there by the Tuckerton station, this would not constitute a [We refer to this letter in our Editorial Notes.—Ep. E.] 


record, for some two years ago Mr. Marconi received signals at 
Buenos Aires which were transmitted to him by our Clifden 
station, a distance of over 6,000 miles, which achievement was 
reported in THE Evectrician on October 7, 1910, on page 
1085, by the following paragraph :— 

It is announced that Mr. Marconi, who has recently landed in Argen- 
tina, has notified Marconi's Wireless Telegraph Co. of London that he has 
successfully accomplished wireless communication between Clifden 
(Ireland) and Buenos Aires, a distance of 6,000 miles. 


—We are, &c., 


commercial service. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I regret the loss of the postscript to the droll epistle 
on the above subject in your current issue; had that been 
available “indeed I shouldn't wonder" there might have been a 
possibility of fathoming the depths of the Welsh engineer’s mind. 

I gather that he is of opinion that a “ Point Five" is one 
who is willing to sell electricity for cooking purposes at a loss ; 
that he himself is closely verging on that; that at present he 
docs not want to; that he is in charge of large turbo-alter- 
nators; that he has allowed one to break down, and that a 
broken-down machine is the most efficient hot-plate this engi- 
neer and manager can imagine. 

These are his assembled hot points. 

I do think members of the electrical profession might leave 
such snapping and whining for the “ Journal of Gas Lighting," 
and that you, Mr. Editor, have here neglected to exercise your 
duty of restraint. . 

We rarely read in the technical Press of the gas industry of 
the mechanical troubles in the works of our rivals, while some 
electrical men tell it in Gath, publish it in Askalon, and record 
each damning fact of a burn-out as if it were an interesting 
joke; and cen any good be attained by your correspondent 
libelling engineers of long experience and accredited reputa- 
tion and imputing to them a commercial incompetence that 
would discredit a costermonger ? | 

Will any of the “ Point Fives " forward the necessary primers 
to Newport ?—I am, &c., 

East Sheen, July 15. " GEORGE C. Law. 

[We think that our correspondent has taken Mr. Moore’s 
letter rather too literally ; if it were meant to be taken wholly . 
as it stands we should have felt it necessary to use the 
“restraint.” We refer further to this matter in our Editorial 


Notes.—Ep. E.] 


MaRncoNr's WIRELESS TELEGRAPH Co. (LTD.). 
GoprnEYv C. Isaacs, Managing Director. 

London, July 15. 

[In the note to which reference is made we d'd not suggest 
that the performance was a record as against other systems. 
We merely meant that it was a record as far as the Goldschmidt 
systcm wes concerned ; but perhaps we ought to have been 
more explicit.— Ep. £7.] 


THE “ POINT FIVES.” 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The contribution in your correspondence columns last 
week under the signature of Mr. A. Nichols Moore must come as 
a surprise to all responsible engineers. It is, to my mind, 
regrettable that an eng:ncer holding the chief position in an 
important undertaking should attempt to criticise the action 
of other engineers controlling undertakings of cqual or much 
greater importance, and use facetiousness, sarcasm and even pre- 
sumption in place of argument. The only statement having any 
bearing at all on the subject is that a * Point Five " is anybody 
who is willing to sell electricity for cooking purposes at a lo:s. 

Mr. Moore sells at the low inclusive price of 1d. per unit, 
which he thinks verges upon the price of 0-5d. for the supply of 
cooking only, but he docs not state the particular point which 
divides the sale between profit and loss. Might I be permitted 
to state, as one who has made a study of the subject for a con- 
siderable number of years past, that, whereas it is probable that 
Mr. Moore sells a great many units at a loss with his flat rate of 
Id., I make a considerable profit on every unit sold at 0-5d. 
This may appear inexplicable to men of Mr. Moore's expe- 
rience in the management of electricitv undertakings, but to 
those who have made a study of their work it is read!ly under- 
standable. 

I fail to appreciate why Mr. Moore should congratulate you 
on the gradually increasing list of “ Point Fives," and why he 
should assume that you are likely to bring undue prcssure to 
bear on weak-minded engineers who cannot think for them- 
selves. The reference to “ Welsher" is on a par with the 
whole tenor of Mr. Moore's remarks. If it was intended to be 
funny, the pith of the joke is dispelled by your foot-note. It 
appears to me that Newport is unfortunately placed in pos- 
sessing in its chief administrator of electricity supply one who 
can see a joke in the breakdown of his generating plant, and I 
cannot see other than a very “ short liie " in a “ hot plate " of 
this description, and predict a “ burn out " at an early date. 

In conclusion, I should not have considered it worth while to 
reply to such an effusion of sarcasm, poor wit and bad form, 
had I not been aware of the fact that there are others who are 


“AN APPEAL." 
TO THE EDITOR OF THE ELECTRICIAN. | 

Sır: With reference to your appeal on behalf of Mr. C. S. 
Bingley, I am inclined to think that this is à matter for the 
consideration of the Electrical Trades' Benevolent Institution, 
and can assure you that if on investigation it is found to come 
within the scope of that body, all the assistance possible will be 
given to the applicant.—I am, &c., ' 

London, July 15. P. A. LUNDBERG. 

[We understand from Mr. Bingley (he does not use the actual 
words) that he has approached the Institution, but without 
result. It may very well be that his case does not come within 
the Institution’s rules. Perhaps the committee of the Bene- 
volent Fund of the Institution of Electrical Engineers could 


act.—Ep. E.] 


CROYDON TRAMWAYS AND MOTOR OMNIBUS 
TRAFFIC. 


We have received from Mr. T. B. Goodyer, tramways manager of 
the Croydon Corporation, copies of a communication on the subject 
of motor omnibus traffic as it affects the tramways in that borough. 
Tnis communication has been addressed to over 70 members of 

. ; ‘© | Parliament, representing constituencies in and adja s 
desirous of emulating N ewport, but do not care to express their politan area, 5 well bs to the hole. ot the qase ns xD 
Opinions under their signatures. I shall be glad if you will | managers of tramways in the Metropolitan area who are likely to be 


inform Mr. Moore and any other engineers who may have any | affected in a similar way as/Croydon. 
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Tn a vovering letter Mr. Goodyer points out that the municipal 
tramway authorities in the ares named have expended practically 
135. millions of pounds on their undertakings, and thet each under- 
taking will next. vear require aid from the rates instead of being self- 
supporting, which shows how serious the present outlook is. The 
Metropolitan Tramways managers, it is pointed out, desire not that 
their undertzkings shell have preferential treatment but that motor 
omnibus operators shz!l be placed on terms of equality with regar 
to the public burdens now borne by tramways. 

In a report Mr. Goodyer compares these burdens, his conclusions 
being summarised in the following tables :— 


Table I.—Com parison o! Public Burdens borne by Tramears and Motor 
Buses in Croudon. 


= 


Items. Cars. Motor buses. 
Licence duties ..... ccr £2 15 0 £5 18 0 
Rates on track .......... OE OSTE NA pue 43 8 9 
Maintenance of roail........Leeeeeeseeeeee 92 11 9 ise 
Petrol tax. lee agian iesu te - ae 43 0 0 
Total ;csscusseeteseeseseee S138 128 17 SS T8. 8 


In addition to the above payments, the Croydon cars for the past 
vear have contributed £3,000 towards the rates, or an average per 
car of £51..14«. 6d., thus making the sum of £190. 105. per car run, or 
a grass total of £11.095. 16s. 7d.. as a contribution to the lgeal revenue. 
while the contribution of the buses is nil. 

The amount prid in wages by the Croydon undertzking for the veer 
ended March 31, 1913, wes £32,264. or 35-63 per cent. of the revenue 
earned (£90,543)... Out cf every 20s. earned 7s. Hid. hes, therefore, 
been spent in wages. No doubt the greeter part of this sum would 
be expended locally in house rent, tradespeople, &e, The permanent 
way expenses érd thé retes and taxes represent respectively 593 
per cent. and 2-61 per cent. of the revenue earned. 

Table II.—//oi Tramecars in the Metropolitan Area are Handicapped in 


Comparison with Motor Buses. 


Tramears. Motor buses, 


Free to eo anywhere at 
their option. 


3 Yj) -—————————————— — —— 
Contiki Only permitted to. run on 
routes sanctioned by Par- 

t 


hament. | 


(Track ..... we. Provided and maintained by | Provided and maintained 
4 the system. Damage by by the rates. Repairs 


paid for by the general 
rate payer. 


motor buses & other trathe 
repaired at cost of trams 


Work peo ple’s On all routes. | None. 
fares. 
Rates on track: Pav rates on track. None, 
NS | , 


ja 


se ———= — 
~. e —— -b ——-— ———— 


The foregoing proves, Mr. Goodyer concludes, thet legislation in 
the interests of the ratepayers and those municipal authorities in the 
metropolitan area who have invested 134 millions of pounds in their 
tramway undertakings, is very urgently required, so that the ser- 
viées provided by the ecmmunity, at the cost of the community ana 
in the interests of the community, should not be in a less favouralte 
position than other competitive means of transport. Fortunately, 
several valuable precedents in respect of contributions towards road 
maintenance by the operation of motor omnibuses ¿nd trackless 
trolley vehicles have already been established, so thet the question 
of principle having at last been determined the matter should, ob- 
viously, be carried a step further end applied to the metropolitan area 
where the local authorities have no control over the licensing of pubiic 
vehicles: | | 


|” PARLIAMENTARY INTELLIGENCE. 


€. — «POST OFFICE (LONDON) RAILWAY BILL. 


A Select Committee of the House of Commons has pused the pre- 
amble of this Bill. | " | 

The Hon. J. D. FrrzeEnArp, K.C. (for the Postmaster-General) said 
the object of the scheme was to enable the Post Office to cope sa.isfac- 
torilv with the large and inereasiny volume of mails which had to be 
transmitted -beiwecn the various Landon post offices and between those 
post offices and the principal railway stations. In 1909 a departmental 
committee was appointed to consider the question of the transmission of 
mails in London by pneumatic tube or electric railways, aud the Jine now 
proposed was substantially what that committee had recommended, ‘The 
line would run from the eastern district post offices in Mile End-road and 
proceed, yia D EU. to the General Post Office; then to Mount 
Pleasant parcel office, then to the Western Central District post office, 
along New Oxford-street to the “Western District. post cftice and. the 
Western District parcel office, and then to the Paddington District post 
office and Paddington station. ‘Subsequently other tubes would be con- 
structed betiycen: post offices and stations on the north and south sides 
of London. The line would be constructed in a tunnel a&^lepths of from 
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28 ft. to 87 ft. the tunnel having a diameter of 9ft.. and containing 
two tracks, one up and one down, with a gauge of 2 ft. The trucks ftor 
the mails and parcels would be capable of taking the largest receptacle | 
used bv the Post Office. There would be no drivers on the trains, which - 
would be dealt with from the stations along the route, on the principal 
known as the distant control. ‘The average speed of the trains would be 
about 25 miles an hour and the maximum speed 35 miles an hour, so that 
there would be an enormous acceleration in dealing with mails, compared 
with motor and horse vans. It would be possible at busy times of the 
day to run trains at one minute intervals. It was intended to have 
stations under the various post offices. ~The line would be about 6} miles 
long. The electric energy required would be supplied from the existing 
generating stations of the Postmaster-General at Blackfriars. The Bill 
authorised the raising of £1.100.000, but the estimated cost was only 
£964,000. The petitions against the Bill were largely by owners of pro. 
perty under whose property the railway would run, and by railway com. 
panies who apprehended that by passing under their railways some 
damage would be done. The London County Council and the electrical 
companies had raised another point. In 1551 the Council would have 
power to purchase the electric undertakings of London, and they and the 


companies objected to the Postmaster-Genera] supplying himself. Ho 


could not think that that was a substantial objection, 

Sir R. Bruce, controller of the London postal service, said there was 
a quicker passage of mails between Oxford and Paddington than between 
the latter railway station and the castern district. It was calculated 
that there would be a saving of time between those points of 53 minutes. 
for pareels and 31 minutes for letters, 

Mr. H. H. DarkvwrrEg Hav, C.E., gave details of the proposed work. 
It would be an unnecessary expenditure of public money to drive the 


tunnels by the com pressed-air method. The rails would be 60 ft. below : 


the Great Eastern Railway at Liverpool-street Station, and he repudiated 
the idea that there was likely to be any damage through subsidence to 
that statim, The construction work could be completed in 14 months 
fromft ie sink ny of the shafcs, and he estimated the, cost at £773,052. It 
would add materially to the cost of construction to increase the size of the 
tunnels, and the curves would not allow the use of larger rolling stock, 

Mr. W. StaxGo, Engineer-in-chief to the Post Office, ex plained that the 
electric current for the line would be generated at the Post Office generat- 
ing station at Blackfriars. There was ample room at Blackfriars for. 
increasing the output for the railway and other works in contemplation, 
A smaller generating station at Mount Pleasant would be utilised as a 
sub-station for reducing the high-pressure current, ‘The maximum sped 
would be 35 miles an hour, reduced to 12 miles when running through 
stations. The trains would work automatically, and on arriving at 
stations would mount a slight incline at reduced speed, and, getting on 
to a section without current, would stop. A switchman would set the 
points at cach station. There would be no drivers on the trains, and 
there would always be a " dead " section between a train in a station and 
another approaching, and a switchman would render any train moticn- 
less at a given moment, Any contractor of substance would be allowed 
to tender for the electrical equipment. The current could be supplied by. 
the department more cheaply, and it would be more reliable, He esti- 
mated that 3,000,000 units annually would be required for the line, and 
the cost of supplying the current (transformed to 440 volts) would be 
LOTIA. per unit, Specially constructed trucks would be provided to 
deal with any block or breakdown on the line. 

The case for the Bill having concluded, Mr. FrrzikgALp, K.C., for the 
promoters, said he would submit clauses which, he hoped, would satisfy 
many of the petitioners. 

fvidence on behalf of the various opponents was given, and Mr. B. 
Mott was called on the use of the com pressed-air method of construction., 

Mr. Bar rovg Browns, K.C., for the electric lighting companies, con- 
tended that it would be waste of public money for the Postmaster-General 
to generate electrical energy, seeing that he could be supplied by existing 
undertakers at a lower cost. He objected to the application for power 
to usc electrical energy * generally for the purposes of the Post Office : 
the words might cover the lighting of post offices all over London, and 
even Government buildings. The companies objected to the competit- 
tion of a Government department, and asked that the power of the 
Postmaster-General should be limited to the use of electricity for working 
the cars and lighting the stations. 

Ultimately the Committee found the preamble proved, subject to the 
adjustment of the clauses. 


OVERHANGING STREET LAMPS. 

Recently a Select Committee of the House of Commons considered 
the London County Council (General Powers) Bill, which (inter alia) 
authorises the fixing on buildings of apparatus connected with public 
lighting. ‘The scheme was the outcome of representations by 20 Metro- 
politan Borough Councils, who were public lighting authorities, that they 
desired power to attach to any building such brackets, lam ps, wires, 
pipes, and other apparatus as might be needed for the lighting of the 
streets. If; in the opinion of a borough council, the consent of a property 
owner was unreasonably withheld, it would be open to the Council 
to appeal to a police Magistrate, who would have authority to decide. 
The reason for the scheme was that in narrow streets it was, in the opinion 
of the borough councils, desirable to suspend the public lamps from wires 
or other supports attached to the buildings on both sides. Less frequently 
It might be convenient to fix the lamps to buildings without suspending 
them, Although the L. & N.W. and the G.E. Railway Companies h& 
petitions on the ground that it might entail interference with their 
electrical apparatus, the clause was approved by the Committee, 

PABLIAMENTARY INTELLIGENCE continued on page 624. 
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number of engineers that several important contracts for 
plant extensions have gone to foreign firms. Whether this 
last-named action may be regarded as a form of protest we 
have not yet discovered. The fact remains that the 
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B.E.A.M.A. conditions of tender,* and it was the disputed 
portions of these which were circulated at the opening of 
the adjourned meeting held on Friday last (at the Insti- 


n oe ELI Ed 117 | 
e “ Point Fives?.......... 117 | Municipal Accounta..... -.. 631 | tution of Electrical Engineers) of the Council of that 
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Boards. Illustrated ...... 118 | New Companies, &c........... 632 | body and a number of prominent :central-station engi- 
Electrica! Transmission. of "City Notes ................ 682 : i 
Signals ...... eee eene 118 | Companies’ Share List ...... 633 | PCTS: The technical Press were first admitted to this 
meeting, but a resolution was subsequently carried that 


they should withdraw, and the discussion on the clauses 
in dispute was proceeded with in camera. The first 
meeting had been held during the recent Convention, 
and was conducted behind closed doors, the Press not being 


upon in these times of free trade as in the so-called halcyon | invited to the proceedings on that occasion. Our references 
days of protective tariffs. Every week ample proof of this | to the exclusion of the press from these deliberations must 
is afforded in our Tenders Received and Accepted columns. | not be construed into a complaint against the action of the 
The individual buyer often plumps for the lowest tender, , authorities. We mention it as one of a series of incidente 
but where the purchasing authority is a group of individuals, | in an event of great importance to the électrical industry, 
such as a Municipal Electricity Committee, the decision is | the event being the issue by the Associated Manufacturers of 


always that way, justification being found in the plea that | conditions of tender which are so framed as to require the 
public interests must be safeguarded. Manufacturers | serious consideration of the L.M.E.A. Although, as we have 
who enter the field of competition for business which is put | said, we have before us the clauses in dispute, and have 
up to public tender are aware of the risks they run in | already published them in “The Big Blue Book," we 
incurring expense in tendering; but such expenses are in will not proceed to discuss them until either of the interested 
any event ineurred with a view to securing the contract. | parties think fit to take us fully into their eonfidence. 
Sometimes there is little or nothing to choose between the | Obviously no word of warning is needed from us, at this - 
prices tendered, but whatever the difference is it turns the | juncture, that it is dangerous for the disputants to dally 
scale in favour of the lowest tenderer. So long as there is | with the questions at issue. As the authors of the offending 
competition, so long will this immutable law sway the deci- | clauses, the manufacturers must make all the reasonable 
sion upon price questions. This, however, by the way. For concessions they possibly can in dealing with the demands of 
the moment we are concerned with a matter which vitally | the station engineers. It seems unnecessary to point out 
affects the question of public tender for electric plant and | that by creating an impasse with municipal interests they 
machinery. The conditions under which plant manu- | 8re making it easy for foreign competitors to get a larger 
facturers who are members of the British Electrical and | share of this business than they might otherwise obtain. 


Allied Manufacturers’ Association are prepared to accept The station engineer, for his part, should endeavour to 


contracts from municipal electrical engineers are at present in | Meet the manufacturer, say, half-way on the vital points at 
dispute. Certain under-currents of opinion on these con- | issue. He must not unduly use his facilities to buy abroad 


ditions have been disturbing the municipal mind for some | 93 2 threat to the home plant makers, or as a means of 
months past, and to such an extent have thoy influenced a 4 


CONDITIONS OF TENDER. 


The maxim of the disciples of CoBDEN, “to buy in the 
cheapest market and sell in the dearest," is as much acted 


* Page 918, 
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preventing their co-operating in mutual interests. In fact, 
it seems to us a wrong policy that one party should regard 
the other as a combination of interests formed solely for 
purposes of self-protection. 


“ PARLIAMENTARY INTELLIGENCE. 
(Continued from page 622. 
WIRELESS TELEGRAPH CHAIN. 


In the House of Commons on Tuesday Mr. Walter Guinness asked the 
Postmaster-General if he would invite tenders for an. Imperial chain, 
based upon a guaranteed minimum standard of efficiency to be Jaid down 
by the Post Office and approved by Parliament. 

The POSTMASTER-GENERAL, in reply, said the Scientitie Advisory Com- 
mittee, presided over by Lord Parker, reported in April after full inquiry, 
that the Marconi was the only system of which it could be said with 
any certainty that it was capable of fultilling the requirements of the 
Imperial chain. Nothing had occurred since that he knew of which in- 
validated that conclusion, The representatives of the Goldschmidt 
system accepted the Committees invitation to demonstrate and did 
demonstrate over 382 nautical miles between Hanover and Slough. No 
intelligible transmission occurred. On the publication of the announce- 
ment that communication had been established between Hanover and 
Tuckerton (U.S.A.), he had invited the Goldschmidt Company to allow 
demonstrations to be made and witnessed for officers of the Post. Office 
and the Admiralty, but he had received a reply that the company would 
not be ready to give any demonstration until the first week in August. 
In these circumstances, he did not pro pose to invite tenders. The House 
would rise in August and this would involve a delay of another nine 
months or a year. He had, however, pointed out to the Goldschmidt 
Company that under certain conditions the erection of the second three 
stations of the Imperial chain might be transferred from the original con- 
tractors, the Marconi Company, to any others whose system might be 
proved to be more efficient or more economical, and in this connection he 
(the Postmaster-General) would be pleased to consider the employment 
of any system meeting the conditions, It was not guarantees he required, 
but stations that would work: 

On the same evening Mr. G. A. Tovene asked the Postmaster General 
whether at the time he was endeavouring to obtain ratification of the 
Marconi eontract in London, the Canadian. Postmaster-General had 
entered into an agreement with the Universal Radio Synd. in London for 
a trans-Atlantic radio! service on the Poulsen system between. Great 
Britain and Canada. Was he aware of these negotiations, and had he had 
any communication with theCanadian Postmaster-Generalon the subject? 

The PostMASTER-GENERAL, in reply, said there was à misapprehension, 
It was in April, 1913, that the agreement between the Canadian Post- 
master-General and the Universal Radio Synd. was entered into, and not 
in August last year. He (Mr. Samuel) had been informed of the August 
negotiations referred to. The Canadian arrangement was entirely ditte- 
rent from that of the Imperial Government.f The station on the Poulsen 
system in Canada was to be erected by the owners of the Poulsen system 
at their own cost, and worked hy their own staff for their own protit and 
at their own risk. The Imperial stations were to be State-owned and the 
Poulsen stations would be owned by the operating com pany. 

Mr. W. REpMoND: Has the Universal Radio Synd. given the Canadian 
lovernment any guarantee, and is it a fact that the Marconi organisation 
is the only one which has the necessary staff and equipment for entering 
into such a contract ? 

The PosrMAsTER-GENERAL : My information is to that effect. Of 
course, another organisation might enlist the necessary statt. 

Mr. ‘Toucue also asked the Postmaster-General whether the results of 
experiments in the United States between Arlington (Virginia) and the 
steamer “ Salem," and also between Arlington and Gibraltar, including 
both the are and the spark system of transmission, had been embodied in 
a report by Dr. Austin, chief scientific adviser to the United States Naval 
Department, to the effect that over distances of 1,400 miles and upwards 
the arc system (Poulsen) using less than half the current of the spark 
system was at least equal in efficiency at distances exceeding 2,100 miles 
in the day-time ; that the arc was uniformly louder than the spark ; and 
that the U. S.(:0vernment had awarded a contract for the Panama station, 
with a range of 3,000 miles, to the American Poulsen Co. * 

The PosrMASTER-GENERAL : I have not seen Dr. Austin’s report, but 
the general results of those ex periments were before the scientific advisory 
committee, and were not such as to lead that committee to the conclusion 
that the Poulsen sytem was capable of fulfilling the requirements of the 
Imperial chain. I have no official information as to the Panama station, 
but I am making inquiries. 

Again in the House of Commons on Wednesday Mr. Touche questioned 
the Postmaster-Gencral as to whether the Universal Radio Syndicate 
proposed to demonstrate to the Advisory Committee as to the capacity of 
the Poulsen system to communicate over the distances required by the 
Imperial chain, and whether such demonstration was to take place 
between the Eiffel Tower, Paris, and Arlington, U.S.A., if the use of the 
former could be obtained for the purpose ; whether the Advisory Com- 
mittee failed to obtain the use of the Eitfel Tower station ; and whether, 
after this failure, no steps were taken to witness a demonstration, as 

roposed, of the working of the Poulsen commercial system between 

jan Francisco and Honolulu, a distance of 2,396 miles. 
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The PosTMASTER-GENERAL: I understand that the Universal Radio 
Syndicate wrote to the Advisory Committee that they hoped to obtain 
the use of the Eiffel Tower for the purpose of a demonstration to Arling. 
ton. Later the Syndicate wrote that difficulties had arisen in regard to 
the use of the Eiffel Tower, fand suggested that if any members of the 
Committee proposed. visiting the United States they might journey in a 
vessel sailing for New York equipped with Poulsen apparatus, by which 
it was anticipated that signals from Lyngby would be received up to 
2.000 miles. The Committee were unable to accept this proposal, but to 
assist the Syndicate the British Foreign Oflice approached the French 
Government and obtained permission to use the Eiffel Tower. Of this 
permission the Syndicate were immediately informed, but practical 
difficulties subsequently arose at the Enffel Tower, which prevented the 
demonstration being viven. No offer was made to the Committee of 
evidence as to the working of the Poulsen system between San Francisco 
and Honolulu, but the Postmaster-General had received, two davs agoa 
telegram from the British Consul-General at San. Francisco that. the 
Poulsen Co. were not able to conduct any daylight service. 

Mr. Wear. asked whether each Marconi station on the Imperial 
chain required the erection of 12 masts at a cost of £33,000 for masts alone 
per station, and if the Goldschmidt system required only onc mast, 
causing a saving of £12,000 per station in this one item. 

The PosrMAsTER-GENERAL :. The cost for masts for the Marconi 
stations of the Imperial chain would be approximately as stated, 1 am 
not aware what the cost for the masts for the Goldschmidt system would 
be. I understand that the Goldschmidt mast is much higher. which the 
Advisory Committee referred to as a disadvantage. I understand also 
that the Goldschmidt acrial is not directional. 

Mr. Weare: Does the Marconi system require a tuning variation of 
20 percent. compared with 005 per cent. in the Goldschmidt system. and 
does this advantage in the Goldschmidt permit an increased number of 
inde pendent coincident messages, and correspondingly increased difticulty 
in the tuning up of receivers for the tapping of messages and the virtual 
frequency of the messages sent Y? 

The PosrMasTER-GENERAL : My technical advisers do not endorse 
this statement. 

Mr. W. GvixNEss : Is it correct that the Goldschmidt system transfers 
messages very much more rapidly than the spark system, and that 
consequently much efficiency will be sacrificed if there are two different 
forms of stations, one working at high speed and one at low speed ? 

The PosrMasTER-GENERAL : My information is not to that effect. 

Mr. GUINNESS : Does the erection of stations under the Goldschmidt 
system mean a considerable saving in eost over the M arconi in generators, 
condensers and transformers ? 

The PosrMASTER-GENERAL + JE have no information to this effect. 

Mr. GvixNEss :. Will the Postmaster-General invite tenders from other 
companies besides the Marconi Company for the Imperial chain subject 
to the condition that the contractors for any svstem must before Aug. 0, 
by practical demonstration, satisfy the Post Oflice requirements ? 

The PosrwasrER-GENERAL + [fT were to adopt this suggestion it would 
not he possible to lay the complete contract on the table of the House for 
ratification this session. E am. not, therefore, pre pared to adopt it. 

In the House of Commons on Wednesday Mr. W. Guinness obtained 
leave to move the adjournment of the House to call attention to 
Marconi Agreement matters. 

The discussion which followed had little technical interest, and at 1 
o'clock, under the rules of the House, the debate stood adjourned. 


METROPOLITAN ELECTRIC TRAMWAYS (RAIL-LESS 
TRACTION) BILL. 


A Select Committee of the House of Lords has approved this Bill, 
which has already passed the House of Commons. 

For the promoters, Mr. FREEMAN, K.C., said the main ronte pro posed 
in the Bill commenced at the "'umpike-road, Green-lanes, passed on to 
High-road, Tottenham, where it crossed the existing tramways. and pro: 
ceeded along Broad-Jane to Ferry-lane. There were also two routes not 
for public use, for joining up that route with the depot at Jolly Butcher s- 
hill, It was an important route, in fact the only route, between vee 
thamstow and Middlesex for several miles. An ordinary tramway. such 
as was authorised some years ago, would be too expensive, but the pr- 
moters had already expended £15,000 in acquiring lands for widenings. 
The advantages in favour of the scheme were that it was as useful as à 
tramway without so much ex pense, and the trolley vehicle could deviate 
its course, whereas the trams were fixed, 

Evidence in support of the Bill was given, but as there was considerable 
opposition from Tottenham Urban Council, Middlesex County Coune 
and the Great Eastern Railway Co., the Chairman suggested conferences 
between the parties, and eventually a settlement was reached in most 
cases, and the Committee gave a decision in others, and the pill was 


ordered to proceed, subject to the inclusion of certain clauses. 


L.C.C. (TRAMWAYS AND IMPROVEMENTS) BILL. 


. In the House of Commons on Monday, on the consideration of this Rill, 
Sir E. CORNWALL moved to omit the clauses inserted by the committee 
giving the London United ‘Tramways (Ltd.) running powers over 5 miles 
of tram way purchased by the | ondon County Council, ; 

Phe amendment, having been seconded, was agreed to, and the Bil 
was then read a third time, 
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LEGAL INTELLIGENCE. 


cee | 
Re National Telephone Co. (Ltd.) 


On Tuesday Mr. Justice Sargant commenced the hearing of a summons 
taken out by the liquidator of the National Telephone Co. (Ltd.) for tho 
direction of the Court as to the distribution of surplus assets between the 


various Classes of contributories. 


Mr. DasckwERTS, K.C., who (with Mr. P. WHEELER) represented the 


liquidator, said that the summons was taken out to obtain the direction 
The matter 


of the Court as to the disposal of certain funds in his hands. 


has been before Mr. Justice Swinfen Eady and was argued for two or 
three days, but then the Railway and Canal Commissioners had not 
made their award as to the amount the Postmaster-General had to pay 
for taking over the Co.’s undertaking. and his lordship adjourned the 
matter so that he could make a final order disposing of the whole matter. 


Recent changes had prevented the judge from dealing with it and the 
The point which the 


matter, therefore, came de novo to his lordship. 


Court had to decide was what was to be done with the surplus in the 
He proceeded to deal with the facts of the case, and 


after hearing legal arguments by Counsel for the various parties, his 


liquidator’s hands. 


lordship delivered his judgment. 


In delivering judgment his Lordship said that. upon the construction 
of the old and new articels and the resolutions on the creation and issuing 
of the shares, the first, second and third preference shareholders were not 
entitled to any return except of the capital paid up on their respective 
The deferred stockholders were accordingly entitled to the whole 
He held that where preference shares are 
given with a fixed preferential dividend at a specified rate, or with an ex- 
press provision as to a right to a return of their paid-up capital, the right 
to take any further dividend, or to a further share in surplus assets, was 
He decided against the claim of the preferred stock- 


shares. 
of the fund now in dispute. 


in effect negatived. 
holders as regards interest. 


Illegal Electric Supply Connection. 


At Weston-super-Mare Potty Sessions recently Samuel Justin, jun., 
proprietor of tho “ flying machine " located on the Birnbeck Pier, was 
charged by George Charlton, manager of the Weston-super-Mare. & 
District Electric Supply Co., with having on June 14 last fraudulently 


stolen or diverted electricity, the property of the company. 


It appeared that defendant was supplied by the company with elec- 


tricity under agreement on the “double tariff system,” 4d. per unit 
As the result of 


being charged for lighting and 2d. per unit for power. 


observations which had been made, defendant's meters had been taken 


into the control of the company and installed in a sub-station on the 
At nine o'clock on the evening of the [4th ult., the manager 


Old Pier. 
(Mr. Charlton) with an assistant made an investigation, which revealed 


that, although the lights on the flying machine were burning, the Jight 
whereas, despite the fact that the flying 


meter was not registering ; 
machine was motionless, the power meter was recording consumption, 


A further test was then made, with the result that the fl ring machine 


lights were unaffected when disconnected. from the lighting meter, 
whereas they were immediately extinguished when the power meter was 


disconnected. A police-constable was called in to confirm the observa- 


tions, and the three went at once to Mr. Justin. 
be allowed to inspect the wires, which were in a room underneath the 


flving machine, but defendant J 
had not the key with him. Mr. Justin shortly after the party had walked 
awav, overtook them, and asked to have the power put on again, and 


was then told he would be prosecuted for taking lighting current from the 


power circuit. 
DEFENDANT gave evidence on his own behalf, and denied that he had 


attempted or desired to defraud the company. What had arisen was 


caused by thoughtlessness on his part, he having, on the day prior to 


that concerning the charge, connected the power wire with the light board 


(the current then registering through the power meter; in order to test a 


motor which he had repaired for the Water Chute Co. He had had to do 
that in order to get the reduced current of 230 volts necessary to test the 
motor. At five o'clock he had had to hurriedly deliver and reinstall the 
motor, and the consequence was he had forgotten. to disconnect. the 
wires. He went out of town next dav, and it was not until the 
evening when the manager of the electric supply company told him what 
had been discovered that he recollected his neglect. He had no inten- 
tion to defraud the company. The magistrates imposed a tine of £10 


inclusive, 


L. Schloss & Co. v. L. S. Anderson. 

In the City of London Court last week plaintiffs sought to recover 
£12. 4s. 6d. for Osram lamps supplied. 

Defendant, who did not appear, wrote to say that at the time the lam ps 
were supplied plaintitfs were being sued by the Osram Lam p Works (Ltd.) 
for infringement of patents, and ultimately an order was made for the 
delivery up of the infringing articles. He submitted, therefore, that the 
lam ps now sued for could not be sold by plaintiffs. For plaintiffs, it was 
said that the lamps were sold long before the proceedings referred to, and 
at most defendant could have raised a counterclaim, but that he had not 


done, 
Judgment was given for plaintiffs, with costs. 


Mr. Charlton asked to 


replied that that could not be done, as he 
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BUSINESS NOTICES. 


Messrs. Heap & Digby, 48, Westminster Palace-gardens, Victoria- 
street, London, S.W., inform us that they have been appointed engi- 
neers in Great Britain to the Underwriters Laboratories (Inc.) of 
Chicago. 

As our readers are probably aware, the “ National Electrica] Code ” 
(the Rules and Requirements of the National Board of Fire Under- 
writers, U.S.A.) applies to Canada and governs very closely the construc- 
tion, component materials and design of such articles as switches, fuses, 
rubber-covered wire, flexible cord, condnits, flexible tubing, circuit- 
breakers, lamp sockets, porcelain fittings, &c.. This code and the semi- 
annual “ List of Electrical Fittings " issued bv the U.S. Board of Fire 
Underwriters, prescribe in the one case the genera] requirements to be 
met, and in the other case schedule of the approved fittings. The 
function of the Underwriters’ Laboratories is to see that these Rules and 
Requirements are carried. out. For this purpose it is necessary to sub- 
mit samples of the apparatus to them for approval, after which inspec- 
tions are made at regular intervals to ensure that the quality of the com- 
mercial article is maintained, and in certain specified cases supply labels 
which may be attached to them as evidence to the purchasing public that 
such have received their approval. Hitherto all British made electrical 
fittings of the above tvpe for use in Canada have had to be examined by 
the Underwriters’ Laboratories! Inspectors after arrival. The arrange- 
ment which has now been made enables this to be done by Messrs, Heap 
& Digby before leaving the makers! factory, thereby giving to British 
manufacturers the same facilities as those enjoyed by American, and re- 
moving a difficulty to which H.M. Trade Commissioner in Canada has 
recently drawn attention. Mr. Arthur C. Heap and Mr. Pollard Digby 
have each an intimate knowledge of British manufacturing conditions and 
British-made apparatus. In addition, Mr. Heap has, during the last 12 
months, paid three visits to Canada for the express purpose of studying 
Canadian conditions and requirements. 

We are further asked to intimate that Messrs. Heap & Digby will be 
pleased to give manufacturers any information they require as to the 
regulations of the Board of Fire Underwriters, and to supply them with 
copies of the National Electrical Code. 

After August Ist the address of the Sheffield Branch of the British 
Thomson- Houston Co. will be 8, East Parade (instead of as at present, 
41, Church-street), Sheffield. where they will carry a large stock of 
Mazda drawn wire lamps, B.T. H. Edison carbon lamps, holophane 
glassware and wiring supplies. 

Messrs. Morris & Lister (Ltd.), Carlton Works, Coventry. notify 
that in order to deal more effectively with the greatlv increased 
demand for their manufactures (more especially for their time-element 
circuit-breakers and transformers) they have placed their representa- 
tion in the hands of Morris & Lister (London), Ltd.. 3 and 4. Palace- 
chambers. Westminster (Tel. : Ken. 5164). and to whom all inquiries 
should be addressed. | 

Patents Development.—' Tho owner of patent No. 16,183/1908, for 
“ Improvements in or relating to telephony and telegraphy,” desires 
to grant licences thereunder, Particulars from Messrs. Lloyd Wise 
& Co., Patent Agents and Consulting Engineers, 10, New-court, 
Lincoln's Inn, London, W.C. | 

The proprietor of patent No. 93.491/02 relating to “ Magnetic 
wheels." desires to dispose of same or to grant licences. Applica- 
tions to Messrs. Cruikshank & Fairweather (Ltd.). 65/6, Chancery- 
lane. London. W.C. 

« The Journal." — Part. 220 of The Journal ” of the Institution 
of Electrical. Engineers is now ready, price 5s. For particulars of 
contents see advertisement, 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A receiving order has been made against Frederick Johnson, elec- 
trical engineer. 60. Eltisley-avenue. Newnham, Cambridge. 

A receiving order has been made against Wyndham Wadsworth, 
dealer in electrical accessories, &c.. 16, John Dalton-street, Man- 


chester. 
The discharge of Tom A. Flather, electrical engineer, lately 
trading at Park Electrical Works. Speedwell-street, Leeds, has been 


granted. subject to debtor's consent to judgment for £100. 


Winding-Up Petition.—A petition for the winding up of the Prested . 


Miner's Gas-Indicating Electric Lamp Co. (Ltd.) will be heard in tho 
High Court (London). on July 22. 


TITLE TOO DUET UOTE OUTED ATA 
ELECTRICITY SUPPLY. = 


TULLLTH IAEA TAI 
EXTENSIONS. IDEE 

Bristol.—On Tuesday an inquiry was held into the Council's 

application for sanction to borrow £25.000 for the electricity supply 


ILI 


D 


—X 
— 


ll 


department. 
The assistant town clerk (Mr. Wise) explained that of the sum pro- 


posed to be borrowed £18,000 was for mains, £2,500.for sub-stations and 
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£4,500 for house services. All were based on the estimated require- 
ments for three years as from August last, The last loan sanctioned was 
£52,919 for three years up to August, 1912. No application was made in 
respect of meters, as the Corporation now paid for meters from revenue. 
The tota] capital sanctioned to March 25 was £832,232. 

The city electrical engineer and manager (Mr. H. Farapay Proctor) 
explained that they proposed to lay extra-high-tension mains in wood 
troughingand other mains in the ground, and thev asked for à period of 
25 years for repayment. They had found that cables laid in Bristol did 
not deteriorate much. They had cables that had been laid for 20 years. 

The Inspector (Mr. H. R. Hoover) said cables in other places de- 
teriorated more, and they must take an average. He noticed that the 
charge for house services was high com pared with that in other places, 

Mr. Proctor replied that the ditference was largely due to the unus- 
ually long gardens found in Bristol. 

Dungarvan.—An electricity supply scheme, estimated to cost 
about £2,100, has been referred by the Council to a consulting engi- 
neer for report. 


Fulham (London).—O wing to the increasing demand for electrical 
energy the Electricity Committee recommend the installation of a 
2,500 kw. turbo-alternator (with condenser. &c.), at £7,500, and 
steam and water pipes, instruments. &c.. at a cost of £1.050. 

In order that consumers, who have a high load factor, may be able to 
obtain the benctit of a cheaper rate, the Committee have decided to 
make a charge of £4. 10s. per kilowatt of maximum demand, plus 4d. per 
unit for all units registered by the consumer's meter, as an alternative to 
the present charge of ld. per unit, which is considered as unsatisfactory 
to large manufacturers who have a high load factor and are able to generate 
their own electricity at a cheaper rate. 

London County Council.—On Tuesday consent waa given to St. 
Marylebone Council to borrow £20,000 for their electricity under- 
taking. 

St. Anne's-on-the-Sea.— An unopposed inquiry was held last week 
into the application of the Council for sanction to borrow £3,000 for 
mains and house services. 


Shoreditch (London).—The Lighting Committee have had under 
consideration the question of providing additional generating plant 
to meet the estimated future demands on the electricity undertaking. 

In their report the Committee state that the present power available 
is 6,885 kw., while the demand last winter was 4,676 kw., and on a 
moderate estimate it will reach 5,100 kw. next winter. The agreement 
with tho Great Northern & City Railway Co. expires in March, 1914, 
which will reduce the power available to 6,055 kw., or only 955 kw. in 
excess of the demand. Itis proposed that one generating set of 5,000 kw. 
should be provided during the year ending March, 1915, and a further 
similar sct during the following year. The proposed scheme includes the 
disposal of five dryback boilers and two Willans generating sets at the 
Coronet-street works in order to provide space for the rotary converters 
for the high-tension supply, and the Committee recommend that the 
London County Council be requested to allow the balance of the loans 
outstanding on this plant to be repaid. It is estimated that the reserve 
fund would be called upon in this particular respect to the extent of 
£5,819, with a consequential reduction of loan charges of £323 per annum 
as a set off to the charges on the loans for the new plant, &c. 

The Committee also consider it necessary that negotiations should be 
at once opened with the Stepney Council for a high-tension trunk main 
to be laid between the Coronct-strect station and the Stepney generating 
station (at Osborn-strect, Whitechapel), capable of transmitting at least 
1,500 kw. for a stand-by supply, on similar terms to those contained in the 
existing agreement between the Stepney and Poplar Councils and the 
first plant to be provided should be the rotary converters, to be plaoed in 
the Coronet.street engine room and at Whiston-strect station. The 
estimated cost of this main is £5,000, approximately one-half of which 
should be borne by Stepney Council. The loan charges on this expendi- 
ture would be shared with Stepney Council. Preliminary negotiations 
have been entered into for the purchase of the necessary land adjoining 
the existing Whiston-street power station, and an offer for certain of the 
premises required has been obtained, and the leasehold interest in three 
houses in Alfred-terrace has been acquired for £371. s. 8d. 

The total expenditure involved is £98,850 (including the cost of the 
trunk main for bulk supply), and the Committee recommend that the 
Town Clerk be instructed to apply to the County Council for sanction to 
borrow this amount, and that the Committee be authorised to arrange 
terms with Stepney Council for laying the trunk main. 

Stalybridge.—An inquiry was held here last week into an appli- 
cation by the Stalybridge. Hyde, Mossley & Dukinfield Tramways 
and Electricity Board for sanction to borrow £22,550 for additional 
plant at the electricity generating station. 


Stoke Newington (London).—Mains are to be extended in three 
roads, at an approximate cost of £940. | 


Swamage.—A Board of Trade inquiry was held here last week by 
Mr. A. P. Trotter into the application of the Swanage Electricity 
Supply Co. for consent to the erection of an electricity station. 

The consulting engineer (Dr. J. A. Purves) produced the plans of the 
station, and said it was pro posed to instal gas-driven plant. 

There was some opposition by property owners, and after hearing 
ovidence the Inspector intimated that he would report in due course. 


Tynemouth.—The Electrical Engineer has reported that it js 
necessury to lay a new feeder cable. 

All existing arc lamps in the borough are to be replaced with high 
c&ndle-power tungsten lamps. 

Wallasey.—An inquiry was held on Friday into the application of 
the Council for sanction to borrow £13,500 for extensions of the elec. 
tricity undertaking. 

The Town Clerk (Mr. H. W. Cook) explained that of tho sum required 
£3,659 had been spent in anticipation of the sanction, and the remainder 
was for prospective expenditure during the next four years. 

The Inspector (Mr. T. EKIN) pointed out that the L.G. Board would 
not give sanction for more than three years, so the Council would have to 
be satisfied with £7,381, and that would make tho total amount £11,040. 

Mr. Cook said an application was to be made to the Board for power 
to borrow £65,000 for the erection of a new electricity station. 

In support of the application Mr. W. J. Bellis, chairman of the Elec. 
tricity Committee, and Mr. J. A. Crowther, borough electrica) engineer, 


also gave evidence. 
GENERAL. 

Ayr.—The Corporation have agreed with the burgh of Prestwick to 
apply for a provisional order, and to supply electricity in Prestwick 
at the same price as in Ayr. 

An arrangement has also been made with the County Council District 
Committee for the extension of the electric supply cables to Burns 
Cottage and Alloway. 

Belfast.—The Tramways and Electricity Committee have been 
authorised to ascertain from the Harbour Commissioners the terms 
on which the harhour estate site could be obtained by the Corpora- 
tion for new electricity works. 

- Beverley.— Messrs. Foote & Milne will apply for a provisional 
electric lighting order. 

Blackrock (Dublin)—The Electricity Committee of Pembrokt 
Council has been asked to report further upon the proposal to give 
a supply of electricity in this district. 

Burnley.—The Electricity Committee will give a supply of elec 
tricity to the local football club's premises provided the club enter 
into a five years’ guarantee. 


Bushey.—The Colne Valley Electric Supply Co. and the Watford 
Urban Council have notified their intention to apply for provisional 
orders for this district. 

Cromer.—On behalf of the Board of Trade, the Hon. T. H. W. 
Pelham. C.B.. held a public inquiry on Tuesday into the proposal of 
the Council to transfer the electricity undertaking to Edmundson’ 
Electricity Corpn. (Ltd. ). 

Dalkey.—The Alliance & Dublin Consumers Gas Co. haa notified 
that it will apply for a provisional electric lighting order. 

Electricity Supply to Cinema Theatres.—Last week a deputation 
from the Edinburgh and East of Scotland Branch of the Cinemato- 
graph Exhibitors' Association waited upon the Edinburgh Electric 
Lighting Committee on the subject of rates charged for electric 
current for projector purposes in picture houses. 

The conditions asked for were that all current supplied for projector 
purposes, especially where motor generators were installed, should be 
charged at power rates instead of at lighting rates as at present. ]& was 
the contention of the deputation that the current could not be said to be 
used for lighting purposes, but as power. They stated that concessions 
had been granted in other towns in Scotland, and especially Glasgow, 
where the charge was 14d. per unit. ; 

The Convener of the Committee stated that the subject would receive 
their favourable consideration. 

Foleshill.—The Midland Electric Light & Power Co. notify that 
they will apply for a provisional electric lighting order for this 
district. 

Galashiels.—The Galashiels & District, Electric Supply. Co. have 
E notice of intention to apply for a provisional electric lighting 
order. 


Great Lumley (Durham).—The local Colliery Company have 
offered to take over the electric lighting plant of the Council, and 
light up the village on certain conditions. The company were abo 
prepared to supply electricity to private consumers. 

Greenock.—On Tuesday the Corporation decided to increase the 
salary of the burgh electrical engineer (Mr. J. A. Robertson) from 
£500 per annum to £550. with an additional £50 when Port Glasgow 
is supplied with electricity. i 

Hove.—The Council have formed a special committee to report s 
to the relative advantages and disadvantages of the various meth 
by which, under the provisions of the Hove Corporation Bill, 1913. or 
otherwise, electric light can be supplied in the borough, with power 
to make such inquiries and obtain such advice upon the matter 4 
they may think necessary. : 

_As the bill for the acquisition of the undertaking of the Hove Electric 
Lighting Co. will soon become law, the consulting electrical engineers 
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the auditors have been instructed to mect the directors of the company to | Harvey) has been given permission to put up an experimental 
see whether the amount of the purchase money can be agreed. installation. 

bury.—Mr. J. H. Edwards will apply for a provisional elec- Complaints have been made as to the lighting arrangements of the 

Nen aag order, bi d ree DONE i library, and it is probable that electric light will ultimately be adopted. 
T Swansea.—In connection with the electric lighting of the training 

Lowestoft.—The L.G. Board have intimated to the Council that 

ra oe DEA : college the borough electrical engineer (Mr. C. A. Prusmann) has 
they cannot aocode Lo taoin Application for an extensioniot Whe period been directed to carry out by direct administration the following 


for repaying a loan of £5,000 recently sanctioned for the electricity ias 
dertaking. cce ipd TW 
eds Provision of lamps, £101 ; supply and erection of five lamps in main 
Mutford and Lothingland.—The Oulton Broad Electricity Co. | drive and two lamps on main entrance gate, £44; cable for supply to 
will apply for a provisional order for Oulton and Carlton Colville. lodge, lamps in main drive and main entrance gates, £103. 


‘ . The engineer has also been authorised to make arrangements with the 

Newport (Mon.).—On July 12 an accident oceurred to the British Mannesman Tube Co. for the supply of steam pipes for the boiler 

1,500 kw. turbo-generator at the Corporation-road station, and with house, and to obtain tenders for the supply of switchboards and acces- 
a view of ascertaining the cause Mr. C. P. Sparks was engaged to 


prepare a report. 
Mr. Sparks reports that no blame can be attached to the electrical 


engineer or operating staff, and that the extent of the damage cannot be 
fully known until tho alternator i» dismantled, but in any event a com- 
plete set of new stator coils are required, the stator stampings must be 
dismantled and re-insulated, all damaged stampings being renewed. The 
rotor will probably require re-insulating, owing to the high temperature 
to which it was exposed. Having regard to the report the Council de- 
cided (1) to invite alternative tenders for (a) reconstructing the present 
alternator, (b) a new alternator; (2) that the alternator should be fitted 
with an air filter ; (3) that the alternator should be cleaned and inspected 
quarterly, à written report being made as to the condition of the plant. 
If the inspection is not satisfactory the period of inspection should be 
shortened ; the engineer to make personal inspection if anything of a 
special nature is reported; (4) that the three-phase 6,000- volt system 
should be worked in future with the neutral carthed through resistance ; 
(5) that as an additional turbo-alternator is on order, the switchgear 
should be modified, the generators being protected on the balanced pro- 
tective system. 

Staines.—The promoters of the Feltham and district electric 


lighting order propose again to apply for a provisional order. 

Stoke Newington (London).— Reporting to the Council on Tuesday, 
the Electric Lighting Committee stated that it was '' simply mar» 
vellous the way the electricity undertaking was progressing.” 


Tempo (Co. Fermanagh).—A local company has been formed for 
the supply of electricity in this village. The contract for the erection 
of the plant has been secured by Mr. J. S. Loughlin. 


Walsall.—The Council have applied to the I.G. Board for their 
approval of the appropriation for the purposes of the electricity 


undertaking of 245 sq. yds. of corporation land. 
From Jan. 1, 1913, the price of electricity supplicd to the tramways 


has been increased to 1-68d. per unit. 
Recently the chairman and engineer of the Shropshire, Worcestershire 


& Staffordshire Electric Power Co. waited upon the Town Clerk, and 
stated that the company were willing to negotiate with the Council for 
the purchase of the electricity undertaking, but the Town Clerk has been 
instructed to inform the company that at present the Council cannot see 
their way to entertain the suggestion. 

Waterford.—The Council are recommended to take steps to obtain 
a provisional electric lighting order. 

Watford.—The Council have approved the agreement with the 
Northwood Electric Light & Power Co. for the supply of electric 


current in bulk to Northwood. 


LIGHTING NOTES. 


Asylum Lighting.—The Banffshire Lunacy Board have received 
a tender (at £1,068. 3s. 6d.) from Anderson & Munro for wiring the 
Ladysbridge Asylum, but before the tender is accepted an indepen- 
dent electrical engineer is to be consulted in regard thereto. 


Clifden (Ireland).—At a recent public meeting arrangements were 
made for the erection of electricity supply works furJpublic and pri- 
vate lighting. The position of the lamps and other preliminaries 
were also decided upon, and Mr. Lawless, who has drawn up the 
scheme, will submit his plans and estimates to the District Council. 


Cottage Home Lighting.—At the last meeting of Long Ashton 
Guardians it was reported that the Portishead Klectrical Supply 


Co. had offered to wire the Portishead cottage homes for £17, and the 


Council agreed to accept the offer. 

Liverpool Illuminations.—lIlluminations at the town hall in 
honour of their Majesties’ visit proved so great a source of admiration 
that the Lord Mayor made arrangements to permit the citizens to 
witness them up to Wednesday evening. The work in connection 
with the scheme of illuminations was carried out by Mr. Harold ducc oma | 
Dickinson, the city electrical engineer, and his statt | Mr. Griffith, N.S.W. Miinster for Works, has promised to bring before 

Rochester.—In connection with the scheme for the electric lighting | Parliament early in the session tho subject of relieving the street conges- 
of High-street, the engineer of the Kent Electric Power Co. (Mr. | tion in Sydney, by the construction of underground railways, The plans 


SOTICN, 
Willesden.—The Council have already authorised the expenditure 


of £500 (out of last year's revenue) in substituting flame arc lamps for 
the open type of lamp in the Edgware-road and a portion of the High- 
road, and on Tuesday the Council decided that the new type of lamp 
should be extended along the remaining portion of the High-road 
and Church-road, the expense to be met out of this year's revenue. 
The Council have also decided to increase the salary of the chief elec- 
trica] engineer (Mr. A. W. Blake) by £100, in increments of £50 now and 


£50 on April 1 of next year. ; 


POWER AND HEATING NOTES. 


Electricity in Mining.—The application of electricity to Cornish 
mining work continues to make good progress. 

At East Pool the work in connection with the new electrically-driven 
air com pressor is ncaring completion. which, with the electric winder, wil] 
soon be in operation. At Treskillard an experiment is being made in 
the use of electric power for Cornish stamps. The experiment will show 
whether it will prove as satisfactory from a financial stand point as from a 


working point of view. 


TRACTION NOTES. 


Huddersfleld.—The Tramways Committee have decided to con. 
struct a tramway through Slaithwaite to Marsden early next spring. 


Light Railways.—The Light Railways Commissioners held an in- 
quiry on Tuesday into the application of Swansea Corporation for an 
order authorising the Council to construct three light electric rail- 
ways of a total length of about three miles. After hearing evidence, 
the Commissioners decided to inspect the proposed routes. 


London County Council.—On Tuesday it was agreed on the recom- 
mendation of the Highways Committee, to instal a '' lay-by " leading 


from Queen's-road into Harders-road, Peckham. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.—At the 61st half-yearly meeting of the 
British North Borneo Co. on Tuesday. the chairman. in the course of 
his statement to the shareholders, said tbe company had completed 
contracts in January last for four radio-telegraph stations at a cost 
of £16,186. The first of these stations would be finished in October 
and the last in September, 1914. When the installation was com- 
pleted the land telegraph lines across the interior from the East to 
the West Coast would be replaced by the wireless stations, and they 
were bringing into direct communication the coal mines of tbe dis- 


trict and the outside world. 


PETRA TTE RATE A PH AI 
EMPIRE NOTES. 
TIT HIT DT 


| 

Australasia.—The ‘‘ Australian Mining Standard " says arrange- 
ments are being made for erecting a permanent power-house at Can- 
berra. The foundations are in position and portions of the plant are 


ready to be erected. 
Preston (Victoria) Council have decided to borrow £13,000 for electric 


lighting and other schemes, 
Port Melbourne’s (Victoria) scheme of electricity will come into opera- 


tion this month. 

Horsham (Victoria) ratepayers have decided‘ that the Council shall 
transfer to Messrs, Falkiner & MeRae, of Melbourne, an Order in Council 
authorising the supply of electricity within the borough. 

Electric street lighting is to be adopted in Cooma (N.S.W.). 

St. Kilda (Victoria) Council have resolved (jointly with the Brighton 
Council) to ask the Railways Commissioners on what terms the $t. 
Kilda- Brighton electric tramway could be handed over to the manage- 
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prepared by Mr. Hay have been accepted by the Government, with cer- 
tain modifications suggested by the works and railway engineers. 

A 500 n.p, electric furnace is just being put into operation at the Snl- 
phide Corpn.’s works, Cockle Creek (N.S.W.). Tests made during the past 
18 months with ores sent to electric furnaces in Sweden showed possi- 
bilities in this direction, but as the power in Sweden is cheaper, owing to 
the water power available, they could not be considered conclusive as to 
power cost, It is proposed to generate electric energy at Cockle Creek 
by yvas-driven plant, Mond. gas-producers being used and the sulphate 
of ammonia being recovered as a by-product. 

"The Glenbrook deviation on the New South Wales western railway is 
now in use. The deviation was started in March, 1911, and every advan- 
tage was taken of modern appliances in carrying out the work. A power 
plant generating current at 2,200 volts was erected at Glenbrook, and 
suppiled power for working the com pressed air drills; which bored the way 
through the mountain, The tunnel was lit by electricity, and. electric 
fans were also used for ventilating purposes. 

The electric lighting plant installed by the Bellambi Coal Co, for Bulli 
Shire Council has been ştarted, Three-phase current is generated at 
2,200 to 2,300 volts (60^, Y. The lamps (320) were supphed by the 
General Electrie Co. of New York. About 32 miles of 7/16 copper wire 
has been erected. The Council are considering the question of house 
lighting. 

The estimates of Wellington tramways department for the current 
year provide for the expenditure of £34,800 on new works, of which 
£9,264 is for cars, £5,164 for car shed extension and £5,020 for aboiler, &c. 

Gisborne Council has secured a loan of £15,000 for extending its 
electricity supply system. 

The ratepayers have agreed to a proposal for borrowing £15,000 for the 
extension of the St. Martins, Christchurch, tramways by about 2 miles. 

The Governor of Victoria (Sir John Fuller), when opening the Vic- 
torian Parliament recently, announced that said the conversion of 
the Melbourne suburban railways to electricity would. be undertaken 
and the policy of railway construction would be steadily perued. 

It is stated that the Premier of Western Australia, Mr. J. Scaddan, 
has issued a report, through Mr. R. P. Wilson, on the Giovi Simplon 
railway, with referenco to the proposed electrification of the Perth- 
Northam section of the trans-continental line through the Darling 
Ranges. ‘The electrification will cost £70,0000, against £250,000 for the 
proposed new broad gauge route. 

South Africa.—The South African Railways Administration are 
about to establish a new power house at Mitenhage. Cape Province. 
Tenders were recently invited for the erection of the building. 


FOREIGN NOTES. 


Austria-Hungary.— Electrical Work in Bosuia-Ierzgovina.—A 
consular report states that an electric power station for the tram- 
ways at Sarajevo is to be established on the river Zeljeznica, near 
Trnovo. For these and other works the Council have made arrange- 
ments with a local bank for advances amounting to £96.000 on 
current account, at interest which is understood to be not far short 
of 8 per cent. per annum. 

A scheme is on foot for the electric lighting of Banjaluka, and elec. 
tricity supply works are also being erected at Livno. 

It is proposed to obtain 26,000 n.r. from the river Rama for use partly 
on the Bugojno and Rama line and partly in mines and industrial under- 
takings in the neighbourhood. 

The Aussig Chemico- Metallurgical Association has obtained a con- 
cession for the erection of à power station at Jablanica on the Narenta, 
to provide 21,000 n.r. for the working of a chemical factory and 5,000 H.P. 
for the uc of the Sarajevo and Gravosa Railway. A Dalmatian syndicate 
propose to utilise the Narenta and the Rama below Jablanica fer the 
production of about 9,000 H.P. 

Chili.—Copper Reduction Plant.—A consular report from Anto- 
fagasta says for some months back a United States syndicate has 
been making a survey of properties of low-ley copper ores situated in 
these district of Chuquicamata, about 162 miles from Antofagasta. 
Various properties have been acquired, and work on them has been 
started. It isintended to treat the ores by lixiviation and electrolysis. 
It is estimated that £3,000,000 will be expended on the installation 
of the necessary works. | 

Don Alfonso Diaz Lira has been authorised to establish an electric 
tramway service in Talca. 

The “Chamber of Commerce Journal" states that there js an in- 
eveasing demand for electric lamps in Chili. The price of metallic fila- 
ment lamps, delivered at Santiago and tested, is from ls. 10d, to 2s. 43d. 
each for lamps of 32 c.p. to 50 c.p. and 220 volts. 

China.— Foochow | Electricity Supply.—A consular report states 
that the works of the Foochow Electric Light Co. were completed 
in March, 1912. 

The light is supplied in the city and several outlving districts, including 
the foreign quarter in Nant’ai, ‘The main streets of the suburbs are also 
lit, and electric lamps have replaced the Kitson lamps hitherto used on 
the large bridges connecting Nant'ai with the mainland. ‘Fhe plant 
(purchased through a Japanese company and erected. under the super- 
vision of a Japanese engineer) is of British manufacture. The manager 
and staff of the company are Chinese. 

A report from Harbin says the only public works of importance known 
to be in contemplation are for the Russian railway settlement of Harbin, 


where proposals have been mooted for the inauguration of a service of 
electric tramcars, electric hghting of the streets and a municipal telephone 
system, including telephonic fire-callx. Phe Council are negotiating for 
a loan of 3,600,000 r. (about £317,000). "Phe municipal Council refuse 
to accept tenders from. any nationals whose Governments have not 
siunified their assent to the municipal regulations : British firms are thus 
debarred from tendering with any prospect of success, 

Imports into. Harbin consular district in 1912 included electrical 
materials and fittings of the value of £11,893 (compared with £10,205 in 
1911). machinery and fittings £32,735 (£20,982), and railway plant and 
materials £42,830 (£3.418). 

Nanking Electrical) Undertakings.—It ig reported. that the Nanking 
Electric Light Co.. a Chinese concern, has now established itself on a 
satisfactory footing. and is making a small profit. The telephone com. 
pany (also Chinese) is, however, a very inferior installation. 

Imports into Hankow in. 01912 included electrical materials valued at 
£14,459. (compared with £12,183 in. 1911), engine and boiler. fittings 
£06,700 (£9,132) and machinery £43,965 (£87,697), 

Germany.—A law. dated June 9, earmarks a sum of about £516,250 
for utilising the upper reaches of the Weser for generating electric 
power. but specities that only about £319.500 will be available so 
long as the water power at Münden is excluded from the undertaking. 


Italy.— The Ministry of Public Works have authorised the Societa 
Electrica Comense A. Volta to construct and work an electric tram- 
wav from Maslianieo to Ponte Chiasso. 

Peru.—A report from Lima says the service of the urban and inter- 
urban electric railwavs of Lima is in process of re-organisation, as 
the result of a successful strike of the employés. 

Electric Power Works for Cerro de Pasco.—Vhe Cerro de Pasco Mining 
Co, and the Morococha Co, have taken possession of the rivers and waters 
between. Oroya and Morococha, for the purpose of erecting à power 
station to serve both the companies for lighting and power, They have 
started erecting the plant, 


Portugal.—The General Junta of the district of Ponta Delgada 
have been authorised to construct and work a railway (electric or 
steam) between Ponta Delgada and the Vale das Furnas, by way of 
Lagoa and Vila Franca do Campa, and also from Ponta Delgada to 
Ribiera Grande. The concession may be carried out by the Junta 
itself or let by contract. | 


Russia.—4A consular report states that during 1912 Nicolaiev 
Municipality issued a bond loan in London for nearly £700,000 for 
public works, including the electrification of the horse tramways. 
and the extension of the power house. 

German Trading Mcthods.—A report from Berdiansk says Germany's 
trade in Russia is ever on the increase, In electrical and other machinery, 
and in general hardware and ironmongery, she outdistances all rivals. 
German. travellers with a knowledge of the country, its language and 
customs make regular calls, and it is now getting quite common to tind 
Germans firms corresponding in the Russian language with their buyers. 

The British Vice-Consulat A harkoff says some branches of the engineer- 
ing and building trades have been adversely affected by the high tariff. 
Electrice tramways and lighting and other enterprises have also been 
checked, as the tariff on some of the products of engineering works, 
such as engines and machine tools, was intended to give exclusive 
possibilities to Russian manufacture. Many of the Russian engineermz 
works have proved a poor investment, and large quantities of their 
products continue to beim ported. The extension of the electricity supply 
works of Kharkoff and the widening of the town area through the electrie 
tramlines will, it is expected, in a few years time improve publie health 
and the appearance of the town, and at the same time open opportunitues 
to the foreign manufacturer of electric and sanitary fittings, passenger 
lifts and other adjuncts to the modem dwelling. 

Mariupol municipality have obtained permission to raise a loan for 
(inter alia) a tramline to connect the port and metallurgical works with 
the town. 

Taganrog town authorities have signed a contract with a company at 
St. Petersburg for equipping electricity supply works, &c. 

Finnish Cable and Wire Works.—A new factory for the m anufacture of 
electric cables and insulated wire was registered at Helsingfors on Dec. 2 
last. Hitherto all such material has been imported, 

Spain.— Aguilas Port Im provements,—A consular report on the 
trade of the Malaga district for 1912 states that the Great Southern 
of Spain Railway Co. are installing electric light on the pier and 
bunkers at Aguilas to enable work to be carried on at night. 

Electrical and. Machinery [in ports.—Imports at the port of ALMERIA 
in 1912 included 47,015 tons from the United Kingdom (com pared with 
40,480 in. 1911), the nearest com petitors being the United. States 4.011 
tons (5,184) and Germany 4.096 tons (1,071). The imports included 
dynamos, electric cables, &c., 20 tons (74), copper wire, sheets, &c., 3? 
tons (20), and galvanised wire 43 tons (49). 

Imports into CairTHAGENA in 1912 included electrical machinery and 
apparatus 22 tons (from the United Kingdom 34, Germany 123. Belgium 
3). copper bars, &c., 49 tons (United Kingdom 40, Germany 4, France 3). 
copper wire 31 tons (United Kingdom 5, Belgium 7, Netherlands 17). 

Imports at SEVILLE included dvnamos 151 tons (British 13), com 
pared with 161 tons in 1911 (British 9), 

Electric Lighting at Seville.—l he Sociedad Catalana de Alumbrado por 
Gas has changed its name to La Catalana de Gas y Electricidad, aad has 
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obtained permission to lay electric cables in connection with its pro- 
posals to supply electricity as well as gas. The contract for the cables 
was given to à British company. The work of laying, which has been 
proceeding steadily under British supervision, is expected to be con- 
eluded in August, 1913. The erection of power station is also making 
progress. As the German company has at present a practical monopoly 
of electric supplv, there is à prospect of com petition. 

New Lamp Works.— 1t is stated that a combination of German manu- 
facturers has been formed to establish an incandescent factory in Madrid, 

U.S. Tariff Changes.— 1t is reported that the U.S. Senate has made 
certain important changes in the Underwood Hill in regard to scien- 
tific and technical books. and especially in regard to a duty on books 
in foreign languages. Previous U.N. tariffs have allowed books 
chiefly in languages other than English to go in free, and the present 
Underwood Bill originally continued this exemption from duty. The 
Senate revisers have now. however, altered this provision on books. 


unless they are text-books for use in schools or other educational 


institutions. or are imported for public libraries or similar establish- 
It is esti- 


ments, will have to bear a duty of 15 per cent. ad val. 
mated that this duty will add from 50c, to SI to the cost of a foreign 
scientific technical or philosophical work. estimated, on the present 
import of this class of publication, to yield a revenue of about 
$200,000. — As the bill now stands all books, bound or unbound, are 
dutiable at 15 per cent., with the exceptions mentioned above, and of 
books and music in languages for the blind. Books and libraries. and 
the usual and reasonable furniture for same. which have been in use 
abroad for not less than one vear by an immigrating family, and 
not for sale or for presentation or for the use of any other person. are 
allowed in free as household goods. Also books. maps. photographs. 
lithographic prints and charts printed more than 20 years before and 
in bindings not less than 20 years old. are admitted free. Publica- 

tions issued for their subscribers or exchanges by scientific and liter- 

ary associations or academies, or publications of individuals for 
gratuitous private circulation (not advertising matter) and public 
documents issued by foreign Governments, are also free. 


TENDERS 


WM= 


Turbo-Alternator, Condensing Plant, Rotary Converters and Switch- 


gear. 
The Electricity Committee of Norwich Corporation invite 


tenders for the supply of one 3.000 kw. Turbo-alternator and 
Surface Condensing Plant, Rotary Converters and o. h.t. Switch- 
gear. Specifications. forms of tender and conditions of contract 
from the city electrical engineer (Mr. F. M. Long). and tenders 
(addressed to the Chairman of the Electricity Committee) by 
ll a.m. of Aug. 12. See an advertisement. 

Telegraph and Telephone Material. 

Tenders are invited by the Commonwealth of Australia for 
the supply and delivery of Telegraph and Telephone Material 
at various towns in the Commonwealth States. Tender forms, 
specifications, &c., from the Commonwealth Offices, 72, Victoria- 
street, London, S.W. The places where goods are to be delivered 
and the dates for receipt of tenders are given in an adverti sement. 

Switchgear. 

Loxpon County Council invites tenders for the supply and 
erection of high and low-tension Switchgear required for various 
tramway sub.stations, Specifications, forms of tender, &c., 
from the Clerk of the Council, County Hall, Spring-gardens, 
S.W., where tenders are to be sent by 11 a.m. July 22 

E.H.T. Switehgear. 

NEÉwPoRT (Mon.) Corporation invite tenders for additional 
Extra-high-tension Switchgear. — Specitication, schedules, draw- 
ings, form of tender, &c., from the borough electrical enginee 
(Mr. A. Nichols Moore), and tenders, addressed to the town clerk 
(Mr. Albert A. Newman) must be delivered by 10 a.m. July 19. 

School Lighting. 

Lonpon County Council require tenders by lI a.m. July 23 
for an electrical installation (about 235 points) for Tollit-street 
special school, Mile End. Specifications, &c., from the Chief 


Engineer, Spring Gardens, S.W. 
Infirmary Lighting. 
BERMONDSEY (London) Guardians want tenders by 6:30 p.m. 
July 31 for re-Wiring at the Infirmary, Lower-road, Rother- 


hithe. Specifications from the Clerk, 283, Tooley-strect, 5. K. 
Library Lighting. : 


Tenders are wanted by 4 p.m. July 24 for the E lectrice Lighting 
of the SOUTHALL-NORWOOD Carnegie Free Library. Specitica- 
tion, &c., Írom tbe Survoyor, Town Hall, Southall, Middlesex. 


DATEI THAT THEE NIONU HEAT THAT TETTE PTATEM 


HN UL A N Ln UQUIIIUIIHUR 


629 


MISCELLANEOUS NOTES. 


Athletics. —The London United Tram ways annual sports were held 
at Brentford last week. 

Amongst those present were Mr. W. M. Ackworth and Mr. A. H. Pott 
(chief engineer), and. Mrs. J. Devonshire, who presented the prizes. It 
was stated that there would be a substantial balance to hand over to the 
Philanthropic Fund. A long programme of well contested events was 
carried out, the Metropolitan Electric Tramways band played selections, 
and dancing and an al fresco concert took place in the evening. 

Electro- Harmonie Society.—'Too late for our last issue, we received 
notice. on Friday last that the annual general mecting of this Society 
was to be held at the Institution of Electrical Engineers on Wednes- 
day. July 16th, to receive the statement of accounts of the 27th and 
to elect officers for the 28th season. 61 new members were elected 
during the past. year, four members died, 49 resigned and three were 
struck off the register. There are now 645 members. The accounts 
show receipts £408, 2s. 7d., expenditure £349. 8s. 3d., surplus assets 


til. 2s. 4d. 
Ghent Exhibition Award.— Messrs. Ferranti 


Ltd. have been 


awarded a gold medal diploma for the switchboard which they exhi- : 


bited at this exhibition. 


Outing.— The annual outing of the White Electrical Instrument 
Co. took place on Saturday last. and a most e njoyable day was spent 


at Burnham-on-Crouch. 
A delightful country walk in the morning was followed by yachting in 


the afternoon. After dinner the customary specches followed. 


« Trade Products of the British Empire."—" This is the title of a 
special suppleme nt to the July issue of the “ Chamber of Commerce 
Journal " (price 6d.) 

It contains an index of products, consisting of about 250 entries, to 
facilitate reference, and classified. statisties of British imports. This 
supplement forms à useful work of reference for those interested in the 
trade of the United Kingdom and her Colonies and Dependencies. 


INVITED. 
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Cables. ’ 
Tenders are invited by the Tramways Department of the 


County Borough of Wrst HARTLEPOOL for the supply and 
la ving of Single Low-tension Paper Lead Cables and Pilot and 
Te lephone Cables. Specification, &c., from the general manager 
(Mr. Charles Burgess). Tenders to the town clerk (Mr. Higson 
Simpson), by noon of July 21. 

Mechanical Stokers. 

EccLES Electricity Committee want tenders by 10 a.m. 
July 21 for supply and fixing of Mechanical Stokers for four 
Lancashire Boilers. Specitication, &c., from the, Borough 
Electrical Engineer. 

Switchboards and Switchboard Extensions. 

PEMBROKE (co. Dublin) Urban District Council invite tenders 
for Alterations and Extensions to existing switchboard at their 
electricity works. Specification and form of tender from the 
Town Hall. Ball's Bridge. co. Dublin, where tenders, addressed 
to the chairman of the Council, must be delivered by July 26. 

MIDDLETON Corporation require tenders by mid-day July 28 
for supply of Lighting Switchboard and renewals to Traction 
Switchboard. ne &c., from the Borough Electrical 
Engineer. 

WARRINGTON ier and Tramways Committee want 
tenders by noon Aug. 6 for e.h.t.. Feeder Panel. Specification, 
&c.. from the Borough Electrical and Tramways Engineer. 

The Tramways and Electricity Committee of BELFAST Cor- 
poration are prepared to receive tenders for the supply of a 
3,500-ampere Traction Switchboard Panel. Specification, &c., 
from the city electrical engineer (Mr. T. W. Bloxam), aud tenders 
must be lodged with the town clerk (Mr. R. Meyer) by July 21, 


Conduits, Sub-Station Plant, Switehboards, &c. 
HacKNEY (London) Council require tenders by 6:30 p.m. 


July 24 for e.h.t. ring main Conduits, Transforming and Con- 
verting Plant, with starting and controlling apparatus, &c. ; 
e.h.t. and Lt.d.c. Switchboards and hand-operated Travelling 
Cranes. Specification, &c., from Engineer, 306, Mare-st, Hackney. 
Converting Plant, Switehboards, Cables, &c. 

TopMoRDEN Council require tenders by July 26 for Con- 
verting Plant, h.t. Switchboards and Cables, Mechanical Stokers 
and Superheaters. Particulars from»the Borough Electrical 


Enginoer. 
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Turbines, Alternators, Condensers and. Switchboard. * 
SHIPLEY:Council require tenders by July 22 for supply and 
erection of two 1,000 kw. Steam Turbines, two 1,000 kw. Alter- 
nators, two Surface Condensers and one Controlling Switch- 
board. Specifications from: the Council's Electrical Engineer. 
Street Lighting. 
AUGHNACLOY Town Commissioners want tenders by Aug. 1 
for lighting the streets by electricity or gas. Particulars from 
Mr. Robt. Boyd, Aughnacloy. 
SHERBURN (co. Durham) Parish Council want tenders for 
extension of the public Electric Lighting. Spocification from 
the Clerk, 112, Anderton's-terrace, Leamside, Fencehouses: 


Rail-less Trolley Cars, Converters, Overhead Equipment, &c. 

BLOEMFONTEIN (O.F.S.) Corporation invite tenders for the 
supply and equipment of a system of Rail.less Trolley Cars. 
including Poles, Brackets, Overhead line, Feeder Pillars, Cables. 
Converters, Switchboard and 10 Cars. Specifications, &c., from 
Messrs. Davis & Soper, 54, St. Mary Axe. London, E.C., to whom 
tenders by noon Aug. 15. 

Lamp Pillars. 

CARDIFF Corporation want tenders by 10 a.m. July 25 for 
supply of 100 Lamp Pillars. Specification, &c., from the City 
Engineer. 

Electric Bed. Lifts. 

Tenders are invited by the Public Works Department of the 
Union of South Africa for the supply and erection of three 
Electric Bed Lifts for the new hospital at PoRT ELIZABETH. 
Tenders by noon Sept. 10 to the Chairman, Union Tender Board, 
P.O. Box 371, Pretoria. Schedule, &c., from the District Engi- 
neers of the Public Works Department in the oapitals of the 
several provinces. 


Switehboard Accessories. 

Christchurch (N.Z.) City Council invite tenders for the supply 
and erection of a 13-panel e.h.t. Switchboard and Accessories, 
in connection with the distribution in CHRISTCHURCH of current 
from the hydro-electric station at Lake Coleridge. Tenders by 
Sept. 6 to the City Electrical Engineer, Christchurch, from whom 
specification may be obtained. | l 

Surface Condensers, Hot Wells, Piping, Pumps and Motors, &c. 

The Agent-General for VicroRIA invites tenders for (4) Twin 
Surface Condensers, Hot Wells, Piping and Sundries, (B) Air 
and Water Extraction Pumps and Motors, and (c) Circulating 
Water and Sump Pumps with motors, for a power station to be 
constructed in connection with the electrification of the Mel- 
bourne suburban railways. Specifications with forms of tender, 
from the Agent-General, Melbourne-place, Strand, W.C., to 
whom tenders are to be delivered by first post Monday, August 4. 
Further information may be obtained from the consulting 
engineers, Messrs. Merz & McLellan, 32, Victoria-street, S.W. 

Electric Cranes. 

Tenders will be received at the Port Committee's offices, 

BARCELONA, on Aug, 1 for the supply of Electric Cranes. 
Tramway Construction. — 

Tenders will be opened on Aug. 9 at the offices of the Ministry 
of Fomento, Madrid, for the Construction of an Electric Tram- 
way from Baeza Station, on the Madrid-Saragossa- Alicante 
railway, to Linares. An option is held by the Cie d' Electricité 
et, de Traction en Espagne. (The contract will probably be given 
to a Spanish firm, but some British material may be used.) 

Tenders will be received until Aug. 27 for the construction and 
working of an electric tramway in Vico (Spain). The Cia Anon. 
Tranvias Electricos de Vigo has an option on this concession. 


NAA EUR BLUE RE PU HAMA 
= TENDERS RECEIVED AND ACCEPTED. 


HawMERsMITH.— The Borough Council received the following 
tenders for the supply of one 50 P., one 30 H.P. and one 20 H.P. 
electric motors required in.connection with the Councils arrange- 
ment for the hire of certain apparatus to Messrs. Gwynnes (Ltd.) :— 
Elec. Construction. Co. (ecc.) £208 | Langdon-Davies Motor Co....£250 


British Westinghouse Co. ... 297 | British Thomson- Houston Co. 238 
Siemens Bros. Dynamo Works 285 | Newton Bros. ..................... 237 
E. Brook (Ltd.).................- 268 | Adnil Electric Co. ................ 23] 
Brush Elec. Engineering Co.... 261 | General Electric Co. ............. 228 
Fuller Electric Mfg. Co.......... 258 | Harding Churton & Co. ...... 222 


Scuoor Liautrna.—Horton and Isleworth Council have accepted 


the tender of S. N. Virgo (at £72) for wiring the Hounslow Heath 
schools. There were five other tenders, 
£118. 7s. 6d. 


ranging from £81. 5s. to 
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SWANSEA.—The Council have accepted the tender of Furneaux & 


Thomas (at £775) for the electric lighting of the training college. 
11 other tenders were received. 


The tender of Furneaux & Thomas has also been accepted, at 


£14. 15s., for repairing the wiring at the Oxford-street school. 


NEwponrt (Mon. ).—The tender of the General Electric Co. has been 


accepted by the Council for rewindmg the turbo-alternator upon the 
following schedule of prices :— 


Dismantling, re-annealing, insulating and re-assembling laminations ; 


re- winding stator, £375 ; examining and testing rotor, rate per hour per 
man (plus usual out allowance and travelling expenses), ls. 6d.; re. 
winding rotor (if required), £235; balancing, erecting and testing com- 
plete machine, £60. | 


The tenders of Bertram Thomas have also been accepted, at £212. 156. 


and £50, for e.h.t. and Lt. switchgear (with British Thomson. Houston 
switches), and that of Walter Scott (Ltd.) for 100 tons of tramway rails, 
at £7. lds. per ton. 


BERMONDSEY (LONDON).—The tender of Everett, Edgcumbe & 
Co. has heen accepted by the Council (at £10. 8s., less 24 per cent.) for 
the supply of a recording voltmeter. 

Three other tenders were received, all at £10. 88. 

The tender of the British Insulated & Helsby Cable Co. has also: been 


accepted for supplying two 8-way feeder pillars, at £45. 6s. each, one 


10-way feeder pillar, at £52. 1s., and one 12-way feeder pillar, at £57. 13s, 
Lamp CoNTRACTS.— Brighton and Bridlington Corporations have 


placed orders with the Brimsdown Lamp Works for supplying 
“ Brimsdown-Wirum 
&c. 
G.E. and Midland Railways, Colchester and Tunbridge Wells Cor- 
porations and Bray Urban Council. 


*5 


metal-tilament lamps for street lighting. 
The company have also recently obtained contracts from the 


Lonpon Country CovNciL —The Council have accepted the tender 
of Tredegar & Co. (lowest tender) for the electric hghting of 
Randall-place, Greenwich school, at £308. (Eight tenders received ; 
highest £380.) 


WALSALL.— Theo Council have accepted {the tender of the Harris 


Patent Feed Water Filter (1910), for a water softener for £345, and 


that of Normans (Ltd.), for erecting the new steel and iron building 


for the additional boiler house at the electricity station for £397. 


CARLISLE.—' The Council have accepted the tender of Pratchitt 
Bros. for the supply and erection of a coal conveyor and bunker at 
£1,055, and that of Babcock & Wilcox for steam and water pipes 
at £395. 


West HaM.—The Council have accepted the tender of J. Baker & 
Co. (Rotherham) for a supply of 32 in. steel tyres to the tramways 
department. 


PETERBOROUGH.—The Council have accepted the tender of F. 
Danks & Co. for the supply and erection of steam boilers at 
£1,162. 15s. 


SrockPoRT.—The Council have accepted the following tenders :— 

Doulton & Co., for 16,000 yds. of 3 in. .self-centring conduit, with 
* Stamford " joints; W. T. Glover & Co., for 12 months’ contract for 
cable; Lancashire Dynamo & Motor Co., tield magnot 

WILLESDEN.—-The Council received five tenders for the erection of a 
sub-station in Harlesden, and the lowest, that of J. MoManus, was 
accepted, at £2,037. 

For a motor lorry for the electricity department an order has been 
given to the Hillman Motor Lorry Co., who submitted the lowest tender. 


SvpxEY (N.S.W.)—The City Council have accepted the following 
tenders :— 

Australian General Electric Co., for pole transformers, £981, and h.t., 
d.c., feeder panels, £1,780; H. D. McKenzie, wood troughing, £773; 
Bakewell Bros., stoneware bridges, £262. 17s. 3d.; Western Electric 
Co., d.c. feeders, £9,793. 198. 4d.; Crompton & Co., time switches, 
£395. 63.; Haes & Eggers, fibre conduit, £437. 10s. ; A. Thomson & Son, 
pole finials, £223. 12s. 6d. Contracts are also to be placed with the 
Australian General Electric Co. for motor starters and (subject to certain 
conditions as to dimensions of shafts and pulleys) with the Australian 
Metal Co. for motors and starters and Gardner, Waern & Co. for motors. 

On May 27 the City Council resolved that, with regard to tenders for 
supply of 1,300 h.t. insulators (conditionally accepted on May 6), if the 
British General Electric Co. would not give the undertaking to supply 
within 12 weeks from the acceptance of their tender, the offer by Noyes 
Bras. to supply tho insulators within 17 weeks for £217. 14s. 2d. be ac- 
cepted; authority was also given for the purchase of arc lamp carbons 
for special arc lamps for 1913 from Dick, Kerr & Co., under a contract 
entered into in 1910, which provides that they would supply 4 special 
form of arc lamp carbons required for those lamps for five years without 
any increase in price. A re-arrangement of auxiliary motor and light- 
ing circuits is to be carricd out and additional control boards are to be 
installed (estimated cost £3,500); 500 additional public lighting fittings 
are to be purchased from Lawrence & Hansen at £91. 13s. 4d., and 
15.000 yds. bare copper cable from British Insulated & Helsby Cables at 
£1,574. 14s. (subject to fluctuation of copper market), and a spare arms- 
uci eM kw. motor-generator froni Siemens Bros. Dyaamo Works 
at £855. 
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MUNICIPAL ACCOUNTS. 


Bexhill.—The accounts of the electricity supply department for the 
year ended March 31 show capital expenditure £75,284 (increase 


£2.191), of which £23,395 has been repaid. 
Revenue was £12,375 (compared with £11.439 in previous vear), work- 
ing costs were £6,201 (£6,192), interest and sinking fund required £4,909 


(£4,662), depreciation £52 (£224) and income tax £126, leaving net profit. 


£1,086 (£360). Average revenue per unit sold was 2-16d. (2-33d.), work- 
ing costs were 2:16d. (2:33d.) and total costs 3-87d.) (4-1d.). Units 
generated were 853,435 (784,572) and sold 687,667 (633,599). The total 
maximum supply demanded was 570 kw. (525 kw.). 


Bradford.—The accounts of the electricity department for the vear 
ended March 31 show capital expenditure £864.835 (increase £39.797), 
the amount outstanding is £502,382, and the amount in hand for 
depreciation is £23,961. 

Revenue was £129,694 (compared with £119,892 in previous vear), 
working expenses were £62,951 (£55,084), interest required £21,602 
(£21,650), and sinking fund £36.664 (£35,106), leaving net profit £8,477 
(£8,052), of which £5,824 (£5,959) has been transferred to depreciation 
account, and £2,653 contributed towards capital outlay. Income was 
equal to 1-187d, (1:215d.) per unit sold, working and general ex penses 
were 0:531d. ((0-512d.) and capital charges 0:073d.. (0-616d.). Units 
generated were 27,997,361 and sold 24,418,202. Maximum load for 
lighting. power and bulk supply was 8.261 kw., and for traction 3,736 kw., 
and maximum combined simultaneous load (on Dec. 12) was 10,432 kw. 
There are 3,048 (3,295) consumers, and totalconnections equal 23,089 kw, 


Croydon.—The accounts of the tramways department for the year 
ended March 31 show total gross capital expenditure £284,847. 

Revenue was £03,371. working ex pulses were £66,218, capital charges 
were £16,566, leaving net. profit £10,587, of which £7.587 has been placed 
to renewals fund and £3,000 contributed in aid of rates. Total revenue 
per car-mile was 8-46d., working ex penses (including power) were 6-002d. 
and total expenditure was 7:504d. Passengers carried were 20,504,143, 
car-miles run 2,697,824 and units uscd 2,484,993. 

Glasgow.—The accounts of the tramways department for the vear 
ended May 31 were submitted to the Council last week by the chair- 
man of the Tramways Committee (Bailie Kirkland) and approved. 

The capital expenditure is £3,694,143 (increase £161,408), sinking fund 
has been applied in reduction of debt to the extent of £1,074,177, gencral 
reserve fund amounts to £39,362, amd depreciation and permanent way 
renewal fund to £2,040,283. Last vear's revenue was £1,011,544 (com- 
pared with £991,075), working expenses were £610.347. (£582,640), 
interest required £81,774 (£75,002), and sinking fund £97,077 (£93,864), 
leaving net balance £33,003 (£52,068). Average total revenue per car- 
mile was 10-404d. (10-602d.), working expenses, including tota] power 
cost and permanent-way renewals were 6:624d. (6-637d.). Average fare 
charged per mile was Q-44d.— Passengers carried were 311, 480,086 
(275.610,385), car-miles run 23,335,008 (22,435,076) and units used 
32,280.346 (30,261,134). There are 843 cars. of which 769 are roof. 
covered. The track consists of 98 miles of double and } mile of sinzle line. 
It has been decided to hand over the surplus (£33,003) to common good. 


Lancaster.—The tramway accounts to March 31 show gross 
capital expenditure £43.433, and the amount of sinking fund applied 
in reduction of debt is £13.838, while reserve or renewals fund 
amounts to £3,000. 

The year’s revenue was £5,660, working expenses were £5,204, interest 
was £1,243 and sinking fund £1,467, the net deficit being £2,254 
(compared with £2,379 in previous year), Average total revenue per 
car-mile was 7-92d., average working expenses, including power, were 
7-28d., and average fare charged per mile was 0-5d. Passengers carried 
were 1,461,104, car-miles run 171,475, and units used 228,902 ( — 1:33 per 
car-mile). 


Tonbridge.—The accounts of the electricity department for the 
year ended March 31 show capital expenditure £28,242 (Increase 
£594) of which £8.412 has been repaid. 

The annual revenue was £4,469 and gross profit was £1,929 (com pare: 
with £2,001), capital charges were £1,846 (£1,825), and net profit was £83 
(£176). Units generated were 416,162 (322,283), and sold 341,981 
(259,058), maximum supply demanded was 197 kw. (166 kw.) 

Worksop.—The capital expended on the electricity department at 
March 31 was £34,478 (increase of £3,234 over 1912), of which £11,865 
has been repaid. ° 

Revenue was £6,149, working expenses were £3,043 and gross profit 
(after allowing £95 for bad debts) £3.011. Adding £600 from previous 
year, £134 received for material, and £810 for machinery displaced, the 
total was £4,555, out of which were provided instalment of loans £1,546, 
expenses of executing order £706, contribution to local rate £140. and 
balance carried forward £1,326. Maximum load was 322 kw. Units 
generated were 523,708 (422,861). E 
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COMPANIES' MEETINGS AND REPORTS. 
Electric Construction Co. (Ltd.) 


The twentieth annual general meeting was held on Tuesday, Mr. 
Prier EpwAnD BEACHCROFT presiding, 

The SECRETARY (Mri. David Willock) having read the notice con- 
vening the meeting and the auditors! report, 

The CHAIRMAN, after referring to the death of Sir Irving Courtenav, 
said: My colleagues have appointed me chairman, and I need hardly 
say that my best services will always be at the disposal of the share- 
holders. 1 have been a director of the company for 20 vears, and. have 
been closely identified with the business during the whole period. To 
fill the vacaney on the board, the directors have appointed Mr. William 
Bulloch, who has held important positions in the company for over 
20 years, and who during the last 11 vears has acted as manager at the 
works. Mr. Bulloch has done veoman service for the com pany, which 
the board took pleasure in acknowledging. 

I am pleased the hope expressed bv my predecessor last vear, that we 
should be able to submit a better report this vear, has been fulfilled, the 
net profit having increased from £20,364, 10s, 10d. to £27,500. 13s. lld. 
As stated in the report, our works have been fully employed and better 
prices have prevailed. We have been able to handle an increased output 
at comparatively little additional cost ir the wav of fixed factory charges, 
and the profit and loss account, therefore, gets the full benefit of the 
improved. trade conditions, The gross profit upon manufacturing and 
contracting shows an increase of £8,954, but interest, dividends, &c., 
have produced £311 less, owing to our having realised part of our holding 
in the Madras Tramways. ‘The net credit increase of the profit and loss 
aceount is £8,642. [5s. 10d. On the debit side there is a saving in 
debenture interest of £290. General charges, however, increased by 
£1,854, due parily to increased expenditure incidental to a larger output, 
and partly to contributions under the National Health Insurance Act, 
We have experienced little difficulty in the administration of the Act, but 
it is too early to judge whether employers. will benefit by increased 
efficieney on the part of their employés as was claimed by its promoters. 
Directors’ fees show a reduction of £225, the number of director being 
one less than formerly. Maintenance of plant and buildings has increased 
£l68. The net inerease on the debit side of the profit and loss account is 
£1,506, 12s, 9d., leaving an increase of profit for the vear of £7,136. 3a, Id. 
As already stated, the net profit for the year is £27,500. 138. 11d. added to 
£5,693. 15s. 6d. brought forward from last vear, making a total of 
£33,194. 9s. 5d. available for distribution. Your directors recommend 
that this amount should be appropriated as follows: Dividend of 7 per 
cent. on the preference shares (of which half was paid on January 31), 
£4,304. 125. ;. dividend of 5 per cent, on the ordinary shares, £11,210; 
transfer to general. reserve, £10,690, 14s. 6d.; leaving to be carried 
forward £6,899, 25, Pld. We have intimated our intention to close the 
financial vear in future on March 31, and the next accounts to be 
submicted in May, 0914. will cover a period of 10 months only. Dealing 
with our position generally, we are entitled to congratulate ourselves upon 
the progress of the past three or four vears, and 1 do not hesitate to say 
that on no previous occasion have we presented to voua balance-sheet of a 
more satisfactory character than we have done to-day. Our improved 
position is due in a large measure to unremittine attention to costs of 
production, To this end. the. board. has consistently supported. the 
management by sanctioning the installation of modem tools, the provision 
for depreciation being vear by vear expended on new, up-to-date appli- 
ances, We have also had the services of a staff second to none in skill 
and assiduitv, and, furcher, we have enjoved complete harmony with the 
general body of cur workpeople, F look forward with confidence to a 
successful future for the company. I move the adoption of the report’ 


and accounts. 
Mr. JAMES GRAY (Managing Director) seconded. the resolution, 


which was carried unanimously, 

The retiring directors (Sir James Pender and Mr. William Bulloch) and 
the retiring auditors (Messrs, J. Meston & Co.) were then re-elected. 

An extraordinary general meeting followed, and the resolutions circu- 
lated with the directors’ report, dividing the £2 preference and ordinary 
shares into £1 shares were duly passed, and the amendments of the 
ariicles of association were duly approved. 

A vote of thanks to the Chairman, directors and staff brought the pro- 


ceedings to a close, 


General Electric Co. (Ltd.) 

At the general meeting of this company on Thursday last the 
chairman (Mr. H. Hirst) said that they were once more in the fortunate 
position of being able to place before their sharcholders a report which 
showed satisfactory progress. The net trading profits and income from 
investments amounted to £145,260 (avainst £133,563. for 1911-12), 
After paving the interest on the preference shares and the expense of 
the new issue of those shares (£10,275), placing £30,000 to reserve, and 
putting £3,000 to a new kind of reserve under the heading of “Staff 
Benevolence,” they proposed to pay 10 per cent. on the ordinary shares, 


against 74 per cent. last year, The ordinary shareholders had pursued 
a most unselfish policy in the past; they had been satisfied with 5 per 
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cent, for a considerable period, and with 71 per cent. last year. Their 
principa] aim had heen to make the company’s position sound rather 
than to claim big dividends for themselves. Now that loose plant, tools, 
patterns and sundry utensils were written down to £1, fixtures and 
installations also to £1, goodwill and patents to £1, freehold land and 
buildings to £193,755. 10s.. and fixed plant and machinery to £76,500, 
and by a recent valuation the last two figures had been shown to be over 
£100,000 less than actual value, thev felt they were justified in returning 
to the dividend which they used to enjoy before thev started their big 
manufacturing enterprises. Stock-in-trade and sundry debtors had 
increased by £87,200 and £02.211 respectively, but those increases were 
quite in proportion with the greatly increased sales the company had 
effected. Their investments stood at £203,447, and it was likely that 
this figure would still increase during the next few vear without any 
immediate proportionate return. The item might be divided under four 
headings: Investments in sundry works ; trading companies abroad ; 
electrical supply companies; and sundry investments. Having ex- 
plained the position in regard to each of them, he said they had reascn to 
believe that each one of them would in due course become a profitable 
investment. Under sundry investments they had some £10,000 or 
£12,000 invested in small ventures in which in the course of trading thev 
thought it desirable to participate, but whether they were already 
dividend-earning or not, they all contributed in a lesser or greater degree 
towards the increased trading profits. During the year they had borne 
the first brunt of the National Insurance tax (amounting to between 
£3,000 and £4,000), and they had suffered greatly through the effects 
of last vear’s coal and railway strikes. Copper, iron, coal, leal, every- 
thing during the last vear, seemed to have inflated. value. ‘There was 
labour unrest and a great difficulty in securing efficient men in skilled 
trades. At present that symptom of labour unrest was still verv much 
to the front. Some 30,000 men were out on strike in the Midlands 
to-day, and their own people were out last month for over a fortnight. 
He was pleased to sav that they had now retumed to work. Were it 
not for that uncertain state of affairs the outlook iu the ele2trical industry 
continued to be hopeful. There was an ever-increasing demand for 
electrical power for use in «mall and big industries. Every dav brought 
forward some new useful apparatus which brought electricity more and 
more into the service of man. They were on the threshold of a big 
development in electrical heating and cooking. The grater perfection 
of tungsten lamps, of which their Osram was so prominent a type, was 
giving the electric light a renewed stimulus in its fight against gas. 
Thousands of the most able minds were occupied in evolving newer and 
still more efficient illuminart:, ard success seemed very probable. The 
development of wireless telegraphy and telephony. was making rapid 
strides, ‘The electrification of railways was coming fast. A moment's 
thought must give the assurance that a company such as theirs, interested 
in every branch of clectrical engineering, keeping a watchful eve on every 
new manifestation of electrical activity, must see a bright future in those 
new and far-reaching vistas of useful work and pregrers. 


CAPE TOWN CONSOLIDATED TRAMWAYS & LAND CO. (LTD.)— After 
charging London administration expenses, trustees’ fees and interest 
charges, and after crediting interest and transfer fees, a balance of 
£1,678. 6s. 5d. is shown to the debit of profit and loss account for the 
year 1912, which, added to balance brought forward from. 19110. of 
£4,627. 18s. 6d., makes a total debit of €6.306. 4s. 11d. The Camps Bav 
Tramway Company shows a profit of £2,973. Is. 5d. for the vear, against 
& profit of £1,274 for 1911, the number of passengers carried being 
139,354 more than in the preceding vear. 

CEARA TRAMWAY, LIGHT & POWER CO. (LTD.)—The report for the 
period to June 30 states that the com pany did not commence operations 
until June of last year, when it definitely took over the mule tramway 
and concession for electrification, A contract was entered into about 
the same time with the South American Railw av Construction Co, for the 
com plete electrification of the tramway system and the establishment of 
a lighting and power installation, Under the contract the contractors 
undertake, until the final handing over of the completed electric system 
to work the existing mule system and to bear and pay all expenses, 
including debenture stock interest. There have been considerable delavs 
in the electrification work, but from the latest reports from the resident 
engineer satisfactory progress is being made, and the starting up of the 
first section of the tramway may be expected shortly. 


EDMUNDSON'S ELECTRICITY CORPN. (LTD.)— Mr. P. D. Tuckett. 
who presided at the meeting last week, said their coal bill alone increased 
by over £8,000, com pared with 1911-12, and ina good many instances the 
Increase in price was accompanied by a deterioration in quality. The 
net result of the years business was thai they showed a net balance of 
£18,899, against £16,114. The additional interest. derived from the 
Urban Co. amounted to £1,357, out of a total increa ed profit of £6.616. 
Phe dividend on the cumulative preference shares. absorbed £]2.000. 
leaving £6,800, which they proposed to carry to reserve, They believed 
| the company to be now fairly launched on a course of steadily increasing 
prosperity, but it still behoved them to proceed with the utmost caution 
if they were to avoid any untoward setbacks. Speaking generally, the 
progress made by the various subsidiary companies was good. With a 
3 per cent. increase of £83,508 in capital expenditure, the profits had in- 
creased. £12,414, or 9 per cent. The improvement had been steadily 
progressive, “The connections had increased by the equivalent of no fewer 
than 161.782 33-watt lamps, compared with 126,522 for 1911. 107,29 
St ee An 88.935 for 1909. That represented an 11 per cent, increase 

e year, and afforded the best possible evidence of the healthy con- 


dition of the business and of tho activity with which it was being pushed. | 


Very year an increasingly large proportion of the connections was for 


power, but, except that thev might be affected to a greater extent by 
periods of slack trade, there was nothing unsatisfactory in that feature, 
The output showed à correspondingly enlarged increase of over 6,500,000 
units, the lighting units having increased 6 per cert. and the power units 
IW percent. The average price for lighting was 47d. and for power ld., 
with a combined averaze of 2d., the extra units sold during the year 
having reatised an average of 1-13d. per unit, Their progress and pros- 
pecis were satisfactory and encouraging, 

NATIONAL TELEPHONE CO. (LTD.)— The liquidator (Mr. Geo. Franklin) 
announces that, in accordance with the decision of Mr. Justice Sargant 
(reported on p. 625), the whole of the remaining assets, amounting to 
approximately £1,131.250, are divisible among the deferred stockholders 
only. Pending the result of a possible appeal, his lordship has autho- 
rised the liquidator to make an early distribution to the deferred stock- 
holders of approximately £820,000, which will enable him to make a 
further payment to them of about 4s. 4d. in the £. They have already 
received a payment at the rate of 15s. in the £. 

SPANISH TELEPHONE CO. (LTD.)—The report for the year ended 
May 31 last states that, after providing for debenture interest and the 
preference share dividend, there is an available sum of £5,436. The 
directors propose to transfer £300 to a contingency reserve fund and 
£590 cach to the revenue reserve fund and dividend equalisation 
accounts, and recommend a dividend of 5 per cent., leaving £1,136 to 
be carried forward. 


NEW COMPANIES, STATUTORY RETURNS, 


NEW COMPANIES. 


DELABOLE ELECTRIC LIGHTING & SUPPLY CO. (LZTD.) (129,917.)— 
Reg. July 3, capital £1,500 in 5s. shares, to carry on the business in- 
dicated by the title. First directors are M. J. Wells, F. L. Houghton, 
W. H. Hawke, Rev. K. Pollock, R. Pearce, S. Radcjitfe and J. Stephens. 


ECLIPSE ELECTRIC SIGN CO. (LTD.) (129,866,)—Reg. July 1, capital 
£15,000 in £1 shares, to carry on the business of mannfacturers of, agents 
for and dealers in electrical machinery of all kinds, and to adopt an 
agreement with Victor von Vangel. Private company. Reg. office, 
Empire House, Piccadilly, W. 

MACINTOSH CABLE CO. (LTB-r = (130,053.)—-Reg. July 10, capital 
£25,000 in £1 shares, to carry on the business of manufacturers of and 
dealers in cables, chains, wires or ropes, mechanical and electrical engi- 
neers, electricians, &e. Private. company. First directors are Sit 
Frederick H. Smith, Bart., Frederick H. H. Smith and T. H. M. Harvey. 

PERCY G. GREEN & CO. (LTD.  3130,003.)—Reg. July 8, capital 
£8,000 in £1 shares (4,000 preferred), to take over the business of an 
electric wire coverer, cable manufacturer and dealer in ropes, yarn, woven 
wire and wire goods carried on by P. G. Green. Private company. Fint 
directors are A. Sissons and P. G. Green. Reg. oftice, 10 and 12, Nor- 
man s-buildings, St. Luke's, E.C. 


STATUTORY RETURNS. 


BRITISH INSULATED & HELSBY CABLES (LTD.)— According to retum 
to March 31 capital is £1,000,000 in £5 shares (100.000 preference and 
100.000 ordinary). All shares taken up. £572,075 paid on 74,470 
preference and 40,065 ordinary. £427,325 considered as paid on the 
remainder. Mortgages and charges, £700,000. 

BROOK, HIRST & CO. (LTD.)— ln return to Jan. 7 capital is £20,000 
in £l shares. 12,500 shares taken up. £12,500 paid. Mortgages and 
charges, £7,000. 


CITY NOTES. 


=m 

MEMORANDA (July 17).—Bank rate 4} per cent. (since April 14, 1913) 
Price of silver, 27d. per oz. Consols 724—72j for money; 724}—7-# 
for account. Consols Pay Day, Aug l; Stock and Shares Con 
tinuation Days, July 28 and Aug. 12. Ticket Days, July 29 and Aug. 13. 
Pay Days, July 11 and 30 and Aug. 14; Mining Shares Carry Over Day, 
July 25. 

NAIROBI; ELECTRIC POWER & LIGHTING CO. (LTD.)— The directors have 
declared an interim dividend at rate of 6 per cent. on the cumulative 
preference shares in res pet of the vear 1908. 

NEWOASTLE.UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—The directos 
have declared an interim dividend of 24 per cent. on both the preference 
and ordinary shares, : 


METAL PRICES.—Mcssrs, J. B. Garnham & Sons, 132, Upper Tha? 
street, London, E.C., quote under date July 16 the following a3 
present basis prices of 


New METALS. r Ib. per aon 
Solid Drawn Brass Tubes..." 81d. Spelter eee £20 : i 
Solid Drawn Copper Tubes 103d. Antimony ere 
prd RODA us. 103d. 
razed Brass Tubes ...... 91d. 
Brass Wire cscs. | Tad, OLD MERGA. dei o 
Rolled Brass .............  73d.| Clean Scrap Copper ... £58 0 0 
Brass Sheeta.................. BAd. Braziery Copper Scrap £53 0 0 
Copper Wire.................. 92d. | Old Brass, clean ..-- i 
per ton, | Old Lead, less 4 lbs. 50 
Copper Sheete............£80 0 0 owt. —ÓÀ 3 


English Lead.....,,...£19 16. 0. Old Zito) LPen heee 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
ELECTRICAL COMPANIES’ SHARE LIST. 


| 


RECEIPTS. 
ante) 
m z Last Price * RAts| 
oe LINE. | ek 3 Inc. or NS T Sd | E Divi- NAME. eu. PER CENT. GIPIDEND 
ERLE epe : ; Inc. or 'DREND u IRLDRD. 
tory nm APRES 5 d E wee | Amount | a) = cUm T: $e pe a, a T e na c ce 
Me Aberdeen Corporation July 9 1570! — ^ gal 46 | aise + “303 | i 
dem *Airdrls ....... eene » 4| W6|4 94! 27 8,877 |+ 1,250 Electricity Supply. es. d. 
Í. ates itp Anglo-Argentine ..........| œ 8] 56.912 | + 5,330 | 27 1,528633 | + 126.019 I| 19 7/0 | Bournemouth & Poole Elec. Sup. Ord....| 94-19}|514 0 | Mar, Sep 
old dyraz 9 Ashton-under-Lyne.......- w^ R2 547 | + 85; 16 362 ‘+ ' 545 | 19 4/6 | Do. 4p per Cent. Cum. Pref.......... 8t-9) | 412 O| Feb, Aug 
LN ORARE Ayr Corporation ...... eej 5. 12 4200; — 103, 8 | S08) |+ 3| 10 6/0 | Do. 6perCent. Cum. Second Pref ....; 103 —101 | 5 12 0 | F-B, Aug 
[aes i y, "Barnsley ... I 2i 4 36)! + Ilo: 27 6,/8) t St. 41% | Do. 4} per Cent. Deb. Stock (red.) ....| 94 —9^ |413 9| Jan, July 
Barrow viser) rex ends » 4 4838| + 17] 27 12.181 5/6 | Brompton & Kensington Elec. Sup. Ord..| 831—941 |510 O | March .... 
Me ton? Bath Electric Trams. Ltd...) 4, 9! 1,206) + 123) 28 , 21,634 3/6 | Do. 7perCent. Pref... ..... eese 8L-8l |319 0 | Mar, Sent 
Pr bo Py Birkenhead ........... Fk d d9 | 4,6013! + 407! 15 19.220 4% | Centrai Elec.Sup.Co.4°% Guar. Deb. Stck. 94 —97 |4 2 6 | June, Dec 
Mt, deti S Birmingham Corporation . jon 12, 11,513 | + €09 | IS 172,920 2/6 | Charing Cross (W.End & City) El.Sup.Co.. 44-42 |5 5 O| Feb, re 
VA dx Birmingham D. P.T, Co. ..., » 4 | "994 | + 52 22.007 2/3 | Do. 4} perCent. Pref. ......sesoese. 41-41 |t 0 O| Feb. Aug 
alae Blackburn Corporation ....|  ., 9; 1,388; + 71 | 15 | 19,573 4% | Do. 4 per Cent. D2b. Stock (red.) ....| 90 --92 |4 7 0| Jan, July 
rmi die its Bolton Corporátion........ » B | 3,112 ' + 374, 15 42.82) 449| fDo. 4f per Cent. Deb. Stock (red.)....| 98 —100 ; 410 0 et 
| tpe cz Bombay ......... eee fuis. 13 3,956 ! + 43; 24 73,974 2/3 Do. City Undertaking 44°% Cum. Pref! — 31—4 9 12 3] fan, July 
re Bournemouth Corporation..| July 9! 2017| + 67 | i14 23.543 3/0 | Chelsea Electric Supply Ord........... 40 -—51 417 6 | March .... 
Sd eis Bradford Corporation ..... »u 2 5,9938; — 167; 15 . 88854 44%; Do. 4j per Cent. Deb. Stock (red.)... | 94 —97 | 413 O | June, Dec 
he hr te Bai Brighton Corpóration ..... », 44 1,183 | t 12 | 15 15,456 44?,, Chiswick Elec. Supp. Corp. Ist Mort. Db., 87 —99 15 0 0 es 
They hare ese Bristol Trams & Carriage .. » M 9,503 | + 1,685 | 127 | 233.055 12/0 | City of London Electric Lighting Ord...| 144—15^ | 5 '2 6] Feb, Aug 
Burnley Corporation....... » 12 1,031 | + 186, 46 74.29/ 6A Do. 6 per Cent. Cum. Pref........... 12 —13 | 412 3| Jan, July 
Burton Corporation ...... » B 287 | — 10 15 4,233 Bas Do. 5 per Cent. Deb. Stock (red.)....| 1131—1174 4 5 0 une, Dec 
aW Bury ration ......... oe - es - - 44%| Do. 4f per Cent. 2nd Deb. Stock (red.)) 98 —100 | 4 10 Oj Jan, July 
MA Calcutta Tramways Co. ... qon 12 | R66,951 ius d Ps 8/0 | County of London Elec. Supply Ord..... 101 —11 510 O| Feb, Aug 
d b. Camborne-Redruth ....... » 12 138 28 | 3,47 6/0 | Do. 6 per Cent. Cum. Pref........... 11g—112 | 5 2 6| Mar, Sept 
maf oi | Cardiff Corporation........ ke ee M es .| 49%] Do. 44 per Cent. Deb. Stock (red.)....| 102 —101 | 4 6 5 | Jan, July 
—€— ches Central London Rallway ... » 14 4,598 28 , 142.528 .| 4424; Do. Second Deb. Stock............ 98 -104 9 O fan id 
nr ten City & South London Rly. .| ,, 12 2,771 28 + 79,708 5| .. | Edmundson's Elec. Corp. Ord........... 1-4 ee June, July 
aris tá a Cork Electric Trams Co. .. » 10 564 2/ 13,164 5| 6% | tDo. 6 per Cent. Cum. Pref..... —— 4 —41 6 ó 0 | May, Nov 
deri? Croydon ........ eere " 4 1,830 13 — 22,94) VI ase Do. 6 per Cent. Non-Cum. Pref. .. 11 —21 ko - 
Derby ....... ae wale d NR » 12 98> .. ' 14516 [+ 5| 44%] tDo. 4} per Cent. Ist Mort. Deb. (red.).| 81 — 5 7 0| July...... 
n Devonport & Dist. Trams .. j 4 630 27 , liib j~ 5. 3/0 | Folkestone Electricity Supply Co. Ord... 4j —5 6 0 O0 | April, Oct 
= Dover Corporation ........ » 12 269 15 3,03 — 5| 2/6 | Do. S per Cent. Cum. Pref........... 44—5 S 0 0] Mar, Spt 
! Dublin & Lucan Railway .. » HI 184 $2 2:0 |+ St. | 44°] Do. 4$ Ist Deb. Stock (red.) ........ 90 —92 |418 O| Feb, Aug 
RETUM Dublin United ...........| » HI 6,071 23 161,923 ,t 5| 5/0 | Hove Electric Lighting Ord........... 71—71 | 5 16 @| April, Oct 
Dudley-Stourbridge ......| » 4 | 1,099 27 | 24425 |t | 44%] Isle of Wight E. L. & P. Co. Deb. Stock..| 83 —91 5 0 0 7 
Dundee Corporation ...... " 9 | 1,279 8 , 10543 i+ 5| 55) | Kensington & Kniehtsbridgs Ord....... d: 9 l6 O| Feb, Aug 
East Ham Council ........ | sw 2 | 95$ | 15723 l- 5| 6% Do. 6 per Cent. Ist Pref............. 41—5 514 0 | Jan, July 
Erith ......... II » B 29) : St.| 4% | Do. 4 per Cent. Deb. Stock (red.)....| 90—93 |4 6 0 iis 
n) "E „Exeter Corporation ....... 4, H 376 | .| 4% | Kensington & Kngtbg.Co.& Notting Hill]. 
ue.) i Gateshead & Dist. Trams..| ,, 4/ 1,442 Co. (Joint Station) 4% Deb. Stock (red.)} 89 —92 | 4 7 OJ April, Oct 
yn tee CRM Corporation ..... » 12) 19,518 ee f Kent Elec. Power Co. Irred. Deb. Stock..| 74 —73 | 515 6 fan. july 
BLAU oop Dama bist axxo nv. OZ 135 1/6 | London Elec. Supoly Ord............. l}—1} | 4 7 0 ar, pt : 
o oucester Corpn. ...... Sal S! »3 9 314 3/0 Do. 6perCent. Pref.......... ese. "M 44—5+ | 514 O| Mar, Sept 
«and d Se: Gravesend-Northfleet ..... 4 269 | 494 Do. 4 per Cent. Ist Mort. Deb 8e8 — 9) 4 80 p 
! Great Northern & City Rly.. ; 3/2 | Metropolitan Electri VO. ui B pn dux 
es Taf G EP . z 2/3 | Metropolitan Electric Supply Ord....... 34-33 |516 6| April, Oct 
ie win di ort ely J 45, LI45 2/3 | Do. 4$perCent. Cum. Pref........... 4t - H 417 3| Jan, July 
[LO ot Hà P Exe on ....... ” 8 2.141 44%| Do. 4j perCent. D2b. Stock Ist Mort..| 95 — 4 11 0 | June, Dec 
am xS Be n ec. Trams Co. ..| ,, 10 1,101 3i?4| Do. 3! per Cent. Mort. Deb. Stock(red.| 73} 811|4 6 OJ Jan, July 
Ok: oda ix JIIPPPPPPEPEE |,» — 412, 51,538 ! 44%, Newcastle & District E. L. 44 Mt. Db. Sx, 9 -8i |5 7 6 T 
doi, Bs er C. eld Corpn. ....... | » 12; 2126! 6% | Do. 2ndMort. Deb. .. .... ....... 93 —95 | 6 5 0 : 
T $ ee T |; » 12 | 3,128 44%| Newcastle Elec. Sup 45% Ist Mt Db..| 934-95: 1 4 14 3| Jan, July 
E T ites? D c ee » 12 459 £95 North Metro. Elec. Power Sup. 5 Morts.. 19 0 - 
Don ER Cors ct Council... , 9 135 6/6 | Notting Hill E. L. Co. 6°% Non.Com.Pref. 17 0 E 
"au (leo f Thana votes ^.» R 49) 4/0 | Oxford Electric Ord........0seseeeeees 14 0 | March .... 
META sad net Lo. ........ EL P "s 2/5 | tDo. 5 perCent Cum. Pref. .......... 11 O | Mar. Sept 
dms Mdderminsude n Dion i ” å iJ] 4% | fDo. 4% Deb. Stock............eese 10 0 oe 
dor Ringe eM ae | 5/0 | St. James’ & Pall Mall Elec. Ord. ....... 11 O| Feb, Aug 
HY Kirkcaldy Cor m ZI | "4 3/6 | Do. 7perCent. Pref.......... — 18 O | Feb, Aug 
$ hi va Lanarkshire Tan Co Metus 8 10 637 se 3 de^ Do. 3l per Cent. Deb. Stock (red.) m 2 0 Jan, July 
"an Lancashire United een ” | l, + South London Electric Supply Ord..... 9 10 | April ..... 
per webs dec » 9, 1578 | Do. 5% Ist Mort. Stock (red.)........ 1 0 : 
—2 Leicester Cor Ad IM | ” Y 8,250 = South Metro. Elec. Lt. & Power Co Ord - Feb, Aug 
pum Lelin Corporation oo | o» jo 28). | — Do. 7 pr Cent. Ist Pref ....-..-..-- 18 O | Feb, Aug 
ER Lincol Corporation. o a y us E NR Do. 4} Ist Deb. Stock (red.)........ 10 11 | April, Oct 
qua. ie eoo enit "ne ih : " l 2 ay Urban Electric Supply Ord............. - April, Oct 
Liverpool Overhead Rig. a E CE eR Do. SperCent. Cum. Pref.ex 3/-in Cert 4 O0 | April, Oct 
Liandüdn ln Bis Erde ie t Do. 4} per Cent. Ist Mort. D3b...... 2 O | April, Oct 
London panies Come eir efto oul te Uxbridge & District E.S. Co. 5% Db. St 18 6 
we London Pee ny Coc $5 P T Waste Heat & Gas Elec. Gen. Stations.. 14 6| May, Aug. 
amt London United oo e E RN - l3, a + Westminster Elec. Sup. Ord............ 17 6 | Mar, Sept 
"Tod Lowestoft Corpses Pid ie 0,052 | — Do. 44 per Cent. Cum. Pref. ........ 5 9 | Jan, July 
"E Maidstone................ : : 
i dis Manchester Corporation ee BP E 
Lee epee Railway .......... |: xw. de + 
" Keroso DU RI sind" q^. ad t Elastric Railways and Tramway: 
iat Metr : * » 
yra Midland a iue nd + Bath Elec. Trams Pref. Ord. ........... .. | April ..... 
Nelson Corporation ....... n 5 + Do. 5 per Cent. Cum. Pref........... 8 O | Jan July 
New f= Sabadell fase " t Do. 4} Ist Mort. Deb. Stock (red.).... 16 10 | April, Oct 
castle-on-Tyne Corpn lz ; prit, 
Newport (Mon.) ......... ". 42 t B'ham Dist. Power & Trac.4] IstDeb.Stc! , 2 Of Jan, July 
Northampton Corporation i ” t ydo Ld i & Carriaze Ord....... | 7 6 Feb, Aug 
am, Asht "T ‘ xm O. m. i) rr ee ee ee ee ee l oe 
Oldham S E E A ki ET 1 t Do. 4 per Cent. Deh^s...... OCA ER eu 18 6 | Feb, Aug. 
Perth (N.B.) Corporation; e " : t BritishElectricTraction6%Pf.Ord.NonCm. $a June, Dec 
, Pertn (W.A.) Elec. Trams op orn, 2 Ord. Td esae dur Cos ae oe 
giá *Peterborough ...... 2 4 ; Do. 6 per Cent. Cum Pref........... 8 Feb, Aug : 
on Portsmouth Corporation | —" — |. t Do. 7 par Cent. Non Cum. Pref....... 6 ja 
" otteries .....0.0.0...... " x m Do. Sper Cent. Perpetual Debs...... 7 April, Oct 
it Preston Corporation ...... " y Do. wor Cent. 2nd Deb. Stock...... 7 May, Nov 
ar Rotherham Corporation . ME" t Central London Ordinary Stock........ 8 Feb, Aug 
ee See (aUa eade para a Viren a : t po etd n PR stock Bees a2 » 
Te ord Corporation ...... " = o. 4per Cent. Pref. Stock.......... 7 Feb, Au 
Shafighal ce " iC + Do. 4$ per Cent. Pref............... 3 ae * 
id Sheerness ............. X 7 4 Do. Gtd. Assented Prof. Ord. Stock.. zb KM 
: Sheffield Corporaticn .... EE S Do. Deferred Stock............... 9 | Feb ..... 
TEE ngapore Trams ......... : 12 Do. Gtd. Assented Df. Ord. Stock.... , 
UM Metropolitan........ n 4 fDo. 4 per Cent. Debs.............. 0 an, July 
: UE Staffs .......... à » 4 City & South London Rly. Con. Ord..... 6| Feb, Aug 
2 Southampton a .. Do. S5perCent. Pref. (1891).......... 0 | Feb, Aug 
thoes frPoration T 9 = TEST deleri bolo ede 0 Feb, Aug 
Stalyb'dge Hyde a Pu du " 4 Da. (1903) IESE 0 Feb, Aug 
tock A yde, &c., Jt.Bd : 12 le Conk Perostual Deba — 0 Feb, Aug 
^ HL eee ” Do. 4 per Cent. Perpstual Debs....... 0 | May, Nov 
a caer nd Corporation. . n. b Gateshead & District Trams Ord........ 0 : 
x : derland District ..... | y Gt. Northern & City Pref. Ord......... e 
P Se Trams ...... M Ene E 4 Hastings & District Elec. Trams Ord... 6 | Mar, Sept 
7 Taunton Corporation ...... " y Do. 6% Cum. Pref. ss*0e609506095202925 0 April, Oct 
E Tynemouth jd presses ern »» 4 [mperial Tramways Ord. iiir RET Mar, Sept 
$ Tynes T and District ... " 4 Do. 6 per Cent. Pref. ........... e. O | Mar, Sept 
: asey Cops Co. erena. * G Do. 4b per Cont. Dzbs.......... Ps O | Jan, July 
: W rporation.,....| > q: Lof Thanet E. T. & Lt. 5 psr Cent. Pref.. 0 | Mar, t 
Warrington oration te) eee Do. 4 per Cont. Deb. Stock.......... 6 | Jan, July 
wd Hane rporation.,. : Lanarkshire Tramways. —(—Á— EEA 9 | Feb, Aug 
7 Weston sr orporation .., "EET Lancs Utd. Trams 5% Prior LienDeb.Stk | 76 O | Jan, July 
n Wolvern uper-Mare........} |, : London Electric 4% Dsb. Stock........ 91 9 bx 
i Wolvernampten CO reres | mo 4 Do. 4 per Cent. Pref. ....... ME 0 4 
p * Worcest, TD.....| , 9 London United Trams 4?51st Mt. Db. St |. 57 —61l 0| Jan, July 
i: Wre "***9ssí ví í s.p, T 4 Mersey Con. Ord. StocK. eso ok ea uv eb, Aug 
vom Y Rope] 504 Metropolitan Elec.Trams 44% Deb.'Stock|--81 —83 O | Jan, July 
Yorkshire Wi rams Kean š ly Do. 5 per Cent. Db. Stock... eee se 914—941 0 ce 
: — 9 woGllen District. d 4 Metropolitan Railway | Consolidated... | T45} —45/ 0 | Feb, Aug 
p v4) These comparisons are wi l 
i i th the correspondin year . | 
$ Minus 2 daya § Minus 3 da ipo 1g period last m Partly electrical, |f ——— ae — d 


OW CHL NONNA A AAAA n dg dd 


rA- ; 5 — 
MU 0 44eUn-U cuo -J0^ 


MoRRAAuURO N 


; p 
Divi NAME. Z 

G DEND July 16, — 
Electric Railways and Tramways— Continued. 
St. |23% | Metropolitan Rly. Surplus Lands Stocks.| 61 —63 
St. 134% . 3j per Cént.Preference.......... 83 —85 
St. |3 do Do. 34 per Cent. " A" Preference.. 80 —82 
St. 3 do Do. 3) per Cent. Convertible Pref..... 78 —80 
St 134% | tDo. 3 per Cent. Debenture Stock....| 83 —85 

St. 3$% | tDo. 34 per Cent. " A" Deb. Stock....| 81 —83 | 
St.| .. | Metropolitan District Railway Ord..... 321 —33t 
St. | 1476 Do, M TUN PME rasene Aa FEES —85 

Su. |31% Do. Assented Ext. Pref. (Int. Guar. by 

Und. Elec. Rlys. Co. of London, Ltd.) 75 —77 

St.| 3% | Do. 3 per Cent. Consoltd. Rent-chaige 69 —71 | 
SL | 4% | Do. 4per Cent. Midland Rent-charge 94 —96 
St. | 4% | Do. Guar. Stock 4 perCent........... —66 
St.| 6% | Do. 6 per Cent. Perp. Deb. Stock ....| 136 —139 
ob 4%: | Do. 4 per Cont. Ditto iaicccnsccvees 2 —94 

1| 8,4. | Potteries Electric Traction Ord......... | MET. 

i| 0/6 | Do. 5 per Cent. Cum. Pref........... h—1u 
St.| 44%| Do. 4% per Cent. Deb. Stock........ | 82 —b35 

l| 1/24 | S. Met. Elec. Trams & Ltg. 6% Cm. Pref. 4-1 
t.| 4% | Do. 4per Cent. Deb. Stock.......... —68 
lu} «ee | Undergd. Elec. Rys. Lon. Snares........ 34—31 
..| *à7o| Do. 44% BondSissccnsdccewessevass 96 —98 
5t.| 0% | Do. 07o Cm. In. Deb. Rd. St. ...... 108 —i10 
..| 6% | Do. 6% In. bds. (with Coup. 11) ... | 924—901 

EL os Yorkshire (W.R.) Elec. Trams, Ord..... 

t| 1/6 | Do. 6 per Cent. Cum: Pref........... | 34 —3 1i 
St. | 44% | Do. 4k per Cent. Ist Debs........... | 8l | 

Electric Manufacturing, &>. | 
St. | 44% | Anchor Cable Co. 44% Deb. Stock...... 98 —100 
. 4| 1/25 |tAron Electricity Meter Ord............ th 

1| Of7F | Do 695 Cum. Prebisiacics MN UESAT S 347 du 
io. | ‘Dalat Met om D rr | B6 —J9 | 

1} 0/74 Pree Telephone Mfg.Co.6% Cm. Pf. l&—l& 

l| 1/93; Babcock & Wilcox Ord..............- lá —3 dy 

M tts) Do Prof ek Fights! osonzecexesksxvs 1t—1i 

9| o | British Insulated & Helsby Cables Ord.. 734—8 | 

o0 dM ) D Spek Conti Prats oq coast £3 x 5j—61 . 
St.| 44% Do. 44 per Cent. Ist Mort. Db. iii] 99 —102 
St 9% | Do. 5:6 Mort. Deb. Stoc& ...... o 93 —102 | 

l 0/2; British L. M. Ericsson Mfg. Co. 6% Pf.. i—!i 
St. | 44%, British Thoms'n-rioust'n 44% Ist Mt. Db. 97 —99 

J| .. | British Westinghouse 10 per Cent. Pref.. — 
100| 6% | Do. 6 per Cent. Prior Lien. Dbs. (red.) 100 —103 
St. | 4% | Do. 4per Cent. Mort. Deb. Stock....| 65 —69 
St.| 5% Brush Elec. Eng. Co. Prior Lien Deb. Stk.) 70) —75, 
St. | 44%! Do. 44% Perp. Ist Deb. Stk......... 8 —43 
St.| 44%} Do. Perpetual 2nd Deb. Stock ...... | 23 —27 

lu/v | Callender's Cable Con. Ord............. |. 10d —114- 
5| 2/0 | Do. 5 per Cent. Cum. Pref....scccess | 4i—5& 
St. | 44%! Do. 44 per Cent. Ist Mort. Debs. tred.) 95. =—9 3) 

l| 1/7. | Castner-Kellner Alkali Co... ........| 3i —34 
St. 44% | Do. 44 per Cent. Ist Mort. Deb. (red. ) 103 —106 

1 &-c. Consolidated Electrical Co. Ord........ =$ 

|» | Consolidated Signal Qo. .er«eo so sao oi si—,! 

H UTE, Do. Oper Cant Prel.scissescsca sss | U—H 

3 ..- | Crompton & Co. (Nos. 1 to 85,009). ..... T 
100, 5% Do. 5 per Cent. Ist. Mort. Deos. (red.), 54}—59} 

di. 1 Dick, Mart & Ce On. osc cu Asiaa te— h 

S| 9/7, | Do. Oper Cent. Cum. Pref........... ži —-; 

5| ++ | Edison & Swan United (“A” Sh.) (£3 pd.) i 

9| 5» De (ES padja caw au kee was ienxa na 1g—12 | 
St. | 4% Do. 4 per Cent. Mort. Deb. Stoc« (red.) 5» —62 
St | 5% Do. 5 per Cent. 2nd Deb. Stock...... 65 —70 | 

2, 317o| Electric Construction Co............... 11 —1i 

4| 4/421. Do, 2 per Gent: Cum: Pref... 14-24 | 
St. | 4% | tDo. 4 per Cent. Perp. Ist Mort. Debs 78 —oi | 
10; 6/U | General Electric 6% Cum. Pref......... 91—10) 

St. | 4% Do. 4 per Cent. Ist Mort. Deb. St..... 8? —94 | 

5 10/0 Henley's Telegraph Works Old. iier sca 12 —12} 

5 2/3 | Do. 4k per Cent. Pret... 41—5 | 
St. | 4#% Do. 4perCent. Ist Mort. Deb. Stock..| 99] —1014 

U ò | India Rubber Gut. Per., &c, Works Ord.| 11 —12 | 

10 9M | Do. 5 per Cent. Cum Pref........... 9 —10 
1QU 4% Do. 4 per Cent. Debs. (red.).......... 92 —95 | 

l|. .e | National Elec. Construction Co.........| i1 | 

|| +. Ricnardsons, Westgarth & Co., Ltd., Ord. u—t | 

l| ows Do. 6 per Cent. Cum. Pref... coos cccss t—1 
St. | 447? ^o. Do. 4| per Cent. Perp. Deb. Stock.. 60 —o3 | 

$ ! Simplex Conduit 6 per Cent. Cum. Pref.. | 4j—5 

12| 12/0 t Telegraph Construction & Maintenance.. «e| 314 351 | 
lUJ| 4 Jo Do 4 per Cent. Deb. Bonds (1909).. «| 95 —37 | 

d 1 viele LIU Orde sar oak sec 1*3-LI*5 1 

.l| Uo. Do. Sper Cent. non-Cum. Pref*rence. | i—i ġà 
St. | 97g Do. 5 per Cent. non-Cum. Preferred..| 100 —104 
3L. | 4% Do. 4 per Cent. Ist Mort. Db. Sx. (red. ) 93 —35 
luu| 44%! Do. 4L per Cent. 2nd Mort. Den. (red) LOL —103 
lw) >% . Do. 5 per Cent. 3rd Mort. Deos. Scrip.) 1021 —101J 

lu] 12% J. G. White & Co. 6% Cum. Pref....... 144— 54 | 

l| «+  Willans & Robinson Ota. errr errr *»—h 

3 Do. 6 per Cent. Cum. [Us Mud sh i—1 

St. | 496 | Do. 4 per Cent. Ist Mort. Debs...... 55 —237 
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10 9/0 Amazon Télegrápl 6s idic oes ccsaucwei. 6i —71 
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Si i Eratorria: eo kesessi ens Fees 107) —1034 
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St | 476. Coni R cl Cable 4 per Cent. Deb. Stk..| 83 —85 

10) 6/U | Cuba Submarine Ord.................. 81—91 

lU 10/0| Do. Preference 10 per Cent......... -| 151—101 
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l9! 2/o {astern Extension ANTES CETT € 122 | 
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25| 92/6 Indo-European (6 466 be ain di Rays Sued kas | 53 —57 
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IW) 4% EK. EYTSIISBUN cipe d taav ei ess |^ 67 —73J 
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2t 4x | by a Kv Of America, 2.erecenett c ; TE 

Dc. OE SHOT DU. Suseto ergai —96 

10 is | bis gu S Panama SWR ER RR eM C LC 
6:9 per t Boe PK 

Mà SO | Do Perdu Bret et: Verus. DE a 

r Cent, 

TIESE asc tet 
"Al 4 = Deb. S puru s 90 

^ TAMEN cant Deb. S fu a =f Hl diri Jt 924 


it M ora 
P» UoRO UGG d46OUUcoo co Ages UA U OAN oO 4o U 42 Ci 
Cc 


THE ELEOTRIOIAN, JULY 18, 1913, 
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E -— 
NON: 


RATE 
PER CENT. 
YIELDED. 
£d 
3 0 
3 3 
4 3 
7 6 
2 6 
4 6 
6 0 
11 9 
4 6 
3 3 
13 0 
6 0 
5 0 
4 6 
6 0 
6 0 
0 0 
18 O 

0 

0 

6 

6 

0 


— — — -i 
—bhNh eO oo, 


—COOS=—WA) 


— 


SWAN POWNDNNE O 


M 
o; 
o 


-— 
OQ "000 Uc 


NOE OH AnA ACCON RUBeBeABgAsuononos- 
Co 
ooo OO OOOOOOcOoOcO OGcOOoOoococoooo 


COO —oOoOOOOoooco 


Og OcOccococcco o 


vD'oOOOOOQOOcOGOOOOOOCOOCROOOOOOOOOGQoOcC-— 


LAST 


100, E Ten Trams. Co. Com. St 


Divipenp |% Divi- 
Dug. Gi |DEND 
Feb, Aug n 2$ 
Feb, Aug]. | 4% 
Feb, Aug f | 4% 
Feb, Aug iSt. 5% 
| Jan, July J 5 3/0 
Jan, July f+- 2/101 
Feb, Aug 0/74 
Feb, Aug l ss 
| A o 
Feb, Aug] ! t J 
Jan, Jur 1 0/7: 
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NAME. Wed., 
July 16. 
Telephones. 

Amer. Telephn. VEL. Cap, 36. ox 122 —132 
Do. Coll. Trust $1 í per Cent. Bds.| 90 —93 
Do. 4% Cons. Bonds 1936.......... | 105 —107 

Ano Hes se Tel.5% lat Mt. Db. Stk. ET —106 

DB. DOMINIC dinate Venaw es daseeae »* —7# 

Cuban Telephone 5% Ist Mt. Con. Bds. $ —96 

Monte Video Tele hone Onions | —ii 
Da Eper Conte Prof iuezisos vis sere H 

New York: Telephone í a 30 yr. Bnds.. 971 —98} 

OHaltal iussa va s wn Vix Ed 6k v eoa 3—13.4 
Do. 6 per Cent. Cum. Pref........... ESSE 
Do. 4perCent. Red. Deb. Stock...... | 87 —89 

Telph. Co. of Egypt 44% Db. Stk. (red.).. 944—961 

United River Plate Ord. 1 to 220,000.... 6 —7 
Do. 5 per Cent. Cum. Pref........... 5 —5i 
Do. 4} Deb. St Red... seeeeeeeeaee 100 —102 

| 
Finansial Investments. 

Elec. & Gen. Investment 6% Cum. Pref. 31—41 

Globe Telegraph & Trust.............. 104—111 
Do. -OperCent: Prats. cs cascioesivae 121 —121 

Submarine Cables Trust (Cert.}........ 124—127 


Colonial and Foreign Electric 


Railways, Tramways, &c. 
Gel poses 5% Cum. Ist Pref...... 
Do. 51?$ Cum. 2nd Pref 
Do. a Deb BUDCRELLI deeeevM E RERUM 
De. 46% Deb. Stock. eiquesssuce 
De SU. DD. Stoll was Bins tee ves 
Auckland Elec. diana. 5% Deb. (red.).. 
Brisbane Elec. Trms. Invest. Ord....... 
Do. 5 per Cent. Cum. Pref........... 
Do. 4 per Cent. Db. Prov. Certs.... 
British Columbia El. Rly. Db. Ord..... 
Da PL Ord SOCR 664500 «air 
5% Cum. Pref. Per. Stock 
4} per Cent. Ist Mort. Dbs....... 
re Poe, Power DebS..c6é iss 
4 ?o 
Buenos Ayres Lacroze Trams Ist Mt. Db. 
Buenos Ayres Port & 
Deb. Stock 


Calcutta Tramways (1 to Si ,610).. .... | 


Do. 5 per Cont. Gum. PIT 4 is os oszs 
Do. 44% Ist Deb. "Stock UB. boa ius è 
Cape Electric Tram SOATOK s siorr ooo 
City of Buenos Ayres Trams Co.(1904)Sh. 
Do. 4 per Gent. Deb. Stock... .ccccass 
Colombo Tr. & Ltg. 5% Ist Mt. Db...... 


trlavana Elec. Ry. Con. Mt. 5% 9l, 000 50 


yaar COUR. BO. aieas )x ES 
Hong Kong Trams. Co. 5 per Cent. lat, 

Mort. Debs. 
Kalgoorlie Elec. Trams. Sh............ 
Do. 5 per Cent. " A" Deb. Stock.... 
Do. 6perGCimt, "B" Ditto. .cesdoexs 
Lisbon Elec. Trams: Ord ossea tiaa 
Do. 6 per Cent. Cum. Pref....... «e 
Do. SperCent. Reg. Mort. Debs...... 
Madras Elec. Trams. 6°46 Cm. Pref. 
Do. 5% Deb. Stock 


Manila Elec. Ry. $1 000 d Bonds.. 


*""** STRETE TASU, 


. Gen. Con. Ist Mrt. 5% Gold Bds.. 
Do, 65350 yr. Mort: BÓ&«. ico ero ns 
Montreal "St. Ry. Sterling 4& per Cent. 
Debs. (1922) (Nos. ie to 2,000) 
Do. do. (Nos. 1 to 4,60 
ha Elec: Trams DR. cues 6$ odor S 
o. 


Dum VPE sik o E P eae Cad Eh Reka 
Do. 44% Ist Mort. Deb. Stk......... 
Rio Janeiro Tram, Lt. & P. Co......... 
Do. 30 yr. GOLF Bndai.o essor ones 
D oe FE MU BREL oua Wax 
Sao Paulo Tramway, Lt., Power. 

Do. 


Toronto Ry. Co. Ist Mt.4 4 Ster.  Bnds. 
Cslonial ani Foreiga Eniti 
Supply, &c. 

Adela se Elec. Supply Co. 6% Cu. ER 
Do. Han S auam cheatin utes 
ES iar wi 6% Cum. Pref. 
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Castner Electrolytic Alkali Co.(of U.S.A.) 
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Do. 6% Pref. St. (Cum.) VE aid vie aAA 
‘Do. 81, 090 Gen. Mort. 44% Gd. Bds. . 
Elec. Development Co. of tario $500bds 
Elec. Supply Co. of Victoria 9 pur Cent. 
1st Mort. Deb. St. LI LEE E E E 
Indian Elec. Sup. & Trac. Co.. Sabine UC 
NES Elec. shed - Lt Ord.. A 


adas E.S. Corp. OM $5353 34 9 9EX v3 
Melbourne E.S. Co. Cons. Ord. St .... 
Do, 79$ lst Gum. Pret... noe ss 
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Mexican "Elec. Light Co. i 
Gold purs 


Do. 5% lat Mort. Gold Bond. ae 
tMonterey Rly. L. & P. Co. Ist Mort.Db. » 
Montreal Lt., Ht. & Power Co. Cup. St. 
Northern Lt. Power ayer e Gi. "ds. 
River Plate Elec. Co. Ord. Stk...... "m 
Do. 6 per Cent. non-Cum. Pref. Stk... 
Do. 9 per Cent. Deb. Stock.........« 
5 age AA Water & P. Co. $100 Cap. St. 
Do. 9 per Gent. $500 Bon CA EPEY 4-3 
Do. 4j per Con; Mt-Db. St. XU, 
Toronto Power Co. 44% Db. St......... 
ria Falls Power Co. Pref. «82998 
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NOTES. 
pana) TRA 
Motor Omnibus Ventures. 

THERE has been issued during the week a prospectus ot 
the Greater Omnibus Services (Ltd.) (Founders’ Company), 
inviting applications tor 135,000 ordinary shares at £1 each 
at par, and 3,000 6 per cent. first debentures at £25 each at 
par. subscribers having the right to 10 deferred shares of Is. 
each at par for everv 100 ordinary shares or £100 of deben- 
tures. The prospectus reads to us very much like one of 
the early electric lighting prospectuses, and but for the halo 
of the London General Omnibus Co., which predominates 
the document, would possess no more attraction for the 
investor than did the early electric lighting appeals. If 
the London General Omnibus Co. is at the back of this 
Greater Omnibus flotation, well and good ; if it is not, then 
we think at least enough has been made of that Company’s 
name. The main ground for the happy-go-lucky estimates of 
business and profits which the Greater Omnibus prospectus 
contains is competition with electric tramways in the 
different districts to which the new company ie, or is likelv, 
to devote its attention. We think, however, that these 
sanguine estimates will be upset in view of the fact that the 
tramway undertakings will hold their own more success- 


——MÁ M —————á 


fleet of new motor omnibuses ; 


Price SrxPENOE "55. 
Abroad 9d., or 18 cents, or 95e, or 85pf. _ 


—Á— 


| the contracts which have been entered into by the new 
company, and to Art. 83 of the Articles of Association which 
provides for directors’ remuneration and emoluments. 


IN regard to the contracts, we note that Mr. STEWART 
ALFRED CURZON, who is presumably the chairman of the 
new company, and who represents the General Omnibus 
Supply (Ltd.), undertakes to obtain from the London 
General Omnibus Co. a fleet of motor omnibuses which will 
only be operated beyond a distance of 30 miles from Charing 
| Cross and away from any competition of the L.G.O.C., 

unless the latter's consent in writing is given to a different 
No mention is made as to whether this is to be a 
indeed as we read the agree- 
ment, this fleet of omnibuses may consist of old or discarded 
vehicles of the L.G.O.C. The prospectus might have been 
more explicit on this point, which is not made additionally 
clear by the provisions of a second agreement between the 
General Omnibus Supply (Ltd.) and the said STEWART 
ALFRED CURZON (“ concessionaire of the London General 
Omnibus Co., Ltd.") by which, inter alia, a fleet of De Dion 
omnibuses ' now actually in operation bv the L.G.O.C." 
will be transferred to the Greater Omnibus Services (Ltd.). 
There is nothing here to show that the omnibuses will be 
new. The General Omnibus Supply (Ltd.) is vendor to the 
new company, and the various agreements between the 
vendors and the new company would not induce us to sub- 


scribe to the new company's capital. 


—— 


THE main object of the new venture appears to be the 


course. 


| operation of motor omnibuses in the large provincial towns. 


In a general way the flotation seems to us to call atten- 
tion to the increased necessity for the tramway authorities 
of the countrv to safeguard any vested interests they may 
possess against such onslaughts as are likely to follow the 
fruition of any such scheme as the Greater Omnibus Services 
(Ltd.) . Municipal undertakings may be safe because the 
local authority is generally the licensing authority, but 
private undertakings are not in this happy position. As to 
financial prospects, the L.G.O.C. undertaking has the 
immense advantage of operating in the compact and densely 
packed area of the city and West End of London, where no 
tramway competition is permitted ; and this advantage of 
carrying passengers to and from this area morning and 
evening and the short-journey traffic within this restricted 
area during the davtime are the whole and sole causes ot 
the London General Omnibus Co.'s success. No such 


fullv with this omnibus competition, if it should eventuate, 
In any case | condition of success exists immediately outside this area, or 


than is the case in the congested London area. 


the attention of subscribers may reasonably be drawn to in provincial cities 
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power and other uses. We do not doubt, however, that 
as the system expands it will be possible to reduce these 


The St. Marylebone Electricity Accounts. 

Tux accounts of the St. Marylebone Electricity Under- 
taking are always of interest, partly because of the burden 
of capital expenditure which the undertaking carries, 
through no fault of its own, and partly because it supplies 
an area of such a kind that its salvation depends very 
largely upon the use of electrical energy for what is known 
as “ other uses ” by the ordinary household consumer. Mr. 
A. H. SEABROOK, the general manager of the undertaking, 
is an enthusiastic believer in this class of supply, and we 
think he will shortly demonstrate, by actual results ob- 
tained, that he has good reason for his enthusiasm. Although 
during the past year there has been a substantial drop in 
electrical energy consumed for lighting on account of the 
recent introduction of the low candle-power metal filament 
lamp for the higher voltages, resulting in a loss of revenue 
of something like £7,000, the total revenue showa an in- 
crease from £162,653 in the previous year to £165,110. 
This increase is partly due to the greater number of units. 
sold for power, but is mostly due to an increasing sale of 
energy for electric heating and cooking. It is interesting 
to note that radiators connected now amount to 2,520 kw., 
cooking apparatus to 2,047 kw., irons to 205 kw., and 
medical apparatus to 369 kw., while it is very significant 
that the increase in cooking apparatus connected amounted 
to 1,390 kw. A load of this kind is admittedly very diffi- 
cult to start, but once it gets away it is likely to make very 
rapid progress. Mr. SEABROOK is a believer in an efficient 
sales organisation, and we do not doubt that by means of 
this, and judging by the past year’s results, the increase in 
connections by the time the next accounts are published 
will show a cooking load which will be really worth having. 


undertaken to persuade hotel, boarding-house and lodging- 
house keepers ot the benefits of electricity. 


qn 


‘We have left the most interesting point about the new 
St. Heliers undertaking till the last, and that is the fact 
that it is to be operated by a gas company. The idea is 
not, of course, new. Ascot is an example in this country, 
where one company supplies both commodities, and there 
are, of course, many examples of the not quite parallel case 
where a municipality controls both departments. The fact, 
however, that it is not new forms no reason why we should 
not welcome it. For, in the particular case of Jersey, it 
seems the wisest course to pursue to allow & company that 
has already had experience of supplying a commodity for 
lighting and heating to continue to do so, though along 
different lines. In so doing it will be assisting both itself 
and electrical progress. For, while in the ordinary course 
of events the use of gas may decline, what is now a subsi- 
diary part of the company's activities will increase in import- 
ance, so that the prosperity of the undertaking as a whole, 
instead of decreasing by lack of foresight, will tend to increase 
through this progressive policy. We feel that the example 
of Jersey might well be followed in many small towns in this 
country which have a gas, but no electricity, supply. 


ee nt in re 


4 


University of London.—4A legacy of £1,000 has been left to 
this university by the late Lord Avebury to found a prize m 
poem mathematics or astronomy in memory of his father, Sir John 


Electricity Supply in Jersey. William Lubbock, first Vice-Chancellor of the University. 


Ir may surprise those of our readers who are accustomed Tactless Terminology.—A pparently the prefix * fool-proof; 


switchge: - order. is now to give Way 
to look upon the Channel Islan . as applied to switchgear of the safety order. pve Y 
j slands as a place that can give | to the more tactful designation of " mistake proof," in which 


points and a beating to most other resorts in the direction | state it performs the same duties, and is looked upon with les 
of catering for holiday makers to learn that Jersey, perhaps distaste by the fool, who of all men is most sensitive about the 
the most favoured of the islands in many respects, has so publicity of his shortcomings. 

far been without an electricity supply. For ourselves we | The Telephone in Agriculture.—A useful applicat on of the 


" z 1c S 

i i EN. telephone servie 2 ' her agriculturists hes, 
were not so surprised, knowing by bitter experience that a DU DK d Cer farmers and otl ee ranged bY 
lack of this convenience is of : according to the “ Telephone Engineer, been arrang 
ce is often an unexpected charac- | the Wood River Orchard Co., in Idaho in the United States 


teristic of many places other than holiday resorts, where | where this company cultivate a number of large orchar E 
its presence would certainly be expected. This being so, Thermometers of the dial type are fitted with an adjust? 


Y i e E inl | srature electrical contact, and laced in eat 
we are all the more gratified to learn that this disability 1s minimum temperature electrical contact, » the contact 
at last to be re dandis : of the four corners of the valley. For orchard use the ` 
M removed, and that Jersey is shortly to come into | device is set at about 45°F. At this point the contact clos 


line with, sav, Brighton, Blackpool and Weymouth in | local circuit. in which is an interrupter arranged to RE 
this respect. On another page of this issue we give an ac- : alternating current over à line circuit to an indicator pu | 
count of the proposed scheme. A small station is to be ne Ahrens onus han be affected 
erected at St. Heliers, on the site of the disused ks eig aSa o aa otamen p Rien gh theit 
| disused gasworks, ; by the approaching frost. They in turn go through © 
and though only two 200 kw. sets are at first to be installed, - orchards and light smudge pots, which have been du 
provision is made for the immediate installation of another, there at the beginning of the season, when frosts are prevà n^ 


‘onal until the 
and doubtless there is sufficie The time that elapses from the thermometer signa 
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Swedish Exhibition.—An electrical convention and an 
exhibition of modern electrical literature will be held at Stock- 
holm during the month of September, beginning on the 11th. 
The convention will be held at the Swedish Institute of Engi- 
neers and Architects (Svenska Teknologfóreningen), the exhi- 

The Swedish: 


Society is now over 50 years old and its journal, the “ Teknisk 


bition being in the library of the Institute. 


Tidskrift," is in its 44th year of publication. 


Telephone Transmitter with Nasal Attachment.—Accord- 
ing to the description of a recent telephone improvement given. 
" & transmitter comprising two 

distinct diaphragms and sound funnels has been evolved by 
Dr. Jules Glover, the two sound funnels being disposed on the 
instrument to be adaptable to the mouth and nasal organs 
In use the combination is said to have produced 
very successful results, the clearness of pronunciation being 


by “ The Scientific American, 


respectively. 


more marked. 


Electric Tramways in Germany.—An article by Mr. G. 
Dettmar, in a recent issue of the “ Elektrotechnische Zeit- 
schrift," gives some data on this subject, the figures relating to 
The statistics cover 550 lines, out of which 
2]0 are electrically worked—namely, 191 tramways and 19 
Since the statistics cover altogether 
246 tramways, 84 per cent. of all German street ralways are 
electrically operated. The total track length of German elec- 
tric traction lines was 2,950 miles, the number of cars 21,309, 


the capital invested £59,600,000, and the average interest 5:48 
The total number of 


the year 1911. 


interurban railways. 


per cent. (against 4:34 per cent. in 1908). 
passengers transported during the year was 2,615,400,000. Th 


voltage used is Increasing. | 


Steam Plant Conversion at Salford.—The Salford Cor- 
poration has, under the superintendence of its consulting 
engineer, Mr. C. D. Taite, recently converted one unit of the 
existing steam plant of the Corporation electricity works from 
compound to high-pressure steam working, with a resulting 
increased output of 25 per cent. from the direct-coupled gene- 

The 
engine converted is of the vertical type, and was originally a 
three-crank compound engine with superimposed cylinders, the 
high pressure being 14 in. and the low pressure 30 in. diameter, 
with a 30 in. stroke. The high-pressure cylinders have been 
dismantled, and the low pressure replaced by 34 in. cylinders 
designed for high-pressure working. The valve gear adopted 
is of the piston type, actuated by oscillating cams set in the 
valve chest; these latter are worked by the original eccentric 


rator and a reduction of 25 per cent. in steam used per kw. 


motion. Between the cams and the valve spindles, rollers 


carried on finger levers are interposed, thereby avoiding side 


thrust on the valve spindles, due to the movement of the cams. 
Lubrication of the valve motion is effected under pressure 
from two valveless oil pumps in the crank case attached to one 
of the valve eccentrics. The steam supply is, as before, at 
150 lb. per square inch pressure, 80°F. superheat and 25 in. 
vacuum. The continuous-current generator is of the multi- 
polar type, designed by Mather & Platt for 800 kw., at a speed 
of 100 revs. per min. ; 1,000 kw. is now obtained at the same 
speed. The conversion was carried out by Messrs. Browett, 
Lindley & Co., the builders of the engine. Our readers 
will probably think that these results may be taken as 
tantamount to the overthrow of acknowledged rules in steam- 
engine design. 

Electrolytic Disinfecting Fluid at Poplar.—The annual 
report for 1912 upon the sanitary conditions and vital statistics 
of the Metropolitan Borough of Poplar, issued by Dr. F. W. 
Alexander, medical officer of health, contains an important 
review of the use during the year, of the electrolytic disinfecting 
fluid that has been employed by that borough for seven years. 
l'he fluid, prepared by the electrolysis of a saturated solution of 
chloride of magnesium, with a proportionate amount of salt and 
caustic soda, is manufactured by borough p'znt at a total cost 
of £2 per 1,000 gallons, including the cost of electricity at 14d. 
per unit, the chemical materials and water. The electricity used 
works out at 175 units per 1,000 gallons. The use of the 
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disinfectant for the year amounted to 54,388 gallons, rising from 
a minimum of 1,400 gellons for January to a maximum of 
8,610 gallons for the month of July, in which month and other 
summer months the fluid is in use for the public baths. Since 
the plant has been installed nearly 250,000 gallons have been 
manufactured at a total cost of £480, the cost of electricity being 
57 per cent. of this amount. The Public Health Department is 
credited with 1d. per gallon for the fluid supplied to the Works 
Department. Four L.C.C. elementary schools were supplied 
with 960 gallons for spraying and floor cleansing purposes. For 
public bath purposes a 39,000 gallon bath receives an initial dose 
of 10 gallons of fluid, and subsequent additions at two or three- 
day intervals, according to the condition of the water, the water 
being changed at periods of from 7 to 10 days. The fluid is 
used in connection with baths, not with a view to the economy 
of water by less frequent refillings, but to provide a clean and 
invigorating bath for bathers. The water, it is found, becomes 
purified both chemically and bacteriologically by the oxidising 
and germicidal properties of the fluid. 

Electric Welding for Railway Running Equipment.— The 
following particulars of plant installed by the Third Avenue: 
Railway, New York, for electric welding, are given by the 
“ Electric Railway Journal." The welding plant and necessary 
switchboards are installed in the basement of the running sheds. 
Energy is taken direct from the 550-600-volt sub-station 'bus 
bars, and enough resistance is provided to reduce the voltage 
at the arc to approximately 50-75 volts. "These resistances are 
obsolete car grids which are suspended from the ceiling of the 
side passage. Three switchboards are installed as follows: 
The first, nearest the welding room, supplies currents of 200, 
250 and 350 amperes for such work as welding broken motor 
shell lugs, broken truck frames, &c.; the second board fur- 
nishes currents of 75, 125, 150 and 200 amperes for welding 
gear cases, filling in worn axles, dowel-pin holes, &c. ; and the 
third switchboard gives currents of 170, 220 and 270 amperes. 
The middle board has a connecting switch, so that any current 
within its range can be transmitted to a board on the truck- 
shop floor, where work is done directly on the trucks. This 
board is also fitted with a recording watt-hour meter in order 
to record the energy consumed for any particular job, should 
such data be wanted. The watt-hour meter can also be readily 
transferred to the other boards if desired. The total energy 
supplied for all welding is recorded by means of an integrating 
wattmeter in the feeder circuit, and a regular charge is made 
at the rate of 0-5d. per kilowatt-hour to each job for the 
energy used. All work 1s placed on an insulated table, and 
the men stand on fibre mats. The operator’s torch consists 
of a pipe jin. in diameter and about 2 ft. long. The outer 
end of this torch carries a carbon pencil, while the inner end 
is attached to the negative lead. The outside of the pipe is well 
insulated to permit its use as a handle, and a round fibre shield 
is also applied at the middle of the pipe to protect the hand 
of the operator from the arc. The following is a record of 
items dealt with by the welding plant in a single week : Weld- 
ing axle lugs on seven motor casings, welding one broken con- 
troller frame, welding five countershafts, welding armature 
shafts, one broken and two with worn keyways and pinion fits. 
For this work the cost of labour was £7. 6s., cost of material 
68., cost of current £6, amounting to a total of £28. 12s. The 
total renewal costs of these items would have amounted to 
£85. 6s. Thus there is a very large saving shown, making a 
substantial return on the installation of the welding plant. The 
man who welded the motor casings also repaired the controller. 
frame and 11 axle caps, and this work required 10 out of the 60 
hours which constitute a week's work in the shops. His wages 
for the week were £3. 12s. Of the charge for electrical 
energy, £1. 12s. was due to repairs on the motors. Conse- 
quently the cost of repairing seven motor casings was £3 for 
labour and £1. 12s. for current, or about 13s. per casing. This. 
compares with £3. 12s. and £4. 14s. charged by outside con- 
tractors for similar jobs. The data presented are sufficient 
to demonstrate the low cost of electric welding, but it should 
be added that the welded equipment has proved satisfactory in 


service as well. 


638 


THE ELECTRICIAN, JULY 25, 1913. 


Current Topics. 
Subjects of current interest dealt with in this issue include 
the following :— i 


Prof. G. W. O. Howe contributes an article on ‘‘ The System 
“A Onde Unique’ (?) of the Société Française Radio- Electrique ” 
in which the practicability of this system is disputed (p. 655). 

Mr. Geo. Wald contributes an article on '* The Influence of Cable 
Inductances upon Duplex Balances ” (p. 646). 


We give an abstract of Prof. Fleming's Paper read before the 
Physical Society on ** Some Oscillograms of Condenser Discharges, 
and a Simple Theory of Coupled Oscillatory Circuits " (p. 641). 


We give an abstract of Mr. W. Holttum's original communication 
to the Institution of Electrical Engineers on “‘ The Nature of Dielec- 
tric Fatigue ” (p. 640). 


We conclude our account of the discussion on Mr. F. W. Carter's 
Paper on *‘ The Mechanics of Electric Train Movement " (p. 644). 


Particulars are given of a proposed scheme for giving anelectricit y 
supply at St. Heliers, Jersey (p. 649). 


Reports have recently been issued by the Illuminating Engineer- 
ing Society on “ The Artificial Lighting of Schools and Libraries " 
(p. 650). We deal with the former in our Leading Article (p. 654). 


We give a brief account of the Commercial Motor Vehicle 
Exhibition at Olympia (p. 653). 


Companies Meetings and  Reports.—Meetings of the Anglo- 
Bohemian Industries and Chili Telephone Co. are reported (p. 671). 

Directors’ reports abstracted include those of the Bulawayo 
Waterworks Co., Chatham & District Light Railways Co., Consoli- 
dated Electrica] Co., Lanarkshire Tramways Co., Yorkshire Electric 
Power Co. (p. 672). 


PERSONAL. 


The retirement under the age limit of Sir Alexander F. King. 
Secretary to the General Post Office, is announced. 

In reply to an enquiry in Parliament on the subject of Sir Alexander 
King's retirement, the Postmaster-General said Sir Alexander, having 
reached the age of 60 in 1911, desired to retire at the end of 1912, but he 
(the Postmaster-General) was anxious that there should be no change in 
the Secretarvship of the Post Office at that time, mainly because a Select 
Committee was reviewing the conditions of service of the staff, and Sir 
Alexander King had an unrivalled knowledge of the numerous and 
complicated questions involved. That Committee had not yet reported, 
and any recommendations they might make were likelv to raise points 
of difficulty. For this and other reasons he had pressed Sir Alexander 
King to continue in office till the end of the year, and he had consented to 
do so. "The suggestion that Sir Alexander had been asked to resign on 
account of his disagreement with the course taken in connection with the 
Marconi contract was, like many other suggestions that had been made, 
totally without foundation. He (the Postmaster-General) desired to take 
the opportunity of expressing his sense of obligation to Sir Alexander for 
the skill and patience with which, during a period of two years, he had 
conducted the negotiations connected with the establishment of the 
Imperial wireless chain. 


A number of Mr. and Mrs. Wyld's friends having expressed a wish 
to celebrate his appointment as Chief Electrical Engineer to the 
Borough of Hampstead. To welcome both Mr. and Mrs. Wyld to 
London, a Committee has been formed. and it has been decided that 
a dinner will be held on Friday, the 3rd October, at The Imperial 
(Oddenino's) Restaurant, 60-62, Regent-street. W. The number 
of guests having to be limited early applications for tickets should be 
made. As the dinner is to welcome both Mr. and Mrs. Wyld, single 
tickets will be issued for gentleman only. and double tickets for 
lady and gentleman. Applications for tickets should be made to 
the Chairman of the Conimittee, Mr. C. Newton Russell, 29, South- 
wood-avenue, Highgate. or to the hon. sec. and treasurer. Mr. E. P. 
Barfield, ‘* Porlock,” Atheneum-road, Whetstone, N. 


Acting upon medical advice. Mr. Alfred Clough, Liverpool resident 
electrical engineer. has tendered his resignation. and the Tramways 
and Electric Power and Lighting Committee have accepted it and 
placed on record their appreciation of his services in connection with 
the management and development of the electric supply undertaking. 

Don Luis Armiüan y Perez has been nominated Director-General 
de Correos y Télégrafos for Spain in succession to Don Bernardo 
N. Sagasta. 

Mr. J. D. Wallich, inspector-general of telegraphs, has retired from 
the Egyptian Government telegraph service, and has been succeeded 
by Major Liddell. 
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Mr. E. P. Grove, chief engineer of the Central London Railway Co., 
was entertained to a farewell dinner by his friends on Tuesday., prior 
to his departure for Melbourne in order to supervise (on behalf of 
Messrs. Merz & McLellan) the work in connection with the Melbourne 
railway electrification scheme. After dinner Mr. Grove was pre- 
sented with a handsome silver cup, on which are inscribed 72 names 
of well-wishers. The chair was taken by Dr. H. F. Parshall, and 
among those present were Messrs. Frank Bailey, A. L. C. Fell and 
A. H. Walton. 


APPOINTMENTS VACANT AND FILLED. 


An assistant sub-director of the Government Press, Cairo, is re- 
quired. Salary £E300 to £E440 per annum, according to qualifica- 
tions. Candidates must have had a civil or mechanical engineering 
education, with a certain amount of workshop experience, and must 
have taken a university degree in engineering or a diploma of some 
recognised engineering college. Previous knowledge of printing is 
not essential. Preference will be given to experience in electrical 
power installations and a knowledge of French will be of assistance. 
Applications to the Secretary, Egyptian Government Selection 
Board, East Ella, Putnev, London, S.W., by Aug. 4. See an 
advertisement. 

Messrs. Davis & Soper. 54, St. Mary Axe, London, E.C., are autho- 
rised by Port Elizabeth (South Africa) Municipality to receive appli- 
cations until Aug. 19 for the appointment of assistant electrical 
engineer. Candidates must be competent to take entire charge of 
d.c. system and to formulate and carry out h.t. extensions. Salary 
£500. See also an advertisement. . 

A wireless telegraph superintendent is required for the Government 
stations in Somaliland for one year. Salary £400 a year, with free 
single quarters or an allowance in lieu, and free first-class passage out 
and home. Applications to Messrs, Preece, Cardew & Snell, 8. 
Queen Anne’s-gate, Westminster, S.W. See an advertisement. 


The Governors of the Borough Polytechnic Institute will require in 
September the services of an assistant lecturer and demonstrator in 
the engineering department for three evenings a week for the winter 
session. Applications to the Principal. Mr. C. T. Millis, Borough. 
road, London, S.E. See an advertisement. 

À demonstrator is wanted in the department of electrical engineer- 
ing of the City and Guilds’ Engineering College. Salary £100 per 
annum. Applications by Aug. 18 to Prof. T. Mather. F.R.S.. 
Exhibition-road, London, S.W. See advertisement. 


The Governors of George Heriot's Trust invite applications for the 
post of assistant professor of electrical engineering and lecturer in 
electrical machine design. Salary £200 per annum. Further par- 
ticulars mav be obtained from the Principal of the College, with 
whom applications must be lodged by Friday, Aug. 15. 

An advertiser requires a smart voung engineer with good practical 
three-phase experience in maintenance of motor-generators, rotary 
converters, &c. 


A headmaster is required for Wallsend Secondary School and 
Technical Institute. preferably graduate in pure or applied science 
Salary £300, rising to £375. Applications by Aug. 30. Forms 
from Mr. C. Williams, The Moothall, Newcastle-on-T vne. 

The Commissioners of the Port of Calcutta require an assistant 
superintendent of machinery, with electricity supply station expe 
rience. Salary R.450, rising to R.600 per month, with free quarters. 
or R.100 per month in lieu thereof. Forms of application from Mr. 
J. Angus, 17, Victoria-street, London, S.W., to whom application 
by Aug. 1. 

A junior draughtsman is required for large electrical engineering 
works ; also a permanent tracer. 


Chartered Institute of Patent Agents.— The qualifying examination 
of persons desirous of being registered as patent agents will be held 
in November next. Particulars can be obtained from the Secretary. 
Chartered Institute of Patent Agents, Staple Inn- buildings. London. 
W.C. 


The Imperial College of Science and Technology, having created a 
new chair in civil engineering in the City and Guilds (Engineering) 
College, the delegacy (representing the Imperial College, the City and 
Guilds of London Institute and the Goldsmiths Company), with "I 
John Wolfe-Barry in the chair, have elected Prof. S. M. Dixon, M.A. 
B.E.. M.Inst.C.E., to the office. 

Prof. Dixon is at present professor of civil engineering and Dean of the 
Faculty of Science at the University of Birmingham. The department 
in the City and Guilds (Engineering) College, which has hitherto cove 
the subjects of civil and mechanical engineering, will next session 
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divided into two departments. cne cealing with mechanical enginecring 


and motive power under Prof. Dalby, and the other with civil engineering, 
including theory of structures, hydraulics and hydraulic machinery, ferro- 
concrete construction, docks, water supply and surveying under Prof. 
Dixon. | 

The Council of the University College of South Wales and Mon- 
mouthshire have appointed Mr. Frederic Bacon, M.A., A.M.L E.E., 
of the Royal Naval College, Greenwich, Drapers' Professor of Engi- 
neering at the college. 

Mr. E. O. Turner, B.Sc., A.M.I. E. E., has been appointed head of 
the electrical engineering department of the Municipal Technical 
School (Birmingham), at a salary of £300 per annum. 

It is announced that Mr. H. E. Blain, the late generel manager cf 
the West Ham Corporation Tramways, has. in consequence of the 
death of Mr. J. Carter. been appointed purchasing agent of the 
Underground Electric Railways Co. of Londcn and the companies 
allied therewith. 

Mr. J. W. Sims has been appointed assistant lecturer in the elec- 


. trical engineering department of the Acton and Chiswick Polytechnic. 


INSTITUTIONS AND SOCIETIES. 


Institute of Metals.—The autumn meeting of this Institute will be 
held this year at Ghent on August 28th and 29th. On the first day 
an Official welcome will be accorded the members on behalf of the 
University and the municipality of Ghent at the Palais des Fetes 
of the Exhibition. During the meeting a number of interesting 
metallurgical Papers will be read, including one on '' The Inter- 
crystalline Cohesion of Metals," by Dr. W. Rosenhain, F.R.S., and 
Mr. D. Ewen. An important event of the meeting will be the 
delivering of the second report of the Corrosion Committee, by Dr. 
G. D. Bengough and Mr. R. Jones This has been awaited with 
great interest for some time, and it is believed that results of great 
commercial value will be reported, particularly with regard to the 
corrosion of condenser tubes. A visit will be paid to the works of 
Messrs. Carels Fréres for the purpose of inspecting the details of 
manufact ure of Diesel engines. 

Royal Society of Arts.—The Council of this Society attended at 
Buckingham Palace on Friday last, when H.R.H. the Duke of Con- 
naught, President of the Society, presented to H.M. the King. for nine 
years President and now Patron of the Society, the Society's Albert 
Medal for the present year, ‘‘ in respectful recognition of His Majesty's 
untiring efforts to make himself personally acquainted with the social 
and economical conditions of the various parts of his Dominions, 
and to promote the progress of arts, manufactures and commerce 
in the United Kingdom and throughout the British Empire." The 
Albert Medal, which was instituted in 1862 as a memorial of the 
Prince Consort, is awarded annually in recognition of distinguished 
merit in promoting art, manufactures or commerce. This year being 
the fiftieth anniversary of the institution of the medal. the Council 
felt that the occasion offered a suitable opportunity for asking the 
Patron of the Society, H.M. King George V., to accept it as a re- 
spectful recognition of His Majesty's active interest in the artistic, 
industrial and commercial progress of the nation and the Empire. 


British Association.— The full programme for the Meeting of this 
Association, which is to be held at Birmingham from September 
10 to 17 next, has now been issued. We give below the titles of the 
various Papers that are likely to be of electrical interest :—Section 
A.—Mathematics and Physics.—Presidentis] Address by Dr. H. F. 
Baker; “ Nature of X-rays,” by Prof. C. G. Barkla, F.R.S. ; Dis- 
cussion on Radiation, by Mr. J. H. Jeans, Prof. A. E. H. Love, 
F.R.S., Prof. E. Rutherford, F.R.S., Mr. S. B. McLaren, and Prof. 
E. Pringsheim; ‘Lightning and Protection from It," by Sir J. 
Larmor, F.R.S. ; (1) “A New Method of Starting a Mercury 
Vapour Lamp," (2) “A New Method of Sealing Electrical Conduc- 
tors through Glass,” by Mr. J. S. Anderson; and “A Direct 
Method of Measuring Magnetic Susceptibility and Instruments for 
this Purpose," by Mr. W. H. F. Murdoch. Section B.—Chemistry.— 
Discussion on Radioactive Elements and the Periodic Law, opened 
by Prof. F. Soddy ; “ Radioactive Elements as Indicators in Chemistry 
and Physics," by Mr. G. von Hevesey ; “ A Study of the Degradation 
or Enhancement of Quality of Commercial Copper by the Presence of 
Impurities," by Mr. F. Johnson ; Discussion on the Future of British 
Fuel. (1)Introduction. (2) Use of poor Fuel—Coke Oven Recovery 
Plant. (3) Gas and Oil Fuel—the Bonecourt System. (4) Alcohol 
as Fuel. Section F.—Economic Science and Statistics.— Discussion 
on Canals and Inland Waterways: Papers by Lord Shuttleworth, 
Sir J. P. Griffith, Mr. R. B. Dunwoody ; Speakers, Mr. N. Chamber- 
lain, Mr. Frank Impey, Mr. J. A. Sauer, Mr. F. Morton, Sir J. 
Brunner, and “The Economic Effects of the Opening of the Panama 
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Canal," by Prof. A. W. Kirkaldy. Section G.—Engineering.— 
Presidential Address by Prof. Gisbert Kapp; “ Landslides accom- 
panied by Upheaval in the Culcbza. Cutting of the Panama Canal,” 
by Dr. Vaughan Cornish ; (1) “ Tae Internal Ccmbustion Engine as 
cpplied to Raijway Loccmotion," (2) ‘ Note on Aeronautics,” by 
Mr. F. W. Lanchester; “ Some Effects of Atmospheric Conditions on 
Wireless Signals," by Prof. E. W. Merchant; * The Nature of the 
Electromagnetic Waves cm»loved in Radio-telegrephy and the 
Mode of their Propageticp." by Pref. G. W. O. Howe; “Solid, 
Liquid and Gaseous Fuel,’ by Pref. J. S. Burstzll ; Demonstration 
of Electric Cooking Appliances; “Contacts used as Detectors in 
Wireless Telegraphy," by Dr. W. H. Eccles; “ Quantity of Light 
detectable by Selenium," by Mr. E. E. Fournier d'Albe ; ** Tungsten 
L:mps," by Mr. J. A. Orance, and on the " Sensitiveness of Human 
Skin to Alternating Electroststic Fields of Low Voltage," by Dr. 


H. Stansfield. 


EDUCATIONAL NOTES. 


University of BirmingFam.—-I ke full courses in electrical. mechan- 
ical and civil engineering at this University extend over four vears, 
and students who enter after matriculation and pass successfully the 
examinations at the end of each year will be entitled to the degree of 
B.Sc. in the branch of engineering to which they devote themselves. 
There are well-equipped laboratories for practical work. The session 
1913-1914 commences on October 7th, and detailed syllabus, with full 
particulars of University Regulations, lecture and laboratory courses, 
fees, scholarships, &c., may be obtained from the secretary. 


University of Durham, Armstrong College.—The 1912-14 session 
will commence on September 29. Full courses of instruction are 
provided in mechanical, electrical, civil and marine engineering, 
naval architecture, mining. metallurgv, pure science, commerce, &c. 
Particulars may be obtained from the Secretary of Armstrong College, 


Mr. F. H. Pruen, M.A. 

University of Bristol.—In the final examination for the B.Sc. degree 
in engineering two candidates (D. I. Phillips and D. R. Pobjoy) 
secured honours (second c'ass) and five others passed, including 
A. M. Jenkins, in electrical engineering. 

In the intermediate examination for the B.Sc. degree 14 candidates 
passed. In the final examination for the certificate €. I. Morris passed 
in electrical engineering, but in the intermediate examination six candi- 
dates were successful. 

Northampton Polytechnic Instítute.—'Ihe full-day courses im 
mechanical and electrical engineering subjects will commence on 
Sept. 29 next. 

The courses in mechanical engineering give a thorough grounding in 
engineering work, and in the third and fourth years include specialisati n 
in various directions, such as automobile and aeronautical engineering. 
In electrical engineering with similar gounding the specialisation is in the 
direction either of heavy electrical engineering or of telegraphy and 
telephony, including radio-telegraphy. 

The entrance examinations will be held on Sept. 24 and 25, at which 
three entrance scholarships will be offered. The courses include two 
summer periods of about six months each, spent in commercial work- 
shops, and extend over four years altogether; they also prepare for the 
degree of B.Sc. in engineering at the University of London. The full and 
partial day courses (practical and theoretical) in technical optics will 
also commence on Sept. 29. These courses deal with all branches of 
optical science and practice, and are well adapted to thcse seeking a 
career in this department of applied science. The laboratory, worksho ps 
and lecture rooms of the Institute are fully equipped for the most 
advanced teaching in the subjecta referred to. 

Hong Kong University.— Prof. C. A. M. Smith, dean of the Faculty 
of Engineering. announces that British engineering firms have now 
guaranteed practically the whole of the equipment for the eight 
engineering laboratories of the university. 

T he leadiag shipping companies have promised to carry out the appa- 
ratus freight free. The value of this equipment exceeds £10,000. 


-~ 


ARRANGEMENTS FOR THE WEEK. 


TUESDAY and WEDNESDAY, July 29th and 30th. 
INSTITUTION OF MECHANICAL ENGINEERS. 


10 a.m. each day : Meeting at Senate House of the University, Cam- 
bridge. Paperson: '* A New Method of Cooling Gas Engines,” 
by Prof. B. Hopkinson, F.R.S. ; * Modern Methods of Measur- 
ing Temperature," by Mr. R. S. Whipple; ' Modern Pumping 
Machinery for the Drainage of the Fens," by Mr. R. W. Allen; 
* The Drainage of the Fens, " by Mr. R. F. Grantham: “The 
Drainage of the River Ouse Basin," by Mr. E. G. Crocker; 
“ Modern Flour Milling Machinery," by Mr. R. B. Creak; and 
“A Few Notes on Engineering Research and its Co-ordination,” 


by Mr. G. H. Roberta. 
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THE NATURE OF DIELECTRIC FATIGUE.* 


BY W. HOLTTUM. 

The following hypotheses of the nature of dielectric fatigue were 
made the basis of the method of testing adopted. A sample of insu- 
lating material, say a sheet, has initially a certain instantaneous 
strength—dctined as the greatest difference of potentia! which it is 
able to withstand between its two sides for a very short period of 
time. It is reasonable to assume that the instantancous strength 
will have, at any moment, some value between its initia! value and 
zero. depending upon the treatment to which the sample has been 
subjected. and that one feature of a state of fatigue is that the in- 
stantaneous strength is below its initial ve'ue. Suppose, then, that 
an alternating pressure is applied continuously to cause à pressure 
gradient through the sheet. If fatigue results, then it may be said 
that the instantaneous strength has been reduced ; end one wey of 
measuring the fatigue would be to measure the instantaneous strength. 
It i; also reasonable to suppose that for a given sample there is a 
certain minimum pressure below which there is no fatigue. Also 
there ts the obvious practical limitation to experiment that a sample 
cannot be stressed until its instantaneous strength is less than the 
crest value of the applied pressure ; nevertheless, we may suppose 
that from sufficient data the curve showing the relztion between the 
instantaneous strength and the time of application might be con- 
tinued beyond the point of breakdown. 

The purpose of the investigation was thus to determine the relation 
between the duration of application of the pressure and the instan- 
taneous strength when identical samples were tested at constant 
pressure and frequency. Alternating pressures were used for con- 
venience and also because it is generally supposed that it is not so 
much the stress as the change of stress that causes the decrease in 
strength. Previous attention which this subject has receivedt has 
consisted in applying an alternating pressure and mezasuriug the 
time that elapses before breakdown, the results giving a series of 
curves (1) bet ween the pressure and the length of time to breakdown 
at constant frequency and (2) between the frequency and the time. 
at constant pressure. It is obvious that however many readings are 
taken it is impossible to tind a relation between the time and the 
instantaneous strength. 

The first necessity. therefore, was to decide upon some method of 
determining the instantaneous strength. or some quantity equally 
informative. It would obviously be impossible to measure the pres- 
sure which the sample would stand for an infinitely short time; an 
arbitrary standard was therefore decided upon, viz.. the pressure of 
a certain wave shape which would just cause breakdown if applied 
for one-tenth of a second at 50 frequency, and the expression " instan- 
taneous strength " is used in this Paper with that meaning except 
where another frequency than 50 is under consideration. The 
electrical pressure for carrying out the tests was obtained from & 
single-phase transformer having a ratio of 100 : 1 and giving a maxi- 
mum pressure of 20.000 volts (R.M.S.) In testing two machines 
were used, one to give an alternating pressure, V,, for the fatiguing 
period t, and the other to give a pressure. V ,. for a period of one-tenth 
of a second. The choice of the value of V, for each test was bascd 
on previous results, until a value was found at which an approxi- 
mately equal number of samples were found to be broken and un- 
broken after test. This was the required value of Va} All the test- 
ing was done under oil, the principal reason for this being the con- 
siderable and rapid rise in temperature which occurs in air after the 
pressure has been applied for a few seconds. 

For the comparison of the test results obtained, it is only necessary 
that the time for the high-tension contact and the lengths of the 
various intervals should be the same for every test, and whether they 
have the exact values intended, so long as they are reasonably close 
to those values, is really of no importance. The electrodes were 
turned from brass plate 4 in. thick, and had rounded edges of } in. 
radius, the bottom one being 21 in. outside diameter and the top 
1} in., so that the diameters of the areas in contact with the sample 
were 1 in. and lin. respectively. The upper dise carried a lead 
weight, making the pressure on the sample 43 lb. It may be ques- 
tioned whether the 0-25 second allowed between the closing of the 
low-tension and high-tension circuits is sufficient for the transformer 
to settle down to normal working. In view of the absence of all 
knowledge of how the instantaneous strength recovers after the 
removal of the fatiguing pressure, it was necessary to make this 
period as short as possible; but lack of time prevented the effects 
of different. intervals being tried. "The worst case of switching on 
occurs when the primary circuit is closed at an instant when the 


—— 


* Abstract of an original communication to the Institution of Elec- 


trical Engineers. 
* Langsdorf, * Electrical World," Vol. LII., p. 942, 1908. 


pressure is zero and the remanent magnetism is a maximum in the 
opposite direction to that in which the flux is required. The con. 
sequence of this would be that there is a rush of current which may 
effect the secondary P.D. in two ways: (1) By demagnetising the 
alternator «nd esusing a drop in the primary pressure, and (2) by 
introducing a considerable resistance drop in the primary and so 
reducing the E.M.F. to be induced.  Oscillograms were taken of the 
primary pressure and current at closing the primary circuit on both 
machines, and showed that when switching occurred at zero pressure 
the pressure wave became normal in less than one cycle. This takes 
no account of remanent magnetism, but it could not cause by itself 
any serious disturbance of the pressure wave. This disposes of the 
first possibility ; the second is settled by the following considerations. 
The current wave docs not require to arrive at its normal value before 
the pressure wave practicz!lv coincides with its final form ; all that 
is necessary is that the loss of pressure due to the magnetising current 
shall not be considerable ; this will be the case for the 10 cycles or so 
allowed. The consistency of the results is sufficiently conclusive 
that there can be no serious disturbance from this cause. 

Ebonite* was chosen for the first tests because of its probable 
homogeneity and uniformity. It was found, however, that it cannot 
be obtzined in large quantities with zbsolutely uniform thickness, 
and the 4 mm. pieces ordered. 7 em. square, varied from 0-48 mm. 
to 0-58 mm. in thickness. Hence the scmples had to be sorted into 
their different thicknesses, 0-45 mm., 0:46 mm., 0-47 mm., &c.. and 
tests made on one thickness at a time. This had the advantage that 
the instantancous strengths for different thicknesses could be found. 
The samples were all tested with no other preparation than wiping 
with a dry soft duster. 
0-48 mm. thick, and 33 samples were tested continuously to break- 
down with the wave shape from machine No. 1 in order to find à 
suitable fatiguing pressure. The period before breakdown was found 
to be longer the lower the pressure used, but it was also much more 
variable, as found by Mr. E. H. Ravner.t 

For convenience the symbols V, and V, will be used to signify 
R.M.5. kilovolts when the transformer is being supplied by machines 
Nos. 1l and 2 respectively. It was naturally supposed that the pres- 
sure giving the most uniform time to breakdown, provided such time 
was sufficiently long, would also yield the most consistent fatigue 
results ; and so a fatiguing pressure of 13:4 V, at 50 frequency was 
first selected, this causing breakdown in about 17 seconds on zn 
averege. Although good agreement was obtained between aM the 
tests at 1 second and 5 seconds the 10 seconds tests were far from 
consistent, five of the 11 samples breaking down before the 10-second 
period had elapsed, and three having a residual strength of 14:3 Ve 
Further tests at 15 seconds were made with still more uneven results, 
11 out of 19 samples breaking in less than the 15 seconds, and five of 
the remaining eight having a residual strength of over 14-2 V,. The 
highest pressure which could be applied indefinitely without break- 
down was 12-6 V,. Hence the maximum amount of weakening 

16-2 —12-6 : E 
possible was ar ae, or 22-2 per cont., 16-2 V, being the initial 
instantaneous strength. The above results and others not recorded 
here show that when the weakening, or fatigue, becomes greater then 
wbput 1-7 per cent. it is too uncertain to measure with any precision. 

The fact that some samples break before the fatigue time hes 
elapsed. while others have still a residual strength within 1 or 2 per 
cent. of the initia] instantaneous strength, shows one of two things 
(or possibly a combination of both): (1) The instantaneous strength 
recovers very rapidly after the removal of the fatiguing pressure, t.e.. 
in the 0-29 second interval before the application of the second pres- 
sure, or (2), what seems more probable, the instantaneous strength 
decreases very rapidly immediately before breakdown. Two samples 
of ebonite 0-5 mm. thick were tested for longer periods at the highest 
pressure which did not give early breakdown, to see if any fatigue 
was noticeable. In the first a pressure of 13 V, was applied for 4} 
hours, and then the pressure was gradually raised to 15:2 V, in eight 
seconds, the sample breaking at that pressure. The instantancous 
strength with machine No. 1 should be about 16-6 for this thickness. 
Considering how slowly the pressure was raised, this does not indicate 
any fatigue previous to the raising of the pressure. The other sam ple 
had a pressure of 13-1 V, applied for 4] hours, instantaneous pres 


sures of 14:5, 15 and 15-5 V, being subsequently applied by the 


switch device; the sample. however, remained unbroken. The 
pressure was then raised graduzlly to 17-5 V,, at which point brezk- 
down occurred. This appears to be an abnormal sample. 

The switchgear wes then uti.ised to find the initial instantaneous 
strength of various thicknesses of ebonite and presspahn at various 
frequencies. These results showed a much greater degree of con- 


a 


E "The ebonite used was the quality N.N. of Messrs. W. Traun & Pg 
i loe " of the Institution of Electrical Engineers, Vol. XLIX., 
p. 11, 1912. 


Fatigue tests were carried out on pieces . 
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sistency, end since the breakdown is caused by about five alterations, | (R+jPL)I. Also the voltage drop down the condenser is I/S + jPC, 
more or less according to the frequency, they may be regarded as | and, since the oscillations are free, there is no impressed E.M. FF. 
fatigue tests, though not giving information on the lines originally | Hence the total voltage drop down the whole circuit is zero, or 


intended. An examination of the detailed tests from which the 1 
results were deduced leads to the conclusion that the limit of error (R +)PL) + .- A=, 
in the figures given is not more than 0-1 kilovolt. The zverage S+7PC 

number of samples per test was 13. The temperature of the room | Therefore (R+jPL)(S4+j7PC)=—1=7% . . . . . (2) 
did not vary more than 3°C. throughout the tests, and three of the | Divide all through by CL, and put 2a for R/L and 2b for S/C. Then 


above results were checked at a later date and found correct, so that ; 
they are all comparable. The following are the principal points to ER em. A tno Lum (3) 
be noticed in connection with these tests: Three thicknesses were CL 
tested for each of the frequencies 40, 45 and 60. Taking the equation | . Oh. | ; : 
T= KV, where T is ihe thislaicss. K a constant and V the nian: E E EEE ISO) A AEO E AAE 
taneous strength, 0-46, 0-62 and 0-55are calculated as the mean values 
of x for the above frequencies respectively. The mean of these values is 
about 0-5, the figure generally zccepted. On considering the variz- 
tion of the breakdown pressure with frequency, it appears that the 
lowest pressure is required at 50 frequency. The natural assump- Se l : z 
tion, of course, is that the pressure required for breakdown would be P=p+ja=j(a +b)+ Sa (a—b)?,. . . . (5) 
greater the lower the frequency, but this appears to hold only below 

ond then equating real parts we have 


50 cycles. That the instantaneous strength above this frequency is 
greater requires more strict investigation before acceptance. The ] ^R Na? 
comparison of the figures for V, and V, is interesting in view of the p-—2mn-— + J CLT ( oL a) px o sw. (6) 
wave shapes of the two machines. Machine No. 1 was a 1 H.P. gererator D 

which gives us the frequency of the oscillations in the circuit. 


with a rotating-drum armeture end a perfectly smooth wave shape, i j > toe 
amplitude factor 1-456. Machine No. 2 wasa 10 kw. generator with a damping factor a=(a+6) and the ratio of two successive oscillations 


rotating field and a very uneven wave shape, amplitude factor 1-615. | is «-(4- 01/2 ; hence the decrement à of the oscillations per half period is 
1/^R $S 
2 T 2 f= — 7 B n , æ LÀ . . * 
VOCUM On M Rn (7) 


If the condenser is assumed to be non-leaky, we have the usual 
formule for the frequency and decrement of à non-radistive or 
closed circuit thus arrived at in the simplest manner. The cquation 
(6) shows that the frequency depends on the damping and that the 
rate at which the oscillations decay increases as the resistance R of 
the. circuit or the leakance S of the condenser increases. These 
formule can be confirmed both qualitatively ana quantitatively by 
experiments made with a Duddell oscillograph. For this purpose we 
attach to the shaft of an ordinary single-phase alternator a commu- 
tator consisting of brass segments let into an insulating dise of 
stabilit, one sector for each pole of the alternator. Three metal 
gauze brushes press against the sectors and the sectors are staggered, 
so that whilst the middle Lrush always rubs on a sector the outside 
brushes are alternately in metallic contact with the middle brush as 
the sectors run round. The motor of the oscillograph is driven svn- 
chronously direct off the alternator. A condenser of suitable capa- 
city hss one termina! connected to the middle brush, and the two out- 
side brushes are connected respectively to a battery of cells and to the 
condenser discharge circuit. The remaining terminals of the con- 
denser, battery and discharge circuit are connected together. The 
condenser is then charged and discharged synchronously with the 
movement of the tilting mirror of the oscillograph. The oscillo-. 
graph wires can be connected through resistances with the terminals 
of the condenser or with two points on the discharge circuit. 

We have then on the oscillograph screen a visible representation of 
the oscillation of current or condenser P.D., which can be photo- 
graphed. The oscillograms shown herewith were taken with a 


The theory of the single and of two coupled oscillatory circuits | condenser of the capacity of about 5 mfd. and with variable resis- 
containing capacity and inductance in series is well understood, and | tance in the discharge circuit. They show the slight variation of 
has been made the subject of innumerable Papers from the date of | frequency with resistance, and the rapidly increasing decrement. as 
Lord Kelvin's first classica] memoir snd onwards. Of lzte years it | the resistance R increases. In this case the condenser was non- 


hes been treated with special claboration with reference to pheno- M l Rè À l 
mena in wireless telegraphic apporatus. For teaching purposes we | leaky. The critical case, whe CL" gpp Corresponding to cessation 
require simple methods of arriving at the chief formula and objective 


means of i!lustratine th ult to give the student confidence of oscillations, is confirmed by the oscillograms Nos. 1, 2 and 3. 
a wi ud RE AME e a he value of R, which just annuls oscillation, agrees closelv with the 
in the mathematical deductions. I have found the following method Suc vM j J g . 


; . i ; i zalue predicted by theory. Supposing the resistance of the discharge 
ot discussing the phenomena well suited for enginecring students as dm 2 j i 
; s a iom ins i ; cuit is kept constant and small, so that R?/4L? is small, and if the 
it makes use of idees brought betore them in other studies and Se ee , 


involv h ies | lool f N lcakance of the condenser is gradually increased by a non-inductive 
grian M no mathematics beyond the simple algebra of complex | resistance placed as a shunt across the terminals, then there should 
antities. 


Be Wadnavodi . | also be a decrement which increases with the value of S, and finally 
: e may discuss as follows first the problem of 2 condenser dis- : extinguishes the oscillations when 
charging through an inductive circuit. To make the problem general 1 R S^? 

CL Gi 


we shell essume the condenser to be a leaky one. Suppose free 
This is’ well shown by other oscillograms which illustrate the effect 


damped oscillations have been established in & circuit consisting of a 
Wire having resistance R and inductance L completing the circuit of 
of gradually increasing the leakance of the condenser, and show that 
the leakance. which just annuls all oscillations, agrees with that 


@ condenser of capacity C having leakance S. Let n be the frequency 
predicted by theory. 


of these oscillations and let 2zn =p. If, then, we assume, as we may 

do, that the currents and voltages vary harmonically, and are pro- 

portional to the real part or horizontal step of e/P*, where j—4/—1 Turning, then, to the case of coupled oscillatory circuits, we can 

and P=p+ja, in which a is the damping fac:or, then the voltage ' establish in the same simple manner the essential theory of the inter- 

drop down the resistance at the instant when the current is I is action. Let there be two oscillatory circuits having condensers of 
- — eapacity C, and C,, and leakances S, and S,, in series with circuits of 


a) 


(JP + 2a)(jP + 20) 


{P+ (a e Pi pL. 0s s (4) 


Taking the square root and multiplying by — j all through we have 


The 


The load of the transformer running light was found to be insufficient 
to alter the value of the amplitude factor; the degree of saturation 
of the field did not c!ter it, probably because the poles had no pro- 
Jecting shoes, 2nd at the highest pressures required they were not 
saturated ; it was likewise unaffected by frequency. The figure 
1-456 would be less likely to alter in view of the nature of machine 
No. 1. | 

The genera! conclusions to be drawn from these tests are that 
fatigue due to electric stress alone is almost negligible for ebonite 
and presspahn until the point of breakdown is approached, the 
greatest amount measured for ebonite being 2 per cent. of the initial 
instantaneous strength (as defined above). and that the least pressure 
which will cause breakdown if applied continuously is about 80 per 
cent. of the lowest measured value to which the instantaneous strength 
can be reduced by fatigue. The conclusion of greatest practical 
importance that can be drawn from these tests is that the dielectric 
strength of ebonite for sudden stresses lasting for a fraction of a 
second is only some 28 per cent. greater than it is for long-continued 
stress, and that any ebonite used for insulation purposes should be 
designed for the greatest pressure which may occur as though that 


pressure were continuous. 
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SOME OSCILLOGRAMS OF CONDENSER DISCHARGES, 
AND A SIMPLE THEORY OF COUPLED OSCILLATORY 
CIRCUITS.* 


BY J. A. FLEMING, M.A., D.SC., F.R.S. 


* Abstract of a Paper read before the Physical Society. 
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free oscillztions be excited in one circuit and react upon the other, the | three frequencies prescnt. These well-known results c^ illustreted 
mutua! inductance being M. Then if these oscillations ere damped | in the oscillograms Nos. 4 to 11 in the appended diagram; which show 
they can be represented by the real parts of (pa t— Pt, where | the effect of greduclly increesing the coupling of two inductively 
p— 2r times the frequency and a .is the damping coefficient = R/2L | coupled circuits, 2nd thus creating in the oscillation tr..irs beat. indi- 
+8/2C. Hence, when the circuits are in oscillation and left to them- | cating the presence of two frequencies. The primary circt it in this 
selves, the currents I, and I, are determined by the two equations cose remzins closed. If the primary circuit is opened very oon, so as 

i to quench the primery current, then the oscillogre¢ms Nos. 6 to IL 


(Ri 4+jP,L,)+ XT T | I, - ;MP,I,—0. show the existence of only » single-period oscillation, which is the free 


l 
3,4 P4,C4) | (8) oscillation of the secondary circuit, provided the coupling is not very 
] R l l ) aa close. The oscillograms show thet even if the two circuits are not 
jMP AI, + (Us + PL) SPC ne] tuned when the primary current is suddenly arrested we have in the 
Mgt], secondary an oscillation of frequency given by p—2xn— LV CLL,, as 
Writing Tim, for the function R,+jP,L,+(8,;+jP,C,)"! and Tim, | it should be. 


for the same function for the secondary circuit, these being respec- In the case when the coupling is not very loose and the primary 
tively the total impedznces for demped oscillations, we have current not instantly damped, we may heve osciilations of three 
periods co-existing in the secondary circuit, one its own free oscilla- 

T unl, * jMP,T, —0, ., | tion corresponding to the last factor in equation (13). and the other 

; JMP, l, + Tóm,,—0. . . . . . + - (9| two the periods due to the reaction of the two circuits prior to the 
Eliminating I, and 1, the determinznt instant when the primary resistance becomes infinite. This is well 


shown in a number of resonance curves described by the author and 
SM (lo Mr. Dyke in a Paper on ** Some Resonance Curves taken with Impact 
Cm toto tot tot O | ed Spark Boll Discharges,” * Proc." Phys. Soe., Lond., Vol. XXIIL, 


Tim, jMP, 


| MP, Tim, 

i 1911, p. 136.* in which resonance curves with three humps are shown. 

or Tim, Tim, + M?P,P,—O0 gives us an equation determining the fre" | The function T'im above defined is, of course. only an extended form 
quency of the oscillations set up in the circuits. Suppose we limit | of Heaviside’s resistence operator, the spplicetion of which in all 
ourselves to the case of non-leaky condensers and consider the resis- | problems involving oscillation transformers was recently explained 


(1) Series Hia. L—0031 hny. (2) Series ita. L=0031 hny. (3)8eriesiia. L=O-031 hny. (6) Series V. (7) Series. V. (8) Series V 


C250 s: PT 112 ohms. C250 a RS ohms, C=50 mies: am ohms: Pr. C=2 mfds. L=0°013 hny. Pr. C=2 mfds. L=0°013 hny. Pr. C=2 mis L:20013 hay. 


d. e RE pos Sec. C=2 míds. L=0013 hny. | Sec.C—2 mfds. L=0013 hny. Sec. C—2 mfds. L=0013 hoy. 
LC? 4L3 LC 4L? LC^4L* Sec. R=53 ohms, Sec. R— 11:5 ohms. Sec. R=11'5 ohms. 
Pr. R2 5:4 ohms. Prim. R 249 ohms. Prim. R=88 ohms. 


ANA — MÀ — gw 
Wrath Min np Mi ga 


resistance R, ord R, and inductance L, ond L, respectively. Let | the secondary circuit. For intermediate values of a there will be 


` 


v. (5) Series V. (9) Series V. (10) Series Vl. Ap:riodic (11) Series VI. Apericdi 
d Ce mds. L=0°013 hny. Pr. C=2 mfds. L «0013 hny. Pr. C=2 mfds. L=0013 hny. Primary, Secondary Tuned. Primary, Secondary 10 
Sec. C=2 mfds. L=0°013 hny. Sec. C= 2 mfds. L=0013 hny. Sec. C=2mfds. L=0013 hny. L--0013 henry. Tuned. 
Sec. R- 11 5 ohms. Sec. R=27 ohms. Sec. R — 27 ohms. Sec. C=2°0 mfds. L=0°013 henry. 
Pr. R= 54 ohms. Prim. R- 5:4 ohms. Pr. R=249 ohms. R—1I'5ohms. Sec. {c=49 mfds. 
P qua henry. e. 
i j : S im. —2'0 mfd = : 
tence of the secondary circuit to be small. Then 8,—5,—0 and also , ri C=2°0 mfds. (fe 


. R-462 ohms. Prim. i 
if R,—0 we have P,=p=2nn. Let us denote the mutual induct- R=462 ohms. 
ance by M= ky L,L,, where k is the coefficient of coupling ; then the 


determinsnt (10) reduces to 


(1— P,*C,L, +jP,C,R,)(1—P,*C,L, T jP,C;R;) - M?P PPC, C, (11) 


i by Dr. Eccles in è Paper on the '* Application of Heaviside's Resis- 
tance Operetors to the Theory of the Air-core Transformer and 
Coupled Circuits in General.” (See W. H. Eccles, D.Sc., " Proc. 
Phys. Soc., Lond., Vol. XXIV., 1912, p. 261.) The function Tim may 
be called the complete resistance operetor of a circuit having induc- 
tance and cepacity, and the whole theory of the transformer is then 
embraced in the equations (8), (9) and (10). The application to pre- 
dict the graph of the primsry and secondary current is given » He 
3 eti i at Eccles’ Paper above. The oscillograms given in connection with 
— | capacities, inductz.nces and resistances are given in every case, they 
1— p(C,L+C,L,) + p*(€ — &)C,LíC,L, ' will serve to check the theory end to enable any student to pre- 
=a,(C,L,—k*p?C,L,C,L,— pOQLQC,L,. . (12) determine the frequencies which will arise without the necessity for 


| 

or, since P,— p and P,= p + ja, and M*—ELQL,, we have | 
If we assume the circuits are tuned, or that C,L,— C;L;— CL, then anything but the simplest elgebrcoie equations. It is possible from | 
l 


(1— pec,L,)[1— (p?—a,7)C,L,— j2a pCiLa +jpC,R 1— aC, R4] 
= k3(p?—a,?)p*C LL, CL + ika pC,L,C,L;. 


gee ee ee eee ee 


— 


the osci.logroms, by measuring the ratio of successive oscilletions, to 
equation (12) reduces to make g feirly good «pproximstion to the calculated decrement js 
(p*CL(1— k) — 1) (p?CL(1 + &)— 1)— a,!'CL(1— (1 + £*) p*CL) —0. (13) i the known resistance, capacity and inductance of the circuit. The 
Paper was illustreted by about 40 oscillogr.ms of condenser e 
charges of single and coupled circuits prepared ss lantern slides. e 
give some examples of these in the accompanying illustrations. The 
1 | db l series numbers are those of the original Paper. "T" T 
P= array BBE Oy PHT ada Series Ifa. (Figs. 1 to 3) consist of three slides, forming à 77 
v CL( — E) v Chu E) "m tinuation of Series IT. on an enlarged scale. They show the effect of 
and there are, therefore, oscillations of two frequencies given by the | ^, rM E LEXY > v l0th, 1911. 
ia edi kaona orale “If. however, as lr very lager (he Tar ELECTRICIAN, Vol. LXVL, p. 713, February 


. : 7 ' i! land, 
. ] : ; T The Cambridge Scientitic Instrument Co., of Cambricge, Eng 
primary current rapidly quenched by increasing the resistance R, to | pave undertaken t produce and supply these slides to colleges an 


infinity, then the coupling becomes zero when the primary circuit is | teachers who may be desirous of possessing them, but have not the means 
open, and we have only one oscillation, which is the free oscillation of of preparing the oscillographs themselves. 


Suppose, then, that a, is very small, or that the damping in the 
primary is negilgible, the equation (13) is seen to be satisfied by 
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increasing the resistance of the charge circuit, the capacity remaining 


constant at 5 mfd. and the inductance at. 0-031 henry. The resis. 


tance is successively increased to the values 4-4, 22-3, 51-6, 72-0 and 
112-0 ohms, and the effect of this is shown by the progressively 
increasing damping of the oscillations, the frequency remaining 


constant. The well-known formula for the frequency 


. 1 /I R 


"22M CL 4L? 


shows that in the case of a condenser discharged the discharge ceases 


^ 
* 


] R 
scillatory when -——-— — . 
to be oscillatory OL apa 


the observed effects when 1/CL is a little greater than, equal to, or à 
little less than R?/4L?. In a condenser circuit the damping depends 
not only on the resistance of the circuit in series with the condenser, 
but on any leak in the condenser. 

Series V. (Figs. 4 to 9).—These six oscillograms of the oscilla- 
tions in two coupled circuits illustrate the effect of varving the resis- 
tance, and therefore damping in the two circuits. The circuits were 
tuned and loosely coupled. Figs. 4, 5 and 6 show the effect of 
gradually increasing the resistance in the secondary circuit, whilst 
that in the primary remains constant and at low value. The primary 
rexistance = 5-4 ohms and the secondary resistance = 11:5, 27 and 53 
ohms. It will be noticed that the secondary never ceases to oscillate 
before the primary. Figs. 7,8 and 9 show the effect. of gradually 
increasing the resistence in the primary, whilst that in the secondary 
remains constant. 

Series VI. (Figs. 10 and 11).—In these cases the damping of the 
primary is increased until it becomes aperiodic, and it is then seen that 
the oscillations in the secondary are solely determined by the capa- 
cit v and inductance of the secondary circuit, no matter whether the 
circuits are tuned or not. In Fig. 10 the primary and secondary 
circuits are tuned, and in Fig. 11 they are not tuned, but the fre- 
quency in the secondary is the same—viz., its own free natural fre- 


quency in the two cases. 


ST. MARYLEBONE (LONDON) ELECTRIC SUPPLY 
ACCOUNTS, 1912-13. 


The complaint contained in the report of the Electric Supply 
Committee of 5t. Marylebone on the working of the department for 
the vear ended March 31. 1913. is likely, we fear, to be a common one. 
It isremarked that the results are not so satisfactory as was estimated, 
owing to the coal strike and the consequent disturbances in the 
industry of the country. It was estimated, with some foresight we 
must admit. that the price of coal would advance 124 per cent.; in 
reality it advanced 30 per cent, involving a loss of about £4,500 to 
the department. This very naturally led to the net surplus on the 
year's working being lower than was expected, and this drop was the 
heavier owing to the increasing use of the low candle-power high- 
voltage metal filament lamp. It is stated that about 20,000 of these 
lamps were sold in the borough during the year, and the diminution 
in lighting revenue due to this cause was about £7,000. This state of 
things has been assisted by the operation of the Shops Act, 1912, 
stipulating the early closing of business premises. 

In spite of these unsatisfactory results, however. “ other uses” 
have come to the rescue, and the revenue, instead of falling, has 
increased from £162,653 to £165,770. It is interesting to note in 
this connection that the average price per unit realised is now almost 
exactly 3d., a fall of 9 per cent. 

Motor connections show a satisfactory increase considering the 
district, while the rate of increase in radiators and cooking apparatus 
ix even greater than last year, the aggregate figures now being 

2.820 kw. and 2,047 kw.. as against 1.974 kw.and 657 kw. It will 
thus be seen that the cooking load has been nearly trebled. 

The progress of the department during the past three years is 
summarised in the following table. 

Turning to the production of energy, the generation account, apart 
from fuel, is normal. The distribution section shows an advance of 
3 per cent. in total, but on the larger output gives a reduction of 7 per 
eent. in costs per unit. The same applies to the management 
expenses. The amount spent on renta, rates, taxes, &c., already a 
sufficiently high figure, shows but little increase, what there is being 
due to a normal increase in income tax based on three years' average 
profit. | 

The operations of the Sales and Publicity Department always 
attract a great deal of attention, and sometimes also unfriendly 
criticism. The net cost of this branch during the year was £2,298, 
This amount, it will be remembered, is arrived at by striking a 
balance between the gross cost of the department and the net 
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THE ELECTRICIAN, JULY 25. 1913. 643 


m Year ended 


— — — 


March 31, | March 31, |. March 31, 
1913. 1912. 1911. 


—— 


| 
| 


Number of units sold for— 


1 


Private lighting .................. | | 9,151,553 
Heating and cooking............ 13,313,757 11,871,160 M 
Private power .....ccceceeeeseeee : ) 1,787,813 
Street lighting ...................... ].604,530 | 1,617.538 1,297,585 
TOTAL OUTPUT ................... , 15,008,287. 13,488,608 12,336,055 
Total units generated ,............... 19,605,853 17,239,874 15,881,452 
Units used on works and in dis-, 
tribution ericeira rena, | 4,687,566) 3,751,176 3.544,490 
Percentage to total units generated: 23.8 21-88 22:3 
Load factor, per cent................. i 17:7 17:7 16-9 
TOTAL NUMBER OF CONSUMERS... 9,234 : 8,742 8,008 
Total number of motors connected 1,157 1,024 870 
Total horse-power of motors con-| | 
pected MNA 4,304 3,785 | 3.254 
Total heating and cooking cond 
nected, in kw...............Leeeue. | 2.820 1.974 1,456 
25,5560 22,488 20,642 


TOTAL CONNECTIONS, IN KW...... 
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revenue derived from the sales section. This net cost is larger than 
it was last year, but this was to be expected owing to the policy of 
sub-letting a large proportion of the orders to electrical contracte rs. 
This alteration of policy, the report points out, while on the one hand 
restricting the turnover. at the same time necessarily reduces the gross 
profit and involves a heavier cost for supervision. 

We give below an analysis of the accounts of the Electric Supply 
Departinent for the year ended March 31, 1913. together with the 
amount per unit sold for each item, the latter figures being also given 
for the previous year. Pereanibsohl: 


Generating Expenses. 1912.13. 1911-12. 
£22,654. ... 036d. ... 0-28d, 


Igor Wr rcv ids insti eive 
Oil, waste, water, &c. ......LLueeeeeee erre 473 ... 0:01d. ... 0:01d. 
Salaries and wages at power station...... 5,329 ... 0-09d, ... (0-09d. 
Repairs and maintenance ....... E E E 3.783 ... 0-06d. ... 0-07d. 
Miscellaneous .......... EE Usque aum ees i 189... — .. — 
Total Generating Expenses ............ £32,427 0-52d. 0-45d. 
Distribution Bxpenses. 
Wages (er. repairs)......ceeeeseeeeee eee £1,387 ... 0:02d. ... 0-03d. 
Repairs to mains............eeeeeeee eene 2.038 ... 0-03d, ... 0-03d. 
Repairs to meters, &c...... un AR NUES 1.296 ... 0-02d. ... 0-02d. 
Repairs to sub-stations.............eeeseees. 1,268 ... 0-02d. ... 0-02d. 
0-03d. 


Salaries and establishment charges....... | 1.740 ... 0-03d. ... 
Total Distribution Expenses ............ £7.728 0- 12d. 0-13d. 


Management Expenses. 

SAISEIOS. (auci N P E E Ive do cV eae £5,039 ... 0-08d, ... 0-09d. 
Wages of meter readers ..........ccccceec cess 1.034 ... 0-02d. ... 0-02d. 
Stationery and printing..................... 642 ... 0-01d. ... 0-01d. 
Establishment charges ...................... 1,858 ... 0-03d. ... 0-03d. 

Total Management Expenses ............ £8,572 0-144. 0- 15d. 

Rents, rates and taxes................eeeeeeeees. £14,248 ... 0-23d. ... 0:25d. 

Law and Parliamentary expenses........,... 7... — 4. — 

Special EXPeNses .....scsccrsrecsecscscccoscsesvens 713 ... O-Old. ... 0-01d. 

Sales, publicity, &c...................Leseeseeses. 2,208 ... 0-04d. ... 0-024. 

TOTAL COSTS (ex. capital charges) ...... £66,104 ... 1-06d. ... 1-0ld. 

Capital Charges. 

" IB Te Pest oocetesas En LEVER REFER I C MINA 170,920. ... 117d. ... b: 
Repayment of loans .................... ese. 41,423 ... 0-64d. ... 0-71d. 
xiIPer A DRE a3... —  ... O-Old. 

Total Capital Charges.................... £114,350 ]: 81d. ?-04d. 
TOTAL COSTS (inc. capital charges)........ £181,099 2°88d. 35d. 
Revenue. 

Private consumers .......cccececeeececceosees £165,770 ; ; 

| Public lighting saseta, 9S2. f 793d. ... 306d. 
MCTET FGDt3 porsies oinar Aa 6.832 ... O-11d. ... 0-12d. 
Interateneo ecb ie A EP CRM DE V mes 303 .., — ... — 
MiscellatiGOUS. vos iusosetisexs Ha Ex SERVE RE cse xS ss 2,326 ... 0-037d.... 0:02d. 

TOTAL REVENUE.............. eee ere £185,113 308d. 320d. 

Balance PuNeERI m utei da eis £4,014 0-20d. ... 0-15d. 


To this sum must be added an amount of £2,822 for value of 
fittings, making a total of £6,836. Of this balance £4,8U0 is allotted 
to the cost of sundry improvements and special works, £174 for 
depreciation of fittings, £240 bonus to staff and £14 capital expen- 
diture written off for service lines destroyed. An amount of £2,822 
for value of fittings supplied to consumers on hire appears on the 


credit side of this account. 


n 
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THE MECHANICS OF ELECTRIC TRAIN MOVEMENT. 
(Concluded froin page 607.) 


We conclude our account of the discussion on Mr. F. W. 
Carter's Paper on the above subject, the first part of which 
appeared in our last issue. 


Mr. F. W. CARTER (in reply) in the first place wished to point out 
that the Paper had no direct connection with the controversy concern- 
ing the merits of different systems of electrification, The comparisons 
suggested in the Paper would be found in every case to be between trains 
operated on the same system, and the various arguments to have no 
reference to svstem at all. He had, in fact, both here and elsewhere. 
endeavoured particularaly to avoid raising the question of which was the 
most satisfactory system, realising that the elementary mechanics of 
train movement were but imperfectly apprehended, and that no dis- 
cussion comparing the various systems could be of any value unless 
grounded on sound mechanics. [t appeared necessary to mention this, 
as some contributors to the discussion had introduced extraneous matters, 
which in the interest of clearness he would feave without comment. 

He could quite endorse all Mr. O'Brien said concerning the ditticulty of 
getting reliable train-resistance results for electric trains. "The coasting 
method gave resulis which required correction for motor and gear friction 
as well as for rotational inertia, and this somewhat militated against 
its accuracy, as the correction was in some respects indeterminable. 
Another method, which was sometimes practicable and gave the train 
resistance directly, was to run the train with very few motors, and geared 
to that the motors operated at a fair load when the train was running 
at constant speed. There were two advantages in this: In the first 
place steady running was very quickly reached with well-loaded motors ; 
and, secondly, the tractive etfort exerted could be determined with con- 
siderable accuracy from the current taken under those conditions. Mr. 
O'Brien had explained the discrepancy that he pointed out in Mr. 
Aspinall's presidential address, by stating that the three-coach and six- 
coach trains ran to ditferent schedules. He had suspected this, and was 
glad to have it confirmed. 

Before dealing with Mr. Dalziel's remarks it might be advisable to 
discuss briefly the general etfect of change of gear. Both Mr. O'Brien 
and Mr. Motfet had mentioned that such change had in practice but little 
effect on energy consumption for a given schedule; and, in fact, Mr. 
Dalziel, in claimime an enormous saving. was going contrary to a well. 
established tradition, which happened also to be well founded on ex- 
perience. In. all systems of operation the period of initial acceleration 
was comparatively ineflicient. and a certain saving was to be expected 
from shortening this period by the use of lower-speed gears, On the 
other hand, with such gears power must usually be kept on for a longer 
time in order to run to the schedule; and in extreme cases Coasting 
would be so ent down that brakes would have to be applied at a higher 
speed than when the higher-speed gear was employed. Moreover, the 
rotational inertia of the armature being increased by the use of lower- 
speed gears, the kinetic energy of the train at a given speed would also 
be increased, and with it the input. The foregoing points were generally 
understood ; but there was a further cause which was not generally 
apprehended, tending to increase the input when the gear reduction was 
excessive, This arose from the fact that the high armature speeds 
incidental to the use of low-speed gears and wheels led to excessive 
friction losses and corresponding low efficiency. between terminals and 
driving wheels. Careful tests had shown that the gear, brush and bearing 
friction, and the windage and vibration losses, increase] rapidly at high 
speeds; and as high speed meant low power in these motors, the friction 
losses as a percentage of the input became very great. ‘There was no 
standard way of presenting the characteristic curves of railway motors, 
and the more usual practice was not to take the gear and friction Joss 
from actual test, but to assume it to be a constant percentage of the input. 
This convention had the very desirable guality of definiteness, whilst 
being sufficiently correct over the useful portion of the curve, and thus 
leading to no appreciable error in normal practice. It would now be seen, 
however, that in finding the most suitable gears the use of such a con- 
vention might. if high armature speeds were attained, lead on paper to a 
saving which had no counterpart in reality. There was usually no 
difficulty in determining whether the friction losses had been correctly 
included, for the rapid drop in efficiency at the high-speed end of the 
eficiency curve was a clear indication. Turning to Mr. Dalziels remarks, 
he would point out first that the issue between them was not as to the 
correetness of a particular figure, but as to whether cert iin two figures 
were comparable, for the absolute values of the figures obtained from any 
calculation depended on the assumptions made. He intended to adopt 
all Mr. Dalzicl’s assumptions; and though he did not happen to have 
checked his calculated result, if he had done so it would not have proved 
his case, unless the application of precisely the same calculation with the 
same assumptions to the run with high-speed gears had led to his test 
result, for only then could the assumptions be regarded as j ustified for the 
purpose of calculation. His sole contention was that the difference 
between the tigures given by Mr. Dalziel for energy consumption with 
the two gears was excessive, and not that a particular figure was incorrect. 
Mr. Dalziel's contention that their disagreement was due to an error in 
his assumed voltage would not bear investigation, since the voltage affected 
both runs alike. He might point out that there was never any mis- 
apprehension on his part as to the voltage used in Mr. Dalziel's tests, 
which was shown on a number of his own curves, and mentioned by him 
(Mr. Carter) in à? ootnote; and. furthermore, that his contention amounted 
t» a claim of consistency for the following table. 
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Dalziel 


Watt-hours per ton-mile Carter 


(L.T.) (at 340 volts). (at 320 volts). 
With 88 30 gear, 431 in. wheels...... 92-8 91-5 
With 3:7 gear, 40 in. wheels ..... e 71:0 | 88-8 
dure eie Med ces THAN : 
Differenee iiis coe so sea ten abuelo lot | 2-7 


He was not acquainted with any reliable method for deducing one train 
characteristic from another. It was true that if the train resistance were 
zero, or would conveniently varv in a way that it certainly did not, it 
would be easy to deduce a train characteristic for a different gear by 
reducing the speed in the ratio of gear reduction (1-37 to 1 in the present 
instance), and reducing the time in the square of this ratio, suitably 
corrected for change in effective weight (1-85 to l in present instance) ; 
but he did not think this method would assist them here, and it anvhow 
could not have led to Mr. Dalziel’s result. as it would have given instead 
too high a figure for energy consumption. The information, however, 
that Mr. Dalziel had kindly furnished. and particularly that given in his 
diagrams, provided all the material necessary to explain their difference. 
He (Mr. Dalziel) had given a table showing how his computed curve was 
arrived at. He had nothing whatever to say against this calculation, 
which he should adopt in its entirety as the basis of his own. There 
was, however, one particular in which the information supplied by Mr. 
Dalziel was deficient. He gave everything required to determine the 
out put of his motor, but no proper connection between out put and input, 
for he gave no efficieney curve corresponding to running conditions. 
However, since the motor losses were not sensibly affected by changes 
in auxiliary apparatus, it was possible to determine an inferior limit of 
input. Phe characteristic curves of the motor showed a maximum efti- 
ciency at 285 volts of 813 per cent., and at 320 volts of 824 per cent. 1f. 
therefore, he assumed a maximum etliciency of 84 per cent. under con- 
ditions of actual running, he might justly claim to have adopted a higher 
ligure than was likely to be realised in service. If, further, he assumed 
the same efficiency of 84 per cent., not only as a maximum, but through- 
out the whole range of specd-curve running, he might claim to have 
favoured the calculation very considerably in the matter of input, par- 
ticularly as the armature speed reached 1,280 revs. per min. with the low- 
speed gear: and, as he would show, he would be quite justitied in drop- 
ping the efficiency to the neighbourhood of 75 per cent. at this speed 
Concerning the input during acceleration, he found the mean power to 
be 130 kw.. and he was willing to adopt this tigure from Mr. Dalziel in 
order to reduce the points at issue. He should, of course. adopt the 
same rates of coasting aud braking retardation as shown in Mr. Dalziel’s 
curves. It would be seen that whilst his speed curve agreed with the 
corresponding curve of Mr. Dalzicl’s, his power curve, although pur- 
peosely calculated too low, was generally higher than Mr. Dalziel’s. The 
energy input for the run was certainly greater than 2:12 kw.-hours, or 
82-5 watt-hours per ton-mile (L.T.), although the corresponding figure 
given by Mr. Dalziel was only 77-5 watt-hours per ton-mile Since Mr. 
Dalziel and he were quite agreed as to the speed-time curve, it should not 
be difficult to discover the source of their ditferenee in energy con. 
sumption, Part at least was due to Mr. Dalziel not having allowed 
enough energy for the work that had to be done, and. in faet, that his 
motor efficiency actually rose greatly at the high-speed end of the curve. 
The efficiency figures he would be disposed to adopt for this motor on 
the evidence were obtained in the following manner: Starting with the 
efficieney curves of Mr. Dalziel’s, which were doubtless derived from tests 
by Messrs. Siemens, and were quite as high as they would be prepared 
to endorse assuming the motors hot, he had taken the slightly higher 
figure of 83 per cent. (to make some allowance for the higher voltage) 
óver the portion of the curve that came into normal use, and he bad 
lowered the high-speed end which Mr. Dalziel proposed to use. This 
did not mean that the same allowance was made for gear and friction loss 
as was shown on that figure, for the variation of power was much smaller 
in the single-phase than in the continuous-current motor. Consider, for 
instance, the highest speed : the GE 69 motor had about 18 per cent. loss, 
and the GE 76 motor about 24 per cent. He had chosen the higher 
figure, since the motor to which their calculation was applied had greater 
commutator and armature diameters, and much greater brush service, 
than either of those motors: moreover, the figure of 24 per cent. was 
taken from à somewhat optimistically drawn curve, and his intention 
was here to obtain a representative figure to correspond with service 
conditions. Now, of the 24 per cent., something like 6 per cent. was gear 
loss at this speed. and this remained 6 per cent. if more power was trans- 
mitted through the gear. As, however, the single-phase motor had 
nearly three times the output of the others at this speed, the remaining 
18 per cent. had been divided by three, giving a total gear and friction 
loss of about [2 per cent. at this speed, and similarly with other speeds. 
Using this efficiency curve, instead of a uniform 84 per cent. 
the energy consumption became 2-23 kw.-hours, or 86-6 watt-hours 
per ton-mile (L.T.). They had, however, still to determine the figure 
with which it was appropriate to compare the result of their calculations. 
In order to do so they should compnte the test run, using exactly the 
same assum ptions as were adopted in theircalculated run, except in $0 far 
as change of gear affected them. The energy consumption per motor was 
now 2-260 kw.-hours, or 88 watt.hours per ton-mile (L.T.). Assuming, 
therefore, that it were practicable to give energy to the train at 84 per 
cent. efficiency between the motor terminals, and the driving wheels at 
all speeds and loads, the comparable figures for the high and low-speed 
gears would be 88 and 82-5 watt-hours per ton-mile (L.T.) respectively, 
a difference of 5-5 watt.liours per ton-mi'e instead of 15:3. If mor 
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The chairman had raised several matters of considerable interest and 

| importance. By the statement, to which he drew attention, was implied 
that in general for most of the time that power was on the accelerating 
force was considerably greater than. that. required. to overcome train 
resistance; so much so that the uncertainty in the latter was almost 
negligible. This was sufficiently true for suburban service, but became 
less and Jess true as the distance between stops became greater. The 
passenger load of 8:5 tons was an average load ; the full-seated load 
would be about 12 tons. The coaches in this case were somewhat 
unnecessarily heavy, for after the needs of strength and stiffness had been 


representative efficiencies were assumed, the com parable figures became 89 
and 86-6 watt-hours per ton-mile (L.T.) respectively, a difference of 
only 2-4 watt-hours per ton-mile instead of 15-3. But even this figure ! 
was excessive, for the following reasons: The relation between current 
and speed was the result of direct test, and could be relied upon. The 
tractive-cffort curve was derived in accordance with the efficiency. Tf, 
in order to take account of new factors, it became necessary to lower 
the efficiency curve, the tractive-effort curve must be lowered in the 
game proportion, the speed being unaffected. The tractive efforts given 
towards the end by Mr. Dalziel and his (Mr. Carter's) Table were too 


large, so that the increments of time there given were too small. The | met the most desirable quality in coaches for suburban service was 
2, and ! lightness. 


correct speed-time curve would drop below that shown in Fig. 12, 
at would be necessary to keep power on for a longer time in order to run 
to the schedule. This would materially increase the energy consum piion 
with low-speed gears. Moreover, since the rotational inertia of the 
armature was increased by 88 per cent. by the change of gear, he would 
estimate the increase to be nearer 3 per cent. of the train weight than 
the 1:9 per cent. allowed by Mr. Dalziel, which would still further 
increase the computed energy consumption. Altogether this closer 
analysis indicated that his original estimate of 2:7 watt-hours per 
ton-mile as the saving resulting from the change of gear was excessive. 
If they were possessed of full information as to the service charac- 
teristics of the motor, he thought they should find no appreciable saving 
in energy consumption resulting from the change of gear. He was, in 
fact. disposed to think that the low-speed gears would be found, if anv- 
thing, a little less efficient, as they would certainly be the less desirable 
from the point of view of upkeepof motors, He had gone into the matter 
at some length in order to place it entirely bevond dispute, and he hoped 
it was now clear to Mr. Dalziel that he had said nothing in this con- 
nection that was not fully justified. 

Mr. Moffet had pointed out one or two things in the Paper which 
be was bound to admit were not as clearly put as they might have been. 
With regard to the question of the effect of grades, he might mention 
that only 21 miles out of 9 miles in the example dealt with was on a 
continuous gradient, whilst the figure of 6 per cent. applied to the whole 
9 miles. He had considered the whole distance involved, because all 
trains were scheduled to run the whole distance; but, of course, a 
service involving the first 24 miles of the line only was quite conceivable, 
and in this case the effect of the gradient would doubtless be to increase 
the energy consumption by 15 or 20 per cent. over that corresponding 
to level track. His statement that the average effect of gradients was 
generally small should therefore be taken as applving to normal lines, 
but not necessarily to abnormal lines. The scheduled speed on the 
down gradient would be greater than that on the level, which would 
again be greater than on the up gradient. Such differences due to 
gradients would be revealed bv a study of most suburban time-tables. 
It was, however, a matter of judgement how much these speeds should be 
allowed to differ, and to this extent the effect of gradients was indefinite. 
With regard to his statement, to which Mr. Motfet was inclined to take 
exception, he was doubtful whether he quite grasped all the cireum- 
stances of the problem. [t was quite true that if they considered a certain 
train running a certain distance thev did introduce more coasting and 
reduce the energy consumption by cutting off power earlier. but thev also 
took longer time for the viven distance, and therefore ran at lower speed, 
This, he believed, was all that was to be understood from the statement 
that introducing more coasting reduced the energy consumption, lf, 
however, the time of the rua was specified, and they changed the gear 
so as to introduce more coasting without change of average speed, it 
was not at all necessary that the energy consumption should be reduced, 
for in most cases it would be slightly increased. In the particular case 
of curve €, Fig. 8, there was no coasting whatever, and the time was 
already in excess of the allowable time. Until they came down to the 
proper time, therefore, thev did not begin to introduce coasting, and the 
higher speed gear in this case certainly implied greater energy consump- 
ton. He could not give any rule of universal application for finding 
the most economical year, — In general. it was the lowest speed gear capable 
of performing the service with sufficient margin; but if Mr. Moffet 
would refer to the general remarks on the effect of change of gear in his 
reply to Mr. Dalziel he would see that any rule must be applied with 
caution, and he would generally recommend keeping a little on the high- 
speed side of what seemed to be the most economical gear. However, 
it was perfectly true that within appropriate and fairly wide limits the 
gear ratio made little difference to the energy consumption, and other 
considerations, particularly those of mechanical suitability, came into 
the determination of the most satisfactory gear. 

Mr. Lydall appeared to have misapprehended the object of the Paper ; 
he had, however, indicated the proper method for a railway company 
to pursue in order to arrive at a satisfactory comparison between the 
systems—ve., to obtain from firms of repute tenders and guarantees of 
running costs for a definite service of considerable magnitude for elec- 
trification on the various systems, This had recently been done by the 
‘Commissioners of the Vietorian Railways, who had in contemplation 
a very large electrification scheme in the neighbourhood of Melbourne. 
In this case there was no existing electrification or other circumstance 
to give initial advantage to either system; and as full tenders and guaran- 
tees had been invited from all the chief manufacturers of the world, the 
conclusions arrived at could not fail to carry weight with other railway 
authorities. Mention might also be made of the Pennsylvania Railroad, 
the management of which undertook an elaborate and expensive series 
of comparative tests of the two systems before deciding which to adopt 
for their New York terminal service. As far as ho was aware, these were 
the only two cases of railway electrification in which a proper com- 
parison between the two systems had been undertaken. 


| 

He quite agreed with what Mr. Savers said; there had been far too 
many comparisons made between things that were in no way com- 
parable. | Probably the reason that so few realised the enormous impor- 
tance of the telegraph and telephone interference question was that given 
by Mr. Savers—that few had had practical experience with single-phase 
railways. 

Mr. Livingstone's contribution dealt from a slishilv different point 
of view with a matter touched upon by Mr. Cramp, and called attention 
to a limitation in the way of accurate calculation. He remarked, very 
truly, that it was in the case of the comparatively short runs of suburban 
service that the calculated results were reliable ; but in the case of long 
runs the inherent uncertainty of train. resistance introduced. a corre- 
sponding uncertainty in the caleulated result. In. this connection it 
might be of interest to point out a difference between calculations for 
the continuous-current and single-phase systems of operation, due to 
difference in the characteristics of the motors, The single-phase motor 
had a smaller practicable range of power on the speed curve than the 
continuous-current motor, as could be seen from a casual inspection of 
train characteristics. If there was uncertainty in train. resistance, 
the calculation would be affected by uncertainty in speed and power. If 
they were considering a constant-speed motor, like the induction motor, 
the whele uncertainty would be in the power. In considering the 

continuous-current and single-phase systems, however, the latter was 
affected more in speed and less in power than the former, due to this 
difference in motor characieristics, For instance, if the assumed train re- 
sistance were 10 per cent. out, theeffect might be to throw the free-running 
speed out by 4 per cent., and the corresponding power out by 6 per cent. 
in the continuous-current system, whilst in the single-phase system the 
speed might be thrown out by 6 per cent. and the power by 4 per cent. 
These figures were chosen merely to illustrate a tendency, and there was 
no suggestion that they corresponded with the facts of anv particular case. 

Mr. Dawson in the first paragraph of his communication confused two 
uses of the word “ efficiency.” Mr. Dawson found the energy output in 
Table [. to be 77 per cent. of the input. This was the true efficiency of 
the equipment. and there was nothing abnormal about it. Approxi- 
mately one-third of the energy was supplied during the acceleration 
period, at an average efficiency of about 57 per cent., and two-thirds 
during speed-curve running at an average efficiency of about 88 per cent. 
If it were practicable to measure the output of the equipments in the 
instances given by Mr. Dawson, efficiencies between 75 and 80 per cent. 
would be found in every case, But it was nof practicable. and it was 
therefore impracticable to deiermine the efficiercy in actual service. 
The so-called. efficiencies cited by Mr. Dawsen were merely ratios of 
computed outputs to observed inputs. The output was usually com- 
puted by the method mentioned in the Paper. Tke input was usually 
obtained from readings of sub-station instruments on the outgoing 
lines, divided by the ton-mileage scheduled—the tonnage being that of 
empty trains, as it was impracticable to determine the load. The result 
was a false efficiency, having no particular relation to the figure with 
which Mr. Dawson had identified it, though from some points of view of 
more value than the true efficiency, — In his case, for instance, the output 
was 45:5 watt-hours per ton-mile. and, the input being 59-4 watt-hours 
per ton-mile, the efficiency was 76:7 per cent. If. however, he had 
reckoned the input on the tonnage of empty trains, it would have ap- 
peared as 64 watt-hours per ton-mile, and the efhcieney would have 
seemed 7l per cent. ; whilst if allowance were made for grades, curves, 
adventitious stoppages. unscheduled operation. and other cireumstances 
of actual service, the efficiency would have appeared vet lower, though 
still of the order of 77 per cent. in reality. Mr. Dawson's difficulty was 
therefore easily explained, and the deductions he had drawn from his 
supposed discovery were clearly based on a fallacy. 

Dealing with the extract from Mr. Dawsen’s recent. Paper, he saw 
nothing in his comment to alier his view that this was a particularly 
good example of unsound mechanics. He remarked casually that it 
was not dvnamically impossible to run the jourrey in the time stated. 
On this point he would sav that the treatment viven in the Paper. rough 
as it was, amounted to a proof of the dynamical impossibility alleged, 
based entirely on Mr. Dawson's record of the performance of his trains, 
a record, too, which was consistent with every other record that he had 
presented, He could, therefore, hardly maintain his present contention 
without destroying the credit of the whole of his data. Mr. Dawson 
now admitted errors in his curves and caleulations, and as the result 
of his reconsideration of the matter stated that the ticure to be com- 
pared with Mr. Aspinall’s 96 watt-hours per ton-mile—the very fiyure, 
that was to say, that they were discussing—should have been 100 watt- : 
hours per ton-mile, an advance of 40 per cent. on his original estimate 
of 71 watt-hours per ton-mile. The error that Mr. Dawson alleged in 
the caleulations was no error, but an intentional omission of a complica- 
tion whose effect was inconsiderable compared with the unavoidable 
uncertainties of the method employed. 

With regard to the non-stop run, betu een! Victotia and London Bridge 
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stations, Mr. Dawson’s explanations and amendments did not even 
render his test result physically possible, as he should show after dealing 
briefiv with some of the arguments bv which he sought to justify it. 
The quotation he gave from Mr. Hobart’s ‘ Electric Trains " indicated 
that he agreed with Mr. Hobart and himself that the mean train resis- 
tance was greater than the train resistance at mean speed. As this 
was capable of verv simple but rigid mathematical proof, however, 
it was hardly a matter of opinion. In the present Instance the mean 
speed was 37 miles per hour, whilst the variation was between 0 and 50 
miles per hour, Accordingly the mean train resistance was demon- 
strablv greater than that at 37 miles per hour. But Aspinall's and 
Hobart’s, as well as his own, train resistance results were for straight and 
level track, whilst he particularly insisted upon the exceptional difti- 
culties of his route, due to curves and gradients, which, as was pointed 
out, imposed speed restrictions, Diflicultv was represented by energy con- 
sumption ; if he reduced speed once only in the course of the run from 
40 miles per hour to 30 miles per hour he threw away energy representing 
more than 2 wu ati-hours per ton-mile, or added effectively more than 1 Ib. 
per ton to the train resistance, besides necessitating inerease of speed, and 
therefore increase of train. resistance elsewhere. Curves. also added to 
the train resistance even when they imposed no speed restriction, Mr. 
Dawson, therefore. implicitly bade him reject the repeated asservations 
concerning the excep dcaalditicnh v of ihe route, and to treat it as straight 
and level track. He did not consider 161b. per ton too high for the 
&verage effective train resistance in this run. 

With regard to the energy dissipated in braking. if Mr. Dawson 
would think this matter over he would see that it had but small etfect 
on such an estimate of energy consumpilon as he had made. It was true 
that if he applied brakes at 40 miles per hour he dissipated 6 watt-hours 
per ton-mile in them, whilst if he coasted to 20 miles per hour before 
applying brakes he dissipated only 15 watt-hours per ton-mile ; but 
in the latter case he was introducing 2 or 3 miles of running at an average 
speed of about 30 miles per hour, necessitating greater speed elsewhere, 
and the increase in effective train resistance due to this variation prac- 
tically compensate for the saving in braking energy. Any ditference 
between them en this point vas allowed forin his assumed train resis- 
tance. li would be noted that ihe prevailing gradient on which coasting 
took place was downward, so that Mr. Dawson could not have kept 
power on much bevond Peckham Rye if he braked from 20 miles per 
hour. Jt was true that Mr. Dawson claimed that his speed was fairly 
uniform from the end of the period of acceleration to the commencement 
of the period of braking : but as the average speed between these periods 
exceeded 37 miles per hour, and. according to Mr. Dawson, reached a 
maximum of 50 miles per hour, whilst the speed at the commencement 
of braking was alleged to have been 20 miles per hour. it was difficult 
to see how he managed to effect tt. He was afraid Mr. Dawson wanted 
the advantage of uiform speed in estimating the mean train resistance 
and of low braking speed in esumating the energy dissipated in braking. 
He considered all these matters fully. before raising the issue, and was 
satisfied that the esiimaie of energy output given in the Paper was as 
near correct as the occasion required ; for it would net atfect his argu- 
ment if his estimate were i6 per ceri. erso dbi error, He then purposed 
examining the result of admiuing all Mr. Dawson's amendments to his 
figures, and to show that his alleged performance was still impossible. 
Mr. Dawson wished the mean etlective train resistance for his run on this 
particularly difficult route to be taken at 1215. per ton, and brakes to be 
applied ai 20 miles per hour, This gave hira an ouipui of 25:45 watt- 
hours per ton-mile, and (ihe corresponding input being 32 watt-hours 
per ton-mile) an average efficiency beiween distributing cabin and driving 
wheel of 79:5 per cent. The efficiency in question. was a combination 
of trollev line, transformer and motor efficiency, 

The following table gave a few efficiencies, and. the times for which 
thev were effective, taken entirely from Mr. Dawson s records :— 


Say 5 min. Sav 35-50 m.p.h. 73 to 65 Motors only. 


Time. Speed, Efficiency 9,. Remarks, 
20 seconds | 0-2] m.p.h. | GS | Acceleration period 
10 seconds | 21-29% m. p.h. 82 to 78 Motors only. 
30 seconds | 78 to 6S Motors only. 


| 
22 40 mph. | 
| 


The main transformers were said to have an efficiency of 97 per cent. 
at full load. ]t was not necessary to suggest a figure for the mean 
efticiency between distributing cabin and driving wheel, but seeing that 
the efficiency of the motor alone did not exceed 79:5 per cent. for more 
than 10 seconds eut of the whole Sor 10 minutes that power was on. and 
that the combined efficienev of motor and main transformer hardly 
reached the figure of 7975 per cent. at any time. whilst for the remainder 
of the time that power was on the motor efhciency alone was of the 
order shown in the above table, he could say definitely that the average 
combined efficiency of motor. transformer and trolley line was very far 
below 79:0 per cent Mr Dawson would. have to modify bis estimate 
of output a great deal before he could claim that his result was other 
than a violation of the principle of conservation of energy. 
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Paris Metropolitan Railway.—* Engineering ". states that 
.the number of passengers carried by this undertaking has 
increased from 100,000,000 during 1903 to nearly 311,000,000 
during 1912. This s partly due to the new sections which have 
been constructed, bringing the total length of the line up to 46 
miles. The ratto of working expenses to receipts for last year was 
42-52 per cent. 


THE INFLUENCE OF CABLE INDUCTANCE UPON 
DUPLEX BALANCES. 


BY GEO. WALD. 


Summary.—The present high speeds employed. in submarine cable 
working and the use of more sensitive Instruments to cope with them have 
made the disturbances which artse from the inductance of the cable and 
the absence of the inductances in the artificial line of great importance, 
especially in view of the attempts to produce an artificial line possessing 
distributed induetanee. The author therefore discusses the influence of 
cable inductance from a mathematical point of view, and shows the effect 
of the various factors on the working of the line. 


The tendency towards higher speeds in submarine cable 
working has necessitated instrumenis whose moving coils have 
smaller periods than formerly. Especially is this so in the case 
of " magnitiers.” such as Heurtlev’s, where the electromagnetic 
damping of the receiving coil is reduced by tightening its 
suspension and thus reducing its movement in the receiving 
magnetic field. Instrumental distortion of the received signal 
ix thus minimised, and greatly Increased speed results. the 
signals being magnified bv local means and registered by a 
local instrument. Unfortunately, the coil period being small, 
the instrument becomes enormously sensitive to rapid dis- 
turbances, such as occur during the first few thousandths of a 
second, when a signal is sent into a duplexed cable. A great 
deal of this disturbance may be traced to the inductance of the 
‘able and the absence of, or really comparatively negligible 
"ue of, the inductance of the artificial line, owing to its 
"zigzeg " construction. It is of importance to telegraph 
engineers to know the nature and magnitude of these effects, 
especially in view of the attempts that are being made 
to produce a form of artificial Ime possessing distributed 
Inductance, 

If the cable return current be considered as returning by the 
inside of the sheathing, the inductance L 1s a minimum, and 
has the value 


€ 


L- 0-85 logo, 0188 millihenry per naut. 
D is the diameter of the gutta-percha, d that of the copper. 
Bv this formula. the indnetance of 500/290 core (500 Ib. of 
copper and 290 Ib. of gutta-percha per naut) cannot be less 
than 0-522 millihenry per naut. The presence of the iron 
sheathing wire and the distribution of the return. current 
would both tend to greatly increase this figure. 

The greatest possible value of the inductance would occur 
were the return current at an infinite distance. 


] l 644.000 TET 
Then. L 50-322 (2-3 logy, - p -———015) millihenry per naut, 
6 


where d is the conductor thickness in centimetres. For 500 lb. 
copper conductor this works out to about 4:5 millihenrys per 
naut. 

In the following examples in this Paper the inductances chosen 
are somewhat high owing to the limitations of available 
tables, but the curves give a good idea of the nature of the 
effects and their possible magnitude. Let R and N be the 
resistance and capacity per naut, and let the leakance ( reciprocal 
of insulation) be zero. The cables dealt with have been taken 
as infinitely long to avoid considering reflected waves, though. 
Dr. Malcolm has recently shown that the influence of the 
distant end is negligible for a longer period than that dealt with 
in the attached curves providing the line is a fairly long 
submarine cable. The current entering a cable of negligible 
inductance, as, for example, the usual form of artificial line. is 
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That entering a cable with inductance L is* 
e 9 
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* Scc" Electromagnetic Theory," Vol. LL, p. 292. 
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I, (ot) is the zeroth Bessel function of ot and represents the 


series 
e ET’ ' 1? 1°: 2 
lolt) — (2ctot)!| s Rc ^ agir: T S6 
: at) n1 ot)? 
or equivalently 1+ | ae E jpg Ke. 


These equivalent expressions are solutions of an equation of 


the form 
CR 14R 
da? xn dr ien 


[, functions have been tabulated by the British Associa- 


tion. When ¢ is large 
ea 
(2201) 


I(t) — 


and equations (1) and (2) are equal. 


From (1) it is seen that the current entering an artificial 
line on the direct application of a battery of negligible resistance 
is infinitely great at the first instant, and then falls in value 


16 


res per voll. 


*, 
t 


Milliam 


R-==2°'2w per km. 2:2 X101 C.G.S. per cm. 
S—04144 per km. 41410 2! C.G.S. cer cm. 
1. CaL —0. 3. Cyl —0 0093 h. per naut. 
2. CIL — 07004 h. per naut. 50 C.G..S. per cm 
22 C.G.S. perc Diff. 1 and 2. 


m. 4. 
5. Diff. 1 and 3. 
Fic. 1. 


inversely as the square root of the time. In the case of the 
cable the commencing current is limited to e/(Lr), the cable 
behaving as though it had a commencing resistance Lv olims. 
If it were possible to have a differential duplex system with 
the limitations of no sending resistance or capacity, there would 
be an infinite disturbance at the first instant, though only of 
appreciable magnitude for the first few thousandths of a second. 
Tlus is obvious, as the difference of the two currents is the 
disturbance in differential duplex. Later the disturbance 
reverses and gradually becomes zero. Fig. 1 shows this effect 
clearly. Curve 1 represents the current entering a cable 
of resistance 2-2«) per km. or 2:2 x 10* c.g.s. per cm. Capacity 
0-414o per km. or £14 x 10-2! c.g.s. per cm. The ordinates 
represent milliamperes per volt. The abscisse represent 
thousandths of a second. Curve 2is the entering current when 
L is 0-004 henry per naut or 22 c.g.s. per cm. The commenc- 
Ing current is 13-71 milliamperes per sending volt. Curve 3 is 
the current when L is increased to 0-0093 henry per naut. or 
60 c.g.s. per cm. It starts at 9-09 milliamperes per volt. 


impressed potential is steadily e that of the battery. 


Vos 


"p 


as follows :— 
Let R/2L=c0 and v-l/A/Ls5, 
then (3) becomes 


E n=, š 
r+ Lr Lr--r 


By long division of (1 —214—n47?) into (1—a?) an expression 
Is obtained involving rising powers of a, and on substituting 
I,(ct) for a" the expansion of (6) is obtained in terms of an 
ascending series of T, functions. : 

L,(ot) is the generalised Bessel function of ef. and it mav bo 
explained thus (see Gray and Mathews, * Treatise on Bessel 
Functions,” p. 66) :— 


£s Le 
dr?! x dr ` 


In Co l do (1 n*y 


put z=øti, then 


Po l 1 2 
Co ,l do (1 joe. 
(t)* 


d(at)? ‘ot dot) — t) 
The solution is (see Gray and Mathews, p. 68) 
] (, 4n?—1  (4n?—1)(4n?—9) ) 
I. t = ~ cat 1— EIU ae gk UR QUUM DUET —axXC.,. l 
di Varat . Sat [2 (Bot)? ui | (5) 


This is of use when ot is large. 
Mr. Heaviside gives an alternative solution when ot 1s small 
(see ** Electromagnetic Theory,” Vol. II., p. 244) 


— (dot)" (lat)n*? (lot) 3 
— 0 e ‘Lin+l (2,042 + &c. . ° (9) 
"og "a U= - — 


I, (ct) 


These functions also have been tabulated by the Brutish 
Association, whose tables have been used in the ensuing 
examples. By putting n —0 in (8) and (9) the divergent and 
convergent expressions for the zeroth Bessel series given 
previously are obtained. The expansion of (6) by long 
division gives 


Co 


CETT 


t 
pot -Fam 4- a*(ui? 4- n — 1) +m 4- 2mm — m) 
-Fa*(m*4-3»?n- n? —m? —n) 4-...) (10) 


(see Mr. Heaviside, THE ELECTRICIAN, December 23, 1904) 
and I, (ct) has to be substituted for a". In a similar way the 
impressed potential is 


Vere. tye MEL tale +m) +0%(m?+2m + n?-+1) 
- a3(m3 + 2m? + 2mn+m+2n) 
Hatmi +m tne -E3m?n 4- 4mm 4- n 4- n?) 
-Fafüigitized by RAAY AIKIN. (Lly 


Curves 4 and 5 are respectively the differences between I and 2 
and between 1 and 3, and clearly show the form of the dis- 
turbance. Since the battery resistance is neglected, the 


In practice, resistance is alwavs, and capacity nearlv always, 
present before the cable and A.L., as, for example, in the almost 
universal double block system. The general expression for the 
current entering a cable, through resistance r and capacity s, 18 


Y € 
gcc 9) 
Ww 
sp "p 
The impressed potential is 
R+Lp 
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(3) has been expanded by Mr. Heaviside (« Electromagnetic 
Theory.” Vol. IL, p. 348, and THE ELECTRICIAN, Dec. 23, 1904). 
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By a series of operations (5) becomes 
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The particular case where there are no bridge condensers | (see “ Electromagnetic Theory," Vol. IL, p. 39). Mr. Gave 

may be obtained by putting s= œ in m (see equations 7),then | has given tables (THE ELECTRICIAN, September 23, 1904) 

ly enabling V, to be readily plotted. Curve2: V, when the cable 

Tub hos 5 « (12) | has inductance 0-004 henry per naut or 22 c.g.s. per em. It 
| T t a value e . Lr Lv), 1 to 48-11 ent, 

The curves in Fig. 2 show the impressed potential with no cde delicia Qu eee pe DE ore and 


l l crosses curve 1, which may be taken as representing V, on an 
sending capacity on a cable of 500 lb. of copper and 290 lb. | Artificial line at about t—0-0015 second, afterwards gradually 


converging upon it again. Curve 3 is a similar curve for 
L=0-0093 henry per naut. It starts at 59-85 per cent. of e 
and crosses curve 1 at ( —0-0033 second. Curves 4 and 5 are 
the differences between 1 and 2 and between 1 and 3 respectively, 
and show the potential differences which may exist across the | 
receiving circuit of a resistance bridge duplex system. It is 
customary to attempt balancing L by inserting a resistance, 


m= 


commonly called R,, before the artificial line. Then 
R r e 
Vo= c: EA E ae E EEE 
r—-R ; Soni ¥ 
D Geo 


From this curve 6 has been calculated, r being 100 ohms and 
R, 10 ohms. 


36 


Per:entage of Battery E. M.F. 


32 


28 


0.417 Ø 
i 0.51994. | 4. Diff. 1 and 2. 
2. L- 0004 h, r~ 10w. | 5. Diff. 1 and 3. 24 R 
3. L=0:0093 h, r =: 100w. | 6, L=0, r—100, Ry =10w = 
7. Diff, 2 and 6. E " 
Fig. 2. a c 
S : 

* * 20 

of gutta-percha per naut. R=2-42 ohms, 8-017 mfd. 2 : 
Ordinates are 1n percentages of the battery E.M.F. and $ Č 
LI . A " . m N : 
abseissie in thousandths of a second. r in all cases is - à 
10°0 S S 
= N 
12 à 


P 


Mitttamreres per Vat, 


Secands/1000. 


Construction of Va and C, curves with r and s. 


500/299 Catle: R= 2°42. per naut; S=0°417 $ per raut. 


e= 1:794 volt, r «51-4, 4. Cue «1794 volt, r—1827o. 

e 17794 velt, r= 189 7o. 5. Coe 1:000 volt, r=40w, 5-400. 

3. Coe — 1:794 volt, 7—5l'4w. 6. Vue 1:000 volt, r= 40v. 5:409. 
aq t 

(6- (5) « (R/Sp.M. 


Fico. 4. 


It starts at 9-1 per cent. of the battery E.M.F. and has the 
form shown. Curve 7 is the difference between (2) and (6) and 
shows the modification of the disturbance by R, It also 


500/290 Cable: R- 242v per naut; S=0.417 @ per naut. shows that, owing to the inherent dissimilarity of the curves, 

| ! | En ; eee e 3. gno. A per naut. R, can never satisfactorily balance the effect of L. The British 
7. 1022, ME E Dist 1 and 2. Association tables have been used for the inductance curves. 

"e: The reversal of the potential across the receiving apparatus 


during the first few thousandths of a second causes a jar, which 
100 ohms. Curve 1: No line inductance. V, commences | tends to upset an instrument of small natural period, especially 


at zero and has the form shown. It is calculated from the | 1f superimposed upon some discrepancy in the form of the 


expansion of è local correction current, such as could occur with a relay. 
Vo= oa 008 c ss (3) Modern adjustments involve curbing devices in the bridge 
] e j circuit, which differentiate the curves of differences in sheet 2, 


so that the “ jar ” is accentuated. 
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C, curves may be obtained from equation (10) by putting 
s=% in m as before, or from the curves in sheet 2 by 
e— V, 
C= xs 
Fig. 3 shows a parallel set of curves to those representing 
potential in (2). Curve 1: An artificial line with R 2-42% per 
naut or 1:30 x 10! c.g.s. per cm. S is 0-dl7o per naut or 
2-25 x 10-?! c.g.s. per em ; ris 100 ohms; L is negligible. C, 
commences at e/r or with 1 volt ; €, is 10 milliamperes. Curve 2 
is the current entering a cable of similar R and S through r, 
but with distributed inductance L=0-004 henry per naut. 


e oes 
The commencing current is ps or 5:19 milliamperes per 
r4-Lv 


volt. It crosses curve 1 at about 0:0016 second and ultimately 
coincides with it, though not shown doing so in the figure. 
Curve 3 is the current when L is 0-0093 henry per naut. - It 
commences at 4:12 milliamperes per volt and crosses 1 at 
about 0-0035 second. Curves 4 and 5 are differences as before, 
and from them it may be seen how the current difference changes 
sign and eventually will become zero. When, as in double 


E ercextages cf. Ec tte ry E.MM.F. 


S=0.417 $ per naut. ; 7=40w; s=40 ¢. 
5. Diff. I and 3. 

6. L=0°'00093 A per naut. 

7. Diff. 1 and 6. 


UE ped R=2.42w per naut. ; 


2. L=0-004 4 per naut. 
3. L=0°0093 4 per naut. 
4. Diff. 1 and 2. 


Fic. 5. 


block duplex, both resistance and capacity exist before the 
cable and artificial line, the current entering the latter is 


e 
—— EA or nr n n n (0) 
us is 


and V C(R/8p)i = om, . . . (18) 
C (x) 


C= 


] +. 


These expressions have been expanded by Mr. Gaye (THE 
ELECTRICIAN, September 23, 1904), but the expansions are 
somewhat lengthy. Mr. Heaviside has shown how calculation 
may be simplified. If the ratio R/S be more than four times 
the ratio r/s, C, is the difference of the currents in two cases of 
terminal resistance r, and z, only. If, for example, C, and C, 
be the currents flowing into a cable of ratio R/S with resistances 
T, and x, respectively, in circuit, and with a battery of E.M.F. 
equal to f, 


Cy=C,—-C, 
if S ae, ae E B z 
e Rus r R and $= p(t) +22). . (16) 


_ This case of the cable ratio being more than four times the 
Instrument ratio r/s is fortunately that occurring most frequently 
Mm practice. 

Fig. 4 shows the application of this simplification for obtain- 
ng V, and C, curves with resistance and capacity both present. 


* See THe ELECTRICIAN, December 23, 1904. 


Curve 1: V, with 1-794 volts and 51-4 ohms in series. Curve 
2: V, with 1-794 volts and 180-7 ohms in series. Curve 3: 
C, current corresponding to curve l. Curve 4: Current 
corresponding to curve 2. Curve 5: The difference of 3 and 4, 
representing the current entering the cable through 40 ohms 
and 40 mfd., with 1 volt E.M.F. Curve 6-: The impressed 
potential corresponding to 5 obtained by V,-—(R/Sp)!C,. 
Curves 1, 2 and 6 are in terms of percentages of 1 volt, the 
abscisse being thousandtlis of a second. Curves 2 and 3 are in 
milliamperes. Curve 5, the ordinates are milliamperes per 
volt. 1 and 2 are easily obtained by means of Mr. Gaye's 
tables. Curve 6 enables à comparison to be made between 
the artificial line V, and the cable V,. The latter is obtained 
from equation (11), giving r and s their correct values in 
m and n. In Rig. 5, curve 1 is the V, with the artificial 
line, obtained as shown in sheet 4. Curve 2 represents V, with 
an inductance per naut of 0-004 henry. The commencing 
value is e. Le/(r4- Le) or 69-9 per cent. of the battery E.M.F. 
It crosses 1 and eventually coincides with it. Curve 3 is Vy 
with L equal to 0-0093 henry per naut or 50 c.g.s. per cm. It 
does not cross 1 till about 0-009 second. Curve 6 shows V 
with / equal to 0-00093 henry per naut or 5 c.g.s. per cm. 
Curves 4, 5 and 7 are the respective differences between these 
and curve 1. It is obvious that a difference of the order of. 
volts may exist across the receiving instrument for a few 
thousandths of a second, and, providing the assumption of 
negligible inductance in the artificial line. be correct, a duplex 
balance is only maintainable owing to dissonance between the 
instrument and these rapid disturbances. Owing to the 
difficulty in determining L the chief value of the curves given 
above is their indication of the nature of the effects, rather than 
their magnitude, but they may possibly throw some light upon 
the conditions obtaining during the first instants of signalling 


upon a duplexed cable. 


— — — — 


ELECTRICITY SUPPLY IN JERSEY. 


Though the beauties of the Channel Islands are probably we 
known to most of our readers it may not be so well known tha 
St. Heliers, the capital town of Jersey, is one of the few holiday resorts 
which does not possess a public electricity service. The question has 
received attention at different times by the Committee of the Paro- 
chial Assembly, but the projected schemes have never got bevond 
the preliminary stages until the Jersey Gas Light Co. took the matter 
in hand. In the early part of this vear the gas company retained the 
services of Messrs. May & Hawes, who have prepared a complete 
scheme for the establishment of an electric supply undertaking for 
the town. Upon the strength of this scheme application has been 
made by the gas company to the States for the necessary powers, and 
to the Parochial Assembly for the usual facilities for undertaking the 
various works to carry the scheme into effect. 

In submitting their proposals to the Parochial Assembly the gas 
company recognised the possibility of objections being raised to the 
supply of both gas and electricity being under the same control, but 
they pointed out that such objections have for some time ceased to 
have effect in England, and that as a matter of fact the British Parlia- 
ment and the Board of Trade are showing themselves favourable to 
such a dual control by the number of Acts and Electric Supply. Orders 
which have been granted to English gas companies. The company 
have taken the sensible course of offering to submit the details of their 
scheme to the Board of Trade for their examination and approval, 
and have suggested to the Parochial Assembly that if any other pro- 
perly guaranteed offer be forthcoming, the Board of Trade should be 
asked to hold a local inquiry into the merits of the proposals and their 
suitability for meeting the requirements, to hear the evidence in 
support of the schemes from the respective technice. advisers and the 
representations of any interested parties, so that the town mav be 
assured of an impartial opinion as to the most advantageous scheme 
from the public point of view. 

The gas company undertake to commence constructional opera 
tions immediately the powers are granted and to start the supply of 
electricity within two years at latest upon a scale of charges not ex- 
ceeding the rates of Sd. per unit for residential lighting, 44d. per unit 
for business lighting, 1}d. per unit for power and heat, with special 
rates for large and high load-factor supplies. These rates of charge, 
it must be agreed, are not high for a town so far removed from the 
coalfields as St. Heliers, where the prices not only of fuel but also of 
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plant, mains and other materials used in connection with the genera- 
tion and supply of electrical energy are likely to be inflated by the 
dual costs of inland transit and the freight charges of the Channel 
boat services. Slot meters will be available for the smaller classes of 
property and publie lighting will be undertaken if required by the 
parochial authority, as is likely to be the case for a few ot the principal 
streets. 

The town of St. Heliers has a population of over 20,000, but. like 
most similar holiday resorts it suffers from a very short "' season." It 
certainly possesses many excellent shops, a number of good hotels and 
boarding-houses and a fair sprinkling of what the house agents are 
wont to describe as “ desirable villa residences." But a large pro- 
portion ot the properties are of the very small cottage class, and there 
are few industrial businesses that need a supply of power. The 
demand, therefore. is bound to be largely for lighti ing purposes, and will 
have rather a poor load factor, 80 that the out put is not likely to reach 
any considerable dimensions. 

It is proposed to establish the undertaking on the direct-current 
three-wire system, with a pressure of 240 volts for lighting and 480 
volts for power purposes. The generating station will be erected on 
the site of the old gasworks. For the initial equipment the generating 
plant will consist of two sets of 200 kw. capacity, and there will be a 
large battery of accumulators which is to be capable of dealing with 
the entire supply for a prolonged period, while provi ision is to be made 
both as regards accommodation and the design of the principal 
auxiliary plant for the introduction of a third generating set of 
200 kw. capacity as soon as the demand necessitates it. Under- 
ground mains will be used throughout. As part of the compulsory 
works the company have undertaken to ley down at the commence- 
ment 14 miles of feeder mains and 4: miles of distributing mains in 


the principal streets of the town. 


press € —áü ns — 


THE ARTIFICIAL LIGHTING OF SCHOOLS AND 
LIBRARIES. 


In 1911 committees were appointed by the Illuminating 
Engineering ? Society to inquire respectiv ely into the questions 
of school and library lighting. These committees comprised 
members of the Illuminating Engineering Society, and in addi- 
tion delegates from associations, such as the Association of 
Teachers in Technical Institutions and the Library Association 
which were likely to be interested in the matter. These com- 
mittees have now issued preliminary reports which we repro- 


- duce below. 
THe ARTIFICIAL LIGHTING oF SCHOOLS. 

The terms of reference of the committee included both daylight and 
artificial illumination, but it was resolved that the latter subject should be 
dealt with first. There are a number of investigations which still remain 
to be pursued in detail, but it was considered that the time was ripe to 
issue an interim report embodying the conclusions so far reached. 

Intensity of Illumination Required.—The intensity of illumination 
necessary in schoolrooms depe nds on the nature of the work carried out. 
In many - details further ex perience is necessary before precise limits can be 
assigne 4d to these quantities in specific cases. A distinction might be 
drawn between the needs of children and the requirements of adults, but 
inasmuch as the results of working bv defective illumination seem likely 
to be proportionately more serious in the case of children, the committee 
have considered mainly their needs in making these suggestions. A broad 
distinction should also be drawn between ordinary clerical work (reading 
and writing, &c.) and special work (art and metal work, embroidery, 
&c.) A nura ber of experiments on this point were conducted by the 
committee, the illumination being adjusted until it appeared suthc ient for 
various Classes of work, and photometric measurements then made. As 
a result it is suggested that (a) for ordinary clerical work (reading and 
writing, &c.) the minimum illumination, measured at any desk where the 
light is required, should not fall below 2 ft. -candles.* (b) For special 
work (art classes, drawing offices, workshops, and stitching with dark 
materials. &c.) à minimum of 4 ft.-candles is desirable. (c) For assembly 
rooms, &c., and for general illumination & minimum of 1 ft. -candle, 
measured on a horizontal plane 3 ft. 3 in. from the ground. The question 


of the permissi ible diversity factor remains to be considered. It was also 
recbmmended, in view of the general recognition of the prejudicial effect 
on the eves of children of fine needlework carried on by artificial light, 
that only coarse work on white material should be executed by artificial 
light in “elementary schools, the minimum in this case being the same as 
bove. 

a Indirect and Semi-Indirect Lighting.—The committee then pro- 
ceeded to consider various methods of lighting schoolrooms. A series of 

questions relating to the respective merits of direct, indirect and semi- 


rs of the committee, Mr. Goodenough, Mr. Stokes, Mr. 
were strongly of opinion that the minimum 


less than 2} ft. -candles. 


* Four membe 
Darch and Mr. Mortimer, 
illumination should not be 
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mdini lighting were drawn up and S a E TES E POCORN S E TEMA IIIS AU to Mr. J. G. Clark, Mr, 
V. H. Mackinney, Mr. T. E. Ritchie and Mr. F. W. Willcox. The thanks 
of the committee are due to these gentlemen for the trouble they have 
taken in preparing answers to these questions and attending before the 
committee to state their views. After hearing this evidence the com. 
mittee took note of the respective advantages of these methods for certain 
classes of work, but decided that the above standards of illumination 
should be provisionally adopted irrespective of the method of lighting. 


Blackboard Lighting.— The question of blackboard lighting was next 
considered. Whereas the minimum illumination suggested for reading 
purposes (namely, 2 ft.-candles) might be enough in the case of a small 
classroom, where white chalk is mainly used, and no students are further 
than 20 ft. from the blackboard, a higher value would i in general be neces- 
sary in the case of larger rooms and on boards where it is customary to use 
diagr&ms in coloured chalk. By the kind permission of Dr. R. S. Clav a 
number of experiments on this point were carried out at the Northern 
Polytechnic. the blackboard being illuminated with varying intensities 
and the visibility of figures written in white and coloured chalks éxamined 
from various parts of the room. As a result the committee recommend 
that an illumination on the blackboard about 60 per cent. in excess of that 
prevailing in the rest of the room is desirable. As a rule it would be 

necessary for the illumination on the blackboard to be carried out by 
special local lighting from lamps equipped with opaque screens, com- 
pletely concealing them from the eyes of students. The nature of the 
surface of the blackboard is also of importance. This should be main- 
tained a dead black sensibly free from regular reflection, so that the maxi- 
mum contrast between the white chalk and the blackboard may be 
available, and that there may be no glare dueto reflection from polished 
surfaces. The blackboard should be repainted at regular intervals. 


Avoidance of Glare. —A point of special importance in connection with 
schoolroom lighting is the avoidance of glare from the sources of licht, 
and the committee desire to emphasise the value of proper methods of 
shading. It is a common defect in schoolrooms for the bare mantles or 
filaments to be within the range of vision of students when looking 
towards the blackboard. The committee recommend that no lamps 
should come within the solid angle subtended at the eye by the black- 
board and a space of 2 ft. above it, unless they are completely screened 
from the eye by a shade impervious to light. In general it is desirable 
that no incandescent surface should be visible to the eyes of students or 
teachers while carrving on their ordinary work. Another source of 
glare is the direct retlection of light from the polished surfaces of the 
desks or paper. 1t would be desirable for text-books intended for the use 
of young children to be printed on matt paper that is sensibly free from 
prejudicial reflection of this kind. As a further means of avoiding this 
defect the committee advocate the use of shades in which the brightness 
of the source is spread out over a considerable area, and the judicious use 
of reflection from the walls and ceilings of the room. These should be of 
such a texture that any considerable regular reflection is avoided, glazed 
and shining surfaces above the dado being specially objectionable. 

Avoidance of Inconvenient Shadaws.—ln the classroom the lights 
should be so arranged that inconvenient shadows cast by the body on the 
desk should be as far as possible avoided. The precautions suggested 
under the previous heading and particularly the use of light-tinted sur- 
roundings which serve to diffuse the light. may be recommended with à 
view to softening the shadow. The ceilings should be preferably of a 
warm white colour, and the walls and all woodwork above the dado 
should be light in tint. 


Conclusions.—The committee offer the above tentative suggestions a as & 
prelimmary to more detailed recommendations. Through the courtesy 
of Mr. Blair and the-Education Department of the London County Coun- 
cil, several schoolrooms lighted respectively by gas and electricity have 
been placed at the disposal of the committee. A number of ex periments 
have already been conducted with a view to demonstrating to the satis- 
faction of the committee that the present recommendations are practic- 
able, and this report was finally reconsidered after the committee had 
paid a visit of inspection of the rooms in question. The wider aspects of 
artificial illumination and the subject of daylight illumination are being 
ee and the committee pro pose to report on this subject at a later 
stage 


r ` m 
[HE ARTIFICIAL LIGHTING OF LIBRARIES. 


The committee feel it would not be desirable to report definitely on 
many of these points at the present moment, owing to the developments 
constantly taking place in methods of illumination and the necessity of 
fuller information as to their respective merits. It was therefore decided 
to issue an interim report embodying the points on which agreement has 3 
far been reached. 


Amount of Hlumination Desirable. —The first question which received 
the committees notice was the amount of illumination required. A dis- 
tinction should here be drawn between the conditions requisite for 
various classes of libraries, but the following tentative recommendations 
seem to have a general application, and are in accordance with expe rience 
of the conditions met with in a large number of libraries in London. 

l. Table. Desk or Newspa per Stand Lighting. —The illumination w here 
the light i is being used should in no case be less than 2 ft.-candles. This 
value is understood to apply to reading ordinary type printed on white 
paper. When books printed in small type, or manuscripts, or surfaces 
having a low reflecting power are to be studied, a higher illumination is 
necessary, and a tentative value of not less than 5 ft.-candles is suggested. 

2. Bookcase and Shelf Lighting.—A minimum vertical illumination on 
the case or shelf of 4 ft.-candle. 
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3. General Illumination. A minimum of 4 ft.-candle. Local illumina- 
tion should be measured on the desk, slope or table where reading is 
carried on. Measurements of general illumination should be made on 
a horizontal surface, 3 ft. 3 in. above the ground. In all cases the 
illumination to be expressed in foot-candles. 

Avoidance of Glare.—The committee desire to emphasise the impor- 
tance of adequate methods of shading with a view to avoiding glare from 
illuminants such as ia apt to be trying to the eyes of readers. It is pro- 
posed to deal with this point more specifically shortly. Meantime, it is 
suggested that the light source (e.g., the filament of an electric lampor an 
incandescent gas mantle) should not be visible to the reader. 

Avoidance of Reflection from the Surface of Paper or Tables. —Onc of the 
disadvantages of arranging lights close to a reader is the production of 
troublesome reflections from the glazed paper or from the tables. The 
position of lights should, therefore, be selected in such a manner that no 
rays are reflected. directly off the polished surface of the paper into the 
eyes. It js also desirable, as a means of minimising this defect, that the 
source of light should be extended over a considerable area (either by 
means of suitable methods of screening, or by making use of the reflec- 
tion of lights from white or light-tinted walls and ceiling). 


Avoidance of Shadows, —MHarmful shadows, particularly those thrown 
by the readers themselves, should be avoided by suitable arrangement of 
the lights. The methods suggested above are also useful with 
a view to preventing this defect. Since sharp shadows are cast mainly by 
direct rays from sources of light of small area, the desirability of making 
judicious use of the reflection from light-tinted surroundings is indicated, 
In general it is preferable to avoid materials which are very dark in colour 
and absorb a great dealoflight. Shadows are apt to be cast by the heads 
of readers examining shelves; with a view to avoiding this, local shelf 
lighting by well-shaded lamps is sometimes desirable. 

The committee do not at present desire to recommend aerinitely any 
particular system of lighting for libraries, recognising that the purpose 
for which the library is intended (e.g., whether as a reference library for 
casnal reading or for lending books, &c.) must be considered. Local 
lighting and general lighting have both their respective merits, but in 
general a combination of the two methods is most advantageous. The 
comparative advantages of direct, indirect and semi-indirect lighting are 
being considered, and the question of the best means of illuminating racks 
and shelves is also receiving attention. The committee will continue to 
act as a centre for information on these subjects. It is proposed to sup- 
plement this interim report by a series of more detailed recommendations 
and also by some suggestions as regards daylight illumination. 


LE.E. STUDENTS' TOUR, 1913. 


We give below a short account of a tour recently undertaken 
by members of the Students' Section of the Institution of Elec- 
trical Engineers in the Newcastle district. It has been kindly 
supplied by Mr. J. Rennie, chairman of the Students' Section. 

After several years of tours abroad it was decided this vear to 
hold the annual students’ tour of the Institution of Electrical 
Engineers in this country, and Newcastle, the heme of the most 
recently formed students’ section, was selected. Tne party left 
London on Thursday. July 3rd. by the night train, arriving with the 
early dawn in Newcastle. The first visit was made the same morning 
to the Elswick works of Messrs. Armstrong. Whitworth. These 
works quite dominate that end of Newcastle, emploving as they do 
over 20,000 hands. The works themselves lie along à narrow strip 
of land, hedged in between the railway and the river. It wes hope- 
less to try to see the whole place in one morning, and so attention 
was paid particularly to the ordnance and electrica] departments. 
The big guns, up to 13-5 in., were followed through the complete 
course of construction, and the stages in which there was not a gun 
for inspection were very few. The gun mountings and barbhettes 
for battleships were similarlv followed. although, of course, it is not 
permitted to examine the latter in their finished state. The large 
crane for lifting the complete barbette out of the shop into the ship 
(the roof is taken off to do it) commanded admiration. even though 
it was not electrically driven. The electrical shop is devoted mainly 
to small work. Amongst other things were noticed a pistol-like 
switch for firing guns and a neat little device whereby firing practice 
could be obtzined with a stationary gun. A diagram of a ship was 
carried up and down a varying distance, and the closing of the firing 
switeh caused a small pin to be projected to mark the diagram at the 
place the shot would hit—or miss. Another feature was the tele- 
phone test board, where any of the works telephones could be tested 
and the contro] board for all the works hooters. 

In the afternoon a purely “ electrical " visit was made to Rey- 
rolle. The name is synonymous with switchgear, and in the course 
of a long visit there was not much missed in that line. The dis- 
tinctive type of their switchboard was seen in all stages of manu- 
facture and completion in all types. The method of assembling 
many of the parts on a jig, then turning the jig upside down and 
assembling another lot on it is ingenious and economica] An 


explosion-proof box had been arranged for demonstration. It was 
filled with a mixture of air and gas. and then fired with the lid bolted 


down and with the lid loosely laid on. Flame is prevented from 
passing outside the box by leaving the flanges roughly machined.. 


The gases can escape through the interstices, but the cooling effect 
is so great that all flame is extinguished ; in fact, a cold blast is felt 
on holding the hand beside the flanges when an explosion occurs. 
The principle, of course, is the same as that of the Davy lamp. That 

| the explosion in the box was considerable was shown by the move- 
ment of the centre part of the lid. a fairly heavy, ribbed, cast-iron: 
plate. when it was secured all round the edge. When the lid was not 
bolted down. but merely laid on the box. an explosion of similar 
intensity lifted it clear of the box and the flame spread all round. 
The high-tension testing set was next exhibited working up to 
100.000 volts, together with its safety switches. Another interesting 
feature were the starting rheostzts, in which the elements are made up 
of metal and compressed carbon powder. The latter, having a 
negative temperature coefficient, slows the current to grow at a 
steady predetermined rate, and prevents any excessive rushes. 
After secing evervthing that could be shown in the switch line the 
_Visitors Were entertained at tea by Mr. Clothier, who is the honorary 
secretary of the Newcastle Section, and several of his staff. The 
time passed most pleasantly, and it was voted a really enjoyable visit. 
Next morning saw the party early astir to visit Parsons’ turbine 
works at Heaton. Here the outstanding object was the 25,000 kw. 
set for Chicago, «nd the machines ranged downward in size from this 
toa 15 kw. set. The rolling of the blades to their finished section 
in long strips was interesting. and the skill exhibited in the hand 
work of straightening the strips was striking. Two or three taps 
and it was done. This is really a new trade. A cable-making 
machine which wound the wires into a flat strip was also seen here. 
It was of the same general type as the ordinary machine, but was- 
provided with a flat blade as the core piece, off which the finished 


cable to fit it into the slots, thereby preventing damage to the insula- 
tion. The offices of these works seem more like a “ model " museum, 
and amongst the models was particularly noted one illustrating the 
Parsons method of compounding by a saturated leakage path for 
the exciter flux. This model is conveniently arranged for showing 
in practice the control which is possible. 

In the afternoon old clothes were donned and overalls packed up 
for a visit to the Harton Colliery, which has a completely electrical 
equipment. Mr. Georgi, the consulting engineer, conducted the party 
around the gear at the pit head. The supply is taken from “ The ” 
Power Co. (there is only one in that part of the world) at 5,700 volta 
direct to the winding motors, the most noticeable of these being the 
large Siemens motor at the New Pit. After seeing the fans, and 
standing in the intake to one of them—it would make a fine lecture 
h2ll—we descended the 1,300 ft. of the Old Pit. It was reminiscent 
of à London tube in course of construction, except for being a bit 
cleaner. The working face is 2 miles from the shaft, and it takes 
some time to get bevond the range of whitewashed walls. It is not 
a bit like the oldfashioned pits one knows, with a beam engine pump 
and like outfit. The loaded trucks from the various parts of the 
mine all come together at a veritable Clapham Junction, where one 
has to watch back and front and both sides all at once to appreciate 
the rate at which the work goes on. All the underground haulage is 
by cable and electric motor, for these have completely superseded 
the ponies formerly used. 

Next morning saw the party on the wav to Carville, but this 
station is too well known to need any further mention. Perhaps 
the most interesting part was the control room, where the whole 
system is laid out diagrammatically, and indicaters are provided 
showing how all the feeders, switches, &c.. are connected up, whether 
alive. and soon. This provides for the complete control of the whole 
svstem, extending over 1,400 sq. miles, being in the hands of one man. 
Another fact we noticed was the small expenditure on buildings ; 
galvanised iron hides much on Tyneside that is worthy a better 
covering. 

Although serious work was not quite ended, the afternoon wad 
devoted to relaxation. The Newcastle Section had arranged for a 
sail down the river Tyne to Tynemouth, and the visitors joined in. 
The south side of the river is rather a melancholy panorama of 
abandoned chemical and glass factories, but on the north side ship- 
building is busy enough. Armstrongs required a new shipyard, and 
have changed the landscape by removing quite a respectable hill 
to provide the necessary ground. At Tynemouth a brief visit was 
made to the lighthouse. Here vaporised oil and mantles to the tune 
of 1,000 c.p. hold sway, with a 200 c. p. electric lamp as stand-by and 
oil lamps as a further stand-by. An electric motor, however, is 
normally used to compress the air for the foghorn and oil feed, there 
being an oil engine as stand-by. Then there followed tea and a 


cable was drawn. This arrangement obviates the flattenmg of the: 
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smoking concert, under the ch* irmansLip of Mr. C. Vernier, supported 
by Mr. H. W. C.othier, Mr. Georgi and others. The various items 
on the programme were well received, and although most of the per- 
formers were ''local"" men, the “ visitors,” managed to provide 
something. The return to Newcastle (by N.E.R. electric trains) 
followed, and we parted, some to go on shift, some to bed, and 
:some—elsewhere. 

Sunday morning was occupied by a visit to Dunston, the new 
‘station of the power company. This visit was arranged by Mr. 
Cusworth, of Carville, for a few who were able to stay <t short notice, 
and it was well worth staying for. The switchboard and control 
house is situated in a separate building about 100 yds. from the 
engine room. The boiler house is as clean as the average station, 
owing to the use of the suction ash ejector. The ash and clinker 
is pulverised end dropped into a vacuum tube that removes it and 
leaves no trace. Land is comparatively cheap there, and the station 
is nicely laid out, although, of course, it is only a galvanised iron 
structure. In the yard were seen some under-running live-rail 
shields on test, ultimately destined for South America, and so the 
tour was finished. 

The welcome end assistance given by the local section to the visitors 
(Mr. Henniker, the students’ secretary, needs special mention in this 
respect) were very well appreciated, and it is believed that the system 
of visiting à local section, or for visiting London for that matter, 
is well worth continuing. To sum up the general impression in the 
mind of a visitor, the Power Supply Co. dominates the district. 
One continually hears that “that sub-station, 2,000 kw. (or anv- 
thing up to 14,000 kw.) is for such and such a firm, a single cus- 
tomer." The other outstanding feature was the positive enthusiasm 
of the company's men for the company. They worship it. 


REGULATION OF PRESSURE AND CONTINUITY OF 
SUPPLY OF ELECTRICITY UNDER VARIOUS ASPECTS.* 


BY E. WYATT. 


The two most essential features of any distribution system are— 

1. That the supply be absolutely reliable. 

2, That the pressure be constant and uniform in all parts of the 
system. 

Continuity of Su pply.—This depends to a very large extent on the 
equipment of the power or sub-station which serves the distribution 
system. The aggregate capacity of the plant should exceed the 
maximum load by at least the rated output of the largest unit. 
In a C.C. generating station much stand-by plant is not necessary 
if a storage battery be installed. Substituting for '* maximum 
load," ‘‘ average load plus battery losses," the necessary stand-by 
plant is the same as before. 

No station can be considered a reliable source of supply unless 
every feature of its equipment liable to derangement or accident be 
duplicated, or so interconnected with other apparatus that the load 
can be transferred without interfering with the continuity of service. 

Mains, —À very large proportion of the capital outlay of a 
supply company or authority is sunk in cables, particularly when the 
system is of low pressure and the mains laid underground. It is of 
vital importance to regulation that the mains system be well de- 
signed and maintained in good order. The network should be 
divided into equivalently equal sections (i.e., the maximum voltage 
drop between the station ‘bus bars should be as nearly as practicable 
the same on each section) Sections should be interconnected 
through fuses at feeder pillars, and each distributcr should be con- 
‘nected to the network at both ends. 

It is important on a three-wire system that the middle-wire cur- 
rent should be a minimum; an appreciable drop on the neutral is 
detrimental to good regulation and may necessitate the instalment 
of middle-wire boosters. In all cases adequate provision for dealing 
with a large out-of-balance, which might occur with a fault, is advis- 
able. otherwise it is necessary to break the earth connection (or insert 
:& high resistance) in order to maintain the service. 

Methods of Regulation.—In the case of a C.C. system it is im- 
material whether it is fed from a sub-station or directly from the 
power station, except that the former can generally bə placed in a 
better situation with respect to the load. General regulation in 
either case is effected by varying the '"bus-bar pressure by means of 
the shunt fields of the generators or, where rotary converters are 
used, by induction regulators or A.C. boosters between the slip 
rings and main transformers. Synchronous boosters are to be pre- 
ferred as they are more easily compounded. On comparatively 
Jarge systems with a good diversity factor, satisfactory pressure 


* Abstract of Paper read at a meeting of th» Newcastle Students’ Sec. 
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regulation can be effected by hand operation of the rheostats, &c., 
but on many small undertakings, or those having large fluctuations 
in the load, some form of automatic regulation is essential On 
traction systems. compounding is sufficient to maintain the voltage 
within reasonable limits. A very large '' peak” load ofter gives 
rise to excessive feeder drop, and the low load factor does not war. 
rant the installation of additional feeders, The best way of dealing 
with such conditions is to instal a battery as near as possible to the 
centre of the lighting load and thus relieve the feeders during the 
&& peak." g 

Independent Regulation of Feeders.—lt is not always possible to 
regulate the whole system from one set of 'bus bars. A heavy load 
may be concentrated at a distant point of the network, involving a 
drop in the feeders in the vicinity. It then becomes necessary to. 
raise the pressure on these feeders independently. The usual method 
is to connect boosters in series with the feeders. These boosters 
may be either series-wound or separately excited. The former are 
most generally used for traction feeders, either positive or negative, 
and automatically compensate for the line or rail drop. The series 
booster, however, does not give close enough regulation for a lighting 
supply. Separately excited or compound boosters better serve the 
purpose, the pressure being regulated to pilot voltmeters, The pilot 
lines may also be used for operating an automatic regulator. It may 
in some cases be found to be more economical to increase the size of 
the feeders or to provide additional feeders rather than to instai 
boosters, According to “ Kelvin's Law.” * the most economical 
section of a feeder is that which makes the annual cost of the C'R 
losses equal to the annual interest on the capital cost of copper in 
the feeder plus depreciation." When boosters are installed the 
capital sunk in the plant is taken into account, and the efficiency of 
the machines must be considered when estimating the total losses. 


Automatic Regulators.—Perhaps the best-known automatic voltage 
regulators are the Tirril and Thury types, both of which have stood 
the test of commercial use under severe conditions, Their principles 
are well known and can be found in most text-books, hence it is 
hardly necessary to deal with them here. 

A regulator, which perhaps may not be so well known, is that 
designed some three years ago by Mr. H. M. Taylor, of Middles- 
brough, and his assistant, Mr. R. H. Scotson. The “ Taylor- 
Scotson " automatic regulator consists of a small booster. in series 
with the exciter field when used in conjunction with alternators, or 
with the shunt field when applied to C.C. machinery. The field of 
this auxiliary booster is separately excited from any available con- 
tinuous-current supply, and is split into two halves connected 
differentially. An assisting or opposing boost is given to the ex- 
citing field, according to which half of the split field is in operation. 
The whole of the assisting or opposing boost is given at one step by 
short-circuiting one or other of the differential windings. This is 
effected by a solenoid or pressure coil. 

The “ Taylor-Scotson”’ apparatus has been in successful opera- 
tion under the most exacting conditions of service, The main ad- 
vantages of this regulator are :— 


l. The entire absence of sparking at contacta. 

2. Simultaneous regulation of all or any plant, irrespective of the 
exciter voltage. 

3. It is adaptable to any existing type of plant. 


HERMOCOUPLES AND RESISTANCE COILS FOR THE 
DETERMINATION OF LOCAL TEMPERATURES IN 
ELECTRICAL MACHINES.* 


BY J. A. CAPP AND L. T. ROBINSON. 


Temperatures of electrical machines may be determined in either 
of the two usual ways—namely. by fluid expansion thermometers. 
or by electrical thermometers, which may be either of the resistance 
or thermo-electric type. Fluid thermometers are usually E 
only for the determination of surface temperatures. In the case © 
rotating parts they can usually be applied only after the parts have 
come to rest. The thermometer, therefore, will indicate 8 tempera- 
ture which may not be that existing on the surface during rotation 
but may be higher or lower, depending upon the flow of heat d 
equalisation. Thermometers vary greatly in the rate with which 
they indicate the temperature to which the bulb may be sube 
This, together with the possible error in indication, due t? ) 
equalisation of temperature just mentioned, may bring about ded 
siderable errors in the results. Ordinarily the thermometer bulb 1s 
held in contact with the surface whose temperature is to be measure" 
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by means of some plastic material, such as putty, which in itself is of 
relatively low heat conductivity. If the temperature changes which 
take place during equalisation are relatively rapid, there is here a 
further possibility of error. Unless some such material as putty is 
used, the temperature indications of the thermometer will be low, 
because there is not sufficiently intimate contact between the bulb 
and the surface whose temperature is to be measured. 

The second method of measuring temperatures, or the electrical 
resistance thermometer, is susceptible of a variety of applications. 
Essentially it depends upon the accuracy with which the coefficient 
of change of resistance with temperature is known. The simplest and 
most obvious application of this method is the use of windings of the 
motor or generator itself. In such case, the material being copper, 
the temperature coefficient is assumed to be 0-00428 at 0°C., 0-003806 
at 25"C., and the accuracy of the results obtained is dependent upon 
whether the actual copper used in the winding has exactly this tem- 
perature coefficient. Commercial copper, such as would ordinarily 
be used in electrical machines of the kind being considered, would 
very seldom vary enough from standard conductivity, and hence 
from the temperature coefficients belonging to 100 per cent. con- 
ductivity copper, to influence the correctness of the temperature 
determination more than 1°C. between the limits of 25°C. and 100°C. 
This question of definitely known temperature coefficient is, there- 
fore, not of importance in temperature determinations using the 
entire winding, but in resistance thermometers for accurate work, in 
which prepared coils are used, this small error is easil y taken care of. 
The error, then, in determining temperature by resistance of wind- 
ings can be considered as governed almost entirely by the ability to 
determine accurately their resistance. The error is about 3°C. for 
l per cent. variation from correct resistance values. When using 
workshop means for determining the resistance it is reasonable to 
expect measurements within 1 per cent. and, therefore, the tempera- 
ture should be known by this means within 3°C. or 4°C. if the 
initial temperature and resistance are known. The temperature 
rise of a winding of a machine determined by resistance measure- 
ments is, of course, subject to still further uncertainty due to the 


difficulty, especially in large machines, of knowing definitely the 


temperature of the winding when the cold resistance is observed. 

The practical value of resistance thermometers for high tempera- 
tures is doubtful. Base metal coils are permanently changed in 
resistance by continued use, and if the more expensive platinum 
windings do not suffer from this cause, they are at least subject to 
mechanical damage. For the moderate temperatures being con- 
sidered there is no danger from oxidation and, therefore, copper 
or some similar resistance coil may be used, and it may be em- 
bedded in the machine during construction and thus well pro- 
tected from mechanical damage or it can be made up in form, to 
be inserted later. The temperature coefficient of these coils can 
be determined with any desired degree of accuracy before they are 
inserted and the resistance can be measured within any required 
limits when they are in place. For precision testing it is quite 
possible to obtain results without difficulty within a part of a 
degree, using some sort of bridge for determining the resistance ; 
the bridge may be graduated to read directly in temperature. For 
workshop and central-station applications of resistance thermometers, 
direct-reading temperature indicating attachments, in the form of 
indicating switchboard instruments, may be used and satisfactory 
accuracy obtained. The inserted resistance coils should be reason- 
ably non-inductive and precaution should be taken to have them so 
protected by insulation that they may not be the cause of damaging 
the windings of any machine in which they are used, or the means of 
transferring high tension to the switchboard instruments connected 
with them or to the low-tension direct-current network which sup- 
plies current to operate the device. There can be no question of the 
reliability of temperature obtained by this means, representing the 
average of the region occupied by the coil, but no matter what 
system of connections is chosen and what safety devices are applied 
in connection with it when the coil is embedded in or between high- 
tension windings it is difficult to dismiss entirely the feeling that 
an added element of danger to the machine and operator must be 
reckoned with. 

The second electrical method of determining temperature is that 
using the thermocouple. Since the E.M.F. generated by the thermo- 
couple is a function of the difference between the temperature of the 
junction of the wires forming the couple and that of their free ends, 
it is Obvious that the thermocouple may measure the temperature 
more nearly locally than any other device. This same fact requires 
that there be accurate control of the temperature of the free ends, or 
the cold end temperature. as it is commonly called. With this tem- 
perature controlled by immersion of the free ends in oil or d 
equally simple means it is possible to determine the E.M.F. 2. 
great accuracy, and because of the ease with which a thermocouple 
ii3y be calibrated for use at relatively moderate temperatures, this 


method of measurement is a very satisfactory one. One of its most 
interesting applications is in the determination of the temperature 
of the rubbing surfaces of a bearing. 

For the moderate temperatures encountered in electrical appa- 
ratus it is not necessary to go to the expensive rarer metals which 
are required for similar thermocouples used for pyrometers at high 
temperatures. Copper with constantan makes a satisfactory 
couple, yielding a readable E.M.F. even with small differences in 
temperature. [n no case, however, with the ordinary differences 
in temperature to be expected, will any of the thermocouples com- 
monly used yield sufficient E.M.F. to permit the use of ordinary 
switchboard instruments for reading, but instead the measure- 
ments must be made by instruments equivalent to galvanometers. 


-— 


THE COMMERCIAL MOTOR VEHICLE EXHIBITION. 


The Commercial Motor Vehicle Exhibition, which waa opened at 
Olympia, London, on Friday last by H.R.H. Prince Arthur of 
Connaught, and which will remain open until to-morrow, is a definite 
object lesson to electrical engineers of what is. ag opposed to what 
ought, to be. No purely electrically-operated vehicles are to be 
found on any of the stands, and the electrical drive finds its sole 
representative in the Tilling-Stevens motor ‘bus. 

Apart from this regrettable hiatus, the exhibition is interesting 
enough, especially in the examples it provides of the development 
of the commercial vehicle. "With the exception of the annexe, the 
floor is filled with the chassis and finished vehicles, while in the 
gallery is an extensive array of components, accessories, tyres and 
wheels. The number of stands devoted to the display of vehicles 
is 73, and over 60 different makers are represented. 

Steam vehicles are represented by two old-fashioned traction 
engines and by numerous lorries. We may mention among these the 
Purrey-Exshaw vehicle. which has a capacity of 6 tons and hauls 
a 3-ton trailer. This vehicle carries a water tube boiler, and the 
steam is superheated before use. The Garrett 3-ton waggon and 
the Leyland 6-ton waggon also use superheated steam. 

A good proportion of the petrol-driven vehicles are designed for 
loads between 4 and 8 tons. These include on the Dennis stand a 
5-ton lorry with a paraffin carburettor, which has been designed under 
War Office subvention. A 5-ton lorry designed to fulfil the réquire- 
ments of the German Office is shown by the British N.A.G. Co. 
A feature seems to be made of vehicles with large wheel treads for 
use in the colonies or on rough roads. 

It is interesting to note that the motor vehicle is finding a place 
in municipal work. Exhibits of this class include a turbine motor 
fire-engine, built by Messrs. Dennis for the London County Council, 
as well as a new 30 n.p. 150 gallon engine designed for country dis- 
tricts. Commercial Cars (Ltd.) and the Leyland Co. are also showing 
fire engines, while another exhibit on the latter stand is a tip waggon 
for refuse purposes A somewhat similar vehicle. built for the 
Sheffield Corporation, is shown by Messrs. J. & E. Hall. 

Taxi-cabs, char-a-bancs and omnibuses are shown under the 
heading of passenger vehicles. The latter are well represented. 
being widely used in rural districts. Substantially they are all of 
the same type—a long caterpillar-like body projecting far beyond 
the back wheels, and fitted with six or even seven rows of seats. 
holding about 30 passengers. Usually there is a long Cape-cart 
hood for use in bad weather; but one example, shown by Messrs. 
Christopher Dodson, on a Daimler chassis, has a fixed roof, but 
detachable side windows. The same firm show a double-deck 
omnibus on a Straker-Squire chassis, with a new design of body 
having cross seats in the interior ; and cross seats are also to be seen 
in the Tilling-Stevens omnibus with petrol-electric transmission on 
the stand of Messrs. W. A. Stevens. Another double-deck omnibus 
for London service is shown by the De Dion Co., and single-deck 
omnibuses for private or hotel use are displayed on several stands. 
A number of large ambulances are also shown, though the elec- 
trically-worked type. which has long been in successful operation 
in the City of London, does not find a place. 


BOOES RECEIVED. 


f the undermentioned works can be had from The Electrician office, post free 
Gee ee stated), on receipt of published price, adding 3d. for books published 
under 2s. and 5 per cent. for books published net. Add 10 per cent. for abroad or for 


ign books. : z 
ET he Touma of the Institute of Metals." No. 1, 1913. Vol. IX. 


Edited by G. Shaw Scott, M.Sc. (London: Institute of Metals.) 21s. net. 
v Lecture on The Function and Scope of the Chemist in a Pharma- 
ceutical Works." By €. A. Hill. (London: Institute of Chemistry.) 


928. net. 3 . ‘9 
* Journal of The Institution of Electrical Engineers." June, 1913. 


Vol. LI. No. 220. Ss. 
E 2 


. THE ELECTRICIAN, JULY 25, 1913. 


| NOW READY. 
Vol. LXX..of “ Tae ELECTRICIAN." Bound in Publisher's covers. 
Price 17s. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. - 
Cases for binding Vol. LXX., price 2s. ; post free, 2s. 3d. 


t 


Tbe Electrician. 


The Oldest Weekly Electrical Journal (established weekly 1861—1878). 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial Publishing and Printing Offices, 


1,2&3,SALISBURY COURT, FLEET ST.,LONDON. 


(ONLY ADDRESS. 


Tel.: City 4698 & 4699. Tels. : ELECTRICIAN NEWSPAPER LONDON. 


‘THE LIGHTING OF SCHOOLS. 


The proper illumination of schoolrooms is a subject of 
greater importance than is usually realised. The eves of 
children are apt to become injured if they are not properly 
looked after, or if they are required to work under bad 
conditions, and the neglect of this question in the past is no 
doubt partly responsible for the fact that we are rapidly 
becoming a spectacled nation of workers. Fortunately 
the subject is now being taken up with some assiduity ; 
appliances are being provided for children with defective 
sight, and no one will regret the expenditure of money upon 
the medical examination of the eves of children in our Council 
Schools. Whatever waste of money there may be in other 
directions, educational expenditure in this way is certainly 
money well spent. 

The subject is naturally divided into two parts, namely, 
daylight illumination and artificial lighting. We do not 
doubt that in many cases the daylight illumination is far 
from being all that is desirable. The architect is by no 
means enlightened on this subject, and generally he feels 
that so long as a certain number of windows are put m to 
light the room his duty is at an end. Unfortunately, once à 
building is erected, it is a much more difficult matter to 
rectify mistakes ot this kind. A good deal can be done, of 
course, by the use of suitable reflectors or special prismatic 
windows, but this is a poor way of correcting errors in design. 

For the moment, however, the question ot artificial light- 
ing is the more important of the two, and consequently the 
Joint Committee which has had the matter under con- 
sideration, and is chiefly representative ot the Illuminating 
Engineering Society (but also includes representatives 0 
the Association of Technical Institutions, the Association 
of Teachers in Technical Institutions, the London Teachers’ 
Association, and the Medical Officers of Schools Associations); 
has dealt with the question purely from this point of view. 
It appears that other matters are to be considered later and 
that the present report is of a preliminary nature. Mean- 
while some conclusions have been reached in regard to the 
intensity of illumination. Thus it is recommended that for 
clerical work the minimum illumination on any desk where 
light is required should not fall below 2 foot-candles, though 
apparently tour members of the Committee are of the 
opinion that the minimum should not be less than 24 foot- 
candles. For special work, such as stitching with dark 
materials, à minimum of 4 foot-candles is suggested, while 
for general illumination it 1s recommended that a minimum 
of 1 foot-candle should be adopted. We gather that ali 
measurements are made upon a horizontal plane 3 ft. 3 m. 
above the ground, which appears to be a satisfactory height 
for measurements in this class of work. 

We think that there is no doubt that one of the most 
important points in illumination of this kind is the avoidance 
of glare. Doubtless in many cases metal filament lamps 
with clear bulbs are used, and if such lamps are in the field 
of view when the scholars are looking at the blackboard the 
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The Invention renders it possille to operate with as close couplings aa 
desired, that is to sav, in conditions of efficiency which are much more 


fa. 'ourable than with the methods hitherto known. 
Finally, the invention is also applicable to the case of coupling i in shunt 


as shown in Fig. 2: in this figure the coupling between I. and IIT. is 
ensured by the self-induction coils L and L', which together constitute 


the intermediate circuit EEE minus condenser, 

Fig. 3, which represents the arrangement actually employed 
in practice, is essentially the same as Fig. 2. 

Now this definite claim of being able to tighten the coupling 
to any extent, without the production of beats, would. if 
substantiated, point to a revolutionary advance in the art of 
radio-telegraphy, and it therefore calls for close examination. 
The writer proposes to show that the claim is based on a fallacy, 


and has absolutely no foundation of fact. 


result can only be harmful. The recommendation is made 
that no lamps should come within the solid angle subtended 
at the eye by the blackboard and a space 2 ft. above it, 
unless they are completely screened from the eve by shades 
impervious to light. It is equally desirable, of course, from 
the point of view of comfort, that the lamps should not be 
visible by teachers standing at the blackboard. 

Further, there is the question of glare from the surface of 
paper. A great deal of printing at the present day is done 
on highly glazed paper, which gives rise to much discomfort 
in reading if the book is so placed that the ravs are reflected 
directly from the surface of the paper into the eyes. In 
considering general illumination, therefore, a great deal of 
care is necessary to avoid this kind of glare; at the same 
time it js desirable to avoid the production ot shadows caused 
by the pupils if such shadows fall upon the work they are 
doing. The problem is not one that is altogether easy, and 
although the present report may not carry us very far, it 1s 
certainly a move in the right direction, and will render the 
work of those responsible for such illumination somewhat 


easier than it has been hitherto. 


— m À——— 


Fic. 1. 


This can be demonstrated in three ways: firstly, bv a gen^ral 
non-mathematical consideration of the phenomena involved; 
secondly, hy mathematical treatment; and finally, and con- 
clusively, bv experiment. 

Now the intermediate circuit in Fig. 1 contains no condenser 
by which it could store energy. Twice in every cvcle the 
current in this circuit, and therefore also the energy stored in its 
magnetic field, falls to zero. At these moments the energy T 
shared entirely by the circuits I. and II. ; the intermediate 
circuit is merely a link between two oscillatory circuits and 
transfers the energy directly from one to the other at a rate 


THE SYSTEM “A ONDE UNIQUE” (P) OF THE SOCIETE 
FRANCAISE RADIO-ELECTRIQUE. 


BY PROF. G. W. O. HOWE. 
(Imperial College, South Kensington.) 


Summary.—4A system is in use by the Société Fran aise Radio- Elec- 
trique, involving an intermediate transforming circuit, in which it is 
claimed that a single wave is emitted with the closest couplings. The 
author shows on general grounds, mathematically and experimentally 


that such cannot be the case. 


In some radio-telegraph stations recently installed by the 
Société Française Radio-Electrique a new method is employed 
for transferring the energy from the oscillatory or spark-gap 
circuit to the antenna. This system, for which special advan- 
tages of a striking nature are claimed, will be easily understood 
from Figs. 1 and 2, together with the following extract from 


the English patent specification.* :— 


The ad vantages of this (the ordinary) method are well known ; among 
the inconveniences that it presents, one of the chief is that in reality two 
simultaneous oscillations are obtained, the wave-lengths of which differ 
increasingly in proportion as the coupling between the circuits is closer. 

The method of mounting which is contemplated bv the present 
invention enables this defect to be avoided ; as shown by wav of example 
in Fig. ], it consists in coupling the primary energising circuit I. formed 
by C,L, and the external circuit II. formed bv CaL, by the intermediary 
of a third circuit HI., presenting no capacity and arranged in such a manner 
that the circuits I. and 1I. do not present any direct mutual induction. 
In these conditions, if the circuits J. and II. considered separately 
present the same natural frequency of oscillation 2/27. it is demonstrable 
that the complete svstem always presents a single natural velocity of 
pulsation which, if the connection coefficients between I. and T. on the 
one hand and between II. and TH. on the other hand are designated by 


ki and &,, is given by the formula 


Fia. 2. 


depending on the coupling coefficients of the two transformers 
T and T. If, by making the couplings tight, the energy is 
transferred rapidly, so that a large oscillation is built up in 
the antenna, while that in circuit I. is reduced to zero, it is 
difficult to see how the presence of circuit III. can quench the 
spark and prevent the energy surging back from the antenna 
into the spark-gap circuit. It appears as if the arrangement 
would act in exactly the same way as an ordinary coupled aerial 
with some equivalent coeflicient of coupling depending on the 
coupling of the circuits I. and III., and II. and IIL. respectively. 


Antenna 


l 


= Q = : 
Vikke 
From this point of view the method of mountingsuggested is differentiated 
completelv from that devised bv Stone, and in which the circuit JII. 
also contains a condenser. Assuming that the three circuits have then 
the same period of oscillation. the following value is obtained for Stone's 


mounting :— 
l Fia. 3. 
=Q p — RAE 
Vi tVk Pek? : ] : 
The crucial question is this: Can the energy be transferred 


Stone’s method of mounting, therefore, does not obviate the afore- 
mentioned defect, because it comprises two values for the natural period 


of oscillation of the system. 
It will, of course, be understood that the present improved method of 


mounting as now contemplated can be fitted immediately to radio- 
telegraphic stations, in which case the antenna constitutes one of the 


oscillating circuits. 
* See British patent No. 11,703, May 16, 1912. 


more rapidly from the spark-gap circuit to the aerial with the 
intermediate circuit than without it, without producing waves 
of two different lengths? If not, the new system offers no 
advantages, and although it may be possible to calculate the 
couplings in such a way as to make it appear tight, the real 
effective coupling has not been increased. 


* 


Aa 
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MATHEMATICAL. tuned, they will only remain in tune if k, and k, are made equal, 
while any difference in the natural frequencies of I. and II. 
can be corrected within certain limita by a proper adjustment 
of the coupling coefficients k, and kg. 

From (6) and (7) it is seen that the coupling coefficient k, 


For the sake of simplicity we shall assume that the three 
circuits have negligible resistances. Referring to Fig. 1, the 
following equations can be written down for the three circuits :— 


ee eee 


dq, yy P ds | 1 : M . . 
L. 224M, ets =%- 2 + + (1) | ie., - , is the root of the roduct of the coefficients of 
1 de? lg? C, i v Libs : ue A | ents o 
d? d? dq. the second terms. Hence if k 18 the equiva ent coupling in the 
Ls FM gus M = ss + + (2) | new system 
d? d? p= o MM, ES o hke 
Ly +Me ne to -0,.....- @) (L,L,—M,2)(L,L;—M,?) (1— #2) k) 
2 e Kiko i 
where q— fidt in the respective circuits. ~ a/(1—k,2) (1?) 
From (2) CNN k,? 1 
dq, M, dq, M, d*q, If k,— k, this simplifies to k= pad V 
Ge L,d& L, de’ 1 pii 


which, substituted in (1) and (3), gives 

Ph _ MM: dq, 0 _ 

dt* L,L,/ LL, dé L,C, 

Pay a) ers dq 

dt? L,L,/ LL, d£ 

These may be written thus— 

dq MM, f g, by _ qi 
d? L,L,—-M,?° d$ L-My C, 
dq. M,M, "41 L, q2 — 

and — qe LLM dt^ Lb- Mg (Us ee 


Now, if the intermediate circuit were entirely omitted and 
the circuits I. and II. coupled together with a mutual induction 
M, the equations would be as follows :— 


dq, Megh, m 
d? L,d? L,C, 
dq Mdiqu, h _ 

er e qur feeds (7) 
Equations (4) and (5) are similar to (6) and (7) (the difference 


Thus the introduction of the intermediate circuit makes no 
essential difference to the nature of the phenomenon, but merely 


4+—2-=0. 


and L.C; 


=0. , (4) 


Fia. 5. 


=0 . . . « + (6) modifies the value of L, and L,, and also the coupling. lin 


each of the transformers T, T' the two windings are similar 


and wound closely side by side, we have (assuming no other 
inductance in the circuits) 


and 


of sign is quite immaterial), and from the coefficients of the q/C k,=k,= ie E la as EN | 
| | VL, vL. 254 v? 
k2 
NS juga 
If k =k,= $; k=}. 
If ki=k= io 3 k= s. 
With loose coupling k is nearly equal to k,? or kj or, if k 


and k, are unequal, to their product kko. 


Equivalent Coupling k. 


kilo. 


Fia. 4.—CALCULATED CURVE. Fic. 6 


terms we see that the effective inductance of the primary 


wanta In Fig. 4 the v i t ling k are plotted 
circuit is reduced by the presence of the intermediate from ae e values of the equivalent couPine 


as ordinates and the product kk; as abscisse. in the aid 
sending arrangement of the radio-telegraphic station employ m 
this system it is very easy to deceive oneself a5 to ve 
tightness of the coupling. Referring to Fig. 3 it 18 importan $ 
remember that L’ may be only a small part of the total aer 


Me . 
L, to L,— L , Ge, to L,(1—k,2), where k, is the coupling 


3 

between the circuits I. and III. Similarly the effective induc- 
tance of the secondary circuit is reduced from L, to L,(1 —k,*), 
where k, is the coupling between IL and III. Since the | inductance, even if no aerial tuning coil is employee: 
natural frequencies of the circuits I. and Il. depend on these practice L' often consists of only two or three turns with an 
effective inductances, it is evident that, if they were previously inductance which is a fraction of the inductance of the anten? 


— 
nd t, ibis 

uence £T. 
Apri 
nuüplitz ee. 


of the est,- 
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itself. If in Fig. 3 we assume that k,=}, which is a com- 
paratively tight coupling, while k,=}, the value of the 

equivalent coupling k is +4. Hence what appears to be tight 
coupling is in reality loose, and could not be expected to show 
very pronounced signs of a double wave length. 


EXPERIMENTAL. 


Experiments were made in order to confirm the results 
arrived at by calculation. The method and apparatus employed 
were similar to those formerly employed by the writer in 
investigating the phenomena of coupled oscillatory circuits 
(^ Proc." of the Physical Society of London, Vol. XXIII., 
Part IV., 1911). One strip of the double oscillograph was 


j JVUUV 
Secondary 


Fia. 7. 


placed in the circuit I. and the other in circuit II. No observa- 
tions were made of the current in circuit III. The connections 
are shown in Fig. 5, The condenser C, i$ charged from a 
battery and then discharged through the primary “inductance 
L, by means of the rotating commutator, which is coupled to 
the synchronous motor of the oscillograph. Before introducing 
the circuit IIl., the condenser C, was adjusted until the circuits 


Fia. 8. 


L and II. were in tune. L,, L',, L, and L', were air-core 
choking coils of variable inductance. Ioh xL In the 
Paper referred to above it is shown that the coupling can be 
determined from the number of cycles occurring during a 


] 
beat, viz., k= where n is the number of cycles between two 


successive nodes. The values of the equivalent coupling have 


is very tight as in Fig. 9, the coupling cannot be determined 
very accurately by this method. 


| ie ae pi See 
Lı | Ls L, M, M, kı E calc. observed. NE 
238 | 77 | 28 | 14 | 14 03 [0-3 jor | o1 6 
98 | 42 | 28 | 14 | I4 |041 [0-41 |02 | 0-2 7 
63 | 119 | 63 | 42 | 42 |0-485|0-485| 0-31 | 0-33 8 
98 | 21 | 28 | 14 , 14 [058 |058 {0-5 | 0-5(2) | 9 
28 | 56 | 28 | 38 | 28 |071 [O70 | 10 | 10 10 


In Figs. 6 to 10 tracings are reproduced of the curves 
obtained on the tracing desk of the oscillograph. The coupling 


jJ Uv vU 


Fra. 10. 


was graduallv increased from 0-1 to 1-0. Fig. 10 was obtained 
with the coupling as tight as it was possible to make it, the 
primary and secondary windings of each transformer consisting 
of adjacent insulated strands of a multiple-strand choking 
coil. The two circuits I. and II. were thus so tightly coupled 
that they constituted a single oscillatory system with a capacity 
made up of the two condensers C, and C; in parallel. This is 
clearly shown in Fig. 10. Such tight coupling is, of course, 


impossible in radio-telegraphy. 


CONCLUSION. 


The experimental results fully confirm the calculations, and 
both agree with the general conclusions arrived at from a 
simple consideration of the phenomena involved. The 
statements and claims made bv the Société Frangaise Radio 
Electrique are apparently based on a fallacy, and the method 
described in the patent specification, and used by the company, 
does not enable the coupling to be made any tighter than the 
ordinary system, without introducing the same defects. 


CORRESPONDENCE. 


UMS CENE 
THE MARCONI CONTRACT—AND AFTER. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR: As your columns appear to be open for the discussion 


of matters relating to the Imperial Chain, and consequently 


Fic. 9. 


been determined in this way from the oscillograms and are 
given in the table. The points are also marked on the curve 
in Fig. 4, and are seen to agree remarkably well with the 
calculated values as given by the curve. When the coupling 


bearing upon the future development of long-distance wireless, 
may I be permitted to make some remarks for the consideration 
of those interested ? 

There are many aspects which do not appear to have been 
dealt with, either by the Committee, which said so much and 
did so little for wireless, or even by the Technical Advisory 
Committee, which said 80 little and did so much between the 
close limits of their “ reference." We seem to be in sight of a 
period when high-power wireless stations are to come into being 
in great numbers, and one of the earliest difficulties, to be faced 
and foreseen, will be the determination of the technical arrange- 
ments of each installation in relation to the rest in order to 
avoid a sort of “chaos in the ether." One has also lately 
heard a great deal about secrecy in wireless, and the claims of 
the continuous-wave exponents in this direction. But wherein 
lies this secrecy % Surely the only secret signal is one which 
cannot, by any available means, be deliberately intercepted. 
No svstem can vet claim such perfection, and moreover, in 
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default of particulars of transmitting arrangements being 
successfully and permanently withheld, it is difficult to imagine 
how 1t can ever be hoped that signals radiated world wide with 
great power will ever be kept secret. 

Abandoning, therefore, the achievement of secrecy as im- 
probable, and returning to selectivity, it will be admitted that 
so long as high-frequency tuning remains the principal avail- 
able means of choosing the destination of the signal, those in 
control will be obliged to limit stations working within the 
practical wave range to a number governed by the efficiency 
of high-frequency * selectors.” Therefore, a demand for 
additional facilities will speedily arise. 

In the latter connection it is singular that the low ^ group- 
frequency " tone has been so persistently neglected. Whereas 
it can be shown experimentally that, provided suitable methods 
are adopted, almost the same order of selectivity as is obtained 
with high-frequency tuning can be secured when the spark- 
group frequency is used as the determining factor. These new 
methods can contribute towards the elimination of “ static,” 
and the received signal is generally verv appreciably intensified. 
Moreover, it can be demonstrated that the present trans- 
Atlantic spark stations, with their absolutely regular successions 
of substantially * pure-toned ” wave-trains, are almost ideal 
for such double resonance methods. 

The evidence as to the great superionty of the continuous 
wave-trains over the modern feebly-damped " spark " train 
is by no means convincing to the technical mind, and it would 
appear as though the pure-note spark station, such as the 
quenched spark and studded dise supplies, is not to be dis- 
missed so readily from competition as the politicians would 
have the engineers believe. 

For another means of multiplving the amount of traffic per- 
missible in given areas one must draw upon the resources 
provided by Tesla, whose genius has contributed so many. and 
seldom acknowledged, essentials to the progress of wireless 
telegraphy. Tesla many years ago suggested the use of simul- 
taneously transmitted wave-trains of two or more distinct 
frequencies, and proposed suitable means for rendering the 
operation of the receiving device dependent upon the simul- 
taneous reception of these compound frequencies. Some of 
his methods seem directly applicable to present trans-Atlantic 
spark practice and the Imperial Chain ; one method suggested 
making use of the actual studded dise discharger, which has 
assisted in producing one of the most efficient tvpes of low- 
frequency high-power transmitter. 

As a digression, and with reference to some of the other 
correspondence under the above heading, may I suggest that 
it is perhaps to be regretted that there is not at present in the 
open market an extended “ ether patent "—so that Mr. Samuel 
might bid.—1 am, &c., 

Liverpool, July 22. 


Ge 


F. J. CHAMBERS. 


ABSORPTION WITH THE ARC AND SPARK. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: As Dr. Eccles points out in his letter in your issue of 
July 18th, the use of the heterodvne receiver in Dr. Austin's 
experiments undoubtedly favours continuous waves as against 
From the descriptions of this receiver 
that have been published it would seem likely to give very 
uncertain results with discontinuous waves, as 1ts indications 
would depend on the phase difference which happened to occur 
between the current in the local oscillating circuit and the 


discontinuous waves. 


received oscillation. 


Regarding Dr. Austin's theory that the increased strength of 
signal with the arc is due to increased reflection from the 
upper atmosphere, the only way in which I can understand this 
explanation of the phenomenon is on the theorv that the 
received signal is due to à combination of waves transmitted 
over the surface of the ground and through the atmosphere. 
Such a theory has been suggested, I believe, by Dr. Austin, 
and it would be interesting to know whether any sign of 
interference bands has been noticed when using continuous 
waves. Ifthe theory is good, there should be places where the 


— MÀ M M M À— € (P 


strength of the received signal is reduced, as well as other 
places where it is increased, unless the velocity of propagation 
and length of path for both sets of waves is the same, that is, 
unless the two sets of waves are really one, travelling partly 
through the atmosphere and partly through the earth.—i 
am &c., 
Liverpool, July 21. E. W. MARCHANT. 
PHASE ADVANCERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır : However annoying it may be for me to refer again to 
the same points (see my previous letter in THE ELECTRICIAN of 
July 19, 1912), I feel obliged to write once more to trv and 
dispel à misunderstanding which 1t would seem impossible to 
eradicate from certain minds. 

This misunderstanding refers to phase advancers. I see in 
the report of a discussion on Prof. Kapp's Paper before the 
Institution of Electrical Engineers (see THE ELECTRICIAN of 
June 27, 1913, pp. 489 and 490) that mention is made of a 
Scherbius compensator. 

Now, I have time and again written that Mr. Maurice 
Leblane was the first to suggest putting condensers, or equiva- 
lent apparatus, in the secondary circuits of induction machines, 
and further that I myself was the first to realise such an equiva- 
lent apparatus in the shape of a commutator armature driven 
above synchronous speed, which apparatus is nothing but the 
sometimes-called Scherbius compensator. 

] fully recognise the value of Mr. Scherbius’ work ; still, that. 
is no reason whv I should allow this misunderstanding about 
the compensator to continue for ever. The misunderstanding: 
will certainly be dispelled bv the following statement of Mr. 
Maurice Leblanc, published in the issue of the ^ Lunmiere 
Electrique " of the 12th inst. (see page 60):— 

It is perfectly true that Mr. Latour was the first to point out the pro- 
perty of a commutator armature in working as a condenser. It is also 
true that I had denied this property, and that it was as a consequence of 
his own experiments that I had the idea of applying this property to 
my phase advancing devices. 

I trust this will settle the question once for all.—I am, &c., 

Paris, July 16. Marius Latour. 


THE “ POINT FIVES.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I have read with interest vour correspondence columns. 
this week, and with much more interest your editorial note. I 
had intended to avail myself of vour suggestion that I should. 
reply on the question of the " Point Fives," but I have not the 
time to spare this week to deal with the matter in the way ! 
intend ; but lest your correspondents should flatter themselves 
that their hysterical denunciations and general vituperation, not 
mark you, of my views on the question of selling at 05d, but of 
my personal ability to conduct my own business and my 
capability for thinking sanely as an. engineer, have silenced 
criticism, I take the liberty of commenting briefly on the letters 
published, and next week propose, with your permission, to 
submit to Mr. J. Horace Bowden a series of questions. If he: 
will answer them without equivocation, I shall be quite 
prepared afterwards to discuss the matter further. I sincerelv 
hope he will do so on behalf of the “ Point Fives," as I know 
there are many others besides myself who at the present time: 
do not see eve to eve with the “ Point Fives," and let me assure 
him neither he nor the rest of the “ Point Fives ” are the only 
engineers ^ who have made a study of their work." 

Referring to the two letters alreadv published, without 
attempting to flatter Mr. Bowden, I am bound to say that lus 
letter is the only one I consider worthy of notice. He isa 
prominent member of the “ Point Fives,” and is fully entitled 
to the opinions and beliefs which he holds in common with 
them, but your other correspondent, I regret to say, Was 
unknown to me even by name, and it was only by application 
to you that I was able to identify him. I now understand that 
Mr. George C. Law is the assistant engineer to a flourishing 
U.D.C. on the banks of the Thames, the chief engineer of 
which is a member of the “ Point Fives.” It would have been 
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in better taste, I suggest, if he had left any correspondence to 
his much more experienced chief, and I should be glad if you 
would forward to him “ the necessary primers " to enable him 
It 
is news to me to know that Newport is in Wales. [t must also 
be news to my numerous friends and confrères to hear that I am 
a Welshman! However, as a certain famous man has said of 
himself, might I suggest to Mr. Law that he “ is a child in these 


to make an elementary study of courtesy and geography. 


matters." 


Reverting to Mr. Bowden's letter, I would leave it to others 
to judge as to bad form after they have read the respective 
correspondence, and I would like to assure him that, although I 
deeply appreciate his great concern for my future progress in 
the electrical profession, I am not at all alarmed.—I am, &c., 


Newport, Mon., July 21. A. Nicuors Moore. 


[We shall welcome the further suggested letter from 


Mr. Moore next week.—Kd. £.] 


THE CONTROL OF ELECTRIC LIGHT. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sır : May we be allowed to correct an impression that our 
Switching Competition is intended for wiremen and students 


only ? 


If electric-light work is to be generally improved in the abové | 
direction, it is necessary for the consulting cngineer and 
contractor, and in fact anyone who has anything at all to do 
with it, to investigate modern switch controls. The subject 
also concerns those who simply use electric light, so that they 
may know what to ask for when they wish for an up-to-date 


installation. 


May we then be allowed to say that we think the problems. 
included in the particulars of the above-mentioned competition 
will prove of great interest to any electrical man, whatever his 
position ? We shall be happy to forward these particulars to 
anyone applying for same, the intention to take an active part 


in the competition being quite immaterial.—We are, &c., 
London, July 21. A. P. LUNDBERG & Sons. 


INTERNATIONAL TIME SIGNALS. 


TO THE EDITOR OF THE ELECTRICIAN. 


"IR: Referring to Mr. Hope-Jones’s letter in your current 
issue, it 1s of interest to note that Norddeich is at present 
sending Greenwich time signals, under the new code, at 8 p.m. 
every evening. Saturday the 19th inst. appears to have been 
the first day. Probably this arrangement 18 temporary.—I 


ain, &c., 


Rugby, July 22. R. C. CLINKER. 


THE WIRELESS CHAIN. 


In connection with the various matters which have been discussed in 
Parliament during the past few days in rclation to the proposed Imperial 
wireless chain, the Postmaster-General has made various statements. 
These statements have been commented upon by Mr. A. S. Baxendale, 
managing director of the Universal Radio Synd. (Ltd.) in a letter ad. 


dressed to the Press. An abstract of Mr. Baxendale's letter is as under: 


Mr. Samuel stated in his answer to Mr. Touche* : '' No one tendered to the Committee 
any evidence as to the workine of the Poulsen system between San Francisco and Hono- 
lulu. Indeed, as indicated in para. 19 of the report of the Advisory Committee, the 
owning syndicate appeared to have no knowledge of such working, and do not appear to 
have suggested that the Committee should make any investieation of the American 
| It is untrue to say that no one tendered information, as I personally, 
in answer to questions put to me by the Advisory Committee, stated that my information 
was to the effect that the service from San Francisco to Honolulu was working satiz- 
factorily, and reterence to the shorthand notes of the Committee's proceedines will show 
I made this statement. My letter to the Committee dated Feb. 18 will show how false 
is the suezestion that we made no effort to induce the Committee to visit the American 


Poulsen stations.” 


Poulsen station. 


The tone of the speeches on both sides of the House would lead an unenlightened listener 


to the conclusion that the Poulsen syndicate were not prepared to give a demonstration 
to the Committee. This is not in accordance with the facts. We were and are prepared, 
and furthermore offered, to give on a trans-Atlantic passenger steamer precisely the 
demonstration which the engineer of the Post Otfice stated would satisfy him as to the 
reliability of the Poulsen system for long-distance work. We made this offer, believing 
it would fall in with the wishes and convenience of the Committee, and made all the 
necessary arrangements for this test. To my surprise I afterwards learned that this 
Important duty of the Committee had been delegated to a young man until recently 
in the employ of the Marconi Company as operator. 

The Committee undertook to endeavour to arrange for a demonstration of our system 
between the Eiffel Tower and Virginia, and subsequently informed us definitely that this 
permission had been granted. In deference to their wishes we gave up the demonstra- 
tion we had arranved, and sent our eneineers to Paris and Washington with the necossary 
apparatus last April, From that tim» up to now wa have not been informed by th: Com- 
mittee if and why their arrane2ments have broken down. Our engineers with their 
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apparatus are still ready to demonstrate. and yet the Postmaster-General declares that 
we (not they) have failed in bringing about a demonstration, and on those grounds, and 
on those ercunds only, he refuses to invite tenders, 

Mr. Samuel denies having seen the report of Dr. Austin, who holds the position of 
adviser to the United States Government on wireless teleeraphy. Thiz report was, to 
my personal knowledge, handed to a member of the Advisory Committee, Dr. Austin 
has for the past two years been carrving out tests of the Poulsen and other systems. As 
a result of these tests the United States have decided to instal in their Panama station 
the Poulsen system. 

Mr. Samuel interjected an inquiry as to whether the Panama station is to be paid for 
by the Government, and no answer was elven. The answer is '' Yes," 

Mr. Samuel stated, in reply to an inquiry as to wh: ther a daylieht service had been 
established between San Francisco and Honolulu, that he had received from the Consul- 
General of San Francisco the reply: '" No. Non-completion of Honolulu is causing 
delay." The pertinence of this reply depended on the form of the inquiry. Mr. Samuel 
has been informed by the chief eneineer of the Federal Telegraph Co. that a regular day- 
lieht service is beine maintained from San Francisco to Honolulu, and if he seeks to obtain 
a confirmation of this statement from the Consul-General he can do so. The facts of the 
case are as follows: A regular davlieht service is beine conducted from San Francisco 
to Honolulu, but the non-completion at the Honolulu end referred to by the Postmaster- 
General has so far prevented a similar service being given in the opposite direction, 

Mr. Samuel said he understood that the Poulsen Syndicate in this country were not 
in possession of the patents which were used in the American Poulsen service, He has, 
as so frequently has occurred in this business, been misinformed, as I take it he has not 
knowinely attempted to mislead the House. The American company owns the Poulsen 
patents for the United States and its dependencies only, The Enelish company owns 
the Poulsen patents for the rest cf the world, with some unimportant exceptions, and is 
entitled to all improvements made by the American company. Conies of the aereement 
conferring these rights on our syndicate were handed to the Select Committee. We 
presume Mr. Samuel was acting in good faith, but surely before giving this answer it was 
his duty to make himself acquainted with the facts. í 

In reply to this letter from Mr. Baxendale, Mr. C. Harcomb, private 
secretary, General Post Office, communicated a letter to * The Times " 
as the reply of the Postmaster-General to Mr. Baxendale’s letter. The 


following is an abstract :— 

Mr. Samuel's statement in the House of Commons with respect to the evidence before 
the Advisory Committee relating to the wireless service by the Poulsen system between 
San Francisco and Honolulu was based on para, 19 of that Committee's report. 

The Postmaster-General regrets that the Poulsen Syndicate failed to sezure the oppor- 
tunities which they desired of demonstratine to the Parker Committee the working of 
their system over long distances. But the responzitility for such failure must rest either 
with the Poulsen Syndicate or with the Committze. and not with him. The Committee 
had full control over its own procedure, the Postmaster-Genoral not interfering in any 
way,except to extend to the Committee anv facilities which they desired to have and which 
it was in his power to grant. He understands, however, that the Committee witnessed 
iR of the long-range apparatus in Denmark, and were not favourably impressed by those 
ests, 

The experiments which were mad? by the United States naval authorities, and which 
are referred to in Dr. Austin's brief article published in a scientific journal (a copy of which 
has now been supplied to the Postmaster-General by the manaeinz director of the Universal 
Radio Synd.), app*ar to have relation only to part of the technical problem involved, of 
which many aspects have to be considered. That article is certainly not of a character 
to lead the Postmaster-General to reject the advice given him by Lord Parker's Com- 
mittee, and more recently by the president of the Institution of Electrical Eneineers. the 
Engincer-in-Chief of the Post Offce, and the Inspector of Wireless Telegraphy. allof whom 
are opposed to the employment of the Poulsen system in existing circumstances. 

The Postmaster-General’s statements with respect to the working of the Poulsen system 
by daylight between San Francisco and Honolulu were based on telegrams communicated 
to him by the Foreien Office. 

With respect to the right of the Poulsen Syndicate in this country to utilise any improve- 
ments effected by the American company using the Poulsen patents there, the president 
of that company stated on oath before the Select Committee that the Enelish syndicate 
had no such right. If there is any subsequent agreement on this matter between these 
two parties, the Postmaster-General has not bcen made aware of it, 


To this letter of the Postmaster-General, Mr. Baxendale, under date 
July 21, replied, and we give below an abstract :— 


Mr. Samuel is well aware that when the Post Office experts (on whose report the Advisory 
Committee solely rely) examined the Poulsen San Francisco-Honolulu station a 30 kw. 
generator only was installed, and with this power continuous day service was not obtained, 
although, as has been proved before the S:lect Committee, for a period of 16 hours out of 
the 24 the service was quite satisfactory, Since then the Postmaster-General has been 
informed that a 100 xw. generator has been installed at San Francisco, and is now working 
satisfactorily day and night, and he had this information before he made his statement in 
the House of Commons. 

The Postmaster-General admits and regrets that the Poulsen or arc system did not have 
an opportunity of a lone-ranee demonstration before the Parker Committee. The fault 
does not rest with my Syndicate. 

I offered a demonstration from Copenhagen to an Atlantic steamer, over a distance of 
2,000 miles, on the lines suggested by the eneineer to the Post}Ofice. I ask, is Mr. Samuel's 
statement as to '" no member of the Committee going to America " a proper attitude when 
dealine with a matter of such ereat nat.onal importance? I also agreed to a demonstra- 
tion of 3.500 miles from the Eiffel Tower to Arlington. My engineers and 100 kw, gene- 
rators are there, and have been waiting for more than two months, since we were erro- 
neously informed by the Enclish Government that they had arranged with the French 
Government for the use of the Eiffel Tower. 

Mr. Samuel says that Dr. Austin’s experiments have relation to part only of the tech- 
nical problems involved. But this part—namely, efficiency for lone distance-—was the 
only part of which the Government state they had not proof from the Poulsen system. It 
is quite obvious from this that Mr. Samuel is not prepared to accept evidence which is not 
in accordance with his preconceived ideas. 

Evidently the Consul-General's reply as to establishment of the San Francisco-Honolulu 
service refers to the question of whether ‘tthe Poulsen Company have advertised the 
servico.” We are quite aware they have not done so. I have the “diary extracts " of 
the operators carrying out the daylight service between San Francisco and Honolulu from 
June 8 to June 21. and these rccords are quite monotonous in their repetition of the 
sentence, t Geod commercial signals." 

As to Mr. Samuel's conclusion from an isolated answer by a witness before the Com 
mittee. the witness whom he quotes in subsequent answers corrected the mistaken answer 
which Mr. Samuel quotes. The documents showing the true position have been submitted 


to the Select Committee. 


LEGAL INTELLIGENCE. 


oni eee 
Postmaster-General v. Hendon Urban Council. 


The Railway and Canal Commissioners (Mr. Justice Bankes, Hon. 
A. E. Gathorne-Hardy and Sir James Woodhouse) have delivered a 
considered judgment in this application of the Postmaster-General in 
relation to differences which had arisen. between his department and 
Hendon Urban Council as to placing telegraph poles and wires in certain 
roads within the jurisdiction of the Council. 

His Lonpsuir, in giving judgment, said that within the Council's 
jurisdiction there were three roads all of whieh-had been laid out but none 
of them had yet been taken over by the Council. / "Ehe Post Office autho- 
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rities desired to place telegraph wires and poles along those roads and 
made the usual application for authority which the Council declined to 
give. The case then went before the County Court Judge when the 
Council raised the point that the roads had never been dedicated to the 
public, and the County Court Judge having decided in favour of the 
Council, the Postmaster-General appealed. The Council admitted that 
the three streets were public roads, and that as regards one of them notices 
had been served upon the frontage owners requiring them to make up the 
roads. The only point which the Court had to decide was whether the 
roads were under the control of the Council. Sec. 13 of the Act provided 
that where anyone was responsible for the repair of the road the consent 
of such person must be obtained before any poles or wirescould be placed 
over or along same. It had been contended that the roads, not having 
been taken over by the local authority, were not under the Council's 
control, but on the other hand it was contended by the Postmaster- 
General that the obligation to repair the road was not necessary in 
deciding whether the road was under their control. His Lordship re- 
ferred to the several statutes bearing upon the point, including the 
Telegraph Act, 1892, which extended the detinition of public roads so as 
to include the class of roads in question. He said that he was unable to 
distinguish the present case from that of the Reigate Rural Council, the 
decision in which was fatal to the contention of the Postmaster-General. 
It had been held in the Reigate case that a street did not come under the 
control of the local authority until it was taken over. They considered 
they were bound by the decisions already given, and judgment would be 
in favour of Hendon Council, but there would be no costs. 
The other Commissioners concurred. 


Marconi’s Wireless Telegraph Co. v. Helsby Wireless Telegraph Co. 


Recently Mr. Justice Eve had before him a summons in this action 
brought by Mr. G. Marconi and Marconi's Wireless Telegraph Co. against 
defendants for an alleged infringement of patent. 

Mr. HunteR Gray (for plaintiffs) said the summons asked for leave to 
administer certain interrogatories as to the state of defendant company's 
plant since an inspection was made of it by plaintiffs. l 

In giving judgment his Lordship said plaintiffs? alleged infringement 
by reason of an installation in Milton-road, Liverpool, and an inspection 
of that plant was made by plaintiffs in May last. He gathered that the 
result of that was that plaintiffs were of opinion that there had. been 
alterations made in the construction of the installation between its erec- 
tion and May, 1913. It was obviously material for plaintiffs to ascertain 
the facts and the nature of the alterations and accordingly they asked 
by way of interrogatories whether defendants prior to October, 1912, 
installed a wireless plant; if so, whether it was the same as that in- 
spected by the plaintiffs, and if not of the same construction, in what items 
had it been altered * That was not objected to, but the interrogatory 
finished with the words ** and if so altered in what respect or respects.” 
That was strongly opposed by defendants. A mere statement that the 
instalment was not the same and that there had been alterations would 
probably only inform plaintiffs of that of which they were already aware. 
They wished to know, however, in what manner the construction had 
been altered. There had been a previous action in which defendants to 
the present action were also defendants, ana in that action an experi- 
ment had been made on behalf of plaintiffs, and the interrogatory 
directed to defendants was whether the process they adopted was not 
for all practical purposes identical with the process adopted in working 
out that idea. The Court of Appeal thought that interrogatory im posed 
a burden on defendants, the burden of investigating a matter alleged by 
plaintiffs and disallowed it. His Lordship thought, however, that in the 
present case that reasoning did not apply. He thought the admissions 
of defendants would save a great deal of time, trouble and expense. The 
interrogatory would be allowed, and must be answered within 14 days. 


Re Globe Electric Co. (Ltd.) 


Last week Mr. Justice Neville had before him a summons by a 
creditor asking that a four-day order should be made to supplement an 
order of Dec. 13, 1912. Counsel explained that under tho order of Dec., 
1912, the two liquidators of the company (appointed in a voluntary wind- 
ing-up) were ordered to deliver up forthwith a consignment of arc lam ps 
and accessories which had been deposited under an agreement, but only 
part of them had been delivered, The liquidators contended that they 
were not obliged to deliver over those goods which were in the hands of 
agents. The articles in question were deposited by a Mr. Wiener (the 
applicant) in the hands of the company under the agreement of 1910. 

‘or the liquidators it was said thay had handed over all the stock in 
their hands in compliance with the order, with the exception of a certain 
portion which was in the hands of agents in all parts of the world. 1t 
would be im possible to get those articles back without incurring expense, 
and the liquidators were not in a position to spend money on recovering 
them. They had done what they could to comply with the order. 

His Lordship thought there had been substantial compliance with the 
order, and made no order on the summons. If the liquidators had in- 
formed themselves more fully how matters stood in the first.place the 
original order would not have been drawn up in the terms it had been. 


Breach of Mining Regulations. 


At Chesterfield County Bench, on Saturday, Mr. Thomas H. Elliott, 
manager of Langwith Colliery, of the Shee pbridge Coal & Iron Co., was 
summoned for breach of the Home Office Regulations for the use of 
electricity in mines, viz., (1) a metallic covering of a lamp holder not being 


earthed; (2) not protecting live parts (switch and fuse); and (3) not 
having a metallie switchbox carthed. 

Mr. GICRARD, who appeared for the Public Prosecutor, explained that 
on March 5 there was an accident at Langwith Colliery, resulting in the 
death of a youth, Shortly before the vouth fell to the ground he was near 
a prop used for supporting the roof. To that prop was affixed an electric 
lamp. and immediately after the boy's death it was noticed that the lamp 
in question was hanging down, the inference being that the lad had 
touched the lamp and received a fatal shock. On an examination of the 
mine by H.M. Inspector, it was discovered that the lamp had not been 
earthed. An inspection of other parts of the mine disclosed two other 
breaches of the regulations. Had the lamp been earthed the lad would 
not have met his death. 

Mr. Ropert Nevson, H.M. Electrical Inspector of Mines, gave evidence 
as to the lamp not having been earthed. 

Mr. Buor Samira (for the defence) submitted that the manager had 
taken every reasonable means, by the appointment of qualitied electri. 
cians, to prevent contravention of the electrical rules. 

The Chairman (Mr. T. W. LEE) said the majority of the bench were 
satisfied there had been some negligence or carelessness in not having the 
lamp holder earthed, and on that summons a tine of £I, with five guineas 
costs, would be impr sed. The two other cases would be dismissed. 


Baxter & Caunter v. Levetus. 


This action, which is for an injunction against defendant to restrain 
him from dealing with certain electrical appliances, was mentioned to 
Mr. Justice Darling on Monday. : 

Mr. WuarELY (for plaintitfs) said his clients went before Mr. Justice 
Channell and were granted an interlocutory Injunction. 1t was enlcned 
that there should be a speedy trial, and, therefore, he asked that a day 
should be fixed for the trial. 

Mr. Cox NINCLAIR (for defendant) opposed the application. 

Mr. WiraTELY said plaintiffs were dealers in clectrie appliances, and 
their complaint was that defendant approached them and bought goods 
from them, pretending that they were for foreign ex port. By that means 
they were obtained cheaper. Then, under another name, it was alleged, 
defendant sold the goods to the trade, with the result that the plaintiffs’ 
trade was greatly affected. 

In reply to the Judge. counsel said it was not done now. 

His Lonpbsnir said in that case there was no need for an injunction. 
Having regard to the paucity of judges and the number of cases awaiting 
trial before the one in question, he could not tix a day for its hearing. 


Mygatt v. Glyn. 

This week this case came before Mr. Justice Bankes, who has reserved 
judgment. The action, which was brought by Mr. O. A. Mygatt lor the 
recovery of £4,660. 5s, 3d. upon a bill of exchange, arose out of the 
promotion and working of Holophane (Ltd.) in which plaintif was 
largely interested, and of which Major Glyn was manaying director. The 
bill was given in respect of shares in the company transferred to him. 
aud of which he was (he alleged) to become the owner at the expiration 
of five years, the term of his appointment. Defendant pleaded that the 
bill was not (by agreement) to be presented during that period, so Jong 
as he acted as managing director. Friction between plaintiff and 
defendant arose. Major Glyn separated from the board, and, in an 
action against the company, recovered judgment for £400. Defendant 
entered a counterclaim for commission, and, at the close of defendant's 
case, his Lordship said he thought it might be convenient to state how 
the case presented itself to his mind, upon the evidence given. The 
first question was: What was the bargain in October, 1909 7 It seemed 
to his Lordship that there was disagreement as to the terms upon which 
Major Glyn was to be remunerated. The question was what was suggested. 
He was plainly to receive asalary as managing director. ‘Then it was sue: 
vested by defendant that he was to have, in addition, two 10 per cents., and 
plaintiff said: ©“ No, only one.” 1t was quite plain that there was no 
agreement as to the money. His Lordship, therefore, had to decide. 
with respect to the arrangement, whether there was to be an immediate 
payment for personal services. Then there was the question of manage 
director up to the formation of the company. The question he had to 
decide upon that point was whether the agreement of November was 4 
substitution, Of course, if it was, it would not cover a period between 
October, 1909, and November, 1910. The third question he had te 
decide was what was the position between December, 1910, and December. 
1911, after which date defendant agreed he could not claim for his 
services, as they were at “ arm'slength." He also had to decide as te the 
wav in which the 1,193 preferred. shares that were to be transferred te 
defendant were dealt with, viz., whether it was to be by direct transfer 
by Mr. Mygatt to the defendant. 

Further evidence was then given for plaintiff. 

Mr. MycarT said he had been connected with the working 
Holo phane patents for 20 years, and did all the work in America. legal anc 
otherwise. He spent about $100,000 when the American company Tie 
formed. He detailed the arrangements for the formation of a com pan 
to work the European business. As to the disputed agreements about 
paying 10 per cent. of plaintiff's profits out of the promotion and 10 per 
cent. for personal services, he said that at first he told Major Glyn he 
could not make any detinite arrangement, as Major Glyn had dnt 
nothing. The question of defendant receiving 10 per cent. on the protits. 
and his also receiving the second 10 per cent. was not discussed —there 
was no arrangement. Defendant never asked him for a share of ` 
protits other than what was put in the November agreement. Asto th 
services rendered for him by defendant before the formation of the 


of the 


com: 


| 


Pisas 


that e meee, 


I$, 
pb tt on 


we Fae: 


pt tafe 
tom, di. 


deas 


| 1. be 
ett ot 


DAENS 


THE ELECTRICIAN, JULY 25, 1913. 


661 


pany, they were those of a friend and in no way referred to witness’s 
interests, either in England or America. As far as England was con- 
cerned, defendant largely took the commercial and routine business into 
his hands. As to signing the transfer, his recollection was that he said 
he would sign if his solicitor so advised, but, consciously, he had never 


agreed to sign this transfer to Major Glyn. 
At the close of counsel's addresses his Lordship reserved judgment. 


Prested Miner’s Gas Indicating Electric Lamp Co. (Ltd.) 

On Tuesday Mr. Justice Neville had a petition before him by George 
Reynolds (Ltd.) for the compulsory winding up of this company. It was 
stated that it was a judgment creditors petition, and there was no 
opposition, The company was formed in 1903 with a nominal capital of 


£25,000. His Lordship made the usual order. 


PARLIAMENTARY INTELLIGENCE. 


MARCONI AGREEMENTS. 


A resolution to be reported to the House of Commons in due course 
was issued on Monday by the Select Committee of the House of Commons 
on the original Marconi agreement :— ; 

“ That this Committee, having been informed that the Marconi Wire- 
less Telegraph Co. (Ltd.), have repudiated the agreement entered into 
between the Marconi Wireless Telegraph Co. (Ltd.). Comm. Guglielmo 
Marconi, and the Postmaster-General, and, having heard from the Post- 
master-General that he is not prepared to enforce the agreement, are of 
opinion that, as the agreement which formed the subject matter of the 
reference to them is not to be enforced, it is unnecessary for them further 
to pursue their inquiry, and they so report to the House." 


It was announced carly in the week that Papers in relation to the pro- 
posed new agreement between the Post Office and the Marconi Wireless 
Telegraph Co, would be circulated probably this day (Friday), and. that 
Friday next week would be given over to the discussion of the subject 
in the House of Commons. 


RADIO-TELEGRAPH MATTERS. 


In the House of Commons during the past week several questions have 
been put to Ministers as to the tearing of the proposed new contract with 
the Marconi Wireless ‘Telegraph Co. upon the chances of other systems 
and other companics participating in the contracts for the Imperial 
wireless chain. 

On Thursday last week, in reply to a question from Mr. F. Hall. the 
PosTMASTER-GENERAL said that in regard to adopting, in connection 
with the establishment of the chain of Imperial wireless stations, the best 
features of those systems which had been examined so as to ensure a 
maximum of efficiency, many considerations had to be taken into account. 
He hoped to make a statement on the subject shortly. 

Capt. FABER asked whether, in the event of the Imperial chain being 
completed, the owners of other radio systems would be allowed to erect 
stations serving the same countries, safeguards as to distances between 
stations being, of course, observed, for the purpose of sending commercial 
messages, or whether it was the intention of the Government to create a 
monopoly within the Empire. 

The PosTMAsTER-GENERAL said the stations of the Imperial chain 
being State-owned it was very improbable that. licences would be given 
to private companies to erect stations in competition. Where there was 
no immediate question of the establishment of a Government service— 
for example, in the case of communication between this country and 
Canada—it would be the policy of the Post Office to grant a licence, 
subject to reasonable conditions, to any British radio company giving 
proof of financial standing and technical com petence. 

Mr. Jowett, a labour member, on ‘Tuesday asked the Postmaster- 
General whether the principal patent of the Marconi Company expires 
in April, 1914; whether, in view of the fact that the Admiralty in a letter 
to the Post Oftice had stated that even at the present time it was believed 
that the use of Marconi patents was not essential to the Admiralty design 
for a long-distance station, he would say if he regarded the provision in 
the proposed contract with the Marconi Company that that company 
was to receive 10 per cent. of the gross receipts of any station so long as 
any Marconi patent was used in that station as a reasonable one ; and 
whether with such a provision in the contract the Government reserved 
complete freedom in its own hands to change the system if necessary. 

The PosrMASTER-GENERAL said one of the principal patents of the 
Marconi Company expires next. year, so far as the United Kingdom is 
concerned, unless renewed ; but other important patents would be used 
in connection with the Imperial stations. The answer to the last part of 
the question was in the affirmative. 

Mr. Jowett asked if, in view of the fact that the Marconi Company had 
refused to agree to a proportionate reduction of royalties on discon- 
unuance of the use of their patents, which was stipulated for as an essen- 
tial condition by the Imperial Wireless Committee, by the Treasury, and 
hy the Advisory Committee, he would consider the possibility of with- 
holding further licences from the company as an argument to induce the 
company to agree to this requirement, especially in view of the fact that 
the Postmaster-General on Jan. 30, 1911, arbitrarily revoked the Culler- 
coats licence, the only commercial licence possessed by the Poulsen 
system, 

The PosrMAsTERn-GENERAL Could not agree that the facta were cor- 
rectly stated. Nor did be arbitrarily revoke the Cullereoats licence. 


KINGSTOWN ELECTRIC LIGHTING ORDER. 


Last week the Bill to confirm the Provisional Electric Lighting Order, 
granted to the Dublin Southern District Electric Supply Co. for the 
supply of electricity in Kingstown, was passed by a Select Committee of 
the House of Lords. The only opponents were the Alliance & Dublin 
Consumers Gas Co., who petitioned against the Bill. 

Mr. VESEY KNOX, in opening the case for the promoters, outlined the 
steps taken by the Council to procure electricity supply in the district. 
The real promoter of the present order was Mr. William Murphy, chair- 
man of the Dublin Tramways Co., who had given a written undertaking 
that if the powers were granted he would find the necessary money. 
There was no power in the order to take any particular site for a genera- 
ting station, but there was power under the Electric Lighting Acts for the 
Board of Trade to authorise any particular site. The promoters had had 
offers of more than one site and the Urban Council had entered into an 
agreement with them. Under the circumstances, it was strange to find 
that there should be opposition, even from the Alliance & Dublin Con- 
sumer Gas Co., which was authorised to supply gas in the city of Dublin 
and its suburbs, Their opposition was not based on com petition between 
gas and electricity, but what they said was that they would apply for 
powers to supply electricity themselves, and they referred to certain 
general words in their 1866 Act in support of their contention that they 
had power not only to supply gas, but also electricity. The general 
words upon which they relied were: “and other improved means of 
lighting for public and private purposes," The gas com pany had no ground 
for their objection to the present Bill: they had never applied for a pro- 
visional order or Act of Parliament, and now when the present promoters 
came forward asking for powers to supply electricity in Kingstown dis- 
trict the yas company for the first time expressed a wish to supply it. 

After hearing evidence, the Committee allowed the Bill to proceed. 


WATFORD (EXTENSION) PROVISIONAL ORDER. 


The Bill to confirm this Order (which extends the electricity supply 
arca to Abbots Langley and portions of Watford Rural Council! came 
before a Select. Committee of the House of Commons last week. The 
Watford Gas & Coke Co. opposed so far as the Watford rural area waa 
concerned. 

After hearing evidence in favour of the Bill, the chairman (Sir W. 
HowkLL Davies) intimated that the gas company could not go into the 
history of the Watford electricity undertaking. There was no doubt 
that the company, as a ratepayer, had had to contribute a fair sum in the 
earlier years of the undertaking, but the thing had changed since, 

Mr. CLopr, K.C., for the gas company, replied that the Council were 
charging public lighting at about 40 per cent. profit, and the company 
paid a very large subvention as ratepayers. He would be able to show 
that from start to finish the public servicos had been overcharged to 
show that profit. 

The CHAIRMAN intimated that the Committee did not think thi» argu- 
ment should be pursued, and as the opposition was withdrawn, the Com- 
mitte? approved the preamble of the Bill. 


TELEPHONE CHARGES. 


In the House of Commons on Thursday, the Poatmaster-General, in a 
written reply to Mr. A. C. Morton, stated that he regretted being unable 
to fix a precise date when the new scale of telephone charges would be 
announced. It was necessary to make careful inquiry into the cost of 
the service under Post Office working, as any mistake would have a 
disastrous effect on the finances and therefore on the future progress and 
efficiency of the service. The conditions, owing to the recent transfer, 
were in many respects still hardly no:mal; the inquiry is actively pro- 
ceeding. 


—— 


POST OFFICE (RAILWAY) BILL. 


Last week the Select Committee of the House of Commons, which has 
been considering this Bill, adjusted the clauses and ordered it to be 
reported. An amendment proposed on behalf of the G.E. Railway Co., 
requiring the construction of the tunnels under Liver pool-strect Station 
to be carried out by the com pressed-air method, was rejected. The 
company will come under the clause dealing with compressed. air in a 
general way ; if the engineer of the company should consider this or any 
special precaution necessary, he will make representations to the 
Postmaster-General, and any difference of opinion will be settled by 
arbitration. 

The right to use electricity was restricted to the working and lighting 
of the railway. the lighting of the stations, and for post offices within 


50 yds. of the line. 


RHONDDA TRAMWAYS (RAIL-LESS TRACTION) BILL. 


Last week a Select Committee of the House of Lords passed this Bill, 
which authorises about five miles of trackless trolley route in the parish 
of Llantrisant. The proposed route would be a continuation of the tram- 
ways from Williamstown south to near Tonyrefail, west to Gilfach, and 
north to Gilfach Goch and Nichols-terrace. The capital expenditure in 
connection with the trackless route was estimated at about £20,000. It 
was proposed to give a half-hour service of trolley omnibuses, and the fare 
would be 5d., against 2s. 3d. by train. 

The Committee decided that the Bill might proceed, and refused to 
grant Llantrisant Council powers to purchase. 


This Bill has now been read a third time. 
On Tuesday the House of Commons agreed to the Lords’ amendment 


to this Bill. BE 
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MEXBOROUGH & SWINTON TRAMWAYS (RAIL-LESS 
TRACTION) BILL. 


Last wcek a Select Committee of the House of Lords considered this 
Bill which authorises the construction of rail.less traction routes from 
Mexborough to Conisborough, and from Mexborough to Bolton-road. 

Mr. Vesey Knox, K.C. (for the promoters), said there were 61 miles 
of tramways in the district, and with one change in Rotherham it was 
possible to travel from Mexborough to Shefticld by tramear, a distance of 
15 miles. 

Mr. A. WEbpERBURN, K.C. (for Mexborough Council). said their case 
was that the scheme was inadequate, and that if the Bill was passed it 
would prevent the local authorities coming forward in the future with a 
comprchensive scheme. 

Mr. W. B. Cows te, managing director of the Mexborough & Swinton 
Tramways Co., gave evidence in support of the scheme and said the local 
authorities were always quarrelling, and were not likely to agree on a 
scheme. 

Ultimately, after hearing evidence in opposition by the West Riding 
(of Yorks) County Council, the Committee decided that the Bill might 
proceed, subject to the condition that the promoters should contribute 
towards the maintenance of the bridge over the South Yorkshire Canal 
and the roads over which the trolley cars would pass, subject to a con- 
tribution of 2d. towards the cost of maintenance. 


Western Valley (Monmouthshire) Rail-less Traction Bill.— 


Allopposition to this Bill has now been withdrawn and it will proceed as 
an unopposed measure in the House of Lords. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MgwBURN, ELLs & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London. W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former ts given in brackets after the title. 


191] SrECIFICATICNS. u 
29.120 ArsEv. Machine for electric brazing, sclderine or welding, for uniting brako strips 
to whee] rims or beads to their rims. (27/6/12.) 


1912 SPECIFICATIONS. 
9,147 MASCHINENBAU-ANSTALT HuMBoLDT. Rotary annular multipolar magnetic sepa- 
rators. (19/74/11.) 
9.637 Samata, Apparatus for actuating conduit covers and collector plouchs cf electric 

railways. (Patent of addition not pran ted.) 

11.306 CRAVEN. Switchboard connecting cords and the like. (Coenate applications. 
13,098/12 and 17.110/12.) 

12.047 K&rrERING. feiition systems. (22/5'11.) 

13,807 HiNzrPETER. Method of and apparatus for telephonically ordering cabs, mes- 
senyers and the like. (Convention date not eranted.) 

13,970, 13.971, 13,973 and 13.974 Automatic TELEPHONE Mro. Co. (Automatic Electric 
Co.) Telephone systems. 

13.972 AUTOMATIC TELEFHONE Mra. Co. (Automatic Electric Co.) Sienalline systems. 

13,997 HARRIMAN & A. REvRoLLE & Co. Dash-pot devices applicable to electric circuit- 
breakers and other apparatus. 

14.143 Jounson, Electric welding. 

14.270 Leitner. Electric switches. 

14.317 AITKEN. Telephone sub station switching systems. 

14,318 AITKEN. (Automatic Electric Co., partly.) Telephone exchane> systems. 

14,324 Lawrence. Mechanism for drivine rotary magnetos on internal-combustion 
engines to facilitate starting. (Coznate application 21,582/12,) 

14,396 HawcRTH & THE THOMAS TRANSMISSION (LTD.) Control and use ot series-wound 
dynamo-electric machines. 

14,564 Siemens Bros. & Co. & GRINSTEAD. Electromagnetic relays. 

Relates to electromaenetic relays for controlline telegraph, telephone and other 
electric circuits and particularly devicss where the removable parts of the relay. such 
as the contact spr.ngs, terminals and armature, can be readily removed and replaced 
from the core and yok? so that spare parts of these movable fittings can be rapidly 
substituted. to take the plac? of the faulty members. The contactsprings are secured 
together independently of the screws which attach them to the body of the relay. 
This enables the set springs to be assembled separately and attached to the relay as 
a whole, so that sets can be readily changed or the number of their parts altered. 

14,576 Davis & Hunter. Electromagnetic measuring instruments. 

Relates to instruments. such as voltmetzrs or ammeters of the kind wherein the 
instrument is made deadbeat or aperiodic without providing a separate ait-damping 
chamber for this purpose. Bv this construction and disposition of parts of the instru- 
ment greater sensitivenozs is obtained, thus resulting in a very low watt consumption, 
and giving a uniformtiy of scale. Tnsdampinzichamber is contained within the solenoid 
throuvh which the current is passed to excit? the irons in the usual way and by repul- 
sion between them to indicat» the characteristics of tne current under consideration. 
The moving iron attached to the pointer itself constitutes the plunger or vane for the 
dampine chamber, and in this way an extra damping chamber and plunger are ren- 
dered unnecessary and an economy of spac2 and reduct on of moving parts is effected. 

14.655 Farkas. Incandescent lamps with drawn metal wire filaments. (23/6/11.) 

14,739 CHEATHAM. gElectrically-controlled point or switch operating mechanism for 
railways and the like. (22/0/11.) 

14,837 Hittz. Receivers for printing telegraph systems. 

14,945 Clausen. Call-distributing telephone systems. .(26/6/1].) 

15.065 HARRISON. Electric ovens. 

15,072 KettH. Telephone systems. (28/6/11.) 

15.127 Clarke. Electric lamps using incandesconc2 filaments of the second class. 

15,404 SokAL. Storage batteries. 

Relates to storag? batteries. and particularly to a method for convevine the elec- 
trolyte under pressure through the electrodes, and using hollow. or partly hollow, 
elements which are disposed ro as to surround each other complet:ly, and so that the 
length of the edge which is to b» secured against }2akaz> is materially increased. 

15,485 Junius PiN7sCH Axt.-Ges. (Firm of.) Supporting devices for Slam2nts or wires 
in incandescent meta! 8lament lamps. (18/11/11.) 

15,920 ELgkrRo MOTOREN WERKE HERMANN GRADENWITZ. Electrical aerial rail or 
rope ways. (8/7,11. Addition to and divided application on 12,833/12. May 21.) 

16.032 Bsitacs. Counting mechanism of anemometers. 

16,307 BeurreLL. Appliances or means for mounting incandescenc? electric lamps and 
the manufacture th-reof, 

16,374 ZivNosTrTBNsKA BANKA v PRAZE (FIRM or). Subscriber's stations in automatic 
telephone systems.(12/7/11.) 
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16.671 PonRAK. Irsulating and tensionine device for electric cables. 

17.247 Maurice & Byna. Electric flocr lamns. 

17.858 Western Evectric Co. (Western Electric Co.) Automatic telephone exchanes 
switches and controlling circuits therefor. 

18.271 Gov. Electrical messae* device. 

18,275 LAMBERT. Combined plue and switch for electric circuits. 

18,747 B.T.-H. Co. (General Electric Co.) Electric reetifvine apparatus, 

Relates to vibrating d-vicos for rectifying alt?rnatine currents, A dampine devices 
such as a sprine, is provided which eneaccs th» armature, and ts of suffici^nt strength 
tc prever t the oreraticn of the armatur. by the comparatively weak battery current, 
and yet dors not prevent the recti& r from operating in the normal manner. On 
cessation of current the armature comes to rest neer ons of the peles of th» electra. 
maenet in a sutabls position for starting. Two sprines may b» provided, ans fer 
dampine the movements of the armaturo and th» other for brineine tb» armature 
fo rest maar one pol: af the electraom ucast. l 

18,764 iis & Hort. Electric lighting and ignition apparatus of motor vehicles and 
the lk». 

20.252 Ei gc Ts;iC & ORDNANCE ACCESSORIES Co. & Cox. Electric resistance? erids. 

21.725 Stern., Holisrs for t l-phones. 

22.262 B.T.-H. Co. (General Elsctric Co.) Combined eltctric indicators and stam flow 
mrtors. 

22.450 STERLING Terernone & Erectric Co. (Schaffsr & Co) Mine exploders 
(Addition t^ 27.3184 26.) 

22.592 Lanois & Gyr (Firm oF). Two-rat» electricity meters. (61011) 

22.807 Torner. Portabl? arparatus for use in connection with ar ord nary bath for the 
apphciton ef el ctricity to the human body. 

23,150 Marks. Ct Vulkan Maschinen Fabriks Akt.-Ges.) Switches for ^betromac- 
netic clutch’s in machin s with reversal of motion. 

23,860 FiscuEgr. Manufactur» of mica plates for electrical resistanceos and the lik». 

24 343 Lake. (Soc. Anon. le Carbone.) Brushes or collectors for el:ctrical machines, 

24.954 SeuctrEgR. Electricity meter. (9804 12) 

28.704 B.T.-H. Co. & WuirAKER. Brush-ratsine mechanism fer dynimo-«lectric machinss, 

25.787 HuTTMANN & HabERL. Electric time switches. 

26.288 WESTINGHOUSE METALLFADEN GL'HLAMPZNFABRIK Ges. Filamont carriers for 
electric incandescent lamps. (20/1) /11.) 

26,485 GCasic;ROWSKI. Apparatus for electric sterilisation of closet seats and the like, 

27,922 MiraM. Eiectromaenets for producing mechanical movements. (4/12 11) 

R lates to lifting electromaenet adapted to work with polyrhase alternating 
current having an annular laminated core and armature, the exciting windings brine 
so arranead on the care that the axes of the coils lie parallel, or approximately parallel, 
to the direction of the attraction, the maenet surface and the armature surface being 
of conical form and the windines being so arranged that the separate coils overlap. 

27.961 Ropert Boscu (Firm oF), Devices for the automatic regulation of electric 
machines, (18 11:12.) 

28.359 Von HENTzEL. Apparatus for heating liquids by electricity. 

28.824 SIEMENS Bros. & Co. & GstusTRAD.  Electromaenetic relays. (Divided appli- 
cation on 14.54 12. 21/6.) 

29.302 Stern & THe PxiTisH Ever Reapy EtECTRICAL Co. Portable electric lamps. 

29.375 COMPAGNIE GENERALE RADIOTELEGRAPHIQUE. Method of charging condensers 
in parallel and duschareine them in senes. (2112/4113 

The advantire of this arrangement lies in the possibility of obtaining a relatively 
[are^ amount of. self-inductanc in circuits of high frequency without the voltae: of 
the charge beine so high as to cause dithculty with the insulation. The arrangements 
are such that the condensers are charved in parallel and at the end of the first sem: 
oscillation of the dizchare? of one condenser, when its polarity is reversed, it is dis- 
chare-din series with the other condenser which at this time has lost no appreciable 
portion of its chare». [n this way both condensers are automatically connected in 
series, while stil] maintaining practically their full charge. 

1913 SPECIFICATIONS. 
1,496 THucmpson & Bowpkn, Time switches for electrical and other purposes. 
1.596 StEMENS-SCHUCKERTWERKE GES. Speed control of prime movers. (19/1/12) 

Relates to an arrangement for reeulatine the sped of prime movers, wherein 
between the speed wovernor and the prime mover a transmission device is arranved 
in à manner such that a constant speed is added on to the speed of the prime mever. 

1,994 FASBENFEABIKEN VORM., F. BAYER & Co. oaparatue for the chemical trans- 
pee of eases by multiple contact action at reculatable tempcratures. 
(13:72:12 

2,136 SIEMENS-SCHUCKERTWERKE Ges. Control of electric motors for driving screw 
propellers. (27:1/12.) 

3.224 Siemens Bros. Dynamo Works (Lrp.), KIEFFER & Parker. Ventilation of 
dynamo-electric machinery. 

4.197 GRAHAM, Electromaznetically-operated diaphragms for producing sound. 

5,646 EN ME SHANISGNS INpusTRIE Ges. Electric Pocket lamp with compass. 
(22.11/12. 

10,519 Kitsee. Electric motors applicable for driving kinetographs. (Divided applica- 
tion on [4,880/12. June 26.) 


APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to the. tf they have not been pub! ished 
previously in the ordinary course. Names within parentheses are thoseof communicators 
of inventions. When complete Specification accompanies application an asterisk ts affixed. 


May 39, 1913. 
12,628 CotEBROOK. Automatic electrical advertising writing reproducer. ae 
12,635 ORLING & OrLtna’s TELEGRAPH INSTRUMENTS SYND. Arrangements for simi 
nating irregularities in electric signalling. ] 
12,638 FEDERICO & SEGALIN. Apparatus for transmitting synchronous movements by 
rotating magnetic field. (31/5/12. Italy.)* 
12,651 Siemens & HaiskE Axt.-Ges. Circuit arrangements for telephone systems. 
(8/7/12, Germany.)* 
12.663 B. T-H. Co. (G.E. Co., U.S.) Fluid-fow meters. ^ 
12,670 Worr. Adjusting the accumulators of electric safety lamps on charging benches. 


May 31, 1913. 71 

12.672 TAYLOR. Chaneine the frequency of alternating currents, (Addition to 8.853711. 

12,683 CowrER-CorEs. Dz-position of iron. : 

12,695 A. P. LunpBERo, G. C. LUNDBERG, P. A. LuupBERG & Peso. Electrical switch 

12,710 EtLISON. Circuit-breakers and the like for the protection of alternating-culre 
induction electric motors. (Addition to 13.285/07.)* 

12,723 EvERSHED & VicnoLes & EvgRsHED. Testing insulation and other purposes 


June 2. 1913. 4/12 
12,753 WoLFRAM LAMPEN AKT.-GEs. Supports for filaments of glow-lamps. 3/6/12. 
Germany.)* 
12.809 GIRARDBAU. Generators for hieh-frequoncy currents. (3/5/12, Franc?.)* 
12,813 ELEKTROTECHNISCHE FABRIK ScHAFFLER & Co. Electrical mine-igniting machine 
(5/2/13. G:rmany.)* : 
12,827 dd (Ernest Sydney Heurtley, G:rmany.) Overcoming electrical distur: 
ances, 
12,837 Soc. GENERALE DES Nitrurgs. Construction of electrical hzatine resistances. 
26/7/12. Franc».)* 
12,839 B.T.-H. Co. & Hotpen. Electrical measuring-instruments. 


June 4, 1913. 
12,852 Cartsr. Adjustable telephone arms. ;vidad 
12,882 EtLLisos & MogtLER. Controllers for electric motors and like apparatus. (Div? 
Application on 22,959/12.  8/10/.) 
12,919 Raring & ANGoub. Are lamps. "OM 
12,935 Weavine & FEsRANTI Lto. Switch arrangament for electric heating apparatus 
(Divided application on 17,837/12. 1/8/.) 
12,936 RooTHAAN & FERRANTI Lto. Electric motor starters. 


12,942 FRERMAN. Wireless transmitter and automatic recording apparatus. E 
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COMMERCIAL ** ELECTRICS.” 


The Commercial Motor Show, which closes at Olympia 


_ to-morrow, has been declared by the Press devoted to the 


industry to be a triumph for the British manufacturer. The 
- Birmingham Daily Post" motoring expert stated that 
“it is quite clear that as regards the commercial motor 
industry we may consider this is almost entirely a British 
preserve both in this country and in the British Dominions 
beyond the seas.” Incidentally the present position of the 
motor-car industry in this country is a remarkable object 
lesson to those who decry British enterprise, and seldom, 
if ever, lose an opportunity of belittling the work of British 
engineers. Specifically the great fact of the exhibition to 
be kept in mind by the electrical fraternity is the wonderful 
growth of the commercial vehicle. The earlicr shows in 
which commercial motors were displayed were composed 
almost entirely of heavy lorries and tractors of high loading 
capacity. They were, in fact, but a stage removed from the 
road train which lumbered through the country on con- 
struction work, and was propelled by the agency of steam. 
The commercial motor of to-day is all this and much more. 
One is compelled to marvel at the manner in which the light 
van has sprung into popularity, and the extent to which 
every class of trader is making use of it. The makers of 
vehicles are catering for the requirements of every present 
and prospective user of a vehicle for the delivery or transport 
of his wares or products. There seems to beno limit to the 
development of this class of vehicle, for there is certainly 
not likely to be an immediate falling off in the demand. 
All the light vehicles are petrol driven, and it may happen 
that difficulties will ultimately arise in the price of petrol, 
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which will increase the cost of running to a prohibitive 
figure. It is here that the electric vehicle will find the gap 
into which its advocates may be able to drive a wedge. 
| When prohibitive petrol costs and high maintenance 
charges come to be taken into account the commercial 
motor user will be only too glad to make a change to a vehicle 
| which is mechanically simple and very economical to run. 
There are no representatives of the present types of electric 
commercial] vehicles at the exhibition, and this is a fact to be 
regretted. It need not, however, be deplored, for the simple 
reason that the movement on behalf of the electric vehicle 
in this country lacks cohesion at the present time. The 
vehicle makers, the battery manufacturers, and the central 
station engineers are not ready. In another twelve months 
they will have covered a lot of ground and settled, by mutual 
consent, many difficulties which cannot otherwise be dealt 
with. The committee formed by the I.M.E.A. will, we hope, 
do much to bring the interests of the various manufacturers 
into more immediate line than they are at present. Again, 
by coming to an agreement among themselves on the all- 
important question of rates for battery charging, they will 
encourage the vehicle user to break down any prejudice 
e may now have against storage battery transport. Most 
| important of all will be the effect on the larger petro] 
| vehicle makers of the presentation of a united front by the 
advocates of the electric vehicle. We may expect to see 
these manufacturers building chassis suitable for carrying 
batteries and motor driving equipment, the latter being 
supplied by the electrical manufacturers. Som? motor- 
car manufacturers have arranged to build “ pleasure 
electrics " in this way, but the demand for such vehicles is 
at present very limited. In the commercial world the 
situation Js quite the reverse; consequently there should be 
the greater inducement for the chassis builders to take up 
the running on behalf of the electric. Whatever happens, 
we are confident that the value and importance of the vehicle 
for which our industry stands is now fully realised, and we 
look to the future with complete confidence. 


CURRENT TRADE LITERATURE. 


ENGINEERS Srores.—In our issue of July.4 we commented upon 
the new catalogue which had just been issued by Messrs. W. H. 
Willcox & Co. Our note referred to-a reduced size edition. We 

i have now received the full-sized catalogue, which measures 12 in. 
by 9 in. -by 2 in. thick, and understand that Messrs. Willcox will be 
happy to supply copies of this to bona-fide-inquirers, 
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" BUSINESS NOTICES. 


The telephone number of the Commercial Cable Co.'s Piccadilly 
(London) office has been changed from 4232 Mayfair to 3992 Regent. 


M. Marcel Cadiot. son and successor to E. H. Cadiot & Co., of Paris, 
has since the death of his father carried on business under his own 
name, and has now transferred his business to larger premises and 
showrooms at 31, Rue de Manbeuge, Paris 9, where all communica- 
tions should be addressed. 

Patents Development.—The owner of patent No. 23,491 /02 relating 
to “ Magnetic wheels,” desires to dispose of same or to grant 
licences. Applications to Messrs. Cruikshank & Fairweather (Ltd.), 
65/6, Chancery-lane, London, W.C. 

The proprietor of patent No. 23, 53/1909, relating to “ Alternating 
current motors,” is prepared to sell the patent or to grant licences. 
Applications to Mexsrs. Boult, Wade & Tennant, Patent Agents, 
111-112, Hatton Garden, London, E.C. 

New Showrooms.—Ferranti Limited invite their numerous cus- 
tomers and friends to take an early opportunity of visiting the firms's 
new showroom at Central House, Kingsway, London, W.C. The 
showroom contains a representative display of meters, detail switch- 
gear, oil switches and electrical heating and cooking apparatus. The 
latter is an exceptionally complete line. which includes the new 
domestic oven. An inspection of the apparatus on view will. it i8 
urged, substantiate the firm's claims for quality. durability and finish. 


Annual Holidays.—The Record Electrical Co. ask us to announce 
that their Broadheath works will be closed from 5:30 on Friday. 
Aug. 1, until 7:30 on Monday, Aug. 11. for the annual holidays. 

The London Electric Firm, Croydon, notify that their works will be 
closed from Saturday, Aug. 2. to Monday, Aug. 11, for the annual heli- 
davs. A small staff, however, will be present for urgent business. 

The works of Cryseleo (Ltd.) will be closed from Aug. 2 until Aug. 11. 

Messrs. Elliott Bros. announce that their works will be closed from 
July 31 to Aug. 9 inclusive, but asmall staff will be in attendance to deal 


with urgent correspondence. 
The works of the Langdon-Davies Motor Co. will be closed during the 


August bank holiday week, but the office will be open and correspondence 
will be dealt with as usual. 


nL LLU UL ALL 

ELECTRICITY SUPPLY. 

UNITE EU L E 
EXTENSIONS. 


Aberdare.— An unopposed inquiry was held here last week into the 
Council's application for sanction to borrow £2.453 for extensions of 
the electricity supply works. Evidence in support of the application 
was given by the consulting engineer (Mr. 8. Sellon) and the resident 
electrical engineer (Mr. A. J. Abraham). 

Bedford.—The L.G. Board have intimated to the Council that they 
have had under consideration the report made by their inspector 
(Mr. T. Ekin) with reference to the application for sanction to bor- 
row £11,590 for the electricity undertaking. 

The Board have sanctioned the application for £1,800 for prospective 
expenditure on services. With regard to the sum of £9,790 for a Diesel 
engine, &c., in view of the facts ascertained by the inspector at the 
inquiry, the Board are not prepared to sanction the loan for the purchase 
of this plant. 

Bolton.— The L.G. Board have sanctioned a loan of £19.705 for the 
erection of the new electricity generating station at Back-o’-th’- Bank. 


Bradford.—The city electrical engineer (Mr. Thomas Roles) has 
prepared a report on the question of extensions of the Valley-road 
electricity works. 

Mr. Roles recommends the extension of the plant at the V alley-road 
station in order to be in a position to meet the increasing demand for 
power.and he reports against the su gyestion to erect new electricity works. 

Cardiff.—Last week the Finance Committee recommended the 
Council to apply for a loan of £30,000 for additional generating plant 
at the electricity works. | 

The city electrical engineer ( Mr. Arthur Ellis) has reported that 396 
new consumers were connected last year, and the plant was now almost 
fully loaded up. Last year.a profit of nearly £5,000 was made on the 
undertaking. Unless new plant was put in by the winter of 1914 they 
would be unable to take on any fresh consumers. The proposition was 
carried unanimously. 

Doncaster.—An inquiry was held here on Tuesday into the appli- 
cation of theYCorporation for sanction to borrow £12,500 for the pro- 
vision of further plant for the electricity undertaking. 


ILU 


— 


| 


The town clerk (Mr. R. A. H. Tovey) said that the application was 
made because the natural load on the electricity works had considerably 


increased. In addition, they had recently applied for permission to 


extend the lighting area and also for the supply of powcr. 


At present 
they were applying for permission to extend the arca 30 as to include the 
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urban districts of Balhy-with-Hexthorpe and Bentley." Those district 
were undergoing very large development, owing to new collicries syrin à 
ing up around the borough. They had also applied for power to ine 
the tramway system to Brodsworth and Warmsworth. Those various 
extensiona would, of courae, necessitate the purchase of more cars and tl 

use of more electrical energy, and it was considered very desirable to i 
down a pretty large plant at once in order to meet the requirements, : 


Islington (London).—The Borough Council have authorised the 


laying of a |t. distributing main in Biddlestone-road, which wi 
lighted electrically. Ls SONUS 


Kettering.—The Council have received sanction to a loan of £1,400 


for a new feeder cable. 


London County Council .—On Tuesday sanction was given to 


Bermondsey Council to borrow £8,682 for electrical purposes. “ 


Committee on London Electricity Supply.—It was agreed to sanction 


expenditure not exceeding £2,500 for the Special Committee on London 
Electricity Supply in respect of expert assistance and other expenses 
incidental to the inquiry. 


Long Eaton.—An unopposed inquiry was held on Wednesday into 


an application of the Council for sanction to borrow £10,000 for the 
extension of the electricity works. 


Stepney (London).—The London County Council has sanctioned the 


borrowing of £25,000 for the Limehouse electricity station extensions 


In anticipation of further extensions at the above station it is proposed 


to acquire further property at a cost of £4,800. 


The offer of Nottingham Corporation to supply 198 demand indicators 


at 10s. per instrument (plus cost of carriage) has been accepted. 


GENERAL. 
Aberdeen.— The County Road Board recommend the County 
Council to sanction the application of Mr. John Souter, builder, 
Insch. for leave to erect poles and overhead wires for electric lighting 


in the villages of Insch, Rothney and neighbourhood. 


Ardee (Ireland).— The Town Commissioners are in negotiation with 
Mr. W. Antrobus as to the erection of hydro-electric works for the 
supply of electricity in this district. 

Banff.— There is some talk of introducing electricity supply owing 
to dissatisfaction with the gas supply. 

The Lighting Committee have decided to obtain a report on the electric 
lichting of the town. The managers of Chalmers Hospital recently de- 
cided to replace gas by electricity, and the Lunacy Board have now 
resolved to discard their private gas plant and to adopt electric lighting. 

Blairgowrie.—Notice has been given by Messrs. Foote & Milne of 
intention to apply for a provisional electric lighting order. 

Clitheroe.—Mr. J. W. Speight has intimated that he will apply for 
a provisional electric lighting order. 

Hammersmith (London).—Last week the Council approved the 
principle of the scheme for providing five coal storage tanks for the 
electricity supply department in accordance with the plans and 
specification to be approved by the Electricity Committee ; and the 
Committee were authorised to invite tenders for the supply an 
erection of the tanks and the construction of the pipes and appur- 
tenances for the storage and conveyance of coal. 


Norwich.—The handsome new premises of Messrs, Frasers (Ltd. 
were recently opened. 

Of course, the whole of the building is lighted electrically, the wiring 
and fitting work having been carried out by the installation branch of the 
Corporation electric supply department. The general lighting of the 
ground, first and second floors is by means of 55 * Union " inverted are 
lamps. The various showrooms, which are fitted upto represent different 
periods, as well as the offices and basement, are lighted by metallic 
filament lamps with holophane shades in the majority of cases. All the 
fittings, brackets and pendants, &c., have been specially chosen to suit 
their surroundings. About 140 metallic filament lamps in large window 
reflectors of a special design, lined with mirrors, have been fixed at the 
tops of the windows for lighting the show windows. There are also 
numbers of wall plugs fitted throughout the building, so that at any m 
special lamps can be connected thereto in order to produce varot 
lighting effects and for showing small electric motors. electric piane? 
&c., at work. The building is supplied with electric energy from the 
Corporation electric supply mains, there being two services, and the 
wiring has been so carried out that no floor is dependent upon ont sour 
of supply. All the wiring has been carried out in enamelled screwed 
steel tubing embedded in the walls and floors while the building wa in 
course of erection, the wires being drawn in afterwards. 

Nuneaton.—The formal inauguration of the new plant s the 
electricity works took place last week. 

Presentation.—The staff of the Erith electricity works have n 
sented Mr. R. N. Mayne, deputy electrical engineer. with a wale 
as a token of the regard and esteem on the occasion ofthis appoint- 
ment as chief electrical engineer at Redditch. 

Waterford.—The Corporation require an electrical engin ‘cht 
furnish them with a report, plans and estimates for an electric lig 
installation. 
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LIGHTING NOTES. 


Annan.—Messrs. J. & W. Purves will apply for a provisional 
electric lighting order. 

Bath.—The Electrical Committee is to consider and report on the 
advisability of substituting electricity for gas where the latter is now 
used in buildings ow ned or controlled by the Corporation. 

Clones.—The agreement between the Council and Mr. Chas. 
Ferguson for public electric lighting has been sealed. 

Library Lighting.—Coedffrane Parish Council (Neath) have 
decided to obtain estimates of the cost of wiring the free library. 

St. Pancras (London).—The lighting of Kuston-road is to be im- 
proved by the introduction of 18 modern flame arcs, and the erection 
of an additional lamp at King's Cross Circus. The question of im- 
proving the lighting of the main roads of the borough is under con- 


sideration. 

Workhouse Lighting.—Lewisham (London) Guardians have 
applied to the L.G. Board for sanction to a loan of £1,750 (repayable 
within 10 years) for an electric lighting installation. 

Brentford Guardians are to engage an electrical engineer (at a 
fee of 25 guineas) to report as to the best means of obtaining the 


current required to light the union buildings. 


POWER AND HEATING NOTES. 


Electricity in Jute Works.—The directors’ report of the Champ- 
dany Jute Co. (Ltd.) for the year ended April 30 states that orders 
have been placed for 181 hessian and 6I sacking looms, with the 
necessary preparing and spinning machinery. "Ihe new plant will 
be driven electrically, power being supplied by a high-pressure steam 
turbine, and the machinery required for the installation has also heen 
ordered. The new plant is due for shipment within the next four or 


five months. 

Hastings.—Last weck the Electricity and Public Lighting Committee 
recommended the Council, with a view of increasing the day load, to 
reduce the present charge of 11d. per unit for the supply of current 
for power, heating and cooking from the September quarter to 1d. 
per unit, and also to reduce the existing rents for the hire of elec- 
tricity meters. 

After discussion, an amendment referring the matter back was carried 
by 18 votes to 12. 

Worksop.—The electrical engineer (Mr. J. P. Crowther) has been 


authorised to experiment at his private house with electricity for 


heating and cooking on payment by him of £4 per year. 


TRACTION NOTES. 
TRAMWAYS. 


Glasgow.—The Tramways Committee have decided to allow the 
general manager of the tramways (Mr. J. Dalrymple) to visit several 
of the most important cities in America, where tramways are in 
operation, im order to acquaint himself with the most. modern methods 


of tramway traction. 


Huddersfleld.—The Tramways Committee have made arrange- 
ments for the extension of the tramways to Elland and West Vale. 


Liverpool.—An interesting report on contract and transfer tickets. 
&c., has been prepared by the tramways manager (Mr. C. W. Mallins) 
for the Tramways and Electric Power and Lighting Committee. 

In the report. Mr. Mallins states that the year 1912 was the best on 
record, 134,249,967 passengers having been carried at an average fare 
of E1281. per passenger. The total receipts were £668,220, of which 
£601,291 was absorbed in operating costs, standing charges and renewal 
and depreciation, leaving £66,929 for relief of rates. The provision made 
for renewal and depreciation is not, in the opinion of Mr. Mallins, in 
excess of the requirements, having regard to the period the system has 
boen in operation and the length of useful life which still remains in the 
permanent way, rolling stock, overhead equipment, &c. Should the 
Committee decide to change their policy the only sum at their disposal 
was the amount contributed in relief of rates, which works out at about 
$d. per passenger. The amount might appear a large sum in the aggre- 
gate, and no doubt proves very helpful to the ratepayers, but if divided 
amongst the whole of the tramway travellers it became almost infini- 
tesimal to each, and any considerable reduction in the total receipts or 
Increase in the operating costs might wipe out the sum referred to and 
even produce an adverse balance. Regarding stages and fares, Mr. 
Mallins points out that the policy has been to give long Id. stages with 
corresponding cheap through fares, and shows by & comparison with 
Other systems that in Liverpool there is à much cheaper system of tram 
fares than in any other city or town in the country. He communicated 
with the principal tramways undertakings regar.ling the use of contract 
Uckets, but he found that none of the 84 from whom replies were received 
with three exceptions issues them. All consider that they are imprac- 
ticable owing to tbe ditliculty, if not impossibility, of appraising tho 
correct value of a contract on any large tramway system, and, further, 
$he im possibility of cffectually preventing fraud and abuse. The general 


manager is only aware of three undertakings where contracts have been 
introduced —Southport, Blackpool aud Aberdeen. At Southport the 
Corporation found it necessary to discontinue the use of contracts at the 
end of last vearowing to the manner in which they were abused, and the 
consequent serious financial less to the Corporation, while in the case of 
Black pool it was estimated that the Corporation was losing £1,500 per 
annum on them. Out of 84 tramway authorities communicated with 
it was found that 48 issue no transfer tickets, considering that to do so 
would open the door to various kinds of abuse. 24 undertakings issue 
transfer tickets, but in the light of their experience cannot recommend 
their adoption, owing to the fact that they lend themselves to all kinds 
of fraud ; seven see no objection to the use of transfer tickets, while 
five others issue them on a very limited scale. 

With reference to the question of cheap fares for children, the general 
manager ascertained that there is no uniform practice adopted by the 
various tramways authorities: cach authority seemed to arrange its 
fare in accordance with leeal conditions, 

On Friday last the Committee decided to defer consideration of the 
report. 

Mr. Matris also presented a report, in which reference was made to 
the large increase in the traffic receipts during the recent. Royal visit. 
The receipts exceeded all previous records, and there was no accident of 
a serious character. 

The Chairman of the Committee, in moving that the satisfaction of the 
Committee with the working of the tramways and electrical management 
and staff be reeorded by resolution (a course which was unanimously 


agreed to), pointed out that all the staff who worked on the Royal visit 
day were receiving double pay. The constructing and repair staff were 
given a holiday with pay. 

London County Council.—4On Tuesday the Highways Committee re- 
commended a capital expenditure of £14.600 for the construction of 
tramways from London-road to Park-road, Forest. Hill.— Post poned. 

Plant at Greenwich Generating Station.— he same Committee recom- 
mended the expen liture on capital account of £6,500 for two turbo- 
gonerators and the alteration of the engine room floor at the Greenwich- 


gen^rating stati on.—/"ost poned. 
Tramways at Vammeramith,—An_ estimate of £19,700 was approved 


for the reconstructino for racks in Goldhawk-road and King-strect. 

Oxford.—The Tramways Committee recommend the Corporation 
to adopt the tramway scheme (with certain modifications) submitted 
by Mr. W. B. Cownie, of the National Electric Construction Co. 

Petrol-electric cars will be employed in High-street, Cornmarket and 
Queen-street ; the overhead trolley system will be used in the outskirts 
of the city, including Iffey-road ; motor buses on the routes now covered 
by horse buses (excepting [ffey-road): and a motor bus will be sub. 
stituted for the trams down St. Aldgate’s. The company must pay £500 
a year as rent, and the Committee advise the Council to reserve the 
option of purchasing the existing concern under the Tramways Act, 1870. 

Tramways and Motor Omnibuses.—West Ham Corporation will 
support Croydon Corporation in their agitation for legislation which 
will place motor omnibus companies on terms of equality, with 
regard to public obligations, with tramway authorities in the Metro- 
politan area. 

The West Ham tramway accounts for the year ended March 31 
show a deficit of £3,338 (compared with a surplus of £4,082 for the 
previous year). 

At the recent meeting of the West Riding (Yorks) County Council 
the Law and Parliamentary Committee reported on the Mexborough 
and Swinton Rail-less Traction Bill. 

M@Ald. E. J. Crosskey said a Committee of the House of Commons had 
allowed routes covering about 11 mile of main road. The position was 
very unsatisfactory, for the granting of powers in those cases threw a 
grave and expensive duty on the County Councils, who had to repair the 
roads. It was not only the actual loss by damage to the road, but the 
nature of the traffic required a special road surface to be provided, which 
in that case was estimated to cost £2,500 a mile. That was a very great 
hardship, because the company promoted the scheme in order to make 
profits. An allowance of id. per car-mile was considered reasonable 
in those cases to reimburse the Council for the expense they were put 
to for the maintenance of the roads; but the chairman of the Highways 
Committee could tell them it was very unreasonable, and very much 
under the actual cost of repairing the damage caused by those vehicles. 

Walthamstow.—The Tramways Engineer has been directed to ob- 

tain three competitive tenders for fitting a top cover on one of the 


Council's original type cars. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.—The Straits Settlements have issued 
an Ordinance providing for the regulation of wireless telegraphy. 

Sir Henry Norman, M.P., and Com. Silvertop. of the British War 
Oftice Wireless Committee, and Capt. Lefroy, R.E., of the Aldershot 
Experimental Wireless Section, have been on a visit to Vienna to 
inspect the manufacture of Poulsen radio apparatus Many tests 
have been made during the period of their visit. and special attention 
has been given to military waggon and pack sets of the Poulsen 
system, operating over a distance of about 40 miles. 

It is stated that the Austro-Hungarian War.Oftice has elected the 


| Poulsen system for a method ‘of rapid communication with all mili. 
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tary and naval ports. and that for this purpose the Poulsen Company 
havejbuilt'a new high-power station at Ober-la, Vienna, which is 
approaching"completion. 

The General Post Office has issued instructions regarding radio 
telegrams for the use of the general public. and general regulations 
as to the method to be adopted in the transmission of radiotelegraph 
messages. 


Telephone Trunk Line.— The Postmaster-General has decided to 
provide an aerial trunk line between Edinburgh and Aberdeen and 
Glasgow and Aberdeen. 

The new line will carry four additional trunka—two Glasgow-Aberdeen 
trunks and two Edinburgh. Aberdeen trunks. At the Aberdeen end the 
work of construction has begun and about 200 men will be engaged in the 
construction, The cost of the line is estimated at about £50,000. 


HL 8 I A 
EMPIRE NOTES. = 
HUN MI IUUD 


Australasia.—l'he"* Australian Mining Standard " says the munici- 
pal electric tramway from Malvern to Hawthorn and Kew (Victoria) 
was opened on May 30, the Prahran-Malvern Trust working the 
tramways for the municipalities. 

The Melbourne Electric Supply Co, are purchasing additional generating 
plant. 

A report on the proposed scheme for utilising the Lake Rolliston (‘Tas- 
mania) watershed as a source of hydro-electric power for several of the 
western mining fields has been forwarded by the State mining engineer 
(Mr. Hartwell Conder) to the Minister for Mines. [t is believed. that 
power could be profitably supplied to the mining centres of Mount Read, 
Rosebery, Renison Bell and Zechan at a great saving on the present cost 
(about £36 per horse- power per annum). 

Sydney Council have approved the agreement for the supply of elec- 
tricity to the municipality of Concord, 

Preston (Victoria) Shire Council have signined their acceptance of the 
agreement to take electrical energy from the Northcote Electric Supply 
Co. under a combined scheme for the electric lighting of Northeote and 
Preston, the latter Council being charged 14 per cent. more than the 
former because of the necessity for a longer transmission line. 

The Victorian State Executive have authorised Toora Electric Light & 
Power Supply Co. to supply eleetricity in the town and district of Toora 
at ls. per unit. 

Customs Decisions.—A recent supplement of the Australian 
Customs Tariff Guide announces the import duty on contact makers 
is 30 per cent. ad val. (British goods 20 per cent.), and that insulator 
bolts (swan-necked) are admitted duty free. 


FOREIGN NOTES. 


Argentina.—The “‘ Review of the River Plate " says the electric 
tramway company of Mendoza have decided to lay a double track to 
Godoy Cruz at a cost of about $35.000 (paper). Eight cars have 
been purchased and the power house at Carodilla is being enlarged. 

A special committee appointed by the Mayor of Buenos Ayres to con- 
sider à proposal of Mr, H. Rotland for a service of trolley omnibuses have 
reported unfavourably as they consider this system of locomotion incon- 
venient on the routes proposed. 

Buenos Ayres municipality recently approved plans and specifications 
of the Cia Alemana Transatlantica de Electricidad for extensions of its 
cables at an estimated cost of $4,759,000. 

The Municipality of Florencio Varela (Buenos Aires} propose to equip 
electricity supply works. 

Electricity supply works are also to be established at Arroyo Seco 
(Santa Fe). 

The Mayor of Rosario has stated that the tramway company does not 
comply with its concession, as its power house has been shut down and 
current obtained from the Rosario Electricity Co., and that this is pre- 
judicial to the city because at the end of the contract the tramway com- 

any’s material, plant, &c., reverts to the corporation. The Mavor also 
states that art. LS of the concession granted to the Rosario Electricity Co. 
provides that the company is empowered to erect a generating station in 
any part of the city with the exception of a certain radius, and that the 
company has erected a station in the suburb of Sorento which is outside 
the municipal jurisdiction. 

Rosario Council intend to call for new tenders for the public electric 
lighting. It is stated that a clause will be inserted in the specification 
stating that the concession will be for 50 years and that current must be 
supplied for private lighting at a rate not to exceed 18 cents (gold) per 
unit for shops and 15 cents and 9 cents (gold) for private houses afd 
offices, the tariff to be revised each year. "he transfer of the concession 
will be prohibited. 

It is stated that the Columbus Co, has been formed with a capital of 
25,000,000 fr., and that this company will have power to issue bonds up 
to 50,000,000 fr. for the development of the Cia Italo- Argentina de Elec- 
tricidad, which holds a concession from Buenos Aires Municipality, The 
directors in Buenos Aires will be Messrs. R. Fernandez, E. Belli, and 
J. Carosic. 

Lujan (Buenos Aires) Municipality will shortly call for tenders for 
electric lighting, as the concession originally granted has now expired. 
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The City Council of Santiago del Estero are considering the ce-irabisity 
of inviting tenders for the construction of an clectric tramway. 

It is stated that in view of the difficulties encountered by Catamarca 
Municipality in giving a good electric light service, the Government 
contemplate calling for tenders for carrying out the work. 

The Argentine Criminal Appeal Court has confirmed a sentence of one 
years imprisonment passed upon a bookmaker of Buenos Aires for de. 
frauding the Cia Alemana Transatlantica de Electricidad by placing a 
wire in his meter and preventing it from working properly. ! 


Bolivia.—Openings for British Trade.—A consular report from 
Suere says British labour-saving devices and machinery are amongst 
the classes of goods for which there are possibilities of great expan- 
sion in this district. 

At present these goods and many others are chiefly imported through 
German firms established in the country, buving agents in Hamburg, 
Paris and New York, and French and German commercial travellers. 
They are ordered through German, French and American catalogues, 
price lists and correspondence, all in Spanish and accompanied by 
numerous samples. All commercial travellers or agents coming to Sucre, 
whether they bring samples or not, are required to pay a tax which is 
valid on'y for one year, and varies from £24 (tirst class) to £8 (third class), 

Cochabamba and District.—- 1908 the Government gave its approval 
of the statutes of the Electric Light & Power Co., with a capital of 
£08,000. The company has power to supply electricity for lighting and 
to construct a tramway from Cochabamba to Quillacollo, about 83 miles. 
At the end of 1909 the company installed in Chocaya two direet-coupled 
turbines and alternators, each of 150 H.P. The current, which is stepped 
up to TPLO0OO@ volts, is transmitted to Cochabamba, where it is stepped 
down again to 220 volts. In January, 1911, the company opened the 
overhead electric tramway to Quillacollo, the line being 560 d.c, The 
tramway is only worked during the dav, as at night the current is required 
for lighting, and there is only sufficient water to supply one turbine at à 
time. A Diesel has recently been installed by the company, and in 1910 
the company was authorised to brorow £300,000 to construct an electric 
railway from Cochabamba to Arani (about 37 miles), and to extend the 
existing Cochabamba-Quillacollo tramway to Vinto, about 3 miles ; and 
alxo to establish a new power plant at Incachaca, about 31 miles from 
Cochabamba. The railway to Arani is under construction and will be 
finished by the end of July, 1913, half of it having been opened for traftic 
on Aug. I5 last. The extension from Quillacollo to Vinto has been in use 
since dune, 1911, Steam engines are used until the new power plant at 
Inchachaca is ready. The latter will consist of three turbines and direct- 
coupled dynamos of 350 H.P. cach. The new plant is to be finished by 
the end of 1914, and will supply the 37-mile line now under construction, 
The company has also been authorised to raise £450,000 for the lines from 
Vinto to Sipesipe, about 4} miles, to Totora, 62 miles, and from Cocha- 
bamba to Sacaba, about 9 miles. 


Brazil.— Electrical Progress in Rio Grande District.—A report from 
Rio Grande says the tramway system of the city of Rio Grande has 
been bought by the concessionaires of the port works, and has been 
electritied, all the material being supplied from the United States. 

The city of Pelotas, an exception to most of the towns in the State, has 
not up to the present had the electric light, but an electricity station will 
shortly be established for supplying the traction and other purposes ; the 
contract has been secured by a firm from Buenos Aires, A great many 
of the small interior towns are lighted by electricity. The Consul at Rio 
Grande ads “ There has not,so far as 1 know, been any interest shown 
in these enterprises by British firms.” 

British Trade Pros pects.—A report from Sao FRANCISCO DO SUL says 
commercia] travellers from home representing British firms never seem 
to touch the district, but very occasionally travellers for British firms 
with houses in Rio de Janciro pass through. Among articles appropriate 
for this market are electrical fittings and appliances. With respect to 
machinery, &c., it should be kept in mind that at the neighbouring town 
of Joinville most of the large and many of the small factories use electric 
power supplied by the Joinville Light & Power Co, Catalogues should 
be in German and Portuguese if possible, and correspondence may be in 
either of those languages. Under a concession from the State Govern: 
ment of Santa Catharina, a firm, have built on the quays at Joinville à 
flour mill which is operated electrically, energy being taken from the 
local light and power com pany. 


Customs Decisions.—A bulletin recently issued by the Italian 
Ministry of Finance states that the following duties are leviabe 
under the Inrport Tariff : — 

Rings consisting of a strip of cardboard made of a mixture of 
asbestos, rubber and a small quantity of oxide of iron, coated with 
graphite, destined to form part of electrical machines or apparatus 18 
70 lire per 100 kilos (£1. 8s. per ewt.) and on street lamp columns mado 
of east-iron which, before being coated with graphite, have been treat 
with a solution of resin, 7 lire per 100 kilos (4s. per cwt.) " 

The Minister of Finance of the Netherlands has issued a decree specify 
ing that diseharging and loading bridges and suspended railway installa- 
tions for the conveyance of goods from railway tracks, &e., to storage 
places, or vice versa, or from one storage place to another, may not Ue 
classed in their entirety as duty-free factory machinery. Such transport 
installations consist of an iron structure, along which one or more elec- 
trically-driven crabs with automatic clutches and steering houses, aS also 
transport buckets and transport cars, can move on suspended rails or 
metal wires. The following parts may be admitted duty free : Men 

! motors (provided they are not suitable for driving motor vehicles) wi 
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resistances, safety appliances and further appurtenances (provided they 
are imported simultaneously), crabs, antomatic clutches and uncovered 
copper wire, cog wheels, steel wire, unmanufactured rod iron, bar iron and 


shect Iron. 


France.—From a consular report on the trade of Calais and dis- 
trict it is stated that imports at the port of Calais in 1912 included 
machinery to the value of £9,220 (compared with £5,020 in 1911), 


from the United Kingdom, Belgium and Germany. 


Exports of machinery were 1.376 tons (979) to United Kingdom, 
Imports of the same class at 


Boulogne were valued at £390,000 (from the United. Kingdom), com- 


Belgium, Brazil and French colonies. 


pared with £306,360. 
Boulogne Dock IEm provements,—Of the 20 electric cranes to be erected 


at the Bassin Loub?t, five are at work and 10 others approaching com- 
pletion. 


Electrolytic Manufacture of Steel.—A report by the British Consul- 


Generalat Parison the trade of France for 1912 says the Schneider Creusot 


Arms Mfg. Co. and the Société des Hauts Fourneaux et Forges are putting 
up large electric furnaces for the production of steel in the department of 


the Isére—a new departure in France. 


German South-West Africa.— Electricity in Mintng.—A consular 
report for 1912 says the present pumping machinery in the Otavi 


Mining & Railway Co.'s principal copper mine at Tsumeb has proved 
insufficient, and electric pumps are being erected. The electric current 
will be supplied by Diesel engine plant. 

The Khan Copper Mine Co. have come upon a body of ore which is 
considered sufficient to warrant mining operations on a substantial scale. 
Concentration machinery, capable of dealing with 50 tons of ore per diem, 
which will be driven by electricity. is in course of construction. The 
Luederitzbucht electricity works, which supply electric current for publie 
lighting. also supply power for driving machinery on some of the mines, 
The central works, which the Koloniale Bergbau Gesellschaft is erecting 
for dealing with large masses of sand and gravel are approaching com- 


pletion. The electric pum ping station at Elizabeth Bay is now in working 


order. 
Imports.—FElectrical apparatus valued at £3,033 was imported. from 


Germany, £250 from the Union of South Africa, £4 from the United 
Kingdom, and £2. 10s. from other countries. 

Italy.— Electricity in Factories.—A report on the Turin district for 
1912 states that there are in the city of Turin 5,151 factories with 
79,223 operatives, and with the managing, technical and adminis- 
trative staffs there is a total of 93,640 persons. The power used in 
these factories is 39,736 H.P., of which 33,098 H.P. is electrical. 

Wire and Cable Making at Turin.—Vhe manufacture of wires, cables 
and wire ropes gives work to 1,200 operatives, and the production of wire 
and cables for the transmission of electrical energy is becoming very 
important. 

Electric Power in Bicllese Factories,— The. woollen factories m the 
Biellese district (Novara Province) number 131 with 15,068 operatives, 
The motive power amounts to 9,500 H.P., of which 2,890 HP. is electric. 

Power Supply in Novara. Province, —l he. Conti. Electric Power Co. 
have, besides their works in Lombardy, generating stations at Cerano, 
Trecate, Foppiano, Goglio and Novara utilising waterfalls by means of 
machinery of the most modern type. The total power obtained amounts 
to about 50.000 u.r., which is conveyed to the transforming station at 
Novara for conversion and distribution in the province and other dis- 
tricts in Lombardy, The company is building another large generating 
station at. Verampio (20.000 n.r.), which is expected to be ready about 
the beginning of 1915. When the Verampio works are in operation the 
annual output at the company’s works will be equal to about 200,000 Kw. 

Electricity in Alesstndria Hat Factories, —Vhe making of tine felt hats 
in Alessandria (Piedmont) is now carried on in two establishments, One 
of them, which gives employment to 2,050 workmen and clerks, is furn- 
ished with hydraulic, steam and electromotors, of a total of 750 n.r. The 
other, which gives work to 1,100 men, is equipped with seven boilers, two 
engines of 550 mP., and four dvnamos, and there are 70 electric motors, 

Electrical Undertal-ings in Rome.—A consular report from Romie states 
that the local tramway company's revenue for 1912 was £290,810 (de- 
crease £26,755), and the passengers were 08,548,314 (against 71,470.406. 
The decrease is attributed to the fact that one of the most remunerative 
concessions granted to the company by the municipality expired in 1912 
and was not renewed. Two new lines have been recently inaugurated 
by the Municipality. The various agreements concluded between the 
company and the municipality will terminate in 1920. 

The profit on the municipal tramways was £18,595 (- 
the capital) for its first year's working (ended Dec. 31 last). 
passengers were carried. Authority for extensions is being sought. 

The municipality has startod to work its own electricity supply plant. 
Àn arrangement has been made between the municipality and the local 
gas company, who also have electrical plant whereby electricity may be 
supplied by either party to private consumers, at a fixel rate, common to 
both. ‘The arrangement is to last for 10 years. 

Electricity Supply in Civitavecchia. —Kloctrical energy for lighting the 
city of Civitavecchia is brought from Narni, and the 2,000 u.r. available 
besides serving for power purposes for the contemplated harbour im- 
provements, will be used for the illumination of Tolfa, Allumiere, Corneto, 
Montalto di Castro and Santa Marinella. 


Japan.— Wire Imports.—Tho roport by H.M. Commercial Attaché 
at Yokohama on the trade of Japan in 1912 states that the bus' ness 


my, 


10! per cent. on 


21,958,909 
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in insulated wires and cables continued large, the value of the imports 
in 1912 being £571,000, 

Of this the bulk was armoured with metal and was other than sub- 
The United Kingdom and Germany each supplied about 
£250,000 worth, Another reason for the increase in imports of this class 
is the demand from the hydro-electric power companies, Although the 
Japanese clectric wire works have developed considerably they are as 
vet unable to produce satisfactory h.t. cables, 

In ports at Dairen.- -A report from this district savs imports into the 
Leased Territory in 1912 included electrical material and fittings valued 
ai £40,502 (compared with £44,821] in 1911). Japan sent these goods to 
che extent of £18,612, Germany £13,277, United Kingdom £6,694. Rail- 
wavs, tramcars and materials therefore were imported of the value of 
€253.724 (£27,003) (U.K. £92,027, Japan £71,293, Germany £52,065, 
U.S..A £35,824). 

Jerusalem.—A report on the consular district of Jerusalem for 1912 
says a system of telephones has been established connecting all the 
civil and military Government offices as well as the police stations. 

Owing to the death of M. Fouquiau, to whom a concession for the 
establishment of electriciy supply and tramways had been granted, the 
concession became inoperative, and fresh tenders were invited, 

Mexico.—. consular report from SALTILLO says a second electric 
light and power company is now coming into operation in the city. 
The question of the establishment of electric tramways with the co- 
operation of the State Government is engaging attention. 

The first meeting of creditors of Wyndham Wadsworth. engineers’ 
agent and dealer in electrical accessories, 16, John Dalton-street, 
Manchester, will take place on July 28 at the O. Rs. Byrom-street, 
Manchester, and the publie examination on Aug. 15 at the Court 


House, Quay-street. Manchester. 

Portuguese West Africa.- -Electricity Supply Scheme.—<A consular 
report on the trade of Angola for 1912 says it had been found. im- 
possible to have the permanent power station ready before the con- 
cession would have lapsed and the concessionaire company have 
imported steam-driven. machinery which hès been erected. at 
Catumbella, and in Benguela, Catumbella and Lobito there has 
heen a supply of electricity since March last. 

During the dry season the part of the dam already built was strength- 
ened, and a further Ieneth added. The rams of December caused a 
further wash out of the bank and it will now be necessary to construct the 
dam across the fall width of the gorge. With an average dry season, 
there appears to be no reason why the work should not be completed 
before October, 

Sweden.— Proposed Expenditure on Electrical Works.—A report on 
the Swedish Budget for 1914 savs the estimate of expenditure shows 
a decrease of £231,000. from £3,396,000 to £3, 165,000. 

Of this amount €2,37 1,000 is to be met by borrow ing (against £2,525,000 
last year), and this item includes £220,000 for telegraph and. telephone 
development, £35,000 (supplementary to last vears vote) for the sub- 
marine telegraph cable to the island of Gottland, £165,000 for improve- 
ment of railways already constructed, £137,000. for new rolling stock, 
and €495.000 for fresh railway eonstrnetion, l'or the Porjus electric 
power station and electrification of the Gellivara railway £338,000 is 
proposed, for the Trollhittan power station £16,000 (besides the receipts 
therefrom, amounting to about £11.000), for the new electric power 
station at Mokarlely and distributing cables £275,000. ‘The totalex pen- 
ditue is considerably over the original estimate, but the unexpected 
demand for electric: power has necessitated a heavy increase in cable 


marine work, 


laving, 

United States.—//ydro-Klectrie Scheme.—1t is proposed to con- 
struct a dam across the Susquehanna river at Conowingo, Maryland, 
as a nucleus for a hydro-electric development and electric transmis- 
sion system. The dam will be constructed 10 miles below the 
present dam of the Pennsylvania Water & Power Co. at MeCalls 
ferry, and is expected to cost about £2.057,613. 

Electric Supply in Vrrgenia.— The revenue of the Pennsylvania Water 
& Power Co, in 1912 was £148,536, and the total working expenses and 
interest charges amounted to £110,023, leaving £48.513.. The company 
have contracts with the Baltimore Consolidated Gas & Electric Co. and 
the United Railways of Baltimore for providing electric light and power, 
and they intend to add a 16,000 n.r. unit to their plant in 1973, 

Baltimore Conduit System.— Tl he. system of underground. electrical 
eonduits in the streets of Baltimore was begun in 1899 by the munici- 
palitv. Up to the end of 1911 10,047.502 duct-ft., or 846,562 linear ft., 
(more than 160 miles) were laid, and of this nearly 3,000,000 duct-ft. 
were occupied by cables. Fire-alarm and the police telephone systems 
occupied over 250,000 duct-ft. The sum received by the city in 1911 
from the telegraph and. telephone companies and others using the con- 
duits was £28,190, which not only paid the interest on the loans placed 
for the construction of the conduits and also the cost of operating and 
maintenance, but left a credit balance of £6,125. 

Port Improvements at Portland.—A consular report on the Portland 
(Oregon) district for 1912 says an electric derrick of 10 tons capacity, 
placed on the wharf at the west end of the dock, is available for lifting 
propellers, tail shafts, &c. The rates charged for electricity consumed 
vary from 7 c. per unit for 100 units or less to 1J c. for 30,000 units or 
over, in addition to $1.50 per hour (including the services of the engineer) 


while the derrick is in use. 
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Ex ports of Engines and Electrical Goods.—(1) Engines and (2) electrical 
manufactures exported from Puget Sound in 1912 to the Philippines 
and the Far East and British Columbia were valued at (1) £64531 and 
(2) £169,421 respectively, compared with £72,140 and £109,124 in 19101. 

Imports and Ex ports. — A report on the New York consular district for 
1912 states that the total imports from the British Empire to the US. A. 
were valued at £112,389.834 (compared with £91,873.503 in. 1911). and 
exports to various paris of the British Em pire £220,7 70.0256 (£190,090 636) 
Of these totals the imports from the United Kingdom were £62.586.966 
(£50,024,434), and from Canada £24,170,205 (£18,784, 751), the remainder 
being made up of much smaller contributions from the various. British 
possessions abroad. Of theexporis the United Kingdom took £121.395,197 
(£107,762,062), and (Canada £73,.232.407. (£59,NZO,001).— Amongst ex- 
ports from New York in 1912 were electrical instruments. £1.632,000 
(£1,294,000 in 1911), and electrical machinery £775,000 (£077,000). 

Uruguay.—The '* Review of the River Plate " says two new power 
stations are being erected by the tramway company in Montevideo, 


MISCELLANEOUS NOTES. 


Holiday Excursion Facilities.— For the many holiday makers who 
will take advantage of the August Bank Holiday for a desirable 
change, the Great Central Railway have just published a programme 
which gives a varied choice of excursion facilities to al] parts of their 
system. 

A perusal of the company’s special A.B.C. programme reveals the 
extensiveness of the arrangements offered to over 300 holiday resorts and 
towns in the Midlands, Yorkshire, Lancashire and the north of England. 
Special trains will leave Marylebone at convenient. times on Friday, 
Saturday, Sunday and Monday (Aug. 1, 2, 3 and 4). and these ex press 
trains are equipped with restaurant cars. For those who wish to spend 
a pleasant day or week-end nearer home, suitable excursions are arranged 
to many picturesque and historical places in Middlesex, Herts and Beechy 
Bucks. ‘This tract of delightful country, with its old-world villages, 
breezy heights, and peaceful vales, is admirably suited for walking and 
cycling, and special cheap fares are in operation for both the walker and 
the cyclist. Copies of the special holiday programme may be obtained 
free at Marylebone Station, London, W., G.C.R. agencies, or by post 
from publicity department, 216, Marylebone-road, N.W. 


Unemployment Insurance.— Under the Unemployment. Insurance 
branch of the National Insurance Act the Umpire has given the 
following decisiofis :— 

Contributions are payable in respect of 

Workmen employed in the production or distribution of electricity 
in connection with establishments which are engaged wholly or mainly 
in carrying on any insured trade. (Note.—This decision does not relate 
to workmen employed by power companies which sell electricity for the 
purpose of insured trades.) 


DULL 


Electric Rail-less Tramways. 

The Corporation of. BLOEMFONTEDN. OF. S... South Africa, 
invite tenders for the supply and equipment of a system of 
Electric Rail-less Tramways within the City of Bloemfontein, 
including :—{a) supply of Poles, Brackets, &c. ; (b) erection of 
Poles, Supply and erection of Overhead. Lines, Section and 
Feeder Pillars. Feeder Cables. &e. ; (c) supply and erection of 
two 250 kw. Converting Machines, 2.100 volt a.c., 50 cycles, to 
550 volt d.c., &c.; (d) supply and erection of switchboard ; 
e) supply and delivery of 10 Rail-less Electric cars. Tenders for 
the whole, or any section or portion of a section, must be 
delivered to the Agents of the Town Council, Messrs. Davis and 
Soper, 54, St. Mary Axe. London, E.C., by noon Aug. l5. 

"^ Plans and specifications, with conditions of contract from Messrs. 
[7 Davis and Soper. or from the City Engineer Town Hall, Bloem- 
^. fontein. See an advertisement. 


Turbo-Alternators, Boilers, Superheaters, &c. | 
The Municipal Council of SHANGHAI invite tenders for the 
supply and delivery, f.o.b. British port, of two 5,000 kw. Steam 
Turbo-alternators, complete with surface condensing plant, 
&c., and four Water-tube Boilers, integral Superheaters, 
Mechanical Stokers, Economisers, &e. Specifications, general 
conditions and forms of tender frum the consulting engineers, 
Messrs. Preece, Cardew & Snell, 8, Queen Anne’s-gate, West- 
minster, S.W., to whom tenders are to be delivered by noon 
Aug. 26. See an advertisement, 
Telegraph and Telephone Material. 

Tenders are invited by the Commonwealth of Australia for 
the supply and delivery of Telephone Switchboards. Tender 
forms, specifications, &c., from the Commonwealth Oflices, 72, 
Victoria-street, London, S.W. Zhe places and dates for receipt 
of tenders are given (n an advertisement. 
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Workmen employed wholly or mainly in reparing brake or truck gear 
of tramway Cats. 

Contributions are not payable in respect of brakesmen and brakesmen’s 
mates engaged wholly or mainly in examining and cleaning, adjusting 
and oiling brake or truck gear of tramway cars. 

Imports .—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during June, 
1913. and (b) during the current year from Jan. 1 to June 30, with 
the increases or decreases compared with the corresponding perioda 
of 1012 :— 

Fleetrieal machinery (a) £90,054 (increase £9,655), (b) £695,687 (in. 
erence CHOH; telegraph and telephone cables (a) other than sub- 
marine €4.529 (decrease £10,828). (b) submarine £34 (decrease £3,444), 
other than submarine £29,195 (decrease £127,203); telegraph and tele- 
phone apparatus (a) £32,400 (increase £14,423), (b) £131,593 (increase 
£13,867): other electrical wires and cables, rubber insulated (a) £25,722 
Gincrease £19,523), (b) £183,874 (increase £146,964) ; with other insulations 
(a) €5.742. (decrease €1,191), (b) £24,881 (decrease £103); carbons 
(1) £12,088 (increase £5,427), (5) £76,384 (increase £11,961) ; glow lamps 
(0) £10,461. (decrease £2,149), (D) £03,409 (decrease £75,857) ; arc lamps 
and electric searchlights (4) £267 (increase £265). (b) £1,139 (increase 
£312); parts of are lamps and searchlights (other than carbons) (a) 
£7,803 Cinerease £1,475), (b) £52,355 (decrease £6,131) ; primary and 
secondary batteries (4) £4.285 (decrease £1,008), (b) £26,118 (decrease 
£2,752). Total of electrical goods and apparatus, other than machinery 
and uninsulated wire, (a) £121,261 (increase £30,399), (b) £746,129 (in- 
crease £24,308). 

Exports.—The exports of electrical machinery, material, &c., (a) 
during June. 1913. and (b) during the current year from Jan. I to 
June 30, and the increases and decreases compared with the corre- 
sponding periods of 1912, are as follows :— 

Electrical machinery, (a) £198,217 (increase £57,867), (b) £1,160,909 (in- 
crease £232,002) ; telegraph and telephone cables (a) submarine £19,218 
(decrease £90,367), other than submarine £52,180 (increase £11,829), 
(by submarine £841,784 (inerease £201,503), other than submarine £312,143 

| (inerea ^ £189,395) ; telegraph and telephone apparatus (a) £27,315 (in- 
crease £13,535), (5) £146,554 (increase £14,910) ; other electrical wires and 
cables, rubber insulated (a) £21,418 (decrease £1,738), (b) £223,276 (in- 
crease 25,193) ; with other insulation, (a) £45,663 (decrease £15,733), (b) 
312.805 (increase £31,188) ;; carbons, (a) £831 (increase £411), (b) 
£5,073 (decrease £388) ; glow lamps (a) £13,079 (increase £2,251), (b) 
£79,199 (decrease £17,214); are lamps and searchlights, (a) £946 (in- 
crease £268), (b) £6,374 (decrease £3,761) ; parts of arc lamps and search- 
lights (other than carbons) (a) £5,649 (increase £2,950), (b) £16,754 (in- 
crease £5,512), primary and secondary batteries (a) £25,599 (increase 
£18,933), (b) £133,705 (increase £40,102). Total of electrical goods and 
apparatus, other than machinery and uninsulated wire, (a) £301,454 
(decrease £20,125), (b) £2,582,811 (increase £616,478). 
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TENDERS INVITED. 
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| 
Turbo-Alternator, Condensing Plant, Rotary Converters, &c. | 
The Electricity Committee of NogwICH "Corporation invite 
tenders for the supply of one 3.000 kw. Turbo-alternator and 
Surface Condensing Plant, Rotary Converters and e.h.t. Switch- 
gear, Specifications, &c.. from the city electrical engineer (Mr. 
V. M. Long) and tenders to the Chairman of the Electricity 
Committee by 11 a.m. of Aug. 12. 
Infirmary Lighting. 
BERMONDSEY (London) Guardians want tenders by 6:30 p.m. 
July 31 for re-Wiring at the Infirmary, Lower-road, Rother- 
hithe. Specitications from the Clerk, 283, Tooley-street, S. E. 
Street Lighting. 
AvauNACLOY Town Commissioners want tenders by Aug. l 
for lighting the streets by electricity or gas. Particulars from 
Mr. Robt. Boyd, Aughnacloy. 
Wiring. 
Tenders are required by noon July 28 for wiring the new 
slaughterhouse for HECKMONDWIKE & District Co-operative 


Society. Particulars from Mr. Hy. Stead, architect, Heck: 
mondwike. 


HuriL Education Committee require tenders by 10 a.m. 
July 31 for Wiring and Fitting the school for Fishermen, 
Boulevard, Hull. Plans may be seen and specifications obtained 
at the office of the City Architect, Guildhall, Hull 
Electric Bed Lifts. 


Tenders are invited by the Public Works Department of the 

Union of South Africa for the supply and erection of three 

Electric Bed Lifts for the new hospital at PORT ELIZABETI. 

| Tenders by noon Sept. 10 to the Chairman, Union Tender Board, 

P.O. Box 371, Pretoria, Schedule, &c., from the District Eng" 

| neers of the Public Works Department in the capitals of tbe 
several provinces. 
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Turbo-Alternator, Converters, Switchgear, &c. 


NoRwICR* Electricity Committee require tenders by 11 a.m. 
Aug. 12 for supply of 3,000 kw. Turbo-alternator and Surface 
Condensing Plant, Rotary Converters, and e.h.t. Switchgear. 


Specifications, &c., from the City Electrical Engineer. 
Switehboard Accessories. 


Christchurch (N.Z.) City Council invite tenders for the supply 
and erection of a 13-panel e.h.t. Switchboard and Accessories. 
in connection with the distribution in CHRISTCHURCH of current 
from the hydro-electric station at Lake Coleridge. Tenders by 
Sept. 6 to the City Electrical Engineer, Christchurch, from whom 


specification may be obtained. 
Surface Condensers, Hot Wells, Piping, Pumps and Motors, &c. 


The Agent-General for VicroRiA invites tenders for (4) Twin 
Surface Condensers, Hot Wells, Piping and Sundries, (B) Air 
and Water Extraction Pumps and Motors, and (c) Circulating 
Water and Sump Pumps with motors, for a power station to be 
constructed in connection with the electrification of the Mel- 
bourne suburban railways. Specifications with forms of tender, 
from the Agent-General, Melbourne-place, Strand, W.C., to 
whom tenders are to be delivered by first post Monday, August 4. 
Farther information may be obtained from the consulting 
engineers, Messrs. Merz & McLellan, 32, Victoria-street, S.W. 


Electricity Supply Undertaking. 


The Turkish Ministry of Public Works, CONSTANTINOPLE, will 
receive tenders until Sept. 13 for the supply and distribution of 
electric power in the islands of Prinkipo. Halki, Antigoni and 
Proti. Conditions, &c.. are obtainable from the Ministry of 


Public Works at a cost of half a Turkish lira (9s. ). 
Tramway Construction. 


Tenders will be opened on Aug. 9 at the offices of the Ministry 
of Fomento, Madrid, for the Construction of an Electric 'Tram- 
way from Baeza Station. on the Madrid-Saragossa- Alicante 
railway, to Linares. An option is held by the Cie d' Electricité 
et de Traction en Espagne. (The contract will probably bo given 


to a Spanish firm, but some British material may be used.) 


Tenders will be received until Aug. 27 for the construction and 
working of an electric tramway in Vico (Span). The Cia Anon. 


Tranvias Eloctr:cos de Vigo has an option on th's concess on. 
Electric Crane. 


Tenders will he received at the State Railway Offices, PARIS. 


until Aug. 8 for the supply of an electric Travelling Crane. 
Equipment of Power Station and Distribution Network. 


The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Klectric Power 
Station at the port of VaLPARAISO. Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square. London, W. 


Hydro-Electric Plant. 


The Municipality of Limon (Costa Rica) require tenders for 
the erection and working of a hydro-electric plant to supply 
power to the city of Limon and neighbourhood, the plant com- 
prising two 414 H.P. Pelton turbines, two 400 kw. generators. 
and six transformers. The date for the opening of the tenders 
will not be before Sept. 18. Plans and particulars may be 


obtained from tho Ingeniero Municipal, Limon. 


PATATE THEME HIDE TD RAME ITE 
TENDERS RECEIVED AND ACCEPTED. = 
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Lonpon County Couwci.—The Council have received the fol- 
lowing tenders (from selected firms) for the supply of charging appa- 
ratus for the electrically driven fire appliances which it is proposed 
to place at the new Hammersmith fire station (motor-generator and 
switchboard) :— 

Electric Construction Co. (accepted) £158; General Electric Co. £181; 
Chief engineer's estimate, £128. 

The Council have also received the following tenders for the supply. 
&c., of a 50-ton overhead travelling crane for Greenwich station :— 

Babcock & Wilcox (accepted) £2,285; Cowans, Sheldon & Co. 
£2,809 10s.: Joseph Booth & Bros., £2.970; Carrick & Ritchie, £2,989; 
S. H. Heywood & Co. £3,392 10s. : Chief officer's estimate, £2,200. 

Messrs. Babcock & Wilcox will be allowed to sub-let to the General 
Electric Co. and the British Westinghouse Co., the cleetrical equipment : 
to the Lanarkshire Steel Co. or the Steel Company of Scotland, the steel 
sections ; and to Stewarts & Llovds, the cast steel. 

The Council have also accepted the tender of Pinching & Walton (the 
lowest tender) for the electric lighting of Caldecot-road School, Norwood, 
at £292, 6s. (Nix tenders received, highest £391). 

Lamp Contracts.—Under this heading in our last issue (page 630) 
reference was made to the Brighton Corporation orders for lamps. 


— 
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We are informed that Messrs. Siemens Bros. Dynamo Works (Ltd.) 
at present. have the contract for the supply of '* Wotan " lamps for 
the street lighting. The contract referred to in our last issue related 
to a lot of some 4.000 or 5.000 lamps which the Brighton General 
Purposes Committee have purchased for the Town Hall. l'icture 
Gallery. Museums, Schools and other public buildings. 


SrEPNEY.—The Borough Council have received the following 
tenders for the supply of converting plant :— 


WEE Tas pr 
— Tvpeof machine. Speed. Price. 


— 


Bruce Peebles & Co, (accepted) | Motor-converter, | 375 r. p.m. | £5,280* 


Siemens Bros. Dynamo Works. Rotary. ar 4,245 
British Westinghouse Co. ,...... ue 500 ,, 4.4457 

British Thomsen-Houston Co. . - 500 ,, 4,540 

General Electric Co............LL.. TE 200 ,, 4,719 

T $a. —— diisewtexcwon ks | 375 y 5,227 

- TRU m os 300 ,, 5,794 

A. E.G. Electric Co. ................ " | 500 ,, 5,100 

5 "Orr Motor-generator. | 500 ,,, 5,400 

" i "—À > 1300 , 7,000 

Electric Construction Co.......... m ,300 ,, 6,178 

Brown, Boveri & Co. ............. Rotary. 750 » 4,838 

" Wc oc. — deese e ,000 ,, 6,770 

Dick, Kerr & €o.................... Motor-generator. | 428 ,, 6,840 


* Without spares. t Without booster (£5,207 with booster). 

The Council have also accepted the tender of Sweet Bros. for alterations 
to the electric lighting installation at the Whitechapel library at £65. 
There were tive tenders, varying from the amount ef the accepted tender 


to £85. 15s. 
The tender of F. W. Brackett & Co.. has also been accepted at £720 


for the supply of a patent screening apparatus at the electricity works : 
that ef Drew-Bear, Perks & Co. (at £29,314. 10s. 3d.) for extending 
the Limehouse generating station. 

STEEL WORKS PLant.—The Australian Metal Co. has secured a 
contract from the Broken Hill Steel Works, Newcastle, for supply of 
three 500 kw. Belliss- A. E.G. sets, switchboards, &c. 

Brunswick (Vicronra).— The Council have placed a contract for 
cables, wires, &c.. to the value of £1,150. 12s. 4d.. with Warburton, 
Franki & Co. 

SouTHAMPTON,—The Council received six tenders (varying from 
£20. Us. to £69) for wiring the school clinic, and the lowest (that of 
A. T. Wells & Co.) has been accepted. 

Kast Ham.—The tender of Callender's Cable & Construction Co. 
(at £55. 10s.) has been accepted by the Council for the supply of a 
new feeder pillar. 

WarriaMsTOW.-—l'he Council have accepted the tender of the 
Blasberg Engineering Co. (at £980) for the erection of a natural 
draught cooling tower at the generating station. 

NECOCHTA ( ARGENTINA).— Messrs. Siemens-Schuckert (Ltd.) have 
the contract for the conversion of the Necochia (Argentina) tramways 
to electrie traction, 

RornERH AM.—The tender of Chas. Willis (at £96) has been ac- 
cepted by the Council for the supply of an electric hoist. 

SYDNEY (N.S.W.)—'The City Council recently decided to order 
20 ]1.000-415-volt transformers and 20 sets of switchgear from the 
Australian General. Electric Co., at £3,000 ; approved the purchase 
from the British Insulated & Helsby Cables of 500 25-ampere and 
300 50-ampere fuse boxes, at £118 (under existing contract), and 
also gave authority for repeat orders for any further quantity that 
may be required up to Sept. 30, 

AUSTRALIAN ELeEcrricitry Works.—The Provincial Electric 
Development Co. have recently placed contracts for the electricity 
supply plants for Dandenong and Daylesford (Australia) with the 
India Rubber, Gutta Percha & Telegraph Works Co. 

Transformer Contracts.— Messrs. Johnson & Phillips (Charlton, 
Kent) have secured the following orders for their standard tvpe oil- 
cooled transformers during the last few weeks :-— 

Two 625 k.v.a. 6.600 velt for Dundee: one 500 k.v.a. 6,600 volt for 
Oldham: two 150 k.v.a. 6,000 volt for Wigan; three 100 k.v.a. 2,000 
volt for the Admiralty: 51 50 k.v.a. and three 300 k.v.a. 13.200 volt 
for Canada; four 400 k.v.a.. 10.000. volt. for Japan; two 350 k.v.a. 


6,000 volt for Brazil. 
hoad tition the firm have secured upwards of 5.000 k. v.a. in transformers 


for English machinery makers in connection with converting plants, & c, 


Government Contracts.—' The British Government departments 
have placed contracts with the following firms during June :— 

Wer Office. 2W. T. Henlev/s Telegraph Works Co., Hooper's Tele- 
graph & lIndiarubber Works and Johnson & Phillips, electrical cable ; 
Urvseleo (Ltd.), electric lamps; Siemens Bros, & Co., signalling lamps ; 
V. G. Middleton, electric lighting of R.M. College, Sandhurst. 

Indian Office.—Pritechetts & Gold and J. Stone & Co., accumulators ; 
Bullers (Ltd.), insulators, 
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Crown Agents for the Colonies.—Bullers (Ltd.) and Siemens Bros. & Co., 
insulators: India Rubber, Gutta Percha & Telegraph Works Co., relays, 
&c.: Siemens Bros. & Co.. switehboard ; Hooper's Telegraph & India 
Rubber Works, insulated wire; Elliott's Metal Co.. copper wire. 

Post Office.—Western Electric Co.. telephone apparatus and telephone 
exchange equipment, London (central, city and north), Edinburgh (cen- 
tral), Ealing and Shipley exchanges: Peel-Conner Telephone Works, 
telephone exchange equipment, Doncaster and. Runcorn exchanges ; 
and Automatic Telephone Mfg. Co.. telephone apparatus and exchange 
equipment for London (Museum) exchange: British L. M. Ericsson 
Mfg. Co., telephone apparatus; W. T. Henley’s Telegraph Works Co. 
and Siemens Bros. & Co., telephone and submarine cable: British 
Insulated & Helsby Cables, Callender's Cable & Construction Co., and 
Connolly Bros.. telephone cable; Bullers (Ltd.) and T. W. Lench (Ltd.). 
telegraph ironwork; T. Bolton & Sons, Shropshire Tron Co. and F. 
Smith & Co. (inc. in London Elec. Wire Co. & Smiths), bronze wire. 


MUNICIPAL ACCOUNTS. 


Barnes.—On the electricity department at March 31 the capital 
expenditure was £79,351"(increase £1,932), of which £22,244 has been 
repaid. 

The year's revenue was £14,258 (compared with £13,316 in 1911-12), 
working and general ex penses were £6,705 (£4.769), leaving gross profit 
£7,553 (£8,547). Interest required £2,105 (£2,116), and instalment of 
loans £3,457 (£3,351), leaving net profit £1,991 (£3,080). Fuel cost 0-50d. 
(0-35d.) per unit, works costs were Q-81d. (0-53d.), total costs, with 
rents, management, insurance, &c., 1:224. (0.063.), and capital charges 
were ]-Old. (L-11d.). Units generated were 1,502,775. (1.339.520) and 
sold 1.312,896 (1,191.470). Maximum load was 770 kw. (710 kw.) and 
load factor 19-35 (19-15). There are 2,886 (2.570) consumers and 95,752 
(87,385) equivalent 8 c.p. lam ps connected. There are 284 public lam ps. 
all metallic filament. 

Cardiff.—For year ended March 31 the accounts of the electricity 
department show capital expenditure £283.876 (increase £4,776), of 
which £85.299 is repaid or in sinking fund. 

Revenue was £53.352 (compared with £48,367), total costs were 
£32.004 (£28,808) and interest and sinking fund required. £17,108 
(£17,101). leaving net profit £4,108 (£2,458). Average price obtained 
was 2-0Id. (2-07d.) per unit, and eost of production was 0-48d., or 0:703. 
including capital charges. Units generated were 7,447,821. (6,450,436) 
and sold 6,226,887 (5.290.458), maximum load was 3,356 Kw. (3.038 kw.) 
and load factor 21-18 (19-08). ‘The total number of lamps connected is 
equal to 10,235 kw. (increase 911 kw.), and motors connected are cqual 
to 4,669 H.P. 

On the tramways the capital ex penditure is £183,270 (increase £210), 
of which £244,803 has been paid off or set aside for redemption of debt. 
Revenue was £450,626 (compared with £144.924 in previous year), of 
which £19.719 was for current supplied. to electric lighting department, 
and working expenses were £84,293 (£19,274), leaving gross profit 
£60.333 (£05,150). After meeting capital charges there was a surplus 
of £20,326, of which £6,947 (£6,947) has been placed to depreciation fund 
and £9,400 (£9.300) devoted to relief of rates. Average fare per mile was 
0-736d., average total revenue per car-mile. 12-014d.. (11-858d.), and 
working expenses Gneulding power) were 6-503d. (6:438d.). Passengers 
carried were 28,365.277 (27,561,052), car-milex run 2.614.901 (2,586,421) 
and units used 4,015,405 (3,864,200). 

Coventry.—The accounts of the tramways department for the 15 
months ended March 31 show gross capital expenditure £211.298. 

Revenue was £47.643. working expenses were £29,609, interest re- 
quired £10,379 and sinking fund (sht months) £3,287. Net balance 
(£4,134) was disposed of by placing £2,876 to reserve and applying £1,208 
to renewals, cost of raising loans, &e. Total revenne per car-mile was 
9-451d. for 12 months ended March 31, and working expenses were 
B-892d. Average fare charged per mile was 0-866d, Passengers carried 
in the 12 months were 7,639,060, car.miles run 004,207 and units used 
1,533,212, the figures for the previous. three months being 167,911. 
229,970 and 373,57». . 

Epsom.—The gross capital expended on the electricity department 
at March 31 was £40,943 (increase £660), but £15,335 has been repaid. 

Annual revenue was £6,519, gross profit was £2,894 (compared with 
£3.064), capital charges were £2,757 (£2.197) and net profit was £137 
(£267). Coal cost 0-052d. per unit sold, works costs were 1-703d., total 
working ex penses 2.955d. (against 2-275d.), and capital charges 2:026d. 
(2-197d.). Units generated were 300.310 (368.963) and sold 326,431 
(305,496). Total maximum supply demanded was 251 kw. (275 kw.) | 

The report of the engineer (Mr. A.C. Gilling) says a 300 ur. Diesel oil 
engine set (which displaces two steam sets of 75 kw. and a 35 kw.) has 
been installed. During the year the supply mains were extended. to 
Ewell. Total connections for private consumers are equal to 23.727 
8 c.p. lamps (1.495 having been applied for during the vear). and public 
lamps are equal to 1,458 8c.p. Station load factor was 14:85 per cent 
(12-7 per cent.). ; 

Heston and Isleworth.— The total capital expended on the elec- 
tricity undertaking at March 31 was £66,970, an increase of £3,888 


over 1912. 


The ycar's revenue amounted to £8,908, including £6,041 from private 


and £2,678 from public lighting. The tota] expenditure was £4,308, and 
after paving interest and sinking fund (£4,160) there was a surplus profit 
of £409. after providing £30 for discounts and bad debts ; 1,094,789 
units were generated and 848,403 sold. There are 954 consumer, 
against 883 in 1912; the works cost is 0-74d. (against 0-73d.) and the 
total cost 1-09d. (1-08d.) per unit sold, the increase being due to advance in 
price of coal. There are nearly 100 electric irons out on loan, and Mr. 
tyeeroft thinks there is a very big business to be done with heating 
cooking, &c., as soon as the necessary apparatus can be obtained on hire. 


Keighley.—The capital expended on the electricity works at 
March 31 was £78,838 (increase £5,603), of which £19,542 (£16,610) 
has been repaid or in sinking fund. 

Revenue was £12,472 (£9,767), total working expenses were £6,556 
£4.933), and net profit was £708 (£3). ‘Total working expenses were 
O-515d, (0-59d.) per unit sold, and capital charges 0-409d, (0-58d.). 
Average price obtained was 0-980d. (1-17d.). Power units increased 
from 1,574,481 to 2,509,606, and units sold for all purposes were 3,052,900 
(1,991,595). Total maximum demand was 1,850 kw. (1,350 kw.). 

In his report, the borough electrical engineer (Mr. H. Webber) says 
towards the latter end of the vear's working serious trouble began to 
occur on the old network of distribution mains and the feeder cables 
supplving this network. The trouble was caused by a corrosive action 
which seems to have taken place for a number of years between the lead 
covering on the cable and the little wooden bridges which support it 
at about every 2 ft. The wooden supports seem to have been put in 
wet and not properly impregnated, It is an accepted fact that wood 
should not be placed in contact with lead-covered cables, owing to the 
possibility of a vegetable acid being contained in the wood, which will 
gradually eat the lead away. At some of the supports no lead was left, 
while the condition of the lead varied at others according to the quality 
of the support. As there are many thousands of these wooden supporta, 
Mr. Webber recommends that wherever a fault occurs the old cable be 
removed for a considerable distance at each side of the fault, and renewed 
with new paper-insulated cable instead of the jute insulation originally 
installed. There are 567 (506) consumers, and the power and lighting 
connections are equal to 97,846 (75.606) 30-watt lamps. Mr. Webber 
considers that before the winter of 1914 another 4,000 kw. turbine should 
be ready for putting on commercial load. Owing to delay in deciding 
about the 2.000 kw. set on order, the department is obliged to tell 
consumers that a supply cannot be guaranteed. until this set is running, 

The tramway accounts for the same period show capital expenditure 
£47,320 (inercase £426), and £16,961 has been provided for redemption 
of debt, Revenue was £9,158 (£9,839), working expenses were £3,971 
£5,984), interest required £I,H17. (£1,160), and sinking fund £1,881 
(£I,S16), and the surplus for the vear was £369 (£1,104). Revenue per 
ear-mile was 9-06 4d. (&721d.), working expenses, including power, were 
5910d. (5-012d.). Passengers carried were 3,099,272 (2,245,120), car- 
miles run. 242,500. (242,919), and units used 254,636 (248,096) = 105d. 
(L021d.) per car-mile. Mr. Webber’s report says d. fares were in- 
augurated during the vear, and a commencement was made with the 
substitution of trackless trolley buses for petrol buses. The full 
result of tlie former is not vet apparent, as other causes, such as the bad 
summer and reduced bus service, are partly responsible for the large fall 
in revenue. Mr. Webber says the trackless trolley buses. will easily 
outstrip the petrol buses, and that it would appear to be wise not to delay 
much longer before starting the electrification of all the routes on which 
motor buses are at present in use, The average consumption of current 
on the route which has been equipped is 50 units for 56 bus-miles (-= about 
0-0 of à unit per mile, equal to 09d. per mile with current at ld. per unit. 
It is more than probable that total expenses, including capital charges, 
will not exceed 7d, (com pared with Is. 3d. for the existing petrol buses). 
The loss on the petrol buses, after meeting capital charges, is £1,305 
(compared with £2,437 in previous vear). 


Kirkcaldy.—On the electric lighting department the capital expen- 
diture at May 15 was £76,094 (increase £8,807). 

Revenue was £11,575 (compared with £10,336), working expenses were 
£7.862 (£7,022), gross profit was £3,713 (£3,314), interest required £1,872 
(£1,753), instalment for redemption of debt £1,853 (£1,787), leaving 4 net 
deficit of £13 (£226). Coal cost 0-392d. (0-413d.) per unit sold, works 
costs were 0-804d. (0-778d.). total costs, exclusive of public lam ps, repairs 
and maintenance, 1:027. (1-022d.), or 1-076d. (1-060d.) inclusive. Average 
price obtained for all purposes was 1-531d. (1-520d.) Units sold were 
1.753.006 (1,575,804). Phere are 1.496 (1.401) B.H.P. of private motors 
connected. Maximum load was 843 kw. (810 kw.) and load factor 2371 
(22-3)! percent, Current sold for private lighting increased 10-64 per cent. 
and for motive power 31-43 per cent. oh 

Capital expenditure on the tramways department amounts to £06,749 
(no increase), sinking fund repaid amounts to £16,415. Years revenue 
was £16,206 (£16,065). working expenses were £10,047 (£9,979), gross 
protit was £6,159 (£6,090), interest required £2,660 (£2,695). redemption 
of debt £1,719 (£1,661), and depreciation £409 (£409), leaving net profit 
£1,370 (£1,324). Total revenue per car-mile was 8:224. (8.152d.) and 
working expenses, including power, were 5.09d. (5-06d.). Passengers 
carried were 5,237,947 (5.198.320), car-miles run 473,089 (472,923), and 
units used 632,581 (668,134). 

Loughborough.—The accounts of the electricity department for 
the year ended March 31 show gross capital expenditure £35,891 
(increase £562). 

Revenue was £5,563 (compared with £4,886), working and genera 
expenses were £2,877 (£2,410), leaving gress profit £2,686 (£2,476). Alter 
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l Notwithstanding the considerable increase in the cost of coal, the under- 


providing for sinking fund charges and a debit balance of £131, there was | 
| taking still holds the record for the lowest works costs per unit sold for 


Coal cost 0-220d.. (0-1810.) per unit. total costs, 
Units. generated 


Total connections 


à surplus of £143. 
exclusive of capital charges, were 07890. (O-819d.). 
were 966,480 (741.620) and sold 786,670 (585,665). 
are equal to 37,345 (34,122) 8 c. p. lamps, 

Salford.—On the tramway undertaking at March 31 last the gross 
capital expenditure was £723.672 and outstanding capital £555,554. 

Revenue was £266,511 (compared with. £251,101), working expenses 
were £161,085 (£156,219). interest required. £21,966 and sinking fund 
£21.218, and rents to outside authorities £27,273, leaving net. balance 
£31,374 (£27,569), of which £9.374 (£9.569) has been placed. to. depre- 
ciation and renewals fund, and £22.000 (£18,000) devoted to relief of 
rates. Total revenue. per car-mile was 10-024d., working expenses, 
including power, were 6-G03d. Average fare charged per mile was 0-55d, 
Passengers carried were 50,113,120 (compared. with 48,720,788 in pre- 
vious year), and car-miles run 5,804,830 (5,808,369). There are 200 cars 
in use (of which 77 have roof covers). 

In the report of Mr. G. W. Holford (general manager) it is stated that 
much economy has resulted from the use of meters on the cars. 

Stepney (London).—The accounts of the electricity department for 
the vear ended March 3] show gross capital expenditure £461.114 
(increase £26,834), and outstanding capital £387,583. 

Revenue was £78434 (compared with £60,280), working and general 


expenses were £39,208 (£31,085), gross profit was £39,226 (£38196) and 
net profit £11,507 (£12,757). Fuel and energy purchased cost. 0:311. 
(0-264d.) per unit sold, works costs were 0-45c. (0-408d.) and total costs, 


including capital charges, P-050d. (1-073d.) Units generated were 
17,624,951 (14,654,988), purchased in bulk 158,152 (92,081) and sold 
14,580,982 (11,972,055). 

The report of the engineer and manager (Mr. W. €. P. Tapper) states 
that the plant capacity was increased by 500 kw., the total now being 
8,220 kw. Maximum load was 6,525 kw., compared with 5.880 kw. in 
previous year. The latter figure, however, was reached at the time of a 
heavy fog, the figure in 1911-12 really comparable being the Christmas 
load, 5,432 kw. Total connections are equal to 656,036 30-watt lamps, 
the year's increase being 37 per cent. more than the previous highest. 
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COMPANIES’ MEETINGS AND REPORTS. 


— Áde———— 
Chili Telephone Co. (Ltd.) 


The twenty-fourth ordinary general meeting was held on July 17, under 
the presidency of Mr. GEORGE KEITH. 

The SECRETARY (Mr. Edmund Petley) having read the notice con- 
vening the mecting and the auditors’ certiticate, 

The CHAIRMAN said: The annual report and accounts show our 
business has made excellent. progress for the year under review. The 
gross revenue in currency has increased during the vear about 23 per cent. 
This improvement was due partly to the adjustment in the rates to mect 
the lower value of the currency, and partly to the general ex pansion of 
business throughout the Company's system, especially in the large centres 
of population of Santiago, Valparaiso and Concepcion, The working 
expenses in Chili amount to 48 per cent. of the revenue, or a decrease of 
l per cent., which has added considerably to the net currency revenue, 
while on the other hand its sterling value has suffered somewhat from the 
lower average rate of exchange, which comes out at about a third of a 
penny less than it dhl for the year before. The net income from Chili, 
converted into sterling, shows an increase for the year of £10,413. Interest 
brings in £748 less, duc to the sale of some of the securities last year, 
while the London ex penses show an increase of £24, and income tax is 
£200 more, Altogether the result of the year's business is a credit balance 
of £58,388, of which £17,565 was expended in Chili on replacing and 
improving the plant, and £13,904 has been carried to the reserve, An 
interim dividend of 3 per cent. was paid in January, and the Directors 
now recommend the payment of a final dividend of 5 per cent., a total 
distribution for the yearof 8 per cent., tax free, and increasing the balance 
carried forward by £619 to £3,901. The reserve account stands at £76.000, 
While the capital expenditure account is increased by £17,874 expended 
during the year on increasing and extending the property and plant in 
Chil, Sundry debit balances and the stock account both show satis- 
factory decreases, and investments remain the same as last year. 

A new building is in course of erection in Santiago for the central 
exchange and general oflices there, and a new site has been purchased in 
a central position in Valparaiso for the same purpose. New switchboards 
have been installed at Talea, Chillan and Concepcion, greatly im proving 
the service at these centres. A large amount of new construction work 


has been carried out during the year in order to mect the growing require- 
ments of the business. The underground canalisation of the lines in the 
centre of the City of Santiago has made satisfactory progress. The trunk 
and junction lines at the various centres have been largely increased and 


extended, and 17 new provincial offices have. been opened. for service 


throughout the central and southern districts. 
y . s * 
For some years past our Company has acted in an advisory capacity 


to the Ecuador Telephone Company. Lately an opportunity offered 
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undertakings in the County of London. With regard to the publicity 
department, under which is included the hiring out of and sale by hire- 
purchase of motors and other apparatns, and also the regular repair and 
maintenance of consumers’ motors, &c. the outstanding capital on 
apparatus on hire, or hire- purchase, is £1,104, which represents apparatus 
having an original value of £1.928.. The total capital value of the appa- 
ratus supplied to consumers is £2,081, and such apparatus. inclu les : 
On hire- purchase 90 motors( 632 u. P.), four motor-generators( — 29 i. r.), 
49 arc lamps, one exhaust fan and seven complete installations ; and on 
| hire 14 motors ( -53 n, P), one motor-gencrator (-- 8 n.i), one special 


resistance and six arc lamps. 


Sunderland.— The accounts of the electricity department for the 
year ended March 31. show capital expenditure £453.927 (increase 


£18,428), and £114,653 has been repaid off loans and value of lands. 

revenue was £69,543 (compared with £63,134 in 1911-12), works costs 
were £22,634 (£17,798) and standing costs £11,436 (£10,789), total 
{34,070 (£28,587), leaving gross profit £85.473 (£34,548) :: interest 
required. £11,675 (£11,029), sinking fund £16,699 (£16,661) and special 
expenditure £851 (£2.11). the net profit being £6,248 (£3,847). Average 
price obtained per unit was L-P47d. (as in. previous year), working ex- 
penses were 06020. (0:5530.).. Units generated were 16,979,769 and sold 
13.502.621 (12.374.591), maximum load was 6,134 kw. (5,740 kw.), and 
load factor 25-27 (2459). ‘Total connections (lighting, power and trac- 
tion) are equal to 468,863 (454.526) 32-watt lam ps. 

The capital expended on. the tramways at March 31 was £305,232 
(increase £342) of which £111,943 has been repaid. Revenue was 
£60,962, including traffic revenue £68,507 (against £67.87] in previous 
year), working expenses were £38.92], interest. required £7.228 and 
repayment of capital £10,367, leaving net profit £13.446 (£13,063), of 
which £5,000 has been transferred to borough fund, £7,218 to reserve and 
Traflic revenue per. car-mile was Ilid. 


——— —M 
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£476 paid as income tax. 
(10-Sd.), and working expenses, including power, were 633d. (622. ). 
Passengers carried were. 16,072,537. (16,783,710), and car-miles run 


1,474,687 :1 500.015). 
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| for acquiring this undertaking for a nominal sum, and your Directors? 
being of opinion that with care and perseverance a business might be 
built up. took over the concern, which is now being worked as a subsidiary 
company. The prosperous condition of Chili steadily improves, Nitrate 
| and other industries throughout the country are all doing well. 
relations with the Government and authorities in Chili are very cordial. 
| Our business is being ably and carefully managed, and is making steady 
progress, and F am sure you will join me in expressing our appreciation 
and best thanks to our representative as well as to our general superin- 
tendent and staff here and in Chili, for their services. 1 now move the 
| adoption of the report and accounts. 
The motion was carried unanimously, the dividend approved, the 
| retiring director (Mr. George Keith) and the retiring auditors were re- 


Our 


elected, and a vote of thanks to the chairman and directors terminated 


the proceedings. 


ANGLO- BOHEMIAN INDUSTRIES (LTD.)—At the recent statutory meet- 
ing on the chairman (Lord Teynham) said that the company’s chief 
occupation had been to make ready for the construction of the plant 
which is to supply the South Bohemian towns and districts and indus- 

tries with electrical energy. Some 37 towns and districts had formed a 

confederation for taking their supply of electrical energy from the com- 

pany's works at Netolitz, and a committee had been appointed to deal 
with the matter. The technical preparatory work would be done with- 
E further delay bv the Government Board of Bohemia. When the 
scheme was complete the etfect would be that the company would pos- 
sess à valuable monopoly, as no power-station would be admitted in 
| South Bohemia, except the one belonging to the company at Netolitz. 

The County Council of Bohemia had worked out à general projeet for the 

supply of electricity to the various districts in the whole country. [n 
each district only onc monopoly was to be given for the supply of elec. 
tricity, ‘Phe connection and division of the various towns and locali- 
ties were in the hands of the County Council, but works might be con- 
structed by third parties under a guarantee as to capital, interest and 
amortisation, The contract for the supply of electricity by their com- 
pany had been granted by the South Bohemian districts, and preliminary 
contracts had been signed by the County Council, and had now only to be 
formally contirmed by the Government, which would be done before the 
end of the month. Important negotiations had also been opened. with 
industrial concerns, including large paper mills and a brewery at Bud- 
weis, and à preliminary contract has been concluded with Prince Sch. 
warzenberg by which his breweries and other industries and properties 
had agreed to take at least 400 kw. and 2,000,000 units per vear at a 
minimum price of 120 kronen per kilowatt and 7 heller per unit. The 
construction of the power stations had been decided upon by three in- 
atalments. The first would be finished within 15 months, the second 


during 1916 and the third in 1918. 
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BULUWAYO WATERWORKS CO. (LTD.)—The report for 1912 states 
that there was a substantial increase in the profit arising from the sale of 
electric current. The total demand for clectric supply during the year 
from all sources amounted to 260,961 unita, compared with 140,500 for 
911, the gross profit being £8,651, compared with £6,840. Included in 
the above total are 61,599 units required for pumping water and 41,921 


units for electric power. It is expected that the demand for power will 
steadily increase. 


CIA ARGENTINA DE ELECTRICIDAD. —l'he profit for 1912 (after placing 
845,965.43 to amortization account) was $31,565.65, from which a 
preference dividend has been declared of 5 per cent. During the vear 
extensions have been made to the sub-stations at Olivos, San Isidro, San 
Fernando and Tigre, and the public lighting has been extended to 
Florida, Victoria and Bartolomé Mitre (Buenos Ayres). 


CHATHAM & DISTRICT LIGHT RAILWAYS CO.—Vor the half-year 
ended June 30 the revenue was £23,060. 14x; 3d, and the expenses were 
£13,067. 15s. 9d. Deducting rent of Rochester Corporation lines 
(£1,871. l6x.) interest on debentures (£1.058) and interest account 
(£337. 16s.) and adding amount brought forward (£561. 16s. 3d.) the 
balance is £7,296. 2s. 9d. The directors recommend payment of a 
dividend at rate of 5 per cent, per annum for the half-year on the pre- 
ference and at rate of 3 per cent. per annum for the half-year on the 
ordinary share capital, leaving £2.766. 2s. Od. to be carried forward, The 
trafhe receipts show an increase of £1,143 and the ex penses an increase of 
£657 compared with the corresponding half-year of 1912, the increase in 
expenses being mainly due to the enhanced price of coal. 


CONSOLIDATED ELECTRICAL CO (LTD.)—.À dividend of 33 per cent. 
(9d. per share) has been declared on the ordinary shares for the past vear ; 
£542 has been written off capital suspense account, £635 off realisation 
of assets account, £7,500 off investments (representing the company’s 
holding of debentures in the Consolidated Supply Co.), and £4,675 carried 
forward. 


LANARKSHIRE TRAMWAYS CO.—The revenue for the half-vear ended 
June 30 was £43,449. 12s. Id.. and the ex penses were £24,655. 108, 4d. 
Afterdeducting contributions pavable to local authorities( £1.432. Urs.3d.), 
interest on debentures (£911) and interest account (£644, 33. 8d.) and 
alding amount brought forward (£1,577. 3s.) the balance is £17.383.3s. 10. 
The directors recommend payment of a dividend at the rate of 6 per cent. 
per annum for the half-vear, leaving £7,003. 35. 10d. to be carried forward, 
The trate receipts show an increase of £6.314 and the expenses an 
increase of £3,182 compared with the figures for the corresponding half- 
year of 1912. A service of motor buses commenced running in April 
between Newarthill and Cleekhimin, but the result so far, from the 
company's point of view. has not been satisfactory. Lanark County 
Council are proceeding with the construction of tramways from Udding- 
ston to Bellshill, Mossend and New Stevenston, Part of the tramways 
will be in operation by the end of August and the remainder by the end of 
October. These tramways will be leased to the company under the 
agreement with the County Council Twelve cars have been ordered to 
meet the additional traffic and the car shed is being extended. 


YORKSHIRE ELECTRIC POWER CO,—The directors’ report for the half- 
year ended June 30 stated that there has been a considerable increase in 
the revenue from the sale of current, but the gross profit (£10,240. Ts., 
against £5,805, 5s. "d. in June, 1912) has been adversely affected by the 
high price of coal. The net profit, after payment of mortgage interest, is 
£06,071. 185, 9d., against £3.340. 28. 8d. Phe balance available, including 
£644. lis. 5d. brought forward, is £7,616, 10s. 2d., and the directors 
recommend payment of a dividend at rate of 6 per cent. per annum for 
the half-year on the cumulative preference shares, carrying forward 
£4,308. 15s. 5d. In addition to the current supplied to new customers 
during the half-year there has been a steady increase in the amount METROPOLITAN DISTRICT RAILWAY Ani im dividend at rate 
required by existing. consumers, who have continued to add to the | or 2} per cent, (against 2 per cent. a didum ] d A pu on the 
machinery already driven from the company’s mains. The station for Beeond aeterne S tock I sA NPAT AEO) NANA 
generating current from waste heat at Barugh will shortly be at work l ut He eso 


and will, when com pleted, add a further 5,000 kw. to the generating plant, NEWCASTLE UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—The director 
with considerable increase to the security and eflicieney of the company’s |. have resolved to pay interim dividends of 21 per cent. on the preference 
supply. Mr. Frederick James Kitson, of Leeds, has accepted a seat on and ordinary shares, l 

the board. New head office accommodation has been provided at Wel- ST. JAMES'S & PALL MALL ELECTRIC LIGHT CO. (LTD )—An interim 
lington-road, Dewsbury, to which address all communications should | dividend has been declared for the half-year ended June 30. 1913, at the 
ee het rate of 10 per cent. per annum on the ordinary shares, being the same a 
for the corresponding period of 1912, | | j 


NEW COMPANIES, &c SEVENOAKS & DISTRICT ELECTRICITY (CO. (LTD.)—This compa. 
: which bas a capital of £40,000 in £1 shares, is inviting applications for 
f 34,893 £1 shares at par. a a 


acquire rights and concessions in respect of the use of waterfalls, &c.. and 
to adopt an agreement with the Hydraulic Power & Smelting Co. First 
directors are R. Blakstad, S. Hultd, A. List, E. Rarel and J. A. Stirling. 


TELERADIO ELECTRIC CO. (LTD.) (130,.183.)—Reg. July 18, capital of 
£8,000 in £7,000 ordinary shares of £1 each and 2.000 deferred shares of 
Ix, each, to acquire from the Société Francaise Radio-Electrique licences 
and powers to use patent rights, to enter into an agreement with the said 
Société and Emile Girardeau, to construct, establish and work wireless, 
electric or other systems of telegraphy, radio-telegraphy, radiophony or 
telephony, to acquire any inventions for the production of light, heat, 
sound waves, electromagnetic waves, &e. The signatories (one share 
each) are: A. E. Hutton, 55, Kimberlev-road, Stockwell, S.W., clerk: 
J. Hyland, 99, Kton-road, ford, cashier. Private company. The 
number of directors is not to be less than two nor more than seven ; aub. 
&eribers appoint first. Remuneration £50 each per annum. Solicitors, 
Roney & Co., 42. New Broad-street, B.C. 


UNITED SALT & POWER CO. (LTD.) (130.211.)—Reg. July 19, 
capital £250,000 in 235,060 preference shares of £1 each and 150,000 
ordinary shares of 2s, each, to carry on the businessof rock salt proprietors 
salt miners, brine owners, &ce., suppliers of electricity, electrical, civil. 
mechanical and mining engineers, contractors for light. power and 
heat, &e. First directors are W. T. Holmes, Sir Murland de Grasse 
Evans, Bart., A. H. Barnard, L. Charbonnel and C. Gairdner. 


" RECEIVERSHIPS. 


WHITE BROS. & SHAW (LTD.)— Notice of appointment of H. E. V. 
Shone, 15a. King-street, Dover, as receiver and manager by onler of 
court, dated July 4. 1913, has been filed. 


CITY NOTES. 


ss d 
MEMORANDA (July 21).—Bank rate 43 per cent. (since April 14, 1913). 
Price of silver, 271d. per oz. Consols 721—73 for money: 724—734 
for account. Consols Pay Day, Aug l; Stock and Shares Con- 
tinuation Days, July 28 and Aug. 12. Ticket Days, July 29 and Aug, 13. 
Pay Days, July 30 and Aug. 14; Mining Shares Carry Over Day, July 25. 


BLACKPOOL & FLEETWOOD TRAMROAD CO.—The directors have de- 
clared an interim dividend at the rate of 4 per cent. per annum. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO.—The directors have de- 
clared a dividend at rate of 5 per cent. per annum on the 5 per cent. 
preferred ordinary stock for the half-year to June 30, together with an 
additional dividend at the rate of L per cent. per annum for the same 
period, 

CENTRAL LONDON RAILWAY CO.—An interim dividend for the first half 
of the year 1913 on the undivided ordinary stock has been. declared at 
the rate of 3 per cent. per annum, payable Aug. 12. 

CITY & SOUTH LONDON RAILWAY CO.—A dividend for the first half of 
the year 1913 on the consolidated ordinary stock at rate of | per cent. 
per annum has been declared, payable on Aug. 8. 


LONDON ELECTRIC RAILWAY CO.—An interim dividend at rate of | 
per cent. has been declared on the ordinary shares, 


LIVERPOOL OVERHEAD RAILWAY CO.—The directors have declared 
interim dividends at the rate of 5 per cent. per annum on the preference 
and 24 per cent. per annum on the ordinary shares for the half-year. 
against 2 per cent. per annum for the corresponding period last vear. 
The dividends will be paid on Aug. 12. 


umm o go 


NEW COMPANIES. METAL PRICES.—Messrs. J. B. Gamh 
E. M. ASHLEY (LTD.) (130,168.)—Reg. July 18, eapital £2,000 in g] | 8tteet. London, E.C., 
shares, to take over the business of an clectrical engincer carried on by present basis prices of 


Ij. M. Ashley at Southport. Private company. Fir ; New MET 
: ` . | any. irst directors are ALS. 
E. M. Ashley, E. L. Reynolds and Sarah Ashley. 


am & Sons, 132, Upper Thames. 
quote under date July 23 the following as the 


r lb. f ton 
Solid Drawn Brass Tubes... = 81d. 3 


pr i Spelter ................ £20 15 9 
BURNHAM & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—(130,139.)—Reg, | Solid Drawn Copper Tubes 103d. Anon. esee £29 10 0 


July 17, capital £8,000 in £1 shares, to carry on the business of e 


Fa Brazed Copper Tubes .. 10šd 
| CR ectrical Brazed Brass T " oid 
engineers and contractors, electricians, manufacturers of electrical appa- a ! Tubes veers Od. 


ratus, suppliers of clectricity, &c. First directors are 'T. Cox Wm isa. 
Barrons and Wm. Lawrence. m 
HYDRAULIC POWER CO. OF SCANDINAVIA (LTD.) ( 
July 18, capital £425,000 in 10s, shares, to carry 
water and general power company, to ma j 
supply electricity and machinery for the 


Rolled Brass ; 


130,171.)—Rep. 
on the business of a 
nufacture, generate, sell and Copper Sheets a kis do Al 
genceation of electricity, xad Ei eis y : Tos eU 
Saeccevexter D ) ino ..........ee eee SLD 


l 


esee ees Tid. OLD MrrALs. per ton. 


eee = Td. | Clean Scrap Copper... £59.10 0 
e Sete eene enennnnne 84d. | Braziery Tube setae £53 10 9 
PPPE WTC. reer. 9!d. | Old Brass, clean ......£41 0 0 


0 0 
0 0 


DONE i EE te a ae E E E a ce M mro dg CO YO 2 ¢ EseERsoMesiesl 
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ELECTRICAL COMPANIES’ SHARE LIST. 


e 49 IX IIR a Ree i eu M e 
a Week S  Inc.or / . AGGREGATE. — — [| g [Last Price RATE | Divipgnp 
s LINE. ended 9 (a) No. of ue or Dec & |DIvI- NAME. Wed., | PER CENT. ie 
EUR i 5 nud Amount. | (a) Gj |DEND July 28. | Yigtpep. ° 
l penaa ea d. e a E E E = Hu. rig cv E. TES 
n £ £ £ Ed i E 
heu NE Aberdeen Corporation ...| july le | E — ee 3 per t ! 127 
ur wt ty z *Airdrie eeneceerevseseeesee » — ; ! à HT 
m Anglo-Argentine ........|  »  15| 55616 | + 8,138 | 28 | 1,564,339 + 134.217 Electtiery- Supply: E s, d. 
Ik ee dx Ashton-under-Lyne. — » 19 490 | + 25 1? 7,852 |+ 571 10; 7/0 | Bournemouth & Poole Elec. Sup. Ord.... 94-108 |5 14 O| Mar, Sep 
f Ayr Corporation ........ | » 19 978 | — 552 9 3,059 |— 493 10; 4/6 Do. 4$ per Cent. Cum. Pref.......... 81—91 412 0| Feb, Aur 
aoe KR "Barnsley ........ ene » H 366 | + 157 28 2,4153 |+ 2,491 10' 6/0 Do. 6 per Cent. Cum. Second Pref ....| 10$ —10E|5 12 0] Feb, Aue 
D Ui Ed Barrow sees wine a. e Exe » N 444 | — 40 28 19,625 I+ 614 [| St. 44?) Do. 44 per Cent. Deb. Stock (red.) ....| 94 —96 413 9] Jan, July 
Mh og Bath Electric Trams, Ltd. » 16 1,286 | + 181 29 25,921 ;4- 879 5 5/6 | Brompton & Kensineton Elec. Sup. Ord.. Bis 5 10 O0 | March .... 
iE ed Birkenhead ............ » 20 | 1,296 | + 101 16 20,697 i+ 2,263 5; 3/6 Do... -7 per Gent. Pref oec ev sass uh 8t —8 319 O | Mar, Sept 
NL Birmingham pratan » 19 | 11,582 | + 758 16 182,489 i+ 12,904 || St. | 494 | Central Elec.Sup.Co.4°% Guar. Deb. Stck.) 94 —97 |4 2 61] June, Dec 
NONAS Birmingham D n. H 965 | — 22 | 28 27,972 j+ 1,342 s 2/6 | Charing Cross (W.End & City) El.Sup.Co. oa 5 50 Feb, Aug 
Pistas Blackburn Corpora nan eJ » l6 | 1,638 | + 293; 16 21,212 |4- 1,522 2/3 | Do. 4} perCent. Pref. ccc. .cceeee eee 4t—41 | £ 0 O| Feb. Aue 
eh Boiton Corporation...... » 20 2,830 | + 146 16 43660 (+ 1,941 [| St.| 4% Do. 4 per Cent. Deb. Stock (red.) .... —92 |4 7 OJ Jan, July 
e Bombay .... «esee Tune 20; 3.232; + 380] 25 78.206 i+ 3,628 | Stl 44°] tDo. 44 per Cent. Deb. Stock (red.)....| 98 —100 | 4 10 0 M 
us Bournemouth Corporation| July 16 2.245 | + 175 ' 415 30,788 |+ 2,470 5| 2/3 | Do. City Undertaking 44?5 Cum. Pref, 3} —4 512 3| Jan, July 
Bradford Corporation ... » 19 6,224 | + 213; 16 95,088 l+ 3,935 5| 3/0 | Chelsea Electric Supply Or4......... 44—54 |4 17 6 | March .... 
Brighton Corporation ... » 2 | L181 | — 2 16 16,0647 i- 8 If St.| 4494! Do. 44 per Cent. Deb. Stock (red.)....| 94 —97 413 0 | June, Dec 
Bristol Trams & Carriage , 18 9,344 | + 1,540 | 1/28 221,290 |+ 28,510 [| St. | 415 Chiswick Elec. Supp. Corp. Ist Mort. Db.) 87 —90 15 0 0 un 
Burnley Corporation..... T zi vs oi VA $n 10' 12/0 | City of London Electric Lighting Ord...| 144—16 5'2 6] Feb, Aug 
TEn Burton Corporation .... » 20 280 | — 23 16 4,518 i+ 97 10| 6/0 Do. 6 per Cent. Cum. Pref........... 12 —13 412 3| Jan, July 
I=: Bury Corporation ....... » 20; L390, + 63 | 16 21,926 |4- 425 || St. | 5°, | Do. 5 per Cent. Deb. Stock DET 114 —118/4 4 9 | June, Dec 
TOME Calcutta Tramways Co. .. » 19 R66,618 | 4-R5,692 si n "m St.| 44°4| Do. 4j per Cent. 2nd Deb. Stock (red.)) 98 —100 | 4 10 0 | Jan, July 
MA gx Camborne-Redruth ..... » 19: 139 | + 4! 29 3,986 /4- 270 8/0 | County of London Elec. Supply Ord..... 1041 —11 510 O Feb, Aug 
2b Cardiff Corporation...... „ 14. 232921 | + 34S 14 37,145 l4 3,876 6/0 Do. 6 per Cent. Cum. Pref........... 11]—112 | 5 2 6| Mar, Sept ° 
apat a Central London Railwav . » 19 4,528, + 336 29 147,05 j+ 13,466 449%] Do. 44 per Cent. Deb. Stock (red.).... 102 —104 | 4 6 6 | Jan, July 
ju City & South London Ry: » 19 2,818 | — 7, 29 82,522 |— 7,798 4j?5;| Do. Second Deb. Stock............ 98 —101 | 4 9 O | May, Nov 
| Cork Electric Trams Co.. „o 17| 595 | — 14| 28 13,759 !— 30 | .. | Edmundson's Elec. Corp. Ord........... i—t ia June, July 
bel Croydon «s cues eee : ea ; er ix 6% | tDo. 6 per Cent. Cum. Pref...... eÉe| 4 —49 16 ó 0| May, Nov 
Derby Sp ekoctoee d e RUD » 19 1,008 | 4- 13 {| 16 15,624 |+ M gee Do. 6 per Cent. Non-Cum. Pref... 1} —2k ^ : 
Devonport & Dist. Trams » H 640| + 124 28 14,787 + 5| 44?5| tDo. 44 per Cent. Ist Mort. Deb. (red. ; 5 B O | July...... 
Dover Corporation ...... T ? 2 e 5| 3/0 | Folkestone Electricity Supply Co. Ord.. 44 —5 6 O O0 | April, Oct 
Dublin & Lucan Railway » 18 1273 | — 13 $3 433 j— 5| 2/6 Do. 5 per Cent. Cum. Pref........... 44—5 S 0 0| Mar, Spt 
Dublin United ......... 4 18| 6223) — 787, 29 | 168.146 i+ St.| 4^3]. Do. 44 Ist Deb. Stock (red.) ..... ..| 90 —92 |418 O| Feb. Aug 
Dudley-Stourbridge .... » HI 956 | — 23 | 28 25,382 l+ 5| 5/0 | Hove Electric Lighting Ord........... 7$—8 9 12 6 | April, Oct 
Dundee Corporation .... » 16 1,294 | + 7 9 11.837 |+ .| 44°45) Isle of Wight E. L. & P. Co. Deb. Stock.. 88 —9| 5 0 0 € 
East Ham Council ...... » 19 961 | — 145 | 116 16,684 |— 5| 5/0 | Kensington & Knightsbridge Ord....... d. 916 O| Feb, Aug Y 
Erith coiere re erar » 19 305|4-  51| tle 4,557 |4 5| 6°, | Do. 6 per Cent. Ist Pre........... 4i—-5b | 514 0| Jan, July 
Exeter Corporation alae » 18 372 ; 16 5,390 i+ St. | 4% Do. 4 per Cent. Deb. Stock (red.). 90 —93 460 ' 
*Gateshead & Dist. Trams i d 1,526 | + 432| 28 33,775 |+ 495 | Kensington & Knetbe.Co.& Notting Hill 
Glasgow Corporation » 19 | 19,676 | + 4,669 7 143,942 |+ Co. (Joint Station) 4°4 Deb. Stock (red.)} 89 —92 | 4 7 O | April, Oct 
Glossop Trams ......... » 19 128 | — 10 | 29 3,690 (+ 439% fKent Elec. Power Co, Irred. Deb. Stock..] 74 —78 | 515 6 an, July 
Gloucester Corpn. ....... " E . E Pa 1/6 | London Elec. Supply Ord............. IE—1 4 7 0] Mar, Spt ° 
Gravesend-Northfleet ... W.. d 269 | + 60 28 6,230 |4- 3/0 Do. OperCent. Pref.............. PN 44 —5 517 0| Mar, Spt 
Gt. Northern &City Rly.. m AH le 4% | Do. 4 per Cent. Ist Mort. Deb....,..| 88 —91 4 8 O} Jan, July 
ma date t Greenock & Port Glasgow. » H 789 | + 103 28 22,973 |+ 2/3 | Metropolitan Electric Supply Ord....... 31-3] 515 O | April, Oct 
hee Halitax Corporation..... a. 15! 2211|- 500} 15 32,442 |— 2/3 | Do. 44 per Cent. Cum. Pref.........+. 44-44 |5 0 OJ Jan, July 
mum. wi Hastings Elec. Trams Co. » 17 1,296 | 4- 63 | $29 26,282 I+ 44°] Do. 44 per Cent. Deb. Stock Ist Mort.. 96 —39 |4 11 O | June, Dec 
T BE Hong Kong ........... y » 19 $12,183 | + 3538, $29 | $276,082 |— $42,777 .| 3424) Do. 3$ per Cent. Mort. Deb. Stoc*(red. ) 78b -81414 6 0 Jan, July 
eg, Huddersfield Corpn. ..... » 219 2,169 | + 125 16 34,007 | + . | 44°] Newcastle & District E. L. 44 Mt. Db. S.| 90 —84 |5 7 6 : 
ner " Hull Corporation........ » 19| 3082|--F 94] 16 48,590 |+ 6°, | Do. 2ad Mort. Deb. .. woe seerese 93 —9 |6 5 0 i 
Sopr pe Ilford District Council ... » 19 457 | — 106; 16 7,360 |— 4425! Newcastle Elec. Sup 419, Ist Mt. Db.. 935—951 [4 14 3] Jan, July 
Ilkeston District Council . » 16 142 | + 4 16 2,003 [+ £?5 | North Metro. Elec. Power "Sup. 5 Morts..| 98 —101 14 19 0 E 
— Ipswich Corporation .... » 19 920 | — 16 16 7,206 i+ 6/0 | Notting Hill E. L. Co. 6% Non.Com.Pref. 955101 | 217 0 i 
l Isle e Thanet Co. ...... » 19 1,283 | — 29 | 43 19,939 [+ 4/0 | Oxford Electric Ord........ dixe a she TN St—6} | 5 14 O0 | March .... 
QE Jarow ..........eeee m. il 150 | + 4| 28 3,905 I+ 2/6 | tDo. 5 per Cent Cum. Pref. . VOS 5—5} |411 O|Mar. Sept 
ETT Kiddernineter & District. » H 150 | — 24 28 3,150 I+ 4"45 | tDo. 4o, Deb. Stock. cep ceive! 85 —89 410 0 " 
OMA Kilmarnock Corporation .| ,, 19 179 | — 7| 49 1,669 |+ 5/0 | St. James! & Pall Mall Elec. Ord........ ac. 511 Oj|Feb, Aug 
nee Kirkcaldy Corporation .. m "A j " a 3/6 | Do. ZperCent. Pref....... cece eacees 614—741 | 418 OJ Feb, Aue 
eunt Lanarkshire Trams Co. ..| ,, 17 1,714 | — 161} 28 46,631 [+ 34°; Do. 3E per Cent. Deb. Stock (red.).... si-si 4 2 O| Jan, July 
M cT Lancashire United ..... : » 16 | 1,723 | + 175 28 41.590 '4- 4/4* | South London Electric Supply Ord..... 24 —3] 6 9 10 | April ..... 
Ex Leeds Corporation....... », 19 8.519 | + 226 16 132,384 [4 n Do. 5°% Ist Mort. Stock (red.)........ 96 —99 5 10 M 
Leicester Corporation ... » 19 2,833 | + 137 29 79,846 |4- a South Metro. Elec. Lt. & Power Co. Ord. 1—4 ix Feb, Aug 
25s Leith Corporation ......|] „ 19 786 | — 101] *9 7,043 [4 0/82| Do. 7 per Cent. Ist Pref ............ I—1X& |518 O| Feb, Aug 
ON Lincoln Corporation ..... » 19 157 | + 28 16 2,219 |4- 44°5| Do. 44 Ist Deb. Stock (red.)........ 96 —99 | 4 10 11 | April, Oct 
"n Liverpool Corporation ...| „ 12 | 17,097 | + 4,173 | $28 | 350,510 |+ 23.735 1/3 | Urban Electric Supply Ord............. —] vs April, Oct 
Liverpool Overhead Rly. .| ,, 20 1,858 | + 48 | 29 48,831 j+ 5% | Do. SperCent. Cum. Pref.ex3/-in Certs} 2ł}—2; |5 4 O | April, Oct 
Llandudno&ColwynBayR. » 18 556 | + 15 33 8,463 j+ 44°54} Do. 44 per Cent. Ist Mort. Deb...... 85 .88 5 2 O0 | April, Oct 
baw London County Council .|  ,, 9! 42350 | — 1317, 14 605,587 !— 21,610 595 | Uxbridge & District E S. Co. 5"; Db. St} 9?4—1014| 4 18 6 
Nr London Elec. Ry. Co..... 4, 219 | 13,090 | + 755 | 29 409,325 [+ : 11/1. | Waste Heat & Gas Elec. Gen. Stations.. Ad % | 614 6| May, Aug 
ab London United ........ » 18| 7189|— 304; 29 | 175924 |— 5| 5/6 | Westminster Elec. Sup. Ord....... aw —8} |517 6|Mar, Spt 
Lowestoft Corporation .. » i j ne 5| 2/3 Do. 4j per Cent. Cum. Pref. ........ 44—5} |4 5 9 |]Jan, July 
bad Maidstone........ lese. » 17 213 | — 34 1 3,86 |4 
pad? Mons eL oration . » 19 | 19,750 | + 2,399 l 282,245 |+ 13,681 
e 3 LLL LO a i 
a AEN PN UE E oe T Electris Railways and Tramway3. 
T Metropolitan Dist. Rly...| 7 19 | 12,7344 | + 632| 29 | 381.954 15.338 
M Metropolitan Elec. Trams.) ,, 11] 9,39|-  572| 2 247,976 B4 5.138 .. | Bath Elec. Trams Pref. Ord. ........ ves —t* - April ..... 
2 Middleton ...cecececece » H 4133| = 12 28 9,547 i+ 0/6 Do. 5 per Cent. Cum. Pref........... is 8 O} Jan, July 
d Nelson Corporation ..... : " : M UN T 4)^5| Do. 4} Ist Mort. Deb. Stock (red.)....| 72 —77 16 10 | April, Oct 
ae ^ Newcastle-on-Tyne Corpn. » 19 4,812} + 415 17 76,855 '4- 6,082 44°4, B'ham Dist. Power & Trac.4} IstDeb.Stck; 86 —83 2 0| Jan, July 
Newport (Mon.) ........ », 19 7 + 14 16 11,828 |+ e$ | Bristol Tramways & Carriaze Ord....... 51—9l 10 6 | Feb, Aug 
Northampton Corporation » 18 646 | + 18 | $16 9,409 |+ ZA Do. rae Pref. is. wc AU i 7 —7} 10 0 " ! 
auc? Oldham, Ashton & Hyde. ,, 11 673 | — 6 16,927 l+ x | Do. 4 per Cent. Det EDGE CO —102 18 6| Feb, Aug 
Pun Oldham Corporation .... » 20 2,356 | + 201 17 37,051 |+ 1,775 . | BritishElectricTraction6"g Pf.Ord.NonCm 8 —10 pe June, Dec 
ee Perth (N.B.) Corporation. » 16 173 | = 44 9 1,580 |— i Do. Def. Ord. St. sincsaus dé terat. 34— 5} a S 
Perth (W.A.) Elec. Trams. 2^ ae - - es 4 | Do. 6 per Cent. Cum Pref........... 78 —8l 8 O| Feb, Aug 
Peterborough .......... "EET 405 | 4- 79 28 4,564 i+ Do. 7 per Cont. Non Cum. Pref.......| 38 —41 6 Q9 » 
pe" Portsmouth Corporation | ,, 19) 2589 | + 72 | 16 35,302 |— Do. Sper Cent. Perpetual Debs....... 90 —93 7 6 | April, Oct 
— Potteries ........... aed na d] | 2,061 | — 113| 28 57,974 |+ 7.51 o% | Do. 4} per Cent. 2nd Deb. Stock...... 73 —177 17 0 | May, Nov 
e Preston Corporation .... » 16 837 | — 28 16 14,151 |+ 1,091 7 | Central London Ordinary Stock........ 75 —77 18 O0 | Feb, Aug 
Rotherham Corporation .|  ,, 16 | 970| + 202 | i15 141 J+ 3,784 Do. Gtd. Assented Ord. Stock ...... 80 —82 vs . 
ge Rothesay ........ ZIP » dl 552 | + 74 | 28 4,559 |+ Do. 4 per Cent. Pref. Stock....... PU —82 17 6| Feb, Aug 
n Salford Corporation ss] ^ x 21 5.247 | + 296| 16 84,763 |4 2,113 ”| tDo. 4$ per Cent. Pref...... eese. 104 —106 4 2 bs 
1 Shanghal...............| ., 16 | $18,200 | + $2,521 | 2 | $36,200 i+ $4,955 Do. Gtd. Assented Pref. Ord. Stock..| 82 —34 x » 
Sheerness esenee. a MET "65| A " 2| 28 L388 |+ "BB Do. Deferred Stock........... esee. 75 —77 l1 9| Feb ..... 
Shetheld Corporation .... i 22 7,367 | + 698] {17 123,257 + 12.436 Do. en Assented Df. Ord. Stock.. 77 —79 iod . 
Singapore Trams .......| , 19 | $12454| + $2,242 | 29 | $338,797 |+ $36,929 tDo. 4 per Cent. Debs.........e.e0e 37 —99 1 0| Jan, July 
P South Metropolitan...... 11 879 | — 1341) 28 22,658 |— 408 3 , City & Sdn London Rly. Con. Ord.. . 11 6 | Feb, Aug 
él South Staffs a...se.. m L 924 | — 50 | 28 27,528 |+ 2,146 . , Do. S5perCent. Pref. (1891).....,....| 101 —103 17 Oj|Feb, Aug 
ie Southampton ....... Du " f : po. EH MADE PPP erect, "n | i% as HE ^ FCD. Aug 
. Southend Corporation ah ee . . 3.503 "272 Q. Oe TIT eD, ug 
Southport Tramways .. » it ee H 5 2 3357 H 653 Do. "uc ANDA T Be seis 99 —102 418 0| Feb, Aug 
St lyb' dee, Hyde,&c., Jeb. 19 882 dis 12 tlo 12.688 + 3.521 Do. 4 per Cent. Perpetual Debs....... —94 50 May, Nov 
(att Stockport adestuicec ue’ » 18) 1417] — 5! $16 | 2L626 |4 ‘857 Gatesiiead e Dutu tir rne O dereceyi] StS. alee 0 
Lu Sunderland Corporation: a n t X554 "e 22710 | 2,274 Gt. Northern & Citv Pref. Ord...... $56 21 —21 T "e 
uz Sunderland District ....| "Jel  '568 H 421 37 19.741 |4 3.640 Hastings & District Elec. Trams Ord..... "m 7 7 6| Mar, Sept 
Swansea Trams.........| |, 11 | 1,333] + 109] 28 33930 I+ 3425 Do. 6% Cum. Pref. n i 7 13 O | April, Oct 
f Swindon Corporation .... 4 16i 142|—  1|ii5 2477 j+ 176 nee MI doe DEC. m ae ee dt Be 
a aunton ..........eeeee 11 48 | — 1| 28 1,286 |4 A DULCE ON , l 
Pid T " , Do. 44 per Cent. Dcbs.. 78 —80 | 5 12 O | Jan, uly 
"UP Tyneside Tram District AE eh E UNO 3A Lof Thanet E. T. & Lt. 5per Cent, Pref..| 24—24 1415 0 | Mar, Sepi 
Wallasey Corporation. ...| ,, 19, 1,334) + 22, t16 | 19509 | 1308, iw Tram dà P me E E A do. o n jo 
call Cornaratinn 0077] 0 17, L384) -- 22,116 | 17395» jT LOS IJ "i8 ej | Lanarkshire TramWayS.o-cesesesececess j 
Wares] = | Cit Si | ues [E Cassio bend te o pior abestie] 78 57t | o's d aw, ul 
li Miet Ham Corporation a. , 0]! 28541 +  74!'II5 42,41 |+ 890 London Elec s reí p. Stock- nnn 2 ae 5 B 0 P 
ES Wolverhampton Go. (ii| 7 ik cep ae | 2530 Garren tes doe London United Trams 4°4ist Mt. Db. St. 55 —60 |613 4| Jan, July 
E Wolverhampton Corpn.. . » le i359 , , Mersey Con. Ord. Stock.. voce esses ters 4 —6 s Feb, Aue 
* Worcester " ,13 p 3 is di oam 7 44% Metropolitan Elec.Trams 44° Deb.'Stock 4 —88 5 2 0] Jan, July 
gi Wrexham ereeeence ae *» a 12s + n a EE E ben St. 595 Do. 5 pe t Cent. Db. Stock. *-(0926 9141—94j 5 6 0 oe 
P. Yorkshire WR. Trams Be r 20 1,411 = 188 | 29 41:002 + 4,89 St 14%, Metropolitan Railway Conso idated. e| 49]—46 3 15 | Feb, Aug 
: Yorkshire Wocilen Dist...| ,, 11] 191! - 1001! 2e | 31,028 |+ 2.207 
r E DC MI EIAS a j = 
(a) These comparisons are with the corresponding period last year. * Partly electrical. — || ^ eN allowance has been made for accrued interest or redemption,  t Ex Dividend, 2°. tes. 


.$Minus2days §Minus3days, |) Plus 3 days,  § Plus 2 days. 
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| ELECTRICAL COMPANIES? SHARE LIST. Continued. 
: TE 
TER "or see as gs DIVIDEND LAST NAME. | Wed., | rer CENT. Divipenp 
5 id E July 23. Yimrpgo, DUE. sid P | Joly 28. Ymipeo| Due — 
FE THE Meca NEE E dif | Telephones. £ s. d. 
i Railways and Tramways— Continued. | ¢ s à. )—132]6 2 9 m 
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have not increased in the same proportion. 
distribution, some doubt is thrown on the entire desirability 
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of outdoor transformer installations. 
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panies give the first installation free and renewals at cost ; 
some furnish free renewals for commercial service, but not 
for domestic service ; others charge for the first installation 
and give renewals free; while yet other companies do not 


The National Electric Light Association. supply lamps at all. As was only natural a Paper was read 
urging the claims of the electric vehicle. The author was 


THe Annual Convention of the National Electric Light 

Association is an event of much interest to engineers in this | enthusiastic and mentioned remarkable figures relating to 
country as well as in America. One of the features is that Chicago : In 1910 only 80 such vehicles were in use in 
subjects are considered in a methodical way by a number of Chicago, but in May of the present year the figure had in- 
committees, with the result that suggestive reports are issued, | creased to 647. There is much in the view that central- 
Abstracts of these for the present year will be found in the | station engineers should see in every instance of transport 
present issue of THE ELECTRICIAN. In some respects they | of commercial produce a possible source of revenue for the 
serve to emphasise differences between American and British | supply of electrical energy at periods of non-peak. 

practice, and in some cases call attention to points that are mE 

essentially American. For example, we learn that the 
* myriawatt " is not yet dead ; indeed it has been suggested 
that the question of adopting this term should be placed in 
the hands of the national engineering societies. As regards 
more practical subjects, attention is drawn to the high 
speeds at which generating plant now rotates. For example, 
19,000 kw. sets running at 1,875 revs. per min. and 20,000 kw. 
sets running at 1,500 revs. per min. are mentioned. The 
use of commutating poles, has, of course, made a great 
difference here, and it is stated that 25-cycle machines of 
recent design are run at twice the rotational speed of the old 
non-commutating pole tvpes, although peripheral speeds 
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Rating of Tramways. 

AN important judgment regarding the rating of tramways 
was delivered last week in the House of Lords in the appeal 
brought by the Tottenham Urban District Council against 
the Metropolitan Electric Tramways Co. The judgment 
settles once and for all a point with regard to the rating of 
tramways, & point which has become obscure in recent years 
owing to a mistaken idea of what a tramway really is. The 
facts are briefly these : The part of the Metropolitan Elec- 
tric Tramway Company's svstem which is laid in the Tot- 
tenham area was assessed at its full rateable value by the 
Urban District Council. The tramways company objected 
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to this course, claiming that they were a light railway and | nouncement is likely to have a great effect on the fortunes: 
therefore, under the Public Health Act of 1875, entitled to | of some tramway undertakings. In one way it has come at 
be rated on a basis of one-fourth onlv of their annual value. | an opportune time for it provides a further argument, if 
A decision against the company was given at the petty | such were needed, in favour of relieving all road users from 
sessions and in the King's Bench, but their appeal was up- | contributions to the upkeep of the road surface. As we 
held in the Court of Appeal, thus reversing a long-standing | said before we think this is a charge that should be met 
decision to which we shall refer later. This judgment was, | by ordinary taxation ; 
however, again reversed by the House of Lords for reasons 

which seem to us very weightv, though the decision may, 
we fear, give rise to some trouble in cases where tramways 
have been constructed under the Light Railways Act. On 
this point Lord MourToN made some very strong remarks, 
practically describing the promoters of such schemes as 
having acted illegally. The Act may, of course, be undesir- 
able, but at the moment we must take it as it is. 


ee 


and that the tramways should 
not be unfairly penalised by alone paying for what every one 


uses. If this charge were no longer imposed, tramway 
undertakings would only be rated on the lines and build- 


unfairness would be removed. 
——— uo——À 


Trams v. Motor Omnibuses. 


ar Cie 


Ox the main point at issue Lord Movrrow, in the course 
of a most interesting judgment, pointed out that the pro- 
visions of the Tramways Act of 1870 applied to the tram- 
ways in question and that the Public Health Act of 1875 


made it clear that tramways were not included in the word 
“ railways ” 


Council in arousing action so as to place tramways and 
motor omnibuses upon an equality is acting by no means 
too soon. In the “ East Ham Echo " of last week figures 
are given in regard to the West Ham and East Ham tram- 


competition, Thus the West Ham tramways show a net 
loss of £3,388 for the past vear as against a net profit of 
£4,082 for the previous year. 


. and therefore could not claim exemption 
from paving the full rates. That this omission was inten- 
tional was evident, in his Lordship's opinion, from the fact 
that tramways were at that time looming large in the public 
view. The word “ railways " could, therefore, not be taken 
as including “ tramways.” This view of the question has. 
indeed, always been taken in the past, and has received 
judicial sanction in the case of the Swansea Improvements 
& Tramways Co. v. the Swansea Urban Sanitary Authority, 
where the company was running a railway of which the 
tramway was virtually an extension through the streets of 
Swansea. On the question of rating being brought up, the 
Divisional Court decided that the word “ railways " could 
not be meant to include tramways and that each part of the 
system must be rated accordingly. This decision has stood 
1 Q , ‘ | -— 
p gu um by the Court of Appeal in the Buildings for the London University. 


m d 


ld. per car-mile in revenue, notwithstanding an increased 
mileage of about 3.000 per week. In the case of East Ham 
there is a decreased revenue of 0-87d. per car-mile resulting 


are given showing that each tram in East Ham contributes 
£185. 2s. Gd. to local public funds, whereas the petrol tax 
does not account for more than about £30 per omnibus. It 
is, however, undesirable to take figures of this kind without 
careful examination. We have referred to the subject more 
than once recently, and we can only repeat that the sooner 
tramway undertakings come together so as to obtain the 
abolition of the road maintenance clause the beiter. 


—— li —À 


For about 18 months serious attempts have been made 
to purchase a site where buildings suitable and worthy of a 
London University may be erected. With this end in view 
the option on four contiguous sites in Bloomsbury was 
secured, and, what was more, private munificence generously 
came forward with much-needed financial assistance. Up 
to a certain point, then, it would seem matters progressed 
most favourably and, although certain disadvantages were 
from the first advanced to what has come to be called the 
Bloomsbury site, the advantage of possessing University 


IN Lord MovrroN's reading of the law there is little to 
be found with which to disagree, but the same cannot be 
said of some of the reasons which he gives in support of his 
decision. He remarks that railways receive exemption 
owing to the fact that they can partake of few, if anv, of the 
advantages of municipal expenditure. Tramways are, 
however, he considers, not in the same position. The 
publie streets support their rails and provide them with 
continuous arrival and departure platforms. In short, 


there is no class of property which reaps advantage from buildings in a central quarter seemed to go far towards out- 
municipal expenditure more directly or to a fuller extent 


weighing these. We regret that this favourable outlook 

than the tramways, while their prosperity depends directly , has not been justified. This has been partly due to the 
on the general prosperity of the town, which prosperity is | unsuitability of the Bedford site, which is traversed by roads 
secured by expenditure on other objects. Tramway | dividing it up into four parts, but more to the genesis of à 
managers will, perhaps, be surprised to hear that their | very influential party on the Senate who favour the purchase 
position is more highly favoured than they had thought, and | of the site where the Foundling Hospital now stands. This 
will wonder rather wryly whether Lord Movrrox has ever | latter site has the advantage of being self-contained instead 
heard of those other users of the road, who, besides paying of being divided by roads like the Bedford site, and i5, 
nothing for that use destroy the tramway track and even | moreover, quiet, spacious and provided with well-timbered 
ee a ae yea Pa the undertaking. | zr is, grounds. It is unfortunate that this deadlock should have 
; rom the main judgment whose pro- | occurred and more unfortunate still that the idea should 


ings they happened to possess and much of the present. 


Ir is becoming verv clear that the Croydon Borough 


wavs, showing how these systems are already suffering from 


This is due to a drop of over 


in a decrease in annual revenue of £1,333. Certain figures 
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have arisen that an attempt is being made to “rush” a 
purchase of the Bedford site. For ourselves we distinctly 
favour the Foundling Hospital site, for the reasons stated 
above, but we are willing to change vur opinion should good 
grounds be shown. What, however, we deprecate verv 
strongly is the display of party feeling that has been shown, 
not in a political but in a University sense, and we hope 
most sincerely both sides will see the propriety of dropping 
We feel sure that if the matter is 
discussed amicably some decision agreeable to all can be 
arrived at with ultimate benefit to the University. That, 


their hostile attitude. 


indeed, should be the aim of all parties. 


— 
-4 


Royal Engineers (T.F.)—Wm. Robt. Carter has been 
appointed as second lieutenant in the Western Airline Nignal 
Roval 


Company, Western Command Signal Companies, 
Engineers (Army Troops). 


Notes on Engineering Research and its Co-ordination. — 
In a Paper on this subject. which was read at the Cambridge 
meeting of the Institution of Mechanical Engineers this week 
bv Mr. G. H. Roberts, the author refers to the lack of any 
definite system for making known, for the benefit of the engi- 
neering profession as a whole, the results of the numerous 


private researches and experiments that are being carried on. 
For this purpose, he considers, something more is needed than 


the excerpts published in the Journals of the various engineering 


institutions, as these refer more to work accomplished than to 
researches carried out with definite objects in view. The 
results of a few researches at Woolwich Arsenal are described 
with the hope that this may induce others to come forward and 
add to thestock of general knowledge, and that it may form the 
nucleus of a “ clearing-house " of engineering information on 
the lines suggested above. The tests described relate to 
timber and metal testing, the forms on which the results of the 
experiments are noted being given to show the arrangement of 


the results for ready reference. 

Lightning Breakdown of Transmission Lines Between 
Niagara and Ontario.—The “ Electrical World " states that 
for the first time since its erection the electric service between 
Niagara and Toronto was, on June l6th, interrupted by 
lightning, which affected the insulation of both duplicate lines 
at a point between Dundas and Port Credit. The lines being 
unbroken, a prolonged inspection was necessary before the 
trouble was located, which resulted in a delay of five hours, 
from 4:30 to 9:30 p.m. This transmission line, which is 75 miles 
in length, affected a large number of transport and industrial 
systems in various towns. The western towns of Ontario— 
notably Berlin, Stratford, Waterloo, Preston, Bridgeport, 
Galt and London—were the chief sufferers, most of the towns 
along the Ontario lake front having a competing service. In 
Toronto, where the hydro-electric svstem has about 19,000 
customers, the inconvenience was keenly felt, especially in 
shops, restaurants and theatres. The Toronto Electric Light 
Co. met the civic extremity by sending out three emer- 
gency crews and all the available linemen to make temporary 
connections with its service wherever possible. Several 
theatres, hotels and other public places were supplied with 
energy, as well as a considerable number of merchants on 
Yonge-street, the principal business thoroughfare. As all 
street lighting in Toronto is supplied from the damaged system, 
the Toronto Electric Light Co. could be of no assistance in 
this respect, and the cit y streets were in darkness from sunset 
to 9:45 p.m. 


Cable Interruptions. Date of Interruption. 
Latakia—Palura ............. see ees May 26, 1910 
Scalamova—Samos osisssa ce cse April 21, 1912 
Marmariza—Rhodes............ ........ .. esses April 21, 1912 
Bessika—Tenedos  ................. sss. April 24, 1912 
Poulocondore— Pontianac P AS July 65 "1919 
Jamaica— Colon ....... eae RN ed June 9, 1913 


July 29, 1913 
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Canadian Canals.—The following figures for canal traffic- 
in Canada during 1912 are given by * Engineering" : The- 
aggregate volume of traffic passing through the canals of the: 
Dominion of Canada last vear was 47,587.245 tons, an increase- 
of 25 per cent. on the figures for 1911. In this total the Sault 
Ste. Marie Canal figured for 39,669,655 tons, the Welland Canal 
for 2,851,915 tons and the St. Lawrence Canal for 3,477,188 
tons. The wonderful growth of traffic through the canals of 
Canada during the last 10 years is shown by the fact that the- 
tonnage of the canals in 1903 was only 9] million tons, while 
in 1912 it has risen to over 474 million tons. This traffic has 
been largely sustained of late years by the increasingly heavy 
movement of Canadian wheat. by reason of the rapid develop- 
ment of Canadian agriculture. The quantity of wheat passing 
through the Sault Ste. Marie Canal increased from 48,047,833 
bushels in 1909 to 83,743,034 bushels in 1912. 

School Lighting.—We have received from Mr. D. H. Ogley, 
lecturer in electrical engineering and applied physics at the 
Royal Technical Institute, Salford. a Paper which he read on the 
subject of School Lighting before the Annual Conference of the 
Association of Teachers in Technical Institutions at Bradford 
in May last. Mr. Oglev reached conclusions very similar to 
those reached by the Committee of the Illuminating Enyineer- 
ing Society, to which reference was made in our last issue. 
Thus Mr. Oglev is of opinion that the minimum illumination 
should be 2 foot-candles, and for d'stinguishing fine detail from 
2 to 5 foot-candles, Emphasis is laid upon the importance of 
keeping brilliant sources of light out of the field of view, and it 
is mentioned that lecturers suffer from fatigue if they are faced 
bv a row of headlights for illuminating the board. Attention 
is drawn to the importance of steadiness in the light, to the 
nature of the spectrum and to the defective daylight illumina- 


tion that 1s often to be found. 

“Some Oscillograms of Condenser Discharges and a 
Simple Theory of Coupled Oscillatory Circuits.’’—We regret 
that in the abstract of Dr. Fleming's Paper on this subject in 
our last issue a mistake occurred in the footnote at the bottom 
of p. 642. In this footnote ` oscillographs ” should he “ oscil- 
lograms." The Cambridge Scientific Instrument Co. have, of 
course, made oscillographs for years. The error occurred in the 
" Proceedings " of the Physical Society from which our 
abstract was prepared, and we regret 1t was overlooked by us. 

The First U.S.A. Telegraph Office. —A memorial tablet of 
the first public telegraph office in the United States was, on 
July 4th last, set in the wall of the old Post Office Department. 
building in Seventh-street, Washington, the site of the original 
Morse telegraph office of 1815. The tablet bears the in- 
scription :— 

Samuel F. B. Morse, artist and inventor, opened and operated on this 
site, under the direction of the Post Office. Department, the first public 


telegraph office in the United States. 1845. 
Representatives of Congress, the Treasury Department, Post 


Office Department and of the District Government took part 
in the ceremony of dedication. An address was given by 
George C. Maynard, of the National Museum. Among the 
prominent persons present were Mrs. Lelia Morse Rummell, 
daughter of Prof. Morse, her son William Morse Rummell and 
his wife, the family of a nephew of Morse, representatives of 
the family of L. D. Gale and James J. Clark, one of Morse's 
intimate associates in the early days. 

Concrete Reflectors in the Panama Canal Lock Chambers. 
At the present time when all constructional work, from 
telephone poles to lofty skyscrapers, appears to be developing 
into concrete, the description given in * The Canal Record ” of 
the use of concrete as adopted for the construction of lamp 
reflectors 1s of interest. Concrete reflectors will be used in the 
lock chambers of the Pedro Miguel lock of the Panama Cana! 
in preference to those of the enamelled steel type, both on the 
score of price and of directional illumination. The lack of 
head room also limits the employment of any projecting 
fittings. The concrete reflectors adopted consist of plane 
inclined concrete surfaces, arranged, in the case of overhead 
use, as a four-sided reflector, and for use in walls as a single. 
plane surface. Each machinestoom houses motor-operated 
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gears for the working of the valves, and are interconnected 
with a tunnel. The lamps could not be placed at the most 
desirable points in the ceiling on account of the large covers and 
manholes which permit access for cranes through the decking. 
In side-wall illumination the concrete reflector is grouted into 
the wall recess, leaving a front shade, with a semi-circular 
opening at the bottom, which permits the reflection of light 
‘outward, but sufficiently shades the direct vision of the lamp. 
All the reflectors are painted with durable white enamel. 


Annual Report of the Engineer to the City of London.— 
We have received a copy of the annual report for the year 1912 
of Mr. F. Sumner, engineer to the City of London. Several 
paragraphs in this are likely to be of interest to our readers, 
and these we deal with below :— ! 


On the subject of street lighting it is stated that at the close of the vear 
there were 402 arc lamps in position—329 of the original o pen ty pe, each 
costing £26 a year; and 73 Oliver flame (partly experimental), each 
costing £17. 10s. & year—together with 21 experimental arc lamps and 
45 experimental metal-filament lamps. The lamps were lighted on 
35 days during fog or darkness, at a total additional cost of £332. 8s. 4d. 
The number of gas lamps in use on December 31st is stated at 2,621, a 
decrease of 27 compared with the previous record. The lamps were 
‘lighted because of fog or darkness on 67 days, the cost being £458. 12s. 1d. 
The number of defective electric lamps reported during the year was 63, 
and of gas lamps 2,596. During the year, it is stated, the arrangements, 
which involved considerable time and consideration, were concluded for 
a complete reorganisation of the lighting of the City in accordance with 
the recommendation of the Streets Committee. The streets, courts and 
alleys will be illuminated in about equal proportions by gas and elec- 
‘tricity by the Gas Light & Coke Co. and the City of London Electric 
Lighting Co. respectively, and it is hoped that the major portion of the 
City will be completed before the winter months. On the subject. of 
-clocks, it is noted that in the City there are now 100 private clocks fixed 
above the public ways, and of these 42, an increase of seven during the 
vear, are synchronised. Not a single one of the 29 church clocks is syn- 
‘chronised. During the year 2 miles 1.393 vds. of derelict overhead wires 
were removed, Or a total of about 25 miles since the Corporation took 

the work of supervision in hand in the year 1899. The number of com- 
panies owning wires is given as 12. and of private persons as 130. Notifi- 
cation was given in only 722 cases, compared with 9.030. of broken wires, 
rusty attachments and other contraventions of the bye-laws, Great 
inconvenience was caused, as in previous years, it is stated, by the laying 
-of services and the frequent and long-continued opening of the street 


boxes giving access to the conduits and cables in connection with the 


“ telephoning London” system; In this direction no fewer than 4,493 
notices were given during the year by the General Post Office authorities 
to open manholes for repairs. exclusive of mere inspection: whilst 335 
‘new services were laid and several new boxes constructed, The depart- 
ment proceeded with the laying of several new conduits and ducts in 
various parts of the City, necessitating the disturbance of considerable 
lengths of public ways. with resulting inconvenience to the general 
public, although in every instance the regulations were observed. 


'Current Topics. 


Subjects of current interest dealt with in this issue include 
'the following :— 


Dr. C. V. Drysdale contributes an article on ‘‘ The Use of the 
Alternate Current Potentiometer for Measurements of Telegraph and 
"Telephone Circuits " (p. 687). 

We describe the Electric Lighting of Westminster Abbey (p. 685). 

We give an account of the proceedings at the meeting of the 
National Electric Light Association at Chicago in June last (p. 680), 
: and also of a report on the subject of a specification for street lighting 
which was presented at the meeting by à committee appointed to 
consider the subject (p. 691). Our Leading Article deals with this 
report (p. 694). 

An abstract of an article by Prof. A. Larsen deals with * Metal 
Filament Lamps on Alternate Current Circuits " (p. 683). 

We describe the new centrally-hung high-pressure gas lamps which 
-are now being erected in Fleet-street, London (p. 692). 


A description is given of light tower construction for the Trinidad 
Government Wireless Station (p. 690). 


An abstract is given of an interesting Paper by Mr. J. W. Meares 
-on the cooling of houses in India (p. 698). 


OBITUARY. 


A. N. Brapy.—Mr. Anthony Nicholas Brady died suddenly from 
heart disease at the Carlton Hotel, London, on July 23. 

Mr. Brady, a Frenchman by birth, had in the course of his career as a 
financier, successively obtained control of gas, transport and similar 


undertakings in Albany and Chicago, U.S.A. At the time of his death 
he was president of the New York Edison Co. and was also associated with 
the United Electric Light & Power Co., Edison Electric Illuminating Co., 
Memphis Consolidated Gas & Electric Co.. King's Co.. New York, &nd Utica 
Gas & Electric Co., Nassau Electric Railroad Co., Westinghouse Electric 
& Mfg. Co., and many other American companies. 


PERSONAL. 


Mr. W. Duddell, F.R.S., has been retained for a term of years by 


the Government in a consultative capacity in regard to the new radio 
stations o. the proposed Imperial ** Wireless chain." 


Prof. Wm. A. Bone. D.Sc.. Ph.D.. F.R.S., Professor of Chemieal 


Technology at the Imperial College of Science and Technology. 
inventor of the Bonecourt system of flameless incandescent surface 
combustion, and technical adviser to Bonecourt Surface Combustion 
(Ltd.). has been awarded by the Franklin Institute of Philadelphia 
its Howard N. Potts gold medal for distinguished work in science or 
the mechanical arts in recognition of his work on Surface Combustion 
upon which subject he gave a lecture before the Institute on Oct. 30, 


1911. 


We learn that Mr. E. P. Barfield, who. as our readers are doubtless 


well aware, has been manager for the past six years of the Lamp and 
Fittings Department of Siemens Bros. Dynamo Works, has accepted 


an important position with the Edison & Swan United Electric Light 


Co. Mr. Barfield was employed by this company during the early 


days of his electrical career. We are informed that he will not sever 
his connection with the now famous Tyssen-street works, Dalston, 
for some little time. We wish Mr. Barfield every success in his new 


sphere of activity, and feel sure that our readers will join us in these 
expressions of goodwill. 


APPOINTMENTS VACANT AND FILLED. 


The Agent-General for Western Australia has empowered Messrs. 
Merz & McLellan to receive applications for the post of chief station 
superintendent for the new combined tramway and publie power and 
light generating station with outlying sub-stations at Perth. Salary 
£450 a vear on a three years’ agreement. Applications at once to 
Messrs. Merz & McLellan, 32, Victoria-street, Westminster, London. 
S.W. Further particulars are given in an advertisement. 

Applications are invited for the post of engineering clerk of works 
to Rhondda Urban District Council. Candidates must have had 
good mechanical engineering training and experience with steam 
plant and in general electrical work. The successful candidate (if 
giving complete satisfaction) will be appointed chief electrical engi- 
neer. Applications to Messrs. Robert Hammond & Son. the con- 
sulting engineers to the Council, 64, Victoria-street. Westminster, by 
Aug. 16. Nee a!so an advertisement. 

The Commonwealth Public Service Commissioner invites applica- 
tions for the position of electrical engineer, Postmaster-General's 
Department, for the State of Queensland. Salary from £528 to £600 
per annum. Applications to the Commonwealth Public Service 
Commissioner. Melbourne (Victoria) by Oct. 18. Particulars of 
qualifications, &c., are given in an advertisement. 

A demonstrator is wanted in the department of electrical engineer- 
ing of the City and Guilds’ Engineering College. Salary £100 per 
annum. Applications by Aug. 18 to Prof. T. Mather, F.R.S., 
Exhibition-road, London, S.W. See advertisement. 


: An electrical manufacturing firm advertise for a manager tor their 
sales business, including metal-filament lamps. 


An advertiser requires a first-class armature winder, able to con- 


trol 150 hands; and also an experienced draughtsman, well up in, 


electrical and mechanical design. 


An advertiser requires a sub-station attendant for the Midlands, 
preferably with experience of h.t. synchronous motor-generators. 

An assistant sub-director of the Government Press, Cairo, is re- 
quired. Salary £E300 to £E440 per annum. according to qualifica- 
tions. Applications to the Secretary, Egyptian Government 
Selection Board, East Ella, Putney, London, S.W., by Aug. 4. 

Messrs. Davis & Soper, 54, St. Mary Axe, London, E.C., are autho- 
rised by Port Elizabeth (South Africa) Municipality to receive appli- 


cations until Aug. 19 for the appointment of assistant electrical 
engineer. Salary £500. 


The Governors of George Heriot's Trust invite applications for the 
post of assistant professor of electrical engineering and lecturer in 
electrical machine design. Salary £200 per annum. Further par- 
ticulars may be obtained from the Principal of the College, with 
whom applications must be lodged by Friday, Aug. 15. 
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paa E ———M 
A lecturer in physics is required for evening classes in connection | hood of the delegates being present in large numbers, not only 
to do honour to Dr. Budde, the president, to whom so much of the 


with the Staffordshire County Mining Schools. Salarys 150. rising 
to £200. Applications (cn forms to ke obtained frcm the County | practical success of the Commission is due, and to take their share 
Education Offices, Stafford), by Aug. 30. in furthering the progress of the work, but also, and by no means 
Applications are invited for the Chair of Civil Engineering (vacated least, to take part in the hospitality of the Germans, of which little 
by Prof. S. Dixon) at the University of Birmingham. Stipend £600 need Le said, for it is proverbial. The Special Committees on nomen- 
E E We e Len vA obt naoide he Tan me dai cf 
An ge pe E s required Eaa PARE hier 1911, are to hold Hcc: in Berlin prior to those of the full Com- 
Salary eeng to y" i p eu A id rom fe eorons" | mission, in order to have a further opportunity of discussing the 
Electrical Engi ae PP weve y ug. Pu - latest modifications to their reports, suggested by the National 
Ilford Council require an assistant in their electricity showroom. | Committees. The results cf these meetings will be embodied in the 
Salary £60, rising to £90 per annum. Applications to the Engineer reports, which, thus modified, will be considered at working sessions 
and Manager, Electricity Works, Ilford, by Aug. 16. of the whole Commission. When agreed to in their final form they 
A headmaster is required for Wallsend Secondary School and | will be submitted to the plenary meeting for ratification. It is 
Technical Institute, preferably graduate in pure or applied science. hoped that at the official opening, which will take place on Wed- 
Salary £300, rising to £375. Applications by Aug..30. Forms | nesday, the 3rd, a distinguished German official will present the 
from Mr. C. Williams, The Moothall. Newcastle-on-Tyne. address of welcome to the foreign delegates. A banquet is to be 


A demonstrator and assistant lecturer in chemistry is required at | given by the German Committee the same evening. 
the University College of Wales, Aberystwyth. Salary £120. Appli- | that the presidency of the Commission, which would have been con- 


cations by Sept. 12 to the Registrar, from whom particulars may be | ferred on the late M. Mascart. will be offered to an eminent French 
obtained. electrical engineer by the Council of the Commission at its closing 


An assistant lecturer in mathematics is required for the University | Meeting on the Friday. The meeting will close with an excursion 


College of North Wales. Bangor. Salary £140. Applications by | °P Saturday. 
Sept. 13 to the Secretary and Registrar, from whom particulars 


may be obtained. 


It is probable 


EDUCATIONAL NOTES. 


University of London: King's College.—At this College there are 
complete courses extending over either three or four years in civil, 
mechanical and electrica] engineering for the Engineering Degrees of 
the University of London and the Diploma and Certificate of the 
College. 

Additions being made to the Engineering Department include a large 
drawing office and lecture rooms for the Mechanical and Civil Engineering 
Departments and lecture theatre and rooms for research, including wirc- 
less telegraphy, for the Electrical Engineering Department. There are 
five laboratories well equipped with enginecring plant and apparatus for 
the purposes of teaching and research. A list of Heads of Departments 


is given in an advertisement on p. x. 
Special advanced courses for the Session 1913-14 include Irrigation, by 


Mr. N. F. Mackenzie: Railway Enginecring, by Prof. A. H. Jameson ; 
Internal Combustion Engines, bv G. A. Burls: Thermo-Dynamics, by 
Mr. James Swinburne: Central station Organisation, by Mr. C. H. 
Wordingham: and Electric Locomotive Traction, by Mr. F. Lydall. 
Further information can be obtained from the Dean or the Secretary. 
University of Birmingham.— The full courses in electrical, mechan- 
ical and civil engineering at this University extend over four years. 
There are well-equipped laboratories for practical work. The session 
1913-1914 commences on October 7th, and detailed syllabus, &c., 


Mr. F. Sellev. first.cl ird m ne ree? may be obtained from the secretary. | 
Mr. F. Selley, first-class assistant mains superintendent of Mary- University of Durh Armstr College.—Th ; 
l M Wen : : University of Durham, strong College. e 1913-14 session 
ae ei suppi) Bio is to be promoted will commence o September 29. Full courses of instruction are 
Patt Sane ar eee rere | provided in mechanical, electrical, civil and marine engineering, 
| naval architecture, mining. metallurgy, pure science, commerce, &c. 
Particulars from the Secretary of Armstrong College. 
University of Bristol.—The session in the faculty of engineering at 


INSTITUTIONS AND : ; S 

SOCIETIES this University will commence on Sept. 16, and in the faculties of 
Textile Institute.—The fourth congress of this Institute will | AT and Science on Bept. 30. In the faculty of E ngineering there 
te held in Ghent, Belgium, commencing on Thursday, September 11th. | 87° courses in civil, mechanical, el ectrical and automobile engineering 
An invitation to Ghent has been given jointly by the Belgian Cotton and Pes UUDIUT COURSES E PEEIDEOEIDE aDprenticos- Prospectuses and 
Association, the Belgian Cotton Manufacturers’ Association, the dw m can be obtained from the Registrar, Mr. James 
Association of Linen and Tow Spinners of Ghent and the Belgian | ^*^ ene , ; 
Union of Linen, Tow, Hemp and Jute Spinners t» the Institute. Northampton Poly technic Institute.—The full-day ERUTEN. an 
On the Fri day an official welcome will be accorded to the congress mechanical and electrical engineering subjects will commence on 
by the Belgian authorities at the International Exhibition Congress Sept. 29 next. MS 

The entrance examinations will be held on Sept. 24 and 25. The full 


Hall, where a nu > j | tile 
mber of Papers of great interest to the texti and partial day courses (practical and theoretical) in technical optics 
will commence on Sept. 29. The laboratory, workshops and lecture 


industry will be read, and inspection of various textile works will 
be made during the visit. | rooms of the Institute are fully equipped for the most advanced 
Chartered Institute of Patent Agents.— The qualifying examination | teaching in the subjects referred to. 
of persons desirous of being registered as patent agents will be held City and Guilds of London Institute. —On the report of the delegacy 
In November next. Particulars can be obtained from the Secretary, | of the City and Guilds (Engineering) College, the Council of the City 
Chartered Institute of Patent Agents, Staple Inn-buildings, London, | and Guilds of London Institute have awarded the diploma of Asso- 
(C ciate of the Institute to 84 matriculated third-year students who have 
International Electrotechnical Commission.—A meeting of this | completed a full course of instruction as prescribed by the Council. 
ommission will be held in Berlin from Monday, September Ist to The successful students included 21 out of 27 in electrical enginecring, 
57 outof 901in civil and mechanical engineering. and 6out of 8 in chemistry. 


6th. A programme of work has been drawn up, which includes dang 
The students in electrical engincering to whom the diploma has been 
granted are: E. A. Richards (Siemens Memorial Medal) R. S. H. 


TM committee meetings for the discussion of nomenclature and 
rating on Monday, and symbols, prime movers and rating on | eei 

lay, Is, pi ; sulding (Siemens Memorial Medal). D. D , G. J. Webs 
Maren On Wednesday a presidential address will be given ; also neus Mic. Hon ker, U. Sing E y ? 5 PM T A i 
^ ednesday and Thursday will be devoted to drawing up in definite | 4. (; (4 Holroyde, V. H. C. Parker, J. C. Elmer, R. C. Wrinch, J. P. 
orm the various resolutions adopted, which will be subsequently | Clifton. H. A. Denison, W. Ryley, N. D. Edinborough, A. H. Hall, P. 
ratified at a plenary meeting on Friday. There is every likeli- Jackson and H. Singh Siddhu. | 


The Council of the University of South Wales and Monmouthshire 
have appointed Mr. Frederic Bacon, M.A., (Cantab), A.M.I.E.E., 
to the Drapers’ Chair ot Engineering, rendered vacant by the death 
of Prof. A. C. Elliott. Mr. Bacon is at present an instructor in the 
engineering department at the Royal Naval College, Greenwich. He 
studied engineering under Prof. Ewing at Cambridge. where he 
graduated in 1902 with first-class honours in the Mechanical Sciences 
Tripos He has had practical experience in the works of Messrs. 
Yarrow, the British Westinghouse Co., and elsewhere, and is the 
author of several Papers. 

Mr. S. B. McLaren, M.A., assistant lecturer in mathematics at 
Birmingham University, has been appointed Professor of Mathe- 
matics at, University College. Reading. | 

Mr. Norman W. McLachlan, B.Sc.Eng., A.M.LE.E., has been 
appointed superintendent of the Walton and Kirkdale (Liverpool) 
Technical Institute. He was trained as an electrical engineer at 
Heriot-Watt College and the works of Bruce Peebles & Co. 

Mr. J. Fletcher, second shift engineer at Heston and Isleworth 
electricity works, has been promoted to senior shift engineer. in the 
place of Mr. V. Goulding. resigned, and Mr. R. G. Barlow, third shift 


engineer, has been appointed second. 
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developed from 200 to 250 per cent. boiler rating, with an efficiency 

NATIONAL ELECTRIC LIGHT ASSOCIATION. of from 75 to 77 per cent. The power required to operate the stoker 

. PUES M . was l:5 H.P., and 20 H.P. was used for driving the blower. The 

The 36th convention of the National Electric Light Associa- | Committee, in presenting for discussion the term “ myriawatt " in an 

‘tion was held at Chicago from June 2nd to 6th last, under the | effort to get rid of the term boiler-horse-power, suggested that the 

presidency of Mr. Frank M. Tait. Those present totalled | question of adoption of such a unit be put into the hands of the 
4,077 forall classes of membership. The Association received a 


national engineering societies. 
municipal welcome, and afterwards proceeded to business in In the report on gas power it was stated that the market for gas 
the various sections. A plan adopted at this meeting, and one and oil engines had been unusually quiet in the past 12 months, and 


which might very well be copied, was the appointment of a this was attributed to the great trend foward the centralisation of 
: generating stations. Owing to the relatively large investment and 

numi er of committees who report on the progress made in a maintenance cost, even the smaller units have suffered a loss in the 
particular branch of engineering. We give below abstracts | prestige accorded them by the industries a few years ago. There 
-of some of these reports and an account of such other matters | were included in the report interesting statistics regarding the general 
as were discussed as are likely to be of interest to our readers. | oil supply and a review of prices here and abroad. There are ap- 
‘The subject of a specification for street lighting was also dealt | proximately 300 installations of medium and heavy duty oil engines, 
with in a special report, of which we give an abstract on p. 691 | aggregating 75.000 H.P., in operation in the United States, indicating 
-of this issue. that the oil engine has assumed a definite part in the production of 
Prime Movers. this country. Se no gas turbine hzs yet been developed, 
; g , engineers engaged iu the development of the internal-combustion 
ds oed RR RCRUM aa oo Ee m bon engine have long re2lised the advantage of substituting rotary move- 
had been no striking development in any of the various forms of 


prime movers applicable to central-station use. However, much 
thought has been given to improving the efficiency of waterwhecls 
and steam turbines, and an earnest effort has been made to develop 
an internally fired heavy oilengine. Considerable attention has been 
devoted to boilers and boiler rooms with à view toward raising their 
efficiency. 
Of the water-power units the vertical turbines seem to be most in 
favour at present owing in large measure to the improvements made 
in thrust bearings. The Kingsbury thrust bearing and the com- 
bined oil pressure and roller form of bearing have been reported to 
give excellent results in operation. The trend of rotative speed in 
steam turbines is upward, and several minor changes that have been 
made in design have helped to improve the efficiency. Steam 
turbines for driving station auxiliaries are reported to be bidding 
fair to supersede all other competitive apparatus. Curves sub- 
mitted in the report show the relative steam economy of this tvpe of 
auxiliary as compared with the high-pressure reciprocating steam 
engine. In connection with high-pressure turbines, the Committee 
called attention to the statement of Dr. S. Z. de Ferranti, who has 
said that he expects soon to be able to produce à high-superheat 
turbine capable of operating on less than 61b. of steam per 
brake-horse-power-hour. Reports from manufacturers show that at 
present there seems not to be a sufficiently active demand in the 
United States for the high-efficiency. self-contained steam units, 
: such as the Lentz, Wolf and Locomobile types, to warrant their con- 
- struction. 

Condensers are sometimes built on the design of a steam boiler, 
the designer apparently being under the impression that the greater 
the number of times the steam in its passage thfough the condenser 

‘ean be brought into contact with the tubes the greater will be the 
amount of heat extracted. It was the suggestion of the Committee 
that when designers realise that exhaust steam has not the same 
‘characteristics as flue gas, and that a condenser should be designed 
to get the steam to and not through the cooling surface, condenser 
tubes will be located far enough from the last row of buckets to permit 
the steam to free itself from the last row of blades without encountering 
.@ decided back pressure at that point. 

The question of adequate opening for admitting air for draught 
to boiler houses led to calculations with rather startling results. It 
was stated that if in an assumed boiler room containing 20 500 H.P. 
boilers the air for the draught was compelled to enter through a 
7 ft. by 7 ft. doorway the velocity of the blast would reach 50 miles 
an hour. These figures were presented as an argument for adequate 
draught opening both in winter and summer. The data which the 
‘Committee has been able to present on the operation, accuracy and 
value of apparatus for determining flue gas composition seemed to 
indicate a wide divergence of opinion among the companies using 
this apparatus. It is the opinion of the Committee that a steam-flow 
meter can perform essentially all the functions claimed for the 
CO, meter. Because of the high calorific value of petroleum oil and 
its great adaptability to boiler work it is almost the ideal fuel. The 
comparatively recent discovery of oil fields in Mexico is looked upon 
ag an important factor in the production of this fuel. It is of interest 
to note that steam atomiser burners have now been so developed 
that they will operate on front 1 to 2 per cent. of the amount of steam 
generated by the boiler which they serve. The rating of a good steam 
atomiser burner is now placed at 400 boiler horse-power, and it is 
possible to operate à boiler at from 200 to 450 per cent. of its rating. 

A recent type of stoker, combining the best feature of inclined under- 
feed and overfeed stokers and sheking grates is claimed to have 


ment for reciprocating motion. — So far practica! difficulties have not 
been surmounted. Much useful knowledge, however, has been 
obtained by able experimenters. and with some additional experi- 
menta! data which are now at hand the difficuties will be considered 
afresh. 

OPERATION OF WATER-POWER SYSTEMS. 


The Committee on this subject report that, with units of large 
capacity and with several power stations connected together, 
unusual precautions must be taken to prevent the concentration at 
points of trouble of too great amounts of energy. and thus the use of 
artificial and inherent power-limiting reactors becomes an important 
factor. Byalarge majority high-voltage svstems are rea!ly distribut- 
ing rather than transmission systems, so that one of the principles 
involved is to localise the disturbance and isolate it quickly. No 
hvdro-electrie development should be provided with an equipment 
of apparatus above the rating minimum streem flow, unless there is 
an auxiliary steam station. The steam station may serve any one 
or èll of three purposes—first, that of an auxiliary station to be used 
at periods ot low water; second, thet of a reserve in case of inter- 
ruptions ; and, third, that of à regulating station, to take care of the 
variations in the load with a hydro-electric plant run at constant 
output. 

The transmission and distribution lines had very careful con- 
sideration by the committee, this part of a system being considered 
the weakest link in an installation. It is not considered wise to 
depend entirely upon a single circuit to transmit the output from an 
important station. The same weight of copper divided into two 
circuits and supported by slightly modified towers would considerably 
reduce the chance of shut down with only a moderate additional cost 
for towers, à second set of insulators and labour for erecting the 
second circuit. The overhead earth wire is considered of undoubted 
value for lightning protection, and better results may be expected 
from two circuits than with one. These wires should be pleced es 
far above the transmission lines as practicable and with a minimum 
shade angle of 45 deg. 

For high-voltage transmission lines suspension insulators are now 
used exclusively, the practical limit of the pin-type insulator being 
approximately 60,000 volts. For transmission voltages higher than 
are used at present the design of the suspension insulator must 
necessarily be modified so that the potentis! along the string can be 
better distributed. A liberal factor of safety should be allowed in 
selecting line insulators, as they form only 2 small part of the total 
cost of the line. and are the most vital factors in its success. With 
great improvements in high-tension insulators the patrol of trans- 
mission lines has been very much reduced, and a greater importance 
should b? attached to the ability to locate the particular points of 
the line in trouble and to get à repeir man there at the earliest pos- 
sible moment. Line inspection at night has also been made possible 
by the use of seerchlights. Arrangements are often made with 
residences nezr the lines for reporting trouble. It seems to be the 
general belief that as a general rule reward should not be offered 


for such services. Such services should, however, always be acknow- 
ledged by a letter of thanks or otherwise. 


ELECTRICAL APPARATUS. 


The Committee on this subject reported upon the progress made 
and the tendency of developments of electrical apparatus for use 
in central-station service. The past year has been marked by pro- 
gress in the design of turbo-generators, and it was reported thet 
several companies have placed orders for 25,000 kw. units. Manu- 
facturers now indicate their ability to build lerge high-potential 
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generators without employing auto-transformers. Reactors are 
used for protection against high-frequency disturbances, for voltage 
regulation and synchronising machines, and to limit current rushes 

With the latter cless practice is still somewhat 
jn the evolutionary stage with respect to stendards, but their use 
with such apparatus at generators and transformers, for insertion 
on 'bus bars of sub-stations and in feeders, is becoming more wide- 


into short-circuit. 


spread. 


With regard to the higher speeds of rotative apparatus, instances 
were cited in which 5,000 kw. units operate at 3,600 revs. per min., 
19,000 kw. units at 1,875 revs. per min., and 20.000 kw. units at 
1,500 revs. per min., and it is apparent that the final limit has not 
yet been reached. The adoption of commuteting poles has assisted 
materially in making it possible to develop high-speed epparatus, 
and 25-cycle machines of recent design are now operated at approxi- 
mately twice the number of revolutions of the old non-commutating 
pole designs, although peripheral speeds have not: increased in the 
There seems to be 2 tendency £t present to equip 
‘generators with directly-coupled exciters. Chief among the adven- 
tages of this idea are simplicity, economy and elimination of wiring 


same proportion. 


end switching connection. In spite of the fact that the rotery con- 
verters of recent date show greeter speeds and increased outputs 


due to inauguration of commuteting poles, the Committee believe 
that proposals to change over existing rotary converters should 
generally be discouraged. Only in special cases should the change 
be considered, and then with due regard to cost and complications 


In summing up the situation the Committee recom- 
The use 


of synchronous converters for securing better regulation on trens- 
mission lines and for correcting the power factor on distribution 
systems wes commented upon, and although in the former case 


installations have met with much success, it was the opinion of the 
Committee that other methods should be employed for power-factor 


to be overcome. 
mended the use of 60-cycle machines for railway service. 


correction. 


Investigation of the merit of outdoor transformer installations 
reveals certain advantages and disadvantages compared with the 
The advantages of the outdoor station are lower 
first cost, extension mede at less cost, reduction of fire risk end more 


indoor station. 


efficient cooling of air-blast transformers. The disadvantages are 
trouble from moisture, interference from outside parties end diffi- 
culty in repairing end handling apparctus in bad weather. The 
Committee recommended careful consideration of the means of sup- 
plying economice] service under fevoureble conditions. Oil switches, 
feeder regulators, electrolytic lightning erresters and other auxilizry 
“pparatus commented upon show improvements in details which add 
to the efficiency and reliability of the plant in general. 


HIGH-TENSION UNDERGROUND CABLES. 


On this subject it was reported that prectice regarding the perio- 
dica! high-potential testing of high-tension cables varies considerably. 


Several companies were said to be insteNing apparatus with a view 


lo making such periodical high-potential breakdown tests on all of 
their transmission lines, while other companies already having the 
necessary equipment have &bandoned the practice of making these 
tests periodicelly. It was thought by the Committee that, in 
general, these tests increase the liability to subsequent breakdowns, 
end often do not disclose existing points of weekness. The majority 
of the companies report that such tests are not applied. 

In this report more spece was given to the discussion of carrying 
capacity of cables than to any other subject. It was shown that 
hardly any exact information is possessed by centrel-station opera- 
tors as to the sefe limita of loeding under various operating conditions. 
The carrying capecity of a cable wes stated to be limited by the tem- 
perature of the insulation, and the life of the cable to vary in inverse 
ratio with this temperature. Hence the three factors to be con- 
sidered in determining the safe current load of a cable ere the tem- 
peréture of the enclosed conductor, temperature of surrounding 
eir end objects, end the heat generated in the insulation itself due 
to current, leakage through the dielectric. The Committee recom- 
mended that æ very decided increase be made in the rating during 
the winter and also that the current reting be varied inversely with 
the voltage on account of the heating of the insulation due to leekege 
of current. From the well-known fact thet the potentie] gradient 
of insulated wires ig much higher in that portion of the insuletion 
hear the conductor then in the outer layers, and the equally well- 
known law thet the fall of potentiel across & series of insulators of 
iS Ming specific inductive capacities is inversely proportional to 

er capacities, the Committee stated that use might be made of & 
di Paper insulation formed by setureting successive sections 
in Te 80 chosen as to give specific inductive capacities varying 
all © proper proportions. Such a step, it was expleined, would 

ow of a smaller diameter of cable with the same factor of safety, 


or of a higher voltage, the diameter and factor of safety remaining 
the same. | 

With the increasing size of rotary converters, and with the resulting 
increase in the size of the conductor, in order that & line may have 
sufficient capacity for one converting unit, some companies have 
reached the maximum size of three-conductor cables (with round 
conductors) that can be installed in a duct nominally 3 in. in diameter. 
The Paper stated that, in order to meet this condition and to secure 
a cable with larger copper cross-section or thicker insulation, or 
both, cables have been developed with conductors of clover-leaf or 
sector form. As to the installation of current-limiting reactors, the 
Committee found that these are necessary on generators where the 
load on one bus bar exceeds 50,000 kw. One company has found it 
expedient to divide the 'bus bars into several sections and interpose 
between them current-limiting reactors, while «nother company hes 
installed such reactors on each of its high-tension feeders. All 
the above-mentioned companies are operating an unearthed system, 
and none of the companies operating with an earthed neutral hes 
found it necessary to instal these reactors. 

Some attention was given in the Paper to the discussion of methods 
for protection of cebles in manholes. The advisability of running 
parallel routes was 2lso treated, the advantage being an increase in 
relia bility of service, since in case of accident to one circuit the other 
would be able to handle the traffic temporarily until repairs could be 
made. Among other things, the report touched upon the subject of 
trouble reporting, and showed a uniform report sheet recommended 
for this purpose. Practical hints were given on the installation of 
cables in ducts. In closing. standard form specifications for paper- 
insulated high-tension cable and for rubber-insulated lead-covered 
cable for pressures in excess of 2,000 volts were suggested. 


INCANDESCENT LAMP DEVELOPMENTS. 


During 1912 the sale of tungsten and metallised filament lamps 
increased 14-6 per cent. of total sales, while during the same period 
carbon lamp sales decreased 27-4 per cent. of total sales. Another 
point investigated was the policy of central stations with regard to 
the supply and renewal of incandescent lamps. There seemed to be 
no fixed or general practice in the matter. Some companies give the 
first installation free and renewals at cost, some furnish free renewals 
on commercial service but not on domestic service, still others charge 
for the first installation and give renewals free, while some do not 
supply lamps at èll. 

The past year wes szid to have witnessed a more rapid deveolp- 
ment in the tungsten filament lamp than previous years. Improve- 
ments and economies in manufacturing processes made during the 
year have enabled the manufacturers to put into effect reduced 
schedules of prices on tungsten lamps. Developments have also 
improved the quality of the lamp, and æ constant increase in effi- 
ciency has been possible, while the life of the lemp has been main- 
tained at a point most suitable for commercial service, and the life 
is now guaranteed. The sign business was indicated 2s a very 
promising field for future development, and the Committee stated 
also that the central stations might do more toward raising the 
standard of residence lighting, with profit to themselves and with no 


inconsiderable benefit to the public. 
PROGRESS IN LAMP MANUFACTURE. 


Messrs. J. E. Randall and E. J. Edwards, of the National Electric 
Lamp Association, Cleveland, presented a Paper on “ Recent Pro- 
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DIAGRAM SHOWING THE INCREASING EFFICIENCY OF LAMPS. 


gress in the Art of Lamp Making." No spectacular changes in the 
manufacture of the regular incandescent lamps have taken place 
during the year, according to the authors of this Paper. The rated 
specific consumption is, however, still being improved. The accom- 
penying diagram is of & great deal of interest in showing the improve- 


ments graphically from the earliest days of incandescent lamp 
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makmg. The improvements of the past year are credited to the use 
of chemicals which retard the blackening of the bulb. "This plan 
has made it prectice ble to employ smaller bulbs for a given wattage, 
notably in the cese of 40-watt and 60-watt lamps. The most striking 
new development is considered to be in the use of a filament wound 
into a helical coil, which coil may be mounted on supports in various 
ways or even itself wound into a coil to obtain greater concentration. 
The coil construction cllows a great length of filament to be put into 
a small spece without appreciable leakage between adjacent turns. 
This makes it possible to construct lamps to focus closely, as is 
required for small stereopticons, side-walk projectors, street-railway 
and electric-vehicle head lamps and the like. The coiled filament 
megy be mounted on small supports of the regular spider type and 
placed in miniature bulbs of the various candelabra and decoretive 
types. It may be placed in e tubular bulb to make a show-czse 
lamp, which consists of & single straight section of coiled filament 


carried through the middle of the bulb, the return circuit being made 
through the heavy wire support. 


below to 10 per cent. above norme] voltege. 

equipments for breakdown euxiiary service, temporary peak loads, 
construction work for instelletion during rehabilitetion of old' 
stations and for assisting in new business solicitetion were mentioned’ 


gs a part of the opereting equipment which should form an efficient. 
and useful guxiligry for e!l transmission operators. 


THE ELECTRIC VEHICLE. 


A Paper enthusiasticelly presenting the case of the electric vehicle: 
versus cll other forms of central-station revenue getters was read by: 
Mr. E. E. Witherby, of the General Vehicle Co. It is the opinion of 
Mr. Witherby that the electric vehicle offers an opportunity to the 
central station that is unsurpassed by thet of any other source of. 
revenue which the central station now has. Until every represen-. 
tative of the new-business department of the centre! station begins 
to realise that in every logd of merchandise which passes him on the. 
street there is an opportunity for the sale of electrice] energy he will 
be overlooking one of the best sources of off-peak revenue which he 
would be able to secure for his company. The policy of preaching: 
the electric vehicle to prospective customers was recommended, but 
the further policy of practicing what was preeched was emphesised 
toa greaterextent. The typical load curves which were shown in the 
Paper well illustrated what is being done by the companies which 
have already begun to realise the importance of the electric vehicle 
load. Instances and data cited from the leading express companies, 
and from the largest central stations in the country, prove without a. 
doubt that the electric truck is effecting a great saving for both the 
owner and the company which furnishes the energy. The off-peak. 
character of the electric-vehicle load was mentioned, and the load 
curves of several garages serving both pleasure and commercial 
vehicles were given. It is a notab'e fact that practically all the 
demand for charging energy is made at times when the demand from 
all other sources is 2t its lowest or is rapidly falling off. The practice: 
of boosting at the noon hour wes cited as the only way in which the 


INTERIOR VOLTAGE DROP AND CENTRAL-STATION REVENUE. 


In « Peper on “ The Relation of the Incandescent Lamp to Light- 
ing Service," by Messrs. M. D. Cooper and Robert C. Campbell, of 
the Natione] Electric Lamp Association, Cleveland, attention wes 
called to the importance of proper voltage selection of incandescent 
lamps and accessory energy-consuming devices as most essentie] 
in order to obtain economical and satisfactory service. The authors 
made a careful investigation of the amount of voltage drop between 
the service switch and the customers' sockets in industriel, com- 
mercial and residential service. The results obtained. as shown in 
the eccompanying teble, which is 2 summary of èll the dete collected, 
seem to indicate that a conservative estimate would place the 
zverege amount of interior voltage drop at 2 volts. 


Summary showing Apparent Gain in Percentage by Eliminating Effect of 
Voltage Droy. 


LLL. | depression in the load curve of the centre] station which occurs at 

| Volts dropped. | Gain in percentage. ( that time cen be filled. Data on commerciel vehicles in Chicago 

Average —— d showed that the number of electric trucks had increased from 80 in 

T oad. l To cus- | To the year 1910 to 647 in May of 1913. In closing Mr. Witherby 

i kw. Maxi- | Average | temerin central | steted thet, having convinced every live merchant, the large express 

ee candle- | station in | companies end the entire brewery industry of the economy of the 

: RE power. | revenue. | electric truck, it is his hope end the hope of ell manufacturers that 

Industrial csv: 2 510 | 502 204 | 10-4 4-4 in the nesr future all ceytrel-station men will see the opportunity 

Comniereial: co | 10-90 3-94 3-03 10-8 4-6 which is being offered to them, and will co-operete in exploiting 
Residential ......... 0-55 | 2-08 1:57 5-4 2:3 the electric truck. 


—— — — | eee —À—— 


Grand average... | — ... | 93-68 2-50 | 8-9 3-8 


A ——— —— —— — — — 


Accordingly, the central stations are losing about 4 per cent. of APPLICATIONS OF DUCTILE TUNGSTEN.* 
their lighting revenue and the customers about 9 per cent. in candle- 
power. Apert from loss, the customers experience & variation in 
brightness in light. No general recommendations were mede as to 
methods for eliminating the losses of candle-power and revenue, 


attention merely being called to the great benefits that would accrue 
from taking this drop into consideration. 


BY C. G. FINK. 


Less than 10 yeers ego tungsten was universally conceded to be à 
very brittle metal. Since the introduction of ductile tungsten,f 
however, large quantities of drawn wire, flexib:e and strong, are being 
daily produced for the manufacture of incandescent lamps. The 
author has studied the physical and chemical properties of this new 
tungsten, and has obtained a number of very interesting results. 
The ductile metal is practically insoluble in all the common acidst, 
its melting point is higher than that of any other metal§, its tensile 
strength exceeds that of iron and nickel, it is non-magnetic, it can 
be drawn down to smaller sizes then any other metal, and its specific 
gravity is 70 per cent. higher than that of lead. It was natural that 
a metal with such striking properties as these should soon find appli- 
cations other than that for incendescent lamps. 

Wrought tungsten has been substituted with success for platinum 
and platinum-iridium as contact points in spark coils. voltage regu- 
lators, telegraph relays, &c.| The service far exceeds that for 
platinum and platinum-iridium contacts due to the greater hardness, 
higher heat conductivity and lower vapour pressure of tungsten as 
compared with platinum. 

The tungsten furnaces are of two types. 
scribed by Winne and Dantsizen*. consists of an alundum tube wound 
with tungsten (or molybdenum) wire. To prevent oxidation the 
tube is encesed in an air-tight box with an inlet and outlet for hydro- 


SWITCHING APPARATUS FOR RURAL INSTALLATIONS. 


In view of the increasing importance of outdoor sub-stations for 
certain classes of service, the Paper on switching apparatus for rural 
instellations, by Mr. E. B. Merriam, of the Generel Electric Co., is 
of interest. This type of equipment is applicable to many other 
industries besides ferming which are now using isoloted plants that 
are being operated with little thought of economy. A list of the 
industries to which these so-called rural instellations may be made 
applicable was included in the Peper. A table of minimum econo- 
mical sizes of installation for various line voltages wes elso given. 
Portable sub-stations for supplying energy to contractors, farmers 
and other consumers whose apperetus is being continually moved 
from one place to another were described and illust rated. A modified 
lever switch provided with a mechanism for raising and lowering 
the blade in 2 vertical plane was said to offer many advantages over 
the other types of primary switches. Regarding primary fuses, the 
author expressed the opinion that the horn-gap type of fuse is not 
so well adapted to this class of work as is the tube explosion fuse. 
The secondary switching and measuring apperetus for a rural 
installation usually consists of disconnecting switches, automatic 
oil switches or fuses, wett-hour meters and instrument transformers. 
This portion of the equipment is generally housed in 2 steel or wooden 
switch house to prevent its being tampered with. Several switch 
houses of this type were described and illustrated. — Pole-top regu- 
lators were commended by the author for use on circuits where it is 
desirable to maintain constant potential. He described & regulator 
of the induction automatic type, and stated thet it was capable of 
controlling the potential of & 10-empere feeder from 10 per cent. 


* From the “Journal of Industrial’ and Engineering Chemistry," 
Paper presented ‘at the Eighth International Congress of Applied 
Chemistry, New York. : 

f €. G. Fink, “ Trans.” Am. Electrochem. Soc., 17, 229; W. D. 
Coolidge, * Trans.” Am. Elec, Inst. Eng., 29, 961. 

t W. E. Ruder, “ Jour." Am. Chem. Xoc., 1912, 381. 

§ Il Langmuir, “ Trans.” Am. Electrochem. Soc., 20, 237. 

! W. D. Coolidge, “ Trans.” Am. Inst. Elec. Eng., 21, 870 5 “ Journal 
of Industrial and Enginecring Chemistry,” 4, 2. 

q “ Trans.” Am. Electrochem. Soc., 20, 287. 


Portable generating: 


The type recently de- 
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resistance. since it can be made absolutely pure, ean be easily dupli- 
cated and is not corroded. Since tungsten is non-magnetic and 
elastic it is being tried out in electrical meters, replacing the phosphore 
bronze springs. Similarly watch springs could be made which would 
never become magnetised. Finally may be mentioned, tungsten 
pen points, tungsten drawing dies, tungsten knife blades, tungsten 
reinforced asbestos curtains and fire-proof coverings, &c. 
Table of Physical and Chemical Properties of Ductile Tungsten, 

Density, 19:3 to 21-44. 

Tensile strengih, 322 Ke. to 427 ky. per sq. mm. 

Young's modulus of electricity, 42,200 kg. per sq. mm. (steel 20,000) ; 
i.e., twire as elastic as steel. 

Melang point, 3.177 (Langmuir) 3,1007. 

Boiling point, 3,700 deg. (?). 

Thermal conductivity, €-35 gram. cal. per em. per sec. per 1 deg. (Pt. 
0-166). 

Expansion coefficient, 4-3 71079 (Pt. 8-8 1075). 

Specttie heat, 00358 (Weiss). 

Resistivity (25 deg.) hard; 6:2 microhms per cubic em. ; anncaled 
5:0 microhm per eubie cm. 

Temperature coefficient of resistance, 0-0051 (0 deg. to 170 deg.). 

Herdness, 4-5 to S0 (Mohs scale). | 

Insoluble in HCL HSO HNO, HF, NaOH, KOH (aq.), K.Cr,Oz 
+H,SO, Soluble in mixture of HF and HNO and in fused nitrates, 
nitrites and peroxides, 

The boiling point of the metal has not vet been determined. 

The Young's Modulus of Elasticity we determined with a wire 0-00648 
em. in diameter and 754-56 em. long. The smallest weight (P) was 250 
and the largest 1.125 grams. The elastic elongation was 0:35 em. for the 
smallest weight and 1-65 em. forthe largest. The average for five different 
weights was 42,200. 

The hardness values were determined with the scleroscope and the 
values translated into the Mohs seale. 


gen. This furnace is admirably well suited for laboratory experi- 
ments. Temperatures of 1,600° C.-1,800" C. ean be easily mèin- 
tained for hours, whereas platinum at these temperatures would 
rapidly disintegrate. A second type of tungsten furnsce* is con- 
structed on lines similar to those of the Arsem vacuum furnace. 
A tungsten meta] tube takes the place of the helical carbon resister. 
The tube is surrounded by a screen and tho whole enclosed in en air- 
tight compartment almost identical to that used by Arsem. The 
compartment is either evacuated or asmoll quantity of gas, such as 
hydrogen, is introduced. This furnace lends itself admirably to the 
tudy of reactions at very high temperatures, such as the production 
of artificial gems. | 

The author has used tungsten gauze successfully for separating 60 (v. Pirani & Mever). 
solids from acid liquors, on a laboratory scale. However, this gauze 
could well be used on 2 commercial scale. For example. for the 
removal of sludge from copper refining baths, and for centrifugal 
apparatus, in general, whenever acid liquids or acid geses are dealt 
with. Furthermore, it might be used in apparatus such as described 
hv Cottrellt for the removal of sulphuric mist from gases. The 
Cottrell electrodes consist of three concentric evlindrica! screens of 
iron wire, the inner and outer ones as discharge electrodes while the 
intermediate screen and the outer leaded glass containing vessel act 
as collecting electrodes from which the deposited acid drains into a 
Faden pan below. Tungsten gauze is not attacked by sulphuric acid 
end would consequently give & much longer life than iron gauze. 

The application of wrought tungsten targets for Róntgen tubes 
hes proved to be one of the most interesting. ‘Tungsten is very well 
suited for targets or antiezthodes, and the realms of application and 
ethciency of the Röntgen tube have been thereby greatly increased. 
As has been shown by Coolidge, the high specific gravity. high melting 
point, high heat conductivity and low vapour pressure make tungsten 
a lar more efficient target than any other metal. 


I 


METAL FILAMENT LAMPS ON ALTERNATE-CURRENT 
CIRCUITS." 


BY PROF. 4. LARSEN. 


THERMOCOUPLES. 


The euthor is investigating the thermoelectric properties of the 
couple, tungsten-molybdenum. The E.M.F. increases with the 
temperature upto about 540 deg., then decreases and passes through 
zero millivolt at about 1,300 deg. This couple has been found very 
convenient for high temperature measurements in the tungsten- 
hvdrogen furnace. 

A material suitable for standard weights must preferably be hard 
Vet plastic; it must not be easily seratehed nor marred, but still not be 


In the davs when all incandescent lamps were of the carbon tvpe 
it was usually thought that the light emitted was practically constant 
secing that the mass of the filament was, relatively speaking. so great 

that it had some difficulty in fol- 


‘ à M x "M anki >» » *, 1 Wf " Sta Hi e . . . . 
s0 hard that it will chip or brc ak ; furthermore, it must withstand the WZ lowing the periodic variations of 
action of the atmosphere and finally it must be small in bulk: Now | ZAX—I energv-input, insofar as its tem- 

Wrought tungsten can be made so hard that it will readily scrateh ALANS RAE ae 
ene AUNES CAL CNN DS EUR SO AUSTEN Eas TER L7 009-3 ! perature was concerned, This, how- 
Eas and still be ductile ; furthermore, the density 18 iigh (13-5 to ever, was scarcely correct; but. the 
214) and it is unaffected by the atmosphere. Tungsten weights | ——— variations of temperature are much 
remain wonderfully constant. — l ' more noticeable with metal fila- 
The studv of the electrochemical behaviour of tungsten has been | ments, exactly as with alternate- 
t ken up and a series of cells and combinations has been made up. current are lamps, Thus, by their 
S a were made at 25 deg. Dus d is ith e | = light. quickly moved objects, like 

C10 r i rs fc 1e negsten ET JU " . 

mel electrode as standard. Our readings for the cell tungsten, | l walking sticks, forks or playing 
cards, seem to have a staggering 


equeous sodium hydrate, potassium chloride, calomel, mercury are : 
5N NaOH, 0-68 ;2 N, 0-62 ; N, 0-57; EN. 0525; 5 N, 050; 3, N, 
048; EN, 0455; (14 N, 0445; 41, N0380; and 0-0 N, 0-06 volt. 
In the last cell the tungsten rod was immersed in distilled water. 
The addition of smell amounts of impurities to tho tungsten metal 
"aes the tungsten—sodium hydrate—electrode to assume E.M.F. 
values that approach that of zinc in zine sulphate. The values for 
potassium hydrate are similar to those for sodium hydrate. The 
E.M.F. of the cell Hg— Hg,W,O,, +Na,WO, solid— Na, WO, sat. 
»oIn.—solid Na,WO,— W was found to be 0-505 volt and promises 
‘0 be a good standard cell. : 

Besides the applications of tungsten cited above, many others 
have been but partly worked out and others merely suggested. 
Owing to its chemical stahlility the finest sizes of wire down to 
(09002 in. or 0-005 mm. in diameter are well adapted for galvano- 
meter suspensions and for cross hairs in telescopes. It has also been 
‘uggested to use these fine wires in surgical operations in place of the 
Ciwser gold and silver wires. A further suggestion is the use of the 
wre in musical instruments. The tensile strength and elasticity of 
tungsten wire are exceptionally high (see table below). Et could be 
ued to advantage in climates where stecl is readily corroded. The 
formation of hydrocyanie acid gas bv passing over heated tungsten 


motion, due to a considerable 
periodic variation of the light. 
These and similar phenomena caused 
the author toinvestigate the matter 
by the stroboscopic method, 

The apparatus can be understood 
with the aid of Fig. 1. A Weber 
photometer was used, and between 
it and the Jamp under examination 
was placed a dise provided with four 
slits. which was mounted on the 
spindle of a small four- pole synchro- 
nous motor; thus the photometer 
only received light through the slits, 
i.e.. four times in each revolution 
of the dise. or. in other words, twice 
during each period of the alternate 
current. The voltage curve of the 
generator was almost exactly sine- 
shaped. and the frequency was 50, 
The disc could he rotated relatively 


-—— 


pu D NU. is as E il nar Fic 1. to the spindle of the motor, and 
0400 cals Acid prooi dishes Mid tubes ae being nde out obtunge LL H D RUE iin Sous Mo : d RENS ly in a 
sten, Furthermore, tungsten wi ls itself as a unit m EUH Md eA positions, which dif- 
PU a EU , gsten wire recommends itse Rog. fered from one another bv a 
* UR Pat., 1,006,620. MM 7 up ; given prearranged angle. In each position readings were taken, 
t Journal of Industrial and Engineering Chemistry," 3. 542. and in this way a curve was constructed which showed the variation 
+ ‘Ompare eR EHE Mal AERE 287. NM AE RC ie a mee Ba im ee CAMPER PERPE quee EE eR et ee 
Mu E oe "| *Abstract of an article in the ** Elektrotechnische Zeitschrift.” 


Wartenburg, "' Z. f. anorg. Chem.," 52, 299 
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of the light emitted by the lamp. Four Osram lamps. taking 
220 volts. were examined. giving respectively under normal conditions 
10, 16, 25 and 50 c.p.. and also a “ Reduktor ` lamp for 14 volts, 
giving 16c.p. The results are shown in Fig. 2. The abscissæ | 
epresent time. as measured over a complete cvele. while the ordi- 
nates give the candle-powers on a relative scale, the mean. candle- | 
powers being represented on an arbitrary scale bv the number 10 
in each case. There are thus two periods in each case corresponding | 
to a complete period of the alternating current. The total length of ! 
the longest abscissa is therefore one-hundredth of a second, | 


15 


: | E UN eet: 


Fic. 2.—SHowinG THE VARIATION OF LIGHT DURING HALF ACYCLE, 


I. II. TIL and VI refer to 10,36, 25 and oop. lamps ài 222 volt- respectively 
CurveV refers to the 16 ep. lan patli velts, 


As was to be expected. the variation is greatest with the 10 c.p. lamp. 
taking 220 volts. Here the light varies between 7 c.p. and 13-4 c.p. 
The variation from the mean is about 30 per cent. on either side. 
The diameter of the filament of this lamp is about (0-01 mm, ; with 
an increase in the diameter of the filament. the relative variation in 
the light decreases With the " Reduktor " lamp. the variation is 
only 4 per cent. on either side of the mean. its filament having a 
diameter of 0-05 mm. For purposes of comparison, a carbon lamp. 
giving 10 c.p. on 220 volts. was examined, and its curve was found 
to be practically coincident with that of the 50 c.p. metal lamp. 
The curves are not sine-shaped : the upper portions are more pointed 
in outline than the portions below the mean ordinate. 

The question now arises as to whether this variation in the light is 
of any importance. In the first place. it might be supposed from the 
physiological point of view that it would be found to be a tiring and 
harmful form of light. especially if it were used for the observation 
of moving objects. The author expresses no opinion on this point. 
but merely suggests that there is a possibility of a danger. Next, it 
may be possible in certain cases to make use of the phenomenon for 
stroboscopic purposes, Further. the question arises whether, with 
a given effective voltage. the light given with alternating current is 
the same as that given with direct current at the same voltage. In 
order to answer this question, comparative experiments were made 
with a 10 c.p. lamp. The voltage was very carefully measured with 
an electrodynamic voltmeter, and care was taken to obviate the 
effects of any external field. Thus, taking the candle- power of the 
lamp on direct current as unity. on alternate current at the same 
voltage and with a frequency of 50 its light was found to be 1:016, 
and with a frequency of 30 it was 1:037. all these comparisons being 
made at 220 volts. When the comparison was made at 250 volts, 
on a frequency of 50, the light was 1-02, and at 268 volts it was 
1-022. Thus the light with alternating current is slightly higher than 
with direct current, and this increase is greater the higher the voltage ; 
moreover, the difference is greater with decrease of periodicity, and 
this is an effect that ought to be taken into account in photometric 
work. It might be supposed that the watts consumed at a given 
voltage with alternating current would be different from those taken 
with direct current. since the temperature variations of the 
filament show that the current curve differs from the voltage curve. 
Comparative measurements were, however. made with alternating 
and direct current. and allowing for unavoidable errors of observa- 


tion, it was impossible to detect the smallest diference between the 
watts taken in the two cases. 


—— 
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THE ELECTRICITY UNDERTAKING AT SEATTLE. 


Seattle is one of the few towns in the United States which has a 
munic.pally owned electricity supply station. The undertaking was 
started in 1904, end has been a success from the beginning in spite 
of the fact thet there wes a private company supplving light and 
power, eginst which the municipality have had to compete. The 
sourco of power is è leke in the mountains 43 miles frem Seattle. 
The power house is built at a place that was called Moncton. but 
this was not considered an appropriate nome for a power house ‘and 
incredible as it seems, negotiations were opened with the Postmaster. 
General end the name was changed to Cedar Falls” ! | 


Three-phase 


Fic. 1.—ViEgw SHOWING STREET LIGHTING- IN SEATTLE. 


current is gene ated here at 2,300 volts, and stepped up to 60,000 


volts for transmission. 


s Two completely separate lines are used for 
cdditione] security. 


At a sub-station in Seattle the pressure is 
reduced to 7.500 and 2.500 for city distri- 
bution. Seattle has the reputation of being 
the best lighted citvin the States. The streets 


stens and about 5.000 40-c.p. tungstens, light- 
ing 601 miles of street, and there are also 
1.630 ornamental iron poles carrying clusters 
of five and three globes each, lighting 25 miles 
of strects. : l 

The chief business streets are lighted by five- 
lamp poles, placed opposite each other at 


The lamps are arranged ina triangle (as shown 
in Figs. l and 2) There is one 16in. 
globe st the top, two 14in. below and two 
12in. at the hase of the triangle. All the 
globes have a light sand blast finish. Eight- 
volt. 50 watt lamps are used, fed from a trans- 
former in the base of each post. The illuminz- 
tion varies from 0-32 to 0-79 ft.-candles on the 
pavememt, and in the centreof the road from 
0-34 to 0-45 ft.-candles. Itis said that Seattle 
originated the use of low-voltage lamps 
for street lighting, but that the system 
has been rapidly adopted all over America. 
Two thousend hours’ life is claimed for the 
lamps. 

There is en interesting point to be noticed 
in connection with a reserve or emergency 
steam plant, which is to be installed. The 
water of the boilers will be kept hot from an 
electric heating coil during off peak hours. so 
that quick action may be had in an emergency. 
The charge for energy is based on the load 


Fic. 2.—STREET 
LAMPS USED IN 
SEATTLE. gram (Fig. 3) shows how this is worked out. 
For gll residence lighting: For the first 24 
months after the meter is put in, from 0-60 units per month, 
3d. per unit. All over 60, 2d. 


After 24 months, from 0 to 60 kw.-hours per month, 3d. per unit,. 


are lighted with 692 ares, 200 300-c.p. tung- 


the kerb line, and’ spaced at 80ft. and 90ft.. | 


connected and the quantity used. The dia- 
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andall over 60 kw.-hours per month, 2d. per unit. Thereisa minimum | carried out by the Dean and Chapter of the cathedral ‘vas super- 
vised and designed by Mr. S. W. Maddick, who was transferred from 


charge of about 3s. per month. For business lighting: From 0—60 kw. 
hours per month, per connected kilowatt, 4d. H.M. Offices of Works for that purpose. 
The proposal to instal electric light permanently in the Abbey was 


"or €f "n. r connected kilowatt... 3d. 
ae d a bea : Hone d gr É md i M i made at the time of the coronation of King Edwaid VII. in 1902, on 
2 0MÓ . A 2 » ee we 14d. which occasion, for the first time in history, electric ligat wss installed 
», 640 and over,, » 5 5 .. — 3d. temporarily. No definite decision as to its permanent retention was, 
| however.reached at that time, and a further temporary installation was 
E Eff arranged for the Coronation of King George V. After this ce remony, 
NE Ec cs e a a 
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Ktlowatt-Hours per Connected Rilowatt. 
Fic. 3.—BusiNEss AND Power RATE SHEET, SEATTLE. 
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Intermediate consumptions at intermediate rates. The power . 
Fic, 2.— :iRbER SUSPENSION OF ELECTROLIERS AND ARRANGEMENT 


rates depend on the connected load. 
OF CONDUIT. 


AL I ELE I NENNEN MET ENEUNURONUMUCEADE 
| however, the supply cable and main fuseboards were not withdrawn, 
THE ELECTRIC LIGHTING OF WESTMINSTER ABBEY. | and are now in use for the permanent installation. 


The electroliers in the main body of the building are six-light and 

Tae decision of the Dean and Chapter to instal electric light in | four-light fittings, provided with 50-watt 220-volt metal filament 
Westminster Abbey is interesting both from a scientific and his. lamps. These lamps being supplied at 200 volts, about 10 per cent. 
torical point of view. In a building which beers the treditione] | below their rated voltage, will havea substantially increased life ; at 
influence of a round ten centuries any innovation that would replace | the seme time they give a more subdued tint to the light, so providing 
long-accepted practice must have thoroughly proved its claims ; a!so ^ the restful effect necessary in church illumination. The main part 

of the building, the nave, is illuminated by two. 
rows cf eight six-light electroliers suspended from 
the roof by composite cables of steel wire 
surrounded by the necessary electric leads. 
These are spaced 18 ft. 6in. apart and 13ft. 6 in. 
above floorlevel. Two of the electroliersare original 
candelabra designed by Sir Gilbert Scott, the 
others being derived from an old Flemish 
design. Above the choir are suspended three 
fittings of the former design in one row. 

The sanctuary contains two six-light fittings 
of Flemish design, two more lighting Edward 
the Confessor’s Chapel beyond the sonetuary,. 
In the Ambulatory are seven six-light electroliers 
of similar design. Tne north and south transepts 
are lighted by one row of 10six-light electroliers. 
The two beneath | * the lantern," the portion 
where the tronsept'erosses the nave, are suspended 
from cantilevers that project from doorways 
at the springing of the dome ; this method 
has been adopted to preserve the even spacing 
ond alignment of the fittings. Disposed in 
the Poet's Corner and south cisle sre four 
four-light electroliers of similar design to those 
over the choir, while throughout the north aisle 
end western aisle of tho north transept three 
similar fittings ere suspended. Tne electroliers 
cre in all cases suspended 13 ft. 6 in. above 
floor level, the suspension ca les from fitting 
to the point of hanging being 100 ft. long. 

The Flemish design from which most of 
Fic. 1.—LicuTING OF T.E TRANSEPT, WESTMINSTER ABBEY. the electroliers are adopted is illustrated in 

Fig. 1, which shows the single row of fittings 


the electrica] fittings must be of the highest class and in keeping | in the transept. Taeir suspension is effected throughout by 
with their surroundings to prevent charges of vandalism or disfigure- | means of t 6 in. channel steel girder fastened to the roof tintbers 
ment being made egeinst the newcomer. The work which has been | by cé:t-ircn brackets, from which the electrolier, weighing about 
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30 lb., is suspended by a stecl cable surrounded by the leads of the 
fitting. This cable is provided with a thimble and gunmetal hook 
by which it is attached to a 3 in. U-bolt projecting from the girder. 
The electrolier is earthed by means of the steel cable which makes 
metallic connection with the fitting and with the metal suspension 
structure. 

Fig. 2 shows the attachment of the suspension cable to the U-bolt 
of the girder, also an iron cover that is placed over the two porcelain 
fuse boxes where connection is made to theleads forming an enclosed 
box with the sides of the channel girder. An eye is cast on the hook 
and provides for the attachment of a cord by which the weight may 
be released from the U-bolt and the fitting lowered to the ground. 
Use has heen made of holes occurring at the junctions of the 
intermediate and transverse ribs of the vaulting to pass the 
suspension cable and leads. These holes have existed from 
medieval times when they were possibly provided for the suspending 
chains of the candelabra used in those days. 

A supply, of continuous current is obtzined from the Westminster 
Electric Supply Corpn. at 200 volts for the lighting and at 400 volts 
for the organ blowers. The supply is brought in to a chamber 
beneath the organ loft. and connected to a 15-way ironclad 30-ampere 
fuseboard from which it is distributed to the various circuits. A 12 
and 10-way board controls the occasional lighting respectivelv of the 
south and the north sides of the Abbey.  Thearrangement of circuits 
permits of the lighting of alternate electroliers. The distributing 
mains from the fuseboard rise up behind the organ enclosed in 
2} in. drawn copper conduit, which extends through the roof of the 
triforium. being again run into the building between the vaulting of 
the nave and the erown of the roof. 

The joints of the copper conduit consist of brazed flange couplings 
bolted together with waterproof pecking interposed. Galvanised 


Fig. 3.—DIFFUSING Tyre or TUBULAR DESK LAMP FOR CHOIR STALLS. 


steel barrel with screw socket joints is used inside the building, where. 
being above the fabric of the vaulting, it is entirely out of sight. 

The lighting of the annexes of the Abbey and incidental points is 
carried out in various ways suitable to the prevailing conditions. In 
Nt. Faith's Chapel, en annexe of the south transept, three gas 
chandeliers of antique bronze have been converted to four-light 
electroliers. In the cloisters at the cast and west doors two antique 
seven-light iron gas standards have been adapted to carry three 
electric lamps ; the switch for these is fitted in the recess at the base 
of the lamp. 

For the lighting of the choir stalls, special fittings were 
devised by Mr. Maddick. Fourteen of these are used, having 
a tubular reflector carrying two tubular lamps. The reflectors ars 
provided with two longitudinal slots, one of which allows the light to 
fall on the desk upon which the lamp is fitted, while the other allows 
a certain amount of light to pess over the shoulders of the chorister 
to the desk in front. "These slots are adjustable by shutters around 
the reflector, the slot for lighting the script immediately beneath it 
being provided with a serrated lower edge, in order. by a vignetting 
action, to diffuse the light and obviate shadow. The leads are con- 
veyed to the lamps from the floor by oxidised brass tubular casings, 
which are provided with flanges top and bottom, giving them the 
appearance of standards for supporting the desk. 

Fig. 3 shows this tubular fitting with the serrated opening. It will 
be noticed that no leading.in wires appear on the outside. The 
lighting of King Henry VIL's Chapel. together with that of the 
Sanctuary and Ambulatory, is provided with a separate supply main, 
which is led in at the spiral staircase on the south-west corner of the 
chapel. The ceiling of the chapel being ornamented with an elabo- 


rate design of fan trecery, no suspended electroliers could be in- 
stalled. 


able carving of the stells could be used. 


At the same time no fittings that would disfigure the valu- : 
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The flat surfaces on the newel posts of each row of stalls, probably 
designed in their time for candlesticks to be placed there, have been 
provided with bronze bavonet-catch rings, into each of which slips 
a bronze-finished standard of a suitable pattern carrying one lamp. 
In order to avoid boring thg newel posts, the current is conveyed to 
each fitting from a socket on the side of the post by means of a 
flexible lead terminating at either end in a four-pin plug. The lead is 
enclosed in oxidised flexible metellie sheathing, which, together with - 
the fitting, is effectually earthed. Fig. 4 shows one of these stan- 
dards with the flexible lead detached. It will be noticed that the 
only permenent fixing is the flat bayonet catch ring which in no way 
disfigures the newel post. 

Lamps have been installed in the enclosed roofing space for the 
use of workmen and to facilitate the inspection of fire extinguishing 
hvdrants and other fittings contained in this space; also several 
plug points have been disposed about the roof space for the accom- 
modation of flexible leads. The installation of electric lighting has 
increased the illumination of the Abbey four times. 

The organ blowing plant, now driven electrically, replaces a gas 
engine installation hitherto used. Two blowers, each driven by a 
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Fic. 4.—BnaziER PATTERNS STANDARD Lamps iN HENRY VIL.s 
CHAPEL, 


5} H.P. motor, are operated on the remote-control system from push 
buttons in the organ loft. 


give à pressure up to 15 in. of water. 
We desire to thank the Dean of Westminster for permitting us t2 


in showing us the various details. 
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The motors run at constant speed, veria- 
tion in wind being obtained by regulation of the b'owers, which will 


inspect this interesting installation, and Mr. Maddick for his courtesy 


“ Absolute Measurements in High Tensicn Circuits." By A. A. 
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THE USE OF THE ALTERNATE-CURRENT POTENTIO- 
METER FOR MEASUREMENTS ON TELEGRAPH 
AND TELEPHONE CIRCUITS. | 

BY C. V. DRYSDALE, D.SC. 


Summary.—After giving a description of the alternate-current poten- 
tiometer, the author describes its application to telegraph and telephore 
measurementa, such as attenuation constants and polar diagrams showing 
the distribution of P.D. and current in telephone cables. Applications 


are also suggested in radio-telegraphy. 


Within the last few vears the question of transmission of 
telegraphic and telephonic signals in cables has come into 


Selector 
Switch 


Shifter 


Dynamiometer Dials 
Rheostat 


Slide Wire 


Fic. 1.—PnRniNciPLE or D.C.-A.C. POTENTIOMETER. 


greater and greater prominence, and much has been done in 
developing the theory of transmission under various con- 
ditions. The experimental investigation has here lagged 
somewhat behind theory, and it is only comparatively recently 
that satisfactory methods of test.liave been devised. In THE 
EiEcrRiCIAN of December 20th last Mr, C. E. Hay describes 
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be made at various distances along it. This is of small im- 
portance when it is merely a question of determining the 
constants of a cable; but it i$ an advantage in some circum- 
stances to be able to make separate investigations of the 
variation of P.D. and current along a cable under working 
conditions, and without breaking the continuity of the line. 

When the alternate-current potentiometer was first devised* 
it was pointed out thatit should prove a very suitable instru- 
ment for cable investigation of all kinds; and experiments | 
made some time ago on telegraphic cables, at the frequency of 
ordinary alternate-current supplies, amply confirmed this 
opinion. It is only within the last few months, however, that 
opportunities have been available for testing the instrument 
at telephonic frequencies, and it was at once found, as antici- 
pated, that it was quite satisfactory in operation at any 
frequency up to 2,000 co per second. 

PRINCIPLE OF THE POTENTIOMETER. 

As comparatively little has been written about the alternate- 
current potentiometer since its inception, it may be well to 
briefly recall its principle, which is that of balancing any 
sinusoidal alternating P.D. to be tested by a P.D..of equal 
magnitude and phase derived from the potentiometer. This is 
attained by feeding an ordinary potentiometer (wound with 
coils of the smallest possible inductance and capacity) with 
current derived from the secondary of a phase-shifting trans- 
former, which turns in a rotating field generated from the 
supply mains by "splitting the phase." The movement of 
the ordinary potentiometer slides alters the magnitude of the 
P.D. between them in the usual way, while the turning of the 
secondary of the phase-shifting transformer through any given 
angle alters the phase of the P.D. by precisely the same angle. 
In order to obtain the magnitude and phase of any alternating 
P.D. it is, therefore, only necessary to balance it in the same 
manner as in the case of a direct P.D., except that a vibra- 
tion galvanometer, telephone or other alternate-current 
detector is substituted for the ordinary galvenometer, and that 
balance is secured by the two processes of turning the phase- 
shifter secondary as well as altering the potentiometer slides. 
As soon as balance is obtained the P.D. to be measured is read 
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Fic. 2. —AcrUvAL CONNECTIONS OF D.C.-A.C. POTENTIOMETER. 


à method of test which is simple and effective for most pur- 


Poses. It has, however, the disadvantage from some points | 


of view that it simply gives the effective impedance or ratio 
of P.D. to current in the cable, without separately measuring 
the P.D. and current vectors, and it requires the line to be 
token at successive intervals when measurements have to 


off both in magnitude and in phase, or as a vector, by§the 
indications of: the potentiometer and phase-shifter dials. 
| Alternate-current measurement in general may be likened to 
surveying, and the alternate-current potentiometer is a 
surveying outfit in which the, coils and slidefwire correspond . 


* * Proc." Phys. Soc., January 22, 1909) 
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to the measurmg chain or tape, and the phase-shifter to the Table I.—240 Naut Artificial Cable. 
compass or theodolite. Resistance per naut, 6; capacity per naut, 0-3 mfd. ; inductance 
. Figs. 1 and 2 give skeleton diagrams of the connections, and leakance negligible; frequency 5070 per second; receiving end 


: à . . earthed. 
which, although somewhat complex at first sight, are in reality 
very simple. In the middle of the case is the potentiometer 


Distance from 


an P.D. volts Current Impedance 
proper, consisting of two dials reading to 0-1 and 0-01 volt, receiving end. observed. icc ohms, 
respectively, with a slide wire for finer subdivisions, and the Neate d AG tb 2 
usual regulating rheostats. On the right of this potentiometer 0 0 u " 
is the phase-shifting transformer, supplied from the mains used 10 0-0076 0 0-130 /0 5&5 W 
in the experiment, with the aid of a condenser and resistance 20 0-0162 713° Bs. 7 - 
for splitting the phase, and thereby producing a pure rotating 30 (0000248. 46° 0:130 /3-8° | 1870 jos? 
field. Symmetrically placed with respect to this on the left 10 | 00335 0v $6 p | si 
of the potentiometer is the mil-ammeter, which indicates when 50 0:0423 2-67 | 0.140 /23-8° | 302-0 TiD 
the normal direct or alternating current passes through the 60 | 00514. Iw 7| m E: 
potentiometer. The instrument is provided at the back with 70 | (0612. 25-6 , 0-183 Bo | 335-0 |26-4? 
five pairs of terminals for connection to the standard cell and 80 | 00724. 335 | e a 
to any circuits to be tested, through a selector switch ; while 90 | O-O828 437 0:261 /81-5° | 3170 [39-2° 
there are four pairs of terminals for connection to the accu- 100 00996 551-97 | 03116. 9627 | 320-0 443? 
mulator, the rotor of the phase-shifting transformer, an 110 0:1170 6227 , 0383 /1043' | 305-0 |42-1? 
ordinary galvanometer, and a vibration galvanometer re- 120 0371 Te | 04516 115-3? | 3040 42.0? 
spectively. The change-over switch at the back right-hand 130 01620 B28" OBIA 125:4? | 298-0 42-6? 
corner, by a single movement, connects the potentiometer 140 ies Mean | OGT peu | 285-0 MIT 
either for direct-current or alternate-current measurement, 10 eerte 0:816 144-3" , 279:0 H0-0* 
for frequencies from 25 a to 1,000 c; per second. "d Cee EUN Q9 onn | 278-0 139:7° 
Details of the construction and behaviour of the poten- T Mr nd re ot ZANO ME 
tiometer will be published in a complete Paper later on, but it us d M end | i SUPER eee oe 
may be said in the meantime that careful tests have shown that 30d Ex Red | el TS | E Br 
with ordinary supply frequencies the readings may generally 2i 0 a TER | s en ! in ay 
be relied on to within 0-1 per cent. in the magnitude and 330 ibis [i-a eka oo | pee ae 
0-1 deg. of phase angle. In order to facilitate any calculations. 35 Mes ane | 2300: $20 m0 37 d 329 i am 
from the readings of the potentiometer, the dial of the phase- 240 1.0653 ee ^ uA: Baa 272.3 PS 
shifting transformer is divided both in degrees and in cosines, APA — T 


and two pointers at right angles are provided. One of these 
pointers, therefore, indicates the vector angle ọ; and cos ọ, 
while the cross pointer gives sin ọ on the cosine scale. This 
gives the rectangular components of the vector, or the resist- 
ance and reactance components of a circuit, with great facility. 


just calculated. The discrepancy, as will be seen later, is 
due to the non-uniformity of the cable, the measurement being 
taken just before the addition of another condenser, which 
would both diminish the impedance and increase the angle 


of lag. 
MEASUREMENTS ON TELEGRAPHIC CIRCUITS. 


The first cable measurements were made in November, 1910, 
by Mr. H. Tinsley, who constructed an artificial cable corres- 
ponding to a submarine cable of 240 nautical miles, having a 
resistance of 6 w and a capacity of 0-3 mfd. per naut, or a total 
K.R. of 0-104. The insulation resistance was 100,000 megohms 
per naut, so that the leakance could be neglected. For the 
test the cable was supplied with alternating current at a 
frequency of 50 co per second, and the P.D. and current were 
measured by the potentiometer at intervals along the cable. 
The P.D. was measured directly, and the current obtained by 
measuring the drop across each 6 œ resistance. 
mental results are given in Table I. 

In order to compare the experimental results with the theory, 
we may either regard the cable as a continuous one, or, rigidly, 
as being made up of a succession of resistances and condensers. 
Taking the first course, we have the following :— 

Resistance per naut, r=6w; capacity 20-3 x 10-8 frd. 


Impedance per naut at 50~, I=6%w; admittance Y=Kp 
= 94-2 x 10-9 mho. 


a TP I 
Sending end cr characteristic impedance, Z,= R, 
= 252-5« 45°. 


Attenuation constant, z- V IY —0:01681 4-0-01681; =0-0265 
/45°. 


Impedance of receiver, Z, — 0. 


As regards attenuation, the last five experimental values 
of the P.D., and also of the current, give a mean ratio of 
each measurement to the preceding as 1-186 and the mean 
angle of phase rotation as 9-13? for 10 nauta. 


Taking the 
natural log. of the ratio, we have 


Attenuation constant by experiment 0-1705 


Phase rotation — 0-943? per naut 
Attenuation constant by theory 0-1681 


phase rotation | 0:962? ,, 


» 


; l 360 - 
Velocity of propagation — j a x 0:50 —:19,000 nauts per sec. 
The experi- CWA 


The agreement 1s here fairly close, the reason being that the 
want of uniformity of the line affects each successive reading 
in nearly the same manner. The separate condensers were 
only adjusted within an accuracy of 2 per cent. 

Prof. Fleming, who took a great deal of interest in these 
results, in conjunction with his recent lectures on cable trans- 
mission, also worked out some of these values, and found the 
agreement fairly satisfactory. 

In order, however, to check the results bv theory as closely 
as possible, the author worked out the polar curves of P.D. 
and current by a step-by-step graphical method, as described 
in his previous Paper,* and the diagram (Fig. 3) shows these 
curves, with the experimental observations marked thereon. 
The agreement is fairly close on the whole, and the impedance 
at 240 nauts comes out as follows :— m 

By diagram, 273-2 40-1? ; by experiment, 272-3 |40- 19. l 
The two results, therefore, coincide to about 0:3 per cent. in 


the magnitude and 0-1? in the phase angle, which must be 
regarded as decidedly satisfactory. 


^ +tanh La 


Impedance at sending end Z, —Z, 


=Z, tanh La. 
1+ Z. tanh La 
For 240 miles, La —6-36, and tanh La = 1-000. 


. . " è - f 
s T aratively little practical interest, mention may be made o 
Hence, Z; 2 Z,—252-5o |45. p y p 


the fact that measurements upon the transmission of magnetic 
ae * 22 * x : ee eh ee Roc Na MR 
Comparing these results with the experimental ones, we 


E H ry TOR 1 : THE 
— . ETE * "'Ihe Theory of Alternate-current. ‘Transmission in Cables, 
have Z at 210 nauts=272-3w |IU-^, as against 252-5w 19" 
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Measurements on Magnetic Propagation.—Although of com- 
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waves may be made with even greater facility than those of 
alternating-current transmission. In THe ELECTRICIAN for 
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Table II.—50-mile Artificial P.O. Standard Telephone Cable. | 
Resistances, 88:4 w; capacity, 0-054 mfd.; inductance, 0-001 henry 
per loop mile. Leakance, negligible; frequency. 1,000 œ per second. 


ance 
i April 28, 1911, the author described an investigation on the Le | s l 
pe propagation of magnetic waves in an iron bar, showing that eeen, A ee ee 
i it closely followed the same laws as that of current trans- | pis. | | 
mission in cables, and verifving the theory by experiment. tance ; ! Impedance 
. nC from P.D. volts. Drop over | Current ohms. 
n MEASUREMENTS ON TELEPHONE CABLES. receiv- V. Fa D cake E 
u ing ond. resistance. | C. 70 
Preliminary experiments made at the Pender Laboratory by | Miles. | | 
the courtesy of Prof. Fleming having shown that the potentio- | ———— - 
x i 0 0-4507 /47-6° | E" 0-800 0° 563 /47.6? 
1 0-4615 747-4 | 0-0345 /39° 0:822 "v0? 562 Ap35 
? 6 0-780 /41-7° | 0.0300 (821° 0895 8300 1872 413° 
| 11 1:1596 692^: 0.0037 (T2500 2:200 "ize; |527 ae 
r 16 *L S71. /1I2105: 09-1750 4057-9. 416 tated |450 450° 
2] | "3.474 /148-0^ | 0-3095 TOPO , TBS rea 1473. 45:07 
F- .96 | #6393 /INE3 05802 2315 13-53 siea 472 472° 
v 3]. !*1L717 ;222:8 LOSS 263. 2515 Losa — 467 dy 
i 36 | *2L32 ZATO? *1.000 ;307-97 45-20 5668 472 F897 
y 4l —^*3883 TSD #3305 3200 7RSTO cane 493 40° 
46 | *70-10 /BB0° *5-084 "37-8. M421 375S 403 des 
50 #1297 360 | T M e 


08 


0-4 


0:6 
Volts. 


0 0-2 


Fic. 3.—P.D. axp CURRENT DISTRIBUTION IN AN ARTIFICIAL 
TELEGRAPH C'ABLE. 


240 nanta, 6 w, 03 mfd, per naute KR=0°104. Frequency 5! C9 per sec. 


meter designed for ordinary supply frequencies worked equally 
well at a frequency of 1,000 ~ per second, Mr. Tinsley proceeded 
to procure a Duddell high-frequency alternator, and to make 
up an artificial telephone cable to the specification of the P.O. 
standard 20 lb. cable. This cable has a resistance of 88a, 
a capacity of 0-054 mfd.. and an inductance of 0:001 henry per 
loop-mile; and the artificial cable was made up according to 
the accompanying diagram, (Fig. 4). 

The P.D. was in each case measured at the condenser ter- 
minals, while the current was obtained by measuring the P.D. 


Current 


60 Miles 


* 


Fia. 4.—ArtiFicraL P.O, STANDARD 20 LB. TELEPHONE CABLE. 


across the 42q coil immediately preceding it. The alternator 
was run at 4,000 revs. per min., giving a frequency of 1,000~ 
per second, and the speed was measured and kept constant by 
the aid of a stroboscopic disc and tuning fork with very narrow 
Tus Which was found to be quite effective for speeds up to 
000 a minute or more. The following table shows the 
results obtained. 
eL omparing the results with theory, as in the case of the 
n cable, we will first treat the cable as being con- 


We then have p —2ztn — 6.284. 
Impedance 1—884 + 6-28) — 88:6 /4-07° per mile. 
Admittance Y = 0-000339, = 0-000339 /90° mhos per mile. 


Characteristic Impedance NE -511V43 0. 


Vector attenuation constant a — V IY =0-118+40-128). 
Giving an attenuation constant of 0-118 and a phase rotation 


of 7? 18’ per mile. 
Impedance of receiver Z,—563 /11:6 0. 


A + tanh La 


Impedance at sending end Z, = Z,— 
] d tanh La 


At 50 miles La —5:9 and tanh Lu=1. 
Hence, Z, 5 2,—511 43 c. 
By experiment we have 
Z, at 16 miles--493 44-87. 

The difference, as in the former case, is due to the abrupt 
steps in the line. 

For the last five intervals of 5 miles each the mean ratio 
of increase of P.D. and current is 1-81, and the phase angle 
36-1^, which gives an attenuation constant of 0:1179, and a phase 
rotation of 7? 13’, as compared with an attenuation constant 
of 0-118 and a rotation of 7°15’ by theory. The velocity 
of propagation works out at 49.500 miles per second. As in 
the case of the telegraph cable, this agreement 1s very close. 

In Fig. 5 we have a polar diagram for the distribution of 
P.D. and current in the cable, worked out by the step-by-step. 
graphical method ; and upon the same diagram the results of 
the actual measurements, given in Table ÍI., are plotted. As 
the attenuation in this case 1s very considerable, the readings 
for the first 31 miles have been plotted to ten times the scale 
of the succeeding ones. It will be seen that the bulk of the 
observations are in very close agreement with theory, when 
the latter is applied to the actual case of a non-uniformlv 
distributed line. A few of the observations show distinct 
departures from the theoretical curve, and this mav have been 
due to errors of observation ; but it may more probably have 
been due to small variations in the capacitv of the condensers 
forming the line. In any case, the discrepancies are quite 
irregular, and show no sign of real difference between theorv 
and observation, except perhaps to a small extent at the 
receiving end of the line, where the P.D. and current are very 
small. This may be attributed to the fact that with a high 
supply voltage and frequency the capacity of the various parts 
of the apparatus cause currents to flow which slightly affect 
the potentiometer readings. These were reduced to a con- 
siderable extent by the use of what the author has termed a 


* [n these measurements a volt box of 25,000 eresistancé was em ployed 


to have a small capacity between the windings. This enables 
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filter transformer—4.e., a transformer specially constructed 


the circuit under test to be more effectively isolated from the 
potentiometer. | 

The foregoing investigations, therefore, show that the 
alternate-current potentiometer is quite suitable for inves- 
tigations on cables at any frequency between 50-0 and 1,000~ 
per second, and there is no ‘reason to suppose that it would 
not be equally effective for either lower or higher frequencies. 


POSSIRLE APPLICATION TO WIRELESS TELEGRAPHY. 


In conclusion, it should be pointed out that there is no 
necessary limit of frequency to the operation of such an instru- 
ment so long as continuous oscillations are being dealt with ; 
and as these are now coming more generally into use for 
wireless telegraphy. it is quite possible that the alternate- 
current potentiometer may be useful in this sphere also, and 
developments are proceeding in this direction. Of course, for 
very high frequencies the dynamometer must be replaced by a 
hot-wire instrument, the potentiometer coils by absolutely 
straight resistances, and the vibration galvanometer by a 
wireless detector. while the phase-shifting transformer will be 
coreless in order to avoid unduly high inductance. Properly 
speaking. the measurements of P.D. or current would only 
have a definite meaning in the case of continuous or undamped. 
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Fic. 5.—P.D. AND CURRENT DISTRIBUTION IN AN ARTIFICIAL P.O. 
TELEPHONE C'ABLE. 


*8 «w, 0031 mfd., 0°001 henry per loop mile. Frequency 1,000 ey per sec. 


oscillations ; but, even with trains of damped oscillations. 
inductance, capacity and phase measurements ought to be 
satisfactory, as well as measurements of the average power 
emploved. Again, it ought to permit of the distribution of 
intensity of the radiation and its direction to be determined 
with considerable accuracy, which should be a valuable help 
in practical work. On the theoretical side it appears probable 
that actual measurement of the wave-length and velocity of 
propagation could be made without employing resonance or 
interference methods; while experiments on absorption, 
refraction and reflection of such radiation ought to be made 
with much greater accuracy. The accuracy and range of the 
alternate-current potentiometer has so far proved greater 
than the writer at first thought possible, and it has already 
shown itself capable of measuring currents and voltages from 
a milliampere or millivolt to thqusands of amperes or volts 
at frequencies from 25.5 to 2,000 per second, as well as 
direct current; self or mutual inductance and capacitv; mag- 
netic measurements; and telegraphic and telephonic trans- 


mission tests. If it can also be applied to wireless measure- | 
ments, almost the whole field of direct and alternating-current | 


testing will have been covered by it. 


TRINIDAD GOVERNMENT WIRELESS STATION. 


The equipment of the new Government wireless station at Trinidad 


consists of à standard Marconi 5 kw. station with a guaranteed range 
in daylight of 350 nautica! miles. "This range will, it is stated, be 


greatly exceeded under favourable conditions. During the night the 
wave-length is 600 m. to 2,000 m., the aerial being of the standard 
T type. The towers are 200 ft. high and 550ft. apart. The 
alternator for the wireless installation is driven by a direct-current 
motor which takes its supply from a Tudor battery. The battery is 
charged by a dynamo driven by a Gardner oil engine. The towers, 
the wireless station and the wireless plant and apparatus have been 
erected in Port of Spain, Trinidad, by the Director of Public Works, 
Mr. A. G. Bell. The contractors for the installation were the 


F.c. l.—ViEW or Mast ix FINAL Position. 


Marconi Wireless Telegraph Co.. and their sub-contractors for the 
towers were Messrs. Stewarts & Lloyds. The supervision of the 
installation was carried out by Messrs. Preece, Cardew & Snell, con- 
sulting engineers, of Westminster. 

The towers, as will be observed from the illustrations, are of the 
tubular ty pe, of which Messrs. Stewarts & Lloyds make a speciality, 
and it is interesting to know that the second of the two towers wes 
erected in the extraordinarily short time of two hours. As the 
photograph shows, it is thus practicable to build these tubular 
structures in long unsupported lengths, so reducing to a minimum the 
number of parts, and simplifying the process of putting together end 
erecting, while the great strength afforded by this form of construc- 
tion renders it practicable to put these structures together hori- 
zontally, and subsequently raise them to the ,vertical position by 
means of two long tubular derricks and winches set on the perm*- 
nent.foundations of the tower. . E l 

These towers are not fitted with guy ropes, but where these ¿ro 
permissible the erection may be effected, particularly for the towers 
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over 200 ft. high, by building the structures as square four-legged 
columns, parallel throughout their length, and erected vertically in 
position by means of a moving platform which passes up the interior 
of the structure, and is hoisted by winches set on the foundation ; 
this platform finally becoming the top platform of the tower. In the 
mjority of steel structures the principal members are subject to 
both tension and compression, and have usually to be designed as 
compression members, and for a given weight the tubular form is 


Fic. 2.—OnkE Position OF MAST DURING ERECTION. 


much stronger than any other for such loads. This point may best 
be illustrated by the following list of sections, all equally strong, as 


long struts in compression :— Per ft 


A steel tube 7} in. external diameter by } in. thick, weighing 10 lb 
A steel angle 7hin. by 7} in. by 3 in. thick................. 25 4s 
Three tee-bars, 6 in. by 4 in. by din, thick........... eese 48 ,, 
An “ H " beam, 8 in. by 6 in. by $ in. thick..............eeeeee 35 ,, 
, A channel, 15 in. bv 4 in. by 2 in. thick..........cccceeeeeeaeeceeneee 5l , 
A solid steel bar, 4! in. diameter. ........ ccce of ,, 


THE N.E.L.A. REPORT ON STREET LIGHTING. 


At the meeting of the National Electric Light Association, 
held at Chicago in June last, a report on the question of street 
lighting was presented by a committee consisting of Mr. John 
W. Lieb (chairman), and Messrs, Louis Bell, A. F. Ganz, P. S. 
Millar and C. P. Steinmetz. As the matter is of considerable 
Interest at the present time we give an abstract of the report 


below :— 

After an historical introduction the question of the methods 
employed in measuring street illumination is discussed. These 
Include unidirectional light intensity, which is likely to be found 
objectionable in that it conduces to the advantage of some particular 
illuminant and to the disadvantage of illuminants whose light dis- 
tribution characteristics are less favourably adapted to high rating 
in the particular direction chosen. There is no one direction which 
may be counted upon to afford a reliab!e indication of the illuminating 
power of all illuminants. A rating based upon light intensity in a 
particular direction is moreover liab'e to mislead because of minor 
irregularities in the equipment of illuminants. Any unidirectional 
rating 13 inadvisable because (1) it does not afford a satisfactory com- 
Parison of illuminants whose natural light distribution characteris- 
tics differ ; because (2) it is liab'e to undue influence in consequence 
of equipment irregularity ; and because (3) it points the way to 
manipulation of the light with a view to re-enforcenrent in that par- 
ticular direction, irrespective of the illuminating effect elsewhere. 

As regards rating by light intensity in a particular plane, such as 
the horizontal plane, at the present time the rating of incandescent 
amps in terms of mean horizontal candle-power is a source of con- 
stant difficulty to lamp engineers. In ignoring the intensities in 
other directions, difficulties are encountered in standardising lamp 
efficiencies and filament temperatures whenever alterations in the 
Construction or new types of lamps are introduced. This form of 
rating has left the way open to serious misunderstendings growing 


out of changes in shape of lamp filaments in order to alter the light 
distribution and serve some particular purpose. In the incandes- 
cent lamp industry this difficulty has become generally recognised, 
and all lamp ratings in mean horizontal candle-power are now accom- 
panied by corresponding relative values of total light flux. Ratings 
by intensity in a particular plane are open in a less degree to most 
objections urged against ratings by intensity in a particular direction. 

The Photometric Committee of the Verband Deutscher Electro- 
techniker have recommended the rating of arc lamps in 
terms of mean lower hemispherical] intensity, with a refer- 
enco factor to yield mean spherical intensity. Such ratings 
are preferable to those described above, but leave much 
to be desired in that thev too are open, though in a less 
degree, to redirection of light into the stipulated zone, 
more with a view to securing a high rating than with a view 
to securing the most acceptable form of light distribution. 
Manufacturers of illuminants which distribute light largely 
within the lower hemisphere, for example. are inclined to 
favour a lower hemispherical candle-power rating. For 
many kinds of street lighting such a rating has much to 
recommend it. The action in Germany adopting this basis 
of rating for street illuminants was well considered, but it 
is gratifying to note that a reduction factor by which to 
obtain the mean spherical candle-power was stipu- 
lated, thereby safeguarding a mean lower hemispherical 
rating. 

The wattage rating for arc lamps was adopted in 1894 in 
order to identify a particular tvpe of lamp. It served its 
purpose well, but. was only a means to an end and not a real 
basis of rating illuminants. A rating based on watts alone 
is not likely to be proposed in the future, though as one 
of a number of items specified, it is not to be neglected. 
In the incandescent lamp field the rating by watts serves 
the purpose chiefly of identifving a given size of lamp and 
does not purport to be an ultimate rating except as a means 
to the end of indicating the candle-power which in contemporary 
rating corresponds with the stated watts. 

The mean of candle-power intensities respectively 20 deg. and 50 deg. 
below the horizontal has been proposed by Abady and Edgecumbe as 
& basis of measurement, this being taken to afford a fair approxima- 
tion of the mean lower hemispherical candle-power. This appears 
to be an attempt to rate lamps in terms of mean lower hemispherical] 
candle-power by emploving street tests to approximate that value. 

Measurements based on tests of illumination generally vary with 
respect to: (a) Height above ground at which determination is 
made ; (5) inclination of illuminated surface during test ; (c) aspect 
relied upon as a criterion—that is, average intensity, minimum 
intensity, &c. Such measurements generally deal with the total 
light which impinges upon the test surface irrespective of its source. 
Usually such a value is the sum of the light received directly from a 
nuniber of lamps, plus the light reflected from surrounding objects. 
They may be taken on a plane perpendicular to the direct light from 
the source on a vertical or horizontal plane or on a plane inclined at 
45 deg. Irrespective of the inclination of the photometric surface in 
tests of street illumination, there is a large variation in the choice of 
values to serve for rating purposes. The average intensity through- 
out the street is regarded by many as the most desirable quantity — 
others prefer the ment mum intensity, arguing that if the minimum is 
high enough, the street lighting is satisfactory. Still others feel that 
the average intensity associated in some way with the uniformity of 
the lighting should be the basis of judgment. Without venturing 
an opinion at this time as to the most desirable general b2sis of illu- 
mination study, it may be said that the minimum intensity is re- 
g2rded as undesirable, being open to many of the objections urged 
ageinst a unidirectional form of rating, and not affording a fair 
measure of the value of the street-lighting service. 

It is evident that one reason why no acceptable solution of the 
problem has been found i3 the great uncertainty which exists with 
regard to the fundamental nature of the problem. The basic prin- 
ciples of street illumination have not been thoroughly established. 
Such diversity of opinion could hardly exist in regard to measures of 
street illumination if the quantity to be measured were established 
beyond question. The simple fact is that to-day study of street 
illumination has not proceeded far enough to enable even the most 
expert consideration to formulate a correct measure or standard of 
its effectiveness. The time is not ripe for an attempt to establish a 
standard specification for street lighting in which some simple and 
direct measure of street-lighting effectiveness is embodied. Before 
it becomes practicab'e to draft street-lighting specifications based 
upon illuminating effect, extensive investigation of street lighting 
will probably have to be carried out. It remains to be determined 
what, if any, measure of street illumination may be applied to all 
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systems of street lighting in a wav to indicate the relative illuminating 
effectiveness of each system and to show systems of different kinds 
to have equal illuminating value when similar streets lighted by the 
respective equivalent systems are equally well illuminated. The 
best means of studying street illumination and arriving at the rela- 
tive illuminating value of two different installations is not neces- 
sarily the best method of specifying the street-lighting service which 
the street-lighting contractor undertakes to give and the munici- 
pality agrees to purchase. At this point there must be a funda. 
menta] division of consideration. "There are here two separate and 
distinet problems. In the first. that of deciding among several 
different systems of lighting and arriving at the best arrangement of 
the system selected, the purpose of street lighting must be con- 
sidered, the fundamental principles of street illumination must be 
studied and an effort must be made to gauge the extent to which 
these are accomplished. Consideration must be given to such ques- 
tions as height, spacing. power of lamps and globes or reflectors. The 
surroundings and character of the street must be considered. and it 
is important to know the illuminating intensit v. maximum, minimum 
and average, the uniformity, the amount of glare, the colour of the 
light, &c. In the second problem, that of providing a means of 
proving fulfilment of contractual obligations, it is necessary to con- 
sider only the simplest and most reliable means of determining if the 
contractor is giving the stipulated and specified service. It would 
be desirable in some respects to have the seme tests serve both pur- 
poses, but there is no necessary connection or relation between the 
two. For purposes of contract specifications, two steps are neces- 
sary. (1) Specify and describe lamps beyond chance of misunder- 
standing and describe in detail operating practice ; and (2) Prescribe 
and provide means of establishing the fact that the lighting equip- 
ment and that the operating practice are those agreed upon. It will 
be clear that many of the difficulties which have been encountered 
in endeavouring to arrive at a suitable basis for standard street- 
lighting specifications are the outgrowth of the view that the test of 
street illumination which most accurately measures the illuminating 
value of the service is the test which should be applied in order to 
prove actual fulfilment of contract specifications. 


Conditions have not. permitted the Committee to undertake during 
the past year the needed investigations of street illumination pre- 
paratory to recommending street-lighting specifieations covering the 
stud y of street illumination, the comparison of different systems 7s to 
effectiveness and the many other interesting and prsctical prob'cms 
which need to be solved in order to contribute to the best develop- 
ment of the street-lighting art. Tne more immediate and pres: ing 
question of proposing a relinble and simple basis for street-lighting 
contracts which shall be definite, free from ambiguity, sufficiently 
comprehensive to include all types of street illuminants, and suff- 
ciently flexib!e to facilitate the substitution of newer, superior illu- 
minants when available as alternatives in place of those specified in 
the contract has been deliberated upon. Referring in general to 
those proposals which involve photometry in the street, under actual 
operating conditions, it is considered that they should not be recom- 
mended at thistime. Conditions for photometry are naturally much 
less favourable in the street than in a well-equipped testing labora- 
tory. Portable photometric apparatus is usually of a lower precision 
than high-grade laboratory apparatus. The relative inexpensive- 
ness of portable testing apparatus, which makes it generally avail- 
able, enables even the inexperienced to make photometric measure- 
ments of a character to give general results or approximations. Only 
the most expert methods, however, can produce accurate results on 
which to predicate and decide upon the fulfilment of contractual 
obligations. Therefore, while emphasising the importance of 
portable photometric apparatus used under careful restrictions by 
competent photometrists for the determination of the illumination 
produced and a study of its intensity and distribution with a view to 
selecting the best svstem and securing the most favourable location 
and equipment of illuminants, it has been deemed wise to recom- 
mend as a basis for determining upon compliance with contract re- 
quirements only laboratory tests, where better assurance can be 
given of approved apparatus and methods, and of expert photo- 
metry. The only exception which should be made to this recom- 
mendation is in the case of such illuminants as cannot be removed 
from the street to a suitable laboratory and there operated in such a 
manner as to reproduce with substantial accuracy the actual service 
Operating conditions. 


The committee recommends the following procedure in drafting 
street-lighting contracts :— 


(1) Describe the lamp which is proposed, including in the descrip- 
tion electrical values (volts, amperes and wztts) and total light flux 
(lumens) or mean sphericz) cezad!e-power, employing well-authen- 
ticated conservative values representative of the performance of the 


lamps under the conditions of service contemplcted. (2) Describe 


standard type, operating at not less than 
minals, consuming not less than 
— watts at the lamp terminals, or not less than 
the are, provided with electrodes giving in this lamp with the above 
current and power consumption, and with clear glass globes, not less 
thanc oce total lumens or not less than 
candle- power, or lamps of a type mutually acceptable to the two parties 


to this contract, and giving at least equal total light flux or equal mean 
spherical candle- power. 


the equipment to be supplied with the lamps, including type of 
globe, reflector, if any, &c. 

to be allowed above and below the representative values of light 
flux given in the description to allow for inherent variables and test 
inaccuracies which are beyond the control of the contracting com- 
pany. (4) Provide for basis of substitution of other types of illu- 
minants for those specified, either lemps of equivalent illuminating 
value having other characteristics or lamps of different illuminating 
values, in order to provide for progress in the art during the term 
of the contract. 

in cctual operation to determine the conditions of energy supply as 
found under actual operating conditions on the system. (6) Pres- 
scribe the procedure for proving fulfilment of contract in respect to 
illuminating qualities of lamps, including therein the selection for 
testing in à properly equipped testing laboratory and under the 
operating conditions as found of a reasonable number of lamps taken 
from the system and a test procedure which will assure expert 
methods, approved apparatus and fair evaluction of the lamps. 


(3) Specify reasonable average limits 


(5) Prescribe the method of testing the circuit while 


The following clauses of description are submitted as properly 


exemplifying the principles here emphasised :— 


Type and Rating of Lamps.—' The lamps to be furnished shall be of 


— volts at the lamp ter- 
Ren amperes and not less than 


VoM as duod mean &pherical 


Auciliaries for Lam ps.—' The lamps as installed shall be equipped with 


ere (Light directing or diffusing auxiliaries).........the average light 
absorption of which, when clean and in good condition, shall not exceed 
ERRAT per cent. of the total light flux. 


It would be a useful and valuable contribution if à succeeding 


committee would undertake to draft a model standard form of con- 
tract and specifications which would be clear and definite in their 
terms, and vet sufficiently flexible to meet the varving conditions to 
which they would be applied, and which would receive the official 
endorsement of this association. It is felt that such a standard con- 
tract form, carrying with it the endorsement of this association, 
would go far toward eliminating the frequent contentions as to the 
meaning anc interpretation of the loose phraseology which is so 
ecmmon in the current forms of street-lighting contracts. These 
contracts involve the most important relations of the lighting com- 
pany to the municipality which it serves and from which it derives 
its franchise, and it is of the utmost importance that the relations of 
the company to the general public be not jeopardised by a loosely 
drawn street-lighting contract, which may, through misinterpreta- 


tion of its provi ions, place the company in a false and unjust posi- 
tion before the pubtic. 


CENTRALLY-HUNG GAS LAMPS FOR LIGHTING 
FLEET-STREET, LONDON. 


It will be remembered that after a great deal of experimental work, 


extending over a number of years, the Streets Committee of the City 
of London decided, about 18 months ago, upon a final scheme of street 
lighting in the City; and it will also be remembered that this scheme 
provided for the use of electricity and gas in about equal propor- 
tions, and that centrally-hung lamps were to be used when possible. 
Since this decision was come to the work of re-conversion has been 
taken in hand, though progress has been somewhat slow owing to the 
large number of preliminaries necessary. Our readers will, however, 
be interested to learn that centrally-hung high-pressure incandescent 
gas lamps are now being put up in Fieet-street, and that Queen- 
street, Golden-lane, Monument.street, Fish-street Hill, Lower 


Thames-street and Cannon-street are to be similarly equipped in due 
course. Lamps containing two mantles, having an aggregate 
candle-power of 2,000 c.p., and working on the high-pressure system, 
will be employed, except on Fish-street Hill, where 1,000 c.p. lamps 
will be used. In Fleet-street the centrally-hung lamps are displacing 
the brackets put up some years ago ; but in other parts of the city 
this latter system will still be employed where gas is used, with the 
exceptions noted above. 

In this connection doubts have often been expressed as to the 
ability of gas engineers to design a centrally-suspended lamp of 
any practical utility. It would seem, however, that some of tho 
difficulties at least have been overcome, and we therefore applied 
to Messrs. James Keith & Blackman Co., who have minufactured 
z great part of the gear which is being used, and in the fol:owing 
pe re graphs explain “ how it is done.” 


THE ELECTRICIAN, AUGUST 1,. 1913. 


F The arrangement employed, it should be stated at the outset, | hangs, and is permanently connected by a ball coupling to a “ hanger ` 


dispenses with the use of flexible tubing, with all its disadvantages, 
and enables, it is claimed, a sound joint to be made while still allowing 
the lamp freedom to swing as on a ball joint. Many attempts have 


been made to produce a satisfactory arrangement for suspending gas 
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C, also suspended from the rope. The lamp is suspended from — 
carriage, D, which is traversed inwards and outwards by means of 
the usual double winch. A special form of cup-and-ball joint is 
arranged, the '" ball" half E being fixed to the hanger, and an 
inverted cup, F, being fixed to a form of stirrup piece, G, attached 


lamps in the middle of a street or large area on the samo lines as has 
The chief 


been done to & considerable extent with aro lamps. 


to the top of the lamp. The joint is so arranged that it takes the 


Straining 
Bolt 


Fig, 1.— DIAGRAM SECTION SHOWING LAMP IN POSITION AND LOWERED FOR CLEANING, &C. 


difficulties, however, that heve presented themselves have been, first, 
the unsatisfactory nature of all flexible tubes when used for such a 
purpose. and the troubles due to condensation, &c. Apart from the 
difficulties in keeping such flexible tubing tight or unaffected by the 
gas, there has always been the difficulty of manipulating the tube 
so as to prevent kinking or straining it when moving the lamp in the 
vertical or horizontal direction. These difficulties have led to the 


weight of the lamp when shipped into position, independent. of the 
supporting wire rope H. This ensures, we are told, a tight joint, and 
at the same time affords 2 safety catch for the lamp, and relieves the 
running wire rope of the weight. To unship the lamp the winding 
drum is turned so as to raise the cup off the ball and clear of the 
safety guide J ; and the carriage, with the lamp, can then be tra- 
versed inwards towards the pavement and lowered. When in the 
lowered position, if a supply of gas is required, this may be con- 
nected temporarily by means of a flexible tube, one end of which is 
connected by a simp'e form of coupling to the “ cup ” F on the lamp, 


"m 


Fig. 2.—Lamp FITTING WITH TRAVERSING GEAR. 


i 
Xroduetion of the Blackman patent suspension gear, and the 


; and the other end to a supply in the box containing the contro] cock 
| of that particular lamp. 

Between the stirrup-pi?ce and the lamp is fixed a special automatic 
lighter, K, which controls the by-pass arrangements in such a way 
that whilst there is low pressure in the supply pipe the gas is cut off 
from the burner and diverted to the pilot light in the lamp. When 
the full pressure is admitted to the service pipe, the main valve to the 
burner is opened autom tically, and the pilot light, whilst giving a 
temporary flash during the rising of the pressure, is eventually cut 
down to such a size as will just ensure that the by-pass tube remains 
charged with gas. Upon disconnecting the lamp from the supply 
the by-pass is, of course, extinguished, but provision is made for 
re-lighting this by attaching a small tube, L, fitted with an asbestos 
wick, to the by-pass protector M. Before raising the lamp this tube 
is charged with methylated spirits or paraffin and lighted, so that when 
the lamp is put into its position the pilot supply is re-lighted from it. 

As the supply pipe between the wall and the hanger is attached 
to the rope it naturally has a sag towards the hanger. In order to 
overcome the difficulty of condensation in the supply pipe the lower 
part of the hanger is formed with a chamber, which acts as a trap, 
and the lower part of the chamber is fitted with a small ground cock 


with & bell-crank lever, N. : 


A pin, O, attached to the carriage is 
arranged to engage with the bell-crank on the cock, and open it 
when the carriage is moved about 3 in. inwards towards the wall. Any 
further travel in this direction again closes the cock. This arrange- 
ment ensures, it is claimed, that any condensation in the chamber is 
automatically discharged each time the lamp is traversed. It also 
enables any such condensation to be discharged, even while the lamp 
is burning, by traversing the carriage 3 in. without raising the lamp 
off the ball joint. In order to prevent an escape of gas whilst the 


method adopted, dispensing, as it does, entirely with the use of | lamp is unshipped, a spherical valve is arranged inside the “ ball ” 


xible tubes, at once overcomes these difficulties. 
€ give diagrams showing the arrangement. In place of the 


flexible tube a TE 
metallic pipe, 
tke 'uspending rope B A RG 


A, of ample dimensions, is carried by 


E, and is held open by a pin, R, when the lamp is in position, but is 
closed by a spring when the lamp is removed. 
It will be agreed that the arrangement is ingenious, and we shall 


peint frcm which the lemp rormally await with interest its Operation in practice. 


E2 
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AMERICAN VIEWS ON A STREET LIGHTING 
SPECIFICATION. 


— A useful report has recently been issued by the National 
Electric Light Association on the subject of Street Lighting. 
It has been drawn up by a Committee appointed specially 
to consider the subject, and when we mention tha* the 
committee consisted of Messrs. J. W. Lies, jun. (chairman), 
Louis BELL, A. F. Ganz, P. S. Mizar and C. P. STEINMETZ, 
it will be recognised that itis one which will carry some weigit. 
After giving an historical sketch of the subject the various 
alternatives are mentioned which have been suggestcd for 
determining the efficacy of street illumination. Briefly, 
these include measurements of unidirectional, light intensity, 
intensity in a particular plane, mean intensity throughout 
a particular zone, watts, measurement of candle-power in 
certain directions, and measurement ot illumination either 
normal to the ray, vertical, horizontal or on an inclined 
surface. There is certainly no lack of suggested methods, 
and the Committee express the opinion that one reason why 
no acceptable solution of the problem has been found is the 
great uncertainty existing in regard to the fundamental 
nature of the problem. In their opinion the principles of 
street illumination have not yet been thoroughly established, 
and the time, they consider, is not ripe for an attempt to 
establish a standard specification for street lighting in which 
a simple and direct measure of street lighting c ffectiveness 
is embodied. 

Further, the Committee suggest that the best means of 
studving street illumination and arriving at the illuminating 
value of two different installations is not necessarily the best 
method of specifying the street lighting service which the 
street lighting contractor undertakes to give and which the 
municipality agrees to purchase. It is contended that there 
are two separate and distinct problems involved. In the 
first it is necessary to decide among different systems. and 
consideration must be given to such questions as height, 
spacing, power of lamps, uniformity, &c. In the second 1t 
is necessary to consider the simplest and most reliable means 
of determining whether the contractor has fulfilled his 
óbligations. On this basis, therefore, it becomes necessary 
to specify and describe the lamps, and consequently to 
prescribe and provide certain means of testing them. For 
this latter purpose it appears that the Committee wish to 
rely upon laboratory tests, as these, they consider, are 
capable of a higher accuracy than is obtainable with portable 
apparatus. 

We think there is no doub: there is a grea‘ deal to be 
said in favour of the suggestions made by this Committee, 

| though they present certain difficulties. For example, it 
would be very difficult always to rely upon laboratory tests 
for demonstrating that the contractor had, or had not, sup- 
| plied what was required of him. It is not always practicable to 
remove lamps from a street to the laboratory for the purpose 
of testing. This may be done in the case of incandescent 
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lamps, but even then there is the question of reflectors ; arc 
lamps would present much greater difficulties. Also it does 
not necessarily follow that because a lamp is satisfactory in 
the laboratory it would do equally well under street con- 
ditions. Again, in the case of gas lamps, it would seem 
almost impossible to carry out tests of this kind. 

It is evident that the specification which this Committee 
have in mind is very much narrower in its scope than that 
suggested by the Joint Committee whose specification was 
presented by Mr. A. P. TRoTTER recently at a meeting of the 
Illuminating Engineering Society. The American specifi- 
cation would consist of a study by an engineer who would 
be responsible for the whole scheme. He would determine 
what illumination was necessary and what lamps should be 
used; how they should be spaced and at what height, &c. 
He would then draw up a specification and rely upon candle- 
power measurements to see that his specification had been 
carried out. The specification submitted by the Joint 
Committee, although it would not preclude the specifying 
of details, would only render necessary the specifying of 
minimum illumination in all the more important contracts. 
As was evident in the discussion which took place on this 
specification it is doubtful whether it would fulfil its pur- 
pose if stated merely in this simple form. Apart from this, 
however, we think that the question whether we can depend 
upon the measurement of illumination for a specification of 
this kind is largely a question of accuracy. Engineers are 
accustomed to the measurement of candle-power ; they are 
not so used to the measurement of illumination. There is 
à doubt in the minds of many whether illumination measure- 
ments can be made with sufficient accuracy for the purpose. 
We think, therefore, it would be well if the Joint Committee 
could look into this question from the experimental point 
of view. The matter could be set at rest to a considerable 
extent if measurements were made by a number of ob- 
servers, some highly trained and others not so experienced, 
in order to see to what extent the results agreed. If such 
results were published, engineers would have something more 

definite to work upon, and it could be shown pretty easily 
how far the accuracy of such measurements could be de- 
pended upon for a street lighting specification. 


REVIEWS. 


(Copies of the undermentioned works can be had from Tum ELectrician Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 
case 
Der Elektrizititszaühler, Bv R.ZiksENBEnc. (Berlin: H. Meusser.) 
Pp. vii + 363. MO. — — 
This work deals with the action, construction and use of 
present-day electricity meters, and covers the whole field in a 
clear and comprehensive manner. It is an earnest endeavour 


factor meters are not included. 
pressure and current. transformers for instrument work with 


diagrams of connections of wattmeters in conjunction with them. 


diagrams. 
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trostatic instruments are briefly gone into and their under- 
lying principles explained. 

In section C the classification of meters is discussed accord- 
ing to the electrical quantity measured, the principle of con- 
struction and the method of connection. Then follow descrip- 
tions of the most important meter systems for continuous 
current in practical application at the present day—elect rolytic 
meters, ampere-hour and watt-hour motor meters, mercurv 
meters. pendulum and oscillating meters. Useful information 
is included of the starting current, torque, weight of the mov- 
ing element and losses of a large number of tvpical meters, the 
descriptions being supplemented bv illustrations and diagrams, 
which are rather reminiscent of meter catalogues—these, 
however, are not entirely avoidable in a book of this character. 

The principle of working of single-phase induction meters 1s 
next cursorily given, and most of the well-known makes of such 
meters are described and illustrated, as well as those specially 
used for polyphase svstems. Remarks on current and poten- 
tial transformers and their use are also given, and there are 
sections on special meters, such as heavy current meters, 
testing meters, battery and tramear meters, as well as various 
examples of prepayment and hour meters. The question of 
tariffs and tariff meters is discussed at some leneth 1n section E. 

Information will be found in section F on the manufacture, 
calibration and testing of electricity meters in general, extracts 
from the German law relating to electrica] units, the approval 
of meters bv the Physikalisch-Technische Reichsanstalt. 
together with a list of meters approved bv that authority up 

to August, 1912, and some remarks on accuracy. 

The final section deals with the practical working of an elec- 
tricity meter and includes a description of a special testing 
resistance method. introduced by the Bergmann Company, of 
Berlin, for facilitating the testing of meters in situ, which will 
he found of interest. It also gives, in the form of a summary, 
the faults and failures most commonly met with in motor 
meters and the methods to be emploved in removing them. 
This summary should prove of value. H. G. 5. 
Prinzip und Wirkungsweise der Wattmeter und Elektrizitäts 


E 


zühler fur Gleich- uod Wechselstrom. Edid by A. Kósios- 
WERTHER. (Leipzig: J. A. Barih.) Pp. vii.-- 71.  M.3.30. 

This little work on the principle and action of wattmeters and 
electricity meters for direct and alternating currents forms 
Vol. V. of a series of German elementary primers on electro- 
technics edited bv Fritz Hoppe. The object of the book is to 
convey to the student a clear idea of the working of these in- 
struments in as simple a manner as possible without the aid of 
complicated mathematical formule. The illustrations are 
purely diagrammatic, and views of actual instruments are not 
given. Manv of these diagrams are, however, insufficiently 
clear to enable the reader to grasp the principle involved or 
follow the connections readily. Clearness in this respect is 
essential, as it greatly aids the comprehension of the text, 
especially as the book is primarily intended for beginners with 
little or no knowledge of the subject. l 

The first third of the book is devoted to the discussion of the 
different types of wattmeters—electrodynamic, hot-wire and 
induction instruments. Recording instruments and power- 
A few remarks are given on 


The principles underlving the action of the different classes of 


direct and alternating-current electricity meters are next de- 
scribed by means of well-known typical examples. and eluci- 
dated m the case of the alternating-current types by vector 


The electrolytic meter comes first: then follow 


to give an up-to-date account of this special branch of elec- 
trical engineering, and is one of the best German books on the 
subject, : 

Starting with some introductory notes, which contain good 
observations on the essential mechanical features which meters 
should in general possess, the author, before dealing with the 
main subject of his book, gives the general methods employed 
for measuring current, power, &c., in two-wire, three-wire and 
polyphase electrical circuits and the various instruments most 
-ommonly employed in conducting such measurements. ‘Soft 
iton, moving coil, dynamometer, induction, hot-wire and elec- 


descriptions of the pendulum. oscillating and motor meters of 
the ampere-hour and watt-hour varieties, and finally induction 
meters for single-phase and polyphase systems. Special 
meters are next considered—-hour meters, battery and prepay- 
ment meters, current limiters and the various types of tariff 


meters. 
A few general remarks on constructional details, the selection 


and erection of meters, and on testing are also included. The 
book forms a useful introduction to the more advanced study of 


the subject. HOG. 8. 
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Wechselstromtechnik. I. Teil Zweite Auflage. By G. ROESSLER. 
(Berlin: J. Springer.) Pp. xii.+303. M. v. 

This book is the first half of what will be practically a new 
treatise based on the author’s older work on alternating- 
current motors. His object is to present from the beginning a 
systematic account of the whole “ Wechselstromtechnik," 
this first volume dealing with fundamentals and the prin- 
ciples underlying the design and operation of transformers, 
single and polyphase generators, and induction motors. The 
second volume is to complete the scheme by treating of 
synchronous motors, rotary converters and commutator 
motors. 

In the clear exposition of units and definitions with which a 
beginning is made, the expressions given for form and crest 
factors are the inverse of those used by English writers, a 
point to be remembered in connection with formule derived 
in subsequent chapters. 

The short description given of measuring instruments, con- 
tains no mention of electrostatic apparatus, this omission being 
perhaps due to a desire for consistency, as the consideration of 
condensers and their effect in an alternating-current circuit has 
been avoided throughout. Thus the partial nature of the ex- 
pansion of Ohm's law in Chapter II. might have been noted. 

The systematic treatment really begins with the study of 
completely wound rings with and without iron cores. A 
digression is made to develop the vector method of represen- 
tation in the usual way, the resumption of the argument pro- 
ceeding to the discussion of straight cores, as preluninary to 
the chapters on the transformer and induction motor. The 
derivation of the characteristic triangle of a transformer from 
the unrelated primary and secondary vector diagrams on p. 146 
would not be very plain to a beginner, although the use that can 
be made of this triangle is afterwards clearly demanstrated. 

In Chapter IV. the winding of single and polyphase genera- 
tors is described in general terms, and the usual formule for 
E.M.F. developed. Although two methods are given in detail 
for the predetermination of the excitation necessary to meet a 
given loading and voltage from the open and short-circuit 
characteristics, the treatment of armature reaction could be 
improved by further insistence on the essential difference 
between single and polvphase machines in this respect. .. 

Polvphase currents and rotating magnetic fields are very 
clearly and simply explained in Chapter V., the effect of the 
co-existence of time and place displacements being very well 
brought out by an extensive series of diagrams. 

The final chapter on the induction motor illustrates its 
special properties by comparison on the one hand with the con- 
tinuous-current motor, and on the other with the transformer. 
More might have been made out of the latter, if the method of 
testing on resistance at standstill had been developed. 

The generally theoretical and deductive character of the 
work is brought into relation with practice by the introduction 
in each chapter of à certain amount of practical data and 
description of working conditions, including many references 
to the rules of the Verband Deutscher Elektrotechniker. It 
can be recommended as worthily fulfilling its object, and the 


appearance of the second volume will be looked forward to 
with interest. W. C. C. 


Elementary Manual on Applied Mechanics. By Prof. A. JAMIESON. 
10th edition. (London: Charles Griffin & Co.) Pp. xix.--452. 


3s. 6d. 
- Authors of science text-books find as a rule that advancing 
years and decreasing sales of their works are concurrent. The 
late Prof. Jamieson, however, was an exception to this rule. 
His works must make a good bid for popularity amongst 
students, for we have reviewed in these columns in a little over 
four years the eighth, ninth and present editions. It is a well- 
known fact that lecture work upon any subject unless strongly 
backed up by exercise work, framed so es to emphasise the 
work of the lectures, is to a large extent a waste of time. The 
additional 26 pages in this edition, devoted mainly to the 
latest examination questions upon this subject set by the 
various examining bodies, are of real tutorial value to students 
if they will carefully work out the questions. The text of the 
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work, as far as can be seen without very close reading, remains. 
practically as in the previous edition. The error in the illus- 
tration given on p. 190 still remains uncorrected. Surely the 


large sales of the past few years wculd warrant the altering of 
the plate. A.C. 


AIR-COOLED JACKETING IN HOLLOW WALLS BY 
ELECTRIC FANS.* 


BY J. W. MEARES. 


In the plains of India, where all structures exposed to the sum 
during the hot weather become unbearably hot, the universal use of 
hollow-wall construction for buildings would naturally be expected. 
For some reason, however, this is not the case, and the system has in 
fact only been used to a very small extent. The large amount of 
building which will be necessary in the new capital at Delhi has: 
lately brought this question to the front, and a suggestion of the 
author's has been taken up by the authorities with a view to miti- 
gating the conditions which are experienced in similar localities. 
Briefly the proposal is that, in place of an ordinary still-air jacket, 
artifically cooled air shall be circulated between the inner and outer 
walls by means of an exhaust fan, the cooling being effected by draw- 


| ing the current of air through a wetted screen or other contrivance 
| such as is described later in this Paper. 


During the hot weather months —viz., April to June—the ordinary 
climatic conditions are: (a) Maximum black bulb temperature 
amounting to as much as 180?F.. (5) daily shade temperature of 
about 120°F. during the hottest hours, and (c) air very nearly dry 
throughout the 24 hours. It is not unusual for rooms to rise to a 
temperature of 110*F.. and railway carriages may easily rise to 
125^F. or more. Under these conditions a fan or punkha only serves 
to make the discomfort a trifle less acute. The wet bulb of a hygro- 
meter will under the above conditions register from about 61°F. to 
64°F, at midday. and by means of a suitable continuously wetted 
screen a current of air at about this temperature can be maintained ; 
in what follows, however, it has been assumed that the minimum 
obtainable in practice will be about 70°F. The temperature aimed 
at in the rooms cooled by this method is 80°F. "This is found to be as 
low as is consistent with comfort under the conditions set forth ; in 
fact, even 85°F. would feel cool. Of the total amount of heat which 
the outside of a building receives from the sur during a day a certam 
proportion, depending on the nature of the outer surface, is imme- 
diately radiated away, and even more is dissipated in heating the air 
in contact with the walls and the roof; the convection currents 


. which consequently arise cause a regular stream of the somewhat 


less heated surrounding air to take the place of the rising current. 
The remainder of the heat penetrates the surface and eventually 
heats the interior of the building, the amount depending on the heat 
conductivity and thickness of the building material and the diffe- 
rence of temperature between the inner and outer faces; but the pro- 
portion of the total heat which thus penetrates the structures does 
not appear to have been investigated. In a hot dry climate the 
inside of a building is also heated by the direct entry of hot air from 
outside, rendering it necessary to close all doors and windows during 
the hours of maximum temperature. A considerable amount of 
heat also enters by conduction through the closed doors and windows, 
where the thickness of the resisting medium is not necessarily much 
less than in the walls and roofs. 

In cold climates hollow walls and cciling spaces are frequently 
used to prevent the exit of heat, but they have been comparatively 
little used for the reverse process in India. If a current of arti- 
ficially cooled air is continuously drawn through the whole of such 
an air space, and then discharged, the heat can be carried away as 

| fast as it is received. The temperature of the inner component of 
the wall can then only rise to the average temperature of the alr 
drawn past it; for the radiation of heat across the current of air 
will strike the surface of the inner wall and the heat will be promptly 
taken up by the air current. The mean temperature of the air 
current is taken to be 80°F., the air being drawn in, nearly saturated, 
at 70°F. and discharged at 90°F. 

By passing a current of dry air through a continuously wetted 
screen it is theoretically possible to reduce its temperature to that of 
the wet bulb of a hygrometer. Assuming such a temperature as is 
mentioned above, if the air is dry the wet bulb will stand at from 


61°F. to 64°F. In practice it would perhaps be safer to assume that — 


a large volume of air can be cooled down to 70°F. only, which is 
somewhat above the mean wet bulb temperature of Delhi during the 


_* Abstract of a Paper read before the Calcutta Section of the Institu- 
tion of Electrical Engineers. 
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daytime in May. Allowing a rise of 20°F. during the passage of the | truth if it is taken as equivalent to 4 in. water gauge. An exhaust 
air through the wall and roof air spaces the mean temperature of the | fan to move, say, 4,500 cubic ft. cf cir per minute ageinst $ in. W.G 
air in transit will be 80°F. Now 1,000 cubic ft. of air at sea level | will require about 0-6 B.H.P. If it should prove double this the 
weighs about 80 lb., and its specific heat is 0-24. Hence we find the | matter would not be serious. A motor giving 0-6 B.H.P. will take 
quantities of air required to be: Walls, 2,600 cubic ft. per 100 sq. ft. | about 600 watts, or, say, 0-6 unit per hour. Fora nine-hour working 
area per hour; roof, 5,200 cubic ft. per 100 sq. ft. area per hour. | day the consumption will then be only some 5} units. For a long- 
Obviously, if the air velocity were too high it might pass through | hour load of this nature a low price per unit would pay well, and the 
without being raised as high as 90°F., and it would then not take up | cost of current would probably be about 1 rupee per diem during the 
this quantity of heat; the actual power of taking up heat is stated to | three hot months. To this must be added the interest end deprecia- 
vary inversely as the square root of the velocity and directly as the | tion on the cost of the fan, and the cost of water. A promising field 
difference of temperature. Although the air current is drawn in | for the application of cooled-air jacketing is in connection with 
saturated it ceases to be so immediately, owing to the instant rise of ! reilway passenger rolling stock. The natural draught of the moving 
temperature. No condensation is, therefore, possible in the air | train would take the place of & fan, a reversible windscil being fitted 
space. The water vapour taken up does not appreciably affect the | —as is the case where kas-kes tettis are used. By sacrificing a 
above calculations, but it is necessary to ascertain the amount of | couple of inches of spece existing carriages could be jacketed with- 
water used in the process. At 70°F. 1,000 cubic ft. of saturated air | out much difficulty, and travelling in an oven at 120°F. or more 
contain about 1-14 lb. of water vapour, which enables the amount | would no longer be necessary. The water supply already exists, but 
to be calculated in the following exemple. more frequent replenishing of it would be necessary. 

The orthodox method of cooling air by evaporation is to draw it The calculations show that for a moderate-sized Indian house the 
through à wetted screen, woven out of grass fibres. It is a crude | Working cost of applying this system would be smell compered with 
method, involving waste of water and offering considerable resis- | the advantage gained. Hollow-wall construction is 10 per cent., or 
tance. Dr. Simpson has suggested a far better method. A number | OF perhaps 15 per cent., more expensive than solid mesonry, but if | 
of large shallow trays containing water are arranged, one above the the obvious advantages of ordinary air jacketting are admitted the 
other, so that the current of air is drawn over them from the top to logical engineer will also admit thet the jecket should be kept cool at 
the bottom successively ; from the bottom of each tray ere hung, , 2 little additional expense to the builder and the occupier. 
parallel to the air current, strips of cloth dipping into the water. 
These will form a series of tunnel-like passages, offering & large 
wetted surface and very little resistance. It is evident that if any 
excess water is discharged after being lowered in temperature there 
is & corresponding loss of efficiency ; therefore, the first or top tray 
should receive the whole supply and each tray should keep the one 
below it supplied with water to the correct level. Thus both water 
end air will enter warm and gradually cool in successive stages. The 
obvious method of keeping the water level in the trays, and avoiding 
woste, is by the use of a ball tap in esch. Ball taps are, however, 
very apt to get out of order, and Dr. Simpson has devised a valve 
which is not only far cheaper to construct, but also practically in- 
capable of getting out of order. From the upper trough or tray a 
pipe drops into a vessel carried on a float, which rises and falls with 
the water in the lower vessel. A little mercury is put in this vessel, 
so as just to balance the head of water in the pipe connecting the two 
vessels, Then if the water level in the lower tank falls the float drops 
and the water flows in until the balance is restored. The apparatus 
3 very sensitive and exceedingly simple ; it can be pulled to pieces 
and reconstructed in a minute. 

Masonry acts as a reservoir of hest to & considerab'e extent, and 
the transmission through it is slow. There is a lag of several hours 
between the maximum temperature outside end inside, depending 
on the material and its thickness. Dr. Simpson hes calculated that 
the wave-length of the heat wave will be about 3-5 ft. and the time 
lag about seven hours, on the assumption of 2 conductivity of 0-004, 
specific heat 0-2 and density 2. Now although the heat assumed is 
being received throughout the 24 hours it is obvious thet there is no 
advantage in using power to keep the walls cool at times when the 
windows are all open to the wind and air. Advantage should in 
Practice be taken of the fact that the walls have considerable storage 
capacity, and the current of air would be started at about 9 a.m.— 

t, several hours before the heat of the morning sun would get | tures, nevertheless should be conducted under 1,800°C., at which tem- 
through the masonry. During the heat of the day, when the building | Perature aluminium carbide forms. In those furnaces in which the 
Is closed up, the fan would be kept working. At 5 p.m. or 6 p.m., charge forms the resistance, a portion of the material will be con- 
When the house is opened up, working would cease—not because heat verted to carbide, and some will not be converted at all. 

13 no longer being received, but because working would no longer be _An electrical resistance furnace is shown in the upper view of the 
of any value commensurate with the power used. We may then | diagram, the left-hand half of the figure representing a section near 
*ssume the working hours to be nine per diem. the end, the right-hand half a section near the centre. A is a sheet- 

The air space in the walls, &c., must necessarily be sectionalised so | 70" Casing, B a refractory lining, C an inner refractory lining of 
75 to ensure a current at all points ; and the correct proportion of the agglomerated aluminium nitride, and in this lining are fitted resis- 
total draw off can be ensured in each section, once for all, by partially tances, E, of a suitable mixture of aluminium nitride and carbon 
throttling the apertures receiving more than their share. A thick (say from 3:2 to 4: 1). The chief refractory materials are either 
puter wall with a thin inner one and a spece of about 3 in. or 4 in. attacked by the materials treated, or else soften or undergo con- 
between the two will probably be found best, this being a reversal of traction at the high temperatures employed, consequently the 
the ordinary type of hollow wall. Assuming the air to be drawn | 2° refractory lining, C, of the same materials, is necessary, The 
through the walls from corner to corner—i.e., with two parallel paths resistances E are fitted into a carbon cap, F, at the end of the furnace, 
the velocity with a 4 in. air space will vary from about 150 ft. to which extends to the sheet-iron casing and carries on its periphery a 

30ft. a minute. In the roof it will, with a 4 in. air space, be about number of prolongations extending through the casing. All these 
285 ft. a minute, or 4} ft. a second, but a greater depth of air spaces teeth are connected externally by a metal ring, which connects with a 
Practicable and should perhaps be allowed. A 6 in. space will re- slip-ring of wire, or other conductor for supplying the current, At 
duce the average velocity to 190 ft. & minute, or, say, 3 ft. a second other parts of the furnace than the end the carbon resistances extend 
in round figures. , OF, , into the furnace, which is given a slight slant toward the discharge end, 

Although air friction may perhaps be neglected at these velocities, and by these pro Jections the charge is stirred as the furnace rotates, 
the passage will be obstructed where the air is drawn through the | Other forms of resistance are also provided, such as smooth tubes 
eT The value of the resistance thus offered will have to be | ©tending from one end of the furnace to the other, also tubular 

etermined experimentally, but it wi!l probably not be far from the A" Abstract of an article in the `` Engineering and Mining Joumal” 


| 


SERPEK FURNACES.* 


The recent furnace patents of Ottokar Serpek (U.S. pats. 1,044,927 
and 1,044,928, assigned to the Société Générale des Nitrures, of 
Paris) are of interest in that the reacting material does not form the . 
resistance. According to Serpek. the reaction between alumina, 
carbon and nitrogen to form nitride, while requiring high tempera- 


DIAGRAMS OF THE SERPEK FURNACES. 
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resistances in which refractory projecting points have been em- 
bedded. Another form of resistance furnace is shown in the lower 
figure. In this the metallic casing A surrounds a refractory lining. 
C. and they are both perforated at suitable points to permit the 
passage of the resistances D. Each of these is formed of two sepa- 
rate pieces, making contact in the centre. The portion of the resis- 
tances enclosed in the wall of the furnace is of much larger section 
than that in the central part, so that the central portion is the one 
which is brought to a high temperature. The resistances are 
arranged diametrically ; and each pair is advanced by a certain 
angle over the preceding pair. However, other arrangements are 
also provided for. The resistances are preferably arranged in pairs. 
however, so that if one of the resistances fails current will pass 
through the other, and the machine can be stopped before damage 
is done. The supply of nitrogen is taken in through H. while the 
carbon and bauxite (or other aluminous ore) are supplied through M, 
where the exhaust gases also escape. Finished material accumu- 
lates in space K, and is discharged periodically through grate L. 
These resistances are made of aluminium nitride and carbon, cemented 


lowered because of street improvement. In such a case the roof of 
the manhole must be destroyed and the rails let down into the walls 
the required distance. 

No attempt was made to waterproof the manholes, 23 this is use- 
less unless the conduit line is also waterproofed. Sewer connections 
were not prov.ded for draining the manholes; instead, the weter is 
pumped out when it is necessary to work in them. A cavity is left 
in the floor of the manhole with the object of facilitating the necessary 
pumping operations. l 

Rectangular monolithic concrete distribution holes, 3 ft. by 4ft.. 
with 6 ft. clear depth, 8 in. walls and 6 in. roof and floor, were stan- 
dard throughout the work. Three ducts were cut in to these holes 
for distribution purposes. If there are no crossings, it may be 
advantageous to cut in the top layer of ducts only, and to use only à 
shallow hand hole for distribution. For services 2 in. wrought-iron 
pipes were used, generally for three-wire distribution. For long 
services or where there were several bends, 2) in. pipes were used. 
After the service cables were drawn in the pipes were plugged with 
cement or oakum compound to prevent gas entering the cellar from 


with gas tar, and then baked. 
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NOTES ON UNDERGROUND CONDUIT CONSTRUCTION." 
BY GUY F. SPEER. 


'This Paper consists of notes on an underground conduit system in 
a New Jersey city. The trunk line extending through the principal 
streets consists of nine fibre pipes laid in three rows, with lin. of 
concrete between pipes and an external envelope of 3 in. of concrete. 
Different numbers of ducts are taken from manholes down the side 
streets. At suitable intervals, depending on side strects and service 
demands. distribution holes or hand holes are built. Opposite these, 
on the other side of the street, other distribution holes are built, 
and these are connected across the street by a four-way crossing. 
Both sides of the street are thus served without having continually 
to tunnel under the tramway rails whenever a new service is put in. 
These holes should be distributed on an average 120 ft. apart. 
Before beginning excavation, trial holes were sunk from kerb to 
kerb, except under the tramway rails. to discover where there was 
room available for the conduits and manholes. These trial holes 
were sunk 7 ft. deep, and the exact position of all other pipes was 
carefully noted. In order to make room a 10 in. gas main had to be 
shifted 2ft. for a distence of 1,020 ft. This cost about £100. A 
trench 22 in. wide and 43 in. deep was cut, À run of l in. in 200 ft. 
was allowed for drainage into manholes. Care was taken to avoid 
traps and pockets in the conduit line. Fibre duct was used every- 
where except in crossing through the roofs of culverts or large sewers, 
where 3 in. wrought-iron pipes were emp!oyed. Fibre pipe is light, 
. cheap, easy to handle, and can be laid by unskilled labour. No 
attempt was made to waterproof the conduit ; the concrete envelope 
formed only à support and protection to the duets. Socket joints 
were found to be more satisfactory than sleeve joints. After the 
trench was dug a 3 in. footing of concrete was put in (strength 1 : 3:6 
mixture with ł in. stone). The ducts were laid on this footing, con- 
crete rammed between them and a 1 in. lever of concrete put on the 
top. This process was repeated, until the top layer was reached, 
when 2 3 in. cover of concrete was put on, Care was taken to keep 
the conduit as far as possible from the gas main, to avoid the danger 
of gas leaking into the line and causing explosions, and to eliminste 
the danger of puncture when the gas main was being tested or 
** smelt ” for a leak. 

At street intersections, in the middle of long blocks and at sharp 
turns in the conduit line large rectangular concrete menholes were 
built. The sizes constructed were 5 ft. by 7ft., 6 ft. by 8 ft. and 
7 ft. by 9 ft., with 12 in. walls and 6 ft. clear depth. Plenty of head 
room was allowed so as to permit cablemen, jointers, &c.. to work 
and to leave space for the installation of transformers. Monolithic 
concrete construction was: employed throughout, a 1:3: 6 mixture 
with 1} in. trap-rock and Portland cement being used. The concrete 
was put in quite wet and rammed thoroughly, especially next to the 
form, so as to give a smooth inside finish when the form was removed. 

Car rails were used to support the manhole casting and to furnish 
the bond for the roof. Short pieces of pipe were plugged and set in 
the manhole walls wherever future outlets might be required. 

In building the manholes and distribution holes enough space was 
left between the walls and parallel gas and water mains to allow 
joints to be recaulked. Circular cast-iron manhole heads with single 
cover were used, having inside diameter of 36 in. for large holes and 
30 in. for distribution holes. The manhole heads were set to the 


s 


grade of the improved street from data given by the county engineer. 


Monolithic construction is disadvantageous if a head has to be 
Aud See es e UA 


* Abstract of an article in the “ Electrical World." 


the manhole. Service pipes were laid to drain into the manholes. 


In running services under petent concrete sidewalks it was con- 


venient to use a trench jack or pipe jack to force the pipe from karb 
to cellar. 
harmed. In rocky soil, however. its advantages are doubtful. a; a 
boulder will turn aside the steel nose screwed into the pipe, and the 
pipe will not strike the hole cut for it in the cellar wall. 


This method saves time nd leaves the sidewalk un- 


CORRESPONDENCE. 


THE * POINT FIVES.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: In accordance with your request, I have much pleasure 
in submitting through vour paper a series of questions to Mr. 
Horace Bowden in reference to the subject of * Point Fives,” 
and I trust that he will see his way to give a full and complete 
answer to each of them. If he will do so we shall then have a 
basis for the discussion of this subject. Although some of the 
questions are addressed in a personal sense to Mr. Horace 
Bowden, and make particular reference to his own under- 
taking, I trust that he will quite understand that they are 
really addressed to him as a prominent member of the “ Point 
Five" Association. Although some of the replies to the 
questions set may in his mind appear almost too obvious to 
require publication, I would assure him that none of them are 
asked without a particular object. 

I do not think anybody could be more in agreement with 
Mr. Horace Bowden than I am mvself in regarding this ques- 
tion of low tariffs as one of the most important and serious 
questions that electrical engineers have to consider at the 
present time, and I would assure him that I am most sincere!y 
desirous of gaining an increased knowledge of the question 
by means of public discussion. Nothing could do more good 
than a friendly and open discussion on the subject, and I trust 
that many others much more competent to discuss the question 
than I am will contribute their views. 

There is no doubt that Mr. Horace Bowden is. in keeping 
with most of us, an extremely busy man, and I am sure he will 
not have time to answer the whole of these questions at once : 
but if you are willing to allow the discussion to extend over 
a few issues, perhaps he will deal with a few of them at a time.— 
I am, &c., A. NicHoLs MOORE. 

Newport, Mon., July 28. Borough Electrical Engineer. 


The following are the questions submitted by Mr. Moore :— 

1. Who is a“ Point Five " * 

9. What is the ultimate object of a ** Point Five ” ? 

3. Assuming the ultimate object attained, have all factors which will 
then obtain been taken into consideration and allowed for before each 
individual member of the * Point Fives " commenced his campaign cf 
the 4d. per unit ? 

4. Do you and all members of the “ Point Fives " maintain that you 
can sell electrical energy at Jd. per unit and make a profit by the sale 
of those units, after allowing for all legitimate and necessary charges * 

5. What do you consider are all legitimate and necessary charges * 

6. If the '* Point Fives " attain their object, do you admit that in such 
towns as Reading, Barnes, Luton, Southampton and St. Marylebone the 
residential load will form the greater portion of the load of the station ` 
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in the same profession, and giving material to the selling agents 


à 


7. Do you consider a 20 per cent. load factor a fair figure to assume for 
residential beating and cooking load ?: | 

$. Do you consider electrical energy at Id. per unit equivalent to gas 
at 2s. 6d. when used for heating and cooking purposes ? l 

9. Do you consider 6 kw. a fair figure to assume as an average resi- 


dential lighting, heating and cooking maximum * 
10 What size of existing service have you in Poplar for ordinary 


of our competitors. 
The members of the “ Point Fives," a body to which I have 


only recently had the honour to belong, have always distin- 
guished themselves by the desire to help forward our industry 
and to assist anyone having the same object in view.—I am, &c., 

J. W. BeAccHamp, Engineer and Manager. 


West Ham Corporation Electricity Supply, July 28. 


residences ? 
11. Do you hire out heating and cooking apparatus ? 


12. Do you purchase it out of revenue ? 

13. How much have you spent on the purchase of heating and cooking 
apparatus and installing same during the past two years ? | 

14. Would you be prepared to supply a power load having a 20 per 
cent. load factor with electrical energy at 0-5d. per unit ? 

15. At what price do you supply electrical energy for power purposes ? 

16. Would you be prepared to supply electrical energy for traction 


purposes at 0-5d. ? 
17. If not, do you consider ld. per unit a fair charge for traction 


ABSORPTION WITH THE ARC AND SPARK. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The recent experiments carried out by Dr. Austin in 
comparing the transmission of arc and spark signals (Journal " 
Washington Academy of Science, May 19, 1813) go far to 
prove that the arc signals in actual practice, as has always been 
claimed for them, are not only equal to but often considerably 
sharper and more distinet than the spark signals, notwith- 
standing the fact that in these experiments the high-frequency 
power in use for the spark signals at the transmitting station 
was considerably more than four times as great as that utilised 
for the are signals. The result thus obtained 1s, in Dr. Austin’s 
expressed. opinion, due to tle fact that at 1,400 miles and 
upwards continuous waves are affected to a less degree by 


supply ? 
18. Do you consider an undertaking whose working costs are 0:734. 
to 0-744. per unit can sell electrical energy at 0:5d. per unit and make a 


profit ? 
19, Is it a fact that at leasg seven members of the ** Point Fives 


sell energy at a flat rate of 05d. per unit ? 

20. Do you consider 5 per cent. gross profit a reasonable profit ? 

21. If you charge a consumer 0-5d. per unit for heating and cocking, 
do you consider it fair to charge him Sd. per unit for lighting ? 


22. If so, why °? 


23. If not. why not ? 
24. Do you consider that one should be able to adjust prices to suit 


the amount of competition one has to meet, particularly in regard to 
heating and cooking ? 

25. Do vou consider the question a purely commercial one ? 

26. If so, do you consider a purely non-technical man has the requi- 


site knowledge to discuss the question properly 7 


*: 


absorption tlian damped waves. 
That other writers do not share this view 18 evident from 


Dr. Eccles! letter in your issue of July 18th, which attributes 
the results obtained by Dr. Austin to the fact that during the 
experiments carried out on the U.S. Cruiser “Salem,” the 
heterodyne was used at the greater distances in the reception 
of both the arc and spark signals, and that the arc signals were 
favoured more bv its use than the spark signals. In this I 
so far agree with Dr. Eccles that the heterodyne will doubtless 
favour are signals more than the spark; so will many other 
methods of receiving, but Dr. Eccles! explanation of the failure 
of the spark signals in this instance does not hold good in the 
Colon experiments also referred to by Dr. Austin in the above- 
mentioned Paper, in which the are signals were received by 
means of the ticker and not the heterodyne, when the superiority 
of the arc as compared with the spark was considerably greater 


In response to a letter we addressed to Mr. J. W. Beauchamp 


we have received the following :— 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: In reply to vours of the 19th. I think much of the 
criticism which is levelled at the members of the " Point 
Fives " Club is due to their choice of a title. 

" Point Fiveism,” strietly speaking. is a principle—that of 
applying the Hopkinson method of charging to household 
use, with the object of encouraging consumers to use more 
electricity, and to use it in any way which is beneficial to the 
central station and tends to lower the average cost of pro- 
duction. | 

There appears to me to be no particular reason why those 
undertakings which, on account of local cireumstances, cannot 
afford to supply units under any condition at Jd. each should 
not adopt a compound tariff in which the secondary rate ts 
higher than Ad. 

The underlying principles of this method of charging are 
now generally known, and anyone who is able to separate the 
fixed and running charges on a supply undertaking should be 
able to evolve a safe yet attractive compound tariff suitable 
for the district, and taking into account the value of the 
service given in competition with the local rates for other 
forms of livht, heat and power. continuous waves, the resonating power 

Those who find it more interesting to criticise the work f greatly. reduced by multiple reflections from two or more 
which has been done in this direction than to imitate it can | surfaces of discontinuity or from layers of continuously 
obtain from the columns of the technical press sufficient | varving properties. I myself have made calculations which go 
financial information with regard to any undertaking to enable | to prove how the difference in the transmission effectivity 
them to determine whether the various forms of 0-5 tariff in | found by Dr. Austin is to te explained, and I hope in the near 

future to place such calculations before your readers, as in 


than during the “Salem " experiments. 

Prof. Marchant in your issue of the June 13th appears to 
attribute the result to errors in carrying out the experiments, 
but such an explanation may safely be put aside when dealing 
with a scientist. of Dr. Austin’s standing. coupled with his 
great experience in all matters pertaining to wireless telegraphy. 

Again, other of your correspondents, who seem to throw a 
doubt on the accuracy of Dr. Austin’s deductions from the 
experiments carried out under his direction, do not appear to 
appreciate the great difference between feebly-damped waves 
and undamped waves with regard to absorption, Such a 
difference does exist, and, further, the greater the distance over 
which the waves are extended the more evident it becomes. 


The continuous waves suffer far less in efficiency than dis- 
: of the latter being 


use are sound or not. 
I do not think that those who have led the way in this | my opinion no other explanation is needed.—I am, &c., 
direction should be called upon to explain precisely the mci- Copenhagen, J uly 30. P. O. PEDERSEN. 


dence of their working costs and their reasons for adopting 
any particular tariff. It would not be suggested that any ELECTRIC VEHICLES. 
Private undertaki ice wi oret 
die dertaking should do so, and I notice with regre — Qo Ac 
ency on the part of some supply engineers to challenge | ' 
Str: With reference to the notes m your last issue may I 
point out that the cost of electrical energy for charging the 


the work of their colleagues through the medium of a press 
which, although primarily technical, is to-day, on account of | 
the importance of our industry, widely read by members of | batteries of electrical velucles is not an item of such importance 
tlie public and our competitors. as would at first sight appear. | 
Discussions of this class, particularly when they become The figures in the table on the next page are given by the 
heated—as is sometimes the case—must do harm, causing the | makers of the Edison battery. 
‘From these figures it will be seen that a reduction in the rate 


Public to wonder at the differences of opinion between men | 
E 
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| | Cost of electrical 
energy as a per- 


Cost of electrical 
ost of electrical centage of total cost 


energy per mile | 


Miles [Cost of electrical 


Carrving 
` run per | energy per mile 


capacity. , | or mile. 
SESS year. fat ld. per unit. | at 2d. per unit.. PE 

| (a) 1d. (b) 3d. 

Ib, d. d. (per cent.) per cent. 
1.000 Ss 0-490 0-370 ee EA SUI 
2,000 | 15.000 0-73 0-55 18-9 15-0 
3.000 | 12,000 0-9 0-60 18-3 14-6 
4.000 | 10,500 1-43 1-07 22-4 16-8 
7.000 9,000 2-05 ]-54 24-0) 18-8 
2-56 1-87 25-2 20-0 


10,000 9.000 


charged of froin Id. per unit to 3d. per unit whilst reducing the 
revenue of the supplier by 25 per cent. only reduces the cost to 
the user by 5 per cent. These percentages are based upon 
figures which contain :— Depreciation at (10 per cent); allow- 
ance for t vres, energv, batterv and vehicle maintenance; wages. 
Where the total figure per mile is increased. by lower mileage 
being run the importance of the cost of electrical energy per 
mile becomes less. 

At the present time it woukl appear more important to 
standardise rates than to reduce them unduly. It must be 
borne in mind that the proper development of the electric 
vehicle business will entail certain costs for attendance, equip- 
ment and advertising on the part of the supplier, which can 
better be met when a reasonable rate is charged for electrical 
energy. 

Unless some attention can be given to the business and a 
certain amount of publicity work be carried out and assistance 
given to the users of electric vehicles, it is not likely that 
much success will be attained for a considerable time to come. 
In future, verv low rates may prove a hindrance to the business 
should it develop to any considerable extent, as there would 
then be no real room for allowing trade terms to garage owners 
ot for undertaking the proper attendance and accommodation 
of large numbers of cars in charging stations connected with 
the supply department.— I ain. &c.. 

J. W. BEAvcnaw p, Engineer and Manager. 

West Ham Corporat'on Electricity Supply, July 26. 


— ———— —— 


“SOME OSCILLOGRAMS OF CONDENSER 
DISCHARGES, &c." 


TO THE EDITOR OF THE ELECTRICIAN, 


Suc: In connection with the abstract of Prof. Fleming's 
Paper on the above subject, which appears in vour current 
issue, I should like to draw the attention of your readers to 
a Paper* on “ Oscillatory Currents in Coupled Circuits.” read 
before the Physical Society of London on March 21, 1911, in 
which a large number of oscillograms are given showing the 
effect of varying the coupling when the damping is kept con- 
stant, and also of varving the damping when the coupling is 
constant. The values of the capacities and inductances, 
resistances and coupling are given in each case. The resis- 
tance of the circuit to alternating current was determined from 
the decrement of the oscillations for two different types of 
condensers, and the results compared with the continuous- 
current resistance, thus obtaining the condenser losses. This 
is fully described, and detailed examples are given in the Paper. 
The oscillograph was shown in operation at the meeting, and 
as the resistance of the circuits was gradually varied the change 
of the oscillation from the aperiodic to the slightly damped 
type was shown on the screen. Twenty typical oscillograms 
were published. On comparing the two Papers it will be seen 
that both in method and results the experimental part of 
Prof. Fleming’s Paper is largelv a repetition of my 1911 Paper. 
When reading his Paper and showing the slides Prof. Fleming 
made some reference to this point. but it seems to have dropped 
out in putting the Paper into print.—I am, &c., 

South Kensington, July 26. G. W. O. Howe. 

* See * Proceedings" of the Physical Society of London, Vol. XXIIL, 
Part IV. ; Tue Evecericiay, Vol. LXVIL, p. 8. 


THE IMPERIAL WIRELESS CHAIN. 


Tn the House of Commons during the past week numerous questions 
have been addressed to the Postmaster-General on the above subject. 
In reply to a question by Sir WiLtiAM BULL as to whether the Postmaster- 


General would explain how one of the advantages of speedy action in. 


respect to the construction of the wireless stations of the Imperial chain 
is greater freedom m the choice of sites, secing that al! the stations are 
to be built on British territory. and these are presumably available at 
any time: what distance is required between wireless stations in the 
Various systems to prevent interference, and whether any of his suggested 
stations are nearer the territory of a foreign power than such distance, 

The PosTMASTER-GENERAL said: There is a risk that the erection 
of a foreign station irr Kast Africa or in the southern portion of the Turkish 
Asiatic Empire might interfere with the placing of the British station in 
the most favourable position in East Africa, and might prevent the use 
of the wave-length best adapted to the distance to be covered. Similar 
risks occur in the case of the propose] stations in India and at Singapore. 
The distance required to ensure non-interference between two stations 
depends on a number of technical conditions, and any attempt to define 
such distance without knowledge of the conditions would be misleading. 

[n reply to another question, 

Mr. TeNNaNT (War Office) said that the Committee appointed by 
the War Office for the consideration of the various systems of wireless 
teegraphy has not vet reported or ex pressed any opinion upon the merits 
of the various systems. 

In reply to Capt. Farner and Mr. P. PEASE, 

The PosrMAsTER-GENERAL. said: The Government are of opinion 
that the stations of the Imperial chain now proposed to be established 
should be State-owned, and not in the hands of private companies, and 
that this conclusion. is in harmony. with the recommendations of the 
Imperial Conference of 1911, and of the Select Committee of this House 
on the Marconi Contract. as stated in their special report of January, 
1913. The erection of such stations would not necessarily preclude the 
erant of licences to private companies to carry on a competing business 
alone the same routes, and there is certainly nothing in the proposed 
compact with the Marconi Company which imposes any restriction on 
the «rant of such lieences or has indeed any bearing of any kind on this 
question, The matter is one of policy, which will be open for review at 
any time. But the very fact that the stations of the Imperial chain will 
be owned by the Governments concerned and will be conducted by State 
servants in the public interest and for the publie profit would necessarily 
have an important bearing on the course taken in this regard. The risk 
of mutual interference if several stations using high power are erected in 
proximity to each other has also to be borne in mind. The Government 
have not received any applications for licences for long-range stations 
alone the route of the Imperial chain except from the Marconi Company 
in 1910, and that application was refused. I have already stated that 
suitable applications for licences to conduct a transatlantic traffic would 
not be refused. 


Several communications have appeared in ^! The Times " from the pen 
of Mr. E. €. AMERY on the subject of the Marconi Contract and the 
Imperial chain, but these are too lengthy and discursive for satisfactory 
abstract in these columns, 

A lengthy and important communication has also appeared in “ The 
Times " from Sir Josera LARMOR. 

To Mr. Amerys letter the PosrMasTER-GENERAL replied in “ The 
Times " of Friday last, giving a general denial to Mr. Amery's state- 
ments. On the subject of Sir Joseph Larmor's letter the Postmaster- 
General made the following observations :— 

" In your. columns a few days ago appeared another letter on the 
subject of wireless telegraphy—from Sir Jos:ph. Larmor—written in a 
very different spirit, carrying a very different authority, and entitled to à 
very different measure of respect. Sir Joseph Larmor emphasises the 
importanes of the State seeking and using in this connection the best 
scientific knowledge that the country holds, and encouraging continuous 
inquiry and experiment in the rapidly-develo ping science of radio-tele- 
graphy, The Government would indeed be to blame if it did not make 
such provision, Steps have already been taken. I have been fortunate 
in enlisting the assistance for a period of years of Mr. Duddell, F.R.S., 
th» president of the Institution of Electrical Engineers, who has been 
recommended to me by all his colleagues on Lord Parkers Advisory 
Committes, as well as by others, as the scientist best qualified to lead in 
sich a task. Grouped around him will be the ablest of the engineers 
dealing with wireless telegraphy attached to the various Government 
departments. It is intended that when occasion arises a committee 
analogous to Lord Parker's should be invited to meet to consider par- 
ticular aspects of the problem. 

* The scientifie man who regards the Imperial wireless stations from 
the standpoint of the theorist would wish them to be from the outset 
the perfect. products of long and patient experiment. But the strategist 
says he must have them now. The Government is compelled to pay 
heed first to the strategist, while reserving full scope for the theorist as 
well. We gò now to the contractors who have the experience, the de- 
signs, the staff to enable the stations to be quickly built. Once built 
the Government takes complete control of them. It forms its tech- 
nical committees ; it trains its scientific staff ; it places its new st ations 
at their disposal for experiments; and it retains full liberty to replace 
whatever system is first installed by whatever better thing their later 
researches may discover or evolve.” 
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To the letter of the Postmaster-General Sir HENRY Norman contri- 
buted a criticism to * The Times " on Monday, from which we make the 
following extracts :— 

The Postmaster-General’s letter of yesterday marks a new and welcome 
stage in the Imperial wireless chain controversy. Step by step Mr. 
Samuel has approached the goal of a satisfactory arrangement. If he 
will only take two more steps before next Friday he ought to receive 
unanimous support in the House of Commons. One of these, at least, is 
vital, and its absence should be regarded as fatal to the acceptance of his 
proposals. The first step must be to abandon the payment of royalty 
to the Marconi Company on gross receipts for expired, non-cssential, or 
unspecified patents. The second should be to raise his vague and 
occasional Consultation Committee into a definite State organization. 

Sir Henry proceeds to summarise what is being done in the world to- 
day in long-distance wireless telegraphy. He says :— 

I have myself visited, minutely examined, and taken copious notes of 
every type of high-power long-distance wircless station in Europe. So 
far as I know no other person has done this. These include: (1) The 
Marconi System, (2) the Poulsen System, (3) the Telefunken System, (4) 
the Goldschmidt System, (5) Système à Onde Unique (Société Française 
Radioclectrique), (6) the Balsillie System. 

Further, the French Government has a long-distance station at the 
Eiffel Tower, designed by Commandant Ferri¢, and a much more power- 
ful installation is approaching completion there. 

Finally, our own Navy has long-distance stations in regular operetion 
between this country and the Mediterranean, and on occasions much 
further, and the new station at Malta communicates with the Admiralty 
stations in England. "The naval system is secret, and details of Navy 
working are not made public. 

Litigation is proceeding between the Marconi Company, and the 
French company and the Australian Commonwealth, for alleged infringe- 
ment of patent, on appeals from decisions in favour of the tirst-named 
company. 

From the above it will be obvious that, while the Marconi Company is 
at this moment ahead of its rivals in the commercial organization of 
long-distance wireless telegraphy, it is so far from having anything like 
a monopoly of the ability to communicate radio-telegraphically over 
long distances that in at least seven other quarters stations for official 
communication or commercial working employing systems other than 
the Marconi either exist or are under construction. 

"ir Henry Norman proceeds to discuss the question of the payment 
to the Marconi Company of £66,500 per station. and a royalty of 10 per 
cent, on gross receipts on each station, calculated separately, for 18 years 
if a single valid patent owned by the Marconi Company js in use then. 
Sir Henry's objections to this course are fully set out in his tetter. He 
also discusses the question of the rights of the Government in regard to 
patents as laid down in the Patents Acts. Sir Henry then turns to the 
question of the creation of a definite State organisation, and continues :— 

Mr. Samuel has repeatedly said that the Post Office cannot, and the 
Admiralty will not, erect the stations. Let this be admitted, The 
alternative to a Marconi contract, he addled, is the creation of a new staff 
and the employment of a supervising engineer of distinction and capacity. 
To this course he sees numerous and fatal obstacles. Nir Henry turns 
to the Parker Committees report as furnishing the best answer. This 
Committee, he says, saw no difficulty whatever in providing the engineer 
and the highlv trained staff, and their recommendation is precisely what 
erities of a contract with the Marconi Company have from the first desired 
and asserted —namely, that the Government have within reach of their 
hands the equipment of the Imperial stations with “ apparatus far more 
cflicient than that now used in any so-called system." From my own 
observations l am certain that this could be done, and at any rate Mr. 
Samuel's proposals again throw overboard the specific conclusions of his 
own Committee. Further, as Dr. Milne told us, opinion in scientific 
circles is undoubtedly and strongly in favour of independent State action. 
This may be judged from the editorial remarks of THE ELECTRICIAN 
(July 11). | 

But Mr.Samuel has produced two o pinions from the Parker Committee 
to support him in contracting with the Marconi Company alone. These 
were from Mr. Duddell and Lord Parker, but both gentlemen made their 
views conditional on the question of urgency. Mr. Duddell said: © If 
six months’ delay did not matter in the establishment of an efficient 
Imperial chain " ; and Lord Parker said, © If the erection of the wireless 
stations were a matter of urgency.” Urgeney is therefore vital to Mr. 
Samucl's case. . 

Now, docs this extreme urgency exist? The Government can now at 
any moment communicate by wireless through the existing Admiralty 
stations with any shipor point in the North Sea, in the Eastern Atlantic, 
and in the whole of the Mediterranean. This is presumably the whole 
area of any naval war conceivable during the next six months. More- 
over, by sending a cruiser to Suez they can extend this area to the Indian 
Ocan. Are we really to be asked to believe that extreme urgency, for- 
bidding even a few months’ delay, extends to our wireless communica- 
tions, apart from all cable connection, with the Cape, the Far East, and 
the Australasian seas? If it does not, then there is no reason why, for 
the sake of a possible great advantage, we should not give a little more 
Consideration to the existing critical situation in wireless telegraphy. 
If it does, then the course of the Government. should be to offer the 
LAORE Company a handsome price withont further parley for two or 

arec stations in Egvpt. India and Singapore to be bought outright. 
f this price were refused, then the Government should instantly com- 
mence the erection of these stations, using the Marconi patents under 
existing statutory rights, and calling upon the Marconi Company for 
Information and assistance under the agreement of 1909. The payment 


of royalties upon gross receipts should be regarded as intolerable under 
any circumstances, 

The issue is exactly expressed by Sir Joseph Larmor, who, of course, 
speaks with scientific authority far transcending that of any other member 
of the House of Commons :— 

* The resources and knowledge of the State service should not be 
inferior to those of any private company, however experienced and 
enterprising. 
be in a position to combine the advantages offered by all.” 

This is precisely what the Parker Committee recommended. It is 
preposterous to suggest that there is not in Great Britain enough enginecr- 
ing and electrical knowledge to do what other countries are undertak- 
ing without hesitation. It should never be overlooked that four-tifths 
of the outfit of a radio-telegraphic station are ordinary steam and 
electrical power plant. There are à score of consulting electricians 
within hail of the House of Commons, any one of whom would produce 
specifications for this without difficulty, and a score of British manu- 
facturing firms who would accept orders for it at sight. The erection of 
masts is merely a task of mechanical engineering. The making of earth 
connections is only burying copper plates and cables in the ground, 
according to a working plan. Moreover, the supply ef much of the wire- 
less appacatus itself is an everyday matter. One of the most expensive 
parts of this is the bank of condensers, There is at least one firm in 
England who, the required capacity and the voltage being stated, would 
book an order for this by telephone. As regards the most technical 
wireless apparatus, the Poulsen generator, the Goldschmidt alternator, 
and the Marconi dise-discharger (the last-named only if a spark system be 
adopted). these would be bought ready-made from the respective com- 
panics. There is no mystery for an electrical ex pert about their installa- 
tion or use. | 

As regards the form of State organisation, I agree with Sir Joseph 
Larmor. The appointment of Mr. Duddell is the best that conld possibly 
be made—indecd, | may recall that the first suggestion of his name was 
made by myself to the Select Committee on Dec, 19 last. But Mr. 
Samuel's announcement of Departmental experts *' grouped around 
him," and a ©“ Committee analogous to Lord Parker's invited to meet 
when occasion arises," is altogether tco nebulous to be regarded as 
creating a satisfactory State organisation. Mv own view is that this 
Committee should be definitely appointed now— that is, that the Govern- 
ment should reappoint. for a considerable time, the Parker Committee, 
to include the Enemeer-in-Chicf to the Post. Office and Commander 
Loring, R.N., Inspector of Wireless Telegraphy, with power to add to its 
number, and that the Admiralty and the Army Council should respectively 
instruct the Commander of H.M.S. ©“ Vernon " and the officer in charge of 
the Army Experimental Wireless Section at Aldershot to attend meetings 
of the Cominittee when summoned. Such a body, with the powers of 
the Patents and Designs Aet. behind it, would, in my judgment, be 
abundantly capable of designing and causing to be erected wireless 
stations superior to any now existing, and from such a body a permanent 
State scientific organisation for Imperial communications could naturally 
he developed in course of time. 


In reply to Mr. Pire Pease, who asked whether it was possible for any 
foreign country desiring to do so to deliberately interfere with the working 
of the Imperial wireless service by the continuous emission of powerful 
signals of the same wave-length as that. employed. by the Imperial 
service ; whether this would reduce the strategic value of such service ; 
and whether it was possible to avoid such undesirable interference so 
long as a spark system was employed, 

The PostMASTER-GENERAL said he understood that deliberate inter- 
ference was possible, but it could be overcome to such an extent (whether 
a spark system or some other system were employed) that the strategic 
value of the service remained practically intact. 


Mr. A. S. Baxendale, managing director of the Universal Radio Synd. 
(Ltd.), has made the following further communication on the subject 
of the Imperial wireless chain :— 

It would seem likely that the Government wiil seek the advice of a 
committee as to the best course to pursue in the matter of the erection 
of the Imperial wireless stations. I hope that, before any committee is 
appointed for such a purpose, the House of Commons will pay particular 
attention to its composition. Both the Select and Advisory Com- 
mittees were composed of members of outstanding ability: the latter 
Committee, with an eminent Judge presiding over four famous scientists, 
was probably as able a body of men as could have been gathered together 
for scientific purposes. But one of the purposes for which the Committee 
would not be suited without outside assistance is that of drawing up a 
uscful report on this question, which should be of à commercial rather 
than a scientific nature. I believe I am correct in saying that none of the 
members of the Advisory Committee have any practical knowledge of 
telegraphy— wireless or otherwise—and until their appointment to the 
Committee only two were generally credited with a good theoretical 
knowledge of wireless telegraphy. Being men of the highest scientific 
attainments, they no doubt learned during the course of their recent three 
months’ experience much more about wireless matters than would tho 
ordinary man in similar circumstances, and this knowledge would no 
doubt render them most valuable members of any future committee on 
wireless matters; butitiscertain that the questions which must necessaril y 
arise for consideration by the Committee will be such that the assistance 
and advice of hard-headed business men and practical telegraphists will 
be absolutely necessary if a valuable report is to be made. 

The decision to be taken shortly by the Government is of far greater 
importance than whether the Marconi, Goldschmidt, or Poulsen system is 


]nstead of having to depend en onc, the State ought to 
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to be adopted. The vital question is whether or not there is to be a 
Government monopoly of wireless telegraphy to and from many of the 
most important portions of the Empire. 17 years ago, as head of the 
Postal and Telegraph Department of the Federated Malay State of 
Selangor, I succeeded in getting the approval of the Government to the 
introduction of deferred rates. As manager of the (State-owned) 
Pacitic Cable I had to battle again for deferred rates, and this time with 
the result that deferred cablegram rates are now almost universal. I 
therefore speak with some authority on the question of the Goverument 
attitude towards reduced rates, 

- The sudden termination of the recent Committee's proceedings, before 
considering the question of the future policy of the Government, prevented 
my evidence being heard. 

I make the following suggestions in the belief that no advantage to the 
Government assured in the Marconi contract will be Jost, and that in 
what is the most important matter—namely, that of the reduction of 
rates—the public will gain much, while also saving the capital ex penditure 
of more than £500,000 and a large annual expenditure estimated for a 
time at £60.000. 

A contract ensuring : (a) The establishment of much lower rates than 
those that would be adopted by the Government ; (b) the erection of the 
stations and establishment of the communication in less time than was, 
contem plated under the original contract ; and (c) terms for expropriation 
of the stations at a future date at a really. reasonable price, could, 1 
believe, be obtained without other consideration than free grant of the 
necessary land for erection of the stations and grant of the licences. 

Further conditions safeguarding the strategical conditions would, no 
doubt, be imposed. and also some provision preventing the successful 
tenderer from objecting in the future to licences. being granted. for 
stations using a different wave-length which other companies might wish 
to erect within a distance of, sav, 4 or 5 miles of the sites provided for 
the original stations of the Imperial chain. The contract to be awarded 
to the tenderer quoting the lowest rates and accepting all the conditions 
imposed by Government, 

P.S.--Sinee writing the above I see that Mr. Samuel his stated that 
“the erection of such ‘State-owned stations would not necessarily 
preclude the grant of licenees to private companies to carry on a com- 
peting business.” A declaration in these terms is not sufficiently definite 
to induce the belief that State ownership of the stations does not imply a 
wireless monopoly. —— 

On Saturday last. Mr. Charles. Bright was interviewed by a Press 
Association representative as to his views on the Imperial Wireless Chain. 
As our readers are aware. Mr. Bright is the consulting engineer to the 
Commonwealth Government on wireless telegraph matters. He is in 
favour of Government control and responsibility from beginning to end, 
and, in fact. Mr. Brights views may be said to. be generally on the 
lines set out in the Leading Article in THE Er EcrRtCIAN of July HE, 1913, 
Mr. Bright favouring the view that the Admiralty should undertake the 
whole scheme of the wireless chain unless it should be thought best that 
the work should be carried out by the Post Office or by a new Department 
of State for dealing with the whole subject on really comprehensive lines, 
including the ex perimental work. in similar manner to that provided for 
by the United States Government. Mr. Bright points out that he has for 
some years past urged for a permanent Government Board or Authority 
for controlling our Imperial negotiations, both cable and wireless. He 
points to the transitory position of wireless telegraphy, and emphasises 
that this transitory state is likely to continue for some time. With regard 
to the recent heated discussion of wireless telegraph subjects, Mr. Bright 
considers this may have served at least one useful purpose in bringing 
to the front the fact that there are more ways than one of achieving 
wireless telegraphy. To test a wireless system properly there must be a 
more or less lengthy trial under different conditions, and particularly 
under unfavourable atmospheric conditions. Range is mainly a question 
of power, and the latter is a question of capital. Which is the best 
system is not, in Mr. Bright's opinion, the point that will be discussed in 
the carly future, but rather which is the best transmitter and the best 
receiver, both purchasable instruments and not necessarily associated 
with the same organisation. Mr. Bright again asserts his view that there 
should be no question of monopoly. He urges the policy of |“ equality 
of opportunity.” On the subject of urgency, Mr. Bright would leave this 
point to Ministers. What he regards as regrettable is that the Govern- 
ment is not in a position to do the necessary work itself. With regard to 
seerecy, Mr. Bright is unable to foresee any really secret method of 
communication other than that provided by a cable, the two ends of 
which you can contre). 

It was announced that the new contract with Marconi's Company 
would be laid on the table of the House of Commons on Wednesday even- 
ing, but up to the time we went to press it was not obtainable. 


LEGAL INTELLIGENCE. 
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Tottenham Tramway Rating ‘Appeal. 


In the House of Lords on Thursday last week the Lord Chancellor and 
Lords Shaw and Moulton gave judgment in an appeal by Tottenham 
Urban Council against an order of the Court of Appeal in favour of the 
Metropolitan Electric Tramways (Ltd.). 

The judgments of a Divisional Court and of the Court of Appeal were 
reported in the issues of THE ELECTRICIAN for June 30, 1911 (p. 477) and 
Feb. 9, 1912 (p. 732). respectively. 

The point was whether that portion of the Metropolitan Company's 
system, originally constructed under the Tramways Act, 1870, and within 


appellants’ district, could claim to be rated as a “ railway " within the 
meaning of sec. 211 of the Public Health Act, 1875. In 1909 the House 
of Lords, in Thornton Urban Council v. Blackpool & Fleetwood 
Tramroad Co. (Ltà.), decided that a tramway track was a railway con- 
structed under powers of an Act of Parliament for public conveyance, 
within sec. 211 of the Public Health Act, 1875. and therefore came 
within the partial exemption from rates. The decision was taken 
advantage of by many tramway companies who paid on one-fourth only 
of the assessment. Appellants rated respondents at £495. 12s. 6d., 
the full amount of the rate. The company paid £123. 18s. 5d., and 
refused to pay the balance. 

Mr. Macmorran, K.C.. Mr. Ryde, K.C., and Mr. Cartwright Sharp 
appeared for appellants, and Mr. Danckwerts, K.C., and Mr. C. C. Hutchin- 
son, K.C., for respondents, 

Lord Mouton dealt exhaustively with the authorities cited, and said 
that in the case of Swansea Improvement & Tramway Co. v. Swansea 
Urban Sanitary Authority. it was laid down in 1892 that a tramway laid 
in streets did not come within the exemption given to a railway by the 
Act of 1875. That decision was over-ruled by the House of Lords in the 
Thornton case. In his opinion that case and the Wakefield Corporation 
case, in which the same was held, could be distinguished on the facts from 
the present case, and, therefore, the decision in the Swansea case governed 
this, and the appeal must be allowed. When tramways were started 
they were in the hands of private companies, and the Legislature was not 
disposed to treat them too liberally. On the other hand, under the Light 
Railways Act. 1886, the Legislature gave many advantages as induce- 
ments to promoters. It seemed to him that light railways, running as 
they did in many cases over land owned by the promoters, could get but 
very small advantage from municipal expenditure of the rates, such, for 
instance, as the lighting and sewering of roads, and therefore were justly 
entitled to contribute to the rates at one-fourth of their assessment. But 
that was not the case with a tramway running down the main streets, 
for the pavements might, in a sense, be said to be the platforms and 
stations for the use of their passengers, and they got full advantage of 
the lighting and general ex penditure on the streets paid for by the rates. 
The undertakings sanctioned under the Light Railways Act of 1896 had 
secured irrevocably the statute and privileges of light railways, however 
little they merited it. But the fines to which the present. case related 
were constructed under the ‘Tramway Acts. If the partial exemption 
to rates conferred on light railways by the Public Health Act, 1875, was 
intended to extend to tramways the Act would have made it clear in 
terms. Therefore, in public legislation the word railway did not include 
tramway, unless it was expressly made to do so by the terms of the Act. 
To hold otherwise would be to put trams under the exclusive jurisdiction 
of the Railway and Canal Commissioners, and this had never been 
suggested. It would. be obviously contrary to the intention of the 
Legislature that that Court should control tramways. For these reasc ns 
the judgment of the Divisional Court should be restored, and the respon- 
dent tramway company must pay the appellants their costs in this 
House and in the Courts below. 

The Lord Chancellor and Lord Shaw concurred, and an order was made 
accordingly. 


Company Promotion. d 

On Monday Mr. Justice Scrutton heard an action brought by Mr. 
Frederick Walker against the Thermo-Electric Ore Reduction Corpn. 
(Ltd.), claiming as assignee the benctits under contracts dated Dec. 27, 
1912, mate by Mr. W. B. Ballantine with the company. 

Mr. CLAVELL SALTER, K.C. (for plaintiff), said the contract as to the 
preliminary ex penses was the only one now in question. Mr. Ballantine 
was a metallurgist. and he was brought into touch with Mr. A. F. Mac- 
Jaren by Mr. D. Cartan Lee. Mr. Maclaren was managing director of 
Electric Furnaces & Smelters (Ltd.). It was arranged to bring out the 
Thermo- Electric Ore Reduction Corpn. to purchase Electric Furnaces & 
Smelters (Ltd.). The agreement was signed on Dec. 27, and under it 
Mr. Ballantine was to pay the preliminary expenses or indemnify the 
company from payment, and the company were to pay £2,220 in cash 
and allot 1,330 fully-paid £1 shares to Mr. Ballantine within 14 days after 
the company was entitled to commence business, which was on Jan. 6, 
1913. The prospectus was issued on Dec. 30, 1912, by which it appeared 
that £87,000 was the purchase price—£32.000 in cash and 55,000 in fully- 
paid shares, Subsequently Mr. Ballantine assigned his agreement to 
Mr. Walker. 

Mr. Gore-Browne, K.C. (for defendants) said the agreement was such 
that if plaintiff had done anything whatever defendants would have been 
in a difficult position; but he submitted that Mr. Ballantine had done 
nothing in the matter; there had been a total failure of consideration, 
and the agreement had been treated between the parties as having been 
abandoned. 

His Lorpsuir said plaintiff, as assignee of Mr. Ballantine, sued defen- 
dant company for the balance of a sum due under an agreement. The 
Thermo Electric Ore Reduction Corpn. (Ltd.) was formed to purchase 
a smaller company, which needed development, and in which two 
directors of the defendant company were interested. It was agreed that 
Mr. Ballantine should pay, discharge and indemnify the company from 
all costs of matters relating to agreement for sale, preparation of deeds, 
&c. It was not only a condition that Ballantine should pay: he had to 
indemnify the company against matters that might happen some time 
afterwards. His promise was, in fact, the consideration. There must, 
therefore, be judgment for plaintiff for £1,015 and for delivery of 1,330 

| shares, with costs. 


LEGAL LNTELLIGENCE continucd on page 704. 
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adapter, an ingenious device (introduced by the Simplex Co.) 
by means of which an extension circuit can be plugged into 
either a lampholder or a two pin socket, should be stan- 
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will soon require to be a permanent attachment to an electric 
lighting circuit. Agreement on this point would help 
to bring the standardisation of the extension lampholder 
much nearer, and we urge that such agreement be come to 


There will 


and provide for at least two extension circuits which are 


further such an extension holder must not be an adapter but 


Sion holders. It is highly satisfactory to note that they are 


&pathetic in the matter, as is too often the case in the elec- 


Super-Resilient Band Tyre.. 142 

by the accessory manufacturers without delay. 
be a great increase in the demand for the new lampholder, 
a fact which will make its price far less exorbitant than it 


EXTENSION LAMPHOLDERS. 
now is in adapter form. A consumer thinks twice before he 


The arguments which we recently advanced on behalf of 
will pay anything up to 4s. 6d. for the convenience of attach- 


an early standardisation of wall plugs and sockets apply 
with equal force to the accessories employed for what may | ing his auxiliary apparatus to his existing pendent circuits. 


Tbe contractors will neither stock them nor push the sale of 
them among their customers. 

We may expect to hear it said that there is no need for 
such an accessory as that’ which we have in mind ; that the 


at a standard form of accessory. We have already appealed | case can be met by the proper installation of wall sockets in 


for a lampholder which will have its own controlling switch | the principal rooms in à house. We agree, when we have 
set of wiring contractors who will fit wall sockets into the 


middle-class residences when the work is first done. At 
present they put in only the minimum of lights into a house 
and presumably some extra special inducement will be 
needed to get wall sockets fixed up. But the extension 
lampholder is not meant to displace wall sockets or to dis- 
courage their installation. It is wanted, and in a standar- 
dised form to make up for the lack of wall sockets. In addi- 
tion it must be regarded as supplementary to the wall socket 
because it places the extension circuit at the point at which 
it is most convenient, for in a dining-room over the table 

here auxiliary apparatus is to be used. If the connections 
were made to a wall socket the flexible would probably be 
in the way, lying on the surface of the carpet. | 

We may say, in conclusion, that we should appreciate the 
views of any of our readers who are interested in this matter, 
and particularly of central-station engineers who are doing 
their utmost to push the sale of auxiliary electrical appa- 
ratus.. Manufacturers also are invited to express their 


be called “ extension lampholders." So much is now being 


done with auxiliarv electrical apparatus that it is becoming 


imperative to provide the consumer with more convenient 


connectors than are at present available ; and also to arrive | 


always alive and independent of the lampholder circuit ; 


be suitable for direct attachment to the flexible cord. Our 
Supplement pages this week contain an illustrated article 
on the subject of the extension lampholder and our readers 
will gather from the various types of holders and adapters 
shown that accessory manufacturers have somewhat differ- 
ent ideas on the subject of the design of adapters and exten- 


doing something in this direction and are not merely 


trical industry. But the fact that the extension lampholder 
is going to be widely employed and that iu design, if pro- 
perly carried out, will assist the “ other uses ” of the electric 
service, suggests that it should be made the subject of a 
B.E.A.M.A. Conference, say, and, through that Association, 
matter for the Engineering Standards Committee. What 
is the use of shilly-shallying with the problem at the present 
juncture when a very little effort is needed to bring the opinion on the suggested standardisation ot the extension 


interested parties together. : For instance, the combination lampholder. 
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(Continued from page 702.) 


Private Telephone Installations. 


At Redditch County Court on Friday last Judge Ingham and a special 
jury heard a claim by the Birmingham Private Telephone (New System) 
Co. against Herbert Terry & Sons, Redditch, for £81. 4s.. balance of an 
account under an agreement for rent of a private telephone installation 
and for £10 for breach of agreement, under which, it was conten led. 
plaintiffs were entitled to instal 20 telephone instrumentsupon defendants? 
premises, whereas it was alleged defendants had allowed only 17 such 
instruments to be installed. Defendants contended that the signing 
of the contract by them was induced by misrepresentation of plaintiffs 
agent, that the 150 ft. of wire plaintiffs were supplying was sufficient 
for the purpose of the agreed installation, and that there was no binding 
contract. They counterclaimed for the rescission of the agreement, and 
further counterclaimed for damages for. breach of warranty uniter the 
alleged misrepresentation, assessing such damages at £75. Defendants 
paid £15. 14s. 6d. into Court, but, notwithstanding such payment, denied 
liability. 

For plaintiffs, Mr. Mappocks said the agreement related to the in- 
stallation of intercommunication telephones on defendants’ premises, 
A circular was sent to defendants in October, 1911, and Mr. Harlow, a 
traveller, called and saw Mr Clarke, Messrs. Terry's manager, and ex- 
plained the system and cost. Later the traveller saw Mr. C. ‘Terry and 
Mr. A. E. Terry. A contract was signed for their new premises for 20 
instruments, at arent of £21. 23. 6d. per annum, and that 150 ft. of single 
wire should be supplied free to each instrument, Messrs. Terry paid 
£25 on account, In January defendants declined to allow plaintiffs 
to instal three machines, making up the 20, and it was in respect to this 
that damages were claimed, 

. Mr. Harrow now denied that he said that 150 ft. would be sufficient 
wire for each instrument. He admitted receiving complaints from a 
number of people as to the terms of the contract, anl also that some of 
them hai stated it was misleading. He told Mr. ‘Terry that anything 
above 150 ft. of single wire would have to be paid for. 

Mr. VACHELL, K.C. (for defendants), said there was delav on the part 
of plaintiffs in rendering their account, and he submitted that the object 
of this was that it should not come to the knowlelye of other tirms that 
there was an extra charge for wiring. 

Mr. CHARLES Terry said he had a conversation with plaintitfs! traveller 
on the day the contract was signed. The traveller then stated. there 
would be no charge for extra wiring, Witness understood that the 
150 ft. of wire would give them the necessary connections, An invoice 
for about £70 for extras was sent in, 

His Honour pointed out that defendants haa not been charged for 
more than 150 ft. of cable, and asked their reason for complaint. Witness 
replied that a heavy charge had been made for extras, whereas Mr 
Harlow assured him that no extra wiring would be needed. 

The jury were at first ditided in opinion, but afterwards found that 
defendants were induced to sign the contract by false and fraudulent 
statements of plaintitfs! agent. 

Mr. Mabpocks thereupon applied for a new trial, and his honour 
granted the application, to be heard at Worcester. He declined to enter 
judgment that day. 


Tramway Ticket Law. 

Sheriff Thomson (Glasgow) has issued. his decision in an action at the 
instance of John Hunter, of Partick, against Glasgow Corporation tram- 
ways department. — Pursuer had entered a car at Kent-street, Bridgeton, 
intending to travel to Partick, paid the fare (11d.) on entering, and 
received a ticket. Subsequently an inspector came to cheek the tickets, 
but pursuer failed to produce his ticket, saving he must have lost it, and 
he refused to pay the fare (3d.) from the starting point. Under the 
statutory by-laws a passenger was required to pay in the event of failure 
to produce a ticket. A constable was called and Hunter was taken to the 
police office. He claimed damages for this act, but the Sheriff found 
that the inspector was privileged, and that the pursuer had failed to prove 
that the inspector acted maliciously and without probable cause. De- 
fenders were accordingly assoilzied with ex penses. 

In a note the Sheriff said the inspector was not bound to accept the 
bare statement of the pursuer that he had taken a ticket, but had the 
right—indeed, the duty—to insist upon his paying the fare from the 
staiting point. 


Mygatt v. Glyn. 


On Saturday Mr. Justice Bankes delivered judgment in this aetion 
(reported in our last issue, p. 660). 

His Lorpsuip said it was claimed by Major Glyn that he was to have 
10 per cent. of what Mr. Myyatt received in connection with the flotation 
of Holophane (Ltd.) and 10 per cent. in consideration of relieving Mr. 
Mygatt of details in connection with the work. Both parties agreed that 
there was no detined agreement. He was satisfied that only one I0 per 
cent. was discussed. — It was placed beyond doubt that this was a personal 
arrangement for the payment of 10 per cent. of personal profits. He 
thought the remuneration should not continue after the formation of the 
company, and that Major Glyn acted upon that understanding. Major 
Glyn had failed to establish any right to the payment of 10 per cent. of 
the founder's interest, but had succeeded in establishing his claim for 
relief gerviees from 1909 to the formation of the company. The next 
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question was, Did Mr. Mygatt agree to transfer to Major Glyn 1,193 shares? 
His lordship thought not. He gave judgment for plaintiff on the claim 
for £4.254. with 6 per cent. interest to date, and general costs of the action; 
judgment for defendant on the counterclaim for £2,000, with costs, and 
judgment for plaintitf on the issue as to the transfer of the 1,193 shares, 
with costs. The £100 paid into Court as security for costs should be paid 
out to plaintiff. 


Glyn v. Mygatt. 


The hearing of another action between the parties to above action 
proceeded for three days last week. ; 

In this case Maior G. C. Glyn sued Mr. O. A. Mygatt for damages for 
alleged slander uttered in 1912 in regard to plaintiff in his capacity of 
managing director of Holophane (Ltd.). 

Mr. McCann, K.C. (for plaintiff), said defendant had branded plaintiff 
as a criminal, and counsel recapitulated the history of the Holophane Co. 
and plaintiff's connection. with it. Referring to the Dilux contracts 
defendant said, at a board meeting on Dec. 11, 1912, “ This is a criminal 
act and those who are responsible for it must suffer." On Dec. 13 he 
made à similar statement to two gentlemen whose attendance he had 
secured, but who were not really members of the board. 

On Friday his Lordship suggested that the case might be settled. 

Mr. McCacr.later announced that the Court would not be further troubled 
with the case. He had agreed to accept defendant's withdrawal of the 
charges. The withdrawal, after the verdict in the former case (the action 
of wrongful dismissal), was a withdrawal which he hoped and believed 
would put the plaintiff right in the opinion of those whose opinion he had 
the highest regard for, and that he would leave the Court as a man of 
honour and a man of honesty. 

Mr. GoRE-BnRowNE (for defendant) said Mr. Mygatt denied that he 
ever said that Major Glyn had robbed him, and he was not saying it. He 
(Counsel) thought that he had made it clear, and that Major Glyn agreed 
with him, that the charge that was made was that the Merchandise Act 
made that which had been done a criminal act and Mr. Mygatt did not, 


in making the charge, say anything more than that. Mr. Mygatt was ' 


quite prepared freely to state that he did not charge any criminality in 
the ordinary sense of wrongdoing. In those circumstances it had been 
agreed that the record should be withdrawn. 

Mr. Justice BucKNILL said he was delighted with the result. It was 
satisfactory to all parties, and he hoped the parties might be able to shake 
hands. 


Home Office Mining Regulations. 


Before the Nottingham magistrates last week Mr. John Whyte, of 
Gresley, colliery manager, was Charged with two offences under the 
Home Office Regulations for the use ot electricity in mines. 

Mr. W. M. GiciaRp (for the Publie Prosecutor) stated that on April 10, 
in one of the seams of the New London Colliery of the Digby Colliery Co., 
H.M. Electrical Inspector of Mines, who was accompanied by Mr. E. H. 
Frazer, H.M. Inspector of Mines, found the metallic cover of a starting 
switch of a pum p-motor not " earthed,” as required by the Home Office 
rules. ‘This was a very serious matter and one tor which there could be no 
excuse whatever, because the switch must be seen frequently by the 
management, and it must have been owing to some neglect that the 
requirements of the law had not been fulfilled, 

Mr. F. BERRYMAN (for the defence) ex plained that on the day prior to 
the visit of the Government officials the resistance was burned out in the 
original switch and the one which had been obtained to replace it was too 
large. The work of remedying the defect was, however, actually in pro- 
gress When the inspectors called, but the electrician had been called away, 
and that was the reason the switch was not '* earthed.” 

The prosecution accepted this explanation, and the case was accord- 
ingly withdrawn. 

‘There was a second charge against the defendant of having electric 
wire in the pit that was not insulated in parts, 

Evidence was given that in several places the wire covering was dam- 
aged, with the result that part of the cable was exposed, and there was 
great danger to anyone coming in contact with it. 

Mr. BEnRYMAN said that it was obvious a certain time must elapse 
before anything that was defective in a pit could be made good, ‘fhe 
proprietors of the pit had been spending on an average something over 
£75 a week in the provision of material to remedy existing defects. That 
indicated that there was every desire on their part to comply with the law. 
He suggested that the few places found uncovered were but a small part 
of the cable in the pit, and that unless a inan put his finger on the wire he 
would not be in serious danger. 

The magistrates fined defendant £5 and three guineas costs, the chair- 
man observing that a technical offence had been committed. 


London County Council Tramways Assessment. =~ 


In the Divisional Court on Wednesday Justices Ridley, Pickford and 
Atkin, granted a rule nisi calling upon the Assessment Committee of 
Islington Council to show cause why they should not appoint a person 
to make a provisional valuation list with a view to inserung a portion of 
the L.C.C. tramways in the borough at a reduced assessment in conso- 
quence of a reduction in profits owing to omnibus competition. The 
receipts from the tramways in the borough in the last two years h 
dropped from about £114,000 to about £89,000. .It was stated that other 
borough councils had made a new provisional list. 
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Bradford.—Following is an abstract of the report prepared by 
the city electrical engineer (Mr. Thomas Roies) on the advisability 
of installing additional plant at Valley-road electricity works (briefly 
mentioned in our last issue) :— 

Mr. Roles is of opinion that immediate steps should be taken to instal 
the additional plant in order that the rapidly increasing demand for 
electricity in the city may be satisfactorily met and the economy of 
generation increased. The maximum load during the past four years 
has increased by about 1,000 kw. each vear, and if this rate of increase 
is maintained the loads for the next three winters will be approximately : 
Winter 1913-14, 11.500 kw.: 1914-15, 12.500; 1915-16, 13.500. In 
Mr. Roles’ opinion, however, the maximum loads will considerably exceed 
Total connections made since Jan] Jast, added to 


CURRENT TRADE LITERATURE, 


SILVERTOWN Propvucts.—The India Rubber, Gutta Percha & 
Telegraph Works Co. have issued à handsome brochure dealing with 
their works and manufactures. It may come as a surprise to some 
of our readers who have looked upon this firm as solely concerned 
with telegraph work to find how very wide their scope really is. An 
interesting historical account describes the development of Silver- 
town from 1850, when it *' did not exist," to the present day, when it 
has a “ works population " of 4,000, Here are made telegraph cables, 
solid rubber goods, water proofing, ebonite, belting, hose, tyres, 
electrical instruments, batteries, carbons, electrical machinery and 
last but not least, golf balls. We shall hope to refer to this publica- 


tion more fully in our next issue. l 


BUSINESS NOTICES. 


. The Armorduct Mfg. Co. (Ltd.) have opened another depot at 37, 
Moorfields, Liverpool. Telephone, Central Liverpool, 5096. 

“The Journal."—?Part 221 of the ‘ Journal " of the Institution 
of Electrical Engineers is now ready, price 5s Particulars of con- 
tents are given in an advertisement. 

_(. & H. Meters.—Last week a convention was held of all those 
engaged in selling Chamberlain & Hookham meters, this being the 
first of a series of annual events of the same character. 

Those present included the managers of the Canadian and German 
subsidiary companies and a director who recently returned from a visit 
to South America, besides the selling staff and the heads of other depart. 


ments, 
Mr. John Chamberlain presided, and a discussion took place in which 


the members of each department were enlightened as to the work of the 
others. Jt was stated that the business has increased five-fold since 1900, 
an‘ that this year’s assured business is 25 percent. greater than last year’s. 
A luncheon was given bv the firm at the Imperial Hotel. Birmingham. 

Holiday Notices.—The works of the Electrical Power Storage Co., 
at Millwall, E., London, will be closed from this (Fridav) evening till 
Monday morning, Aug. 11, a small staff being retained available for 
urgent matters. 

The works of the British Thomson-Houston Co. at Rugby will be 
closed from this (Friday) evening until Tuesday morning. Aug. 12. 
for the workmen’s annual holiday. The office staff will be in attend- 
ance. Goods will be received and despatched as usual from the 
works at Coventry and Willesden, as well at Mazda House, London. 

The Union Electric Co.’s offices and stores will he closed on 4th 
and Sth inst., and the works from 4th to 9th inst. inclusive. 

Patents Development.— The proprietor of patent No. 17.548/1907. 
relating to “ Inductor generators for ignition and like purposes," 
desires to grant licences or dispose of the patent rights, witha view 
to establishing manufacture in Gt. Britain. Applications to Messrs, 
Dicker, Pollak & Derriman. chartered patent agents. Halton House. 
20-23, Holborn, London, E.C. 

The proprietors of patent No. 20.129 1909, for “ Improvements in. 
and means for, the production of long continuous electric ares,” 
desire to dispose of the patent rights or to grant licences. Applica- 
tions to Messrs. Johnson & Willcox. 47, Lincoln's Inn-fields, London. 


W.C. 
BANKRUPTCIES, LIQUIDATIONS, &c. 


À meeting of creditors of the Miners Lamp Electric Lighting Co.. 
Ltd. (in vol. liq.) will be held at 42. Spring-gardens, Manchester, and 
claims are to be sent to Mr, Jas. Blakey at that address by Aug. 11. 

Wm. Slade Olver. consulting engineer. 298, Willesden-lane. 
London. N.W.. has been adjudicated bankrupt. 

Wyndham Wadsworth, engineers" agent and dealer in electrical 
accessories, 16, John Delton-strect, Manchester, has been adjudi- 
cated bankrupt. 

The Prested Miner's Gas-Indicating Electric Lamp Co. (Ltd.) is 
being wound-up under an Order of the High Court of Justice dated 
July 22, 1913. | 

Joseph Swainson (trading as J. Swainson & Co.), electrical con- 
tractor,22, Booth-street, Manchester, has been adjudicated bankrupt. 


LL TT TT TT 
ELECTRICITY SUPPLY. 
| 


TAURO CAE ll 
TS EXTENSIONS. 

Birmingham.—At the City Council meeting on Tuesday Mr. Ella- 
way brought up the report of the Electric Supply Committee. and 
moved that the Finance Committee be instructed to borrow £6,300 
for the supply and erection of two additional cooling towers at 


her-lane generating station. Agreed, 


the above figures, 
those for which agreements have already been fixed, exceed 1,650 kw., 
and negotiations are at the present. time in hand for supplies to the 
extent of 2,780 kw. Power users in the city are recognising the great 
aulvantages to be obtained by the use of electricity for driving machinery 
of all descriptions, and especially the value of a.c. supply for textile 
machinery. They are also now realising that the charges made by this 
department for energy supplied for power purposes are such as enable 
electricity to compete successfully with any other form of power. Tho 
supply to all additional consumers, whether a.c, or d.c, will best be 
effected by turbo-generators producing three-phase current, which can 
be converted into d.c. hy rotary converters in sub-stations, It is only a 
matter of time when the whole of the reciprocating machinery belonging 
to the department will become obsolete. The 12 high-speed sets may 
already be so regarded, and on sufticient turbine plant and converting 
machinery being installed the four slow-speed sets will become stand-by 
plant. The site of the Valley-road works will always be an excellent 
one from the point of view of its being a sub-station from which to dis- 
tribute direct current in the central area and to the tramways; but with 
the increase in the load and the necessity of installing still larger sets, it 
will be necessary to have a new site for a generating station. A site 
should be chosen with ample facilities for obtaining cooling water, pre- 
ferably without the expense of providing cooling towers. The new site 
should also possess facilities for the easy and cheap delivery, handling 
and storage of coal. and the disposalof ash. As far as Mr. Roles is aware, 
there is no site within about 4 miles of the centre of the city capable of 
meeting these requirements. In view of this, it is recommended that, 
when making additions to the Valley-road works, plant'shall be so installed 
that when the time comes for the carrying out of the generation of the 
whole of the current supplied by the department on a new site the area 
occupied by the No. 3 works can, if necessary. be utilised for some totally 
different purpose, and the No. 2 works will, as far asone can at present see, 
always remain as a sub.station for supplying the central district of the 
city. The cost of such a scheme would not fall far short of £500,000. At 
a moderate estimate the capital charges on such an amount would be in 
the neighbourhood of £40.000 per annum, and in view of the low costs 
at which electricity is at the present time being generated, the increased 
economies which would be obtained would not compensate for this 
additional financial burden. The amount spent on coal during the 
financial vear ended March 31 last was only about £17,969, so that if no 
coal whatever was use l for producing electricity as a result of generating 
on a new site the department would lose by the change. 

It will be at least 10 vears before it is found advantageous to have new 
works in operation. By that time a number of the present loans 
wil! have been paid off. With the sum thus liberated, and the 
extra revenue which will be derived by reason of increased output and 
the reduction in generating costs, it will probably be found possible to 
carry out this scheme without involving the department in heavy 
financial loss. At the same time it would be advisable that a site for a 
new generating station should be decided on, and. if necessary, purchased, 
The position of the site may depend upon the districts which it is decided 
to incorporate. 

The city treasurer’s (Mr. F. Ogden Whiteley) report shows that the 
amount ex pended upon the electricity works and plant has been £032,000. 
The present debt is £502.000..— Upon the Bolton-road works, which were 
erected and equipped in 1899, there has been an expenditure of £41,000, 
of which all but 16 per cent. has been paid off, 90 per cent. of the cost 
of machinery having been extinguished. Upon the Valley-road works 
more than half the cost of the land has been paid off, and upon the whole 
of No. 2 works, which were opened in 1897, the outstanding debt of 
£64.000 represents 38 per cent. of the amount spent thereon. The No. 3 
works at Vallev-road are much more recent, but one-third of the amount 
spent on these works has been paid off. There has been spent on the 
works erected in conjunction with the Sunbridge-road destructor £11,000 
of which 71 per cent. is outstanding. These works were somewhat 
experimental, with the idea of utilising the waste energy from the 
destruction of refuse. but Mr. Whiteley says they do not appear to have 
realised. the expectations of the promoters. The total amount contri- 
buted to the reserve and renewals account up to date has been £79,000, 
of which £55,000 has been spent on renewals and alterations, leaving a 
credit balance of £24,000. 

At the City Council meeting on Tuesday, Ald. G. H. Robinson sub- 
mitted the minutes of the Electricity Committee, which reported tho 
adoption of Mr. Roles’ report on the question of plant extension, and 
recommended that application be made to the L.G.B. for sanction to 
borrow £86.250. | 

Ald. Robinson said it was not posible to sav at present what 
the requirements of,the department would be in 10 years’ time, but 
judging from present knowledge it was most likely that at the end of that 
period a new generating station would be necessary. It would pay-the 
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Corporation to spend the £86,000 on the Vallev-road site, even if they 
were only going to remain there for 10 years, rather than spend £500,000 
on new works and pay £40,000 a vear as interest and sinking fund. 

The minutes were adopted. 

It has been decided to light six road crossings with 500-watt lanterns, 
at an annual cost of £7 cach; to light roads in the Thornbury and 
Tversal districts with 200-watt lanterns, at an annual charge of £4 cach ; 
and to con: ert a number of gas lamps at an annual cost of £2, 12s. 6d. per 
lam p. 

Hayward’s Heath.—The Urban Council have received a notifica- 
tion from the Mid-Sussex Electric Light Co. of the company’s inten- 
tion to apply for powers to use land in Gordon-road for a generating 
station. 


Ilford.—The Council intend to equip a battery sub-station at a cost 
of £2.40) (battery £1.650; booster. switchgear and connections 
£550; diversion of feeder and distributors £200) to provide for the 
extra load anticipated in the Goodmayes district. 


Marylebone (London).—The London County Council have agreed 
to advance £20.000 for 15 vears on account of the loan of £42,500 
sanctioned by them for the extension of the electricity plant. 

Further application is to be made for a loan of £10.825 required in 
respect of short extensions of mains, and additional connection boxes, 
&c., service lines to new consumers and provision for additional require. 
ments of existing consumers, additional boiler feed pump. duplicate 
armature, and increased induced draught capacity for one set of betlers, 


. Port of London Docks Equipment.— The Port of London Authority 
recently authorised the expenditure of £104.000 upon improved crane 
equipment for their docks. and have now received tenders for supply 
to the Albert Dock of 43 electric luffing cranes of 60 ft. radius with 
lifting capacity of 30 cwt. at ordinary speed. and 3 tons at slow speed. 
- These cranes, which will be erected on the north side of the Albert 
Dock. will supersede 31 hydraulic cranes, the latter being transferred to 
the Upper Docks. For the new pumping station at the London Docks, 
electricity will be supphed by Stepney Council. The Port Authority 
have further decided to lay additional mains at the Albert Dry Dock 
to supply electric power for use in connection with ship repairing work, 

[Any further particulars have been refused us.— ED. ] 

Woolwich.—The Council have resolved to apply for sanction to a 
further loan of £15.000, which will make the total borrowings for the 
scheme of extensions now being carried out at Globe-lane electricity 
works, £34,000, 


GENERAL. 


. Brighton.—The borough electrical engineer (Mr. John Christie) 
has presented a report to the Lighting Committee with reference to 
the reconstruction scheme for No. 4 turbo-alternator, which has been 
formally approved by the Council. 

" Having seen a steam turbo-driven auxiliary set working, Mr. Christie 
states that the substitution of the newer tvpe for the several items 
approved by the Council would increase the efficiency of the plant, 
would cost £31 less to instal and effect a reduction in cost of maintenance. 
The Committee recommend the modification of the arrangement by the 
adoption of Mr. Christie's suggestion. 

-= Bristol.—The City Council on Tuesday passed a resolution, pro- 
posed by Mr. P. E. Gane, that the Electrical Committee be requested 
to consider. with other committees interested. the advisability of 
substituting electricity for gas where the latter is now used in build- 
ings owned or controlled by the Corporation ; to take such action as 
may be agreed upon, and to report to the Council thereon. 

Mr. Gane asked those who were shareholders in the Gas Co. to put their 
private interests aside in favour of the greater consilleration that. they 
were all shareholders in the electric undertaking. The last report of the 
Electric Committee was the best they had received, and their greater 
success depended on a larger output It was a fact that the Corporation 
was one of the largest customers of the Gas Company, and yet they were 
spending large sums of money in efforts to induce the citizens to use their 
electricity. 

Bury (Lanes.)—The Electricity Committee have decided to seek 
borrowing powers for £55.000 for additional plant, &c., for their 
electricity undertaking. 


Chester.—Mr. S. E. Britton reports that good progress is being 
made with the Corporation’s hydro-electric works, and he expects to 
make preliminary tests early in August. 


Edinburgh.—The Electric Lighting Committee last, week decided 
by 6 votes to 4 to recommend that the surplus of £2.169 on the past 
years working of the electricity undertaking]be applied to the 
reduction of the capital account. 


Ellon (Scotland).—A movement is on foot for establishing elec- 
tricity supply here. Many householders are willing to take current 
if the landlords will have the houses wired. and some of the landlords 
have agreed to do so. The scheme was discussed at a public meeting 
on Tuesday. 


: Hove. —The Joint Committee appointed. by the Town Council to 


consider what steps should be taken in regard to the purchase of the 
undertaking of the Hove Electric Lighting Co. have invited sugges- 
tions or representations from any persons interested. It will be 
remembered that the Corporation recently obtained an Act of Par 
liament authorising them to raise capital for the purchase. 


Kendal.—The borough electrical engineer has been requested to 
ascertain the cost of sinking a well. and installing pumps, at the 
electricity works. It is proposed to light public conveniences in the 
town electrically. 

Leicester.—At the Council meeting on Tuesday Ald. Flint (chair- 
man of the Tramways and Electricity Committee) moved the adop- 
tion of the Committee's recommendation to increase the salary from 
Jan. 1 last of Mr. T. R. Smith (chief engineer and manager of the 
tramwavs and electricity departments) from £600 to £900, by incre- 
ments of £100 per annum. j Í 

Ald. Flint said Mr. Smith wasoffered an appointment some months ago 
at £000 a vear. Since then they had entered upon a scheme of exten. 
sions, and it was important that they should retain their principal officer. 

There was some opposition, but ultimately the Committee’s recom. 
mendation was carried, except that the increase is to commence from 
Julv 1. i 

Reigate.—The rural council have received an intimation that Mr. 
G. Allam intends to applv for a provisional electric-lighting order 
for Banstead, Walton-on-the-Hill, Kingswood and district. 


Warminster.— Mr. J. H. Edwards has intimated to the Council that 
he will apply for a provisional electric lighting order, 


Welshpool.—Mr. J. H. Edwards, of Wrexham, has also given 
notice of intention to apply for an electric-lighting provisional 
order for this district. 


Ystradygynlais.—At a recent Council meeting the clerk reported 
that the Advisory Engineers’ Corpn. had given notice of intention 
to apply for a provisional electric-lighting order. The Council (he 
said) had an agreement with the Glantawe Electric Light Co. which 


would be ultra vires if the Engineers’ Corpn. obtained an order. The 


Council have decided to apply for a provisional order and to oppose 
the application of the Advisory Engineers’ Corpn. 


LIGHTING NOTES. 


Asylum Lighting.—The Banffshire District Lunacy Board have 
obtained from Messrs. Anderson & Munro an estimate for the electric 
lighting of Ladvsbridge Asylum, Banff. The Board have also ob- 
tained a report from Mr. Starr (manager of the Clyde Valley Electrio 
Power Co.), and Messrs. Anderson & Munro are to be asked to amend 
their offer and specification (the estimated cost amounts to 
£1,068, 35.) in accordance with Mr. Starr's report. 

Grange (Lancs.)—The Urban Council have entered into an agree- 
ment with Messrs. Thomas Wilkinson (Ltd.) for publie electric 
lighting. 

Hospital Lighting, &c.— At the new King's College Hospital, which 
the King and Queen formally opened on Saturday last, there are an 
independent electricity generating plant driven by Diesel oil engines 
and an automatic telephone system connected with all the depart- 
ments, 


Municipal Office Lighting.— Kingsbury (Middlesex) Council have 


decided to have their offices lighted electrically. . 


School Lighting.—-Abercrave District Committee having recon- 
mended that the mixed department of the Abercrave Council School 
and the Cwmtwreh Council Mixed School be lighted electrically. the 
Breconshire Education Aurhority agree if the District Committee 
will consent to two-thirds of the cost being charged on the area. 

The architect of the Goodall-road and Mayville-road (Leyton) handi- 
craft centres has been instructed to obtain quotations for installation 
of electric light therein. 

Leicester Education Committee on Monday adopted a recommendation 
that Green-lane School be supplied with electric. light, at a cost of 
£562. 5s. 3d. 

Village Lighting.—The Board of Trade have assented to the erec- 
tion of an overhead wire to enable the Twickenham & Teddington 
Electric Lighting Co. to supply electrical energy at Ham. 

On Thursday last Barwell (Leicestershire) Parish Council considered 
the advisability of purchasing the existing standards, columns, lamps 
and fittings complete from the Earl Shilton Gas Co..or purchasing columns 
and lamps from the Leicestershire and Warwickshire Electric Power Co., 
so that the Council would have complete control of the lighting. The 
Electric Power Co.'s terms were considered beyond the Council, as it 
would be necessary to lay cable through 14 miles of streets, the cost cf 
excavating being 6s. 3d. per yard. The Gas Co. offered their existing 
columns and lamps at £3 each, ras at 2s. 9d. per 1,000 ft., and rent for 
meters (attached to one lamp in 10) [0s. per annum. 

Mr. T. Powers (chairman of the Gas Co.) and a member of the Council) 


said the company would introduce a new German light of 150-c-p., and : 
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would instal two in Barwell free for a fortnight, and then, if the Council | 


chose, instal them throughout the village, at £2 per lamp on a five years’ 


contract. 

The Council were practically all in favour of electricity, but would not 
vote for it on account of the extra cost. Another parish mecting to 
discuss the matter will be held on Aug. 14, when it is to be hoped the price 
of current and the amount of light offered will be considered, as well as 


the capital cost. | 
have decided to adopt 


ry 


Workhouse Lighting.— Listowel Guardians 


electric lighting in the workhouse, to instruct their clerk of works to 
make an estimate of the cost, and to invite Listowel Electric Light & 
Power Co. to give an estimate of the cost. 

The present cost of oil lighting is £50 per annum, and Mr. Cantwell 
(manager of the Electric Light & Power Co.) says the capital expenditure 
will be about £87 for 87 lights, and the annual cost from £34 to £35. 

: On Friday last Clutton Guardians decided to ask Mr. W. F. Bird to 
furnish a report on the cost, &c., of lighting the workhouse electrically. 


TRAGTION NOTES. 
©  TRAMWAYS. 


Bradford.—During the year commencing April next the Tramways 
Committee propose to expend the following sums on rolling-stock : 
50 trucks, £4,050; 100 motors, £10.600; 50 resistances, £412; 
100 circuit- breakers, £215 ; 100 controllers, £2,400 ; 50 power-brake 
sets, £2.500 ; 50 sets power circuits, £875 ; 10 car bodies rebuilding. 
£2,250, Total, £23,302, less £2.500 value of old equipment. 
Leyton.—The Postmaster-General has agreed to run an aerial 
cable over the Council's trolley wires, where telegraph or telephone 
lines cross the tramways, provided the Council pay half the difference 
in cost between cable and open wires. Tho Council have accepted 


these terms. 
L.C.C. Tramways.—Some of the cars on the Tooting- Blackfriars and 


Westminster circular route have trailers attached at busy times of the 


day. 
London County Council.—At the Council's mecting on Tuesday the 


following matters were dealt with :— 
Tramway Construction. —The adjourned recommendation of the High- 

ways Committee for the expenditure of £14,600 on capital account for the 

construction of tramways from London-road to Park-road, Forest Hill 


was agree] to. 
Plant at Greenwich Generating Station.—Approval was given to the 


expenditure of £6,500 on capital account for the provision of foundations 
of two turbo-generators, &c., at Greenwich generating station, and £20,000 


on the installation of new switchgear and protective devices for existing 
The pro- 


switchgear at Greenwich generating station was agreed to. 
tecting devices are to be installed with the object of guarding against 


breakdowns of thy plant and of localising them when they occir. 
Newcastle-upon-Tyne Tramways.—On Tuesday the Newburn 
branch of the Corporation tramways was officially inspected by Col. 
Von Donop on behalf of the Board of Trade. 
York.—The extension of the Corporation tramways from Blossom- 
street to South Bank was inspected by Col. von Donop, on behalf of 
the Board of Trade and opened for traftic on Wednesday. 


RAIL-LESS, &c. 


Brighton.—It is stated that no communication has vet been re- 
ceived from the Board of Trade in respect. of the double-decker car 


which Brighton Tramway Committee desired to adopt for their 
trolley omnibus service. The agenda for the Brighton Corporation 
meeting for July contained an intimation that tenders would be sub- 
mitted for the construction of the line on the Preston route. but these 
were withheld owing to the absence of authorisation of the double- 


decked car, 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraphy.— The radio-telegraph scheme prepared by 
the General Council of Guadeloupe, one of the French colonies, 
Provides for the expenditure of 208,000 fr. for radio-telegraph 
Stations, 

German Imperial Wireless Agreement.—The '* Standard ” corre- 
spondent at Berlin states that it is announced that the agreement 
between tho German Imperial Post Office and the Gesellschaft. für 
Drahtlose Telegraphie, which was foreshadowed in debate in the 
Reichstag in the spring is now complete. The Reichstag has already 
voted funds for the construction of stations at Windhoek (German 
South-West Africa) and at Togo, and these stations will shortly be 
in working order, whilst a third station in German Kast Africa is to 
be ready by the end of next year. 

Telephone Expenditure.—A statement has been issued showing 
E sums authorised by Parliament for the Telephone Department, 
‚° amounts expended annually, and the remaining balance, with 


the amountg repaid out of the Parliamentary Vote. ; 
The total of the sums authorised by Parliament from 1893 to 1914 is 


£17,300,000 and the expenditure £17,085,520. The only years in which 
the expenditure reached seven figures were 1907 (£1,285,622), 1908 
(£1,078.482), 1909, (£1,287,782), 1912 (£1,136,372), 1913 (£1,818,821), 
and next year's expenditure is estimated at £3,000,000. The amounts 
repaid out of the Parliamentary Vote aggregate £5,937,760. 

The statement is exclusive of the purchase money of the plant, &c., of 
the National Telephone Co. authorised by the Telephone Transfer Act, 
1911 (scc. 1), and the Telephone Transfer Amendment Act, 1911. The 
purchase price under the award of the Courts was £12,470,264, the settle. 


ment of which has been effected as follows :— 
Cash and Exchequer Bonds ..........cceceeeeeeesee ewes £10,665,716 
Advance subscriptions and other sets-off............ 1,784,548 
12,450,264 
Balance withheld pending conveyance of certain 
PEO oui Mc D yokvexv i amus 20,000 
£12.470,264 
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Amount of purchase money 
Excepting the Exchequer Bonds issued to the National Telephone Co. 


for the purchase of their plant, &c., the money required under the various 
Acts quoted has been provided by the National Debt Commissioners out 


of their cash receipts for investment purposes. 


JULIA ARIA 
: EMPIRE NOTES. = 
HORATIUM 


Australasia.—The Midland Railway Co., of Western Australia, are 
lighting their passenger carriages electrically. displacing oil lamps. 
~ Canada.— The ' Standard " states that the Ontario Hydro- Electric 
Commission have let contracts for the erection of generating plant at 


Wasdells Falls, and for the extension of the Dundas, London, and 
The transmission line to Windsor at the 
Occasional 
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St. Thomas power stations. 
western end of the Province is being pushed forward, 
interruptions to the supply of electricity from Niagara Falls have led 


the Toronto Municipality to decide to erect an auxiliary steam- 
driven plant at a cost of £205,000. 

India.—'' Indian Engineering " states that the Simla Municipality 
have offered to supply electric energy to Jutogh on certain conditions 
as to defraving the cost of extensions of mains. 

The installation of electricity generating plant at Jabl-us-Siraj for 
supplying light and power to Kabul is making good progress, 

The scheme for lighting Dehra Dun by electricity from the Mussoorie 


hydroelectric plant has been approved by the Government. 
The tunnel which has to be cut through about two miles of hard rock 


in the Malakand range of hills for the Upper Swat Canal, is the most 
arduous item of the whole project. The excavation will be done by 
electric air drills, current. being generated in the neighbourhood; the 
work will take about 34 vears, 

At the Madras Portland Cement Works (says * Indian Industries and 
Power ") the whole of the plant is driven by electric motors, and the mill 
is so well equipped in modern. appliances that from the time the raw 
material enters until it arrives in the warchouse as the finished product 
it is untouched by hand. 

Kimberley.—The Nottinghamshire & Derbyshire Electric Power 
Co. intend to apply for a provisional electric lighting order. 


FOREIGN NOTES. 


Austria.— Electric Traction in Vienna.—The “ Financial News ” 
states that an agreement as to the financing of the construction of 
the Vienna Electric Underground Railways and the electrification of 
the Vienna Metropolitan has been arrived at between the Austrian 
group led by Vienna banking institutes and the Austrian Siemens- 
Schuckert Werke and the French group under the auspices of the 
Société Centrale des Banques de Province and the Cie Omnium 
Lyonnais. The share capital of the construction company to be 
formed has been fixed at 50,000,000 kronen, each group contributing 
Of the debentures (140,000,000 to 160.000.000 kronen) will be taken 
by the Austrian syndicate. and three-quarters by the French group, 
25 per cent. of the material is to be ordered in France. 

China.---Trackless Trolley Project for Shanghat.—The Munici pal 
authorities of Shanghai have authorised the equipment of an 
experimental service of rail-less trolley cars, with a view to testing 
the suitability of the service as feeders for the existing tramways, 

Costa Rica.— H ydroelectric Works.—A report on the trade of 
Costa Rica for 1912 states that the new hydroelectrie plant on the 
Guacimal river. from which power is derived for working the 
machinery of the Abangarez Goldtields, wa: brought unto use in 
March, 1912, and it is expected that the output of gold will be largely 
increased. thereby. 

Hydroelectric works, for supplying current for lighting and power 
in the interior, are being constructed by F. J. Alvarado & Co. on the 


Virilla river at San Antonio de Belen, six miles from San José; 10,000 H.P, 


will be obtainable from this source, 
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' Dominican Republic.—Tt is announced that the contracts made in 
1910 by the authorities of Puerto Plata, Santiago and La Vega with 
Mr. A. W. Lithgow for electricity supply, have been incorporated in 
new contracts wherein Mr. J. J. Moore is substituted for Mr. Lithgow. 


Java.—Flectric Power on Plantations.—At a meeting of the Anglo- 
Dutch Plantations of Java (Ltd.) last week, the chairman said the 
company's electric power station had been working well since the 
beginning of the vear. It was capable of developing far more power 
than they were using, but there were ways in which the surplus could 
be employed. One which would most likely be adopted was an 
aerial railway from their hill estates to Soebang. 

Paraguay.— Asuncion Public Lighting.—' The “ Review of the 


River Plate” states that the electric lighting of Asuncion is to be 
increased by the addition of 300 arc lamps. 


Ghent Exhibition.—W e have received from the Press manager of this 
exhibition some notes givinginformation as to how the public whoin- 
tend to spend their holidays (or a part of them) at the exhibition may 
reach Ghent conveniently and economically. The shortest journey 
is via Dover and Ostend. By the night journey the traveller starts 
from Charing Cross (London), S.E. & Chathem Railway at 9 p.m., 
and reaches Ghent at 4:30 the following morning. or the journey can 
ho accomplished in 74 hours starting from the sam? station at 9 a.m. 
or2p.m. Return fares for 15 days, travelling outward by night 
train, are 44s first class, 28s. 6d. second and 18s. 6d. third. 
Ordinary fares for 30 days are £3. Is. first class. £2. 3s. 4d. second, 
and £l. 16s. 10d. third. There are other ways from London. viz.. 
from Liverpool-street (London). via Harwich and Antwerp; from 
Victoria (London), via Folkestone, Flushing and Terneuzen; and the 
Channel can also be crossed from Dover to Calais. Visitors can also 
cross from Grimsby or Hull by tho fine steamers of the Great 
Central Railway, or by the L. & Y., or the N.E.R. Co.'s boats. 
It is also mentioned that, to prevent any serious rise in the prices 
of hotel accommodation, the exhibition authorities inspected all 
available apartments in the town, and graded them from 5 tr, to 
15 fr. a night for bed and breakfast. Visitors are supplied free at the 
exhibition and at the railway stations with addresses of vacant 
rooms at prices to suit them. Three hotels (one having 1.000 rooms) 
have been built specially for the exhibition, and two of these have a 
fixed tariff of 6 fr. a night for bed, bath and breakfast. 


Russia.— Water Power Utilisation.—]t is reported that the Russian- 
Asiatic Pank at St. Petersburg has purchased property, at Siitola, 
Finland, including the Linnakoski waterfall, for 1,200,000 Finnish 
marks (about £48,000). 


It is probable that the purchasers have in view the supply of electrical 
power in St, Petersburg. 

The Finnish Senate has appointed a committee to inquire into the 
question of the utilisstion of all the Vuoksen rapids belonging to the 
State for generating electric power. 

Siam.— Im ports.—A report of the Belgian Legation at Bangkok 
for the vear 1911-12 says electric fittings are an important article of 
trade in Bengkok, and the imports almost doubled in value, rising 
from 452,105 tica!s (£34,379) in 1910-11 to 895,736 ticals (£69,046) 


in 1911-12. Of the imports in 1911-12, Germany supplied 407,438 
ticals and England 314,732 ticals. 


Venezuela.— Electric Traction and Electricity Supply.—A consular 
report on the:Caracas district for 1911.12 says the Venezuelan 
Central Railway Co. have recently opened an electric line, 5} miles 


in length. and that a section, 6-2 miles on the main line, has also been 


l lcir ed. 
Japan.—Mr. E. F. Crowe (H.M. Embassy, Tokio) reports on the electrified 


trade of Japan for 1912, as follows :— 

Imports included dynamos, motors, transformers, converters and 
armatures, £326,500 (compared with £317,900 in 1911), dvnamos com- 
bined with motive machinery £96,100 (nil). water turbines £89,900 (nil), 
ateam turbines £10.000 (£13,500), steam engines £36,900 (£55,800), gas 
engines £141.900 (£113.100), fuel economisers £8,600 (nil), and cranes 
£92,800 (£59.900). Electrical machinery was imported from the United 
States to the value of £163.300, United Kingdom £135,000. Germany 
£123,000, the average prices per ton being British £69, German £65, U.S. 
£62. 


The Macuto and Coast Line Railway Co. have taken over the tramway 
(5 miles) between Maiguetia (a suburb of La Guaira) and Macuto, and the 
line will be electrified. 

The Venezuelan Lighting Co. (a Canadian Company) took over the 
electric lighting of Caracas in the autumn of 1912. 

An electric power station is being equipped by British engineers 


about 18 miles from La Guaira, and will be supplying current about 
the end of 1913. 


Business Prospects at Maracaibo.—Maracaibo has an electric light 
company, tramways and telephones. Jt is stated that consumers in 
this district give preference to British machinery, but, as facilities for 
communication with the United States are casier than with the United 
Kingdom, British manufacturers should have representation in this 


district, 
MISCELLANEOUS NOTES. 


Exhibitions.—A booklet has been issued giving particulars of the 
competitions to be held in connection with the Rubber, Cotton, Fibres 
and other Tropical Products Exhibition to be held in London from 
June 24 to July 9, 1914. Further information can be obtained from 
the Organising Manager, International Rubber & Allied Trades 
Exhibition (Ltd.), 75. Chancery-lane. London, W.C. 

At the municipal fete at Gillingham (Kent) last week the 
Corporation electricity department had a brilliantly illuminated 
tent under the charge of the chief engineer, Mr. A. D. Chalmers, and 


Mrs. Chalmers gave electric cooking demonstrations, which proved a 
great attraction. 


Electric Power.—The Mausscline companies have placed orders for 

ower looms to the value of about £38,000 and £12 000 with the United 
Kinedo and Germany respectively. Pelton water wheels for hydro- 
electric works Germany supplied £81,000 worth out of a total of £00.000. 
On the main island seven plants each exceeding 20,000 B.H.P. capacity 
are either in operation or under construction, In cach case current is, or 
will he, supplied for lighting, power and traction. Hydraulic machinery 
supplied to Japan in recent years for large undertakings is almost all 
German and Swiss, in one instance American, and a Swedish firm has now 
entered the ficld. ‘There ate no large hydraulic plants of British manu- 
facture, There are a large number of smaller plants from 100 to 
9,000 n.u.P. supplying light for smaller towns and power for industrial 
purposes, The approximate total of the electrical plants in use in 
Japan proper at Dec., 1911, was 224.000 s.n. r.. and at the end of 1913 
it is estimated that the aggregate will be 1.250.000 n.r. Turbines in 
operation at Dec., 1911, included 109 American, 112 German, 60 Japanese, 
41 Swiss, 7 Swedish and 2 British. In 1912 the United Kingdom sent 
gas engines to the value of £100,000, the next highest being Germany 
£10,000. 

Lnsulited Wire,.—lmports. amounted. to £571,000. (compared. with 
£416,100 in 1911), chielly " armoured with metal, other than submarine," 
the U.K. and Germany dividing the trade between them, each sending 
about £250,000 worth. The appalling network of wires over the streets 
of the larger cities is gradually being done away with and underground 
wires substituted, partly accounting for the large imports of insulated 
wires, Another reason for the increase is the demand from the hydro- 
electric power companies, Although the Japanese works have greatly 
developed during recent years they are still unable to produce satis- 
factory high-tension cables. 

Rubber.—In the electrical branch of the Japanese rubber industry 


no development has been witnessed, and the mills complain of shortage 
of work. 


Fires.—On Wednesday last week a disastrous fire broke out at the 
General Electric Coos Witton Works. 


The fire, which originated in the pattern shop, was discovered at 
1:30 a.m. by the watchman, who saw smoke issuing from the stores. 
Some workmen were on the premises, but were some distance from the 
area of the fire. The works fire brigade were first called and the city 
fire b.igade soon after, but by this time the fire had gained a strong hold. 
The flames spread rapidly, and within an hour the glass roof fell in and 
the walls collapsed, The firemen succeeded. in saving the adjoining 
premises. Only a small portion of the wall of the pattern stores remains 
standing, and some damage was also done to the foundry. 

The company ask us to state that they have at Witton separate fac- 
tories for the manufacture of all electrical plant, carbons, conduits, small 
motors, switchboards, switchgear, are lamps, &c., and that none of these 
buildings have in any way been injured by the fire, which, as above 
stated, broke out in one of their pattern stores. These stores were burnt 
ouf, but the company's manufacturing arrangements have not been in 
the least interfered with: all the factories are proceeding with work as 
usual. and no inconvenience will be caused to customers. Las 

Considerable damage was done by a tire at the Norwich Tramway Co. 5 
offices early on Tuesday morning. The offices are separate from the car 
sheds and other premises occupied by the company, and the working of 
the system will not be interrupted. 

Fraudulent Misdescription of Goods.— New regulations have been 
issued by the Board of Trade, with the concurrence of the Lord 


Chancellor, under sec. 2 of the Merchandise Marks Act, 1891, The 
new regulations are substantially as follows :— 


Electric Lamp Manufacture. —Makers of carbom filament lamps, who 
had been earning large profits, have turned then attention to metal 
filament lamps, and the factory at Kawasaki, in which American capital 
is interested, has commenced to produce lamps of good quality. The 
import of metal filament lamps continues large, exceeding 1,000,000 
lamps in 1912. l 
© Power for Cotton Mills.—Considerable development is taking place in 
the cotton-spinning industry, and Mr. Crows report contains a table 
compiled from returns by the Cotton Spinners’ Association, showing the 
numbers of spindles in use, operatives employed, Ke. in 1911 and 1912, 
and a list of new mills and extensions ; in many of these electric driving 
has been adopted. The mills using electrical energy vary from 5,000 to 
30,000 spi ndles, 

Electric Traction on Government Railways.—On the Imperial Govern- 


ment Railways there are 69 electric cars, which ran 3,820,104 car-miles 
during 1912, 


The prosecution of offences under the Merchandise Marks Act, 1887 
shall be undertaken by the Buard-ef Trade in cases which appear to tne 
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Board to affect the general interests of the country, or of a section of the 
Before undertaking a prosecution the Board 


community, or of a trade. 
may require to be furnished by ana 


applicant w 
steps to obtain it, or inc 


own officers or agents. 


If the Board are of opinion that there is no reasonable prospect of a 
conviction, or that the prosecution would be better or more properly 
conducted under some Act cf Parliament other than the Merchandise 
Marks Act, 1887 and 1891, the Board may decline to undertake the 


prosecution, 
Tbe Board may require an applicant to give security for costs. 


Under the regulations issued in 1892 the Board had no power to 
collect evidence through their own officers or agents, but such evidence 
with details of facts and names of witnesses, had to be supplied by 


applicants. 
Imperial Services Exhibition.— Wireless Telegra phy.-—This exhibi- 
tion is being held at Earl's Court, London, until October. There has 


been recently introduced an instructive wireless telegraph installation 
at the exhibition on the Marconi system, which enables visitors to 
communicate with each other between given points in the grounds. 
The public is much interested in the operation of wireless telegraphy. 
and this is revealed to them at Earl's Court, where henceforth it is 
possible for visitors to communicate with each other by wireless 
between the Entrenched Camp and a specially constructed station 
known as the Coastguard Cottage. The installation has been de- 
signed by Messrs. Graham & Latham (Ltd.). the well-known mili- 


= 
= 
= 


Handearts and Polecarts. 


The PosrMASTER-(GENERAL invites tenders for supply of the 
following engineering handcarts: 50 Composite Handearts. 50 
covered Handcarts for working parties, 50 Jointer's Handcarts 
and 50 P@ecarts. Tenders by noon Aug. 8. Specifications, 
&c., from Mr. €. Morgan, Controller of Stores, 17-19. Bedford- 
street, London, W.C. Patterns may be inspected at Mount 
Pleasant Depot. London, E.C. ; Russell-road Depot, Edinburgh ; 
Fordrough-lane Depot, Birmingham ; and Aldborough House 
Depot, Dublin. See also an advertisement, 


Telegraph Poles. 

The PosTMASTER-GENERAL also invites tenders for supply of 
Swedish, Norwegian, Finland or Russian red fir Telegraph Poles 
delivered at various ports in the United Kingdom. Forms of 
tender from Mr. G. Morgan, Controller of Stores, 17-19. Bedford- 
street, London, W.C. ‘Lenders by noon Nept. l. See also an 
advertisement. 

Turbine Alternator, Exciter and Surface Condenser. 

The Corporation of the County Borough of Bury invite 
tenders for the supply of one 2.000,3.000 kw. Turbine Alter- 
nator, with Exciter and Surface Condenser. General conditions 
and specification can he obtained from Mr. S. J. Watson, 
MLE.E., Electricity Works, Bury. Tenders to the town clerk. 
Mr. John Haslam, by noon Aug. 25. See an advertisement. 

Telegraph and Telephone Material. 
‘Tenders are invited by the Commonwealth of Australia for 
the supply and delivery of Telephone Switchboards. Tender 
forms, specifications, &c., from the Commonwealth Offices, 72, 
Victoria-street, London, S.W. The places and dates for receipt 
of tenders are given in an advertisement. 
Turbo-Alternator, Converters, Switchgear, &c. 

Norwicu Electricity Committee require tenders by 11 a.m. 
Aug. 12 for supply of 3,000 kw. Turbo-alternator and Surface 
Condensing Plant, Rotary Converters, and e.h.t. Switchgear. 
Specifications, &c., from the City Eleotrical Engineer. . 

River Pipes. 
Wootwicx Borough Council require tenders by 6 p.m. Aug. 6 
for laying three 18 in. River Pipes at Globe-lane electricity 
works, ‘lender forms from Borough Electrical Engineer. 


Water-Tube Boiler, Turbo-Alternator, &c. 
— WakEFIELD Corporation want tenders by noon Sept. l for 
water-tube Boiler, Superheater, Stoker, &c., Steam Turbo- 
Alternator, Condensing Plant, &o., and h. and Lt. Switchgear. 
Specifications from the City Electrical Engineer. 
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pplicant with a statement in writing 
briefly setting forth the nature and circumstances of the case, If, after 
consideration of the circumstances, the Board are satistied that they 
disclose a case proper for them to entertain, they may indicate to the 


hat further information is necessary and require him to take 
ases where they consider it desirable, the Board 


may obtain the necessary evidence, or any part thereof, through their 
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tary engineers. But though it is possible for the operator on wateh 
to intercept some of the messages from the Eiffel Tower (Paris). 
Norddeich (Germany), &c.. it is forbidden to transmit any messages 
except between the two exhibition stations, The theory of one ex- 
ample of working is that a Coastguard station has to communicate 
with a land force equipped with the ordinary field outfit of an in- 
fantry column. In this case the Coastguard station is a neat white- 
walled and tiled cottage. while the apparatus of the field force is 
housed in the blockhouse in the Entrenched Camp.. 


Siemens Rifle Club.-—On Thursday last Siemens Dalston Works 
Miniature Ritle Club defeated Poplar Electricity Works team, who 
are members of the Electrical Lesgue. The average score of the 
“Drawn Wires " was 955 out of a possible 100. Mr. Horace 
Bowden opened the shoot for Poplar, and evidently was after 
* blood," many bulls falling to his bag. On this oecasion Mr. Bowden 
evidently preferred the fall points rather than “ Point Fives.” Both 
parties are looking forward to the return fixture, as, although the 
match was keenly contested, the utmost cordiality prevailed, 


Voting by Electricity.—Mr. Walsh. an electrical engineer and 
member of the United States House of Representatives, is endeavour- 
ing to persuade the House to adopt his scheme for the installation of 
a board on which will appear the names of all the representatives. 

On one side of each name will be a red electric lamp, signifying “ Aye," 
and on the other side a blue lamp, signifying * No.” At each Congress. 
man's seat will be a lock switch to which each member would have a key 
that alone will operate his particular switch. The member will turn the 
key right or left. according to whether he desires the red or the blue bulb 
An automatic adding machine will show in illuminated figures - 


ll 


to show. 
the total cast for or against. 


=D 


I 


DUI 


INVITED. 


Turbo-Alternator, Condensing Plant, Rotary Converters, &c. 


The Electricity Committee of Norwicn Corporation invite 
tenders for the supply of one 3.000 kw. Turbo-alternator and 
Surface Condensing Plant, Rotary Converters and e.h.t. Switch- 
gear. Specifications, &c., from the city electrical engineer (Mr. 
F. M. Long), and tenders to the Chairman of the Electricity 


Committee by 11 a.m. of Aug. 12. 


Cables and Feeder Pillars. 


BricnousE Electricity Committee require tenders by Aug. 9 
for supply of lead-covered and armoured Cable, and three Feeder 


Pillars. Specifications from the Engineer. Electricity Works, 


Brighouse. 


Feed Pump, Tanks, Pipework, Coal Grab, &c. 


DuBLIN. Electricity Supply Committee require tenders by 
noon Aug. 26 for a Feed Pump, cast-iron Tanks. Pipework, 
Valves. Steam Separator, boiler house Shutters, Coal Grab and 
Steelwork for the Pigeon House generating station. Specifica- 
tion, &c.. from the City Electrical Engineer. 


Switchboard Accessories. 


Christchurch (N.Z.) City Council invite tenders for the supply 
and erection of a 13-panel e.h.t. Switchboard and Accessories, 
in connection with the distribution in CHRISTCHURCH of current 
from the hydro-electric station at Lake Coleridge. Tenders by 
Sept. 6 to the City Electrical Engineer, Christchurch, from whom 


specification may be obtained. 


Surface Condensers, Hot Wells, Piping, Pumps and Motors, &c. 


The Agent-General for Victoria invites tenders for (a) Twin 
Surface Condensers, Hot Wells, Piping and Sundries, (B) Air 
and Water Extraction Pumps and Motors, and (c) Circulating 
Water and Sump Pumps with motors, for a power station to be 
constructed in connection with the electrification of the Mel- 
bourne suburban railways. Specifications with forms of tender, 
from the Agent-General, Melbourne-place, Strand, W.C., to 
whom tenders are to be delivered by first post Monday, August 4. 
Further information may be obtained from the consulting 
engineers, Messrs. Merz & McLellan, 32, Victoria-street, S.W. 


Electric Bed Lifts. 


Tenders are invited by the Public Works Department of the 
Union of South Africa for the supply and erection of three 
Electric Bed Lifts for the new hospital at Port ELIZABETH. 
Tenders by noon Sept. 10 to the Chairman, Union Tender Board, 
P.O. Box 371, Pretoria. Schedule, &c., from the District Engi- 
neers of the Public Works Department in the capitals of the 


several provinces, 
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Electric Rail-less Tramways. 


The Corporation of BLOEMFONTEIN. O.F.S.. South Africa, 
invite tenders for the supply and equipment of a system of 
Electric Rail-less Tramways within the City of Bloemfontein. 
including supply and erection of Poles. Brackets, Overhead 
Lines. Section and Feeder Pillars, Feeder Cables. two 250 kw. 
Converting Machines, 2.100 volt a.c.. 50 cycles. to 550 volt d.e.. 
&c. ; switchboard, &c.. and supply of 10 Rail-less Electric cars. 
Tenders to Messrs. Davis and Soper. 54, St. Mary Axe, London, 
E.C., by noon Aug. 15. Plans and specifications. with con- 
ditions of contract from Messrs. Davis and Soper. or the City 
Engineer, Town Hall, Bloemfontein. 

Turbo-Alternators, Boilers, Superheaters, &c. 

The Municipal Council of SHANGHAI invite tenders for the 
supply and delivery, f.o.b. British port, of two 5.000 kw. Steam 
Turbo-alternators, complete with surface condensing plant, 
&e., and four Water-tube Boilers, integral Superheaters, 
Mechanical Stokers, Economisers, &c. "pecifications, from 
Messrs. Preece, Cardew & Snell. 8. Queen Anne's-gate, West- 
minster, S.W., to whom tenders by noon Aug. 206. 

Electricity Supply Undertaking. 

The Turkish Ministry of Public Works. CoNsTANTINOPLE, will 
receive tenders until Sept. 13 for the supply and distribution of 
electric power in the islands of Prinkipo. Halki. 
Proti. Conditions, &c.. are obtainable fron 

. Public Works at a cost of half a Turkish lira 
mway Construction. 


Tenders will be opened on Aug. 9 at the offices of the Ministry 
of Fomento, Maprin, for the Construction of an Electric Tram- 
way from Baeza Station. on the Madrid-Saragossa- Alicante 
railway, to Linares, An option is held by the Cie d’Electricité 
et de Traction en Espagne. (The contract will probably 
to a Spanish firm, but some British material may be used.) 
Tenders will be received until Aug. 27 for the construction and 
working of an electric tramway in Vico (Spain). The Cia Anon. 


Tranvias Electricos de Vigo has an option on this concession. 
Electric Crane. 


Tenders will be recei.cd at the State Railway Offices, PARIS, 
until Aug. 8 for the supply of an electric Travelling Crane. 
Equipment of Power Station and Distribution Network. 
The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VALPARAISO. Specifications can be ob- 


tained at the Chilian Legation, 48, Grosvenor-square. London,W. 
Hydro-Electric Plant. 


The Municipality of Limon (Costa Rica) require tenders for 
the erection and working of a hydro-electric plant to supply 
power to the city of Limon and neighbourhood, the plant com- 
prising two 414 n.r. Pelton turbines, two 400 kw. generators, 
and six transformers. The date for the opening of the tenders 
will not be before Sept. 18. Plans and particulars may be 
obtained from the Ingeniero Municipal. Limon, 

Urban Telephone System. 

Tenders will he received until Aug. 11 at the General Direc- 
torate of Telegraphs, Madrid. for the install 
of an Urban Telephone 


Electricity Supply. 


The Public Works Department of the Uganda Protectorate, 
Entebbe, will receive tenders, until Dec. 31. tor a concession 
for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 
10 years, renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption. and possibly also for street 
lighting and officials’ quarters will be required. A draft agree- 
ment, with plan of the township, may be seen at the Board of 
Trade, 73, Basinghall-street, London, E.C, 


Tenders will be received at the Town Hall, PUERTO DE LA 
Cruz (Spain) until Aug. 9 for a 20 years’ concession for the 
electric lighting of the town. 
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Wootwicu.—The tender of the Sturtevant Engineering Co. has 
been accepted by the Council at £188 for supply of wet air filters for 
ventilating turbines at the electricity works. The derrick crane 
which has been hired in the erection of the extension of the Globe- 
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System in MELILLA (Northern Africa.) 
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lane electricity works is to be purchased from Scott & Middleton at. 


£250, less rent already paid. 


the following tenders for the hire and 
(one master clock and 29 dials 
Arts and Crafts :— 


7s. 6d. each per annum). 


per annum). 


THE ELECTRICIAN, AUGUST 1, 1915. 


l Se ao . 


Lonpon’ County”’Councit Education Committee\have received 
maintenance of electric clocks 
) at the L.C.C. Camberwell School of 


Gent & Co., (rec. for acceptance), 4s. per dial per annum (additional dials 
Silent Electric Clock Co., 195, 6d. ditto (additional dials 15s. 6d. each 


Magneta Time Co., 6s. ditto (additional dials same price). 
Synchronome Co., 6s. 8d. ditto ditto 
National Electric Time Co., 17s. or 198. ditto ditto. 
L.C.C. have received the following tenders 
Hackney tire station :— 


for the electric lighting of 
G. E. Taylor & Co. (accepted) | 


TRANCE saws £162 0 Q0 
COX NY IRIS s culskepscextis rbotierse ee e EI Se e nien In 357 0 0 
Emch&; Wheeler esin obo 254 7 9 
Hed Cash & Cocco curo cereo Tero ES ete CI 238 7 0 . 
Tredegar do srai a cigs, 196 0 0 


Chief enginecr's estimate £196. 
The following tenders were received by the Council for additional 
switchgear for Shoreditch, Camberwell and Woolwich sub-stations and 
the central car repair depot :— 


Npagnoletti, Ltd. (accepted) 


ERN £999 14 0 
A. Revralle de. octane ut esent iode san m Le red 1,387 11 0 
Eckstein. Heap & Co. LLL eeu 1,330 15 0 
Switchucar & Cowans pom c ERE 1,140 18 6 
Ferranti Dh. gat sae sire essere is Ein 1.100 5 0 
Johnson & Phillips... eesccecseeecesesccs Lu 1,068 0 0 


MARYLERONE (LONDON).—The following tenders have been ac- 
cepted by the Borough Council :— . 


Babcock & Wileox, four motor-driven fans, £1,588; J. P. Hall & Sons 
(Lt4.), boier feed pump, £219; 


T. Press & Co.. cleansing work at Rath- 
bone-place sub-station, £78. 16s.: and W. H. Allen & Co. (Ltd.). dupli- 


cate armature for canal circulating pump motor, £92]. 15s. 


S BRaprorp.—The Corporation have accepted the follow 
in extension of existing contracts ;— 
Siemens Bros. Dynamo Works, 100 motors, 50 resistance sets, and 100 
circuit-breakers ; Hurst, Nelson & Co., 50 trucks; Dick, Kerr & Co., 
100 D.B. form K4 controllers, a 
The tenders of Cole, M 
been 


ing offers 


archant & Morley and Collier Bros, have also 
accepted for 50 power brake sets and for 30 miles of 0000 grooved 
copper trolley wire (£2,698) respectively. 

L£gvroN.—The District Council hav 


e accepted *the tender of 
J. T. Halsey (lowest) for elec 


tric lighting of Church-road school at 
£376. 8s. Gd. Twelve tenders were received, at £636, 15s., £588, 


£507. 5s. 6d.. £555, £546. 15s. 6d., £541. £498. 19s., £498. 15s.. 
£472. 18s., £435, and £425. 


H ESTON AND IsLEwortn.—The District Council have 
tender of Green & Sons, 


at the electricity works. 


accepted the 
at £238, for new tubes for the condenser 


NORTHAMPTON.—Tho Town Council h 
the Northampton Electric Light & P 
and fitting at the school clinic. 


CROYDON.—The Education Committee have accepted the tenders of 


S. E. Hunt, at £90. 4s.. and £74. lls.. tor the electric lighting of 
Mitcham-road and Brighton-road schools, 


FALKIRK.—The Corporation have placed a contract with Cham- 
berlain & Hookham for a.c. meters, 


ave accepted the tender of 
ower Co. for electric light wiring 


| 


Are Lamp Contracts.—Messrs. Johnson & Phillips inform us that, 
as a result of competitive trials just completed, an order for -67 
‘* Metroflam " magazine type long-burning flame arc lamps has been 
placed with them by Willesden Council ; and that important repeat 


orders for ** Metroflam " lamps have been placed during the month 
by Newcastle Corporation, the Tyne Improvement Commission and 
Messrs. Hawthorn, Leslie & Co. | 


Commonwealth Contraets. 


—The following tenders have been 
accepted by the Australian G 


overnment Departments :— 
Postmaster-General' s Department, Brisbane,—India Rubber, Gutta 


Percha & Telegraph Works Co., 12,000 copper binders, £3. 0s. 10d. per 
1,000 ; Lawrence & Hanson, 2,5 


00 jointing sleeves, £1. 18s. 9d. per 1,000; 
10,000 ditto, £1. 16s. 3d. per 1,000; R. Johnson, Clapham & Morris, 12 
tons copper wire (300 1b.), £88, 12s. 6d. per ton; 62 tons ditto. (200 Ib.), 
£88. 12s. 6d. per ton. , 
Postnutster-General s De partment, Syd ney.—British General Electric Co., 
switchboard with recording desk, associated racks, and parts, £2,780 ; 
relays and mounting bars for switchboard, £79. 5a, 10d.; additional 
cable for connecting trunk lines to main distributing frame, 104d. p?r 
yard: also Automatic Telephones (Australasia), semi-automatic switch- 
boards at Balmain, Glebe and Newtown exchanges, £36,260. 
Victorian Railways Department.—Ptaft Pinschof & Co., induction motors, 
£45 each; Tarrant Motors Ppy., h.t. magnetos, £4, 12s. 6d. each; dit.v, 
£4 cach; British Insulated & Helsby.Cables, lightning arresters, £46. os. 
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of Civil Engineers to nominate one or two engineers to advise on technical 


points. The bill was then read a third time. | 
The bill was read a first time in the House of Lords on Monday. 


| 
| Leicester Corporation Bill.—The Local Legislation Commit tec 
of the House of Commons last week considered this Bill, which includes 


various provisions regarding electricity supply, tramways and motor 


PARLIAMENTARY INTELLIGENCE. 


THE MARCONI CONTRACT. 


In the House of Commons on Monday the PostmMaster-GENERAL, in ibus 
reply to Sir H. Verney, said he had hoped to have laid papers concerning TR gres | l 
the new Marconi contract on the table of the House earlier, but a number i ee pric’ pow suet ter COLUMNS ann doubling 
of minor points still remained to be settled. The question of the r valtv of tramways and street widening, and also authorised the Corporation 
to be paid to the company had been the subject of furiher nrbt is to. run motor omnibuses to Thurmast;n, Anstey and Oadby. The Com- 
He (the Postmaster-General) proposed that the rovalty, instead of bein mittee also approved the pro posals to supply electrical energy in the out- 
in respect of stations as a whole, should he divisblcs and that buit side districts of Birstall. Humberstone, Evington, Ogdby and New Parks. 
rovalties should be paid in respect to different portions of the in talla- Morley Corporation Bill.—On Tuesday the Local Legislation Com- 
tions. This point had been pressed three times and had been declined | MH tee of the H ouse of Commons considered the proposals in the Morley 
by the company on each occasion, but he was now vlad to say that, in | Corporation Bill, seeking further powers with respect to the electricity 
return for a concession in regard to the British East Africa station, the | Undertaking, the extension and development of the local tramways and 
company had accepted his proposals as to rovalties, and instead of a 10 | other matters. u 
ver cent. royalty in respect of a station as a single unit, 4 per cent. would Mr. Jeeves, for the promoters, said there was no opposition to any 
be payable in respect of internal transmitting apparatus (the most | Part of the bill. One of the proposals was an arrangement with Leeds 
important point), 2 per cent. in respect of the internal receiving appa- Corporation for the running of a trackless tramway service. Leeds 
ratus, 2 per cent. in respect of the external transmitting apparatus, and | Corporation was prepared to run a service of rail-less cars which would 
9 per cent. in respect of the external receiving apparatus: so that the be practically an extension of the Leeds system. and would provide a 
Government would be at liberty to discontinue any one of the Marconi | truavway route from Morley to Bradford also, "Phe existing agreement 
patents in any part of any station while retaining it in others, and so | for working of the tramways by Leeds Corporation had 26 years to run, 
secure a proportionate reduction of the rovalty by so doing. At an early | 2d it was proposed to make an agreement for the new sections to ter- 
date the Government would make a complete siatement as to the con | nate at the same time. This section of the bill, and also the electricity 

section, were approved. . 

London Electric Railways. . Select Committee of the House of 
Co nmons on Wednesday passed the London Electric Railway Co.'s Bill 
which seeks authority to take over and enlarge the City & South London 
tailwayv, to construct two short. lengths of Jine at Hammersmith and 

The Bill has been 


tract in its amended form. 


-— ee ee 


FOST OFFICE (LONDON) RAILWAY BILL. 


in the House of Commons on Thursday last week this bill, as amended 


: D H H ? ay ^ id » le £ T 3 arl] » e T. 
in Committee, was reported to the House, and, on the motion for the | Ravenscourt Park, and to deviate their line at Euston. 


through the House of Lords. 
Miscellaneous Bills.-- The Examinerat the House of Lords cert ified 
on ‘Thursday last that the further standing orders applicable to the 


third reading, 
Mr. Peto said the Committee which had considered the bill had pre- 


sented a special report to the Postmaster-General pointing out that 
the railway was an experiment, that if it was a success it would be | Smethwick Electric Lighting Order «Confirmation Bill, not previously 
inquired into, had been complied with, and the bill was sent forward for 


difficult to extend it, and that it was to be constructed in such a wav | 
third reading. 
On Thursday last a number of unopposed private bills came before 


that if it was a failure from the Post Office standpoint it would be of no 


use for any other purpose. 


to deal with merchandise in the way that an ordinary railway did. 


was intended to deal with mails and parcels, and there was an enormous 
The question was whether the Post Office 


margin for future expansion. 


would be justitied in spending a large additional sum of money which 
would not be needed at all so far as they could foresee on the chance that 
1 or 50 years later the Post Office might require a railway on a very 
He had been advised by the engineers of the Post Oflice 
In view, however, of the special report from 


the Select Committee, he propose! to ask the president of the Institut on jn the House of Lords. 


TR VINCULA OE TRI ADATTA 


FINANCIAL MATTERS. - 


AMAA EARTH UEP EP 


different scale. 
and Mr, Dalrymple Hay. 


THE LLL ANY 


l 


— 


MUNICIPAL ACCOUNTS. 


Birkenhead.—The account of the tramways department for the 
year ended March 31 show capital expenditure £366.610 (no increcse). 
Total amount of sinking and redemption fund is £117.863. 

Revenue was £62,153(£60,15I), working ex penses were £36,359 (£36,314) 
and net profit was £4,302 (£2,499), which has been placed to renewals fund. 
Average total revenue per car-mile was 12-075d. (11-77d.), working ex- 
penses were 5-92d. (5-98d.). Average fares charged per mile were 0-66d. 
ordinary and 0-45d. workmen. Passengers carried were 13.622.361 
(153,273,858), car-miles run 1,235,277 (1,225,544), and units used 2,490,713 
(304,214). The amount to credit of renewals fund (£18.070) is equal to 
#9 per cent. of the total capital. 

Hastings.— The gross capital expended on the electricity depart- 


Dent at March 31 was £177,084 (increase £3,287), of which £102.749 ! 


Is outstanding, 
Income was £22,327 (compared with £20,608), gross profit was £11,658 


a c) and net profit £556 (£91). Fuel cost 0-86d. (0-83d.) per unit 
E. total working expenses were 2-16d. (2-I7d.). Units generated 
ks NEAN (1,033,055) and sold 1,049.443 (030.943). Maximum 
TUM emanded was 600 kw. (572 kw.) and load factor was 19-06 (18-71) 
“Tare 1,479 (1,317) consumers and 48,655 (44,626) equivalent 30- 
Watt lam ps connected. 
,Qddersfield, The accounts of the tramways department for the 
jun ended March 31 show capital expenditure £417,408 (incrcase 
y n os for redemption of debt has been made to the extent 
BI was £109,709, working expenses were £65,527, interest on 
Eldon “quired £13,318 and sinking fund £10,904, leaving net profit 
7^9» of which £6,590 is to he applied in aid of rates and £13,370 placed 


Mr. Hersert SaMUEL explained that the railway was not intended 
It 


the Chairman of Ways and Means, ani! were allowed to proceed to third 
reading, in the House of Commons, Amongst these were the Chipping 
Norton and Stoke-on-Trent (Extension) Electrie Lighting Orders Contirma- 


ion Hills. 

On the same day the bills confirming the Derby (Extension) and the 
Baildon District Councils. Electric Lighting Orders (which had already 
passed the Lords) were seni to the House of Commons for third reading, 


| On Monday the Southport Corporation Bill (which ineludes trackless 
! trolles and motor omnibus proposals) was read a third dime and passed 


e 


AATNI 


to reserve or renewal fand. Average fare charged was 0-70d. per mile. 
Average total revenue per car-mile was 11-04d. and working expenses, 
including power, were 7-06]. Passengers carried were 21,595.569, car- 
miles run 2,374,441, and coal-truck miles run 9,417 (total 2,383,858), and 
units used 5,413,488. 

WestjHam.—The accounts of the electricity department for the 


year ended March 31 show capital expenditure £585,205 (increase 


£83,254) of which £300.864 is outstanding. 
Revenue was £104,453 (compared with £95,548 in previous year), 
gross profit was £38.917 (£38,122). sinking fund required £20,237 (£17,990) 
and interest and special charges £18,185 (£16,743), leaving net profit 
| £495 (£3,389). Average price obtained per unit was 0-91d. (0-96d.), 
| total works costs were 0:573. (0:5714d.) per unit sold, and capital charges 
were 0-332. (O-346d.). Units generated were 33.974 343. (30,533,316), 
j and sold 27,466,098 (24.147 800), The total maximum demand was 
11,361 kw. (9.341 kw.), and the load factor 27-6 (29-5). 
The report of the engineer and manager (Mr. J. W. Beauchamp) S&Vs 
power connections inereased to 13,114 kw. (inerease 26-5 per cent.), 


heating and cooking to 542 kw. (increase 44l per cent.), and total 
The motors connected 


connections to 19,077 kw. (increase 22 per cent.) 
Heating and cooking con- 


aggregate 17,573 H.P. (increase 3,645 H.P). 
l nections show a rapid rate of advance due chiefly to special arrangements 


for that class of work, and Mr. Beauchamp looks forward to important 
development in that direction in the near future. The total demand for 


! current would probably have been a million units more but for industrial 


troubles, and £1,400 was expended on excess payments for coal, duc to 
difficulty in obtaining supplies, About 31 million units were generated in 
excess of the preceding year, while coal used was 260 tons less. Meters 
were also paid for out of revenue to the value of £1,129 and £500 was spent 
on enlargement of offices, &c. Capital charges amounting to £3,406 on 


behalf of the three year's loan for the installation development depart- 


ment had also to be met. 
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The tramway accounts show capital expenditure ££556,816 (in- 
crease £3,592). 


Revenue was £140,830 (compared with £144,147), working expenses 
were £110,050 (£104,574), interest required. £20,155 (£20,224). sinking 
fund. &c., £14,013 (£12,289), and £380 was received for through- running 
adjustments, &c., the net result being a deficit of £3.388 (compared with 
£4,509 surplus). Average traflic revenue per car-mile was 9-53d. (10-444. ) 
and working ex penses, including power, were 7-451d. (7-633d.). Passengers 
carried. were 40,200,347 (41.017.938), car-miles run 3.544.202 (3,287,917) 
and units used 6,103,884 (5,571,743) = 1-72 (1-69) per car- mile, 

The report of the late tramways manager (H. E. Blain) says a new 
Humphris driving gear has been fitted on one car as an experiment, 
since the commencement of February last, and the gear runs very quietly 


compared with the ordinary straight-teeth gear. 
claimed for it. 


NEW COMPANIES, STATUTORY RETURNS,&c. 


NEW COMPANIES. 

BRITISH LJUNGSTROM TURBINE CO. (LTD.) (130.312)—Reg. July 25, 
capital £25,000 in 10s. shares, to carry on the business indicated by the 
title. and adopt agreements with Aktiebolaget Ljungstroms Angturbin 
and Wm. Beardmore & Co. (Ltd.) and with R. S. Portheim. Private 
company. 

LIGHTING PRESS SYND. (LTD.) (130,328)—Reg. July 25. capital 
£400 in £1 shares. to establish, print and publish the “Lighting Journal 
and Engineer.’ The subscribers are: A. W. Robinson, 116, Charing 
Cross-road. W.C., electrical engineer, and A. J. Greenby, 116, Charing- 
Crossroad, W.C., journalist. Private company. First 
A. W. Robinson, A. J. Greenby and W. Riggs. 


STATUTORY RETURNS. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—In retum to June 25 


capital is £300,000 in £10 shares; 23.600 shares taken up, £236,000 paid. 
Mortgages and charges: £3.000. 


A longer life is also 
Owing to a number of the truck side frames having been 


broken on the first 50 cars. experiments have been made with a new 
suspension. 


directors : 
This consists of à steel casting, with pockets to take the 
suspension springs, fitted under the side frame and extended to give a 
supporting base of 214 in. centres, against 91 in. with the old method. 
This gives the necessary support to the truck frame, and enables the car 
to ride steadier. Three cars have been fitted in this way, and others are 
in hand, A list is given of occasions on which the efficacy of the life- 


guards fitted on the tramcars has been conclusively proved and serious 
accidents averted. 


Salaries and was's 


£51,711 3s. 104.), permanent way gang 
(£8,128. 12s. 44.). With regard to the adverse balance in connection 
with the year, Mr. Blain says there have been abnormal circumstances 
leading to this, apart from the adverse trafic conditions connected with 
the long-continued docks strike in the early part of the year, the un- 
favourable weather last summer, and the large increase in com petition 
on practically every route. The abnormal payments include costs in 
connection with the National Insurance Act, £695. The total of new or 
abnormal expenditure during the vear was £4.225. Os. Md., which 
exceeds the amount of the net deficit, 


BABCOCK & WILCOX (LTD.)—1n return to May 8 capital is £1,760,000 
in £1 shares (100,000. preference and 1,660,000 ordinary), al! taken up; 


£300,000. paid on 360,000 ordinary, £1.400.000 considered. as paid on 


amounted to £58,732. 12s. 4d. 100.000 preference and 1.300.000 ordinary. 


(against 
exclusive of wages of 


Mortgages and charges : Nil. 


CITY NOTES. 


— "AD 
MEMORANDA (July 31).—Bank rate 4} per cent. (since April 14, 1913). 
Price of silver, 27zd. per oz. Consols 7234—73} for money; 731—733 
for account. Consols Pay Day, Aug 1; Stock and Shares Con- 
tinuation Days, Aug. 12 and 26. ‘Ticket Days, Aug. 13 and 27 
Pay Days, Aug. 14 and 28; Mining Shares Carry Over Day, Aug. 11. 
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COMPANIES’ MEETINGS AND REPORTS. 


user amm 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—At the meeting on 
Wednesday the chairman, Mr. E. Garcke, said the committee of share- 
holders and representative debenture holders, who were appointed to 
confer with the directors on the scheme of reorganisation, met the 
directors on several occasions, and the committee unanimously reselved 
that the scheme submitted by the directors for reduction of capital was, 
as amended by the committee. the most suitable pro posal for carrying on 
the company. Owing to the time taken up by the negotiations for placing 
the new debenture stock, the directors felt that it would be better to 
postpone proceeding with the application to the Courts for sanction to 
the reduction of capital until the vear's accounts were completed. The 
year’s ex penses were £4,700 higher, but the out put of the works was much 
larger. Profit on trading was £3,867 Jess, but profit on sale of shares 
£6,519 more, and the accounts showed a net loss of £7,700 (against 
£5,700), ‘The strikes—notably the coal strike—seriously affected the 
company, but their reputation as turbo-generating plant makers 
had been well maintained, and they were engaged on many impor- 
tant contracts, including contracts. for Portsmouth. 

Gibraltar dockvards and the naval base at Rosyth. The company had 
identified itself with the Ljungstrom turbine, which promised. great 


economy in steam consumption, and for which they looked forward to a 
large demand. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD,)—Interim 
dividends on the 4) per cent. preference and 6 per cent. second preference 
shares have been authorised and also an interim dividend on the ordinary 
shares at the rate of 5 percent. less tax. for the half-year to June 30. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during the four weeks to June 27 was 1,053,038, 
compared with 1,012,739 in the corresponding four weeks of 1912. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD. )—An interim z'ividen at the 
rate of 4 per cent., less tax, is declared on the ordinary shares for the past 
half-year, 

CITY OF BUENOS AYRES TRAMWAYS (1904) (LTD.)—A dividend of 
Is. 3d. per share (at the rate of 5 per cent. per annum) (less tax) for the 
three months endea June 30, has been declared. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)— An interim 
ordinary dividend for the half-year to June 30, at the rate of 5 per cent., 
less tax, will be paid on Sept. 15. This compares with 4 per cent. for the 
corresponding half of last year. The transfer books and register of 
members will be closed from Sept. 1 to Sept. 14 inclusive, preparatory 
to payment of dividend on both preference and ordinary shares. 

EDGAR ALLEN & CO. (LTD.)—A dividend of 10 per cent. for the year, 
and a bonus of 21 per cent., has been declared, 

JANDUS ARC LAMP & ELECTRIC CO. (LTD.)— A dividend of 15 per cent. 
is recommended and £2,748 is being carried forward. 

METROPOLITAN RAILWAY CO.—The directors recommend a dividend 
on the ordinary stock at the rate of 1} per cent., carrying forward £4,173, 
the same as last vear when £4,500 was carried forward. 

NATIONAL TELEPHONE CO. (LTD.) (IN LIQUIDATION).—A further dis- 
tribution of 22 per cent. (4s. 48d. in the £) was made on Wednesday. 
July 30, to the Deferred stockholders, whose names appeared on the 
registers of the company when finally closed on Feb. 25. last. 

VICKERS (LTD.)— Interim dividends of 21 per cent. (less tax) on the 
preferred 5 per cent. stock and 5 per cent. preference shares, and Is. per 
share (tax free) on the ordinary shares (including the 740,000 recently 
issued) have been declared for the half-year to June 30. 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)— An interim dividend 
on the ordinary shares for the half. year ended June 30 at the rate of 10 


per cent. per annum (less tax) (compared with 9 per cont. for the corres- 
ponding half of last vear) has been declared, 


Chatham and 


CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CO. (LTD.) 
An interim ordinary dividend on the shares of the West. End 
undertakings for the half-vear ended June 30 at the rate of 5 per cent, 
has been declared, carrying forward on the six months? trading £17,747, 
compared with £13,614 last year. On the City undertaking, after pro- 
viding for debenture interest and. preference dividend, £10,401 is carried 
forward, compared with £5,388 last year. 


KALGOORLIE ELECTRIC TRAMWAYS (LTD.)—' l'he directors! report for 
the year ended December shows reccipts £37 917 (£41,472 in previous 
vear) and net profits £10,009 (£14250. The engineer reported. that 
the cars travelled 619,170 miles (against 621.086) and carried: 2.480.833 
passengers (2,694,936). The earnings per ear-mile were 14-65d. (5-984.) 
and expenses were 10-070. (@¢7d.). The number of units charged by 
the Power Company was 703 189 (£8,057), against 624.292 (£7,103), 


SPANISH & GENERAL WIRELESS TRUST (LTD.)—The report of the 
directors states that the issued capital is almost entirely represented by 
holdings in the Compania Nacional de "Telegratia sin Hilos, which has 
obtained a concession from the Spanish Government to construct and work 
commercially wireless telegraph stationsin Spain and the Canary Islands, 
'The develo pment of the business of the Compania Nacional has not been 
as rapid as had been hoped, owing to difficulties which arose with Spanish 
Government departments, These are now in process of being adjusted, 
and the business should undergo important developments during the 
current year. No revenue has accrued to the company from its holdings 
in the shares in the Compania Nacional, and the amount to the credit 
of protit and loss account (£4,654) is carried forward. 


METAL PRICES.— Messrs. J. B. Gamham & Sons, 132, Upper Thames- 
street, London, E.C., quote under date July 30 the following as the 
present basis prices of 
NEw METALS. per lb. per ton. 
Solid Drawn Brass Tubes... 83d. | Spelter eesesessssE 0 0 
Solid Drawn Copper Tubes 02d. | Antimony ........«..... $31 O 0 
Brazed Copper Tubes ... 102d. . 


Brazed Brass Tubes ...... 94d. 

Brass Wiro «eee Tid Orp Mrrars. per ton. 
Rolled Brass ............. Tid. | Clean Scrap Copper...£60 0 0 
Brass Sheeta..................  8{d.| Braziery Copper Scrap £56 0 0 
Copper Wire................ Old. | Old Brass, clean ......£41 0 9 


per ton. | Old Lead, less 4 lbe. 
Copper Sheets............£84 0 0 Owt. secesecsscsesscseerse £17 10 0 
English Lead...........£21 7 &| Old Zino messere S18 T 6 
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ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 
— ee eS MEC CM EC CM EE 
| Week 3 Inc. or Dec. AGGREGATE. ; Last . 
LINE. ended. £ (à) No. of — Mie 2 [Divi NAME. Wane, | res conr.| DIVIDEND 
§,&¢, eee ero — - Iweeks.| "^" ^* | (a) iy. | PERE July 30. | Yistpep. | Dus. 
£ E TUM SUME picem ——— —— —— i — 
, Aberdeen Corporation ...| July F a T y 38 12,925 |+ E am 
Ô EIFE op 9,627 cw 
us Anglo-Argentine =- MEN |. 2 52,809 + 6,037 29 | 1,617,148 i 140.254 Electricity Supply. es d 
AHY -. on-un er- envece m | » " 
TRAN Ayr Corporation ..... su. 26| L248| + 642| 10 199 |t 1 Io je pou Ord....| 94—104 |5 14 O| Mar, Sep 
Y: Barnsley ... esent ” 18 3691 + 174 | 29 7523 id io po: i per Cent. Cum. Pref......+e+- 81—91 | 412 O|Feb, Aug 
td Eizo ek dur UA MUR " 18 n | T EE dust zio. Jo p : per Cent. Cum. Second Pref ....| 104—10$ | 5 12 0 | Feb, Aug 
Private Bath Electric Trams, Ltd. 23 1,1 73 + 136 30 27.094 de 5 H 70 B O. t ) per Cent. Deb. Stock (red.) .... 94 —96 413 9 Jan, July 
Birkenhead. ee ns v4 " 22| 127 | + 107| 17 | 20973 |+ po CER Pe Elec.Sup.Ord..| BF 2-9 10.78 i Marchis 
Birmingham Corporation 4 7" 26| 1L371 | + 643| 17 | 193,860 [+ St 297-1 Cen os] Elec Sum Co dej Guar. Deb. Stck. oft 9) "a dod LE 
canit Birmingham D. P.T. Co. .| 4, 18 989 | — 29] 29 | 28961 J+ 5| 2/6 | Charing Cross A End & City) De eeg —97 |4 2 6| June, Dec 
ia Blackburn Corporation ..| ,, 23 1,356 | + 170] 17 22,568 |+ 5,243 | Do. 4i aay t P : ity) El.Sup.Co. 2 5 S 0 | Feb, Aug 
hara Bolton Corporation. . . . " 27; 28/0 |- 178] 17 | 46.531 |+ st | 24 | Do. 4 per Cent. Deb, Stock (red. -.- tUe mu on aay 
Caring Bombay seoseis triss "b tute 27| 2785| — — 69| 26 | 80,991 !+ St 4781 Bo. 4]perCent. Deb. Stock (red.);..,| 98 — 4 7 0! jan, July 
Pubs | : ; . 4} per Cent. Deb. Stock (red.)..... 98 —100|4 10 O a 
hanog Bournemouth Corporation: July 23 2.292 | + 290 | 716 33.080 Ps 5 2/3 | Do. City Undertaking 44% C Pref. 34 —4 5 
ee dl Bradford Corporation ...| » 26 6.006 | + 595] 17 | 101,094 4 S 3/9 | Chelsea Electric Su UN E 12 3| Jan, July 
telami Brighton Corporation ...| „ 27| 1246| — | 54| 17 17,894 |— St. 44%) Do “Ad per Cent Der Stock ted) os) 94 97 114 1 S | MARS 
Bristol Trams & Carriage „ 25 8,924 | + 1,367 | 1129 230,214 i+ St.| 4 o?! Chiswick Elec. Sup Cor y Mori "Db 87 —90 | 5 i O | June, Dec 
Burnley Corporation....- » 26 1,750 | + 2| .. T" 10 12/0 City of London El et i L htine Ord...| 14 1 : 2 
Burton Corporation ....| » 27 288 | — 7| 17 4.806 |+ 10 6/0 | Do. 6 per Cent Cum. Pref oe 12-13 1 i2 3 ub ay 
Bury Corporation .....-.| » 27, L431} + 100] 17 | 23,357 |+ «t| 97 | Do. 5 per Cent. Deb. Stock (red.)....| 114 —118 | 4 Jan; duy 
une 3 Calcutta Tramways Co. ..| ,, 26 |R62978 | + R396 | .. E St. | 44°%| Do. 4i per Cent. 2nd Deb. Stock (red.)| 98 —100 | 4 10 3 jns 
(M pa. Camborne-Redruth ..... » 26 149 | + 19 | 30 4435 |+ 10! 8/0 | County of ondon Elec. Supply Ord.....| 108—112 | 5 7 0 Jan, July 
Cardiff Corporation...... |o, 201| 2871| + 290| 15 40.0017 !4- 10} 6/0 | Do. 6 per Cent Cum. Pret Ed Mi-ilils5!3 eb, Aug 
| carcin endo Railway.) 4 26| 429] + 288) 30 | 151352 | st | $] Do. 4i per Cent. Deb. Stock (red.)....| 102 —104 | 4 6 6 Mace 
"ium City & South London Rly. » 26] 2/48| — 30, 30 | 85270 |- St | 4492) Do. Second Deb. Stock uu 98 ~101 [4 9 0 M A 
ses V Cork Electric Trams Co... 4, 24 579 | + 78 | 29 14,338 |— S| °] Edmundson's Elec. Corp. Ord.. dua 1-4 May, nor 
wap | Croydon .......-* sese yp 18] 1697| — 247| 15 26,273 |— 3, 5| 695, | Do. 6 per Cent. Cum. Pref.....ce.se0| 4 —42 | 6 o6 0 un N 4 
asl uf Derby ......- eee | geo, 20 989 | + 3l | £17 16.514 n St 2s Do. 6per Cent. Non-Cum. Pref. .. 1$—2 i odd 
cs M Devonport & Dist. Trams, „ 18 624! + 541 29 15,410 |+ 5| 4jej| Do. 4} per Cent. Ist Mort. Deb red). 80 —83 |5 8 0 | July.. 
n Dover Corporation ......| s 19 280| — 12 | 16 3.778 |— 3 370°] Folkestone Electricity Supply Co. Ord...) 44—8 | 6 0 0 April, Oct 
Dublin & Lucan Railway  , 25, ,213| + ,56| g 646 |+ S| 6 | Do. 5 per Cent. Cum, Pref.......«.| 44-5 |5 0 0 Mar,’ Sept 
Dublín United ...... veel 4, 25, 6824| + 917 | 30 174.970 i+ St.| 44?4; tDo. 44 Ist Deb. Stock (red.) ... s.a. 88 —9 | £ 0 0 Feb. ri 
Dudley-Stourbridge enn] » 18 | 1.100 | + 89 | 2 26.481 | + 5 HA Hove Electric Lighting Ord......... » 75 —83 613 At il Oct 
Dundee Corporation ....| » 23| 1422| + 86 | 10 13,260 ly St. | 44?4| Isle of Wight E. L. & P. Co. Deb. Stock..| 88 —91 5 0 0 uis 
East Ham Council ......, 4 26 | 942, — 145. łI7 17.626 i= 5| 5/0 | Kensington & Knightsbridge Ord....... 71—7 516 O|Feb, Au 
Erith i6 vin V aad orh | » 26, .299, t 52 ' tl? | 4,856 i+ 5| 695 Do. 6 per Cent. ist Pref... esses. oe 514 0 Jan, J F 
quis Exeter Corporation ..... » Ssl 3751+ 181 17 | 5765 '+ >| 462 | tDo. 4 per Cent. Deb. Stock (red.)....| 88 —91 4 8 0 Si 
pad Gateshead & Dist. Trams; ,, 18 1.581 | + 459, 29 34.756  4- 94 | Kensington & Knetbg.Co.& Notting Hill "UU 
ae Glasgow Corporation ..., ,, 26; 14,921 | — 1,124 | 8 | 158.803 |+ Co. (Joint Station) 4% Deb. Stock (rei.)) 89 —92 | 4 7 O | April, Oct 
; Con: enia Sem these on 26 137 , + 7 | 30 3,828 + 4196 Ra p ro Co. mn Deb. Stock..| 74 —78 | 515 6 pu ' July 
a TPM. « «een d bu s i 1/6 ondon Elec. Supply Ord...........--* 1} —1} 4 
M - Gravesend-Northfleet_... » 18 | 268 | t 54| 29 6,498 i+ 3/0 Do. 6per Gent. Pref vatis AER a ae it st 5 U 0 Mar Sot 
mit Gt. Northern & City Rly.. = ae i » d oa oF Do. 4 per Cent. Ist Mort. Deb....... 88 —91 4 8 O| Jan : July 
Greenock & Port Glasgow . „ PB 879 | — 104 | 29 23,852 i+ 2/3 | Metropolitan Electric Supply Ord....... 3t -3; 515 0 April Oct 
T Halifax Corporation ...... ., 22] 2273|-* 21, 16 | 34715 |— 2/3 | Do. 4} per Cent. Cum. Pref... «es. 4t—4) |5 0 O|]Jan, July 
; j . Hastings Elec. Trams Co. | ,, 24 1,212 — 7 | $30 27,494 LE 44s | Do. 44 per Cent. Deb. Stock Ist Mort.. 96 —99 411 0 June Dec 
fente Hong Kong ....... eee ”  26,$10,2200 | — $403. $JO | $286,343 |— $43,180 34%: Do. 34 per Cent. Mort. Deb. Stoc^(red.)| 77 -80 | 4 7 3j Jan , July 
„lina Huddersfield Corpn. ..... a» 26 2494 | + 224 17 | 36,200 i+ : 4^0] Newcastle & District E. L. 44 Mt. Db. Sr. 90 —84 57 6 Ue 
" Hull Corporation... s.e.. » 26 2,974, + 118) 17 | 51,565 i+ 6% | Do. 2nd Mort. Deb. :. «TIE 93 —96 |6 5 0 " 
Sa llord District Council ... „ 26; 449, — Aj M 7,898 |— 44%] Newcastle Elec. Sup 44°4 Ist Mt Db.. 414 3] Jan, July 
fant llkeston District Council .;, „ 23 133 | + 9, 17 2477 |t S | North Metro. Elec. Power Sup. 5 Morts. . 419 0 E 
STDS Ipswich Corporation .... » 26 5l6 | — 32 17 7721 |— 6/0 | Nottine Hill E. L. Co. 6% Non.Com. Pref. 217 0 E 
Isle of Thanet Co. sese.. » 26 L413 | t 31 44 21.3252 I+ 4/0 | Oxford Electric Ord...... een 14 0 | March .... 
Jarrow ...... ee timed? ae. 18" 171 | + 201 29 4075 |+ 2/6| Do. 5perCent Cum. Pref. ...... 11 Oj|Mar. Sept 
mm Kidderminster & District » 18 153 | — 16, 29 3.304 i+ 4"$ Do. 4*?$ Dab. Stock...... enne 10 0 p 
e Kilmarnock Corporation. ,, 26 203 | — 48 | 410 1,870 |t 5/0 |tSt. James’ & Pall Mall Elec. Ord pees x 12 6| Feb, Aug 
2 Kirkcaldy Corporation .. n? PR sae T | 3/6 | tDo. 7perCent. Pre... enn O 0| Feb, Aug 
Lanarkshire Trams Co. .., ,, 24 1,945 | + 496 | 29 48,475 + 31?4| Do. 3} per Cent. Deb. Stock (red.).. 2 0 Jan, July 
T Lancashire United ...... jo” 23 1,56] | + 204, 29 43451 l+ 4/4: | South London Electric Supply Ord..... 10 6 April utes 
nil | Leeds Corporation....... » 20 8,564, + 729 17 140,918 ‘+ ^ Do. 5°% Ist Mort. Stock (red.).......* 1 0 " 
I: Leicester Corporation ... ls sed T 13 : | /? | South M:tro. Elec. Lt. & Power Co. Ord. - Feb, Aug 
Leith Corporation ..... | n» 265 763 E 410 7806 i+ z| Do. 7 per Cent. Ist Pref ....... i ien 18 0 | Feb, Au 
| Lincoln Corporation .....: ot a Ls ae I "T 44%] Do. 44 Ist Deb. Stock (red.)........ IO 11 April Oct 
Die: Liverpool Corporation ..., 4, 19; 14650 | + 1,803 ' $29 365.160 i+ 25,539 Urban Electric Supply OrJ......... 3 April, Oct 
i Liverpool Overhead Rly.. ,, 27 1,829 | + 153 | 30 50,660 '+ : Do. 5perCent. Cum. Pref.ex 3/-in Certs 4 0 April, Oct 
i Llandudno&ColwynBayR. ,, 25 | 661 | + 92 | 34 9.124 4 902 44°4| Do. 4$ per Cent. Ist Mort. Deb...... 2 0 April, Oct 
pats London County Council . ,, 16 42,745 | — 1,468; 15 648,332 |— 23,078 59^ | Uxbride2 & District E.S. Co. &"5 Db. St. 18 6 S 
nrl London Elec. Ry. Co..... ., 26] 12,655 | + 805 ; 30 421,980 i+ 5,770 . | Waste Heat & Gas Elec. Gen. Stations.. 14 6 | May, Aug 
m London United ........ 4. 235 7054 | — 42 | 30 182,978 ;— 2,376 Westminster Elec. Sup. Ord.......... s. 17 6 Mar, Sept 
i Lowestoft Corporation ..| ,, 26 308 | — 30 | 42 7,507 + Do. 4} per Cent. Cum. Pref. ..... 5 9 | Jan July 
x Manchester Corporation Js 26; 17605 | + 1,169 (d 299,850 |+ 14,354 
Merthyr sesso, pe 8k at 37 D e pA NT Electric Railways and Tramway. 
E Metropolitan Dist. Rly..-| 3, 26, 12785 | + 763, 39 | 394.789 + 10.10! 
| Metropolitan Elec. Trams.: » 18 9658 | — 46 29 257,644 I+ 5.092 Bath Elec. Trams Pref, Ord..... eee . April 
Middleton ......ssecece "18 446 I + 7, 29 | "$9992 + Do. 5 per Cent. Cum. Pref........... 8 0 | Jan, July 
7 Nelson Corporation ...... 26 237 | + 60! 17 | 31572 + Do. 4 Ist Mort. Deb. Stock (red.).... 6 10l AÀ ril Oct 
a Newcastle-on-TyneCorpn. , 26 4,666 + 334, 18 81.521 i+ 6,416 B'ham Dist. Power & Trac.4} IstDeb.Stck 2 0 jan ' Jul 
a Newport (Mon,) ..... ' 3e et] + 23! 17 | 12912 + Bristol Tenue oaa OF dsr 0 O| Feb, Aug 
Northampton Corporation : 25 Sol uS 10 §17 9.670 + Do. Cum. Pref lee Wiese ee (8 EE EEEE E. 0 0 i E 
Oldham, Ashton & Hyde. ,, 18 i 734: + 52. 29 | 17.662 |+ Do. 4 per Cent. De^s..... e eene 8 6| Feb "Au 
Oldham Corporation ws. cx 127 2357 $} 280. 18 39408 i+ 2,055 BritishElectricTraction6°%Pf.Ord.NonCm June D a 
i,t Perth (N.B.) Corporation. ,, 23 35. «ce 4 to | 1,816 i- i Do. Def. Ord. Staus tp Wo "m i ai 
^ „Perth (W.A.) Elec. Trams... kd | i | Do. 6 per Cent. Cum Pref... ++... 8 O|Feb, Au 
Peterborough oseese, 27 18 282 | + x 77 29 4.796 + Do. 7 per Cont. Non Cum. Pref....... 6 J : s 
Portsmouth Corporation.’ ,, 26 2.504 | ES 57! 17 37855 |— | Do. 5 per Cent. Perpetual Debs...... ; 7 6 | April, Oct 
, Potteries ioci costae ss oo" Te! 207)—  76| 29 | 60052 '+ 7,074 Do. 44 per Cent. 2nd Deb, Stock....-. ? 0| May,” Nov 
: Preston Corporation ....  , 23 '86] | + 44, 17 15013 l+ 1.135 tCentral London Ordinary Stock........ 0 O|Feb, Au 
: Rotherham Corporation «| » 23 989 + 252 16 15.702 taf 4.036 Do. Gtd. Assented Ord. Stock ....«« f E 
Rothesay .....esececess ^ 1B | 472 | — 68] 29 5030 |— "210 +Do. 4 ver Cent. Pref. SOCK Avene eee 0 0| Feb "i Au 
cx Corporation ....  „ 28, 5,278 | + 340! 17 90,041 m 2.472 Do. 44 per Cent. Pref........ eee 4 à A s 
. pones PEEP 8:8 870 R70 :4 020 | = 23 | $18,000 + $2,934 3 $54,200 I+ $7,889 Do. Gtd. Assanted Pref. Ord. Stock.. di 
eernes$ vesesecesoenes! 4, 18 72| + io | 29 1459 I+ 9 Do. Deferred Stock....... IP 9 | Feb 
y Sheffield Corporation .... 18| 2X 592] #18 | 130290 + 12.89 Doi- <Gtd. Assented Di Ord: Stok my ie S, 
Singapore Trams Pe ai , , | E Cnt Des ee Rus 0 | Jan, July 
eiropalifanc c. o. "i = "D ity uth London Rly. Con. Ord.... f 
South Staffs ........ iu Duy i5 ER = Uu 2i d sl E, 098 tDo. 5per Cent. Pref. (1891).......... s: EID, Aug 
Southampton ......... [n : i fDo. (1896)....... ——— KS Ups 0 FED. AE 
Southend Corporation .., ,, 23 1185 | + 171 i7 14,689 |+ 1.443 fOo. (1901)...... e eer nn fees 0 | Feb, AGE 
Sto dee UE M RA ” el 37|- 9| 29 8.234 + — 494 tDo. (I ei M RE O | Feb, Aug 
eur z eA E 26 874 | + 84 | $17 13,561 | + 3,604 a due & pus onr Ord.s sce : May, Nov 
n¢erland Corporation. . ‘5 i 17 9 > t. Northern itv Pref. Ord......... : 
: Sünderland Deret ao n 2: Es i: 153 | Hh 20036 x ATA ]Hastings & District Elec. Trams Ord... .. Eum ee 
! Swansea Trams......,... » 18 | 1,376 it IBJ 39 | 3536 |+ 348 Do. C/o un TIe E 0 | April, Oct 
| Swindon Corporation <s., Y 23)  152| +  7]|ll6 | 2630 |+ 187 Imperial Tramways Ord.. s.s...» e Mar." Sept 
Ton wevosesessacen ; oi 18 54 | + 4 3 1.340 T 100 Do. 6 per Cant. Pref. ..... PPP 6 Mir SR 
ynemouth and District . £ 18 391 Rs 15! 29 6.825 4 543 Do. 44 p2r Cant) D3bs.. ror olJ ar, B 
yneside Tram. Co. ..... ” 23 562! +  42| 4 0745 |— 10 Lof Thanet E. T. & Lt. 5 pər Ceat. Pref.. 0 Mi i y 
Wallasey Corporation... ” 26| 1323 | + o:00 | [7 20833 |} 1,409 Do. 4 per Cent. Dzb. Stock.......... 61] "iL t 
alsall Corporation .....: |, 26 '620 | + ae 18:263 Lo EAI Lanarkshire Tramways........ «eese n Feb’ july 
Warrington Corporation. i i. , , 2m e am i $9 RA LienDeb.Stk. 0 jan: m 
am Corporation .. ` $ x Pa P S ndon Electric 4% D?b. Stock........ d 
Weston-super-Mare oll” re zd + 106 | il A ket T Hs Do. 4 per Cent. Pref. ......... atv ^ zn 
olverhampton Co. soo] ” lg e i 29 13062 |i 1,053 London United Trams 4?61st Mt. Db. St. 1|] oe 
"Wo verhampton Corpn. 1 " 23 ] 149 139 , d e. Mersey Con. Ord. tock "ee 29029 tese Fob July 
| oroester eee, e Bl "osito 48l 2 836 |4 ^ 483 44% Metropolitan Elec. Tram: 44% Deb.'Stock oil tan Aug 
Wee coo * | dr B B | Sie F 3 3E] His tuasoan Ralwar Conmldaid: d peser 
ire W.R. Trams ..| |; "dos t.|1 Metropolitan way Consolidated.... os 
| LAC EBEIE ENEIERNE t sy] a eer 
* Partly electrical. I Sy atowance 
: | e N allowance has been made for accrued interest or redemption, t Ex Dividend. 


(a) These comparisons are with the corresponding period last year. 
porti a M. ^9 Basan € Dine 9 dave. 
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E ELECTRICAL COMPANIES" SHARE 


LIST,.—Continued. 
E] Price *RATE LAST Price *RATE 
= |Drvr- NAME. Wed., |rercent.| DIVIDEND Divi- NAME. Wod., |rERcgwr.|| DIVIDEND , 
Ui DEND A a mE July 30. | Yiecvep. oe DEND July 30. | Yirecpep UE. 
Electric Railways and Tramways— Continued. £ s. Telephones. z £ s. d. 
St, 23% err ue Rly. Surplus Lands Stocks.|. 59 —61 |410 O | Feb, Aug |100,2$ Ai Telephn. & Telegh. Cap. St. MEA ..| 130 —133 |6 0 0 
St 2 tDo. 3j per Cent.Preference......... 81 —83 |4 4 3) Feb, Aug .|495, | Do. Coll. Trust $1,000 4 per Cent. Bds. i ame, 4 6 6 | Jan ` July 
St. 3 o tDo. az Cent. A” Preference....| 73 —8l E 4 3 | Feb, Aug % | Do. o Cons. Bonds | Leeciaveees —107 | 3 14 9 ^ 
St. 3 do tDo. per Cent. Convertible Pref..... 77 —T9 |4 8 6 | Feb, Aug 5% | Anglo- PA Tel.5% Ist Mt. Db. Stk. 104 --106 | 4 14 3 | Mar ' Sep 
St. 3 do m sse Cent. Pew Stock.. 83 —85 |4 2 6 Jan, July S/O TCh TOlephotl, + iex vo xul mk Rt hes kk |5 90 0 ugust 
St. 134% | Do. per Cent. Deb. Stock.. 80 —82 |4 5 3 Jan, July :2/10]| Cuban Telephone 5% Ist Mt. Con. Bds...| 94 —96 |5 4.0 Aca: 
St| | Metropolitan District | Railway Ord..... | 321—331 Feb, Aug 10/7, | Monte May Telephone Ord........... | —lb |5 6 4 | Nov... 
St. 4 % | ÓfDo.. 4L Nirat Prol Leeeosesooxexusaus B5 5553 Feb, Aug 1 0/6 M OE Philos roe $à 1—i 514 3 May, Nov 
St. 38% | tDo. Assented Ext. Pref. (Int. Guar. by | | 44%| Ne M YN Telephone Co. 30 yr. Bnds.. 981—991 | 4 10 6 ‘iy 
3 Und. Elec. Rlys. Co. of London, Ltd. J 73 —76 |412 9| Feb, Aug I BAST SOONER aixa Vk oes eoe res DT MEANS 14^—132 |5 8 0 April Oct 
St. | 3% Do. 3 per Cent. Consoltd. Rent-charge 69 —71 4 4 6 Jan, July 1 0/77| Do. 6 per Cent. Cum. 2 ERTIES | i-i | 416 0 April, Oct 
St. | 4% Do. 4 per Cent. Midland rahe dose 94 —96 |4 3 3. Jan, July |St. 4% Do. 4perCent. Red. Deb. SINE sacs | 864—833 | 4 10 3 | Jan ? July 
St. | 4% |.1Do. Guar. Stock 4 perCent........... 82 —84 | 4 15 O | Mar, p | St... 4}% | Telph. Co. of Egypt 44% Db. Stk. (red.).. E 95 —97 |412 | jan, July i RI 
St. 6% Do. ipe Cent. Perp. Deb. Stock . 136 ~139 | 4 6 O0 | Jan, July 5 6/0 | United River Plate Ord. 1 to 230,000.. 6ł}—7 515 0| July ..... 
St. 38 pat Conk DIS sacs 940000 ens 92 —94 |4 5 0| Jan, July 5, 2/6 Do. Sper Cent. Cum. Pref...........| 5 —5 411 O0 | June Dec 
1| 8, Potteries É Electric Traction Ord... ss sit: (8 2 6| April, Oct [St.| 44%| Do. 4j Deb. St. Red..............., 100 —102|4 8 3 Jan : July 
sc MA Do ap per Cont Deb Stocks v2.) GASES |S 80 M, NE || | 
r Cen OCR ANE ee ux: |, May, Nov I Financial I 3 A 
2E Uus rus Bec TEL 0 One PE o 18.90 z 5 3/0 | Elec. & Gen. Tiree ote CLE Pref.| 35-41 | 617 0 
t.| 4% | Do. 4per Cent. Deb. SRL acc 63 —68 | 518 O| Jan Jul | Zi eg uly | 
Sale” | Wades i fag ar pa 333) ; y |10 | 6/0 | Globe Telegraph & Trust............-- 108—114 | 5 7 0 | Sp,DcMr]Ju 0, 
..| 44%| Do. pm he aate Ee m manos E don la y. | Ue 10 | 3/0 Do. 5 per Cent. PEM, ss chavevenesaes S Lan 4 15 $ | Sp,DcMr]u os 
st 6% Do. 6% Tu in Deb. Rd. St. un 109 -i 5 50. "s 10 6% | Submarine Cables Trust (Cert.).. 24—127 |414 3 | April Oct —— 
es o o n s. (with Coup. 11) .... as 612 0) | 
"odi P emp (W.R.) Elec. Trams, Ord..... t+} | pene. we | Colonial and Foreign Electric " 
5| 1/6 | Do. 6 per Cent. Cum. Pref........... 3&—348 | 318 6 | Railways, Tramways, &c. NT 
M Ka 4t% | Do. 4h per Cent. Ist Debs........ S. 86 —85 |5 6 0| Jan, July 5 2/9 Anglo-Argentine 5% Cum. Ist Pref...... r ty S 0 O | April, Oct 
| LEE LI & ^ 
Electric Manufacturing, &c. | | Silas | be A DIM ind Pref. POE ROS; $6 97 1E ED ms nu 
SE Ly Anchor Cable Co. 44% Deb. Stock......| 98 —100 | 410 0 — St. | Ht Do. 4 [3 Deb. iets oe ae 944—964 | 4 13 3 une, ec "Ba 
1 | T Aron Electricity Meter Ord eces0002099999 | k-—H | 7 14 O0 | AP St. 5% Do. 5% Deb. Stock... eese eene 97 —99 5 1 0 ` S 
i 5 .| Do. 6% Cum. DE TIIDDDE | me LAS | 2 2 0| April, Oct [St.| 5% Auckland Elec. Trams, 5% Deb. (red.)..| 100 —102 | 4 18 0 | Jan," July alot 
100] - | Do. Ist Mort. Con. DBs... -sso ss —9» (912 0 i 5| 4/0 | Brisbane Elec. Trms. Invest. Ord... .... 6j—-74 |5 8 O | May saa Arüngl 
N 9/7, Automatic Telephone Mfg Cobh Cm. Pf.) Iw—l& |S 1 6 Là 5| 2/6 | Do. SperCent. Cum. Pref........... 4t—St_ |417 6| May, Nov "oum. 
TM rigger Sor Wear Ondjescaocesnnives|, 2957974 15.2. 0| April, Oct | SG | 419] Do. 41 per Cent; Db. Prov. Carte... 97 —102 | 4 10 0 | Jan, July ge 
L| 9/72; Do. Pref. ex rights ..... «cesses | ue NL. d f St. | 8% | British Columbia El. Rly. Db. Ord.....| 123 —128 | 6 & O| Mar DX zh. Th 
5 2 | British Insulated & Helsby Cables Ord...)  71—8 6 1 9| July, Feb | St.) 6% | tDo. Pret. DL Ec S cele Dna 102 —114 |5 5 O0 May, Nov "r'eatig 
Sd Hadr MESSA LEE ss Sek etees? Stot 416 0 Jan, July (St, 5% | Do. 5% Cum. Pref. Per. Stock ......| 1024—1051| 4 13 6 | Jan, July it (j'en 
St. SU Do. 4j per Cent. Ist Mort. Deb. (red.). | 241—102, 4 8 0 Jan, July 40| 44°%| Do. "m per Cent. 1st Mort. ES 100 —103 |4 7 6 | April, Oct er 
St. 0/2; Do. 5% Mort. Deb. Stock .......... 99 —102 | 4 18 O| 100, 44%| Do. Vancouver Power Debs......... 100 —102 |4 8 O| Jan, July inis 
| || Qi). British L° M. Ericsson Mie. Co. 6% Pf...) V lE | 5 6 6 $ St. | 41% | Do. 4ł}% Perp. Con. Deb. St......... 951—975 |4 7 3 | m eor and P 
St. | 44%) British Thoms'n-Houst'n 44% Ist Mt. Db. Jo | 411 0 | Mar, Sept | St.| 5% | Buenos Ayres Lacroze Trams Ist Mt. Db.| 984—100}) 4 19 6 | Mar, Sept N 
3 ex British Westinghouse 10 per Cent. Pref.. won -» | Feb, Aug | St. 6% |fBuenos Ayres Port & City Tram, Ist aus. By 
100 ce | po: Ala hag End p pdt (rei) oe AX ft Lu | [eh Stok iosdoei rise ei dudas 89—93 |6 9 O | Feb, Aug uid EA 
/o r X : 
S| | ain heee ta Biotan E SE | Eae o1 Mi | g gp | Catta Tamaya iiaii.: aé |E B obar, Spt sm u 
= ris Do. 44% Perp. ist Deb. Stk... 38 —43 10 9 6) Mar, Sept St. | 44°%| Do. 4$% Ist Deb. Stock (red.)..... 4 95)—984 | 4 8 6 Jan, July X Br. 
St. 10/0 Do. TTA 2nd Deb. Stock ...... re —27 1613 O| Jan, July l| 1/0 | Cape Electric Tram Shares ............ wv A E m. F E 
B | Ea oe N oh ag peta "y mi), (612 0| Jan, July | | 5 1/3 | City of Buenos Ayres Trams Co.(1904)Sh., 55—9& |410 0 | F,My, AN fee 
S a| pee opr Cear Gom. PIS Saige WP —St |419 O| Jan, July | St.) 4% | Do. 4 per Cent. Deb. Stock.........- 92 —97 | 4 3 0) June, Dec T 30s 
St. TRO Do. 4j per Cent. Ist Mort. Debs. (red.) 96 e 411 O0 | Nov, May | St.' 5% | Colombo Tr. & Ltg. 5% Ist Mt. Db...... | 901—946 | 5. 510! May, Nov *e Vine, 
1 4 4 | Castner-Kellner Alkali Co... ........ 3i ^» 515 0 May, Nov .. | 5% | Havana Elec. Ry. Con. Mt. 594 $1,000 50 em ^ 
St. A tDo. 44 per Cent. Ist Mort. Deb. (red.) 102 —105 | 4 5 23 | Feb, Aug | year Coup. Bds....cceseeceece 944-98) |5 1 6 Feb, Aug init 
i Bec. | Consolidated Electrical Co. Ord.....,... ax T ae y 100 5% | Hong Kone Trams. Co. 5 per Cant. tet | i uA 
ITA Consolidated Signal Co............... »—3: |13 6 O | April, Oct Mort. Del amie OE 87 —92 |5 8 6, June, Dec w bs 
|| 0/73 . 6 per Cent Pref... essent 4 |814 0 | April, Oct IT Po aes Elec. Trams; Sheen vasa ee May Lr 
3 v Crompton & Co. (Nos. l to 85,000). TEE sj ee | da | Jan, July St. | 8% Do. 5 per Cent. TT AU De b. Stock.. 85 —90 5 ll 0 | Jan, July s ^ 
100} 5% | Do. 5 per Cent. Ist. Mort. Debs. (red.) 541—591 | 4 4 0 jen. July |St. 3% | Do. 6perCnt." B"Ditto.......... 25 —35 |811 O| Jan July me ri 
E 0/7. Dick, Kerr yis es i S eee | =S (€ 0 0|Sept...... i, 077, | Lisbon. Elec. Trams. Otd ii sco s0ccauscs | 4$-—1414 7 3| uy osea : Cx. F 
S Wis j| Do. 6per Cent. Cum. Pref... .. eser ici 17 8 0 | Sept...... 1075| Do. 6 per Cent. Cum. Prat. ceci esexe ict 416 O| Jan, July P uy 
oe i ou NT A" Sh.) (E3 pd.) u m Ue p Aue St 5% DS 5 per Cent, Reg. Mort. Debs...... | "as 5 i 2 Jan, Que Bethy 
| o | 9o. EN Pala) ew ceccserecesscercsoce "1 oe | Feb, ug 3/0 adras Elec. Trams. 6°% LET. vi —95 ed Mar, 2pt à 
st.| 4% | Do. 4 per Cent. Mort. Deb. Stock (red)| 53 —52 6 9 0 | June, Dec |St, 5% | D>. 5% Deb, Stock ene 101 —103 | 4 17 O Jan, July e 
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Ihe New Marconi Agreement. 
THE terms of the proposed new agreement between the 
PostMasTER-GENERAL. MaRcONISs WIRELESS TELEGRAPH 


ee eee 


Co. (Lrp.), and Mr. Marcont individually, in regard to the 


Imperial Chain of radio-telegraph stations for the British 
Empire, along with an exhaustive Treasury Minute 
and lengthy correspondence relating to radio-telegraph 
matters as they affect the Imperial Chain, were published 
last week too late for comment in these columns. There 
are, however, several points in the new agreement, in the 
Treasury Minute and in the correspondence that call for 
attention. In our opinion, the most important point is the 
determination of the Government that, in view of the 
decisive statements of the Admiralty, War Office and Post 
Office, no steps are either desirable or possible towards the 
establishment of the Imperial Chain by a State Department, 
elther existent or prospective. We greatly deplore this 
determination, which we regard as unwise, unstatesmanlike 
and unjust to the scientific and engineering staff already 
in the service of the State, and also to the staff which, we 
feel sure, could be collected by the State without diffi- 
culty—a staff which we believe will of necessity have 
to be created before any very long period elapses. We 
consider the present moment opportune for this important 
Purpose, and refuse to believe for one moment that anv 
serious obstacle to this advance exists which would not 
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instantly disappear when it became known that the State 
was prepared to create a separate Department for the 


highly scientific and technical work which the provision of an 


Imperial Chain involves. There is a large amount of other 


work, closelv allied to the radio-telegraphic service, which 
the suggested new Department could be called upon to carry 
out, work which would thoroughly justifv the provision of a 
a feature of the question at issue which we 
| consider has not received the attention it deserves. The 
| development of radio-telephony may be included in this 


categorv. 
' The Question of Urgency. 

As the recognised representative organ of the great 

profession and industry mainly concerned in these questions 
of the construction, equipment and maintenance of this 1m- 
portant State enterprise, we desire to associate ourselves 
with the view that the eztreme urgency of this Imperial 
Chain has not been proved. We are not convinced by the 
opinions of the State Departments which appear so chary 
of taking on the responsibilitv of doing this electrical 
That there should be no undue delav is quite 
obvious, and we have seen no effort made anvwhere to 
establish a contrary view ; but between urgency and 
extreme urgencv there is sufficient time available to take 
stock of what is being accomplished day by day and 
hour bv hour. We urge this point strongly in the light of 
what has transpired within the past few weeks. There is 
quite sufficient evidence before the Government at least to 
justify them in making haste slowly. In fact, the new 
agreement, the correspondence now issued in regard to the 
existing radio-telegraph position, and other factors, in 
the opinion of those who are competent to weigh facts from 
their technical end commercial, if not from their political, 
aspects, are tacit acknowledgments that the extreme urgency 
theory has broken down. This contention is not nearly so 
prominent in the new Treasury Minute as in the 1912 
Minute. There is so much that can be done before the ques- 
tion of wave-length, for instance, becomes pressing, that 
if the State policy urged in our Leading Article of July 11th 
were at once adopted all the urgency warranted by 
present circumstances would be provided for. Certainly no 
need for precipitancv is shown by the documents under 
On the contrarv. in the correspondence between 
the PosTMASTER-GENERAL and the Goldschmidt and 
Poulsen Companies, periods of “a few months " and “ three 
months " are respectively allowed for developments, thus 
depriving the main contention of much of its relevancy. 


work. 


notice. 
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Questions of Cost and Penalty. | 


THE new agreement provides that the increased cost of 
erection and equipment of the Imperial stations, which has 
occurred owing to the delay in the ratification of the July 19, 
1912, agreement, is to be considered as dating from the 
ratification of the new agreement, which is definitely fixed 
by the Marconi Company at August 31st next, assuring, at 
any rate, a final decision, so far as the company is concerned, 
by the date Parliament rises for the autumn recess. This is 
as it should be ; but, on the other hand, there are several 
points that are vague. For example, it would be more 
rational to have a separate price for each station (the sites 
having been secured), for the cost of transport, foundations, 
&c., may vary considerably, according to the site selected. 
We must also confess to some surprise at the smallness of the 
penalty in the unlikely event of default by the Marconi 
Company. The statement made bv the PosTMASTER- 
GENERAL on Tuesday in Parliament, in answer to Mr. PIKE 
Pease, makes the penalty for 12 months’ delay look trifling, 
especially in view of the alleged great urgencv of the matter. 
The penalty is much smaller than is commonly found in 
commercial contracts, in which, moreover, it usually rises 
at a progressive rate as the delay increases. Further, there 
seems to be no provision for the determination of the agree- 
ment in the event of excessive delay. Looseness in details 
of this kind merely give opportunities for litigation. 


Importance of the Agreement. 


WE are at this present moment at the parting of the 
ways in matters radio-telegraphic. A most momentous 
decision is about to be taken by Parlament, affecting & 
great industry as well a3 settling, practically once for all, a 
great State policy. Much more is involved in this important 
decision than the mere question as to whether the Marconi 
Company should be entrusted with the contract for the 
Imperial Wireless Chain. "The letter from Messrs. Norton, 
Rose & Barrington, and the PosTrMAsTER-GENERAL's 
reply thereto, deserve the earnest consideration of all who 
are interested in the development of radio-telegraphy. 
These interested parties include the great cable companies, 
who may find it to their advantage, and so to the public 
interest, to establish, either jointly or separately, a universal 
radio service to feed the cable service. The question 
arises as to how far the decision which may be arrived at by 
Parliament to-day will affect these important interests. It 
seems to us thet any scheme of radio-telegraphic extension 


and advancement which has the British Government for its - 


sponsor should be of so comprehensive and open a char- 


i: | 
acter as to rule in rather than rule out competitive systems 


of radio-telegraphy. So long as the interests of the British 
Empire are carefully observed, it is without the smallest 
shadow of doubt in the best interests of commerce and in- 
dustry that the field for radio development should be left 
untrammelled by the heavy hand of the State, which applies 
the most deadening form of tutelage conceivable, especially 


- 


against the Marconi Company's obtaining this contract, 
but merely to the nature of the contract. If the 
position of extreme urgency is assumed the Marconi 
Company are certainly preferentially placed. If, on the 
other hand, time is not the essence of the contract. then we 
think the Government should await developments, though: 
they may well proceed in the meantime with a large portion 
of the work of construction of the Imperial Wireless Chain.. 
By the way, there is a point in the correspondence worth 
noting, namely, Lord PARKER favours a start with two. 
stations, whereas the P.M.G.'s proposal is for three stations. 
There is no question that there is a great advantage in 
starting with only the two most urgently required stations. 
The whole chain ,must take a considerable time in 
erection, during which there may be marked advances. 
If provision is made for building two stations, the others 


could for the moment be left, so that advantage might be 
taken of later experience. 


Arcana Aa ma casum 


Telephone Wires Crossing Trolley Wires. 


OnE of the minor annoyances to which those concerned 
in the management of tramway undertakings are subjected 
is the necessity of providing guard wires at places where 
telegraph or telephone wires cross the trolley wires. This’ 
necessity, though it may seem a small matter, imposes on. 
the tramway undertaking an expense which it seems might 
well be avoided were the Post Office authorities willing 
either to put their cables underground or to use insulated 
overhead wires. With an optimism, which we must say we 
admire when what has happened in the past is remembered, 
a deputation from the Municipal Tramways and Tram- 
ways and Light Railwavs Associations waited on the 
POSTMASTER - GENERAL last November to suggest that 
the Post Office should protect their own wires, instead 
of expecting the tramway authorities to do so. We may 
remark that this suggestion has the greater justice on 
its side from the fact that in many cases the tramways have 
been first on the scene, and it, therefore, scems rather hard 


that they should be forced from this position of advantage 
by a Post Office rule. 


THIS suggestion of the deputation was favourably con- 
sidered by the PostMASTER-GENERAL, who some time after- 
wards admitted the possibility of using insulated wire in à 

great number of cases, but suggested that the tramway 


: undertakings should pay for this graciously bestowed con- 


cession at a high rete. As will be seen from the corre- 


spondence which we reproduce in another column, this rate 
was objected to, and a second deputation waited on the 
. PosTMASTER-GENERAL. As a result, the terms were reduced 
| in “ second comer " cases, and the conditions under which 
| payments are calculated were made rather less s:ringent. 
_ These terms and conditions have perforce, though with dis- 
appointment, been adopted by those concerned. 


| WE also share the disappointment, and regret that the 


so where an intricate and ultra-scientific industry like that of ` post Office authorities should have seen fit to adopt their 


radio-telegraphy is concerned. We sincerely hope Parlia- | usua] autocratic attitude in this case, and particularly that 
ment in its wisdom will carefully consider this aspect of the | Mr. SAMUEL should have thought it necessary to point out 
question, and will not allow mere political considerations to that the course taken was in the interests of the public. 


affect its decision. Our remarks are in no way directed Thijs argument is one which may readily act as a boomerang, 
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and come back on its creator with more force than is 


pleasant. The public may, in fact, consider that the 


PosTMASTER-GENERAL has not been acting in its best 


interests by forcing terms on other concerns performing 
public services, and that it would have been as well if a more 
generous course had been taken. In these cases the Post 
Office acts in a dual capacity, as one of the parties to an 
arbitration and also as sole arbitrator, with the result that 
it only makes such concessions as suit its book, while all 
arguments inimical to its interests, however weighty they 
may be, are pushed on one side with lofty disdain. 
feel that in such cases an independent arbitrator should be 
appointed, and that the Post Office should be treated as an 
ordinary trading concern. We have no doubt that this 
suggestion will savour of high treason to the Government 
official, but we are none the less sure that it is the course 
which ought to be adopted, and the only wav of removing 


such cases of unfairness. 
ee 


Generator and Prime Mover Capacities. 
In another column we give an abstract of a Paper, read 
‘by Messrs. D. B. Rusumore and E. A. Lor before the 
American Institute of Electrical Engineers, in which the 
authors advance a plea for the more exact equivalent of 
power between the generator and the prime mover driving 
it. They point out that in many stations the full power of 
the prime mover cannot be utilised because the generator is 
too small; and, conversely, it sometimes happens that the 
generator output cannot be fully utilised because the prime 
mover is too small. It may be, for example, that the 
generator is designed for unity power factor, whilst the 
power factor of the system on which it operates is 0-8, in 
which case only part of the capacity of the prime mover can 
be utilised. Under almost the same heading might be 
placed the practice of specifying that a generator should 
take 50 per cent. overload for a somewhat lengthy period. 
This sounds well, because it appears as though one were 
dealing merely with a generator of x kilowatts, whereas in 
reality one is dealing with z+y kilowatts, and if this 
machine is habitually run at an output of merely z kilowatts 
the efficiency is probably not the best that is obtainable. 
The question is more involved than it used to be owing to the 
more extended use of steam turbines, in which the efficiency 
does not vary so markedly with output as is the case with 
reciprocating steam engines ; and in which, moreover, the 
efficiency of the prime mover, apart from that of the 
generator, cannot be so readily determined. A similar 
fallacy is apt to appear in considering temperature rise. 
Engineers sometimes compliment themselves upon the fact 
that the temperature rise of a given generator on test is 
considerably lower than that specified as being permissible. 
This, however, merely means that the generator in question 
is larger than is really necessary for the work that it has to 
do, and that a better all-round result might have been 
obtained with a smaller machine if it had been available. 


———— ull — gp —— ———————— 


Lotschberg Tunnel Electric Railway.—' The Times " states 
that difficulty is being experienced in the recently opened 
Lótschberg tunnel in Switzerland, owing to tunnel water inter- 
fering with the electrical equipment. | l 
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Electricity in  Mines.— The Genera! Regulations under 
sec. 86 of the Coal Mines Act. 1911 (and applying to all mines to 
which the Act applies,) made by the Home Secretary on July 10, 
1913, have just been issued, and will come into force on Sept. 15. 
These include the electrica! Regulations previously in force, 
which were modified only so far as was necessary to bring them 
into line with the other sections of the Act. When the draft 
of the new Regulations was issued in Januarv it was intended 
to put them into force on April 1. (The draft Regulations so 
far as they relate to electrical matters appeared on pages 335- 
to 342 of * * The Electrician? Electrical Trades’ Directory and 
Handbook. 1913.”) In consequence of the receipt of numerous 
objections to the draft General Regulations, Lord Mersey was 
appointed to inquire into the objections, and to make such 
alterations as he considered necessary as the result of the 
inquiry, and this delayed the final adoption of the Regulations. 
until July 10. There were no objections to the electrical 
Regulations, and therefore these will come into force in the 
form in which they appeared in * ‘The Electrician" Electrical 
Trades’ Directory and Handbook, 1913.” 


The Largest Electric Mine Hoist.— Electrical! develop- 
ments are proceeding at a very rapid rate in connection with 
the South African mining industry, and there is much plant 
there which deserves careful attention on account of its. 
technical interest and also on account of the magnitude of the 
power involved. What is probably the largest electrically- 
operated mine hoist in the world is now, we understand, in 
course of erection in connection with the undertaking of the 
Crown Mines (Ltd.). This company is equipping its shaft 
with a 4,000 H.P. hoist which will operate on the mains of the 
Victoria Falls Power Co. without anv attempt at equalisation 
of the maximum and minimum power demand. The important 
nature of this proposal will be realised when it 1s remembered 
that with a hoist of this description the motors will require 
something like 7,000 H.P. during acceleration, resulting in a 
load of 9.000 n.r. on the transmission line. The electrical 
equipment, which has been built bv the General Electric Co., 
of Schenectady, consists of two 2,000 n.p. continuous-current 
motors, one being connected at either end of the drum shaft 
of the hoist itself, which has been built bv Messrs. Fraser & 
Chalmers, of London. The drums which the motors will 
drive are of the cylindro-conica! tvpe. the smaller diameter 
being 12 ft. and the larger 20 ft. 8in. The speed of the drum 
is 53-5 revs. per min. The voltage at which the continuous- 
current motors operate 1s 500 volts, the motors running in 
series and being controlled on the Ward-Leonard system. 
These hoist motors will receive their power from a motor- 
generator set converting the 50-cycle three-phase power to 
continuous current. This motor-generator consists of a 
5.000 H.P. three-phase induction motor, operating on the 
50-cycle 2.000-volt circuit at 375 revs. per min. It is direct 
coupled to two separately excited continuous-current gene- 
rators, each of 1,600 kw. capacity. These generators are 
connected in series, and have compensating and commutating 
field windings to prevent sparking. In order to supply the 
necessary current for exciting the fields of the two hoist motors 
and the two generators a 60 kw. shunt-wound exciter is pro- 
vided. The magnitude of this equipment will be more fully 
realised when it is mentioned that the total weight of the motor 
generator set will be 138.000 lb., while the total weight of each 
hoist motor will be approximately 142,000 Ib., exclusive of 
shafting and bearings. When it is remembered that this. 
mammoth electric hoist is only one of a hundred or more elec- 
tric hoists operating on the lines of the Victoria Falls Power Co. 
the magnitude of the electrical interests involved in the develop- 
ment of the South African mining industry will be realised. 


Cable Interruptions. Date of Interruption.. 
Latakia—Palura ............ . eee May 26, 1910 
Scalamova—Samos ........csccssssscssssecseveesenees April 21, 1912 
Marmariza—RHRhodes............ ....... esee e.. April 21, 1912 
Bessika—Tenedos  ............... eene April 24, 1919 
Poulocondore—Pontianac..................... ess. July 65, 1912 
Jamaica— Colon ....... w—À "— — June 9, 1913 
Chorrillon—Mollendo (Perou) ..... ..../............ . July 29, 1913 
Chorrillon-— Iquique ..;;.,..:. Pers eaa July. 31, 1913 
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Hertzian Waves.—Bv experiments recently carried out by 
Messrs. Abraham, Dufour and Ferrié with Hertzian waves 
between Toulon and Paris. and communicated to the French 
Académie des Sciences, it was found that the speed of pro- 
pagation between those points was 295,900 km. per second, 
almost the same figure as for light (300,000 km.). Experi- 
ments will be continued to determine whether the speed is the 
same when Hertzian waves are sent across the sea. 


Radio-telegraphy Immune from *Jamming" in War 
Service.—According to a description given by the “ Wireless 
World" of the radio-telegraphic equipment used by the 
Turkish army during the siege of Adrianopie, the equipment 
did not once fail during the 153 days of the siege. This success 
was obtained in spite of all the efforts of the allied beleaguering 
armies to * jam " the operation. The 14 kw. field station was 
able to transmit during this time some half-million words 
130 miles to the headquarters at Constantinople. 


* Limit of Proportionality ” in Aluminium.—In a Paper on 
aluminium cables (see THE ELECTRICIAN, June 20, 1913), read 
by Mr. B. Welbourn before the Institution of Mining Engi- 
neers, the author inferred there was room for further research 
work to determine the elastic limit (limit of proportionality) 
of aluminium. Since then a member of the staff of the 
British Insulated & Helsby Cables (Ltd.) has prepared stress 


Loads in Pounds. 


= cO A 2 A 3 S a B8 d a cc 
P e ? o v» = = rr ev rh e N e 
> © > [e] [^] © (am) o ae [-] 2 > = 
Extensions ín Inches. 
Loap EXTENSION CURVE FOR ALUMINIUM WIRE. 
(Din, =O 157 in. Area=0°0193 sq. in. Length 7°56 in.) 
Maximum Stress — 20,000 lb. per eq. in. 
Yield Stress — 23,500 ^d maximum 


Stress at Elastic Limit = 20,700 Hi i 


” *5 


LA 
Yo 
Elongation = 41°¢ on 7:56 in. 


. 
* 


» 


curves of à considerable number of aluminium specimens, 
of which we are able to reproduce a representative curve 
herewith. It will be noticed that the elastic limit i$ most 
clearly defined, though Mr. Welbourn considers this point 
should be more correctly called the " limit of proportionality,” 
as it is there the extension ceases to be directly proportional 


to the load. 


. Current Topics. 


Subjects of current interest dealt with in this issue include 


the following :— 


0:33 


Mechanical Engineers, by Prof. B. Hopkinson, F.R.S. (p. 732). This 
subject is also dealt with in our Leading Article (p. 734). 

We give an account of some '* Recent Radio-Telegraphic Tests 
between Arlington and the s.s. “ Salem ” (p. 720). 

We give particulars of the new Marconi agreement which was 
presented to the House of Commons last week, 'and also publish 
some correspondence which has taken place on this subject (p. 736). 

Companies’ Meetings and Reports.— The . meeting of the Spanish 
& General Wireless Trust is reported, and the directors’ reports of 


the City of London Electric Lighting Co. and the Compania Alemana 
Transatlantica de Electricidad are abstracted (p. 752). 


OBITUARY. 


Pror. JOHN MILNE.—We regret to record the death of Dr. John 
Milne, which occurred at Shide, Isle of Wight, on Thursday, July 31st, 
at the age of 62. Prof. Milne, who was world-famous as the ex- 
pounder of the science of seismology, started his engineering career 
as a student at the School of Mines at the age of 21, and at Kings 
College, London. From here he was selected for cable-laying service 
in Japan, where he remained for 20 years. He was appointed in 
1875 to the chair of geology and mining in the Imperial College of 
Engineering at Tokyo, where he had for colleagues many British 
scientists, among whom were Profs. Perry, Ayrton and Ewing. In 
1880 he founded the Seismological Society of Japan, which existed 
up to the year 1892, having accomplished, amongst other permanent 
records of its work, the seismic survey of Japan, embracing nearly 
1,000 stations. The efforts of the members of this society, in 
co-operation with the assistance of the British Association, by whom 
a committee for investigating the earthquake and volcanie phe- 
nomena of Japan was formed, with Prof. Milne as secretary, led to 
the true foundation of seismology as a valuable science. The rapid 
progress of this science was greatly aided by the gift possessed by 
Prof. Milne as a scientific lecturer. Due, it is supposed, to misunder- 
standing of the political situation at the close of the Russo-Japanese 
War, great resentment was rife in Japan against all Europeans. 
and, in the course of disturbances so occasioned, the seismological 
observatory, with the greater part of its most valuable contents of 
| literature and instruments, was burnt down. This resulted in great 

scientific loss in the matter of seismological records. The Milne 
seismograph, evolved from designs made at Tokyo, has become the 
standard instrument for recording earth tremors, and a network of 
50 observation stations, originating with the observatory instituted 
by Prof. Milne at his residence at Shide, Isle of Wight, has been 
established in various parts of the world. In 1894 he was 
awarded the Lyell medal by the Council of the Geological Society. 
also, in 1908, one of two Royal medals of the Royal Society, of 
both of which societies he was a Fellow. For his services to the 
Japanese Government he was awarded the Third Class Order of the 


Rising Sun. In 1906 he received the honorary degree of D.Sc. from 
the University of Oxford. 


PERSONAL. 


~ 


Mr. Henry Percy Maybury. M.Inst.C.E., the county surveyor of 
Kent. has been appointed chief engineer to the Road Board. Col. 
Crompton, C.B., will continue to act as consulting engineer as before. 


APPOINTMENTS VACANT AND FILLED. 
Applications are invited for the post of engineering clerk of works 
to Rhondda Urban District Council. Candidates must have had 
good mechanical engineering training and experience with steam 
plant and in general electrical work. The successful candidate (if 
giving complete satisfaction) will be appointed chief electrical engi- 
neer. Applications to Messrs. Robert Hammond & Son, the con: 
sulting engineers to the Council. 64, Victoria-street. Westminster, by 
Aug. 16. See a'so an advertisement. 

The Commonwealth Public Service Commissioner invites applica- 
tions for the position of electrical engineer. Postmaster-General 8 
Department, for the State of Queensland. Salary from £528 to £600 


. , per annum, Applications to the Commonwealth Public Service 
Mr. A. J. Lawson contributes an article on ‘ Tramways of the 


United Kingdom ` (p. 725). 


Mr. J. S. Forrest contributes an article on ** The Electric Are as 
Standard of Light ` (p. 729). 


Commissioner, Melbourne (Victoria), by Oct. 18. Particulars of 
qualifications, &c., are given in an advertisement. 


a A sub-station attendant. preferably accustomed to e.h.t. motor 


generators, is required. Commencing wages 35s. Applications to 
We publish an abstract of a Paper on “ A New Method of Cooling 


Gas Engines," read at the Cambridge meeting of the Institution of 


Bradford Dyers’ Association (Ltd.), 39, Well-street, Bradford. See 
advertisement. 
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A chief inspector of telephones is required for the Government of fining of Steel in an Induction Furnace of Special Type." by Mr. O. 
Frick ; “ Present Methods of Testing. with Special Reference to the 


Ceylon. Salary £250. rising to £350, Duty allowance £30. Candi- 
dates must have special and practical knowledge of multiple switch- | work of the International Association for Testing Materials.” by Prof. 
boards fitted for magneto or c.b. working. Applications to Messrs. | H. Hubert ; ** The Crystallising Properties of Electro-deposited Iron,” 
Preece. Cardew & Snell, 8, Queen Ánne's Gate, Westminster. See | bv Mr. D. J. E. Stead and Prof. H. C. Carpenter; ‘* Modern Open- 
advertisement. hearth Steel Furnaces,” bv Mr. B. Talbot. 

An assistant motor superintendent is required by a supply author- Liverpool and District Amateur Wireless Association.— At a meet- 
ity in the east of London. Commenting salary £2. 5s. per week, plus ! ing of this Association held on July 31 it was announced that Prof. 
commission. See an advertisement. E. W. Marchant. D.Sc.. and Mr. L. S. Cohen had consented to 

Winders for traction motors are wanted for an electric railway in | act as vice-presidents. The subject of " extreme dá protection against 
the London district. See advertisement. Í lightning risks was again referred to, and it was suggested that a 

A demonstrator is wanted in the department of electrical engineer- double- pole two-way switch could be used for the purpose ot earthing 
ing of the City and Guilds' Engineering College. Salary £100 per both aerial and also metal guy ropes if thought necessary. l'o-morrow 
annum. Applications by Aug. 18 to Prof T. Mather, F.R.S., (Saturday) afternoon the Association is paving a visit to the Formby 
Exhibition-road, London, S.W. power station cf the L. & Y. Railway, with a view to witnessing the 

Messrs. Davis & Soper, 54, St. Mary Axe, London, E.C., are autho- generation of electrical energy on a large scale. The feature of the 
rised by Port Elizabeth (South Africa) Municipality (o receive appli- mise ting en July - md full ee o E Iavenpoos & Sou oe 
cations until Aug. 19 for the appointment of assistant electrical pore 3er us Ranwa or whict Pone Ls tae power cet , T = 
eugincer.. Salary £500. was given by the hon. sec, and treasurer. Mr. Samuel Frith, of Cros y, 

ngi y . Dee . to whom a ver, cordial vote of thanks was accorded. 

The Governors of George Heriot's Trust invite applications for the : 
post of assistant professor of electrical engineering and lecturer in 
electrical machine design. Salary £200 per annum. Further par- 
ticulars may be obtained from the Principal of the College, with 
whom applications must be lodged by Friday, Aug. 15. 

À lecturer in physics is required for evening classes in connection 
with the Staffordshire County Mining Schools. Salarys 150. rising 
to £200, Applications (on forms to be obtained from the County 
Education Offices, Stafford), bv Aug. 30. 

Án instructor in machine drawing is required at Huddersfield 
Municipal Technical College. Salary £142. Particulars from the 
Secretary. 

A professor of mechanical engineering is required for Sibpur 
Civil Engineering College, Bengal. Salary R.750, rising to R.1,000, 
per month. Applications by end August to Secretary. Board of 
Education, Whitehall, London, S.W., or in the case of Scotch can- 
didates to Scotch Education Department, Whitehall, London, S.W. 

Aberdare Urban Council require two shift engineers for their elec- 
tricity works. Commencing wages 32s. per week. Applications to 
the General Manager by Aug. 11. 

Applications are invited for the Chair of Civil Engineering (vacated 
by Prof. S, Dixon) at the University of Birmingham. Stipend £600 
perannum. Applications by Sept. 17. 

An engineer-in-charge is required for Darlington electricity works. 
Salary £2, rising to £2, 5s. per week. Forms from the Borough 
Electrical Engineer. Applications by Aug. 11. 

Ilford Council require an assistant in their electricity showroom. 
Salary £60, rising to £90 per annum. Applications to the Engineer 
and Manager, Electricity Works, Ilford, by Aug. 16. 

À headmaster is required for Wallsend Secondary School and 
Technical Institute, preferably graduate in pure or applied science. 
Salary £300, rising to £375. Applications by Aug. 30. Forms 
from Mr. C. Williams, The Moothall. Newcastle-on-T yne. 

À demonstrator and assistant lecturer in chemistry is required at 
the University College of Wales, Aberystwyth. Salary £120. Appli- 
cations by Sept. 12 to the Registrar, from whom particulars may be 
obtained. 

An assistant lecturer in mathematics is required for the University 
College of North Wales. Bangor. Salary £140. Applications by 
Sept. 13 to the Secretary and Registrar, from whom particulars 
may be obtained. 

An assistant lecturer in mathematics is required for Birmingham 
University. Stipend £175 per annum. Applications by Sept. 8. 


EDUCATIONAL NOTES. 


Crystal Palace School of Engineering.—Certificate Day. marking 
the close of the summer term of the 41st year of its institution. was 
held at this school on July 31st. The certificates were presented by 
Mr. W. B. Brvan, Chief Engineer of the Metropolitan Water Board. 
Mr. J. W. Wilson, the Principal, in referring to the recent passing of 
the Crystal Palace into the hands of the nation, thanks to the action 
of the Lord Mavor of London and of ‘* The Times," said that the 
outstanding feature of the Crystal Palace itself had alwavs been ita 
educational value. of which quality the School of Engineering was a 
leading factor. Since its establishment in 1872 the school had pro- 
duced many men who had attained to a considerable degree of 
eminence in various fields of engineering. 

Birmingham University Chair of Civil Engineering.—At a meeting 
held at the Councié House, Birmingham. by the committee of the 
Beale Memorial Fund, it was reported that the donations, promises 
and bank interest amounted to £14,236. 12s. 4d. A letter was read 
from the Vice-Chancellor and P.incipal of the University stating 
that it would be agreeable to the University and to the family of the 
late Vice-Chancellor if the allocitions of the fund for the Beale 
Memorial Chair were devoted to civil engineering. 

University of Birmingham.—The full courses in electrical. mechan- 
ical and civil engineering at this University extend over four years. 
There are well-equipped laboratories for practical work. The session 
1913-1914 commences on October 7th, and detailed syllabus, &c., 


may be obtained from the secretary. 

University of Durham, Armstrong College.—The 1913-14 session 
will commence on September 29. Full courses of instruction are 
provided in mechanical, electrical, civil and marine engineering, 
naval architecture, mining. metallurgy. pure science, commerce, &c. 
Particulars from the Secretary of Armstrong College. 

University of Sheffield.—In the faculty of applied science there are 
three years’ courses in engineering and in metallurgy, preparing 
respectively for the degrees of B.Eng. or B.Met. Lecture courses 
commence Oct. 1 and technical laboratory courses Sept. 15. Pros- 


pectus, &c., from the Registrar. 
Imperial College of Science and Technology.— The City and Guilds 
(Engineering) College. the Engineering Section of the Imperial 
College, provides complete courses of instruction in mechanical engi. 
neering and motive power (under the direction of Prof. Dalby), civil 
engineering (under Prof. Dixon), and electrical engineering (under 
Prof. Mather). The associateship of the City and Guilds of London 
Institute and the diploma of the Imperial College are awarded to 
students who satisfactorily complete courses of from two to four 
years, the latter being for advanced specialised or fourth year work. 
Prospectus, &c.. may be obtained from the Registrar, Imperial 
College of Science and Technology, South Kensington, London. S. W. 
Royal Technical College, Glasgow.—The diploma of this college is 
granted in the departments of civil, mechanical and electrical engi- 
neering. mining. naval architecture, chemistry, metallurgy, building 
and textile manufacture. The diploma course extends over three or 
four sessions, and the average fee per session is £12. 12s. The degrees 
in engineering of the University of Glasgow are open to students of 
the college. Full courses of instruction are provided in wireless 
telegraphy and navigation. Day classes begin Sept. 23 and eveni Ig 
classes Sept. 22. Calendar (1s., by post Is. 4d.) and prospectus (free) 


ean be obtained from the Director. 


Mr. G. F. Upcott has been appointed. out of 102 applicants, to the 
position of chief tramway inspector at Walthamstow at £130, rising 
to £160, per annum. 

: Mr. Wm. J. Rendell Baker, engineer and manager of the Malvern 
Urban Council's gas and electricity department, has been appointed 
gas and water engineer to Mansfield Corporation. Mr. Baker has 
been at Malvern nine years. 


INSTITUTIONS AND SOCIETIES. 


Iron and Steel Institute.—Amongst the Papers which will be 
read at the Brussels meeting of this Institute, on Sept. Ist. 2nd [3rd 
and 4th, are the following of electrical interest: '' The Electric Re- 
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QUANTITATIVE RESULTS OF RECENT RADIO-TELE- 


GRAPHIC TESTS BETWEEN ARLINGTON, VA., 
AND U.S.8. *SALEM."* 


BY J. L. HOGAN, JR. 


Summary.—The author describes a series of tests between the 
United States radio station at Arlington and the U.S,S. “Salem.” As 


a result of these tests a great deal of quantitative data was secured 
relating to the factors bearing on the design of plant for this purpose. 


Beginning on February 16. 1913, and extending over 2 period of 
nearly two months. 8 series of redio communication tests wes carried 
on by the Natione] Electric Signaling Co. between the United States 
navel radio stetion èt Arlington, Va., end the U.S.S. ** Solem." These 
trials were for the purpose of determining the reliable communicstion 
range of the two stations prior to their being completely te ken over 
by the Government. The conditions of the tests were such thet the 
contractors were able to secure much quentitetive date. bezring upon 
the design of high-powered radio stations, and it is the purpose of 
this article to present end interpret thet portion of these sets of 
observations which will prove of generel interest end utility. In 
addition to the study and solution of the numerous problems bearing 
‘directly upon the internal plent design completion of specificetions 
for long-distance redio-telegreph instellotiuns involves » number of 
factors which are dependent mainly upon the degree ot communicztion 
reliability required and the seperetion of the stetions in question. 
"The most important quantities governed by these conditions mey be 
specified and defined as: a- absorption coefficient. This is 2 co- 
efficient occurring in the index of an exponential term which serves 
to distinguish an expression connecting ectuel transmitted and 


Audibility Factor. 


Audebility Factor. 
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Distance tn Kilometres, 


Fia. 1,—SIGNALS FROM SALEM By DAYLIGHT. 


received energies from one that defines the energy which would be 
present at a given point if the only attenuation were that due to 
‘distance. D-=distance separating the communicating stations. 
A= wave length upon which communication is effected. 
height of transmitting antenna. 


| 
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Fic. 2.—S1aNALS FROM SALEM BY Davi tT. 


h,= effective 
The effective height is defined as 


that from the earth's surface to the centre of capacity of the serial 
system, and in the case of a “ tlat-top " entenna is equal to the 
geometric height. In an umbrella entenna the effective height is 
usually taken 2s the average elevation of the rib-wires of the structure. 


h,=effective height of receiving antenna. 


transmitter. I,=antenna current at receiver. 


I,—antenna current et 
d=logzarithmic 


decrement of wave trains per complete period. N-=weve train or 


group frequency of signals. 


S=meesurement of received signal 


intensity (called “shunt ") which is the impedance which when 
connected across the terminals of a telephone receiver reduces the 
signal intensity to audibility (that is, to a point at which dots and 


‘dashes may be just differentieted). 
number of times audibility. 


A,=eudibility factor, or the 
This is approximately proportional to 


the square of the radio frequency current in the entenna ana to the 


‘current in the telephone circuit. It mey be further defined es 


R+S 
Ay=— > 
" 


where R is the impedence cf the telephones to received signals end 


53 is the shunt as defined above. 


- ————— — ————— 


* From the “ Electrical World," slightly abbreviated. 


A series of somewhet similar trials were ccmpleted in 1909 ind 
1910 between the Fessenden high-power radio plant et Brent Rock, 
Mess., and the U.S. cruisers * Birminghem " end “ Selem,” and from 
the meesurements mede èt thet time there hes been derived c sot of 
very convenient relations connecting à number of the e.bove-nemed 
quantities.* The conclusions from the 1910 tests were found 
eppliceb!e to distances up to 1,000 miles, with various antenna 
heights, weve-lengths and sending entenne currents. The present 
test has given measurements which permit confirmetion of the earlier 
work end which, when taken in connection with date from other 
experiments. define the reletions between some new variebles. 
Measurements of signal intensity teken during the recent cruise of 
the * Salem " were made by the shunted telephone method efter 
distances of some 300 miles were covered. With the louder signels 
receivea at shorter distances it wes possible to secure readings upon a 


g»lvenonreter placed in the telephone circuit of a firm-contect 
rectifying detector. The relations between various quantities 


involved (such as shunt resistence, audibility factor, telephone current 
and entenna received current) heving been determined, it beczme 
possible to check the new observations directly egcinst relations 
developed from the date of the 1910 trizls. The measurements upon 
which the above-quoted reletions are besed were mede in the seme 
wey os those of the present test, except thet telephones of e lower 
sensitiveness and tuning inductences of lerger high-frequency 
resistance were used in 1910. In both tests the Fessenden liquid 
borretter receiver was used es è standerd, but in the 1913 work some 
of the reedings at extreme distance were taken upon the h.terodyne 
receiver. Procedure in this case wes exactly the same es with the 
liquid berretter; that is to sav, the 2udibility factor of the received 
signals wes determined by shunting the telephones. It wes found 
in receiving signals sent out by the spark sets that the heterodyne 
produced e telephone current varistion evereging 4-65 times that due 


5600 


Audibility Facto. 
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fic 3.—SIGNALS FROM ARLINGTON BY DAYLIGET. 


taken during the entire test, but under very favourable con- 


ditions the heterodyne's amplifying power on spark signals becomes 
much greater and the current variation ratio may equal 12 or 15 or 


even more. 


Àn exact statement of the observations made during the recent 


tests is necessary before conclusions cen be drewn and the results 
compared with the 1910 work. First. taking up transmission from 
t 


the ship to Arlington, Figs. 1 and 2 show the strengths of signals 
received at various distences, as measured by their audibility 
factors. The effective height of the Arlington antenna is 450 ft. 
end thet of the " Sslem " 130 ft. The weve-length used wes 
| 2,000 meters, and the aversge antenne current of the | Selem ^ in 
transmitting was 23 amperes. The points plotted in Figs. 1 end 2 
represent ectuel observations under normal daylight conditions. 
The loss of signals at 1,900 km. may be an instance of very merked 
selective absorption, but it is believed thet an accidental chenge 1n 
circuit constents was responsible, since daylight signals were there- 
after received reliably up to 2,350 km. (st which distance messzges 
were exchenged), and because at the same time very loud signals 
from Arlington were received abroad the cruiser. The two re-.dings 
preceding the 2,910 km. point may be considered as representing à 


period of high absorption, since no signals whatever were received. 
The curves shown in these 


j 


oe — —— 


* "Some Quantitative Experiments in Long-Distance Radio-Tele- 


graphy,” by L. W. Austin, " Bulletin ” Bureau of Standards, Vol. VIL, 
No. 3, pp. 315 to 363. 


to the liquid berretter clone. This value is the mean of ell rez.dings 


two figures are celeulated as described 
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A and h, may be meesured in feet, the distance in kilometres, the 
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puo tnum DA " — 
below. Measurements of the signals received at Arlington from the 


received current in microamperes, the sending current in amperes, 


* Salem " et night were too uncertain to rely upon, since they were | and the wave-length in metres. 
masked by very strong static disturbances which prevented the I | 9:92 LARA, (1) 
taking of any accurate readings. At a distence of 1,220 km. the r= UNMTAD* tot o totot t t t 

ADe VA 


night intensity was 1,300 times audibility, et 1,700 km. 48 times 
audibility. An eudibility factor of only three was megsured when 
the ship was 3,140 km. awsy, and the seme intensity was hed over & 
distance of 3,720 km., while on the first of two nights separating these 
readings signals were ten times audibi'ity and on the second were not 
heard at 2l]. 

‘ In signelling from Arlington to the ship sti!l greater distances were 
covered, 28 would be expected. Arlington trensmitted on a wave- 
length of 3,800 metres, end used en average entennz current of 
110 amperes while shunt mecsurements were tèken. Figs. 3 and 4 
show¥daylight observations of the signe! intensity in terms of 
audibility factor as measured on the standard detector. At the 


With the apporetus used in 1910, Dr. Austin found that a received 
antenna current of 10 microamperes through a resistance of 25 ohms (or 
& power 2-5 x 10-? watts) gave a just audible signal. In connection 
with his publication of results he selected 40 x 10-? watts. which gives 
a signo! of 16 times sudibility on the above basis as that which 
limited good working distance between the two stations. In the 
present tests, with inductances of better design end more sensitive 
telephones, the signe! produced from 2s given received antenna 
current was louder than before, but it is probable that the overall 
equivalent resistence of the receiving antenna circuit wes about the 
same, since scelectivitv of the same degree was obtained with closer 
couplings, which fcd energy to the detector at a higher rate. It has 


60 
been found with this new apparatus that an audibility factor of 
60 unity is had for an antenna current of about 5 microamperes, or for 
: received energy about one-fourth of that assumed by Dr. Austin. If 
E 40 this relation between audibility fector and antenna current is 
S substituted into equation (1) above the expression* becomes 
3 30 156-8 LÀ, 3 
3 A;= ABER 04710 oe . . « * . P (2) 
= ADe VA | 


The curves plotted in Figs. 1, 2, 3 and 4 are calculated from 
equation (2) and show the strength of received signal which would 
be expected for the conditions defined by the various constants 
stated. The agreement between actually observed values and the 
curves is exceptional and affords an excellent confirmation of the 
relation between the constants of equation (1) as determined by Drs. 
Austin and Cohen. In this study of the present test their results are 
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Fic. 4.—SIGNALS FROM ARLINGTON BY DAYLIGHT. 


extreme distances shunts were taken upon the heterodyne signals 
only, and these measurements divided by the average amplification 
factor, 4-65, are those shown in the figure. The curve drawn 
represents the theoretical energy and is seen to be in exceptionally 
close agreement with the observed values. The signals transmitted 
from Arlington at night time were received quite consistently aboard 
the “ Salem,” and are shown 2s the points of the solid curve in Fig. 5. 
Here the dash line is a smoothed curve giving 2 general average of 
the observations, while the dotted curves are calculated.for different 
absorption values, ss explained below. It should be noted that on 
three nights (distances 3,750, 400 and 6,220 km.) the actual value of 
Tecelved signals was very much higher than the average. When the 

Salem " lay at Gibralter, 6.400 km. from Arlington, signals from 
the spark transmitter at Arlington were received nightly snd had an 
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Fic. 6.—Niaut ABSORPTION AS A FUNCTION OF THE DISTANCE. 
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Fig. 5.—SIGNALS'FROM ARLINGTON BY NIGHT. 


Intensity of about 200 times eudibility on the heterodyne. The 
above stated results may best be interpreted by comporing them 
with the conclusions previously drewn by Dr. Austin. In his 
Bureau of Standards Paper an expression was given which defines 
the received antenna current in terms of the distence transmitted, 
the wave-length used, the heights of sending and receiving antennas 
and the sending antenna current. The origina] expression wes stated 
for currents measured in amperes and lengths in kilometres, but it 

s been found that for convenience in computation it is best to 
ave each term in the units norme!ly used in recording it. I em 
therefore giving the expression with its coefficients moditied so that 


T cu 
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only that the value of absorption coefficient (x — 0-0474) is very nearly | deductions as to feasib'e working distances under vzrious conditions.. 
accurate but that the functional relation is correct as well. If | Practice has shown thet with light static and interference mess-.ges 


equation (2) is solved explicitly for the absorption coefficient, the | cen be read when transmitted from a spark cppazretus using 1,000: 


following relation is obtained : weve-trains per second, even though the reccived signgl be only 25 
VAN 78-4 I,h,h, times audibility (corresponding to a shunt of 200 ohms ccross Western 
NE LH log €^, AD c + 5 5 * (3) | Electric 2,400-chm telephones). Isolated groups of signals cen be 


distinguished even though the audibility factor be considerably lesa 
A further check on the form of the expression and the value of the | than 25, but the transmission of messages will be unreliable unless 
coefficients may be made by determining the daylight absorption | there is a complete absence of interference or atmospheric.* If the 


for each distance at which signals were observed. A set of these | received signal has zn audibi'ity factor of 100 (corresponding to a. 


calculations shows an average absorption on the 2,000-metre wave of | 50-ohm shunt), a good interchange of messages is possible ;Wbut for 
0-0407 and on the 3,800-metre wave of 0-0560, giving a general | commercial telegraphing at high speeds of hand signalling znd 
average for all daylight readings of the test as 0-0483, which is in very | at an intensity which will premit copying received messages directly 
good agreement with the value, 0:0474, given by Drs. Austin and | upon a typewriter, an audibility factor of about 500 is necess: ry. 


Cohen. Upon a basis of 5 microamperes for unit audibility the re^civing: 
The night observations shown in Fig. 5 are of interest in that from | antenna corresponding to the three intensities just stated are 50, 100- 


them may be obtained & notion of the minimum absorptions | and 225 microamperes. 

encountered during the test and also of the difference between the In the test just completed, which wes the first in which the 
laws governing night and day transmission of signals. For the night | heterodyne was used over lorg distances between ship and shore, it 
trials the lowest effective absorption occurred at 6,220 km., where its | was found that a heterodyne amplification of 4-65 in cudibility factor 
value was only 0-012. The greatest night absorption was present at | might be relied upon. The ratio of the signal intensity with the 
the beginning of the test znd equalled 0-0391 as determined by | heterodyne to thet without (using the same telephones) was con- 
equation (3). It is seen that even this value is considerably less than | siderably greater than the average when the received signals were 
the normal daylight attenuation coefficient. In Fig. 5 the three | weak, so that it is evident that with this instrument unit audibil'ity 
dotted curves are calculated from equation (2) for absorptions of | may be had for something less than 2-5 microamperes. when a per- 
0:0474 (the normal daylight value), 0-04 and 0-03 respectivelv. It is | sistent spark transmitter of the Arlington type is used. For the 
seen that the dashed curve showing average observed values crosses | various degrees of communication ability described, the following 
the last two of the dotted curves, and from this it appears that | currents would then hold: For reading messages, 12-5 microamperes ; 
transmission at night docs not follow the same law of absorption | for good intercommunication, 25 microamperes; for commercial 
as that in daytime. The probability of this is further increased by a | telegraphing. 56 microamperes. These current values are especially 
consideration of Fig. 6, which shows the effective absorption as a | low when compared with those which would give cquivz'ent signc!s 
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Fics. 7, 8 AND 9.—DayLicut SIGNALIING DISTANCE BETWEEN TWO STATIONS OF THE ARLINGTON TvPE FOR AUDIBILITY FACTORS OF 
500, 100 AND 25; wiTH 14—100 AMPERES, AND h= h:= 450 FT. 


function of distance when successive values of the dashed curve in | upon any type of receiver other than the Fessenden heterodyne.. 
Fig. 5 are substituted in equation (3). If the law governing attenua- | Actually, they are quite conservatively stated, since they are based 
tion were the same for night as for day, the graph of Fig. 6 should be | upon an amplification of less than 5, whereas the actual ratio may 
a horizontal straight line, although its constant value would probably | be three or four times that figure. The actual intensities of signals 
be something less than 0-0474. It should be possible to determine | at which messages were copied during the test is not shown in Figs. 2. 
the law of night variation by analysing the data of Fig. 6 and sub- | and 4, inasmuch as the heterodyne Was used both at Arlington and 
stituting it in equation (2). Inasmuch as the measurements were | aboard the “ Salem " for the longer distances, and the points pte 
taken on only one wave-length, however, the result would be of little | are for liquid barretter operating normally. By multiplying the 
value on account of its incompleteness. But it is hoped that the , ordinetes of these curves by the amplification ratio of a little less than 
data will be of use in connection with future observations which may | 5, it is possible to learn the approximate signal strengths which 
make it possible to define this relation, which is at present very | occurred at the various distances. The value of the heterodyne 10 
uncertain. The approximate uniformity of the signals from Arling- | its power to increase the effective signalling ability between à given 
ton at night indicates a nearly complete absence of reflection effects peir of installations nay be determined by comparing the ee 
during the test on a wave-length of 3,800 metres. The great | over which it is possible to transmit messeges consistently wit 
irregularities noted on the 2,000 metre wave transmitted from the | it and with the regular receiver. Working from the ship to Arlington. 
“ Salem ” prevent use of those observations as a basis for calculations, | the final official distance for transmitting complete sienna io ie 
and may be due not only to the static interference mentioned but also | 1,610 km. (1,000 statute miles), at which point the signals he ^ 
to transient reflections. audibility factor of 88. Without the heterodyne this signal intensity 
It has been seen that when the liquid barretter is used in connection | would have been encountered at only 1,400 km. (870 statute nee 
with modern receiving equipment the received signal has unit Signalling in the reverse direction, messages were read at 3,83 
audibility factor for an antenna current of 5 microamperes. A study | (2.383 statute miles) on an audibility factor of 26 (the idl peri 
of the receiving antenna current necessary to give various signal in- ratio being something better than the average at this d 
tensities, together with a knowledge of the possibility of reading | distance). If the regular barretter receiver alone had been ano 
signals of these various intensities through the different static and | this limiting intensity would have been reached at 2,900 km. ( gin 
other disturbances which are encountered, will make possible © statute miles). It is obvious that except for very severe stet 
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disturbances the "^ Salem ” could have transmitted more than 1,000 
miles to Arlington, but inasmuch as this distance was that fixed by 
the Navy Department for the limiting official test, no attempt was 
made to establish official communication under the same conditions 
„at greater distances. In considering the increase of received signal 
by application of the heterodyne system, it must be recognized that 
this device does not operate in any sense as a telephone relay. Its 
fundamental principleVof operation is that two high-frequency 
alternating currents of slightly different periods can mutually interact 
to produce an indication at an audible frequency but greater in 
amplitude than could be produced by the weaker of the two currents 
alone. For best effect there is required a high degree of persistence 
in both of the interacting oscillations, so that obviously highly damped 
discharges, such as those due to atmospheric excitation of the receiv- 
ing antenna, are subject to much more feeble amplification than are 
persistent oscillations from a well-designed radio transmitter. The 
ideal condition for use of a heterodyne receiver requires continuous 
generation of oscillations at the transmitting station, and in receiving 
from a high-frequency alternator or arc sender the heterodyne 
responds to antenna currents still smaller than those quoted. 

The establishing of relatively small received antenna currents for 

good audible response makes possible some valuable extensions of 
the data obtained. In considering the distance over which it would 
be possible to signal between two stations of the type installed at 
Arlington the very interesting effect upon signal intensity caused by 
changing the transmitting wave-length may be noted. Dr. Austin’s 
Paper gives a table of the sending antenna current, which would be 
hecessary in order to permit a signal of sixteen times audibility to be 
received at various distances upon several wave-lengths. The 
received current assumed, 40 microamperes, is enough to give à very 
doud signal when the heterodyne is used, but on the basis of the old 
assumption (10 microamrperes for unit audibility) the received energy 
could hardly be considered enough to permit reliable readings of 
messages. A part of the table mentioned is reproduced. 


Sending Antenna Current in Amperes. 


Distance in nautical miles. 2,500 M. 3,750 M. | 06,000 M. 
14990 Lies 13:5 15 | 17 
LGW ,....... mcm ne 49 44 16 
EET ANREDE RUN 155 122 | qos 
DD NEMINEM 47 314 235 
Lr MORE tata ag 115 | 200 


Examination of thia table shows a number of interesting points, 
such as the inadvisebilitvy of using very long waves for short or 
moderate distances. and these may be investigated further by putting 
equation (2) into such form that it may be solved for distance in 
terms of its other factors. Since D is expressed both as a cocflicient 
and an exponent, there is no explicit solution, and graphics must be 
relied upon. f the equation is expressed as 
p??? LA^. | 
Uw474D 7? * "* 
ADe VA 
it is a simple matter to secure solutions for distance in terms of wave- 
length or other quantities by considering the equation to have the 


"a 


o 
e 


p 


form Wu "Mc 
Where AD .. uw aud GS e o ae (6) 
392 IA, b, " 
Be Foire s «© «© © © o œ (7) 
ADe VA 


It is evident that in solving this equation the various values may 
be substituted into the right-hand member of equation (7), and that 
A and B values may be drawn independently as ordinates on the 
“ame sheet with D as abscissas. At the point of intersection of the 
A and B curves, which of course indicates equality of A and B, the 
condition of equation (4) above holds, and the distance desired for 
assumed values of the other quantities may be read directly from the 
abscissa below the intersection. | 

If there are assumed conditions for two stations of the Arlington 
type, with effective heights equalling 450 ft. and sending antenna 
current 100 amperes (which is not the maximum antenna current for 
the Arlington plant but a conservative value), by the use of equation 
(4) it is possible to calculate the distances at which a certain antenna 
ou Will be received on a number of different wave-lengths. 
ES 7,8 and 9 are drawn from computations made in this way and 
dis d aie ikingly the advantage of long waves for signalling over great 
Pod Fig. 7 shows the distances at which a very strong signal 
$00) Imes audibility) will be received on wave-lengths of 2,000, 
“1, 6,000 and 8,000 metres. 1t is interesting to note that at these 


listances there is no advantage in using wave-lengths much longer wic 


the Ferranti remote-control tvpe. 
at 3,000 volts and 50 periods. 
power-station by overhead bare copper conductors, supported on 
creosoted red-wood poles, to sub-stations at Nos. 2, 3, 7 and 8 pits, 
where it is transformed to 600 volts. 
at the power-station and sub-stations and at one point between the 
two. 
600 volts by static transformers of 50 and 100 kw., which supply 
motors above and below ground. At No. 5 pit there is no transformer, 
but the high-tension current is taken down the shaft, where it drives 
à motor of 180 B.H.P., operating @ main and tail haulage gear about a 
mile from the shaft inset and other motors. 


* Abstract of a Paper read before the South Staffordshire and War- 


than 6,000 metres. Fig. 8 shows the same points for a weaker 
signal (audililitv factor equals 100), but one which is ezsily read 
except under the very worst conditions. The computations plotted 
in Fig. 9 are for the weakest signo] upon which messages are clearly 
readable through light static or interference. 

Before complete investigation can be made of the best weve- 
lengths, the effects of chenges of group frequency and of wave 
decrement, &c., it wil be necessary to secure and study more experi- 
mental data then are given herein. It is hoped that quantitative 
results of other transmissions over long distances will be fortheoming 
from time to time, and that bv careful consideration of them it will 
be possible to fix beyond any doubt the actual numerical relations 
between all important quantities involved in the design of high- 
powered radio-telegraph stations. 


THE ELECTRIFICATION OF CANNOCK CHASE 
COLLIERY.* 


BY S. F. SOPWITH, 


Seeing that the effect of additional legislation is to increase cost 
of production, it has become essential that modern methods should 
be introduced into the older collieries if the all-too-narrow margin 
which normally exists between costs and sales is not to be reduced 
to vanishing point. The aim of the colliery manager to-day is not 
so much to reduce costs as to maintain them at their present level, 
despite the ever-increasing burdens which the exigencies of the times 
put upon him. [t was on this account that the Cannock Chase 
Colliery Company decided to adopt electricity, with à view to reducing 
eolliery-consumption and providing à means of transmitting power 
underground for haulage and other purposes. The substitution of 
electric drives for the screens and picking-belts formed the nucleus 
of the scheme, which has gradually been extended in other directions. 

The generating plant consists of three direct-coupled  stewm 
alternators, two being of 200 and one of 500 kw. capacity. The 
engines are compound and triple expansion respectively, and 
together with the alternators were made and supplied by the Brush 
Electrical Engineering Company, Limited. The switehboard is of 

Three-phase current is generated 
The current is carried from the 


Lightning arresters are placed 


At most of the pits, the pressure is stepped down from 3.000 to 


The cables for the medium pressure are three-core bitumen- 


insulated and paper lend-covered, and the high-tension cables are 
double-ermoured with steel tape and wire. 


In addition to the fore- 


ging plant, lighting transformers are placed underground at im- 
ortant junctions, and in some cases supply current on the surface. 


The following is a summary of the cost of the entire installation :— 


POWER-STATION AND TRANSMISSION LINES, 
Power-house  boiler-house, buildings, 
boiler-seatings, engine-foundations, 


Orca dn "D cr £4.000 0 0 

. Two 200-kw. steam-alternators ......... 2,500 0 O 
One 500-kw. T » wig 2k. Q €) 
Switchboards and fittings........ wie, . aU. 0 O 


Three boilers, pipework, feed-pumps, 
superheaters, feed-water heater, &e. 3,289 0 0 
Transmission-lines to connect to sub- 


stations uu ous cesa MO ENS ee er 5962 0 0 
Total S eu ciitieesubis volute iateene T £13,445 0 0 


SUB-STATIONS. 

Adapting old buildings at Nos. 3 and 8 

pits, and building new houses at Nos. 

2 and 7 pits, say ......ee. £200 -0 

Transformers  ............ esses sess... 1.167 0 

Switchboards and fittings, cables, &c. . 2,059 0 

Motors, haulage-gears, pumps, &c. .... 3,888 0 
Labour and excavation for motor- 

houses, laying cables, &c. ............. 500 0 0 


ooco 


Total sore ett ova one 7,814 0 0 


Total capital outlay ......... 7 £21,259 0 0 


kshire [nstitute of Mining Engineers. 
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It may be pointed out that in certain cases additional steam- 
power would have been necessary to carry out what is now being 
done electrically. It is interesting to note the cost of generation, 
which compares favourably, even in the case of a comparatively 
small plant, with the cost of buying current from a public supply- 
company. There are undoubted advantages in the latter method, 
and had there been such a company existing from which to buy 
power the pros and cons would have been seriously considered. At 
the present time the cost per unit is made up as follows, the figures 
being for the half-vear ended December 31st, 1912 :— 


WY ACS m —— —Á— — —— € £223 4 0 
Fuel, 1,506 tons of slack at 6s. per ton ..................- 451 16 0 
ISEOTON Linde unease uL Coss a ata ae eM Lo MON EE Dn A Lec 40 0 0 


Depreciation and interest on the total outlay on the 
power-station and transmission lines, at 10 per cent. 


Ol d EE, eo eo cre OSEE EC AREA oes 672 0 0 
Totale a a a E a aai ea ea £1,387 0 0 
Total units 2: crees EAA Ea ia EREE 337.000 
Cos POT UNE. aen aA T sk ERU a 0-987d. 
Normal LO aC a acer: couser ash cattes ecteaneudecsoustates about 350 kw. 
Tad Lacon a vicvsiecktesenncanies tu ene e ra RIS es 15 to 20 per cent. 


The advantages derived from the adoption of electricity may be 
summarised as follows: (1) The collierv-consumption has been 
reduced by at least 1} per cent., sav 6.875 tons. (2) Some 25 horses 
have been dispensed with underground. (3) A great reduction in 
labour has resulted from the substitution of mechanical for horse 
haulage. (4) The Lancashire boilers no longer required (owing to the 
conversion of steam to electric power) are being utilized at other pits 
to supersede old cgg-ended boilers, thereby reducing labour and con- 
sumption. (5) The current is available underground for further 
extensions in the wav of auxiliary haulage, coal-cutting, &c., and for 
lighting up important stations, which, if not actually economical, is 
more convenient and safer, The annual saving effected is shown in 
the following table :— 


Colliery-consumption, 6,875 tons at 


ås: Gd, per ton oie ovi esc Rave su Riga £1,546 0 0 
25 horses less at 10s. each for fodder, 
KC per WEEK: 2uussoasteserpNen ee T £650 0 0 
50 boys at 2s. 6d. each = £6. 5s. per day, 
or for year of 200 days ............... 1,562 0 0 
£2,212 0 0 
Lcss wear and tear on ropes, hauliers' 
wages, &c. (10 men at 5s. per day, or 
for year of 250 days) say............... 662 0 0 
£1,550 0 0 
Reduction in hauliers due to the sub- 
stitution of main-and-tail for endless 
Haulage ci ccelaerisevacindeeadacadescnante dE 500 0 0 
Substitution of mechanical for hand- 
sawing of timber ................... eese. 250 0 O 
Screen-engine boys, KC. ........... esses. 100 0 0 
Total annual saving ............. £3,946 0 0 


The total saving thus represents about 18} per cent. interest 
on the capital outlay, apart from any saving derived from the 
use of portable compressor plant and power-drills, which have 
fully justified their àdontiog during the short time that they have 
been in use. 


GENERATOR AND PRIME-MOVER CAPACITIES.* 


BY D. B. RUSHMORE AND E. A. LOF. 


The chief distinctive characteristic of electrical apparatus is that 
its capacity is limited by thermal considerations. Electrical gene- 
rators are of necessity driven by prime movers, and the combination 
must be treated as a single unit when considering the questions of 
ratings and capacities. Such prime movers as steam engines, steam 
turbines, gas engines and waterwheels have various limitations 
regarding their output which must be considered in connection with 
that of the electric generators they are driving. The proper adjust- 
ment of ratings for generators and prime movers with these different 
limitations, as determined by the conditions of service, is the object 
of this Paper. In direct-current generators the limitations imposed 
by commutation has almost entirely been removed by the use of 
interpoles. With alternators as now constructed the limitation of 
output due to regulation of the machine is but seldom found ; there- 
fore the question of heating may be considered as the important 


NE pe ee ee a eee ae BG ee ee ee, 
* Abstract of a Paper read before the American [Institute of Electrical 
Engineers, 


factor for consideration. Under certain conditions of violently 
fluctuating loads or intermittent service, the questions of commuta- 
tion and regulation may, however, become of considerable impor- 
tance. The capacity of an alternator is limited not only by the 
actual energy load which the machine is carrying, but also by the 
power factor of such load. The additional heating at low power 
factors and constant power is due to the wattless component of the 
armature current and also to the additional field current necessary 
to counteract it. In many cases it is possible to predetermine 
approximately the power factor under which the generators will 
operate, and the special design to meet this particular condition 
is largely desirable. 

The importance of the proper adaptation of capacities of gene- 
rators and prime movers is emphasised by the fact that there are in 
operation in many stations in this countrv units in which the output 
is unnecessarily limited by an improper rating or design of either the 
generator or prime mover. The generator may be designed for unity 
power factor, while the condition of operation may be the power 
factor 0:8, in which case only a part of the prime-mover capacity 
can be utilised. In not a few instances in hvdro-electrie stations 
the waterwheel is either too small or too large for the generator, and 
a like result ensues. In some hydro-electric plants, where the gene- 
rators are installed to handle peak loads, this maladjustment of 
ratings is a necessity, but with most of the larger systems it is un- 
necessary to run machines except at or near their maximum ratings. 
In the past every eflort was made to adjust the ratings of generators 
to the load curves, and we had 25, 50 and 100 per cent. overload 
guarantees for certain apparatus. Experience and better load 
conditions have changed this to à minimum rating, which has become 
possible largely through the growth in the size of stations and 
systems. The speeds of engine-driven units, both gas and steam, 
have become nearly standardised, and turbine-driven sets are rapidly 
approaching the same condition. With waterwhcel units, however, 
the situation is such that the capacity and speed of the generator 
is often determined largely by the hydraulic conditions and the 
characteristics of the waterwheel which is to be used. 


With steam engines the point of maximum efficiency is rather 
marked, and the ratings are usually such that the engine is working 
under its most economical load at the rating of the electrical gene- 
rator. With gas engines, however, the efficiency increases with the 
load bevond the capacity of the engine, and for this reason the 
rating of the engine is generally mado as nearly as possible to its 
maximum capacity, leaving a small margin for regulating purposes. 
With the steam turbine the efficiency curve is usually so flat that 
it is a question of desirable overload capacity which limits the rating 
of the turbine. ln the waterwheel unit the efficiency usually falls 
off rapidly above and below the maximum point, so that the rating 
of the generator should correspond to the point of maximum 
efficiency of the waterwhecl. Steam engines and steam turbines are 
designed to operate with certain variations both in pressure of the 
steam and conditions of vacuum. Gas engines must accommodate 
themselves to variation in the quality of the gas. With the water- 
wheels, however, by far the large majority of installations are subject 
to a change in head which varies over a wide percentage. In many 
of the low-head installations the backwater may bring about a 
change in head which is beyond the capacity of one wheel to accom- 
modate, and in some plants additional wheels must be mounted on 
the same shaft and cut into service at times of low head. One par- 
ticular instance of this kind is the plant of the Chattanooga & Ten- 
nessee River Power Co., where the head may vary from 20 ft. to 
42 ft. In most of the large developments this change in head is the 
limiting feature in the design of the waterwheel as related to the 
generator capacit y, for in all electrical work it is necessary that the 
speed of the generator be kept constant. Waterwheel runners of 
different designs are compared on the basis of their specific speeds. 
The specific speed of a waterwhecl is the number of revolutions per 
minute at the point of maximum efficiency that a similar wheel will 
give when it delivers 1 H.P. under 1 metre head. By comparison 
of the specific speeds we can judge of the characteristics of water- 
wheel runners without respect to their actual speed, power or head. 
A high specific speed means a high actual speed, and a low specific 
speed means a low actual speed in revolutions per minute. For this 
reason waterwheels with low specific speeds are generally used with 
high heads in order to make the speed of the generator within the 
range of good electrical design. Waterwheels with high specific 
speeds have very deep runner vanes, and these are liable to erosion 
under high heads; also the efficiency curves of high specific speed 
runners are more pointed than with the low specific speed type. and 
this allows a narrower margin for operation under the best conditions. 

All power systems have a more or less varying load, and this h i 
a very important bearing on the selection of the proper generating 
equipment and on the economy of the plant. The load will vary 
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considerably, not only during the 24 hours of the day, but also for 
different periods during the year. The load curve also differs 
materially for different kinds of load, such as for central stations, 
industrial establishments, street railways, &c. The size and capacity 
of the units in a hydro-electric station is determined, in many cases, 
quite largely by the hydraulic conditions. In operating the number 
should, wherever possible, never be less than four, unless the station 


The Belfast Corporation lines, which take their supply of 
energy from the Corporation's lighting station, and therefore 
had not to bear the expense of aj separate generating station 
for the tramways only, cost £29,711 per route-mile, while the 
Dublin United Tramways Co.’s lines, with a generating station 
for the supply of the tramways only, cost £37,402 per route- 
mile. 


. places, suitable or otherwise, had been exhausted, and it was 


_ Were double and 976-3 single track, the total equivalent length 


forms part of a larger system. ' It is better to operate machines as 


near full load as possible, and to start new units instead of utilising EN l 
overload capacities. Where sudden overloads of considerable mag- | vincial tramways was £29,710, or (excluding the abnormal 


nitude come on the system for very short periods it is, of course, | Edinburgh lines) £28,903 per route-mile for electric tram- 


necessary to have a wheel capacity sufficient to care for them, ways. 
| The average cost of the lines in Greater London (excluding 


the County Council and London United Tramways, whose cost 
was abnormal) was almost exactly £40,000 per route-mile ; 
but if we take only the outside tramways owned by the South 
Metropolitan Company and the 10 local authorities, other 
than the County Council (again omittmg the exceedingly high 
Summary.—An analysis is given of the financial position of thc tram- | cost of the Metropolitan Electric and Middlesex County Council 
ways of the United Kingdom, the items examined being capital expen- tramways at £61,714 per route-mile) the locally-owned tram- 
e a site SCTE ed et a revenue, appropria- | ways of greater London represent a capital expenditure of 
a £26,970 per route-mile only. 
. | Ss The capital expenditure at the four principal seaside holiday 
In the following review of the position of the tramways of | resorts averaged £25,169 per route mile; and on the seven 
the United Kingdom, as set out in the Board of Trade return | interurban lines £23,442 per route mile, the lowest cost 
of tramways and light railways on streets and roads for the | in the latter class being £18.960 per route mile on the 
year 1911 (in the case of companies), and the year ended | Lanarkshire Company's lines, including the cost of a generating 
March 31, 1912, in the case of municipalities and other local SEaticm: ; E = 
authorities, only the tramway undertakings in Greater London, C SR TRE 
21 of the principal lines in other parts of the kingdom, seven c Ne EI M oA M D 
inter-urban and four seaside holiday resort lines have been On the whole of the tramways mentioned in the Board of 
dealt with by detailed analysis of costs of construction and | Trade return the number of car-miles run by the 12,435 
operating expenses, though for purposes of comparison tle electric and the 909 non-electric cars in stock at the end of the 
most salient figures from the accounts of some of the smaller 12 months was 323,354,389, carrying 3,127 318,1 32 passengers, 
undertakings are occasionally used, a3 well as some of the | f!ving an average of 9-67 persons per car-mile. The number 
published figures for the year 1912-13. of route-miles worked electrically was 2,517.77, by cable 
The tramway business had settled down to normal con- | 29:96 miles, 46 miles by locomotives and 47-7 miles by animal 
ditions; the fever of promotion of tramways in all sorts of traction, of which, strange to say, 103 miles, worked by horses, 
x were owned by the London County Council. Who will deny 


that London is conservative ? 


The average cost per route-mile of the 27 principal pro- ` 


TRAMWAYS OF THE UNITED KINGDOM. 


BY A. J. LAWSON, M.INST.C.E. 


not until last year that some of the patients begun to show 


signs of convalescence, after a loss of strength the more de- The maxima were i ee T A 
ressin E . e. ; Koute miles, armi es, assengers. 
p g because of its permanence London County Council ....... 141-23 50.457.812 533,440,235 
] 2: Glasgow Corporation — ......... 102-97 22,435,076 275,610,389 
CAPITAL EXPENDITURE. Manchester Corporation ....... 80-GO —.....— 18,076,900 174.424.237 
Municipalities and companies had expended, since the D WE RUE — a. yr au 128,625,374 
Bristol Tramwav onon (1 . Trt Birmingham Corporation ...... 52-15 0,007,330 113.415,399 
amways & Carriage Co. and the Dublin United | Shettield Corporation | ......... 39-52. ... 1,120,006 00,458,551 


Tramways Co. first set the ball rolling in 1895 and 1896, and 
the Leeds and Dover Corporations had followed suit in. 1897, 
on purchase of old horse and steam tramways and their con- 
version, and the construction and equipment of new lines, no 
less a sum than £77,377,390, of which £58,051,093 had been 
raised by loans and debentures and £18,011,093 by shares. 
£11,000,000 of loan capital have been repaid or provided for : 
but, shade of Hans Breitmann! where is that share capital 
now ; 


DENSITY OF TRAFFIC AND FREQUENCY OF SERVICE, 

The greater the density of traffic along a tramway route the 
more frequent must be the service, always having regard to 
the necessity of a sufficient load per car-mile, to provide from 
the average passenger fares an adequate amount to pay the 
costs of running and to cover all standing charges, including 
interest and sinking fund, or repayment, charges for capital 
borrowed on loans, or, in the case of companies, to pay a reason- 
able rate of interest and ample reserves for depreciation, 
having in view the terminable tenure of the rights. 

A service, therefore, which does not provide 10d. per car- 
mile in London and 9d. per car-mile in the provinces is either 
too frequent or the traffic density is insufficient, or the fares 
are too low. No tramways should be constructed in any place 
which will not yield these results with a 10-minute service, or 
should ever have been constructed ; but, unfortunately, many 
have been, notwithstanding advice to the contrary. 

Among the places which are so fortunately placed as not to 
have required a close study of the possibility of what the traffic 
would yield are the following :— . 

Car-miles per 
route-mile. 


Cost OF CONSTRUCTION AND EQUIPMENT. 
The total length of the lines on which this huge capital had 
been expended was only 2,637-05 route-miles, of which 1,660-75 


-of single track line being 4,298-8 miles; and, in addition, 
5-2 miles of road were being worked by trackless trolley cars, 
those crosses between tramcars and motor omnibuses which 
retain none of the best points of either parent. 

The capital cost per route-mile, including all items, was thus 
£28,786, or £18,005. per track-mile, varying between such 
extremes as £207,836 for the one-quarter mile within the City 
‘of London limits at Blackfriars, the £87,590 average of the 
London County Council lines, £67,192 of the London United 


Passengers per 
route-mile. 


Tramways Co. (for what are practically inter-urban tramways), . FR nate 
‘and the £10,755 per route-mile of capital expenditure on the TOPA anny Council) ...... n sistas 3,777,000 
Halifax Corporation lines. West Hamana BILI i BAM 

The Edinburgh cable tramways cost £60,496 per route-mile, GlastOW. «eiscexeoceseve ases epesstut 317,880 — .... 2556-608 
‘While the whole of the lines worked by the Glasgow Corpora- Edinburyh..... ....... esee 205,320 — ...... 2,501,702 
tion cost only £35,000 per route-mile, including the outlay on S ee aan fe aioe ee ME Ue Pep 2,541,000 
an excellent power house. Birmingham ccc, MA. DOO 2288888 
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All the others being well under 2,000,000 passengers per route- | had to be deducted the working costs of £8,924,420, or 60-6- 

mile. and in some cases, as the following, most miserably | per cent. of the gross receipts, leaving a balance of net revenue 

inadequate :— Car-miles per Passengers per. | Of £5,801,646, or 73 per cent. on the puce expended. 
route-mile, route-mile. The largest revenue-producing undertakings were :— 


Dartford | ............ xem matte .. 44,800 —Ü' 211.000 - : f i 
DE ks cede ees LION 66.800 — ...... 584,000 London County Council Tramways ................ eese £2,366,128 
Glasgow............ Bendel gin dikes esa E ad eue ba aes 1,040,847 
while Bexley, with 51,500 car-miles and 418,000 passengers per Manchester......cc.c0sceceees RUE cata cee Nee 856,789 
route- mile, even with the liughest average passenger fare in Liverpool ert FERME sneer cerca E 614,079 
the London district of 1- 558d. per passenger, makes an actual Ha Uo iR RACE UU NC HE 2 
loss on its passenger fares, as does also Ilford, with an average i ud cU e a 
fare of 0-842d. and 104.230 car-miles and 1,169.000 passengers London United Electric Tramways |... 343,987 
per route-mile, these latter two just covering the whole costs Shefticld.... E pep S HUC RU EIUSMO U SH UAE 341,418 
bv the additions from advertisements and income from other Deh DUO REM US einnar Tan S UU 
Oda Edinburgh'Tramways Co... 292,477 


Barking, however, that awful example of municipal mep- 
titude in tramway management, with a car-mileage of 81.070 
per route-mile. and 1.124.000 passengers on each of its 2-84 
route-miles of lines. throws away all the advantages of 13-87 
passengers per car-mile by charging such fares as give an 
average of 0-495d. per passenger. or about an eighth of a penny 
less than the actual cost of working the tramwavs, so that the 
ratepavers have actually to pay 0-413d. per passenger for the 
glory of having their tramways managed by the Solons who 
imagine they can create traffic, where it does not exist, by the 
simple expedient of charging half the cost price to the pas- 
senger and the other half to the householder. As well try to 
rase hay crops by salting cinder paths. | 

The London United Tramways Co.. with a car-mileage of. 
170,000 per route-mile and 1.120,000 passengers per mile over 
its 554 miles of route, also failed to cover all charges, even out 
of its average fare of 1-29d. per passenger with 6.751 passengers 


The Bristol Tramways & Carriage Co. show total receipts of 
£335,738, but. as about £100,000 of that amount is from other 
sources than the tramways, in order of tramways they come 
even after Salford, which is the last of the municipal tramway 
undertakings having receipts of over a quarter of a million 
per annum, with a total of £259.190. 

Barking, with its tov system of mismanaged tramways, i8. 
the lowest in the list, with total receipts of £6,838 ; and Dart- 
ford comes second from last with £10,850 gross income in the 
total of 52 undertakings whose accounts the writer has analysed. 
in detail, 

REVENUE PER ROUTE-MILE. 

It may seem surprising that with such huge revenues there 
should be only five tramway undertakings in the United. 
Kingdom with a total revenue of over £10,000 per route-mile,. 
but such is the case. These are :— 

Per route mile, 


per car-mile; and the Metropolitan Electric Tramwavs, to London County Council Tramways ......... eee £16,754 
save passengers from travelling by motor omnibuses. of which Edinburgh Tramways ........eee eere eren nete nnne nnne 11,694 
thee va now due MEE vrdid in 191? tl Hull Corporation Tramways coccececeeeeeecees EON 10.730 

ey nave Bow Decome propuetors, Overal S = thé Car- Liverpool Corporation ''ramways........ eere 10,111 
mileage per route-mile from 180,000 to 212,635 for the sake of Glasgow Corporation Tramways oo... €— 10.108 


1.600, 016 additional passengers, making the number 1,627,000 
per mile of route worked. but reducing the average number 
per car-mile from 8:62 to 7-97, and producing. as the average 
fare of 1-208d. as egainst 1-23d. in 1911. exactly the same total 
net revenue from passengers of £460. 544, but at the additional 
cost of working of £24.318. 10s. lld., a feat in maintaining 


For poverty of results under this heading the London'district? 
again takes precedence amongst all except the very poorest ; 
but some of the provincial tramways are little better, as may: 
be seen from the following figures :— 

Per route mile. 


Dartford Urban District Council ............ Leere £1,601 

gross receipts at env cost in which other considerations seem South Lancashire Tramways Co. oo... cece ee M secondes 1,861 
to have been overlooked. Barking Urban District Council... eese 2,408 
; . LI . * x {N l x i A Vis 1 ‘ C e *e909*"9908a9906992a4005609240999»59€ 479 

The London County Council car-mileage was also increased in FRUI icd AE i : 724 
1912-13 by 3,485.292 miles at an additional cost of £90,208 ; Frith Urban District Council oc... MCA 2.839 
but instead of carrving more passengers, the number fell below Hastings... Av laci utei dk T E dude 2,973 
those of tlie previous year by 20.787,582, and the average fare Bexley Urban District Council .............. eese. 3,001 


dropping from 1-031d. to 1-020d. there was a decrease in total 
revenue of £114,399. compared with the previous year. Addi- 
tional charges for interest, sinking fund and income tax amounted 


There are, however, worse cases even than these, for the gross- 
revenue per route mile was at— 


to £38,419, against which a small credit of £332 remains out of 
rents of surplus property and interest on deposits, after pay- 

ment of Parliamentary expenses, deficit on housing property 
and interest on purchase money. Taking all these into ac- 
count the result of the vear's working was a deficit of £19,500 
(instead of a profit after payment of all charges of £197. as has 
been stated), as is shown bv the item ^ ‘Total charges £762,491, 

less tax deducted and retained from interest on debt. £19,988," 
which retention will have to be made good in the current year. 
The additional car-mileage in this case was therefore a very 
costly and useless experiment. 

Among the prov incial tramways with large total traffics, 
Halifax, with 58.223 car-miles per mile of route and 501,322 
passengers per route-mile and 8-917 passengers per car-mile, 
made a profit of 0-196 per passenger with the highest average 


passenger fare of 1-264d. charged by any Corporation tram- 
ways in the United Kingdom. In this matter of high fares 
Salford takes next place among the municipalities with an 


average fare of 1-251d. per passenger. 


REVENUE. 


The revenue of all tramways from passengers for the 12 
months amounted to £14.051,.220, and the further receipts 
from advertising, &c.. amounted to £664,818, making the 
total income from all sources £14,726,068, from which sum 


—.Sheerness | ............ £1,114 on a total length of 2-44 route-miles. 

Wrexham ............ 1.258 s " 4:44 Gs 

Peterborough = ...... 1.316 s 5 5:31 y» 

Taunton  ............ 1,463 y - 1°66 5 
APPROPRIATIONS. 


Under this heading the amounts dealt with should be the net 
earings (or losses) on the working of the tramways for the 
vear ; “but although this is the case in over 90 per cent. of 
the undertakings, it is not so with some of the Corporation 


accounts, in which are included amounts unappropriated in . 


former vears (which are treated as amounts brought in as in 
companies’ accounts), and m two most conspicuous cases 
profits which have nothing to do with tramway working have 
been brought in to swell the gross and net revenues—viz., the 
Bristol Tramw avs & Carriage Co., where about £100, 000 i8 
thus dealt with. and the Birmingham & Midlands Tramways 
Co., which brings into its accounts profits from financial 
operatiors whic h had nothing to do with tramway earnings, 
but was thus able to pav a large dividend from extraneous 
sources and make other appropriations out of the £44,000 thus 
dealt with. The object of the Return, which was to secure 
accurate information as to the cost of installation of tramways 
and of their working is thus vitiated. The amount dealt with 
is also complicated with allocation of the amounts taken from 


the rates to make up the deficiences of badly managed concerns, 


| 
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which cannot make both ends meet out of their traffics. There 
were also several small tramways throughout England in which 
not only were there no payments made on account of interest 
or sinking-fund charges, but in which even the losses on actual 
working were not provided for, the evil day being deferred to a 
future occasion. 

. The appropriations amounting to £94,334 other than the 
total net revenue given in the return are made up to this by 
£39,202 brought forward and £62,132 aid from rates. The allo- 


cations were :— 


Interest OF dividends ...................... eere ene £2,079,836 
Repayment of debt or sinking fund ..................... 1,283,394 
Rent of leased lines, &c. .................... eee cee creen 451,087 
Reserve for depreciation and renewals .................. 1,266,681 
*Relief OF rates oii o as ed rr a vere DENS 541,577 
Ald from rates «ovs cse t a ass teresa EU SE acide Mau ps dde 62,132 
Income tax and other matters ........................... . 326,975 


The total repayments of loans and contributions to sinking 
funds to the end of the financial year 1911-12 appear to have 
been, in round figures, £11,000,000, and the total reserve for 


depreciation and renewals £4,641,000. 


AID FROM RATES. 

This, the booby prize, was won in 22 cases in the year 
1911-12, aecording to the officia! return, and it would be wrong 
to withhold the names of the successful candidates, against 
whose gross earnings, grants in aid and average fares of pas- 
sengers are placed in the list hereunder. The first two amounts 
make up the total sum which was required to pay working 
costs, interest on borrowed capital and sinking-fund charges 
thereon, and the meagre pittances set aside in some cases for 


depreciation and renewals :— 
Gross revenue. Aid from rates. Average fare. 


Barking ............ £6,838 .. £5,242 Pax 0-495d. 
Burton-on-Trent ... 16,166 ies 250 .. 0-832d. 
Colchester ............ 10,735 eke 1,693 sie 1-349d. 
Darlington............ 11,574 ina 1,018 ee 0-751d. 
Erith redta 13,370 sige 2,989 ids 1-051d. 
Glamorgan ......... 489 tus 218 Ka 0-500d. 
Gloucester — ......... 17,002 os 2,316 o 0-928d. 
Haslingden ......... 1,929 T 400 TE 1-451d. 
Heywood ............ 11,549 "" 1.218 s 1-235d. 
Ykeston ............... 6,689 bee 2,613 TM ]-385d. 
Ipswich en em 22,939 i25 4,292 m 0-996d. 
Kilmarnock ......... 8.638 - 2.180 24s 0-914d. 
Lancaster ............ 5,802 aby 2,379 = 1-069d. 
Leith S 34,693 pi 2,000 - 0:870d. 
Lowestoft ............ 11,973 uds 1,340 T: 1-058d. 
Maidstone ............ 9,797 -— 1.609 oi 1-062d. 
Pert eee 9,393 Vis 1,854 Vus ]-158d. 
Pontypridd ......... 23,172 oP 6,201 2d 0-585d. 
Rawtenstall & Bacup 25,243 — 1,500 as 1-237d. 
Stalybridge, Hyde, 

Mossley and Du- 

kinfield T 30,563 us 6,472 Pus 0-868d. 
Swindon ............ 8,664 ... 1848 — .. 0:867d. 
Wigan aens 67,570 .. 12,500 xix 1:306d. 


In the case of Wigan it is only fair to point out that if the 
figures given in the return be correct, the amount required for 
interest and sinking fund charges, rent of leased lines and 
mcome tax amounting to 5-042d. per car-mile are extraor- 
dinarily heavy, and the amount actually required to make up 
E total charges for the vear was only £4,089, and not £12,500 
rom the rates; but even then the showing is a very bad one 
a 8 gross income of £67.570, as indeed it is in all cases where 
* gross Income exceeds £20,000 per annum. 
E E obvious, also, that where there is little traffic there can 
; "i ue revenues, whatever the fare, as at Colchester, with 
E passengers;  Haslingden, 1,252,757; Ilkeston. 
Maid, 16; Lancaster, 1,473,987 ; Perth, 1,861,147; and 
: tone, 2,096,458 passengers. In all of these places an 
a fare of 11d. per passenger would have saved appealing 
nili e rates for help, while place with traffics of from 2 to 21 
ons apparently require a 14d. average fare to cover all 
Costs and charges. | 
a and Pontypridd, with their average fares of 0-495d. 
d85d. per passenger, have adopted a policy of legalised 


* è 
Including Payments to common good by Dundee and Glasgow., 
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burglary to cover the charges for the loans raised to gratify ` 
their ambition to be the owners of electric tramways. 


RELIEF OF RATES. 

On the other hand, not less than £541,577 were handed 
over by 42 municipalities and other local authorities, from 
the profits of working their tramways, for the relief of rates, 
or as it is euphemistically called in Dundee and Glasgow, “ for 
the common good.” 

The most successful operators in this highwayman’s policy 
of robbing the passenger in order to pay the householder 


NES Amount applicd in Average fare 
relief of rates. per passenger. 
Birmingham ..................... £46,046  ...... 0-915d, 
PURCHASE, dordir drin S2BIS aaa 1-053d4 
Bolton. 22: ette eto eere 10.500 — — ...... 1-0744. 
Bradiord: iesecetescosevecerenieds 22,000 .-  ...... 1-169d. 
PLU ur. dos raaa 52,068 ae 0-860d. 
dul m cc 32,000 o xu 0-879d. 
* Leeds ats E ENEE EE 61,163. — ...... 1-093d. 
Liverpool oett 38,44 . ..... ]-122d. 
Manchester ..................... 85.000 .  ..... 1:1634. 
*Newcastle-on-Tyne ............ 13,442. — ...... ]-045d. 
Nottingham ..................... 18.000 — —...... 1-067d. 
alfa E oriri nna ecce epo neds 18.000 ...... 1-251d. 
‘She Meld es ues eterne rite 26,889 wa... 0-896d. 


The other 29 road agents whose “ appropriations " in bulk 
were not so large were :— 


Ashton-under-Lyne............ £1,350 . ...... 1-077d. 
AVE scree e S Taa 1.249 — ...... 0-968d. 
Black pool eite teneo 5.000 —  ...... 1-493d. 
Bürnlev pease ctecsaetiesssevensans 4,800 — —— ...... 1-185d. 
OEY: asl haw catens as one cacy 444400... 1-086d.. 
*CREIHE Sestri So Etha ches 4.650 . — ...... 1-0944. : 
CrOXVOOTIE eie id aoas eene ckxe to 8000 J|  ...... 1-065d.. 
DUn uuo pest ek X eoo urs 1,000  ...... 0-861d. 
Erdingtiliz ui eee te rrt ZOI — Sees 0-915d. 
Halifax ..... A DUO quM SD 4.807 wae... 1-264d. 
*Huddersfielid..................... 6481 .— — ...... 1-190d. 
King's Norton .................. 4,029 - — Sx 0-915d. 
V LDOCestet - dieceessas teo easton 8.000 —  ...... 0-999d. 
Ly tll uissssesteeso ere igvexe picos 1.545  ...... 0-8744. 
Morecambe | ................. s. 1,000. — ...... 1-182d. 
Nelson ueesse ada ed essa eds 900 — ..,.... ]1:183d. 
*Northampton .................. 2.000 — — ...... 0-986d. 
PIVMOUt use erret 3,0243. — — ...... 1-027d. 
*Portsmouth ....................- 4,000. — ...... 1-062d. 
* Headitto oce eere rU ].580 .  ...... 0-9514d.. 
Rotherham ..................... TOU. usus 1-097d. 
Southampton .................. SOW ...... 1-255d. 
Southend ................. eee 1.000 ...... ]-091d. 
BLOCK port: 1er tein 9.000  ...... 1-341d. 
Sunderland ...... ............... 5000 ...... 0-971d. 
Wallasey ........ "e 6.000 —  ...... 1-201d. 
Warrington ................. sss. 1.500 ...... 0-907d. 
Wolverhampton ............... GTR saei 1-091d. 
(0 E cm 890 .— — ...... 1-077d. 


In this connection the reductio ad absurdum has been achieved 
by Birmingham, which, out of the large revenue of £574,248 


payment of all capital charges and working costs, and placing 
to reserve £45,000 of £56,352, all of which has been handed over 
for the relief of the rates, because the gas department, owing to 
the competition of the electrical department (which had 
received a high price for the power supplied to the tramways 
department) was unable to make its usual contribution for 
the relief of the rates of such householders as use electricity 
only in their houses or places of business. This is indeed 
a case of the snake making itself into a hoop by swallowing 
its tail ! | 
But these contributions to the “ common good” are not 
the only ones, for which the wherewithal is provided from the . 
passengers' fares, for in the unstarred towns the supply of 
energy for the tramways is taken from the generating stations 
originally constructed for the purpose of supplying current 
for electric lighting and motive power for manufacturing, and 
the excess charge to the tramways, after making due pro- 
vision for interest and sinking fund charges on the capital cost 
of the plant set apart for tramway use, goes in reduction of 


* Places marked thus have their own generating stations or powe 
houses. 


for 1912-13 from high passenger fares, made a net profit, after - 
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the price of current for lighting and supply of power to other 


consumers. This is notably the case in the following places :— 
| Units used | Price Practic- Excess Possible 
— | on per able charge annual 
| tramways. unit. cost. i per unit. saving. 
Birmingham 19,460,219 | 0-933d. | 0-400d, | 0-533d. | £43,218 
Bolton ...... | 4,466,961 1-100d. 0-600d. 0-5104. 9,497 
Bradford ...| 10,539.539 1-000d. 0-500d. 0-500d. 21,958 
Burnley...... | 2,855,006 | 1-239d. | 0-700d. : 0-539d. 6.412 
Bury «oe... 2.085,636 | 0-936d. | 0-720d. ; 02134. 1,868 
Croydon ... 2,287,566 | 1-670d. | 0-900d. 0-770d. 7,339 
Halifax ...... | 3,993,398 1:1334d. 0-833d. | 0-600d. 8,984 
Liverpool... 23,867,230 | L-047d. | O-410d. į; 0-637d. 63.34 

AUchester ...| 29,390,427 1-023d. 0-400d. j 0-623d. 74308 
Nottingham; 6,039,203 | 1-250d. || 0-300d. | 0-750d. 9.186 
Oldham...... 3,541,360 | 1-497d. 0.597d. ' 0-900d. 13.280 
Salford ...... 9,137,678 | 1-280d. | 0-439d. ;  O-8O0d. 30.459 
Sunderland 1,749,224 1-476d. 0-650. 0-826. 6.020 
Nhampton .| 1.874.217 | 1-590d. |. 0.7504. 0-172. 6.052 
Wallasey ...| 1,929,122 1-615d. | .0:7200. | 0-805]. 1.104 


The total possible yearly saving in cost of energy for the 
tramways of these 15 places alone is thus £312,530; and that 
the figure set opposite each giving the possible cost of produc- 
tion in a power house devoted exclusively to the supply of the 
tramways is within safe limits is proved by the results at the 
Smethwick power house, designed by the writer for lighting. 
power and traction purposes, where the inclusive costs are well 
below the possible figure set opposite Birmingham, and by the 
figures of the starred tramway undertakings 1n the preceding 
table, as set forth hereunder, giving the actual units supplied 
to the tramways and the actual cost. Of course, it must. be 
understood that an allowance has to be made for interest and 
sinking fund charges for the plant used for the tramway 
supply :— 


Units. Per unit. Total. 
Belfast Seu 08.023.584 ...... 0-523 7d..— ...... £20.10 
Cardill Ser Det oT eooER 3,035,945. LL... Ood. ...... 6,82N 
DDS 3oxxoseissszenows 12.175.940 — ...... (370.1. LLL. 19.252 
(GR SUDAN I cine EoxE D oiu 33.838.100.-—. ...... 0-318d.. ...... 44.866 
Huddersfield ......... 0-180. 2 LY. saa: 04200. ...... 09.0906 
Hulk iisesesass secretius 4.728.003 ...... OSKIA. uuu. 11.491 
Lieeilasaue ees candies: 29053,9429. 22s OBAT. LLL. 243,014 
Leicester oc... cece eee Q 248650  ...... Osgood. oo... 12.918 
Newenastle-on-Tyne ... JO,70B )48 LLL. 228d, ...... 10.176 
Northampton ......... 1,032199 ...... OSIL Lue. 3.496 
Portsmouth ............ DIASBGSO .... 0-402]. ...... 4.482 
Beadini orcas eet 955.400 ...... O-Slod.  ...... 3.246 
She fheld. cc... cece cece eee 15,605,810 — ...... 288. LL... 158.607 


Stockport is able to purchase the electrical energy for the 
tramways it operates of 1,704,943 units at 0-573d. per unit 
= £4,781 for thé year’s supply. | 

The Belfast station is owned in partnership with the lighting 
department, and the results in economy of cost of production 
are very good, considering the price of fuel and other circum- 
stances, though Dublin easily surpasses it in cheapness of 
production, and the Potteries Tramways Co.'s 4,150,783 units 
at 0-393 make the yearly total only £6,792. 

Compare with the above the sums paid by— 


Birmingham... £75,846 for 19,460.219 B.O.T. units 0-033. 
Bradford. ......... 43.808 ,, 10,539.539 " " ]-06060d. 
Liverpool ........ . 104.135. ,, 23,367,230 re j 1-047d. 
Manchester ...... 127,388 ,, 29.890.427 - - ]-023d. 
Nottingham ...... 31,454 ,, 6,039,203 e n. 1-250d. 
Salford ............ 47,160 , 9,137,678 2 M 1-230. 


By the saving of the excess price paid for power and the 
elimination of contributions to ratepayers (which are econo- 
mically as unsound as the payment of tramway costs out of the 
rates), passenger fares could be materially reduced, or, what 
amounts to the same thing, the length of journey for the same 
fare considerably increased. 


WonKING AND TOTAL Costs. 
Per car-mile run, 


The average total working costs came to .............. eL. 6-623d. 
Interest patlL iius d eese 1-544. 
Repayment of loans..................... 0-953. 
Rent of leased lines | .............. RM 0-3344d. 


Making the total cost, including interest and. sinking 
fund charges (the rent of leased lines being divisible 
into the first two) 

On the average throughout the United Kingdom, or 
adding the equivalent of the amount sct apart for 
depreciation and renewals ......ccccccseceeeeaseeeeeeeeeees 0-940d. 


m m 
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Each car ought to produce for every mile run 10-3944. to pro- 
vide the sum necessary to pay interest, allow for the repay- 
ment of the capital in a long term of years and build up a 
reasonable reserve for contingencies, such as accidents to 
generating plant, collisions with motor omnibuses and other 
unforeseen happenings. 


(To be concluded.) 


- - ——e 


TELEPHONE WIRES CROSSING TROLLEY WIRES. 


We have received from the honorary secretary of the 
Municipal Tramways Association, Mr. C. J. Spencer, a copy of 
a resolution passed by the Association on the subject of tele- 
phone wires crossing trolley wires. As is well known, this 
subject has been engaging the attention of the Association for 
some time, and has been the reason of two deputations to and 
much correspondence with the Postmaster-General. The 
terms which have been agreed to are sufficiently shown by the 
information we reproduce below. 

LETTER FROM THE PosTMASTER-GENERAL TO THE M.T.A. 


Sir: With reference to the deputation representing the Municipal 
Tramways Association which waited upon the Postmaster-General on 
October 25th last, I am directed to inform vou that the Post Office 
engineers have given very careful consideration to the possibility of 
adopting some method of protecting the telegraphs from tramway power 
circuits, which, while not less effective than guard wires, shall not be 
open to the objections referred to by the representatives of the Association. 

Ás the Association is aware, the erection of acrial cable is imprac- 
ticable in many cases, and it is always more or less unsatisfactorv from 
an enginecring point of view, as well as being expensive, while the con- 
struction of underground work at the Post Office expense where the tele- 
graphs were in dangerous proximity to trolley power circuits, as was 
explained to: the deputation, could not be financially justitied. There 
is, however, now available an insulating material which will admit of the 
insulation of each wire crossing a power circuit at a comparatively low 
cost. While in some ways this method of protection may not prove so 
satisfactory from the Post Oflice point of view as the provision of guard 
wires, the Postmaster-General is prepared to adopt it on certain con- 
ditions in view of the representations of undertakers that guard wires 
interfere with the efficient working of their tramway systems. On the 
new system the cost of insulating a span of one circuit of two wires will 
be about 11s. 6d. ; but the Assotation will readily appreciate the advan- 
tage of avoiding continually applications to undertakers for the cost of 
insulating such circuits added to a crossing. The average number of 
wires in a bed crossing a tramway route may be taken as 16, and I am 
to suggest, therefore, that when a tramway undertaker aesires to avoid 
the erection of guard wires, he should pay a first and final charge for each 
Post Office crossing (t.e.. any arrangement of wires under which all wires 
are terminated on one side at least on the same support) of £4. 10s. when 
the Post Office is first comer and £2. 5s. when it is second comer. 

Of course. when the Postmaster-General is first comer, a further initial 
charge would in cach case be made to cover the cost of taking down and 
re-erecting the circuits already in existence. 

The proposal to use insulated wire cannot for the present apply to 
trunk wires and wires running parallel to power circuits for considerable 
distances. Such works, however, are only concerned in a very small 
number of cases, and cannot materially affect the main question. 

The Postmaster-Gencral cannot admit that the obligation of the under- 
takers to bear the cost of protection is affected by the fact that the Post 
Office wires may be erccted subsequently to the construction of the 
tramway. 

As was pointed out to the deputation, Parliament.in the interests of 
the public, has conferred upon the Postmaster-General a right to erect 
and maintain telegraphs upon and over public roads which is prior and 
superior to the right of any undertaker acting under statutory powers. 

This right is recognised by the insertion in all tramway acts and orders 
of a clause providing that undertakers shall comply with such reasonable 
requirements as the Postmaster-General may make from time to time for 
the protection of his telegraphs. At the conference held at the Board of 
Trade in 1905 the Post Office contention that the cost of providing pro- 
tection for the telegraphs should be borne by the undertakers, even when 
the Post Office was second comer, was admitted to be reasonable, and it 
was only as an act of grace that the Post Office agreed to bear one-balf 
the cost. 

In view of representations from various bodies that the new methods 
should be introduced as soon as possible, the Postmaster-General will be 
glad to learn at the earliest convenient date that the proposals are 
regarded as satisfactory.—I am, sir, your obedient servant, 

Feb. 13th. A. M. OGILVIE. 


As a result of this letter, the Postmaster-General received a 
deputation on April 15th, at which a number of points were 
raised. 

ABSTRACTS OF POINTS RAISED BY DEPUTATION. 


l. That, as the acquisition of the National Telephone Co.'s plant by 
the Post Office had altered the situation, the arrangement concluded in 
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so that for the formation of incandescent standards we are 
reduced to carbon, platinum and certain other metals. The 
success of electric glow lamps as sub-standards is well known, 
but in this case the temperature of the filaments is at present 
decided by purely arbitrary methods. The use of platinum, 
emitting light at its melting point, has been suggested by Violle 
and worked out with great experimental detail by J. E. Petavel* 
This standard is, however, hardly a practicable one, although 
the last annual report of the National Physical Laboratory 
shows that it is again being experimented with, and that with 
promising results. The use of carbon, in the position of the 
crater of an electric arc was suggested by Blondel and others 
in 1892, and has been tried with varied success bv several 
experimenters. M. Blondel (Tug ELEcrRICIAN, Vol. XXXII, 
p. 117) was of opinion that the intrinsic brilliancy could be used 
as such a standard, and his experiments following on those of 
Violle, showed that the intrinsic brilliancy was independent of 
the current and the pressure, but varied with the purity of the 
carbons. He gave the following figures :— 


November, 1905, under which in second-comer cases the Post Office paid 
half the cost of protection,’should be revised in favour of the undertakers, 

To this the Postmaster-General replied that the general purchase 
agreement between the Postmaster-Gencral and the National Telephone 
(o. was known before the arrangement (having been approved by Par- 
liament after public discussion in August, 1905); that, even apart from 
this, the acquisition of the National Telephone Co.’s plant did not affect 
the matter, which was a question of principle; that the arrangement made 
in 1905 was, as stated by the Board of Trade, offered as a final settlement 
and accepted accordingly; and that, if the question were reopened he 
should go back and decline to bear any part of the cost even in second- 
comer cases. 

2. Whether the Postmaster-General was willing to regard the Post 
Office as second comers where existing guard wires were taken down at 
the request of the undertakers, and the necessary protection afforded by 


the use of insulated wire. 


The answer was in the negative. 
3. Whether the Postmaster-General would censider the question of 


revising the calculated average number of 16 wires in a crossing. 

An offer was made, for the present at any rate, to charge for protec- 
tion at the rate of 5s. 9d. per circuit in second-comer cases, 11s. 6d. in 
first-comer cases. and to render an annual account to the various under- 
takers for the work actually done over their lines. 


Subsequently, at an extraordinary meeting on Wednesday. 


Intrinsic brilliancy. 


| 


June 18th, a resolution in the terms set out below was passed Carbon. 
accepting the amended terms of the Postmaster-General :— Tani famose» | exe DsscBouvicdoinule.- 
4 € ‘ g SJesccessseses . de i t? ‘C Eae 
Copy or RESOLUTION. (C (cored) act indicts oes! | 131 " 
“ Resolved: That this extraordinary general meeting of the Municipal L (cored high voltage) .......... 154 | js 
L (cored low voltage) ............ | 132-117-2 " 


Tramways Association, held on June 18, 1913, having heard the report of 
the Executive Council on the negotiations with the Postmaster-General 
regarding telegraph and telephone wires crossing tramway wires, recom- 
mends the municipalities to accept the offer of the Postmaster-General 
contained in a letter from the Post Oftice dated February 13, 1913, and 
amended at a conference which a special deputation had with the Post- 
master-General on April 15th last, as being the best terms obtainable 
from the Post Office. 

" This meeting, at the same time, desires to record its keen disappoint- 
ment that the Postmaster-General has not seen his way to reconsider the 
principle of this matter, seeing the change which has taken place by the 
taking over of the National Telephone Co.’s system by the Post Office, 
which circumstance has, in the op nion of this meeting, entirely altered 


The Bougie Décimale may be taken asequivalent to 0-987 British candle, 


Blondel's arrangement of the carbons (he had his carbons in 
line. and obtained an oblique view of the crater from one side, 
as in the ordinary lantern arc) is open to serious criticism, and 
it is doubtful whether or not he was observing the unobscured 
light from the crater, especially in the case of the soft-cored 
carbons. 

The evident advantages of the arc as an incandescent standard 
are most tempting. They comprise the cheapness of the emit-. 
ting source; the convenient method of heating, and the auto- 
matic renewal of the surface by the gradual consumption of 
the carbon. The author has recently made another attempt 
to determine whether at least a commercial standard could not 
be formed with the arc as its basis. The experimental work 
has been carried out on the following lines. The electrical 
problem was to produce under easily verifiable conditions a 
large steady crater of a carbon arc, easily accessible from a 
visual! point of view. The photometric problem was to deter- 
mine in which directions and how far one could depart from the 
standard conditions without seriously altering the value of the 
light emitted per unit area. The first experiments were made 
with the carbons in line, in the usual way. a view of the crater 
being obtained through a hole drilled along the axis of the 
negative carbon. The preparation of the negative carbon is 
in itself a mechanical feat, for, in order to obtain a rav of light 
of reasonable dimensions, a hole of at least 6 mm. diameter is 
required. This fixes the downward limit of the diameter of 
the negative carbon, and correspondingly the minimum 
working current. With the positive carbon vertical, and above, 
a steady flow of air through the negative carbon keeps the 
passage clear, and a very good view of the crater is obtained. 
The crater is, however, prone to wander round the cylindrical 
surface of the positive carbon, not coming into view at all at 
times. It was thought that if, instead of allowing the arc to 
wander round as it pleased, it could be made to revolve uni- 
formly, the crater would ultimately settle down on the end of 


at in 1905." 
This matter is referred to in our Editorial Notes. 


THE ELECTRIC ARC AS A STANDARD OF LIGHT. 
BY J. F. FORREST, B.SC. 


Summary.—A number of methods are described by which it was sought 
to obtain a workable standard of light from the electric arc, using carbons. 
Among these may be mentioned concentric carbons. Finally, satisfac- 
tory results were obtained with two negatives and one positive. This 
gives an arrangement which is easily controlled and easily reproduced. 


A standard of light, to fulfil its function properly, must have 
certain qualifications which. while perfectly definite in them- 
selves, are extraordinarily difficult of attainment. A standard 
of light should be (1) constant, (2) reproducible, and (3) the 
hight should be approximately of the same spectroscopic com- 
position as the more common of the artificial illuminants. The 
standards in use at the present day only possess to a slight 
extent the required qualities ; the pentane and amyl acetate 
flames not only vary, but the conditions under which they are 
produced are difficult of reproduction when a great degree of 
accuracy is required. The following table from Mr. Trotter’s 
work* gives the change from normal to make 1% decrease in 


the light. 


Pressure CO; H,O 
pains ce eee ERE: -125 mm. +0359% — -0:1676 | positive carbon. The spinning was accomplished by surround- 
E M pr o m; +°045%q — *01675 | ing the negative carbon by a magnetising coil so as to send out 
a sheaf of magnetic flux as shown in Fig. 1. This met with 


Also the colour of these standards does not coincide with the 
Whiteness of modern illuminants. 

The use of incandescent standards is limited (1) by the 
difficulty of obtaining a constant temperature of the emitting 
surface, (2) by the lack of constant emissivity of the surface, 
ànd (3) by the need of an emitting temperature approaching 
2,000°C, in order that the light emitted may be sufficiently 
White. The emissivity of the refractory oxides is known to 
vary, and they, themselves, disintegrate at high temperatures, 


* “Illumination its Distribution and Measurement”, p. 11. 


varying success, the chief difficulty being the tendency of the 
arc to blow out immediately after it began to spin. The 
arrangement appeared to be quite unstable; if the field were 
strong enough to cause the arc to move, it was strong enougk 
to cause the arc to blow out. The next development is shown 
in Fig. 2, where the positive carbon is inserted in the hollow 
negative. and the whole surrounded by a coil. With an 8 mm. 
positive, and a 3mm. gap, this arrangement met with no 


pee * * Proc." Phys. Soc., Vol. LXV 
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success, the. are burning and revolving in the annular space, 

and in the centre of the coil, but with a 6 mm. positive and a 
3 mm. gap, and with currents approximating 30 amps., the com- 
bined longitudinal field and magnetic blowing action caused 
the arc to revolve rapidly round the top of the positive carbon, 
forming, as it were, an electric torch. There is here a suggestion 
for a focusing cinematograph lamp. 


against the flame should the arc accidentally sweep across the 
face of the diaphragm. Thin diaphragms were found to be 
useless, owing to the fact that they buckled and were easily 
burnt through. 

Solid carbons of equal size in all three places were used, the 
unsteadiness caused by particles of the cores of cored carbons 
falling out being found to be very disturbing. In this connec- 


The noise and heat were excessive and the fumes from the arc 
seriously interfered with the view of the crater, so that this 
arrangement was passed by in favour of another whereby 
the positive carbon was revolved on its axis, the’ arrange- 
ment being similar to that shown in Fig. 3. This did not 
produce a uniform crater, because (1) it was very difficult to 
revolve the carbon strictly on its axis, and (2) a bright quad- 
rant, or true crater, adjacent to the negative carbon was visible 
even with very high current densities and speeds of 600 revs. 
per min. 

The latest arrangement adopted has two negative carbons 
and one positive (Fig. 4). The three carbons are set in a 
horizontal plane, each negative making an angle of 100 deg. 
to the single positive. Each negative has its own series re- 
sistance so that when current is flowing there proceed from 
the end of the positive carbon two distinct stable arcs. The 
underlying idea of this arrangement was to force as much 
current as possible through the end of positive carbon with- 
out causing hissing, and so as to cause the bright quadrant 


tion Blondel’s experiments are not quite clear. He used cored 
carbons, which gave voltages on the arc as low as 35 volts, and 
yet his diagram shows the crater formed on the hard containing 
shell. The greatest steadiness is obtained with a well-venti- 
lated are chamber, but any sensible draught should be avoided. 

The carbons and ares themselves were observed by means of 
a pinhole camera on the top of the case, while the patch of light 


(a) Plan. (b) End Elevation 


Ball Bearings 


+ 
O Z0 


(c) Enlarged View of End 
of Positive Carbon. 


Fia. 3. 


on the white screen in front of the diaphragm is virtually a 
pinhole image of the crater itself. It was found that with a 
civen size of carbon, and a given current, if the conditions of 
silence and steadiness were to be fulfilled, very little variation 
in the voltage on the arc was possible. For example, with 
6 mm. carbons and 4 amperes on each side, the minimum volt- 
age for quietness is 62} volts, and the are begins to waver when 
the pressure rises to 65 volts. It is quite possible to adjust the 
ares by ear alone. One recalls that condition of the arc de- 
scribed by Mrs. Ayrton, when the are is making a noise “like 
a kettle just beginning to boil." The are which is as nearly as 
possible in this condition, and yet 1s still silent, 1s the one which 
gives steady readings. 


Fic. 1.— TUBULAR NEGATIVE C'AR- 
BON IN CONTINUATION OF AXIS OF 
PQSITIVE CARBON. 


Fic. 2, —TvBvurLAR NEGATIVE 
CARBON SURROUNDING Posl- 
TIVE CARBON, 


of Fig. 4 to spread over the whole surface. It is possible 
to work with current densities as high as 0-4 amp. per sq. 
millimetre of cross-section of the positive carbon. The arrange- 
ment is not unlike that tried by Prof. Petavel, but is much 
easier to use (there being but two negatives), and. the three 
carbons being in one plane conduces, we have found, to great 
steadiness. 

As far as experiments go at present the two steadying 
resistances must be kept entirely separate, as if the combined 
current of the two ares traverses any resistance the currents 
rapidly assume an unstable equilibrium. A nickel diaphragm 
] mm. thick is supported by an adjustable tube at a distance 
of 15 mm. from the crater, the hole in the diaphragm being 
about 1 mm. in diameter. Two stops inserted in the tube cut 
off reflected light, and the light from the crater is thrown on to 
a white screen about 15 em. from the are. A hole in this screen 
passes a beam of light of sufficient dimensions to cover the 
photometric screen. The edges of this hole are specially 
guarded against reflection by the small stop placed immediately 
after it. The angle of the carbons was obtained experimentally 
and is that giving at once the steadiest arcs-and the best view 
of the crater. The edges of the hole in the diaphragm turned 
towards the arc were bevelled, the bevelling forming protection 
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Fic. 4.—PLAN or LATEST ARRANGEMENT. 


This condition of steadiness was that sought, and the author 
believes it has been achieved. The whole of the photometric 
readings are deliberate valuations, there being no snap readings 
whatever. While there is any suspicion of wavering or short- 
period variation in the light, serious photometry is, of course, 
impossible. The author’s experience leads him to believe that 
such variations of the light as do occur are large and of short 
duration, and are perfectly visible to the experimenters, and 
this constitutes an advance upon the slow changes of the 
flame standards which it is impossible to recognise. It seems 
as if deliberate abstention from taking measurements while the 
slightest flickering is noticeable will eliminate to a very large 
extent the deleterious effect of impurities in the carbons. 
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by means of a stroboscopic disc, as used by Mr. Trotter, and 
the bright revolving comma, mentioned by him, is plainly 
visible so long as the arc is making a noise. There are two 
commas, one for each arc, and the frequency of revolution has 
apparently some relation to the frequency of the note emitted, 
which at times is very low indeed, but there 1s every reason to 
believe that the revolution ceases with the silencing of the arc. 
The mottled appearance of the crater does, however, seem to 
indicate that the revolving bright spot seen by Mr. Trotter and 
by the present author is, in fact, due to a mirage, because, if 
the bright appearance of the crater were due to the persistence , 
of the images of a revolving bright line or comma, the crater 
would appear uniformly white, while it is, in fact, neither 
uniformly white nor constant in appearance. Further experi- 
ments on these lines are now in hand. 

When working with 8 mm. carbons a tendency to low read- 
ings was noticed, and the readings were not at all uniform. 
This was discovered to be due to the formation of two separate, 
positive craters, instead of a uniform single one. The appear- 
ance of the end of the positive carbon when quickly withdrawn 
from the case confirmed this surmise. By increasing the current 
in the two arcs, and by decreasing the angle between the nega- 
tive carbons, these craters could be made to unite, but the in- 
creased length of arc necessitated by both these alterations 
rendered the arrangement very difficult to manage, and while 
it is interesting to find that 8 mm. carbons will give approxi- 
mately the same result as 6 mm. carbons, it is suggested that 
6 mm. is the largest carbon suitable for the work. 


The photometric arrangements were as follows :— 


Bench length, 600 cm. 
Photometer.—Bunsen grease spot with screen viewed by 


means of mirrors. 
Working Standard.—A metal-filament lamp, 25 e.p. at 1:3 


watts/candle. 
Illumination on Photometer Head.—1 ft. candle approx. 
Rejerence.—Launcelot Wild, Carbon Filament Standard with 


N.P.L. certificate. 

The distances along the photometer bench have been mea- 
sured, on one side from the pip of the lamp used as a working 
standard, and on the other side from the diaphragm, not from 
the crater. The reason for this is as follows: Suppose the 
diaphragm and crater to be in the same plane, then the point 
P (Fig. 5), on the photometer screen receives light from an area 
equal to that of the diaphragm, and measurements are of 
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Fic. 5. 
STEADINESS. 


The following results are given to show the extent to which 


the arc is steady :— 
Bench length, 225 in. 6 mm. carbons. 0-6 mm. diaphragm. 


course made up to the diaphragm. If now the crater is moved 
away from the diaphragm to RR', say, leaving the diaphragm 
at QQ’, the point P is illuminated from an arca slightly greater 


than that of the diaphragm, in the proportion of the square of | Readings taken at } min. intervals. 
the ratio of A'B' to AB, or to the square of the ratio of PR to Mean of R and L sides of Bunsen photometer. Operator concerned’ 
PQ. The distance of the crater from the screen is, however, | with keeping light steady only. ! 
increased to PR, so that the illumination at P will be reduced MG 1194 
bv this increase, in the square of the ratio of PQ to PR. The 118-8 | 119-1 
illumination at P therefore is constant so long as PQ remains 118.3 | 119-3 
constant, whatever the distance QR until A'B' is no longer vE | i55 
119-5 | 


wholly on the crater. 
The carbons in use have been “ Special Electra " throughout 


the whole of the experiments. The lamps were stationary 
and the photometer head was moved slowlv by hand. The 


In this test the operator had no instruments to guide him whatever. 


VARIATIONS. 
The following results show the effect of variations in the 
diameter of the carbons, and the magnitude of the current :— 


Photometer bench, 603 cm. long. 
Each reading mean of 10. Duration of test, 5 minutes. 


Rcadings outside horizontal lines not comparable. 


3-2 amps. per side. Reading 171-5 Date 17/4/13 


6 mm. carb. ... 
171-5 ... , 17/4/13 


6mm. , ... 4 2amps. ,, des 5 

8mm. , ... &Tamp. ,, 56s > 1712... , 17/4/13 

8mm. , .. 6-damps._,, ee » 15... , 21/4/13 

8mm. , ... 45ampsa_,, iss 4 715... , 21/4/13 

6 mm. carb. 3-5 amps. per side. Reading 173 Date 22/4/13 

6 mm. Pe e. 35 am ps. »» eee »» 172:5 eee 5» 22/4/13 

8 mm. » eee 5amps. 9 eee 9 173 ... » 23/4/13 

8mm. ,  .. Samps. 5 - ( 174* ... ,, 23/4/13 

6 mm. carb. 4amps. Reading 177-3 Date 30/5/13 

6mm. ,  ... Gamps. too great for steady work nae 30/5/13 

6mm. ,  .. amps. s pes » 1777... . 30/6/13 

Fic. 6.—Fnoro or DIAPHRAGM COMPARED WITH A MILLIMETRE SCALE. 6mm. , ... 3amps. " she so ADIT 6 5; 30/5/13 
8mm. , ... Samps. 25 ss » 1778.. , 2/6/13 

mean of five readings from each side was taken as the point of i qo unge i E E w foie wp 38/18 

Mean of last 5 ......... 177-6 


balance, 
The nature of the crater is a matter of some interest. If an 


enlarged image of the end of the positive crater be projected 
on to a white screen and sharply focussed, the whole of the 
crater comes into focus at once, indicating the plane formation 
of the end. The crater is then seen to have a mottled appear- 
ance, being covered with small irregular spots which are 
brighter than the background. The shape and disposition of 
the bright spots slowly change, and the crater has every appear- 


Actual value, calculated from the last five readings = 136-5 cp.. 
Diameter of hole, 1:034 mm. Actual candles/sq. mm. 162. 


A correction for the temperature of the diaphragm must be 
made for very accurate work ; this would amount in the pre- 


sent case to approximately 1 per cent. 
The measurement of the exact diameter of the hole is a 


PLC RP 


the carbon is actually volatilizing. The crater has been examined 
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microscope and also by projecting an enlarged image of it on 
to a screen, the magnification being determined by the subse- 
quent projection of the image of a portion of a scale. If the 
two images are thrown in succession on a sheet of bromide 
paper the result can be measured and examined at leisure (see 
Fig. 6). Probably a good photomicrograph would fulfil all 
requirements, 

In conclusion, the author believes it may be fairly stated 
‘that the intrinsic brilliancy of the crater of a carbon arc formed 
-on an electrode of hard homogeneous carbon between 6 mm. and 
` "i mm. in diameter, by a current between 6 amps. and 10 amps. by 
-the method shown, if the electrodes are adjusted until the arc is 
silent, and the light sensibly steady, is constant and equal to 

162 candles/sq. mm. within the limits of photometric mea- 
surement. The effect of other varieties of carbon is bemg 
investigated. 

The author takes this opportunity to express his gratitude 
to Prof. J. T. Morris for his unfailing encouragement and en- 
thusiasm and acknowledges with thanks the resources placed 
at his disposal owing to the Research Fund established by 
the Governors of East London College, where the work was 


carried out. 
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NEW METHOD OF COOLING GAS ENGINES." 


BY PROF. BERTRAM HOPKINSON, F.R.S. 


Summary.—A description is given of a method of cooling gas engines 
by injecting water into the cylinder in the form of a coarse spray. The 
advantages of this arrangement are discussed, and the results on some 


tests made on an engine fitted in this way are given. 


External water-cooling is the ultimate cause of most of the dis- 
advantages under which the gas engine has hitherto laboured and 
which have retarded its development in large sizes. It is obvious 
that the provision of a jacket, and of the elaborate appliances necessary 
for the circulation of water in the moving piston and exhaust valve, 
must be largely responsible for the great weight and cost of large 
engines of this type. There are also secondary effects of this method 
of cooling which tend to make a large engine unreliable in working. 
These are caused by the great thickness of thecylinder walls and their 
consequent uneven expansion, while the overheating of the inner 
surfaces causes deposits of carbon and consequent pre-ignition. In 
consequence of the dangers of overheating, it has been found im- 
possible to work gas engines, especially of large 8ize, continuously 
at the maximum power which they can develop. In order to obtain 
at all satisfactory results it is necessary to use weak mixtures. If 
it were possible to allow large gas engines to work continuously at 
the maximum power which they are capable of developing for short 
periods, the cost per horse-power would be reduced by from 20 to 
40 per cent. 

When once these difficulties and their cause have been clearly 
stated, it seems fairly obvious that they can be overcome by applying 
the cooling medium on the inside of the cylinder instead of to the 
outer surface. If water can be injected internally against the 
surfaces to be cooled, the heat is removed on that side of the metal on 
which it is generated, and therefore there is no heat flow through the 
metal and no difference of temperature between the inner and outer 
surfaces. The water may be distributed by means of jets so that each 
part receives it in proportion to the rate at which it receives heat from 
the hot gases. Thus the engine can be maintained at substantially 
the same temperature all over and the stresses due to unequal heating 
may be eliminated. A simple single-walled casting can be used for 
4he cylinder, resulting in a great saving in weight and cost and in 
improved reliability on account of the elimination of casting stresses. 
"The arrangements for cooling the piston which are necessary 1n large 
-engines can be dispensed with—a point of great importance, because 
‘these arrangements, besides being costly, frequently give trouble, 
‘and their failure may easily result in wrecking the engine. Finally, 
pre-ignitions are entirely prevented, forevena thick deposit of carbon, 
ibeing cooled by the proj ection of water against the surface into which 
the heat flows, is kept at a temperature much below that full red 
heat which is necessary to fire the charge. It is, however, of no use 
to inject the water in a fine spray produced by an atomizer, or to 
introduce it into the gas or air pipe. so that it is carried in suspended 
án the incoming charge or (a8 is often done in oil engines) to spray 

cladis ANCHO IN EE MU RUN 


* Abstract of a Paper read at the Cambridge meeting of the Institution 
of Mechanical Engineers. 


it in along with the oil. Though some of these devices have proved 
useful for the prevention of pre-ignition and for the softening of 
the explosion, none of them is effective for the purpose of cooling. 
For that purpose it is necessary to project the water positively and 
directly against the metal surfaces, by means of properly arranged 
nozzles in a rose, or its equivalent, projecting into the eombustion 
chamber. 

The method of internal injection described in this Paper embodies 
this principle. Cold water is injected through a hollow casting pro- 
jecting into the combustion-chamber and provided with a number of 
holes or small nozzles about ,!, in. in diameter. The jets so formed 
are comparatively coarse, 90 that even when projected into the flame 
the water reaches the part of the wall against which it is directed with 
but little evaporation on the way. The jets are directed to all parts 
of the surface of the combustion chamber and against the face of the 
piston. The projection of liquid water against the walls and the 
proper distribution of that water are the first essentials of effective 
cooling by water injection ; but there are other conditions which must 
be satisfied in order that the system may be a practical success. It is 
the experience of all who have had much to do with gas engines 
that whenever liquid water has by accident or design been allowed 
to accumulate on the inner surface of the cylinder it has beem 
found to have very deleterious effects. Most producer gas contains 
a certain proportion of sulphur dioxide. This dissolves very readily 
in cold water, forming sulphurous acid, which rapidly corrodes any 
metal surface with which it may be in contact. Thus if the cylinder 
walls are allowed to beeome and remain wet, they are rapidly 
destroyed by corrosion. Even when the gas does not contain 
sulphur dioxide, liquid water spoils the working of the engine by 
washing away the lubricant. These difficulties of corrosion and 
lubrication can be overcome by the simple device of regulating the 
amount of water injected in such a way that the temperature of the 
whole of the engine is kept well above 100°C. Under such conditions 
(which of course are only rendered possible by the absence of all 
external water cooling) every drop of injected water is boiled when it 
reaches the walls, and no liquid can accumulate. The practical 
application of this system of cooling has been much facilitated by a 
discovery made by the author soon after he began experimenting with 
it. It was well known from the experiments of Dr. Dugald Clerk, 
the author, and others that the rate of heat-flow from the gas into 
the metal is far more rapid at, and soon after, the moment of ignition 
than at any other time. It seemed likely from these experiments 
that for practical purposes the heat-flow into the barrel of the cylinder 
during the last three-fourths of the expansion stroke might be so 
small compared with that in the first period that direct cooling of this 
portion of the cylinder could be dispensed with altogether. This 
anticipation has been found to be correct. It is sufficient to inject 
water on to the surface of the combustion chamber and the head of 
the piston only, the whole of the cooling of the barrel being effected 
by conduction into the piston which is itself kept cool by the pro- 
jection of water on to the head when it is near the in-centre. By 
taking advantage of this fact, the application of water is confined to 
places where it can do no harm, none falling on the sliding surfaces. 


In order to put these ideas to a practical test, a Crossley engine, 
11} in. diameter by 21 in. stroke, rated at 40 B.H.P. (with coal gas) 
at 180 revs. per min., was fitted with & new cylinder consisting 
of a plain barrel without any water jacket. The valve motions 
were retained, and the valves and the shape.of the combustion- 
chamber were the same, the only change being the removal of all 
external water cooling. It was therefore possible to make an 
accurate comparison between the performance of the engine with 
the new system of cooling and the results of the measurements 
of fuel economy and the temperatures of the piston and other parts 
of the engine which had been made by*the author on the same 
engine when jacketed.* The compression ratio in the engine i$ 
6-37, giving a compression pressure of about 175 Ib. per square inch 
abs. This is higher than is usual and proved, when the engine 
was jacketed, to be too high for ordinary practical working. The 
successful working of the new cylinder therefore constitutes & 
satisfactory proof of the freedom from pre-ignition which is 
characteristic of cooling by water injection. A section of the new 
cylinder with water-injection rose is shown in Fig. 1. The injection 
rose is a hollow casting, projecting into the combustion chamber. 
There are about 25 holes in the rose, each xsin. in diameter, and 
the jets proceeding from these are directed as shown against & 
parts of the combustion-chamber and piston head. There i8 no 
jet on to the exhaust-valve, as it has been found that the drip from 
the rose is sufficient to keep this cool. The water is injected by & 
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* These tests are described in the following Papers: E 
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I.Mech.E , 1907, Parts 3-4, p. 863. Ibid. 1908, Parts 1-2, p. 417. 
ceedings” Inst.C.E., Vol. CLX XVI., 1908 9, Part 2. 
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simple plunger pump of the same. kind as that used for the injection | 180°C. No water was visible on the piston or the spindles of the 
: sib of fuel in Messrs. Hornsby' s oil-engines. It is driven by a cam on the | valves, and when the engine was stopped at the end of the trial the 
odd valve-shaft, whereby a charge of water is injected once inacycle. | inside of the combustion-chamber was found to be perfectly dry. 
RE The pump-stroke commences about 30 degrees before and finishes | When the engine was jacketed and giving the same power for short 
iiber about 30 degrees after the point of ignition, so that water only goes | periods the jacket water removed about 67,000 B.Th.U. per hour, 
mue in at a time when practically the whole of the sliding surface of the | which would be sufficient to evaporate 108 lb. of water at a tempera- 
BI barrel is covered by the piston. ture of 20°C. under atmospheric pressure. The agreement 
Immediately after erection with the new cylinder, the engine was | between the available heat and the amount of water evaporated is 
boris run continuously for 120 hours on an electrical load with coal-gas. | satisfactory, such difference as there is being accounted for partly 
mg pro Continuous observation was kept of the gas consumption and of the | by greater radiation loss consequent on the higher temperature of 
mber f load. The engine developed during this period 43 B.H.P. on the | the engine, and partly by the reduction in flame temperature pro- 
formed average, and ran very smoothly and steadily. The average mean | duced by the steam, which somewhat reduces the total amount of 
he fane effective pressure was 101 lb. per square inch. When jacketed, the | heat passing into the walls. The engine consumed in this, trial 
ed vith ` - | | 15 cubic ft. of Cambridge coal-gas per brake horse-power-hour 
ill parts l Non-retarn valve reckoned at atmospheric temperature and pressure. This is approxi- 
eof the Water Suppl mately the same as it burnt when devéloping the same power for 
nd the from x short periods when jacketed. Tests at other loads have shown that 
n with a weak mixture the gas consumption is slightly increased by the 
hme N Td Water Byo piss operated water-injection, but with very strong mixtures it is a trifle less. The 
difference, however, does not exceed 5 per cent. either way, and on the 


by hand or automatically 
average it may be said that the economy is unaffected by the use of 


this method of cooling. Indicator diagrams taken in this long trial 
are shown in Fig. 2, and a comparison of these with similar diagrams 
taken from the jacketed engine shows that the reduction in maximum 
pressure is counterbalanced by a slightly raised expansion line. 
The pressure is better sustained, partly by the formation of the steam 
and partly by the reduced loss of heat, with the result that the 
diagram is “ fatter’ and less “ peaky.” 

The ordinary working temperature of the cylinder is about 160 deg. 
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ne bs e C.. but the engine will run satisfactorily at any temperature between 

a ard coerce eee p S 120°C. and 200°C. To keep the temperature between these 

y the Inches p N limits some regulation of the water supply with the load is necessary 

if te ZA This can be affected by arranging that the water pump only works 

ition: SS when the engine takes gas, or by the employment of a thermostat 

of all l E which opens a by-pass valve when the temperature falls too low. One 

wr Fia. 1.—Srcrion or CYLINDER WITH WatTER-INJECTION ROSE. advantage of the system described is that if the water supply fails, 

aal the whole engine heats up gradually until it stops owing to continued 
T engine would not develop more than 40 B.H.P. continuously without | Pre-ignition. A safety plug screwed into the wall of the combustion 
is overheating, and mixtures giving a mean pressure of more than chamber is, however, provided, so that when a safe working tempera- 
into 100 lb. per square inch produced excessive maximum pressures Es a gi Lin idus ily 

es (over 500 1b.) with violent thumping explosions. The reduction DG od has been successfully applied to engines with outputs 
n in maximum pressure, under these circumstances, by water-injection | UP to 1,000 B.H. P. 

d is over 100 lbs. per square inch, and the effect is very marked, the 

n ee one urbis oar Nini a Prises hé | 
; m in the explosive charge is of course well known, but the quanti . 

is of steam formed in an dd cooled in this manner is so lise that it ] Resistance ot Water Hose Streams.—The dan ERE from 
| : electric shock in directing a stream of water on a high-tension 
int electric line is discussed by Prof. F. C. Caldwell in the “ Sibley 
| : Coates. Journal of Engineering.” The resistance of a stream of water 
i MODE DUC PISIS 107 1b. between the nozzle of a hose and a 12 ft. length of No. 6 copper 
N 189 r.p.m. 48 b.h.p. l wire was measured. Energy was obtained from a 250,000 volt 
P vestes bineh 139 1b persa, in: 50-kw. transformer, with the middle point connected by a low 
Š reading ammeter to earth and one terminal connected to the 
" line. Variations of frequency between 45 and 60 cycles with 
" 20,000 volts showed no appreciable reactance of the stream ; 
i res:stance was calculated from current and voltage readings. 
5 es Resistance of the stream rose with increase of water pressure, 
j | being slight for 6 ft. to 10 ft. lengths of streams, but was 
] marked for 15 ft. With a 1j in. nozzle for 5,000 and 30,000 
j Coal-gas. E ud 
' Mean effective pressure 98 lb. | volts, critical lengths of stream were found up to which the 
; \ 180 Pm 43 b.h.p. | resistance had a gradual increase, these being 17 ft. for a I}in. 
| Scale. } inch=121 Ib. per sq.in. nozzle and 20 ft. fora 13 in. Beyond these points the resistance 


rose suddenly and approached infinity. These critical points 
corresponded to the length at which the stream ceased to be 
continuous and broke up. With a stream length of 15 ft. on a 
50,000-volt line, a resistance of about 20,000 ohms water path 
was obtained, giving a current of about 0-25 ampere. This 
would give the holder of the nozzle a severe shock and might be 
dangerous. With a stream length of 20 ft. fora 1}in. nozzle, 
or 25 ft. for a 14in. nozzle the resistance was 800,000 ohms. 
This might be painful but practically not dangerous. The 
resistance of the body, being relatively low, is neglected. 
The fact that a nozzle is earthed through the stream of water in 
the hose was not found to eliminate danger to the nozzle holder. 
The resistance of this path from nozzle to earth, through the 
water in the hose when the latter was thoroughly insulated 


jacket-water. The quantity of water used on this trial was on the | from earth, was found to be about 150,000 ohms per 100 ft., 
average 102 lb. per hour, equivalent to 2-4 lb. per brake horse-power- which could not be depended upon to shunt much of the 
hour. The temperature of the engine varied from 150°C to current from the man holding the nozzle. 


Fic, 2.—INpicaTor DIAGRAMS FROM JACKETLESS ENGINE FITTED WITH 
WATER INJECTION, 


Constitutes a substantial advantage of the method. It will be 
noticed that the formation of the steam does not involve any thermo- 
dynamic loss, such as occurs when water is sprayed into the cylinder 
in an atomized condition and evaporated before reaching the walls, 
since the heat, used is that which would otherwise be wasted in the 
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THE COOLING OF GAS ENGINES. 


The main attraction of the gas engine is its higher effi- 
ciency as compared with that of the steam engine, and 
this point has been much insisted upon from time to 
time in making comparisons between the different kinds of 
prime, movers. This, however, is not the only point that 
enters into the comparison, and during the last few vears. 
the growing popularity of the steam turbine has shown that 
the question of capital cost may be considerably more im- 
portant than that of efficiency. So long asit was a question 
between the low-speed reciprocating steam engine and the 
gas engine there was a good deal to be said in favour of the 
latter. The steam turbine, however, shows to greater 
advantage as its size is increased ; for its efficiency becomes: 
more marked and its cost per kilowatt becomes steadily 
lower. Moreover, recent improvements in the design of 
electric generators have permitted the rotational speed to be. 
increased and this again makes for lower first cost per kilo- 
watt, both in the generator and in the prim» mover. 

The designer of large gas engines has, for his part, many 
difficulties to overcome, and these tend to increase with 
the size of the engine. In the verv nature of things he is 
dependant upon explosive forces which necessitate ample 
metal in the various parts of the engine for withstanding the 
high stresses set up by them; and in order that running may 
be possible it is necessary to remove a considerable propor- 
tion of the heat, which is bzing continually given out by the 
burrt gases, to the walls of the cylinder and the piston, such 
heat being wholly wasted. It is by no means easy to 
arrange for satisfactory water cooling of a moving piston, 
and thus the removal of this heat leads to much complication 
in the design and manufacture of the large gas engine. 

At the recent meeting ot the Institution of Mechanical 
Engineers at Cambridge, Prof. Bertram HoPkINSON read a 
Paper on ' A New Method of Cooling Gas Engines," of 
which our readers will find an abstract elsewhere. In this 
Paper Prof. Hopkinson describes a method which elimi- 
nates the difficulties we have mentioned and appears to be 
very promising. It consists in introducing water into the 
cylinder itself for cooling purposes, thus doing away with 
the more usual methods involving jackets and other com- 
plications. This is not the first tim» that water in some 
form or another has been vsed in combination with the 
gaseous mixture, but generally such water has been used in 
a somewhat different way. For example, water has been 
sprayed into gas engines for the purpose of preventing pre- 
ignition. Water so used, however, does not have any 
appreciable cooling effect upon the cylinder walls. It 
becomes turned into steam before reaching the metal and 
thus merely serves to lower the temperature of the flame. 
This lowering ot the temperature of the gases is harmful, as 
it is necessarily accompanied by a considerable loss of effi- 
ciency. Prof. Hopkinson avoids these features by using 
water in the form of a sprav on to the piston and on to the 
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hottest parts of the cylinder walls; by so doing heat is 
abstracted from the parts which are hottest and the water 
is converted into steam by these parts instead of by the 
flame, with the result that the steam so produced assists the 
explosive gas instead of reducing the efficiency. From the 
experiments of Dr. DUGALD CLERK and others it is known 
that most heat passes from the gas into the metal at 
the time of ignition, and consequently it is only necessary 
to use this svstem of spraying during the initial part of the 
stroke immediately following the explosion. This gives a 
fortunate simplification. In fact, the water is sprayed 
chiefly on the piston and walls of the combustion chamber at 
a time when practically the whole of the sliding surface of 
the barrel is covered by the former. When first Prof. 
Hopkinson began this work it was feared that trouble 
would result from corrosion by the water which would be 
ikely to take up acids from the gases. This trouble, how- 
ever, appears to have been avoided by running the cylinder 
at a temperature above the boiling point of water, so 
that the water is converted wholly into steam, and thus the 
surfaces do not remain wet. l 

We are glad to see that publication has been deferred 
until experiments have been carried out for ə. considerable 
time. A 50 B.H.P. engine has been run for two years with- 
out any apparently harmful results, and experiments have 
also been made on a 100 B.H.P. National gas engine and on a 
1,000 H.P. Oechelhauser engine. These experiments appear 
to have been uniformly successful. Fortunately, unlike 
some devices, the present one is quite cheap to make and fit, 
much cheaper indeed than the ordinary gear which is pro- 
vided for water-cooling. The method, therefore, seems in 
every way to be promising, and to be a serious step in the 
right direction for the further development of the large gas 


engine. 


REVIEWS. 


(Coples of the undermentioned works can be had from Tug ErEcTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 
mustum ene 


Iron and Steel: An Introductory Text Book for Engineers and Metal- 
lurgists. By O. F. Hupsox, M.Sc. With a Section on Corrosion by 
G. D. Bengough, D.Sc. (London: Constable & Co.) Pp. x.4- 173. 
63. net. 

The metallurgy of iron and steel is so large a subject and em- 
braces so many branches of study that it is impossible for any 
hook to deal adequately with it and at the same time retain any- 
thing like reasonable dimensions. W hile, therefore, we have 
the weightier standard classics, such as Harbord's.'' Steel," it is 
Customary for the smaller books to deal with one branch of the 
subject only, and this may be treated either from the practical 
or the scientific standpoint. Thus, we have separate volumes 
dealing with such subjects as the blast furnace, foundry prac- 
tice and tool steels, on the one hand, and corrosion and the 
metallography of iron and steel, on the other. 

Mr. Hudson's volume is one of a series of text-books de- 
scribed as being “ introductory to the chemistry of the national 
industries," and in his preface the author says: “ Practical 


135. 


limited space available, with the result that many processes are 
dealt with in the briefest possible manner and receive little 
more than a passing mention. The extent to which this com- 
pression has been carried will be seen from a list of the subjects 
dealt with. Thus, mechanical testing, the smelting of iron ores, 
the properties of cast iron, foundry practice, mixing cast iron 
for foundry work, malleable cast iron, wrought iron, cementa- 
tion, crucible steel, the Bessemer and open hearth processes, 
electric furnaces, the mechanical treatment of steel, the im- 
purities in steel, steel castings, case hardening and welding are 
crowded into 98 pages, of which electric furnaces receive only a 
page and a half, while electric welding is dismissed in a few lines. 

The constitution of the iron carbon alloys and the influence of 
heat treatment on steel are admirably dealt with, and these, 
together with the section on corrosion, form (as doubtless in- 
tended by the author) the main feature of the book. Dr. 
Bengough's contribution forms an excellent summary of the 
scientific investigations which have been carried out in connec- 
tion with the subject of corrosion, but it is doubtful whether he 
will find many practical users of steel to share his optimism. 
when he says he “ looks forward to the time when practically 
all steel will be incorrodible.”’ 

Those who are interested in the study of iron and steel from. 
the physico-chemical standpoint will appreciate the chapters 
dealing with this branch of the subject, but the book is evi- 
dently intended for students who have received a sound train- 
ing in chemistry and physics, and are about to take up the sub- 
ject of metallurgy. To all such it can be thoroughly recom- 


mended. E. F. L. 


An Elementary Course of Magnetism and Electricity. By 
Cnas. H. Draper, D.Sc. (London, 1912: Blackie & Son.) Pp. vii. +86.. 


2s. net. 


This book forms section VII. of “ A Course of Physics, 
Practical and Theoretical," by the same author and is now 
issued separately for convenience of use. Chapters I. to IV. 
are devoted to practical work on magnetism. The charac- 
teristic properties of magnets, magnetic induction and fields. 
of force, terrestrial magnetism and the measurement of mag- 
netic quantities are included, and directions given for some 50 
experiments carefully selected to give a clear conception of the 
phonomena mentioned. 

Two chapters follow, dealing with static electricity, e.g., 
electrification, electric induction, electric machines and con- 
densers. Here, again, a complete novice, who carried out the 
experiments indicated, would gain a very good insight into the 
subject. The rest of the book, Chapters VII. to XII., deals 
with current electricity—magnetic, heating and chemical 
effects, resistance and electromagnetic induction. Where 
references are made to the section on mechanics, these refer- 
ences are for convenience reprinted in an appendix and close 
on 100 diagrams are provided which are more than usually clear 
and distinct. 

In all some 140 experiments are suggested. The student is 
told how to proceed and asked what result is obtained, and the 
inferences to be drawn from this result are pointed out. In 
every case sufficient instructions are given to enable him to 
proceed in an intelligent manner, but the author has avoided 
giving such detail as to require little or no observation on his 
part. The course will take a beginner up to the standard 
required in the examinations taken by the majority of pupils 
in secondary schools, assuming that the teacher gives further 
theoretical explanations on matters which cannot be fully 


developed in a book intended primarily for the laboratory. 
B. W. C. 


Rorrn. (Leipzig: 


Grundlagen der Elektrotecknik. By A. 
B. G. Teubner.) Pp. 126. M1.25. 
This little book is one of the ** Natur und Geisteswelt series '* 


and is written for elementary electrical engineering students. 


According to the author it contains an account of the most 
important electrical laws and phenomena for a proper com- 
prehension of electrical apparatus and machinery. It is 
divided into three parts. the first of which is devoted to a 
general account of the effects of an electrical current and is 
qualitative in character. In part IL, under the heading of 
“ Direct Current," we have a descriptive'account-of.the funda- 


details of the methods of production have been avoided almost 
entirely, in order that more attention may be devoted to such 
matters as an explanation of the constitution of steel and cast 
Iron and the effect of mechanical and heat treatment on the 
Properties of these alloys.” In spite of this intention (or pos- 
sibly owing to it) a perusal of the book leaves the impression 
that an attempt has been made to cover too much ground in the © 
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mental quantitative laws and phenomena of current electricity. 
The remaining 30 pages are devoted to alternating currents. 
The general arrangement of the book and the method of develop- 
ment is interesting, but we are doubtful if English students 
would be able to follow some of the arguments put forward, 
owing to the lack of detail. In this connection the author 
states that he has only made use of the simplest mathematics, 
and in arriving at a particular formula he has only indicated 
how it may be obtained. In such cases we consider that the 
formula should either be simply stated or the full mathemat- 
ical proof should be given. In one or two cases a little laxity 
of expression is shown by the author. Thus, on page 42, he 
speaks of an acceleration of 9-81 metres per second, and on page 
57 we find a velocity stated as 20 metres. A noticeable feature 
of the book is the absence of a section on electrostatics, although 
the use of a condenser is referred to on the last two pages. 
With the small amount of space at his disposal the author 
has, however, succeeded in writing an interesting little book 
which should prove useful to a student who has already a good 
elementary knowledge of the subject. W.C. 5. P. 


THE NEW MARCONI AGREEMENT. 


The new “ Marconi Agreement " was presented to the House of 
Commons last week, and forms a lengthy document. It is prefaced 
by a Treasury Minute, dated July 30th. is followed by a specitica- 
tion of 50 clauses, an Appendix I. (a second copy of the Agreement. 
showing the variations from the Agrecment of Julv 19, 1912, in con- 
spicuous type), Appendix II. (correspondence with the Anglo- 
French Wireless Co. as to the Goldschmidt system), and cor- 
respondence with the Universal Radio Synd. as to the Poulsen 
system. This is followed bv correspondence which has passed 
between the Postmaster-General and Lord Parker of Waddington 
on the subject of inviting tenders. The agreement differs from that 
of July 19, 1912, in many important particulars. These will be the 
easier to comprehend if we give the Treasury Minute almost in full :— 


TREASURY MINUTE. DATED JULY 30, 1913. 

My Lords have before them an agreement, of to-day's date. between 
Marconi's Wireless Telegraph Co. (Ltd.), Commendatore Guglielmo 
Marconi and the Postmaster-General (acting on his own behalf and also 
for the Governments of India and of the Union of South Africa and such 
other Governments as may hereafter adopt the agreement) with regard 
to the establishment of a chain of Imperial Wireless Stations. 

By their Minute of July 19, 1912 (H. of C., 265 of 1912), their Lordships 
signified their approval of an earlier agreenient relative to the same 
subject and described its principal provisions. 

(Here follows the motion moved on October 10, 1912, by the Post- 
master-Gencral in the House of Commons appointing the Select Com- 
mittee to inquire into the agreement of July 19, 1912. This is followed 
by the full text of this Committee's report of January 14, 1913, which 
was set out in THE ELECTRICIAN for Janua: y 17, 1913. and in “ The 
Electrician " HANDBOOK for 1913, p. 721 This is followed by a reference 
to the appointment of the Scientific Committee and its report, presented 
on April 30, 1913 (see THe ELECTRICIAN for May 9th). Finally, re- 
ference is made to the notification of Marconi's Wireless "Telegraph 
Co. repudiating the contract on the ground of undue delay, and the 
Postmaster's acceptance of that course, followed by the notification by 
the Select Committee that they considered it unnecessary further to 
pursue the inquiry.] 

In these circumstances [proceeds the Minute] it has been necessary to 
consider fucther the best means of obtaining the Imperial wireless 
Stations and the financial arrangements to be made in connection there- 
with, and My Lords now proceed to indicate the considerations by which 
they have been guided. 

The reasons set out in their Minute of July 19, 1912, against allowing 
the wireless stations now in question to be owned and worked by a 
private company appear to have been generally accepted as conclusive 
and need not be repeated. The alternative of arranging that the wireless 
stations should be constructed by the State has been repeatedly and 
carefully considered by the Departments concerned. 

It has been stated by the Post Office and Admiralty that there are great 

difficulties in adopting such a course in this case. The erection of a 
satisfactory chain of wireless stations by engineers in the direct employ- 
ment of the State would be an ex periment the successof which noone could 
guarantee. No Department of State could undertake at the present time 
either to erect or to work such a chain. The Post Office do not possess 
the requisite staff. The Admiralty stated on January 13th last that 
“ they adhere to the view formerly expressed in Admiralty letter of 
May 5, 1911, and since confirmed by Admiralty representatives in the 
various discussions which have taken place, that it is not desirable for the 
Admiralty to undertake the work of erecting or of working the Imperial 


wireless chain." So far from modifying this opinion, My Lords are still - 


more 1eluctant than formerly to undertake the work, and in fact con- 


sider themselves now not in a position to do so at all. On the other hand, 
if it were decided to form a special staff of engineers and experts in wire- 
less telegraphy, & considerable time must necessarily elapse before they 
could be selected, engaged and organised ; and such a staff when con- 
stituted would have no claim on the advice and co-operation of any 
company which has any experience in commercial working of long- 
distance wireless telegraphy, and, if such advice and co-operation were 
found to be indispensable, probably they would have to be purchased 
at a high price. There would be no assurance that any estimate proposed 
bv such a staff would not be in excess of the estimate and the contract 
with the Marconi Company: and if any further demands were made in 
the course of erection it would be quite impossible to refuse them. And 
at the end of the period, when some stations had been completed, the 
Government would have no kind of guarantee that these would in fact 
carry out the work—which is necessary and urgent. They would lose 
altogether the advantages which are secured if a company takes all risks 
in the completion of an engineering undertaking of a novel kind in 
circumstances unusually difficult to foresee. 

In view of these statements as to the risks of large expenditure with 
inadequate results, and the inevitable delay in any case if the erection 
of the stations should be undertaken by the State, My Lords feel that the 
alternative of erection by and under the guarantee of a company possess- 
ing the requisite practical experience, if obtain ible on reasonable terms, 
is to be preferred. 

Further, over and above any payment that might have to be made for 
the technical assistance and co-operation of an experienced company's 
staff, it would be necessary to obtain an award under the Patents Act in 
respect of rovalty on any patents that might be used in a Sta'e-erected 
station, which would require a lengthy and detailed hearing of expert 
evidence: and the amount of thc award. dependent as it would be on a 
quasi-judicial decision on such evidence, might not be more favourable 
to the Exchequer than the result arrived at by agreement. In any case, 
the Patents Act, with its provision for arbitration by the Treasury, applies 
only to the United Kingdom, and separate awards would therefore have 
to be obtained in most of the territories in which stations would be 
situatea and patents used under such legislation as may apply to those 
territories. 

It therefore became necessary to endeavour to arrange for the erection 
of the stations by a contracting company. In this connection it is to be 
remembered that the consideration of urgeney was one of prime impor- 
tance, and that this consideration was intensified by the serious delay 
which had already occurred. In July, 1912, My Lords had felt bound to 
admit that the stations were required at once for strategic reasons ; and 
their view was confirmed when the Select Committee reported, on 
Janua y 14, 1913.“ that it is a matter of urgency that a chain of Imperial 
wireless stations should be established." 

The first question that arose was the way by which the contracting 
company should be selected. Speaking generally, My Lords attach 
great importance to the principle that when Departmental contracts are 
being concluded recourse should be had either to competition by public 
tender or to competition between contractors on an approved list, unless 
special reason to the contrary is shown. This principle applies primarily 
to cases where a standard commodity is required, and where two or 
more contractors exist who can supply the same—or approximately the 
same—article. In the present instance, their lordships had to consider 
whether the principle was applicable, under existing circumstances. to 
the case of a chain of wireless stations which was immediately required, 
and whether effective competition was really possible—that is to say, 
whether there was more than one company which would have been placed 
by a responsible Department on its approved list of contractors. 

On this point they were mainly guided by the view expressed by Lord 
Parker's Committee in para. 24 of their report. (Here follows recitation 
of said para. 24 (see THE ELECTRICIAN for May 9, 1913, p. 170.)] 

In view of this expression of opinion, My Lords felt no doubt that. at 
the date of that report (viz., April 30, 1913), the proper course would have 
been to resume negotiations with the Marconi Company, and they had 
no evidence before them to show that the position had been materially 
modified by subsequent developments. They, therefore, assented to the 
reopening of those negotiations; and, after prolonged discussion, the 
annexed agreement, of to-day's date, was provisionally concluded. 

The variations from the agreement of Julv 19, 1912, are shown by 
differences of type in Appendix I., whi:h accompanies the present docu- 
ment. The Minute proceeds :— 

A. With regard to the price of the stations, the Marconi Company 
called attention to the fact that the price of materials had risen con- 
siderably since the date of their original tender. Clause 14 (1) of the new 
agreement accordingly provides for the readjustment of the standard 
price of £60,000 per station according to any rise or fall in the cost of 
material which may have occurred between July, 1912, and thedate o. the 
approvalofthe present agreement by the House of Commons. But ut p 
expressly provided that such variations must be ascertained from market 
reports or otherwise by the Fngineer-in-( hief of the Post Office, and that 
the readjustment of price is to be determined by his certificate, which 18 

to be final. The price as readjusted will remain stereotyped for the pur- 
poses of the agreement, and will not be subject to further readjustment 
at alaterdate. In this connection attention should be called to the fact 
(i.) that under clause 4 (1) a general Specification is now scheduled to 
the agreement—of which it becomes an essential part—and (ii) that 
variations from this Specification (which under the same sub-clause 
may be made by agreement between the company and the Postmaster- 
General) will involve variations in the price per station under clause 14 (1). 

B. The company also represented that they had been unable to reserve 
throughout the last year the large sums which they had kept available 
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Continued is that in respect of the class within which the patent falls 


THE ELECTRICIAN, AUGUST 8, 1913. REL 


IT. In response to further representations by the Postmaster-General, 
the company have assented to the deletion of the proviso in clause 12 
that, before introducing non-Marconi patents, inventions or apparatus 
the Postmaster-General or the Government concerned, should seek, but 
should not be bound to act on, the advice of the company. The terms 
of clause 19, relating to the power of the company to inspect non-Marconi 
installations at stations other than those erected under the agreement, 


:'in the summer of 1912, and that in the present conditions of the money 
"market such funds could only be procured on onerous terms. My Lords 
felt that, in all the circumstances, they could not withhold their assent 
to the arrangement in clause 14 (1) ‘d) under which interest at 2 per cent. 
on each third part of the purchase money will be payable subject to the 
‘conditions specified— payment to be recovered under clause 14 (1) (c) if 


the final completion certificate be not given. 
In return for these concessions, the company have agreed to certain | have becn entirely re-drafted. 
IIT. The proviso in clause 3 conferring on the company the exclusive 


alterations which are of considerable value to the Government. The 

Select Committee's report of January 14, 1913, asked that, in view of | right of erecting long-distance installations required by the Governments 
the developments that are said to have taken place in wireless telegraphy | concerned during a period of five years from the date of the agreement 
during the last few months, the Government should be free to adopt or | has been excised. " 
reject any system from time to time, and that in the report of Lord IV. A time limit for the construction (if desired) of the buildings, 
Parker's Committee, paras. 31 and 32, the question of royalties was | foundations, &c., by the company is, in effect, fixed by clause 4 (1) as now 
: discussed, an certain recommendations were made. In view of these | drafted, and a penalty of £150 for each month’s delay in connection with 
recommendations (the Minute continues] the following changes have been | the buildings, foundations, &c., and the installations (in addition to loss 
made in the new as compared with the old agreement :— of interest under clause 14 (1), (d)), is imposed by clause 6. 

(i) Although there is no reason to doubt that the stations could have V. Under clause 7 the speed of working to be demonstrated under the 
been used by the Postmaster-General for experimental working under | automatic system is to be 75 words per minute, instead of 50; but the 
the arrangements originally contemplated, it has been thought well to | provision is made for the possibility that temporary atmospheric dis- 
turbances may render automatic working impracticable. 

VI. A proviso has been added to clause 15 making it clear that if the 
Government are using a non-Marconi patent at a station on terms 
arranged with its owners, the Marconi Company may not, by purchasing 
it from those owners, convert it into a Marconi patent within the meaning 
of this agreement, and use it for the prolongation of the rovalty. 

The remaining alterations do not call for any special remark, excepting 
that in clause 28, which now provides (inter alia) that the agreement is 
not to be binding unless and until it has been approved by a resolution 
of the House of Commons passed on or before August 31st, 1913. 


The above Minute of the Treasury obviates the necessity for our 
setting out in ertenso the agreement of July 30, 1913, between 
to the Postmaster-General in order to enable him to exercise his option | Marconi’s Wireless Telegraph Co. (Ltd.), the Right Hon. Herbert 
to cancel if he so desires: and the Postmaster-General undertakes, if | Louis Samuel, M.P., H.M. Postmaster-General, and Commendatore 
he contemplates using a continuous-wave system in any of the said | G. Marconi. The points of difference between the agreement of 
three stations, not to give any preference to any company or contractor | July 19, 1912, and that of the document of July 30, 1913, although 
s the Marconi Company if the Marconi Company is able and willing | not actually set out in the Treasury Minute, are sufficiently com- 

show to his satisfaction that they can provide the Marconi system of plete to allow us to summarise the principal document as follows :— 
‘continuous waves with equal efficiency and economy. 

(iii.) Under clause 15, as now drafted, the royalty payment will be made In the J nter pretation Clause of the 1913 agreement the express reference 
" in respect of each station,” with the result that if it be found desirable | © the “ Marconi system f which appeared in the 1912 agreement is 
to discard Marconi patents at some stations, but not throughout the absent. The expression “long-distance installation ” means a Com- 
‘stations erected by them for the Imperial Chain, the royalty payment plete installation for wireless telegraphy capable of continuously and 
would be modified accordingly. As an essential part of this alteration, efficiently receiving and transmitting communications by day and night, 
however, the company stipulated that arrangements should be made to &c. (continues as in 1912). The expression Marconi patents means 
all patents and all inventions, processes and improvements relating to 
reless telegraphy (continues aa in 1912), 


safeguard their position as regards East Africa, where their inventions : 

had not been protected by patent; and agreement was only reached as | W ACA edo 

to the revised arrangements regarding the calculation of royalty on each The expression “ gross receipts" has been amended in the 1913 
| . document to mean such portion of the sums received for the transmission 


Station separately, instead of on the whole, on condition that ` In ; . i : h 
respect of the station in the East African Protectorate, royalty shall of public wireless telegrams by long-distance installations as shall be 
be payable under and subject to the terms of this agreement if and so | Certified by the Comptroller and Accountant-General of the Post Office 
long as the Postmaster-General shall use at such station any invention | (Whose certificate shall be conclusive for all purposes) as being referable 
protected in the United Kingdom by any valid and still unexpired patent to the use of the station or stations herein referred to for the trans- 
‘owned exclusively by the company relating to wireless telegraphy." | mission or receipt of such telegrams and such certificate may also 
(Clause 15 (2).) determine how any gross receipts are to be appropriated among the 
Proposals were also made and pressed to modify the condition in the | Several stations. — " 
original agreement under which a royalty of 10 per cent. on gross receipts The expression “ month ” means a calendar month. 
was payable during the use of the patents, and to secure a proportionate In clause 2, under which the company is to construct long-distance 
reduction of royalty in the event of the gradual discontinuance of the | installations at specified stations, the following new provisos are 
patents. At first the company deciined to depart from the original basis, | added :— | 
urging that if their patents were non-essential they could be discarded Provided, nevertheless, with regard to such part of this agreement as 
under the agreement, in which case the royalties would cease; and that, | relates to the provision, erection, construction and establishment of long- 
if any one of their patents was not discarded because it was essential to | distance installations at stations in the Union of South Africa, in India and 
communications over the required distances and under the conditions | in Singapore, or in the neighbouring part of the Malay Peninsula, that the 
‘Specified, the continuance of the full royalty was justifiable. They | Postmaster-General may, by giving notice in writing to that effect to the 
‘Stated, indeed, that they were not prepared to conclude a contract except | company at any time and from time to time before the establishment has 
on this basis. been completed of such three last-mentioned long-distance installations, 
It was, however, intimated to the company that the modification of the | or of any of them, cancel this agreement so far as it relates to the pro- 
agreement with regard to East Africa could only be accepted if accom- | vision, erection, construction and establishment of long-distance installa- 
tions, or a long-distance installation, at the three stations last hereinbefore 


panied by some arrangement for the division of the royalty ; and it was 
agreed (clause 15 (1)) that the royalty of 10 per cent. on gross | mentioned, or any of them; and if at the time of such notice or notices 


finally 
receipts payable during the use of the patents should be split up and | being given no work shall have been done or expenditure incurred by the 
company for the purpose of providing, erecting, constructing or estab- 


allocated to various classes of patents in the following manner— viz. : um du 2 A 
£ percent: Su iis ishing the long-distance installation or installations in respect of which 

R per cent. to patents for Mi dn rei ROLE such notice or notices shall have been given, no payment shall be made 

9 itarnalmedivis & g ied i by the Postmaster-General to the company, and the company shall have 

2 » » tena vng app tubus. no claim against the Postmaster-General under this agreement in so far 
" » CXVePIRS Tecelv HIS coppa i as it shall have been cancelled as hereinbefore provided : but if any work 


Under this arrangement a proportionate reduction of royalty in the | shall have been done, or expenditure incurred by the company for the 


event of the gradual discontinuance of the patents relating to classes of | purpose aforesaid, such payment shall be made by the Postmaster- 
apparatus is now satisfactorily secured. ‘The joint effect of these two | General to the company in respect of such work and expenditure as shall 
alterations is to modify the agreement to the advantage of the State. be agreed between them, or in default of agreement shall be awarded 
matters now stand, the retention of a Marconi patent at one station | by a single arbitrator to be appointed by the Board of Trade, but so that 
no payment shall be allowed or awarded for loss of profit or royalty under 

this agreement or otherwise. Provided that the company before doing 
any work or incurring any expenditure on any of the said three stations 
shall give the Postmaster-General notice in writing so as to enable him 
to exercise his option to cancel if he so desires. The Postmaster-General, 
however, if he contemplates using a continuous-wave system in any of 
the said three stations shall not give any preference to any company or 
contractor over the Marconi company if the Marconi company i8 able and 


modify clause 8, s9 as to give him a specific right to do so, prior to the 
Issue of the “ final completion certificate.” 

(i.) A proviso has been inserted in clause 2 under which (at any time 
before the completion of the stations) he may cancel the ageement so far 
as the stations in India, South Atrica and Singapore are concerned, with a 
view to the introduction of some system other than the Marconi system, 
‘subject to payment by the Governments concerned of a sum to be agreed 
or settled by arbitration in respect of the work done or expenditure 
incurred by the company (if any), without taking into account loss of 
profit or royalty. 

With a view to preventing unnecessary payments under this proviso, 
it is expressly stipulated that the company, before doing any work or 
incurring any ex penditure on any of the said stations, must give notice 


39 »? 


‘does not affect the royalty on the other stations at all; and, furthermore, 
at the station where it is retained, the only royalty which is necessarily 


For exam ple, the Government may at a particular station discontinue the 

us of Marconi patents for tho first three classes of apparatus specified 

fom, and merely use Marconi patents for external receiving apparatus. 

m that event, the royalty payable in respect of the station drops from 
to 2 per cent. of the gross receipts. 
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willing to show to his satisfaction that they can provide the Marconi 
system of continuous waves with equal efficiency and economy. _ 

` Clause 3 provides for the construction by the company of additional 
long-distance installations, and reads as follows: The company shall 
also provide, erect, construct and establish a long-distance installation 
at such other stations in the British Empire or in any British protec- 
torate as may hereafter from time to time be specified by the Postmaster- 
General if required by him to do so during the currency of this agreement. 

Clause 4 sets out the provisions as to the construction of long-distance 
installations by the company, and reads: (1) The long-distance instal- 
lations to be provided by the company in pursuance of this agreement 
shall be erected, constructed and established at the stations in accordance 
in all respects with the specification set out in the schedule hereto, or 
with such variations (f any) as may be required by either party and 
agreed to by the other, such agreement not to be unreasonably withheld, 
and every such long-distance installation shall be completed to the 
satisfaction of the Postmaster-General in all respecta within 12 months 
from the date on which the Postmaster-Generai shall have notified to 
the company in writing that the site has been acquired and the founda- 
tions and buildings completed and requested the company to provide 
the installation in pursuance of this agreement, or if the Postmaster- 
General shall have required the company to erect and construct the 
building, foundations and other works for any long-distance installation 
under clause 5 hereof, then such building. foundations and other works 
and such long-distance installation shall be completed to the satisfaction 
of the Postmaster-General in all respects within 18 months from the date 
on which the Postmaster-General shall have notified to the company in 
writing that the site has been acquired. Provided, nevertheless, that if 
the company is able to show to the satisfaction of the Postmaster-General 
that exceptional difficulties of transport are caused by the position of any 
site such period of 18 months shall be extended to such period as he shall 
deem to be equitable in the cireumstances. 

(2) After the ratification of this contract, detailed specifications of all 
material, machinery or plant intended to be used in, upon or for the pur- 
poses of the erection, construction and establishment of any such long- 
distance installation shall be submitted by the company for the approval 
of the Postmaster-General, which approval shall not be unreasonably 
withheld ; and before being used for the purposes aforesaid and (in the 
case of long-distance installations other than that to be provided at the 
station in England) before being sent out of the United Kingdom, and 
also at all times during the progress of the work, such material, machinery 
or plant shall be submitted when required for inspection and examination 
by an officer to be appointed for that purpose by the Postmaster-General, 
and in case such officer shall certify that any such material, machinery 
or plant is not in accordance with the said specifications, the company 
shall substitute therefor such other material, machinery or plant is may 
be necessary to comply with the said specifications. 

Clause 5 remains as in the 1912 agreement, with the deletion of the last 
four words, * with all reasonable speed." 

C'ause 6 is a new clause, dealing with the subject of penalty in the 
event of default, and reads as follows :— 

6. Payment in event; of default. If the buildings, foundations and 
other works and the long-distance i-stallations hereinbefore mentioned, 
or any of them, shall not have been completed as aforesaid within the 
period or periods aforesaid, the company, without prejudice to any of 
the other rights of the Postmaster-General under this agreement, shall 
be liable, unless such non-completion shall have been caused bv anv strike 
of workmen or by floods, fire, act of God or the King's enemies, to pav 
to the Postmaster-General by way of liquidated damages, and not as a 
penalty, in respect of cach station at which any of the said buildings, 
foundations or other works or long-distance station shall not have been 
so completed, the sum or sums of £150 for each month during which such 
buildings, foundations or other works or long-distance installation shall 
not be so completed as aforesaid, and such sum of sums may at any 
time be deducted from any sum or sums which are then due, or which at 
any time thereafter may become due, to the company under this agree- 
ment. 

_ The 1912 clause 6 becomes clause 7, and contains some slight modifica- 
tions. After reciting that the company are to demonstrate the satis- 
factory completion and working for commercial purposes, both by day 
and by night, with the next station or stations, as set out in the clause 2, 
this is now made to include “ such communication and working between 
the station in the East African Protectorate and the station in India "' 
according to “ the duplex system, both with ordinary working and with 
automatic working, at a speed, as regards the ordinary system. of 20 
words a minute, and as regards the automatic system of 75 woras a 
minute, after allowing for whatever repetitions in each case may be 
necessary to ensure the accuracy of the telegrams, provided that this 
guarantee as to the speed of automatic working shall not apply if and so 
long as temporary atmospheric disturbances are such as to render 
automatic working impracticable.” 

The 1912 clause 7 becomes clause 8. This relates to the company 
working long-distance installations for a “ pieliminary period ” if required 
(in place of six calendar months), and reads as under :— 

8. The company shall, if required by the Postmaster-General, during a 
period (hereinafter called “ the preliminary period "), not being less than 
*ix months, but being extended beyond six months if deemed necessary by 
the Postmaster-General, so as to cover one month of unfavourable atmo- 
spheric conditions (as to which the decision of the Postmaster-General 
shall be final), and not being more than 12 months in any case after the 
preliminary completion certificate shall have been given in respect of 
the long-distance installation at any station (subject, nevertheless, as 


hereinafter provided), work the said long-distance installation by their- 
own officers and servants on behalf of the Postmaster-General, but at any- 
time prior to the final completion certificate the Postmaster-General, or- 
the Government on whose behalf any such long-distance installation shall’ 
have been established may by his and their servants, agents and con- 
tractors introduce into and work at any such station for experimental’ 
purposes any patents or inventions or apparatus for or relating to or- 
connected with wireless telegraphy, but so that such introduction and 
working shall not interfere with the normal working of such long-distance 
installation by the company on behalf of the Postmaster-General. 

The modification in the above clause necessitates slight modifications: 
in the old clauses 8, 9 and 10 (now 9, 10 and 11), these modifications sub- 
stituting the words “ preliminary period " for the original “ period «f 
six calendar months.” 

The old clause 11 (now clause 12), dealing with the rights of the Post- 
master-General after giving final completion certificate, remains intact,. 
except for the deletion of the last 36 words of the paragraph, as to the 
right of the P.M.G. “ to seek, but not to be bound to act upon, the advice: 
of the company," this stipulation being eliminated. 

The 1912 clause 12, dealing with the subject of fair wages. becomes: 
clause 13, but is otherwise unaltered. 

Clause 13 becomes clause 14 in the new agreement, and deals with: 
payments that have to be made by the Postmaster-General for long. 
distance installations, buildings and working of stations. This clause 
varies the relative amount of these payments, the period of payment, 
and for pavment by the P.M.G. of the increased price of commodities. 
since the period of July, 1912, when the first agreement was entered into.. 
The sum fixed in the 1912 agreement was £60.000 per station. The sym 
fixed by the new agreement is still £60,000, “ or such sum as may be 
arrived at when the variations, if any, in cost of material aa in July, 1912, 
and as at the date of the approval of this agreement hy the House of Commons: 
(such variations to be ascertained from market reports or otherwise by 
the engineer-in-chief of the Post Office, whose certificate shall be final) 
have been allowed, as the case may be, as additions to or deductions from 
the said sum of £60,000." Payment by the Postmaster-General to the 
company of interest on the purchase money is also provided for in this: 
clause. This interest is at the rate of 2 per cent. on the amounts out- 
standing to the credit of the company at fixed periods during the pro-. 
gress of the work, such interest to be paid simultaneously with the pay- 
ment of the capital sum to which they relate, but not pavable during: 
any periods of default by the company. It is further provided that if 
any variation in the specification set out in the Schedule to the agreement 
shall be agreed upon under clause 4 of the agreement (see above), the said 
purchase price shall be varied to such extent as is agreed upon between: 
the Postmaster-General and the company, and in default of agreement 
shall be settled by an engineer to be appointed by the Board of Trade. 
These are the main moditications in this important clause. 

The 1912 clause 14 becomes clause 15, and deals with the questior 
of the payment of royalty to the company. This important matter shows: 
evidence of having received close attention, and it will be noted that the 
Treasury Minute deals very fully with th's matter, and explains the 
position of the parties in respect to royalties. lt is not necessary to set. 
out this clause here in view of its complete treatment in the Minute. 
From this it will be seen that the basis upon which the royalties are 
calculated differs materially from the original basis of 1912, and arbitra- 
tion by the Board of Trade is duly provided for. 

The next succeeding clause 16 of the new agreement deals with the 
question of the advice and assistance to be given by the company and by 
Mr. Marconi so,long as the royalty shall be pavable under the agreement. 

Clause 17 sets out the period of the determination of the agreement and 
royalty, and reads as follows: ** The Postmaster-General may determine 
this agreement, and the payment of any royalty which may then be 
payable, at the expiration of 18 years from the date on which any royalty 
first becomes payable hereunder by giving to the company not less than 
six months’ previous notice in writing to that effect. 

Clause 18 sets out the rights of the Postmaster-General at the expira- 
tion of the royalty period. and entitles him at the expiration of 28 years 
from the date upon which any royalty first becomes payable under the 
agreement to be entitled to the continued use and working of any Marconi 
patents without further payments to the company or to Mr. Marconi. 

A great deal of feeling was created by the original clause 18 of the 1912 
agreement (now clause 19) as to the right of the Marconi Company to 
inspect any installations for which a system other than the Marconi 
system might be used. This clause has been entirely reconstructed and 
reads as follows :— 

19. In case the Postmaster-General or any Government on whose 
behalf he has entered into this agreement shail erect, or cause to be 
erected, and use or cause to be used, at any place or building other than 
a station where a long-distance installation has been erected under this 
agreement, an installation for wireless telegraphy capable of communicat- 
ing over a range of 2,000 geographical miles, and intended primarily for 
commercial use for which a system other than the Marconi system 18 
used. the company shail, so long as any royalty is payable under this 

agreement, be authorised in any and all cases in which they satisfy the 
Postmaster-General that they have reason to suspect that any valid and 
still unexpired patent used for wireless telegraphy owned exclusively 
by the company is being infringed at such installation, to nominate, with 
the concurrence of the Postmaster-General, an independent engineer 
of high standing to inspect such installation in the presence of an officer 
of the Postmaster-General and of a representative of the proprietors of 
the system which is in question, for the purpose of ascertaining whether 
there is any infringement of any valid and still unexpired patent owned 
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were received, to give the required demonstration. This letter stated 
that the directors of the affiliated company (assuming the answer to the 
company's inquiry being satisfactory) would be pleased to receive the 
British State representatives © at Hanover and ‘Tuckerton during the 
first week in August to witness a demonstration of the Goldschmidt 
system, working over nearly twice the distance required for the Imperial 
scheme.” this date being suggested as the earliest possible under the 
circumstances, © since the chief. engineer who was in charge of the 
Tuckerton station had left for Europe immediately after communication 
had been established, but would be instructed to return at once ,to 
Tuckerton in order to make all necessary preparations for the demonstra- 
tien” Replying to this letter on July 14, Sir A. F. King wrote that the 
P.M.G, greatly regretted 7 that your company are unable to give. before 
the first week in August, any demonstration of the communication by the 
Goldschmidt oystem between Hanever and Tuckerton, which Dr. Gold- 
schmidt has informed you was effected on July 3 and 4. As you are 
doubtless aware ‘continues the letter any contract for the erection of 
stations for the Imperial chain would need the ratification of the House of 
Commons, and as it is probable that the present ession will terminate 
in the middle of August. the postponement until that month of even an 
experimental demonstration would not leave time in any even? to bring 
the matter before Parliament this year.” The P.M G. regretted that he 
could not consent to a postponement until next vear, especially as in the 
absence of tests of continuous working over the required distance there 
was no assurance that the expectations of the company would be fulfilled, 
and giving no undertaking that the owners of any system of wireless 
telegraphy would be admitted to tender for the erection of the stations 
unless that system had been shown, by actual tests; to the satisfaction 
of the State's technical officers, to be capable of continuous effective 
working over the necessary distances. H was proposed, however, that, 
under certain conditions, the erection of the second three stations of the 
Imperis] Chain might be transferred from the original contractors to any 
others whose system might be proved to be more efficient or more 
economical, 1f such proof were forthcoming in the case of the Gold- 
schmidt. ystem within the next few months, the P.M.G, would be very 
glad to consider the employment of that system for some or all of those 
stations, and would be ready, when convenient to the company, to send 
representatives to witness long-distance tests. "This was followed by a 
statement that the P.M.G. had been informed that the station at Hanover 
was now out of working, " as it was found necessary after the recent 
experiments to send the transmitting machine to Berlin for repairs or 
alterations.” It wasfurther stated that Dr. Goldschmidts telegram might 
be read as implying that wireless messages had been received. from 
Tuckerton at Hanover as well as vice versa, and asking for information 
on this point. 

A brief reply by the Anglo-French Co. on July 16 was followed by a 
fuller reply on July 22. This second letter asked for “ details of the 
experiments which the company would be prepared to give, with a view 
to proving to the P.MLG.’s technical officers that the com pany’s svstem is 
capable of continuous effective working.” and the exact nature of the 
conditions regarding the possible transfer of the contract for the second 
three stations, With regard to the statement as to sending back the 
transmitting machine to Berlin, the company stated that what had 
occurred was that ** the machine which was successfully used during the 
tests carried out in the first week of July fat Tuckerton] was sent to 
Berlin in order that it might have certain minor improvements (princip- 
ally the insertion of brass segments in the rotor), recently designed by 
Dr. Goldschmidt, made to it," making it " similar in every particular 
to the duplicating machine now being installed at Hanover, which is of 
later construction than the one used in the recent tests across the 
Atlantic.” With respect to the question as to the two-wav communica- 
tion, the company said thi communication ‘ was only effected one way, 
there being no transmitting apparatus vet installed at Tuckerton, the 
mast at that station being not yet quite complete.” The final letter 
between the Post Office and the Anglo-French Co. was dated July 23. and 
was from Sir A. F. King expressing the view of the P. M.G., that * before 
he could consider a tender from the company for the erection of any of the 
stations of the Imperial Wireless Chain he would require :— 

1. That a demonstration lasting at least six davs should be given 
between two stations not less than 2.009 geographical miles apart, in the 
presence of representatives of His Majesty s Government at each station. 

2. That communication should be established between the stations 
under the direct observation of the representatives of the Government, 
who would superintend the despateh and reception of dummy commercial 
messages at frequent intervals and at such times as might seem desirable 
to them. 

3. Thit the company show that each installation is capable 
of continuous cficient transmission at full siznalling power, and 
that it is capable of worsing with the distant station at all times of the 
day and night; and the mechanical and electrical details of the whole 
plant would be investigated in order to determine its suitability for in- 
stallation at the places for which it would be required. 

. The Postmaster-General regards it as very desirable that communi- 
cation should be establishe:l in both directions, but he would be pre- 
pared to consider whether this requirement could be waived if it should 
prove impossible to have the apparatus ready in a sufticient ly short time. 


This correspondence is followed Ly a further group of letters between 
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exclusively by the company, but for no other purposc whatsoever. and the 
company shall not communicate or make use of any information obtained 
at any such inspection, except for the purpose aforesaid, Nuch enzineer, 
before he inspects, shall undertake not to communicate to the company 
or to any person whatever, or make use of any information obtained at 
anv such inspection, except for the purpose aforesaid, Provided that 
nothing herein shall authorise the inspection of any apparatus which the 
Postmaster-General declares it is necessary on strategic or defensive 
rounds to keep secret. ` 

The next clause (20) provides that information may be given to other 
departments than the Post Office, each department giving an under- 
taking not to divalge. There is an extension to this clause, which reads 


. às under :— | 
Provided, nevertheless. that the Pestmaster-General and the Govern- 


ments on whose behalf he shall have entered into this agreement shall 
be entitled to manufacture or to require the Company to supply at manu- 
facturers’ prices replacements and spare parts for uso at any long-distance 
installation erected under this agreement, without any payment to the 
company or to the inventor (whether in pursuance of sec, 29 0f the Patents 
and Designs Act, 1917, or otherwise), except the payments by way of 
rovaltv hereinbefore mentioned. 

"Clauses 21 and 22 are unaltered, and there is no modilieation in 
clause 23 (1912 clause 22), which provides that the agreement is not to be 
assigned, transferred or sub-let without the consent cf the Postmaster- 
General. But at the end of the original clause the following addition 
occurs : In the event of the company making any sub-contract for the 
supply of any part or parts of any long-distance installation erected under 
this agreement, the company shall submit to the Postmaster-General 
the names of the sub-contractors invited to tender for such supply. and 
the acceptance of any such sub-contractors by the company shall be xub- 
ject to the approval of the Postmaster-General. 

Clauses 24, 25, 26, 27, 28, 29 and 30 are practically unaltered, excepting 
that clause 28 fixes the time for the approval by Parliament of the arice- 
ment at August 31, 1913. 


The above summary, along with the Treasury Minute. gives every 
essential feature of the agreement. . As we have stated, reference to ThE 
ELECTRICIAN for July 26, 1912,0r to “+The Electrician ^ Blue Book” for 
1913, page 688, will provide complete information concerning this im- 
portant document, which is too lengthy to eve in full in these columns 
to-day. The agreement is followed by a schedule setting out the general 
specification for Imperial Wireless [nstallations, This again Js a lengthy 
document, and does not differ in any material respect from the specitica- 
tion which accompanied the agreement of July 19, 1912. The 1912 
specification was fully digested in THe ErgcrRICIAN for July 26, of that 
year, pages 668-9, and in * * The Electrician’ Blue Book, 1913. pages 695-7. 

We have referred above to the Appendices which follow tke Specitica- 
tion and which set ont fiily the correspondence which has passed between 
the Anglo-French Wireless Co. (Ltd.), owners of the Goldschmidt System, 
and the Universal Radio Syndicate (Ltd.), owners of the Poulsen- 
Pedérsen System. Much of this correspondence has been pub'ished, but 
in view of its importance an its topical bearing we give below a summary. 

The correspondence with the Post Office and the ANGLo-FRENCH 
WinELESS Co. began on July 5, 1913, and related to the telegram from 
Dr. Goldschmidt announcing that messages with a 7,500- metre wave, with 
150 kw. power in the antennie, had passed between Hanover (Germany) 
and Tuckerton (near Atlanta, U.S.A.). This was accompanied iv a 
request from the Anglo-French Co. for information as to whether the 
arrangements that were being made with regard to the Imperial Scheme 
would be of such a character as to enable the Goldschmidt Company to 
compete for any contract that it might be proposed to make. ‘This 
letter was acknowledged by Sir A. F. King on July 7, on behatf of the 
P.M.G., who asked if arrangements could be made for representatives of 
the Post Office and the Admiralty to attend a demonstration of the 
Goldschmidt System working between Hanover and Tuckerton. This 
was acknowledged by the Anglo-French Co., who informed the P.M.G. 
that doubtless the Cie Universalle de T«légraphie et de Téléphonie sans 
Fil, their affiliated company, would be pleased to make the arrangements 
referred to. The same day a telegram was received from the Post Office 
asking ii the State representatives could be sent off the next day to sec a 
demonstration. On July 9 this letter was acknowledged, and it was 
stated that the telegram had been forwarded to the aftiliated com pany. 
This letter from the Anglo-French Co. further asked for attention from 
the Post Office to the request on behalf of the Goldschmidt System for 
information as to whether the arrangements in contemplation would 
enable them to compete for the contract, at the same time expressing 
Willingness to guarantee a long-distance wircless telegraph service “of 
the nature and speed demanded for the Imperial Service,” and to tender 
for same “ o soon as we receive particulars and specifications of the work 
to be done," and that “ we are in a position to commence construction 
of the station and the preparation of equipment immediately if it should 
be so desired." On the same day a letter from Sir A. F. King to the 
Company stated that “ without an adequate demonstration of the work- 
ing by day and by night, the question of using the Goldschmidt System 
for the Imperial Wireless Chain cannot be considered,” ar d at the same time 
called attention to the necessity for this demonstration to be made at a 
very early date '* as any contract for the Im perial stations will have to be | ; | 

laid on the table of the House of Commons in a few days." Next day | the UNIVERSAL RADIO SYNDICATE and the P. M.G., cominencing July 10. 

(July 10) a letter from the Anglo-French Co. was sent to the P.M.G. again | This letter was written by Mr. A. S. Baxendale, managing director of the 

pointing out that no reply to the request of the company to know whether syndicate, and pointed out that Mr. V. Gandil, representative for the 

the Arrangements being made would enable them to compete for the Poulsen system, had written “ requesting information to enable him to 

contract was made, and expressing a desire, if an answer in the affirmative tender for the Imperial Wireless Chain, but his application was refused, 
F 
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Notwithstanding this fact, on January 11. 1912, Mr. Gandil submitted a 
tender. the amount of which was £34,000, as avainst the accepted 
Marconi tender of £60,000 per station, and, instead of a rovalty of 10 per 
cent, per annum asked by the Marconi Company, a lump sum of £6,000 
only for every station was demanded.” The latter proceeded to assure 
the P.M.G. that the financial standing of the Universal Radio Syndicate 
(Ltd.) was a strong one, and. pointed out that the comparative tests then 
recently made of the Poulsen are against the spark system by the U.S. 
Government had resulted satisfactorily to the former, "Phe letter con- 
cluded by stating that ou receipt of the necessary particulars the syndi- 
ente was prepared to tender immediately, and to satisfy the P.M.G, as to 
its capacity to carry out the contract. On Julv 15 a further letter was 
sent bv Mr. Baxendale to the P.M.G. referring to the report of Dr. Austin 
regarding the result of his tests of the comparative merits of the are and 
spark systems for long-distance telegraphy, and enclosing the official 
journal in which these results were recorded. Mr. Baxendale stated that 
the exhaustive tests referred to had been carried ont by the U.S. Govern- 
ment over a period of more than a vear, and wer: the only comparative 
tests of the various systems which had ever been made for the purpose of 
proving which is the most eflicient svstem of long-distance wireless tele- 
graphy; and that, as a result, the U.S. Government had selected. the 
Poulsen arc system for the equipment of the Panama station, which was 
to have a range largely excecding that of the proposed stations of the 
Imperial chain. Proceeding. Mr. Baxendale wrote :-- , 

“ You are no doubt aware that the Cullereoats- Lyngby demonstration 
given by the Syndicate to the Advisory Committee was admittedly the 
most satisfactory high-speed demonstration witnessed by the Com- 
mittee, but the long-distance demonstration has not vet taken place, 
and this is solely due to the breakdown of the arrangements which the 
Advisory Committee stated they hal made for demonstration of our 
system between the Eitfel Tower and Arlington. This demonstration was 
substituted by the Committee for that proposed by us, which latter 
demonstration would have carried out in full the requirements of the 
Euzineer-in-Chief of the Post Office set out in his report on the Poulsen 
system. Relying on the information contained in a letter from the 
Foreign Office, we sent apparatas and engineers to Arlington and Paris. 
This letter states that under direction of Sir Edward Grey we were notified 
that ‘the authorisation desired by the Universal Radio Svndicate for 
the use of the Eiffel Tower has been granted. and that the necessary 
instructions have been sent, &e. On attempting to act upon this 
authority I was told. personally by the Officer in Charge of the Eitfel 
serial that Sir Edward Grey hal been misinformed, secing that. the 
‘necessary instructions ? had not been issued. 

“AML of the arrangements we have been permitted by the French 
Government to make have been completed (at considerable eost to our 
Syndicate), and we are still awaiting the authorisation which was wrongly 
stated to have been issued on April Sth. On receiving permission to 
proceed with the demonstration, we shall be able to show good results 
without delay. May l, in continuation of my request of loth inst.. for 
permission to tender for the stations of the Imperial Chain, draw your 
attention to the fact that. owing to the much smaller wrial and the lower 
power required for long-distance working by the Poulsen are than by the 
Marconi system, it will be possible for us to creet the first three stations 
in nine months from the time when we are placed in possession of the 
sites." 

PAn enclosure sets out the letter of authorisation from the Foreign 
Oftice, dated 8th April, 1913, above referred to. 


(Concluded on page 044.) 


-- CORRESPONDENCE. 


ng S 
THE " POINT FIVES.” 
TO THE EDITOR OF THE ELECTRICIAN. 

Sig I have carefully considered the letter in vour issue of 
the Ist inst. contributed by Mr. A. Nichols Moore. Tain glad 
to note that Mr. Moore has approached the subtect in a more 
inquiring tone than that embodied m his original letter. I 
have no objection to answering any inquiry relating to the 
subject of " Point Five ^ charges if the matter is seriously 
treated. and I agree with Mr. Moore that “nothing could do 
more good than a friendly and open discussion on the subject.” 
I appreciate that the particular object of a number of the 
questions is obvious, but I am perfectly prepared to discuss 
alloranv. J enclose a catechetical statement, which I may say 
consists purely of my personal convictions, and is in no way to 
be considered representative of the views of the ^ Point Five ” 
Association. 

1 A " Point Five” ts a chief engineer of any undertaking 
making a distinctive charge of 0-5d. per unit for the supply of 
energy for domestic purposes. 

2. The ultimate object of a “Point Five" is a matter of 
personal opinion. My ultimate object is to abolish a charge 


) 


per unit of energy, and to supply a given service for a given 
sum per annum. The sale of current at 0-5d. is merely a tem- 
porary arrangement during a transition stage. 

3. The consideration. of all the factors before commencing 
the campaign of 0-52d, per unit is again a personal matter. I 
mav say that I gave everv conceivable phase of the prohlem 
grave consideration before [ recommended my Council to adopt 
the system. 

4. The sale of current only at 05d. per unit carries with it 
an average profit of 0-2d. per unit. All other legitimate costs, 
which I assume to be fixed costs. and which will, in my opinion, 
be the basis of the ultimate charge. ave allowed for in the fixed 
annual charge. 

5. All legitimate and necessary charges are divided into two 
headings —viz., running and fixed. 
entirely depend upon the outpnt cf energy, and the latter those 
which are incurred irrespective of output. The distinction is 
readily made by allocating to the latter at fhe commencement 
of each financial vear all known charges which will be incurred 
during the ensuing vear. 

6. I think it advisable to wait and see if the engineers of 
Reading, Barnes, Luton, Southampton and St. Marvlebone 
care to reply on their own behalf. 

T. E think at os Impossible to assume anv particular load 
factor as applicable to domestic supply I personally. prefer 
to deal with diversity factors. The indvidual load factor for 
cooking is probably not less than 10 per cent., but in aa 
industrial area the diversity factor is probably 20 at a low 
estimate. The load factor on the station for this class of supply 
thus obtained ts 200 per cent., which is a startling figure, and 
will probably explain the reason of a low charge being profitable. 

R. ] do not consider electrical energy at 1d. is equivalent to 
vas at 2s. Gd. per LEDO cubic it. Practical use places the com- 
parison nearer to 3d. per »nit inclusive of all charges. 

9. J do not think that 6 kw. is an excessive figure to assume 
as a maximum for residential supplies. 

10. 7/18 three-core services are laid. 

11. We do hire out heating and cooking apparatus and wire 
prem'ses to connecting pomts of all apparatus, 

12. Alt installations of this description are purchased out of 
revenue. 

13. The amounts invested as above during the past two years 
are £851. 155. m 1912-13 and £443. 2s. 8d. in 1911-12. 

14 and 15. The charge for power supply in Poplar is based 
upon £4 per kilowatt plus 02d. per unit, with proportionate 
discounts to large consumers. 

16. Poplar does not control a tramway service. but a recent 
estimate for a direct-current railway traction service, with coal 
costing 12s. per ton d/d, showed a gross profit of 20 per cent. 
at £3 per kittowitt and 0-3. per unit, or an inclusive charge of 
0-546d. per unit. 

17. I am not prepared to state that Id. is not a fair charge 
for traction supply. My opinion is that a profitable charge 
should he a fixed sum per annum plus 0-5d. per unit. With 
£4 per kilowatt and a 33} per cent. load factor this means 
0-835d. per unit. 

18. T do not consider that the working costs of any under- 
taking constitute a basi: for fixing a charge for the supply of 
energ v. 

19. At least seven members of the Association supply at a 
flat rate of 0-5d. for cooking purposes. Perhaps Mr. Moore 
will enumerate them in order that they may reply personally. 

20. I consider 5 per cent. gross profit to be ont of the question, 
and that 66% per cent. is nearer the mark. 

21. I do not think that any distinction should’ be made in 
the running charge for supply of energy. This charge in all 
equity should be the same no matter the purpose to which the 
use is applied. 

22 and 23. Because the difference in the cost of generating 
for various classes of supply is negligible. 

21. I do not consider that a municipally owned undertaking 
should adjust prices to suit the amount of competition en- 
countered under any circumstances. I consider that prices 
should be governed by the reduction in cost of production, and 


The former are those which | 
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e being the maximum charge and r=A4/r the period. The 
correct value should be twice as great, namely 
CIE 
Inserting this corrected value for the current, formula (5) 


that every class of consumer should participate in the benefits 
derived from the progress of an undertaking. 

25. I do consider the question to be a purely com. 
mercial one. 

26. I do not think that a purely non-technical man can be 
expected to discuss this subject in a competent manner, but 
J know that a commercial man without technical training cap 
acquire sufficient general knowledge of the business of elec- 
trical supply in a reasonable period to enable him to thoroughly 
understand the subject.—I am, &c., 

Poplar, Aug. 1. 


becomes 


2 


] x (mean amperes)” x ~, kilowatts, . . . (A) 


Moreover, formula (5) includes the radiation from a complete 
Hertz oscillator, whereas im ordinary wireless telegraphy we 
are only concerned with one-half of this radiation. Hence, 
formula (5) in reality should read as follows :— 

39 


- 


0:5 (mean amperes)? x |, kilowaits.. . . (B) 
a 


J. Horace BOWDEN. 


ABSORPTION WITH THE ARC AND SPARK. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I am interested to note that Prof. Pedersen champions 
the view that absorption effects are less pronounced with con- 
tinuous than with intermittent waves, and that this contri- 
butes directly to the results obtained by Dr. Austin in his com- 
parative tests between Washington and Panama. 

I have always inclined to the view that continuous waves 
will be less attenuated in transmission. The statement that 
the differences in character between the waves emitted bv a 
modern spark transmitter and a modern Poulsen transmitter 
are not sufficient to justify the assumption, is, in my view, 
founded on a restricted appreciation of the factors involved. 

Over long distances no doubt a very appreciable part of the 
attenuation is the result of deleterious interaction between dis- 
continuities in the medium (including all changes in the char- 
acter of the medium) and the propagated wave motion. This 
interaction is doubtless augmented by any corresponding dis- 
continuities (or changes in character) in the wave motion itself. 
In my view it is here that the continuous waves get an advan- 
tage in reduced attenuation, since trains of waves due to spark 
transmission must in virtue of the means of their production 
vary within themselves and depart from uniformity of motion 
to a greater extent than continuous waves. Though the 
difference between the two types (wlien considering the effect 
of one discontinuity in the medium) may be made small tlie 
repeated discontinuities probably met with in transmission 
over long distances may make the resultant effect by no means 
negligible. 

Possibly there may exist some analogy in the transmiss‘on 
of sound waves over considerable distances, as in tlie case of 
foghorns at sea, where a sustained note appears to have advan- 
tages in most weather conditions. Many of the results ob- 
tamed in this connection are not easy to explain.—I am. &c., 

London, Aug. 5. J. E. TAYLOR. 


.) ^.) 

` x effective amperes, this formula 
T 
may be written (putting z?— 10) 


As mean amperes = 


| P. 
0-4 (eff. amps.)? x4, kilowatts. — . . . (c) 
A" 
This formula gives the rediation resistance Raq as 
3 


ee 
Ra, 400 x ;, Ohms, Sa ee 8S BR OD) 


which is in agreement with the value of the radiation resistance 
given by other authors. (Compare Zenneck: “ Lehrbuch 
der drahtlosen Telegraphie," Stuttgart, 1913, p. 483.)—I 


am, &c., 


Copenhagen, July 29. P. O. PEDERSEN, 


— 


ELECTRIC LIGHT SWITCHING. 
TO THE EDITOR OF THE ELECTRICIAN. 

"IR : In the columns of a contemporary, Mr. Frank Broad- 
bent has recently stated his opinion that the raison d'étre of the 
more or less complicated switching arrangements (meaning 
Lundberg lighting circuits) is economy, and that there is less 
need for economy now that we have metal-filament lamps. 

The fact that the City Guilds’ examiner in “ Electric Wire- 
men’s Work ” should think like this is very unfortunate—to 
say the least. To start with, the ** complications " are mostly 
imaginary. for once a little serious attention is given to the 
subject. there are very few cireuits which present any difficulty 
worth mentioning. 

Even supposing economy were the chief advantage of im- 
proved switching, surely anything which tends to reduce the 
quarter's lighting bill would be worth consideration, especially 
às there are other uses for current. As it happens, however, 
the mam advantage of most up-to-date lighting controls 
Is convenience; but without taking up a lot of space, it is 
difficult to drive this point home to the uninitiated. If the 
sceptie will leam that there are about a dozen electrical types 
of tumbler switch available for liehtine circuits, if he will 
investigate their functions, and apply this knowledge to the 
consideration of cases all ro and him. he will then beyin to see 
that up-to-date methods of controling g'ow lamps constitute 
a very striking and most useful feature of the electric-lighting 
Gas has nothing to offer in comparison.—T am, &c., 
W. PERREN Mavcock. 


| TO THE EDITOR OF THE ELECTRICIAN. 

‘in: Prof. Pedersen in his letter of July 30th savs that “I 
appear to attribute the results obtained by Dr. Austin to errors 
in carrying out the experiment.” I made no such imputation, 
but ] have been greatly surprised at the results Dr. Austin has 
obtained, and am anxious to find some explanation of them. 
In common with many others, I shall await the publicat‘on of 
Prof. Pedersen’s calculations with great interest.— T am, &c., 

Liverpool, Aug. 2. E. W. MARCHANT. 


@ — ————— —— 


THE DESIGN OF AERIALS. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR : In the June number of the * Phil. Mag," on p. 771, Sir 
Oliver Lodge, in an interesting Paper on wireless transmission, 
gives the following formula for the radiation from an aerial : 


system. 
London, Aug. 1. 


THE APPLICATION OF A THEOREM OF ELECTRO- 
STATICS TO INSULATION PROBLEMS. * 


BY €. FORTESCUE. 


The object of this Paper is to emphasise a principle of electrostatic 
theory by which the individual units of à system of conductors may 
be arranged to protect one nother. If a region in any particular 
electric field be isolated or cut out by «nv number of closed surfaces, 
then the electric field in this region wi'l remain unchanged, whatever 
change may teke place in the external electric field, if the potentials 
at ell points on the enclosing surfaces are maintained at their original 
values. It follows from the above that the intensity due to the 


[e z 
1 x (mean amperes)? x ;, kilowatts. . . . (9) 


“l being the effective height, or linear factor of the electric 
moment, of the radiator." 7 is the wave-length. 

On p. 770 the effective height is further defined in the fol- 
owing manner: “ If the earth were a perfect conductor, the 
efective height would be twice the apparent height.” 

In deducing this formula Sir Oliver Lodge has, by some 


mistake, taken the mean current as 
C=e/ hr, | Engincers, 


* Abstract of a Paper read before the American Institute of Electrica] 
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surface distribution will, at each point of the region, be the seme as 
that of the assumed electric field. The potentiz] in such a region will 
be unaffected by any chenge in position or electrification of external 
bodies, since it is uniquely determined by the surface potentis! dis- 
tribution which remeins unchznged. 

It is lso obvious frcm this principle that two or more regions, 


completely separated from one another by any number of surfaces, 


may each have æ different electric field, if at every point of the 


dividing surface or surfaces between any two of the regions the fields 


in these regions have the seme potentis!. The truth of the principle 
just stated is most self-evident, for it is known thet when the 
potentials of & system of conductors are given there is only one 
possible solution cf the electric ficid consistent with the proper con- 
ditions. If, therefore, a solution be known thet will give the same 
potential et exch point of the boundi.g surfaces of a given region os 
the assigned potentiz!s, then this must be the only possible solution. 
It is not so easy to see that the field within the region is independent 
of any external influences. This may be deduced from the fact that, 
in order to produce » potential within the region, an external system 
must elso produce a potential at each point of the surfaces, and, 
since the potentials at the surfaces are maintained constant, the effect 
of external bcdies within the region must be zero. Changes in the 
externa! electric ficld he ve the effect, however, of altering the charges 
at each point of the surface. In other words, the effect of any change 
in the external system is to produce a change in the capacity of the 
system of charged bodies at the surfaces of the region, in such a way 
that there is a change in the surface charges, the potentiels remaining 
constant, of such a nature as to completely annul the effect within 
the region of the change in the external systcm. 


CONNECTORS FROM HIGH TENSION WINDING TO RINGS 


LOW TENSION WINOING 


M 


INSULATION SCHEME FOR TRANSFORMER DESIGNED TO OPERATE WITH ONE 
END EARTHED, 


Before considering the application of the principle to the insulation 
of transformers it will be well to consider the mechenical character- 
istics of the materials available for insulating trensformers. Moulded 
material, on-2ccount of the lerge bulk required in high-voltege trans- 
formers, is probably out of the question. At present, the most 
suitable materials ere obtainable in the form of cy.inders and pletes. 
The insulation of high-voltege transformers will therefore consist of 
structures of concentric cylinders and parallel plates of solid insu- 
lation interspersed with oil. The forms of electric field thet are most 
suitable with such insulation structures, numely, the uniform field 
and the field of logarithmic potential, give also the best conditions 
of stress in the materials and are adapted to the natural form of the 
winding and core structure of transformers. 

The simplest form of high-volt»ge trensformer hes one termine! 
connected to earth through the core end cave end the other is 
brought out through a high potentie! bushing in the cover. The 
diagrem of connections for such 2 trensformer designed in accordance 
with this principle is given herewith. The high-tension winding of 
this transformer is made up of è number of discoidal-sheped coils, 
arrenged and connected so thet the potentiels of the coils progres- 
sively decrease from the centre coils outward. — Thus, the cecil marked 
“terminal coil” has the highest potential, while thet marked 
* ground coil " has the lowest potential. Each coil is so pleced that 
it lies on the equipotential surface, corresponding to its potentiel, of 
an assumed uniform field in the region included between the middle 
high-potential coils and the outer or low potential coils. The whole 
high-tension winding thus 2ssists in producing in the external region 
in close proximity to the windings, and in the pait of the internal regions 
which are unoccupied by the cylindrical barriers, what substantially 


amounts to a uniform electric field. The externa! surface of the 
cylindrical insulating structure which serves to iusulete the core and 
low-tension winding from the high-tension winding is shaped according 
to the interne] field of logarithmic potential and the externe! uniform 
field. The potential distribution over the surface of this cylindrical 
structure is produced by connecting unclosed rings of tinfoil on the 
insulating cylinders to the proper point of the high-tension winding. 
The top and bottom rings on exch cylinder are connected together by 
a thin strip of copper, which also serves to connect an upper to a 
lower coil. Thus the ring end its connecting strip lie on the proper 
equipotential surface of the system, end therefore produce no distur- 
bance in the electrice field. Moreover, the ring on 2ccount of its 
width, helps to produce the proper potential at each point of the 
surfece of the cylindrical barrier lying between it and the adjacent 
ring. b. og 

The outlet bushing elso is designed so thet when in position the 
end of each conducting le yer will lie on the equipotential surface of 
the system having the same potential, thereby producing the mini- 
mum disturbance. No attempt wes mede to produce an artificial 
distribution of potential over the surface of the external barrier of 
this transformer which wes mede of fullerboard, on account of the 
impossibility of obtaining true evlindrica! surfaces with such material. 
After this transformer wes completed, it withstocd successfully the 
following tests applied in succession :— 


High-tension potential Time of 

above earth by ratio. application, 
SOPUN: VOE aackiviakseeebhednaae eta austeueabes 1 minute. 
MOIR: te xcocdcassa a P 
RMI. ga osa Sea EC m ER RADAR ERE RAS OPPUEA l es 
EON ud da kx oad ekbckancdeasecsannieaiepnaterases I o 
DIAMUU uus eise echado tha Rd Cer pd ipa 10 seconds. 


In core type transformers designed according to the principle, the 
outlet terminal forms pert of the insuletion system of the trans- 
former and must be designed in accordance with the same princip!e. 
One way of doing this would be to produce within the body of the 
terminal a logerithmie potential by means of rings of tinfoil con- 
nected to the proper points of the transformer winding. This 
method, however, is not convenient. A better plen is to obtain the 
required surface potential distribution by means of a system of con- 
centric condensers. The condenser type terminal, as it is commonly 
called, affords à conspicuous example of the successful application 
of the principle. As commercially made, this terminal consists of a 
series system of concentric cylindrical condensers of equal capacity, 
so arranged that the ends of the conducting cylinders form, at the 
outer surfaces of the terminal, a potenti» distribution corresponding 
to that of a uniform field, the equipotential surfaces of which are at 
right angles to the axis of these cylinders. "To conform, therefore, 
to the principle stated in this Paper, the space external to the ter- 
minal must be bounded by two infinite parallel conducting planes 
perpendicular to the axis, one at the tip and the other at the end of 
the conducting evlinder of largest diameter, and connected to the 
conducting cylinders at these points. In practice, this condition is 
approximated by placing è dise-shaped conducting body et the end 
of the middle cylinder, end making the surface of the cover through 
which the termine! passes as free from projections end ridges as 
possible, 

A comperative test has been made on a terminal of this type, first 
with a smell dise, and then with a large one, which illustrates in à 
remarkable wey the importance of the proper application of the 
principle. The terminal when tested with a smell dise, at a potential 
above ground of 300,000 volts, showed signs of corona, which ex- 
tended to the rings at the edges of the tinfoil cylinders at 350,000 
volts. At 400,000 volts, the whole terminal was lit up with corona. 
It wes not found advisable to raise the voltage above 420,000 volts 
for feor of rupturing the termins!. The smell disc was then replaced 
by a large one 5 ft. (1:52 m.) in diemeter and 1 ft. (0:304 m.) thick 
with semicircular edges. With this dise the terminal showed no 
signs of corona up to 573,000 volts. These potentials are those 
obtained by ratio. By a reedle spark-gzp, the velues indicated were 
35 per cent. higher. There ere other weys of constructing 2 terminal, 
depending upon the seme principle. For exemple, instead of using 
à system of concentric cylindriez! condensers, à system of porellel 
dise condensers of equal capacity might be used, the diemeter of the 
dises being such that the distribution of potential over the surface of 
the internal region of the terminal will correspond to è logarithmic 
potential, with proper relations between the inside conducting 
cylinder and the inside edge of the outer disc. The intensity within 
the terminel may be limited to any assigned value. A terminal 
designed in this manner would occupy more space than the condenser 
type terminal, but might have advantages where it is desirable to 
make the overall length as short as ere 


s00gle 


Digitized by 


THE ELECTRICIAN, AUGUST 8, 1913. 


CONTENTS. 


THE INCONSISTENT CONTRACTOR 743 
Current Trade Literature..... 745 
LEGAL INTELLIGENCR ........ 746 
PARLIAMENTARY INTELLIGENCE 746 
Business Notice8............ 746 
Bankruptcies, Liquidations,&c. 746 
Electricity Supply .......... 147 
Lighting Notes ............ 747 
Power and Heatiug Notes.... 748 
Traction Notes ............ 748 
Telegraph and Telephone Notes 748 
Empire Note8.......... eee. 748 
Foreign Notes .............. 748 
Miscellaneous Notes ........ 749 
Tenders Invited ............ 749 
Tenders Received & Accepted 750 


The Round Table............ 145 
The ** Point Fives”........+. 145 


New Blue Printing Outfit. 
Illustrated ......... es. 146 
The I.R.G.P. Works, Silver- 
town. Illustrated ........ 146 
'* Wotan"' Battery Lamps.... 149 
New Interpole Motor. Illus.. 150 
Electric Transmission of Sig- 
nals. Illustrated.......... 151 
Frequency Meters. Illus.... 152 
Mazda Electric Lampsin Rail- 
way Service. Illustrated.. 152 
Transforming Electricity into 
Pence for Public Inspection 152 


Mun‘cipal Accounts ..... es) | 
Companies’ Meetings & Reports 752 
New Companies, &c........... 752 
City Notes .ccccccesccoeees 752 
Companies’ Share List ...... 755 


COMMERCIAL ¢ ND 


THE INCONSISTENT CONTRACTOR. 


The electrical contractor may feel very pleased that he 
is represented by an association, and that that body is able 
successfully to publish a journal voicing his interests. He 
Is also probably sufficiently keen upon the future welfare of 
his particular section of the industry to feel concerned with 
the statements made in this official organ. We imagine 
that he has not forgotten the saving of the immortal BURNS 
anent the power to see oneself with other people's eves, and, 
if that is the case, he will take what we are going to say in 
the right spirit. In the August issue of the " Electrical 
Contractor” is an Editorial on the disease of cheapness 
and the giving away of things in general which seems to 
have'settled upon the electrical industry. Seeking the microbe 
of this fell disease, the writer of the Editorial fastens at 
ance upon " the municipal idea,” and proceeds to pour out 
the vials of his wrath upon evervthing municipal. Here 
are a few drops from the vial: “ The give things-away- 
at-the-expense-of-the-rates lunacy has dominated and 
damned the electrical industry from its earliest years,” 
“ Municipal association has been in the nature of a perfect 
curse and blight on the development of electrical activity.’ 
“has done more to rob and bleed the electrical industry 
of its reasonable profits than any other factor." “ We 
counsel the electrical industry to have done with the 
municipal idea,’ to throw it overboard as an accursed 
thing and an abomination.” We will spare our readers 
further quotations, but may say that they are all in the 


same strain throughout the Editorial and in other parts of | 


the paper. If the “Electrical Contractor" circulates 


USTRIAL SECTION 


" P ju oe ON IREL 


abroad among British electrical men thev will get the 
impression from these vapourings that electrical con- 
tractors and municipal station engineers in this country 
are not on speaking terms. The inconsistency of the 
situation will, however, become apparent when they turn 
to a report in the same issue of the council meeting of the 
Association, held in London in June last. At this meeting 
the subject of the journal of the association was discussed, 
and, on the motion of one of the members complaining that 
“ various influential associations had no knowledge of the 
paper,” it was agreed that copies should be sent to various 
interested bodies. It was further agreed that municipal 
engineers should be provided with copies regularly. 

These exponents of "this iniquitous municipal idea ” 
will doubtless have become the surprised. recipients of the 
August issue of the “ Electrical Contractor " containing the 
Editorial from which we have taken the above extracts. 
From the point of view of lookers-on we offer the. criticism 
that all these passionate outpourings against the municipal 
idea are a reflection upon the intelligence of the electrical 
contractor himself. We hold no brief for either the com- 
pany or the municipal idea. We prefer to concern ourselves 
with the facts of the electrical industry as we find. them, 
and extract what measure of satisfaction we can from them. 
The electrical contractor will be well advised if he is content 
to do the same. Wild ravings and abuse may as well be 
reserved for the tap-room and the step-ladder; they are 
undignified in solid type. Furthermore, thev are in the 
nature of " kickings against the pricks.” The electrical 
contractor has to work with the municipal engineer as he 
is, and he may console himself with the thought that the 
commercial spirit abroad amoag central-station engineers, 
particularly those in charge of municipal undertakings, 
and he will be materially assisted by the increase in the 
demand for electric service which is resulting from the spread 
Meantime, he may persuade those who are 


of that spirit. 
responsible for the Editorials in his official organ to restrain 


themselves, if only a little, when dealing with municipal 


affairs. 


L.B. & S.C. Railway Electrification Wandsworth (London) 
j Borough Council last week referred back the Highway Committee's 
report recommending the Council to agree to alterations of the levels 
of the bridges carrying Tooting Bec-road and Bedford-hill over the 
railway. to facilitate the electrification of the line. "This step was 
taken in order that the wishes of a deputation, which waited upon 
the Council in regard to the alteration of two other bridges over the 
line and the improvement of the accommodation at Balham station, 


might be placed before the company. [^ us 
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THE NEW MARCONI AGREEMENT. 


(Continued from page $40.) 


— On the Isth July, Sir A. F. King notified Mr. Baxendale that the 
Postmaster-General, “acting on the report of 30th April last, after 
exhaustive inquiry by the Scientific Advisory Committee, has decided not 
to call for tenders for the erection of the Lin perial chain.” 

This letter was acknowledged by Mr. Baxendale on duly 19th. His 
letter proceeds :— 

“As it appears that the Postmaster-General is ienorant of the fact. 
Which would bring to his notice, thai not only was there not an exhaustive 
enquiry but that there was no enquiry of any kind into the long-distance 
working of the Poulsen System (which as the result of the only. com- 
parative tests of all systems has been conclusively proved to be the best 
for long-distance werk) E shall be glad if he will state whether, in view of 
the fact that his decision was due to à lamentable error, he will reconsider 
this decision. ‘The Advisory Committee appear to have been fully 
satistied with the high speed demonstration they witnessed of the Poulsen 
System, and this was the only werk they did in councction with the 
examination of the Poulsen System éxecept witnessing the laboratory 
tests of some 100 kw, vencrators, 

"gH may. moreover, be interesting to the Postimaster General to learn 
the practical effect of these tests appears to have been entirely missed 
by the Committee owing to their being in possession of a very faulty 
formula for calculation of the radiation from an aerial. viz.. 


o 


š Jz: 
4 (mean amperes)? V kilowatts, 


‘ 


instead of the correct formula. viz.. 


; 
55. (mean amperes)? V kilowatts. 

t As a consequence of this mathematical error the results ( provided 
nny notice: was taken of the recorded observations) would have been 
"naceurate to the extent of 700 per cont, "The author of this formula 
; dmits its incorreetness, though P understand he does not vet adimit that 
the error is so sreat as | have shown. 

" One (f these dential 100 kw. generators which the Committee saw at 
Copenhagen is now undergoing practical tests by the UN. Navy at 
Arlington, and is being used for communication with Key West. Boston, 
New Orleans and two battleships going south along the coast.” 

This letter received simple acknowledgment on July 22. 

This correspondence with Mr. Baxendale is followed by letters between 
Messrs. Norton, Bose, Barrington & Co. solicitors to the owners of the 
Poulsen-Pedersen system. of wireless. telegraphy (the Universal Radio 
Syndicate) and the Postmaster-General. Commencing July 9. the 
firm. in a long letter, dealt with various points arising from the publiea- 
tion in " The Times " Financial Supplement of July 5, of a 7 summary 
cf changes " in the proposed new Marconi Contract, which would (they 
stated), if ratified by the House of Commons without further alteration, 
work considerable injustice and hardship upou competitors of the 
Marconi Company. Messrs. Norton dealt with these peints at length in 
the manner following. The importance of the criticism and its con 
anued. relevance to the Contract. which Parliament is discussing to-day 
(Viriday; must be our excuse for giving this letter and the P.M.GZ5 reply 
in extenso :— 

L Tae royalty on any station is pivableso]ong as any Marconi patent is 
used in that station. Even with anew definitionof Marconi patents, it might 
e made impossible to dispense with all Marconi patents at any station. 
ince the Marconi Company could. by owning, taking out, or acquiring a 
patent on (for example) the cement used in the foundations or structure, 
er some such subsidiary material or article which is at any time in- 
corporate] in the station or wireless apparatus, retain the whole royalty 
cn the station. 

2 |t is of the greatest importance to know whether the duplex in- 
xtallations are to be regarded as separate stations or as parts of the same 
station, H they are parts of the same station, then so long as the 
Marconi system is retained in one part the royatty earned by both parts 
woud be payable to the Marconi Company. Jf however, it is stipulated 
that they are to be regarded as separate stations, then it would be possible 
t r a competitive system (simplex) t» be installed in one part, leaving the 
Marconi system (simplex) in the other part: thus enabling the Govern- 
ment to have a chain of high-speed automatic stations on another system, 
each system earning royalties according to its receipts, 

3. It is to be stipulated that at any time before the completion of the 
stations in South Africa, India and the Malay Peninsula the Government 
may call upon the Marconi Company to cease work upon these stations. 
We assume that it is also stipulated that the other three stations in 
jngland, Egypt and East Africa are to be completed first, otherwise the 
Marconi Company could build all the stations concurrently and practically 
render nugatory the provision above referred to. 

4. It is further provided that if the Postmaster-General desires to 
instal som other system of wireless telegraphy he shall not give preference 
to any other contractor if the Marconi Company can show to his satisfac- 
tion that they are able to. provide that alternative system with equal 
efficiency. and economy. This provision is highly objectionable for the 
following reasons :— p o 3 

(a) If the Marconi system is found to be unsatisfactory and the Govern- 
ment desires to use some other system, the Marconi Company are put 
in the privileged position of not having to tender in competition, but are 
shown the lowest tender and then asked whether they can compete with it. 

(4) ‘Phe Marconi Company are given the right by the Government to 


instal a rival system, hut it is not stipulated that this arrangement is only 
to be given effect to if the owners of the other system agree to the Marconi 
Company doing so) Tf they do so agree, then there is no need to insert 
this provision in the Agreement. Tf they do not agree, then it must be 
that the Marconi. Company either contemplate installing competitive 
systems in defiance of patent rights and indemnifying the Government 
against any claim in respect of them (which would mean in effect that the 
Crown. by countenancing such procedure, would be acting in derogation 
from the: patents which the Crown itself has eranted), or alternatively 
that the Marconi. Company contemplate that the Postmaster-General 
should make usc ofc ec. 20 0f the Patents Act in relation to arival system, 
and should allow the Marconi Company to instal a rival system with the 
Government s assistance civeu in this manner, 

We shall be obliged by vour assurance that neither of these alternatives 
is in contemplation by the Pest Office. and if this is the case, no doubt the 
Acreement will be worded xo as to make this clear. 

(0) Clause TS of the contract dealing with the right to inspect other 
stations is to be modifie 1 so that it will only apply where the Postmaster. 
General is satisfied that the Marconi Company have reason to suspect that 
their patents are being infringed. We would ask what reason has induced 
the Postmaster-General to accord to Che Marconi Company a privileged 
position in this respect, and we would point out that when any other 
system which is superior to the Marconi system is installed in any of these 
stations it will he far more probable that the Marconi Company will 
infringe that other xystem^s patents than vice versa, Will the Post. 
master-General insert in the agreement a chise that the Marcom Com- 
pany shall permit similar inspection, upon the Postmaster-General being 
satisfied that the owners of any other system have reason to suspect that 
the Marconi Company arg infringing their patents ? 

(6) We shall also be ollize t by sour assurance that the installation of 
the Imperial Wireless Chain will not atfect the granting by the Post Office 
of licences to other systems whieh are prepared to undertake such a 
service without requiring any Government royalties or subsidies, pro- 
vided: they are so worked as not to cause electrical disturbance to the 
working of the Imperial Wireless Chain, or will all other systems be com- 
pellet Co confine their energies to the erection. of stations in foreisn 
countries so far as concerns those portions of the world which are served 
by the Imperial chain * 

(7) In this connection we are also directed to inquire whether it is con- 
templated that the Imperial Wireless Chain will he open to receive traffic 
from systems in other countries, tt may be within vour recollection that 
this point was expressly stipulated for by vou when considering the offer 
made on behalf of the Poulsen vstem. but Mr. Godfrey Isaacs has given 
in evidence before the Select Committee that the six Marconi stations will 
bot be capable of communication except with one another. "Phis point 
is. of course, of vital importance to the owners of other systems who con- 
template the erection of stations which might be capable of co-operating 
with the fmperial chain, We shall, therefore, be obliged if vou will give 
us this information, l 

(S) With regard to the transmission bevond London (for instance, to 
Canada or the United States) of messages coming by Imperial Wireless 
Chain from the East, we would call to vour attention the provisions of 
para XLI. (2) of the Service Regulations comprised in the International 
Telegraph Convention of 1908, which is as follows: "' 1l peut n'indiquer 
qu'une partie du parcours à suivre.” "The effect of this is that the sender 
of a telegram from the East who © routes " it © via Imperial Wireless ” 
cannot control the method of its transmission from London to North 
America, We presume that the Postmaster-General is not committing 
himself to the Marconi Company or any other company as regards the 
transmission of such messages, We are anxious to have this information 
in view of the inauguration of the Poulsen trans- Manic service. 

On July 21st Sir A. F. King replied as follows :-— 

The Postmaster- General ex presses his regret that he cannot discuss the 
terms of the proposed contract in detail with a third party. With regard. 
however, to the points referred to in vour letter which appear to be of 
special interest to vour clients as competitors of the Marconi Company, | 
am to offer the following observations ;— 

Pura. 3 of your Letter.—10t is intended that the stations in E 1eland, 
Kevpt and British East Africa should be commenced first, and if your 
clients can prove to the Postma«ster-General's satisfaction within the next 
few months that their svstem is more efficient. or equally efhcient and 
more economical, than that of the Marconi Company, he will be glad, 
subje-t to the concurrence of the Governments concerned, to consider 
the employment of that svstem for the stations in South Africa, India and 
the Malay Peninsula, 

Para. 4 of your Letbr.—' he provision in the proposed contract as to 
not giving preference to any other contractor if the Marconi Company 
can show to the Postmaster-General's satisfaction that they can provide 
the alternative svstem with equal efficiency and economy will not, of 
course, involve the disclosure to the company of any competing tender. 
nor does it give the company power to instal a system which they have 
not the right to use. ` l 

Para. 6 of your Letter.—It is unlikely that the Government would be 
prepared to grant licences for stations in competition with the Ntate- 
owned Imperial Chain, whatever system might be used by the latter. 
Where there is no question of competition, neither the establishment of 
the Imperial. hain nor the contract with the Marconi Company will aticct 
the question one way or the oiher. Apart from the grant of licences, 
it will, of course, be open to the Government to employ any system, not 
only for stations of the Imperial hain, but also for other stations, such 
as that which the Postmaster-General proposes to establish in Scotland, 
ant for which your clients have. on his invitation, recently sent ina tender. 

Para. 7 of your Letter —Vhere is nothing in the contract to prevent 
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communications between stations on the Imperial chain and other 
stations. irrespective of the ownership of the latter. 

Pura. 8 of your Letter.— No arrangement of any kind has been made for 
the trans-Atlantic transmission of messages received at stations of the 
Imperial : hain and addressed to America. Such messages. if the 
amount prepaid did not in itself indicate the route, and if the sender had 
given no other indication, would, in the absence of any Government 
telegraph service, be sent by whatever channel was the most expeditions 
economical and convenient, or would be divided between any. channels 
which were equal in these respects. Under the Internation l Regulation 
which vou quote it would he open to the sender to indicate either the 
whole or a part of the route to be followed. 

Your clients will not, therefore, be prejudiced in any wav if communica- 
tion on the Poulsen System is established between this Country and 
Canada. 

Following this correspondence some letters are given which passed 
between the Post Office and the Foreign Office on the subject of the 
Poulsen service between San Francisco and Honolulu. 'Fhis correspon- 
dence opens with a request from the Post Office to the Foreign Oftice that 
a telegram should be sent to the British Consul-General at San Francisco 
to inquire whether the Poulsen service between San Francisco and Hono- 
lulu “ is now (July 9) advertised or in actual operation." This telegram 
was sent, and the reply telegram came on July 11: * The answer is no 
The non-completion of the Honolulu end is causing delay the company 
state.” This was followed bv a letter from Mr. €. EF. Elwell, chief engi- 
neer of the Federal Telegraph Co.. which operates the Poulsen system in 
America. This letteer is dated July 15 from the London oftices of the 
Universal Radio Svndicate. Mr. Elwell writes to the P.M.G., inti- 
mates that he has read the report of the Technical Committee, and 
continues :— 

“The Committee seem to have been in some doubt as to the reliability 
of the communication between San Francisco and Honolulu with stations 
using Poulsen are generators. A re quest for information as to what had 
been done since the stations were tested by the Post Office and Admiralty 
exp rts would have been responded to gladly. For your information the 
status of said communication is now offered. 

" Before proceeding further, E wish to correct a mistake as to distances, 
If the Committee intend nautical miles as their standard of distanco then 
the distance given for Clifden to Glace Bav should be 1,972 miles instead 
of 2.300 miles. an Lif statute miles be intended then Clifden to Glace Bay 
should read 2.240 miles and San Francisco to Honolulu 2.395 miles. 

“Since July 28, 1912, a nightly press service of from 1.500 to 2.500 
words, together with a considerable number of regular commercial 
messages, has been rigidly maintained with Poulsen generators of 30 kw. 
capacity installed at both stations. These generators also suffice to give 
davlisht communication except during periods of-disturbince. With a 
loo Kw, Poulsen. generator installed June 4. 1913. a reliable anl con- 
nnous daylight communication was instituted with an input of 50 kw.. 
which was increase | to 85 kw. to disprove the statement often made that 
itis impossible to build are generators of large power and hich efficiency. 
Work is regularly carrie | on every day with 65 kw.. and a demonstration 
ean be readily arranged to prove the above statement. 

The Committee admit the practicability of the are svstem for short 
distances, As a matter of fact the superiority of the are system over 
damped wave spark systems does not begin to be shown until distances 
of 1.000 miles or more are considered. This was proved by the Poulsen 
3 kw. are generator installed in the Arlington Station of the United 
States Navy, which, while delivering only one-half as much current. to 
the antenna as its dam ped wave coin petitor, gave signals on a parity 
with the spark set in daylight at 900 nautical miles, and there was no 
corparison in davlight at 1.800 nautical miles, for the are gave com- 
mercial signals while the spark was not audible. On thestrength of these 
and later tests in which the are showed its superiority to a spark system 
selected by the U.S, Navy several vears ago because of its superiority to 
all other systems offered. the Navy Depariment have placed an order for 
lori kw, are generator with which they expect to more nearly realise 
their ideal of 3,000 nautical miles than with any other available system.” 

Acknowledgment of this letter on July 18 completes this group of com- 
munteations, which ix followe | by two letters between the Post Office and 
the Admiralty as to the possibility of the latter erecting the stations for 
the Imperial Wireless Chain. The Lords cf the Adimiralty. in their com- 
municatten, "anchere to the view formally ex pressed in Admiralty letter 
nif May 5, 1911. awl since contirmed by Admiralty representatives in 
the various disenssi ns which have taken place, that it is not desirable 
fer the Adinivalty to uedortake the werk of erceting or of working the 
Imperial Wireless Chain, So far from medify ine this opinion, my Lords 
E Malet aye th:n formi rls to uilertske the work, arl in fact 
ee : Eus dyes now not in at p attin toda ie at all. lhi- letter Wats 
D» T EE lt. 913. and wou on dune 7 their Lordships informed 
min : S E im reply to a fürther verbal inquiry. that they 
TO NN e efully consi lered th s acter and mit definitely adhere 

QUU opinion already ex pressed, 

TTE matter dealt. with in the documents before us in the 
nila a SURE cf W achdlingten (chairman of the Scientific Coin- 
ihe ee d ina letter replying to a Fonte from 
Ra. E i perat dated July loth. wherein the P.M.G. states that 
p : Popes in vari "ns quarters that the Scientific Advisory 
au "i n DR of Wireless Tels graphy, over which vou were good 

Ms Tun il M © recommended in effect that, while the Marcont Sytem 
Capable of ; ae which it could be said with any certainty that it = 
Ew. fi “lling the requirements of the Imperial Chain. it would be 

e Government itself to erect the stations Chrough. its own 
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engincers than to employ the Marconi Company as contractor. 
so read the recommendations of your Committee’s report, and I have 
understood that you and your eclleagues inclined to the view that, in 
existing circumstances and if the erection of the stations was a matter of 
urgency, it would cn the whele be better for the Government to utilise 
the experience «f the Marconi Company as contractors, on reascnable 
terms, full freedom. being reserved to adopt at eny time some cther 


system, than to form a special engineering staff of its own for the purpose 
of preparing plans and erecting the stations. I should be grateful if vou 


would inform me whether this is 5». 

Lord Parker replied on July [6th that he had not consulted the other 
members of the Advisory Committee, but in e2nswer to Mr. Samuel's 
question would say :— 

The Advisory Committee were of opinion that, if the erection of the 
stations were a matter of urgency, it would be better for the Government 
to ntilise the experience of thé Marconi Company than to carry out the 
work themselves, more especially if in any eentract with the Marconi 
Company they could reserve full freedom to cdopt at any time any other 
system. The Marconi Company, with their staff of engineers and their 
knowledge of practical detail could no doubt erect the stations and get 
them into working order in a shorter time than could. be done if the 
Government had to form a special engincering staff and make their own 
plans and specifications for the purpcse. The Committee did not con- 
sider that the adoption ef any system, other than the Marconi system, 
Was a practical prop: sition having regard to the evidence before them. 
If the Government intend to act on the repert cf the Advisory Com- 
mittee, they will erect, at any rate, their first two stations according to 
the Marconi system, and, unless they carry out the work themselves, the 
only alternative would appear to be the employment for that purpose of 
the Marconi Company. 

A short report by Mr. W. Duddell, F.R.S.. president of the Institution 
of Electrical Engineers, dated July J6th, comes next, and is followed by 
a report from Mr. W. Slingo, enginecr-in-chief to the Post Office, of the 
same date, while Comm. Loring, inspector of wireless telegraphy (also 
dated July 16th) concludes the list. All three reports are favourable to 
the employment of the Marconi system in the stations for the Imperial 
chain, chietlv, but not entirely, on the ground of the unpreparedness of 


rival systems. 


In the House of Commons on Tuesday the Postmaster-General was 
asked by Mr. Pike Pease what would be the total monetary loss sustained 
by the Marconi Company in respect of any one station in the event of 
there being 12 months: delay on the part of the company in completing 
such stations, 

Mr. Sameer replied : The loss would be made upof (1) £1.800 by way 
of monetary penalty, (2) the forfeiture of 2 per cent. interest. payable 
under the contract, (3) whatever additional sum the company might be 
losing as interest on capital employed in the undertaking, and (4) post. 
ponement of royalty payments for a vear, It was impossible to give an 
exact estimate of the total monetary loss, 


This day (Friday) Parliament. will engage in a full-dress debate upon 


the above agreement. 


CURRENT TRADE LITERATURE. 


Space: How ro Use rr Pnorkntrv.-. [n an age of specialisation 
it seems only right that the specialist should be given an opportunity 
to show what he can do. The earrving on of a modern business is " 
matter of such complexity and diversification that many of its details 
are frequently left to chance. Advertising, for example, is onc of 
these details. It is too often the case that a contract is entered into 
with a number of trade journals and newspapers, and the space is 
religiously and regularly filled with the same announcement through- 
out the period of the contract. Some of the electrical and engi- 
neering firms are the worst offenders in this respect. Many manu- 
facturing firms have not the facilities for giving proper attention to 
publicity matters, and would do well to call the specialist to their aid. 
Messrs, Robinson, Greenly & Co., 116, Charing Cross-road, London. 
W.C. (telephone, Regent 3.661), are specialists in trade and technical 
advertising, and are responsible for many of the telling announce- 
ments carried nowadays by trade journals. They have just issued a 
booklet entitled 7 What We Do.” This contains particulars of the 
publicity work they do for their clients; including trade and tech- 
nical advertising, general Press advertising, house magazines, cata- 
logue and booklet writing and designing, &e. Reproductions. of 
some of the advertisements, catalogue pages, &e., for which they 
have been responsible are ineluded in the booklet. Interested manu- 
facturers should write to Messrs, Robinson, Greenly & Co. fora copy 
of this booklet, which they will be pleased to send to present aud 
prospective advertisers on request. 

THe "7" Wescoscope. - The Wright. Electrical Sales Co., 94 
Albion-street, Leeds, send us a four-page leaflet describing ihe 
" Wescoscope © home ciuematograph. 

FANs.—lhe Adnil Electric Co. have ready list AE 69, of © Adnil " 


eleetrie fans for all purposes, 
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“Job” Wire. | 

Judge Woedfall, at Westminster (London) County Court on Tuesday, 
heard the case Corfield v. Premier Electric & Hardware Co. 

CovxsEL for plaintiff said Mr. Corfield was receiver for the debenture 
holders of the Davis Electrical Co. (Ltd.), and the claim was for £24 for 
gocds supplied to à Mr. Geo. Cohen, who was at the time carrying on 
defendant company. Defendant had entered. a counterelaim for about 
£70. The goods sold to defendant consisted of electric wire. and de- 


fendant. refused to pay on the ground that the wire was defective, and he = 


had thereby suffered damage. and asked for compensation from plaintiff. 
Plaintiff's answer was that the wire had been badly laid by incompetent 
workmen, that the work was done at a low price and in a very hurried 
manner. The wire sold to defendant was “ job “ wire. and was described 
as such in the contract. Counsel referred to a decision by Mr. Justice 
Darling in Jarrett v. Midland Tyre Co, (i.e., that ^ job-line or job-goods 
meant that the goods were sold with all theirfaults.”) Counsel suggested 
that amanwith defendant's ex perience must have known he was not get ting 
the best English electric wire at the price. The first order was a trial one, 
amounting to ls. only, but afterwards the cable was tested and reports 
of the tests were sent to defendant. "The price quoted for the wire was 
£6. 15s. per mile, but afterwards that quotation was reduced to £6. 5s. 
Plaintiff undertook to take back any cable found defective. Subse- 
quently six miles of the job wire was sold to defendant, but a certain por- 


tion of it was returned owing to faults. When the last order was received ` 


bv plaintiff. (Nov. 4) they wrote defendant informing him they could not 
make themselves responsible for any further " refus," — Defendant did 
not reply, and on Dec. 5 two more miles were ordered, On Jan. 5 de- 


o fendant returned some coils saving that claims had been made upon him 
T 


in regard to it. Plaintiff replied that they could not i ndertake to ex- 
change any more, Having regard to the fact that the average price of 
«ood. English. cable was £10 pergniles he asked the judge to decide that 
defendant could not expect to receive the very best woods and asked for 
judgment for plaintitt. 

Mr, He Esas ein Davis said he was now employed by the receiver as 
manager of and buyer for the Davis Kleetrical Co. (Ltd) He was for- 
merly managing director of the company, and recollected cable being 
supplied to Mr. Cohen, after a number of tests had been made at the 
Electrical Standardising Institute, ‘The-e reports showed that the wire 
had local faults. The price quoted to defendant was £6. 5s. per mile, 
whereas the ordinary price of the best English cable of the same class 
would be about £11 per mile. His opinion of the term "7 job line " was 
that the goods were bought with all faults and at the buyer's risk. "Phe 
receiver of his company was appointed in 1911. He did not supply this 
particular wire until 1912. 

Plaintiffs Counsel: What did you pay for this cable ? 

Defendant's Counsel objected, on the ground that it was sufficient to 
say it was a job line and sold as such. 

After further argument. witness agreed. to write the price down. To 
the best of his belicf the wire was bought from an English firm as English 
wire. but he objected to give the name of the tirm from whom it was 
purchased, as that would enable Mr. Cohen and other people in the trade 
to deal with that firm direct. He had no objection to giving the name of 
the firm to the Judge. 

Will you swear this is English cable ?—Y es. 

Do vou know if the wire had a lower resistance than 600 megohms ?— 
Possibly it was a bit lower. He denied that defendant informed him 
he required the wire in connection with the wiring of some houses at 
Golder's Green. He did not know what the voltage was inthat district, 
but it was quite easy to put in a transformer to bring it down to the neces- 
sary voltage. ‘The wire was not bankrupt stock, but was supplied by a 
very large firm, and consis ed of a considerable stock which had been 
condemned owing to a slizht defect. He denied absolutely that defendant 
when ordering said he wanted to light houses at Golders Green. 

But surely wire cf such low resistance could not be used for the trans- 
mission of power ?—Witness: It could for certain purposes. He ad- 
mitted that on three cecasions in August wire was returned to him by 
defendant, and that all three lots of returns were full coils of wire which 
had not been used. He purchased about 100 miles of the wire, and sold 
it as a job ine. The only person who had found fault with it was de- 
fendant. At one time he himself had a business in which he sold fittings 
and materials for electric lighting. He really thought the wire in ques- 
tion could be used for that purpose. He admitted, however, that if he 
had been going to use it for lighting purposes he would have first tested it. 

For the defence. Mr. G. Cohen said he traded for some years as the 
Premier Electric & Hardware Co. at Golder's Green, London, N.W. His 
business had now been turned into a limited. company. He had con- 
tracts with all the largest local builders for wiring houses in their carcase 
form. He alleged that Mr. Davis called upon him and represented. he 
had a large bankrupt stock of wire which he could supply at very low 
price. He was also prepared to take back any coils which proved un- 
satisfactory. Mr. Davis asked what he required the wire for, as he had 
had previous transactions with him some years ayo. On one occaston 
he was obliged to return as many as 31 coils out of 100. the defects being 
quite apparent, and he did not wish to run unnecessary risks. He tested 
the wire with a special instrument used for that purpose, and found the 
resistance extremely iow and that there was danger of fire if it was in- 
stalled in a house, He received complaints from his clients the builders 
as to the wire being porous and of low resistance—in fact, he stood a good 
chance of losing all his contracts through that particular wire. He did 


Lond 
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rot tell the builders he was using job line wire, because it made no diffe. 


rence to them. - 
At this stage the case was adjourned until October. 


Liabilities of Railway Owners. 


Last week, at Liverpool County Court, Mary Smith sued the Lan. 
cashire & Yorkshire Railway Co. for £15 for personal injury. On May 3 
plaintiff was in an elect ric train, which moved off without the door of the 
compartment being closed. Plaintiff got up to move her basket and 
seized the jamb of the door. The door closed and her fingers were injured. 

Mr. ARMSTRONG (for defendants) said plaintiff was. guilty of contri. 
butory negligence. 

The Jr pGE held that there was no contributory negligence, and gave 
judement for plaintiff for the amount claimed and costs. 


—M————Á 
PARLIAMENTARY INTELLIGENCE. 


Miscellaneous Bills.—In the House of Commons on Thursday last 
week Derby Corporation Bill (which contains various clauses relating 
to electricity supply. tramways, rail-less trolley omnibuses and 
motor omnibuses) was read a third time and passed. On Tuesday the 
Lords’ amendments to the Derby and Southport Corporation Bills were 
agreed to by the House of Commons. 

‘On Thursday last week the Lords Standing Orders Committee decided 
in regard to the Post Office (London) Railway Bill, to dispense with the 
orders requiring proper notice on the part of the promoters, and allowed 
the bill to proceed, The bill has already passed the Commons. 

Bradford Corporation. Bill was passed by the House of Commons on 
Monday. 

On ‘Tuesday in the House of Commons the Leicester and Southend-on- 
Sea Corporation Bills and the London Electric Railway Bill were read a 
third time. 

On ‘Tuesday che Committee of the House of Commons on Motor Traffic 
commenced consideration of the Chairman's draft. report. 

On Wednesday the Western Valleys (Mon.) Railless Electric Traction 
Bill was before the Committee of the Lords on Uno pposed Measures, 

In the House of Commors on Wednesday the Metropolitan Electric 
‘Tram avs (Raille:s’ Traction JB) and London County Council (General 
Powers’ Bill were read the third time and passed, 


eee a e ce t 


BUSINESS NOTICES. ; 


We Jearn that the Armorduct Mfg. Co. (Ltd.) have purchased the 
goodwill and trade marks of the Sunbeam Lamp Co.. Ltd. (in liquida- 
tion.) 

Messrs. Tetley & Co.. electrical engineers. Falcon Works. Bedford- 
street, Greengate. Salford, have removed their oftices to Exchange- 
buildings. 6. St. Mary's Gate, Manchester, where all communications 
should be sent. 


A. W. Taylor and A. Dyson, consulting engineers. 5. New Brown- 
street. Manchester. have dissolved partnership. 


L. Vogler and H. E. Kottmann, magneto specialists, Great Port- 
land-street. London, W., have dissolved partnership. 

P. Hood and C F. Stanger-Leathes (trading as Brown & Hood). 
electrical and. ventilating engineers, Wallsend Quay, Newcastle-on- 
‘Tyne, have dissolved partnership. 

Plant for Sale.—A B.T.-H. dynamo, field rheostat. with volt and 
ampere meters. fittings, wiring. &c., are advertised for sale. * 

Patents Development.-—'l'he proprietors of patent No. 20.129/19089, 
for * Improvements in, and means for, the production of long con- 
tinuous electric arcs," desire to dispose of the patent rights or to 
grant licences, Applications to Messrs. Johnson & Willcox. 47, 
Lincoln's Inn-tields, London, W.C. 

The proprietors of V. Colin and M. Jeance’s British patent No. 
18.436/1909, for“ Improvements in or relating to wireless telephony." 
desire to license it to British manufacturers, so as to ensure its 
development in Great Britain. or to sell the patent. Particulars 
from Messes. W. P. Thompson & Co., Chartered Patent Agents: 6, 
Lord-street, Liverpool. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At the London. Bankruptcy Court last week first meetings of 
creditors and shareholders of H. A. Harvey & Co. (Ltd. ). mechanical 
engineers and contractors, Norfolk House, "London, E.C., were held. 

The O.R. stated that the company was promoted less than two years 
avo with £50,000 capital, to take over the business of H. A. Harvey & 
Co, The company paid about £7,000 in shares for the assets and took 
over liabilities £1,000. In Nov., 1911, the directors promoted the Harvey 
Electro-Chemical Co. to take over the businesses of the Harvey Exploi- 
tations Synd. and the Metal Depositing Synd. At x general meeting held 
in Nov., 1912, a balance-sheet was produced which returned 23,740 
shares of 1s, each in a new subsidiary company as being worth £23,740, 
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piece of ground for the purpose, close to a railway siding. The present 
generating stations were equal to anything else in Britain, but they 
wantel to have the new one still better. and little economies could 
probably be learned if they saw one of the latest and best generating 
stations in the world, recently completed at Chicago. Mr. Ferranti had 
advised them that they ough to visit America and see the best methods 
of doingeverything. The department would be spending over a quarter of 
a million. They proposed to visit New York and Chicago, No consulting 
engineer would be employed. Their own staff was capable of acting as 
consulting engineers for the buildings, machinery, and all else. 
The Committee's proposal was carried by 48 votes to 23. 


Luton.—-The salary of Mr. H. A. Kell. assistant to the chief engineer 
of Luton electricity undertaking, is to be increased to £180 per annum. 


p— € tie,_ S a RP TNE ED 
and in that way a profit of £16,786 was shown, but the company had 
made a loss on the year’s trading. On the strength of that balance-shect 
further moneys were subscribed which would not have been forthcoming 
had the true facts been disclosed. The company now owed £4,800 to 
debenture holders and £3,500 to unsecured creditors. Assets were valued 
at £4,090, and no payment could be made to unsecured creditors or share- 
holders. The account with the latter showed a deficiency of £27,856. 

A receiving order has been made against W. R. Wedge. electrical 
engineer, The Arcade, Northampton. 

Claims against the National Telephone Co. (Ltd.) by Aug. 25 to 
Mr. George Franklin, 22, Broad-strect-avenue, London. E.C. Adjust- 
ment of debts and claims will take place on Aug. 28 at the Chambers 
of the Registrar. Companies (Winding-up). Bankruptey- buildings. 
London, W.C. A meeting of holders of third preference shares 
will be held on Aug. 14 to consider the judgment of Mr. Justice 
Sargant determining the rights inter se of the first. second and third 
preference shareholders and the holders of preferred and deferred 
stock, and to decide whether an appeal from that judgment should 
be made. ! 

Perth Electric Tramways (Ltd.) is being wound up voluntarily. 
At a meeting on Friday the chairman (Mr. O. Wethered) said he 
hoped a distribution of £1 per share would he made in a few days. 


Malvern.--Àt last week's meeting the Council accepted with 
regret the resignation of Mr. W. J. Rendell Baker (chief engineer of 
the electricity and gas undertakings), who has secured. an appoint- 
ment at Manstield. ` l 

Marylebone (London).—]u their report on the accounts of the 
electricity supply undertaking. Messrs. Price, Waterhouse & Co. 
state that it is difficult to accurately separate the sales department 
accounts from the general accounts of the electricity undertaking. 
but in an approximate profit and loss account drawn up by them the - 
turnover of the sales department is put at £21.629. and direct costs 
at £16,384. leaving £5.245 gross profit. The general ex penses of the 
department, not including interest on capital. were £4.715, leaving 
net profit £531. In the general accounts of the electricity depart- 
ment, which were analysed in our issue for July 25 (p. 643). net cost 
of the sales and publicity department is stated to be £2.298, 

At the last council meeting Coun, Duca. Watson alleged that the 
sales department was Incompetent and charged prices nearly 30 per cent. 
higher than were Justified, and that it had not been proved that the work 
cf that department led to any increase in sales of current. He moved 
that the Council dixuzree with the report, and this was carried. 

Discussion on a further proposal by Coun. Duncan. Watson for the 
appointment of a committee to investigate the position of the eleetiicity 
undertaking as affected by what he considered the abnormal ecst of the 
sales department and by the new tariffs was postponed. 

Mr. Albion T. Snell has recently issued his award in an arbitration case 
between the St. Marylebone Wiring and Sales Department and Capt. H. 
The Sales Department sent in a bill for £76. 10s 6d. for work 
This price was objected to 
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EXTENSIONS. 


Bedworth (Leics.).— l'he Midland Electric Light & Power Co, have 
given notice of intention to apply for a provisional electric lighting 
The Parish Council are in negotiation 
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order covering this district. 
with the Leicestershire & Warwickshire Eleetrie Lighting Co. for the 
lighting of the town electrically. 

Limerick.--An unopposed inquiry was held. last week into the 
application of the Corporation for permission to borrow £0.500 for 
extension of electricity generating plant. ; 

The BOROUGH TREASURER said the rates last vear gave £2,000 t 
the loss on the undertaking. i 

The Mayor said he was strongly of opinion that under the present 
engineer (Mr. B. B. Thornhiliy the concern would eventually pay its 
way.—Inquiry concluded, 

Willesden.—Mr. T. Ekin, L.G.B. inspector, held an inquiry on 
Thursday last in connection with an application to borrow £4,667 for 
erection and equipment of a new sub-station in Acton-lanc. 

Wimbledon.—-The Council have received sanction to the borrowing 
of £1,000 for house services, £800 for transformers. £1.850 for meters. 
£500 for h.t. mains, and £1,500 for Lt. mains. Application will be 
made for permission to borrow a further £8,560 for mains and ser- 
un. and £850 for meters, which will probably be expended by March. 
915, 


Ramsden. 
carried ouf at Capt. Ramsden’s residence, 
as being unreasonable, and as a settlement could not be arrived at between 
the parties, the matter was referred to arbitration. Mr. Snell, after 
hearing the evidence, has decided that the sum of £76. 10s. 6d. is not a 
fair price for the work done, and that £48. 2s. is a reasonable charge. He 
also finds that the work has not been carried cut en a suitable system, 
nor. with the best workmanship, and that it is not in aceerdance with 
the Wiring Rules of the Institution of Electrical Engineers, and he 
suggests certain alterations should be made to bring it into conformity 
with these rules. He also decides that the Corporation of Marylebone 
should pay a sum of £30. 2s. Gd. for the fees of the arbitrator, and £26, 5s. 


to Capt. Ramsden towards the costs incurred by him, | 
South Shields.—The Town Council considered on Wednesday 
evening au application by the borough electrical engincer (Mr. H. S. 
Ellis) for an increase of his salary from £400 to £500. It was 
decided, by 26 votes to 13, on the motion of Mr. A. D. Johnson. that 


owards 


£50 increase be given. 

Tunbridge Wells.— 35 gas lamps inthe town are to Le converted to 
electric lamps. The Corporation have obtained permission to supply 
energy. to several places outside the borough boundary. 


GENERAL. 


Barton-on-Humber.—On Sunday Coun. W. A. Stow. chairman of 
Barton-on-Humber Urban Council performed the ceremony of 
starting the electrical plant for lighting the town. 

Last autumn a dispute arose between the Council and the local gas 


Coni yan 7 : ; a ee ap a d i "E^ T i mT Li * | * . 1 . $ * E 
pany as to the price per lamp for street lighting. The Council York. — The City Council will hold a meeting on Sept. 1 to consider 


applie. for te s for street lighting eeente tr F T. Ma ce 
A uA D D E T pu und | the desiral lity of inaking Application to the Board of Trade for a 
plant is now in operation. The contract if for 12 vears' street lighting, provisional order authorising the Council to supply electricity in 
with the option of purchase by the Council. Mr. Gooch, of Barrow-in- | Great Ouseburn, Bishopthorpe, Mserick, Tadcaster, Flaxton and 
Furness, has been appointed resident engineer. Easingwold Rural Districts, 
Chelmsford.—-Laxt. week the Council referred back the questions 
of the purchase of the undertaking of the Electric Supply Corpn. LIGHTING NOTES. 
orba town, and of applying for powers to generate and supply Ballater.-—The Town Council had an interview last v sek with Mr. 
‘ E J. A. Bell. of Aberdeen. on the subject of the electric lighting of the 
Chorley.-- ‘The Lancashire Electric Power Co, are applying for a | town, A proposal, which seems likely to be adopted, is to obtain 
Provisional electric lighting order for this district. | current. from Aberdeen. with the co-operation of the intervening 
Ealing. —Mr. A. F. Berry has asked the Electricity Committee to villages. The matter is to be discussed again. The authorities of 
quote a special price for current for experimental purposes in con- Be Tee end Abovne ère considering the question of pertieipetingr 
in the scheme. 


ae with water heaters, The committee recommend the price be 
26. per unit, Church Lighting. -Esher church is to be lighted electrically, 
,, Glasgow, At the Council meeting on Thursday last a proposal was Hammersmith (London).—-The Works Committee propose to con- 
iscussed by the Electricity Committee to send the engineer of the | vert 50 side-street gas lamps to electric lamps. at a cost of £300, 
The Council propose to wire and fit (through a contracto r) the Uxbridge. 


D ‘lectricit y Department (Mr. W. W. Lackie) and a member of the 

Flectricity Committee to North America for the purpose of obtaining | road Tabernacle, the agreement being that the eurrent consumed shall be 

Information as to the largest installations of electrical plant in opera- | taken from the Councils mains, and repayment made by way of rent, on 

tion there. | the capital cost, with interest at the rate of 5 per cent, per annum. 
Bailie SMITH said the Committee had a big problem on hand for Hospital Lighting. — ‘The Governors of the Royal Devon and Exeter 

providing a new electrical generating station, They had bought the best Hospital adopted last week a scheme for improving the elect ricity 
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and heating departments at the hospital at a cost of £1,723. Mr. 
Harbottle. Mr. Haden and Mr. Munro (city electrical engineer) are 
responsible for the scheme. An annual saving of £175 on present cost 
of fuel is estimated, in addition to £130 in cost of labour. 


Mansion Lighting, &e.—Mount Stuart, Bute, the mansion house 
of the Marquis of Bute, is to be completely fitted for electric lighting. 
heating. cooking and ventilation. "The work has been undertaken 
by a Paisley firm, and it includes 2.500 lights. 

School Lighting.—Croydon Council Jast week authorised. the 
expenditure of £1.745. 15s. upon the electric lighting of Miteham- 
road and Brighton-road schools (£245. 15s. in excess of the Education 

‘Committee's original estimate). 

Current is to be obtained on restricted supply terms for lighting 
St. Barnabas’ school. Bradford. 

Hackney Electricity Department have undertaken the wiring and 
fitting of the Shoreditch Guardians’ Branch School at £65. 

Workhouse Lighting.— Huddersfield Guardians have authorised 
the Crosland Moor Committee to engage an expert to report on the 
substitution of electric for gas lighting at their workhouse. 


POWER AND HEATING NOTES. 


Beckenham.—The Electricity Committee recommend the Council 
to offer to consumers who wish to use electricity for small domestic 
purposes a fixed charge per annum based on previous consumption 
(or in the case of new consumers on the number and capacity of 
lamps installed) plus 1d. per unit for all purposes, | 


Colne.—The Gas Committee reported to the Town Council last 
week that they could not supply at a specially cheap rate gas re quired 
for cookers and boilers. 

Coun. Boocock said the electricity department was supplying radiators 
and electricity at a price which eompeted with that of yas and he thought 
the gas department should follow a similar course of competition. 

Electric Cooking.—4A series of demonstrations of electric cooking 
(arranged by Messrs. Gillespie & Beales) was given at Farnworth 

last week by Mr. F. N. Grogan, of the British Electric "Transformer Co. 
^— Each afternoon and evening, beginning on the ‘Tuesday. audiences, 
largely composed of housewives. responded to the Electricity Committee's 
invitation to attend the demonstrations, and were convinced. that, 
apart from capital cost, electric cooking is cheaper and cleaner than other 
methods. Mr. Grogan advised the Council to hire out cookers, end said 
there were over 10.000 of his company's cookers in use. 

Electric Power for Sewage Works.— -Brighouse Sewerage Committee 
are substituting clectric for steam power at their Cooper. Bridge 
outfall works. at a cost of £473. It is estimated that a saving of 
£125 a year will result. 


TRACTION NOTES. 


TRAMWAYS. 

Aberdeen.—On Monday the City Council adopted by 18 votes to 
13 a recommendation that the salary of Mr. R. S. Pilcher (general 
manager of the Corporation tramways) be increased from £400 to 
£450, and by annual increments of £25 to £500. 

Dartford.— Messrs. Balfour. Beatty & Co. have advised the Council 
of their intention to apply for a prolongation until Aug. 18. 1915. of 
the time for the completion of the extensions authorised. bv the 
Dartford & District Tramways Order, 1911. 

Dunfermline.— Last week the Council agreed to restrict the way- 
leaves of the Dumfermline & District Tramways Co. to £60 per mile 
for five vears if the company extend their lines into the western dis- 
trict of the town. The company had asked for seven years. The 
Act of Parliament under which the company are working fixes the 
wavleaves at £100 a year for the first three years and £125 after. 

Glasgow.— Jr. James Dalrymple. manager of Glasgow Corporation 


{ramways department, and Mr. Thos, Nisbet. master of works. sail 


for New York to-morrow (Saturday). Mr. Dalrymple is to study 
American tramway methods and Mr. Nishet bridge construction, 
It will be noted that Mr. W. W. Lackie. chief of the Electrical Depart- 
ment. is about to visit America, 

Heston and Isleworth.— "The Council have agreed to suspend until 
1930 their powers to acquire the portion of the London United Tram- 
ways undertaking in their area. | 

IMord.—' Ihe Council last week adopted a report by the tramways 
manager (Mr. L. H. Harvey) recommending six months! trial of a 
scheme he has arranged with Barking tramways manager for inter- 
running. and for the adoption of a universal penny fare, subject to 
the Omnibus Company agreeing to abolish $d. fares in the district. 

Inter-Running Powers.— Salford Tramways Committee have in- 
formed London County Council that. in the event of an arbitration, 


——a 


they would be prepared to give evidence in support of the principle 
that an authority running cars on another authority's lines should not 
he allowed to make a profit out of such running. 

London Suburban Tramways.— Middlesex County Council have 
proposed and discussed with representatives of Acton Council and 


others a physical junction of the Middlesex Light Railways with the 


London United Tramways. at or near Horn.lane, the present ter- 
minus of the Middlesex lines. 


Nottingham and District Tramways.-—A successful trial run was 
made on Monday over the Nottinghamshire & Derbyshire Tramway 
Co.'s new line from Langley Mill to Cinder Hill—a portion of the line 
from Ripley to Nottingham. which is nearing completion. The 
whole of the new line. from Cinder Hill. where it will be linked up 
with the Nottingham Corporation system, to Ripley, will be 12 miles 
in length. The generating station is at Ilkeston, and there are sub- 


stations at Heanor and Kimberley. 


RAILWAYS. 
Glasgow.—Notice has been given of a motion at the Council for 


a report on the question of constructing electric tube railways in the 


city. 


TELEGRAPH AND TELEPHONE NOTES. 


Diabolical Wireless Device.—The ‘‘ Standard's " New York corres- 


pondent refers to what is described as an extraordinary electrical 
invention controlled by wireless means, and said to be capable of 
death-dealing over a long range. ‘The device is thus described :— 


A voung maa named Cummings confessed that he had threatened to 


use the machine to murder a woman unless she gave him money. Writing 
to the woman, Cummings sent a diagram of his invention, and said that 
he would place a suit-case containing nitro-glycerine in her room and 
explode it from a distance. 
said the receiver could be installed in the cab of a railway locomotive 


Speaking of his invention later Cummings 


where it would indicate if a train ran past a elosed block signal, and in war 
mines could be exploded without wire attachment. 

The voung man was arrested and his device seized at Salt Lake City, 
Utah. The machine, presumably equipped with a primary battery, was 
placed in a steel and concrete vault and a portion of the device, entirely 
unattached. on which was fixed a bell and a light bulb, was placed in a 
closed room some distance away. Current from the battery was switched 


on and immediately the bell rang and the light glowed. 


This is all the information vet available. 

Telephone Development.— A Bill now before the House of Commons 
authority is sought for the issue out of the Consolidated Fund of such 
sums. not exceeding £10.000,000, as may be required for the purpose 
of developing the telephone system of the country ; for borrowing-by 
means of terminable annuities for a term not exceeding 20 years ; 
and also for borrowing by the issue of EXchequer Bonds. 


— 


NUUAM 
EMPIRE NOTES. = 
HNL O Y A IRI 


| 

Australasia.—The Borough Council of Tauranga (New Zealand) 
has received authority to borrow £29,500 for street electric lighting 
and drainage. | 

Customs Deeisions.— The Canadian Customs Department have 
decided that the following duties are leviable : 

Electrice douches and portable vibrators for massage, 15 per cent. under 


the British preferential. 25 per cent. under the intermediate, and 273 per 
cent. under the general tariff, 


Under the New Zealand import tariff. vuleanite cleats for holding 
eleetric wire (classed as insulating material); and wheels for carriages of 
clectrie cranes (classed as loco. wheels) the duty is 30 per cent. (British 
goods 20 per cent.) Simpson clectric coil testers are admitted free. 

India.—' Indian Engineering “ says it is hoped to have the dupli- 
cate transmission line for the supply of electricity in Simla completed 
by the end of August, In certain parts of the town the supply was 
commenced in the middle of July. 


FOREIGN NOTES. 


Abyssinia.- Hlectrie Power Plant. —A report ou the. trade of 
A byssinia for 1911 and 1912 RAYS a hydro-electric installation has 
been erected on the Akaki river, about 19 miles from the capital. 
consisting of two 74 H.r. sets, supplied by a British (Manchester) 


— 


I 


TNI 


UTE 


‘firm. Jtisexpeeted that a considerable portion of the lighting of Adis 
Ababa will now be electrical. 


Chili.—7'ramway Project.—Don Alberto L. Silva has been autho- 
rised to establish an electric tramway in Valparaiso. 


Corea.— El clrical Enterprises, —M report on the trade of Corea for 
1912 says the total amount of capital invested in electrical concerns 
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in Corea is about £1,225.000. £980,000 ts invested in concerns already | sembling earborundum. Electric power will be obtained from the 
working and the balance in works in course of construction. Boilefos power station of the Arendal Fossekom pagi, 

During 1912 the Gensan Hydro-electric Co, and the Taikyu Electric Work has also been commenced in the vicinity on the extensive works 
Co. commenced operations. The former supplies the town of Gensan | Of the Norske Nitridaktieselskab, a company formed under. French 
with light and power, and is the only hydro-electric company in the 
country. The latter supplies light and power to Taikvu. Eight other 
companies are expected to commence work during 1913. Though 
British electrical machinery is perhaps not as largely used in Corea as 
could be wished, a considerable quantity, especially prime movers and 
boilers, is of British manufacture, British machinery is popular, but 
reasons of economy lead purchasers to seek cheaper markets elsewhere, 

Electricity for Mining. — "llis vear the operations of the Seoul Mining 
Co. are to be extended and anew millis to be erected at a newly-developed 
With this extension, electric power will probably 
The milling machinery. is 


auspices for the manufacture of ammoniac. 
In connection. with both these undertakings large quays are. being 


erected at the new harbour of Eydehavn (near Arendal), fitted with the 
latest type of electric discharging machinery. 
Peru.- Electrice Power Scheme, —Vhe Y Chamber 


Journal 7 says the Sociedad Electrica del Cuzco (Ltd), of Cuzco. 
32 gallons per 


of Commerce 


0 


Peru. has. been granted a concession to make use of l 
second of the water of Lake Chincheros to produce power for the 


electric lighting of the cit v. 
Rounmania.-—/» ports.-— X report on the trade of Roumania for 
- 19]2 states that machinery was imported to the value of £1.568.760, 
of which Germany was responsible for £893,520, Austria-Hungary 
United Kingdom £149,960 and the United States 


mine of great promise, 
be installed and new machinery required, 
American, the rest being partly British and partiy American, 

Teleqgraphs,— There are at present 3.705 miles of telegraph lines in 
Corea and 390 telegraph offices. ‘There are also 2.172 miles of telephone 
lines outside of the cities, telephone subscribers numbering 8.290, 

Germany.— Electricity Supyly.—The Paris " Financial News 
states that the Bavarian Government has granted the Schuckert 
Co... of Nuremberg. in conjunction with Brown. Boveri & Co... Mann- 
heim. a monopoly for supply of electricity in the whole of Lower 
Franconia and part of Upper Franconia, Tt is intended to form a 
separate Sehuckert. company to be State controlled. 

Hong Kong- The demand for Electricity and Electrical Plant aud 
Apperatus.-—A report states that electric-lighting apparatus, fans 
and various special lamps are required at Hong Kong in increasing 


£40.163, the 
£116.000. 

In 1910 engines to the value of £170,160 and electric cables and insu- 
lated wire valued at £129,400 were imported. ‘Phe fetter were supplied 
bv Awstria- -Hungary to the extent of £7410, Beleium £2560 and Ger- 


many LEP 160. 

Openings for British Trade, The Roumanian market is not looked 
upon with particular faveur by Briiish merchants. German and Austro- 
Hungarian manufacturers have their own representatives in the country, 
while British merchants trust to focal avents, and sufficient. caution is 
not always exercised in the choice. With proper representation. British 
merchants would increase the trade they do with the country in machi- 
nervi ironwork, machine and other tools, &c. 

Dock Equipment, - An electrie elevator capable of discharging 70 tons 
of coal her hour from a ship has been erected at Braila docks. "The 
Chamber of Commerce propose to erect two or three similar elevators, 

Constin ii Tramway Scheme, -The scheme for a tramway for the town 

Pts understood that à Roumanian 


quantities, 

The demand for electricity has caused the gas company to reduce its 
price from $3.25 to $2.60 per 1.000 cubic ft. during the last three years, 
and further reductions are promised. There is also a strong demand for 
independent electrical plants for from 60 to 30,000 lights. There is a 
growing trade for electric heaters during the cool and for electric fans 
during the hot weather. The Hong Kony electricity supply is ace. 
lWyolts 72. At Kowloon the supply is d.c, | 

Japan.— Electric. Railway Proqress;-— An electric railway is to be 
constructed from Yokohama to Tokyo alongside the main line to 
Tokyo. which does not touch Yokohama but is at present connected 
There are 271 miles of light railways in the 


and to Techir Ghiol is m abeyance, 
company secured the concession, but, if soit has siven no further sign 


of its existence, 
Russia. — Electric Traction Schemes.— The Belgian. Legation at 
St. Petersburg report that the Russian Government has under con- 
sideration a scheme for the establishment of an electric. railway 
between Irkutsk and Bodaibo. 1.103 miles. There is also a project 
for an electric tramway for the town of Irkutsk. The municipality 


hy a short loop line. 
of Vilna propose to construct electric tramways at an estimated cost 


Yokohama Consular distriet. and 238 miles are under construction or 
of about £528,000, 


MISCELLANEOUS NOTES. 


Bolton.—-On Thursday last the Electricity Committee decided not 
to accede to the application from the Electrical Trades Union on 
behalf of its members in the employ of the Corporation. Electricity 
Department for an advance of Id. per hour on their present rate of 


projected, 

Katanga (Congo).— Electric Power Scheme.—A Consular report says 
an electric power station will probably be established shortly to make 
ut? of the falle near Koni. on the Lufira river. Even during the dry 
season it is estimated that more than 20.000 m.p. is available from 
that source, 

Imports.—Telegraph, telephone and other electrical apparatus. im- 
ported at Katanga in 1912 was valued at £151,294. 

Norway.—The British Consul at Christiania reports that the 
machinery of the new Arendals Smelteverk at Eydehavn is being 
tested prior to the commencement of work. 

These works wil! manufacture carbide of silicum and a product. re- 
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: TENDERS INVITED. 


UULTUS 


Telegraph and Telephone Material. | | Water-Tube Boiler, Turbo-Alternator, &c. 
Tenders are invited by the Commonwealth of Australia for WAKEFIELD Corporation want tenders by noon Sept. ] for 
the supply and delivery of Telephone Switchboards. Ironwork, water-tube JBoiler, Superheater, Stoker, &c., Steam Turbo- 
CL Pipes, Iron Poles and Galvanised Iron Wire. Tender Alternator, Condensing Plant, &c., and h. and Lt. Switchgear. 
forms, specifications, &c., from the Commonwealth Offices, 72, Specifications from the City Electrical Engineer. 
Victoria-street, London, S.W. The places and dates for receip! | ruryo. Alternator, Condensing Plant, Rotary Converters, &c. 
The Electricity Committee of NoRnwici Corporation invite 


Wages, 
Fire Alarms.—-An agreement for the provision and maintenance of 
the Gamewell fire-alarm system in Wimbledon (London) has been 


du 


com pleted. l 


— 
-—— 


MIEI 


lill 


of tenders are given in an advertisement. . 

Telegraph Poles. tenders for the supply of one 3.000 kw. Turbo-alternator and 
~The PosrwAsrER-GENERAL invites tenders for supply of Surface Condensing Plant, Rotary Converters and e.h.t. Switch- 
Swedish, Norwegian, Finland or Russian red fir Telegraph Poles gear. Specifications, &c., from the city electrical engineer (Mr. 

delivered at, various ports in the United Kingdom. Forms of F. M. Long), and tenders to the Chairman of the Electricity 

Committee by 11 a.m. of Aug. 12. 


tender from Mr. G. Morgan, Controller of Stores, 17-19, Bedford- 
street, London, W -C. Tenders by noon Sept. I. 
Turbine Alternator, Exciter and Surface Condenser. 


Electric Crane, Machine Tools, &c. 
Braprorb Corporation want tenders by Aug. 30 for supply of 


a 5-ton Electric Crane. power driven. Punching and Shearing 


ı The Corporation of Bury require tenders by noon Aug. 

| 25 for the supply of one 2,000,3,000.kw. Turbine Alternator. M EI Ammahire Banding Machine; Smiths Hearth. with 

p with Exciter and Surface Condenser. General ae electrically driven. blowers and regulators, Electric Lathes, Cur 
and specification can be obtained from Mr. 5. d. Matson, lifting Jacks. Timber, &c. Schedules, &c., from the Tramway 
M.LE.E., Electricity Works, Bury. Offices. 7. Hall Ings. Bradford. 

Tubo-Alternator, Converters, Switehgear, &c. Tramway Reconstruction. 
NonwicH Electricity Committee require tenders by z P 4. BourNeMouTH Tramways Committee require tenders by 

: 3 surf: i as SC SR ; 3 miles 
ce F 5 supply mane Sicca Md DTE i ^ Aug. 27 for reconstruction ot tramways. equal to about 3 miles. 
Supers, Pont; Rotary ‘Converter, Unc Got B single track. Details from General Manager. 


Specifications, &c., from the City Electrical Engincer. 


Me... 


150 
Wiring and Fitting. 

Tenders are required by Aug. 9 for improvement of lighting 
at GREAT CrragT Council School. Specifications. &c.. from Mr. 
W. J. Spicer, 19. Bank-street. Ashford. Kent. 

Tenders are wanted by noon Aug. 11 forthe Electric Lighting 
of several schools for Hastinas Education Committee. Npeci- 
fications. &c.. from the Borough Electrical Engineer, Marl-street. 
Hastings. 

Sour MANCHESTER Guardians want tenders by noon Aug. 12 
for Electric Lighting at the new nurses" home. West Didsbury. 
Specifications from Mr. F. H. Overmann, 49. King-street. Man- 
chester. | 

KIRKALDY AND. Dysart School Board. require. tenders. by 
Aug. 11 for Electric Lighting Work at the new school. Path- 
head, Schedules. &c.. from Mr. Wm. Williamson. Royal Bank- 
buildings, Kirkealdy. or Mr. A. W. Millar. 200. High-street. 
Kirkcaldy. . | 

Tenders are wanted by Aug, l4 for the Electric Lighting of the 
police department. &c.. at NaALFoRD Town Hall. Specifications. 
&c., from the Borough Electrical Engineer. 

Loxpon County Council require tenders by 11 a.m. Aug. 25 
for the electric lighting of Middle-row elementary school. Kensal- 
road, N.W. (about 320 points). Specifications. &c.. from the 
Chief Engineer. Spring Gardens. S.W. 


Air Filter, &c. 
Newport (Mon.) Corporation require tenders by 10 a.m. 
Aug. 25 for supply and erection of an Air Filter with air ducts, 
dampers. &e.. for their East Power Station, Forms from 
Borough Electrical Engineer. ps 


Turbo-Alternator, Condenser, &c. 
PLYMOUTH Corporation require tenders by Aug. 27 for a 
Steam Turbo-Alternator. Condenser, &e. Specification, &c.. 
from the Borough Electrical Engineer. 


Feed Pump, Tanks, Pipework, Coal Grab, &c. 

Desus Electricity Supply Committee require tenders by 
noon Aug. 26 for a Feed Pump, cast-iron Tanks, Pipework, 
Valves, Steam Separator. boiler house Shutters, Coal Grab and 
Steelwork for the Pigeon House generating station, — Specifica- 
tion, &c., from the City Electrical Engineer, 

Cooling Towers, &c. ` 

SHEFFIELD Electrie Supply Department require tenders by 
10 am. Ang. 29 for two natural draught Cooling Towers (each 
capable of dealing with 330,000 gallons of water per hour). with 
Fittings, Pipework. &e. Specification, &c., from the General 
Manager and Engineer. 

Tramway Material. 

HaLrEAX Tramways Committee require tenders by Aug. 19 for 
supply of 200 tons of Girder Tram Rails and 7 tons of Fishplates. 
Particulars from the Porough Engineer. 

Surface Condensers, Hot Wells, Piping, Pumps and Motors, &c. 

The Agent-General for Vicrorta invites tenders for (a) Twin 
Surface Condensers, Hot Wells, Piping and Sundries, (B) Air 
and Water Extraction Pumps and Motors, and (c) Circulating 
Water and Sump Pumps with motors, for a power station to be 
constructed in connection with the electrification of the Mel- 
bourne suburban railways. Specifications with forms of tender, 
from the Agent-General, Melbourne-place, Strand, W.C., to 
whom tenders are to be delivered by first post Monday, August 4. 
Further information may be obtained from the consulting 
engineers, Messrs. Merz & McLellan, 32, Victoria-street, S.W. 

Switchgear. 

The Australian Commonwealth Department of Home Attairs 
require tenders by Sept. 1 for supply of Switchgear for the 
power house at Canberra, the new Federal capital, New South 
Wales. ‘The requirements will include main power house and 
Diesel engine switchgear. Specification, &c.. from the Works 
Director for New South Wales. Custom House. Sydney, or 
the Works Director for Victoria, 151, Collins-street, Melbourne. 

‘Switchboard Accessories. 

Christchurch (N.Z.) City Council invite tenders for the supply 
and erection of a 13-panel e.h.t. Switchboard and Accessories, 
n connection with the distribution in CHRISTCHURCH of current 
from the hydro-electric station at Lake Coleridge. 
Sept. 6 to the City Electrical Engineer, Christchurch, from whom 
specification may bo obtained. 

Equipment of Power Station and Distribution Network. 

The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VALPARAISO. Specifications can be ob- 

, tained at the Chilian Legation, 48, Grosvenor-square. London, W. 


Tenders by ' 


—— -— —— c  . 
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Hydro-Electric Plant. l l 

The Municipality of Limox (Costa Rica) require tenders for 
the erection and working of a hydro-electric plant to supply 
power to the city of Limon and neighbourhood, the plant com- 
prising two 414 n.r. Pelton turbines. two 400 kw. generators. 
and six transformers. The date for the opening of the tenders 
will not be before Sept. 18. Plans and particulars may be 
obtained from the Ingeniero Municipal. Limon. 

Electricity Supply. | . 

The Egvptian Ministry of the Interior. require tenders by 
noon Oct, 31 for supply of Machinery and Plant for the instal- 
lation of Electric Light in the town of Damannour, including 
Generating Plant and Equipment, and the lighting of the 
Central Station: and the necessary Distributing System. 
Specifications from. M. le Directeur de la Section des Munici- 
palités et Commissions Locales au Ministère de l Interieur, Cairo. 

The Public Works Department of the Uganda Protectorate, 
Entebbe, will receive tenders. until Dec. 31, for a concession 
for the supply of Electric Light and Power to the town of 
Kampara and a 10-mile radius therefrom. The concession is for 
10 years. renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for street 
lighting and oflicials’ quarters will be required. A draft agree- 
ment, with plan of the township. may be seen at the Board of 
Trade, 73. Basinghall-street, London, E.C. 

The Turkish Ministry of Public Works, CONSTANTINOPLE. will 
receive tenders until Sept. 13 for the supply and distribution of 
electric power in the islands of Prinkipo. Halki, Antigoni and 
Proti. Conditions. &c., are obtainable from the Ministry of 
Public Works at a cost of half a Turkish lira (9s.). 

Urban Telephone System. 

Tenders will be received until Aug. 11 at the General Direc- 
torate of Telegraphs, Madrid, for the installation and working 
of an Urban Telephone Svstem in MELILLA (Northern Africa.) 


| FULT N A 


= TENDERS RECEIVED AND ACCEPTED. = 


SALFORD.—The Council have accepted the tender of the Tudor 
Accumulator Co. for welding about 350 tramway rail joints, at 30s. 
per joint. 

The following tenders have also been aecepted :— 

Fearnley & Sons, meter house. £503; Browett, Lindley & Co., fixing 
steel exhaust pipes and automatic non-return valve for No. 4 engine at 
electricity works, £130 ; C. Richards & Sons, 2,000 tie-bars, £177. 4s. 6d. 
(approximate) ; Bayliss, Jones & Bayliss, 2.000 tie-bars, £204. 16s. 3d. 
(approximate). p 

Eight months supplies: Le Carbone, motor carbon brushes, £10 
(approximate); Sloan Electrical Co., are lamp carbons, £50 ; H. Green & 
Co. and General Electric Co., electric motors, £1,500 each. l 

BecrEs.—The tender of E. Peal has been accepted by the Council 
at £39. 10s. for electric light wiring. &c.. at the Green-lanes scienca 
school. 

MIDDLESEX County Council has accepted the tender of Martyn 
& Co., at £1,960, for electric light fittings for the new Guildhall. 

WILLESDEN.—-The Electricity Committee have accepted the tender 
of Crompton & Co.. at £440, for renewal of d.c. switchboard at the 
Salusbury-road sub-station. 

HawMERsMITH.— The Council have'accepted the tender of Cham ber- 
lain & Hookham for two-rate meters: 10 amperes, £4. 4s. each ; 29 
amperes, £4. Hs. each; 50 amperes, £4. 17s. cach; 100 amperes, 
£5. 12s, each ; 250 amperes, £7. 13s, E 

Bovros, - The Electricity Committee have accepted the tenders of 
the Electric Construction Co. for a milking booster. and of Stewarts 
& Lloyds for steam and water pipes. . 

LovcnBonovag.— The Town Council have accepted the tender 
of Clarke. Chapman & Co. for a boiler and superheater for the elec- 
tricity works at £1,774. Three tenders were received. varying from 
£1,516 to £1.880, but only the vertical type was considered. 

BERMONDSEY (London) Guardians have received the following 
tenders for alterations and additions to the electric light installation 
at the infirmary :— | | 


W. R. Reynolds (Ltd.) (aecepled)..... — € — £449 
Be CARA PSU a dosis suet uate t eat ossa ad ne o 
W. Mackie & CO.:....ssssesersresrreessssseeeeseresosereseroereete 496 
A.E.G. Electric Light C0.sssssssssssssereeosseereenrerrereseeret o» 
1. H. Catheart & Co............ ———— HQ 049 
W. J. Gray & Bon... emen 609 
Wins Lanvley eieiei eh eee trees ones — "i. 
Malcolm & Albatiect.cssscdssaccécssanasssesvssncdsasvaannssecua® “Ue 
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PATENT RECORD. 


—— eee 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by MgssRs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 


70 and 72, Chancery-lane, London, W.C. 
Whenever the date applied for differs from the date on which the application was lodged 


al the Patent Office the former is given in brackets after the title, 
1912 SPECIFICATIONS. 
7,651 Evectric CONSTRUCTION Co. & Pensasene. Dynimo-2l:ctric machines. 

Relates to a dynamo-el:ctric machin? having a field system constituted by groups 
of poles of the same polarity excited individually or collsct-:vely so as to induc: E.M.F.s 
in at least two separate windings wound for diffrent numb:rs of poles. It also 
includes the use of a leakage flux inducing a back E.M.F. in a winding having a large 
number of poles and also an additional E.M.F. in a winding having a snaller number 
of poles for varying the voltage ratio between the circuits connected with the said 


windings. | 
8197 Duser. Method of and apparatus for producing h.gh tension on high- 


frequency electric currents, — 
9.154 Aron & Wiener.  Elcctrical winding gear for clocks and the kke. (29/6 12.) 


13,157 PrecHer. Telephone rec -ivers. 

13.463 Morgan. Means for sienalline and controlling the cours of vessels so as to assist 
the present rul:s of the road at sea and prevent collisions and strandine, 

15.057 Clausen. Telephone systems. (11.312) 

15,292 AITKEN. Telephone exchange systems and the like. 

15486 JuLius PiNTsCH AxT.-GEs. Filament supporting devices for incaidescent electric 
lamps. (21/11/11.) 

15548 SrockpALE. Railway signals. 

15,706 British [NsutATED & HELSBY CABLES (LTD.! & Att woopo. 
bution Junction boxes or apparatus. 

15927 Herwic. El.ctrodes and holders therefor for arc lamps. 

15,952 Western Evecrric Co. (Western Electric Co.) Tzlzphon? machino switching 


system, ' 
15.961 Marks. (Landers, Frary & Clarke.) Electric toast-rs and the like d^vicss. 
Means for electrically lighting road vehicles or other rolling stock. 


16,024 KREBS. 
16.064 FRcsT. Spoed-indicators and odom: ters. 


16126 Hunte. Electric batt ry lamps. 
16317 PRIM & Rorgs. Thermostits for controlling el ctric circuits. 
cation 27.780,12.) 
16475 Lee & Erse. Anodes for use in electrolytic apparatus. 
Re'ates to the construction cf anodes for use witn non-ro'ary el-ctrelytic apparatus, 
by the uweof which the density of the electrolyt> between the anode and cathode can b? 
kept nearly uniform. The anode is cf hollow construction and has perforations on 
the surface facing the cathode, so that à stream of el ctrolyt?» may b- pumped into 
the interior of the anode whence it will issu» in jets tzroueh the perforations and 
impinge on the cathode. thus removing ta;r:from any gaz bubbl s that may hav? 
formed and ensurine an even deposit. PER 
16.730 NognrH. Apparatus for testing electrical m»asurine instruments. 
16.885 Cervenka.  Proc;ss for repairing clectricincandescontlamps.  (19/7/11.) 
18017 GRuupv. Electric heaters, 
18.372 B.T.-H. Co. (General Electric Co.) Vapour el-ctris devices. 
18799 NgzHMER. Electrical apparatus for igniting gaz or inflammable vapour. 
20.464 McPHERSON, Thermal switches. 
20,557 MicHayp & DeLass>n. Method and apparatus for electrolytically recovering 
and refinine t'n. 
20.775 Loncrorp & CLARK. Electrical terminals. 
22359 ELLison & MUELLER. Controllers for electric motors and like apparatus. 
23.453 Truss. Electric incandescent lamps. 
23.597 Hapr in. (Stewart & Clark Mfg. Co.) Magnetic spcedomé ters. 
23.612 Conner. Telephone indicating apparatus. 
24,203 Nopon. Cold electrolytic process for the recovery of tin from waste tinned metals 
and ailcvs. 
24.361 PAKENHAM, 


Electrical distri- 


(Coenate appli- 


Manufacture of metal filament electric lamps. ] 
24,484 Lyuncstrom, Arrangement of the exciting windings of the rotating field systems 


of electric machines, | (26:10/11.) 
24,596 Bureery, HILLIER & THomMpson, Box or packing for el<ctric light bulbs and the 


24.643 MaScHINENBAU-ANSTALT HuMBoLpT. Electromaenctic separators. (27/10/11.3 

25,258 Barlow. Lecking devices for the gates or doors of electrically controlled lifts 
and the like. 

26,169 ALLEN & ALLEN. Electrolytic cells. 

27,535 Becker. Method of reducing the loss of enerzy in lines for variable electric 
currents. (Addition to 65:11.) 

28.149 Geom. Electric incandescent lamps for motor vehicles. 

28,646 SENS Bros. & Co. & LE Corner. Watertight insulating plug for submersible 
Vessels, 

29,928 Git. Automatic apparatus for controlling the period of artificial iliumination. 

1913 SrzcirICATIONS. 
668 Gerten, Automatic sincle-pole electric switch. (16 5 12.) 

1843 Lintenrerp, Process and devices tor rreducing in acentioneus manner Rontren 
ray: having any desired degree of hardness, which can b? adjusted at a moment's 
notice. (Adiition to 23.169 12.) 

2,008 Brackwei. & ANPERESG. Method of reducing telephonic disturhaness. (11 4.12) 

Relates to a method ot reducing and nullifying such disturbance s by effecting a 
more perfect balance of the capacities of the phantom circuit and th? rude circuits, 
Such balance is produced by measuring th? inequalities of capacity between the 
phantom circuit and the side circuits and between the side circuits themselves. and 
then, as the various sections of the cable are being connect^d to one another and after 
Such inequalities have been measured and the combination of the conductors in the 
Succeeding sections which produces the least want of balance has been found, effecting 
the permanent connection between the conductors of the suce2ssive scctions according 
to such determined combinations. | 

2637 CLAUDIUS ASH, Sous & Co., Jones & Lez. Electric transformers. 

2,752 Siemens Bros, & Co. & PETITHORY. Electromagnetic s?rvic2 meter for telephone 
exchaness and for other purposes. 

2908 Clark & Hart ACCUMULATOR CO, 

2,930 GRISSINGER, 
March 27.) 

353 Keyboard telrrapn transmitter. (Addition to 21,332/12.) 

3953 Siana Gas, Electr.2 leakage ‘*lerraphy or telephony. (17/2/12.) 

3.661 Encie. Primary electric batteries. (8,10;12.) 

9523 Siemens SCHUCKERTWERKE G23. Electrical sockets for fuse plugs, electric lamps 
and tha liz». (29 3/12.) 

7477 Unite Motor Inousrries (Lro) & Ds Ropakowsxi. Bayonet-socket holders 
for incandescent electric lamps. el»ctric couplinez and the like. 

8,027 Siemens Bros, & Co. (Siemans & Halske Akt.-Ges.) Arrangement of current 
transformers for high voltag2s. 

A set of two or more current transformers the primary windines of which are 
Connected in series and have their iron cores arranged on a common insulator through 
ha is passed the said primary winding which is common to all- the transformers 
à € set, 

9,47 Lekkerkerker & Becky. Method of drawing up and securing tha pendant ends 
of broken trolley wires and the like. . 

12423, 12,424, 12.425 & 12,426 Western ELectric Co. (Woodward). Machine t2lephon? 
Switching systems. (Divided application on 15,952/12. July 8.) 

The above four patents relate to machine telephone switching systems and com 
Prise many distinctive features, among which are the following :— . i 

(a) Use of alternating current as well as direct current for operating automatic 


Selector switches, 


Construst.on of portable secondary batteries. 


Telephone rep2ater systems. (Divided application on 7,4182/12. 


2 Kessecs. 


(b) Use of both relays responding only to alternating current and relays responding 
to direst current, such relays bring used side by side where necessary. f 
(c) A construction wherein connection may be estatlished over a plurality of 


two-conductor trunk circuits, . ; 
(4) A novel method wh:reby a successfui call may b» registered azalnst the calling 


subscriber. "NS 
(e) Novelarrangement in a t2lephone system of sub-contral stations or '' satellites 
which may be located at a distanc: from the central station 
(f) Means whereby the charging or registering of an unsuccessful call is prevent.d. 
(e) Apparatus wherebv the subscriber or the operator. or both, will be informed 
when the desired line is busy, located at the apparatus associated with the first group 


Selector. 


APPLICATIONS FOR PATENTS 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after accertance of Complete Srectfications. Those marked * are 
open fo mnspection 12 months after the date attached (o tz vn. if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 

June 4, 1913. 


12.956 Neurecot & Kuxnke. Multipcle ignition magneto with rotary field magnet. 


(13-113. Garmany.)* 
12,966 Lunp & New PHONOPORE TELEPHONE Co. Calling-device for telegraph or 
telephone circuits. * 
13,006 UnterBerc & | HELLE. (15,3/13, 
G:rmany.)* 


Magneto-electric ignition apparatus. 

June 5, 1913. 

Electric dimming switch, 

13,034 PARKER. Electrically-operating governors for marine engines. 

13,046 ELECTRIC CousTRucTIoN Co. & PENSABENE. Controlling electric motors.* 

13,053 Harvey. Datectine and magnifying minute electric impulses’ 

13.954 Harvey.  Rec»ivers for wireless telegraphy. 

13,063 RiPriNGILLE. Electrically-heated flat-iron. 

13,064 JOHNSON & THORROWGOOD. Electric railway signal relay to be operated by 
alternating or pulsating currents. 

13,065 DircHAM & GRINDELL-MATTHEWS WIRELESS TELEPHONE SYNDICATE, Calling 


or alarm apparatus for use in wireless signalling. 
Automatically reversing overhead collector for electric 


13.023 HuLBERT. 


13,078 ALEXANDER & STEDMAN, 


trains and the like. 
13,084 Routin. Systems employing electric motors controlled synchronously from a 


distance. (Divided application on 735,13. 9.1,..)* 


13,089 Suou. Telegraphic transmission. * 
13,093 Pyle & Pyle. Safety device and signals for electric cars, motors, motor buses, 


June 6, 1913. 
13.115 WacNER. Control apparatus of electrically-driven hcists or other machinery. 


13,142 Reap. Electric incandescent lamps. 
13,148 Sig4ENs-SCHUCKERTWERKE G.m.B.H. Controlling electric motors for ship 
propulsion and other purpos:s and means therefor, (Addition to 2,136/13.)° 


13.159 Weers. Electric fuse switches, 
13.175 HirzELBERGER & New British Ever REApy Co. Portable electric lamps.* 


13,177 CowrER-CorEs. Process for coating metal plates and the like. 
June 7, 1913. 
13.242 & 13.243 Murray. Electrical train-control system.* 


13.249 Vare & Best. Electric light fittings. 
13,250 MoscicKr. Electric furnace with rotary flame.* 


June 9, 1913. 


13.275 CARTER. Adjustable telephone arms. 

13.305 WaLL & FERRANTI LTD. Electricity meters. 

13.310 HAMMOND, JUN. Systems and apparatus of radio control. 

13,315 Oris ELevator Co. (Otis Elevator Ges. m.b.H., Germany.) 
electro-maenets. * 

13,343 BAuER & FosrTESCUE. 

13,358 NAvLoR & NavLoRSRAPH LTD. 


MUNICIPAL ACCOUNTS. 


AQ 


Darlington.—The annual report of the electricity department states 
that the gross profit for the past year was £11,082 (compared with 
£9,094) in the previous year), and the net profit £5,000 (£3,402). 

It is stated that the net profit is equal to 13 per cent. on the out- 
standing capital, compared with an average of 71 per cent, for electricity 
undertakings throughout the country. The lighting units increased 
15 per cent. and the power units 89 per cent. Working costs wero 
0:51d. (compared with 0-56d.) per unit. | 

Taunton.—The accounts of the electricity department for the year 
ended March 31 show gross capital expenditure £75,561 (increase 
£3,462), of which £30.298 has been extinguished, 

Revenue was £10,772, working expenses were £5,728. leaving gross 
profit £52,044, interest required £1,431, £2,739 has been transferred to 
loans fund account, £212 to renewals account, £ 1,068 to free wiring account 
and £191 to capital account. ‘To mect these requirements £510 was taken 
from reserve, Units generated. were 1,149,766 (1,023,755) and sold 
902.666 (786,385). Total maximum supply demanded was 520 kw. 
(970 kw.) 

Wolverhampton.—The accounts of the electricity department for 
the year ended March 31 last show capital expenditure £268,948 


(increase £12,141.) 

Income was {52.206 (compared with £46,095 in previous year), and 
gross profit was £26,599 (£24,042), interest required £7,015 (£6,600), 
sinking fund and repayment of loans £11,016 (£10,180), and income tax 
£175 (£183), leaving net. profit £8,392 (£7,080), of which £2,125 is to be 
applied to reduction of rates, and the remainder placed to reserve. 
Average price obtained was L:01d. (1-04d.), total working costs were 
0-499d. (0-491d.). Units generated were 15,384,320 (13,056,895), and 
sold 12,293,917) (10,618,143). Maximum load was 5,444 kw. (4,805 kw.) 

The engineer and manager (Mr. S. T. Allen) forwards us a copy of the 
new spccial tariff for domestic purposes, which has been adopted bv the 
Council on his recommendation, To encourage the use of cookers, 
heaters, irons, fans, grills, toasters, vacuum cleaners, &c., the charge 
for current for all purposes in dwellings which are electrically lighted 
throughout is jd. per unit, with a fixed payment of 15 per cent. on the 
ratable value of the house, one-fourth of which./is payable quarterly. The 


old charge was 4d. per unit, 


(7.6/12, U.S.)* 
Alternating-current 


Electric lieht fittines. 
Automatically operating electrical resistances. 
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COMPANIES' MEETINGS AND REPORTS. 


etree — Ó 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The directors’ 
interim report states that the number of units sold during the half-year 
to June 30 was 14,533,918, compared with 13,622,385 for the corre- 
sponding period of 1912, an increase of 911,533 units. This increase 
occurred almost entirely in the demand for pove: and heating, the light- 
ing units being practically the same for the same period in 1912. In the 
first six months of 1913 there was a net increase of 065 kw. connected, 
compared with an increase cf 840 kw. in the corresponding period of 
1912. The approximate net revenue for the half-year was £84,847, of 
which £18,134 is required for payment of interest on loans and debenture 
stock, &c., leaving £66,713 (added to £24,333 brought forward), the tota] 
available for reserve and other appropriations, dividerds and carry 
forward being £91,046, compared with £88,696, an increase of £2.350. 
The following dividends have been declared on account of the year 1913: 6s. 
per share on the preference shares and 6s. per share on the ordinary shares 
(at the rate of 6 per cent. for the half-year to June 30 on both classes). 
These dividends absorb £31,243, leaving an unappropriated balance cf 
£59,803. 

COMPANIA ALEMANA TRANSATLANTICA DE ELECTRICIDAD.—The 
directors fifteenth annual report to Dec. 31 last, states that in spite of the 
extraordinary rise in the price of coal the profits obtained are good. After 
making full amortizations and placing large amounts to reserve a dividend 
of 11 per cent. has been paid on a capital of 120 million marks. The out- 
put of the stations of the city of Buenos Avres was 209,971,318 units, 
compared with 193,346.27 in 191]. Current sold amounted to 160,690,634 
units (148,346.0 1). The result of the working in Buenos Aires was a 
net profit of 23,510,536 marks (against 20,234,546 marks). The total 
capacity of the Buenos Aires stations was 100,310 kw., an increase of 
25,500 kw. over 1911. The directors state they do not fear competition 
threatened by the Compania ltalo-Argentina and the Compania Tranvias 
Lacroze. 


SPANISH & GENERAL WIRELESS TRUST (LTD.)—At the meeting on 
Friday Mr. Godfrey C. Isaacs said under the concession from the Spanish 
Government, stations had been constructed at Arnajucz, near Madrid, 
Barcelona, Soller (Balearic Islands), Cadiz, Vigo, and at Las Palmas and 
Teneriffe (Canarics) During the year a station had been opened at 
Santander, and others were approaching completion. Difficulty had been 
encountered with the telegraph authorities in Madrid in connection with 
the international telegraph service. Under the terms of the concession 
the company was entitled to conduct that service. but this was questioned 
by the authorities. The matter had now been practically settled. It was 
hoped that before long a service would be in operation between S pain and 
this country. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


NEW COMPANIES. 


ABCAR (LTD.) (130.262)—Reg. July 23, capital £5,000 in £1 shares: 
to manufacture and sell carbide of calcium and other similar products, 
to acquire any invention relating to electricity. cleetro-chemicals and 
other electro products, &e. Private company. Bez. ofice: Room 223, 
11, Queen Victoria-street, London, EC. 


GODFREY MFG. CO. (L7D.) (120,367.)—R eg. July 28, capital £5,000 in 
£l shares, to carry on the business of civil, mechanical and electrical 
engineers, founders, manufacturers of lighting machinery. cranes, girders, 
joists and other constructional iron and steel work, &c..— Private company. 
Je T. Godfrey first permanent director. 


STELLA CONDUIT CO. (LTD.) (130.376.)—R eg. July 28, capital £6,000 
in £1 shares, io take over the business of conduit and tube manufacturers 
carried on bv the Stella Conduit Co.. at Bilston, Solicitors : Shakespeare 
& Vernon, 83, Colmore-row, Birmingham, — Private company. 


WALKER, CLARKSON & CO. (LTD.) (130,403. )— Regd. July 29, capital 
£5,000 in 3.500 ordinary sheres of £1 cach and 2,000 founders shares of 
15s. cach, to take ever from E. R. F. Clarkson, F. H. Walker and, the 
Reason Mfg. Co. (Ltd.) certain patent rights, benefits and information 
relating to the manufacture of electric clocks and to carry on the business 
of manufacturers of clectric and other clocks, &e. Private company. 
First directors: E. R. T. Clarkson and H. F. Reason. Reg. office: 25, 

iranville-square, W.C. 


STATUTORY RETURNS. 


ANCHOR CABLE CO. (LTD:)—In return to May 15 capital is £250,000 
in £10 shares; 6,500 shares taken up, £61,000 paid on 6,100, £4,000 con- 
sidered as paid on 400 shares. Mortgages and charges: £50,000. 
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BRIDGWATER & DISTRICT ELECTRICSUPPLY & TRACTION CO. (LTD.) 
Return to May 14 gives capita! as £20,000 in £1 sha-es (5,000 preference); 
12,899 ordinary and 525 preference shares taken up. £1 per share called 
up on 4,017 ordit ary and 525 preference, £4,552 paid, including £10 
on 100 forfeited shares, £8,882 considered as paid on the remaining 
ordinary. Mortgages and charges, £12,000. 


MORTGAGES AND CHARGES. 


BUCKNALLS (LTD. )—Mortygaye and land registry charge on 59, Regent’s 
Park-road, and 12, St. George’s-mews, dated July 18, to secure £500. 
Holder, E. Barnes. 220, Camden-road, London, N. 

ELECTROMOBILE CO. (LTD.}—Issue on July 10, 1913, of £129 deben. 
tures, part of series of which particulars have already been filed. 


JAMES KEITH & BLACKMAN CO. (LTD.)—]ssue on July 21, 1913, of 
£100 debentures, part of a series cf waich particulars have already been 
filed. 

LONDON TELEGRAPHPETRAINING COLLEGE CO. (LTP. )—Memorandum of 
satisfaction in full on May 31, 1913, of deLentures, dated May 31, 1911, 
securiug £300, has been filed. 

MUSSELBURGH & DISTRICT ELECTRIC LIGHT & TRACTION CO. (LTD.)— 
Memorandum of satisfaction to the extent of £500 on July 22, 1913, of 
charges dated Nov. 13, 1905, and May 11, 1909, securing £00,0)0, has 
been filed. i 

REASON MFG. CO. (LTD.)—A memorandum of satisfaction to the 


further extent of £300 on Dee. 1, 1912, of mortgage dated May 1, under 
an agreement dated Jan. 15, 1900, securing £1,200. 


TORQUAY TRAMWAYS CO. (LTD.)— Memorandum of satisfaction to the 
extent of £600, on July 24, 1913, of charge dated March 8, 1911, securing 
£00,000, has been tiled. ` 

RECEIVERSHIP. 


DAVI8 & CO. (LfD.)—B. W. Hardcastle, 45, London Wall, London, 
E.C., ceased to act as receiver or manager on July 3, 1913. 


CITY NOTES. 


Lo 


MEMORANDA (Aug. 7).—Bank rate 4} per cent. (since April 14, 1913). 
Price of silver, 273d. per oz.  Consols 731—731 for money; 731—73j 
for account. Consols Pay Day, Sept. 1; Stock and Shares Con- 
tinuation Days, Aug. 12 and 26. Ticket Days, Aug. 13 and 27. 
Pay Days, Aug. 14 and 23; Mining Shares Carry Over Day, Aug. 11. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—An interim dividend, 
at the rate of 4 per cent., for the half-year ended June 30 has been 
declared. 

_ BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTO.)—Àn 
interim ordinary dividend has been declared for the half-year to June 30 
at the rate of 9 per cent. (tax free) (the same rato as last year). 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO (LTD.)— 
An interim ordinary dividend for the half-year ended June 30, at the 
rate of 8 per cent., has been declared, 


MATHER & PLATT (LTD. —An interim ordinary dividend of 2 per cent. 
(tax free) (the same rate as last year) for the half-year ended June 30. 
at the rate of 10 per cent., has been declared. - 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—An interim 
dividend at the rate of 5 p `r cen’, per annum (less tax) has been de- 
clared on the ordinary shares for the half-year ended June 30. 


UNITED ALKALI CO. (LTD )—The shareholders have confirmed the 
resolutions reducing the capital from £3,000,000 to £600,000, by cancelling 
paid-up capital to the extent of £8 a share on each of the 299,343 ordinary 
shares issued: that the nominal value of all the ordinary shares be 
reduced from £10 to £2 each > and that they be divided into two ordinary 
shares of £1 cach, ` 


METAL PRICES.—Messrs. J. B. Garnham & Sons, 132, Upper Thames- 
street, London, E.C., quote under date Aug. 6 the following as the 
present basis prices of ` 


NEW METALS. per Ib. | per ton. 
Solid Drawn Brass Tubes... 83d. | Spelter ..ccccceesecereees 20 10 0 
Solid Drawn Copper Tubes 103d. | Antimony ce £30 0 0 
Brazed Copper ‘Tubes 10:d. | 
Brazed Brass ‘Tubes ...... 91d. Or» Mrrars. r ton. 
Brass Wire ............. eee 73d. | Clean Scrap Copper... £64 0 0 
Rolled Brass ............... 7id.| Braziery Copper Scrap £59 0 0 
Brass Sheeta............ ees 83d. | Old Brass, clean ......£43 0 0 
| per tou. | Old Lead, less 4 Ibs. 
Copper Sheets............£84 0 0 OWE. ..ccscrvesessseveeee £18 10 0 
English Lead.ccccccseses £21 5 0 Old Zino ccsecst Ese cec lg i 0 0 
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Week S- Jne;orDec , AGGREGATE. 
LINE. o Gor Dec 4 5 5 0 TILES LE. . 
| ended. £ (a)  |No. of | Amount |Inc. or Dec 2 Divi- NAME. Ww B. cant: DIVIDEND 
i EE jweeks. | 7 "d a a) | OBND Aug 6. YisLpED. uia 
. | dea ee = E 
Aberdeen Corporation . «| sly 30| 1,863 | + i: : TE TEES s st, ee: 
"Andre i eterne F 2 ue T 192| 30 | doosi fF . 
Aston- a kee op a ee ee uim E dated lEs 4 
Avr Corporation ..... 82. 21) 595] + 133| IL | 5503 j+ Bournemouth & Poole Elec, Sup. Ord....| 93-19} |5 14 0! Mar. Se 
Barnsley .... nnn Jaly 25 356 | + 173; 30 7879 |+ 2,838 oo: 4% per Cent. Cum. Pref....... TT 1—91 1412 O| Feb. Aug 
Barrow . id s 25 519 | + 18 | 32 | 11.627 4 — 588 De 6 per Cent. Cum. Second Pref . 104—104 | 5 12 0 | Fab, Aus 
Bath Electric Trams, Ltd. » ov 1,287} + 342; 3l 28381 + B o. 4 per Cent. Deb. Stock (red.) .... 1—96 |413 9 jan: jul 
Birkenhead aa res rar Stai Au. 3| L43 | + 303| 18 | 23405 + 2673 Nompton & Kensington Elec: Sup Orde o Tar Ao March `... 
Birmingham Corporation . |. 2 1,410 | + 900 | 18 | 295271. |+ 14,448 aa LT CE B8) |3 19 O| Mar, Sept 
gham D. P.T. Co. . ; July 25 971 | + % | 30 32932 lE M3ug | Central Elec.Sup.Co.4% Guar. Deb. Sick! 91 —97 !4 2 6| June, Dec 
Blackburn Corporation . "poat 30 1,498 | + 283; 18 24665 |i 1966 Charing Cross (W.End & City) El. Sup. Co. 4—4] S 5 0| Feb ee 
Bolten Cerporation......' Aux. 3| 281 |- 230, 18 | 43373 ps Toe Do. 4} per Cent. Pref. .......eseeteee 4b-4| |E O O|Feb. Aug 
Pomar "-"-"-——— Jul 4 3406 | + 123! 27 8109? 3682 ? Do. 4 per Cent. D2b. Stock (red.) . 9) --92 |4 7 0 Jan. j ls 
umemouth Corporation ^ ,, 30 ' 2,406 | + 454 {17 | 841097 It 3.682 ^, Do. 4j per Cent, Deb, Stock (red... 93 —100 [4 10 0| n. 7 
bani ore d I | Een - zi ^ : RA City Und ertaking 4195 Cum. PE a4 4 512-3 fan '" July 
ae mn PON ..-| Aug. 3 1,594 | + 283! 18 19488 4 . " A un Electric Supply Ord........... 4$—51 | 417 6 March 
ristol Trams ibn di n | 1,901 | + 1,506 | 1130 232115 + 31,383 30 o } per Cent. Deb. Stock (red.)....| 94 —97 |413 O | Ju D 
Burnley Corporation. . » 2 2488 | + 984; .. , Xi Chiswick Elec. Supp. Corp. Ist Mort. " 87 —90 | 5 00 du 
Burton Corporation i 2 338 | + 4 ia S Ed of London Electric Lighting Ord.. 145-16 |5 !2 6 | Feb i Aug 
cte taht ER " 3 1,449! + 160 18 | 24807 + D 6 per Cent. Cum. Pref........... 12 —13 412 3 Jan, July 
cleat ramvays © Dees ouel- eager, 2d 5% | Do. 5 per Cent. Deb. Stock (red.)....| 114 —118| 4 4 9 | June, Dec 
tnu t ruth ..... - 2, 142 | + 2 31 4.277 TS 4% E 4} per Cent. 2nd Deb. Stock vee 98 —100 | 410 O | Jan , jui 
mue e M MN C EI gare Condon Mes ero. a | 8 7 SR det 
49 | ee -—351 1.3 | ix um. Pref......e000> -It , 
City & South London Rl. . — 2 Eo LESER %| Do. 4i per Cent. Deb. Stock (red.)....| 102 ioi | 46b m July 
rk Electric Trams Co..., July 31 568 | + 50 30 toot 8,110 43%| Do. Second Deb. Stock............ —.1001:4 9 0 gan uly 
Croydon eee Sher i 7 25 1.641 | 7 2| 16 P + i iis T amano ur CO a bad S CER —b - Tune July 
"E ug. 2 1,044 . , per Cent. Cum. Pref...........; 4 -4 é ] 
Devonport & Dist. Trams July 25 5£0 | a i | ot ieee x 1,949 T Do. 6per Cent. No^-Cum. Pref. .. cs! 6 hi 0 | May, Nov 
Dore a ea PD | 26 274 EN 26 17 " 4 053 L 44% Do. 4} per Cent. Ist Mort. Deb. (red. ). 89 —83 5 8 0 July. 
Het HTP Railway | | Aug. 1 199 | + 47 | §5 miss d Folkestone Electricity Supply Co. Ord.. 4l —5 600 April "Oct 
Bid Sse . eee l 6.879 | + 1,232 31 181.849 + 4,178 D per Cent. Cum. Pref........... 4-5 | 5 0 0| Mar , E 
D rà ourbridge | July 25 | 1.024 | + 92 30 27505 + 2 O. 43 Ist Deb. Stock (red.) ........ 83 .9) £00 Feb. ris 
undee Corporation ....' ,, 30 442 4 37 II Tee 323 Hove Electric Lighting Ord........... 7i—8} 6 1 3 | April ug 
East Ham Council ...... Aus 2| 913} — 4I | H8 o. ue We poo Wet Ee oe Sioeli] eao [8 0 0| P. O7 
Land d Wa wie hie ores $ 2 300 | + 57 | *18 : P ensington nightsbridg2 Ord....... 73-7 9 16 O m 
| | i $,156 Feb, A 
CU DX MEME REED EET E CX ir pK E EUER 
Glasgow Corporation ...| Aue. ^2 [ 18.449 | + 562, 9 7312 t 12414 Sia DEED IE ETT d) » 
C p irem MET M 2 140 4 14 31 39 ia 12,414 Co. (Joint Station) 495 ab. Stock (rei.) 89 —92 4 7 0 | April Oct 
e peal M July 30 351 | + DON i | ui vu beides Irred. Deb. Stock..| 74 —78 | 515 6 Jan ' July 
Gt. Northern kou] doc enge deus. tp Sube Be een he RCM. 4 1545 0 Mar, Sept 
eenock & Port Glasgow. —,, 25 | 1,292; + — 30 ies. og Do. 4 per Cent. Ist Mort. Deb.......| 88 — | Er 
Haa Sen poration UNDE ” 29; 2307 | i PS a s + 1691 Metropolitan Electric Supply Ord....... 3l 733 i ^ jum. n» 
Hasti gs ec. Trams Co, ” 3i L33 + 157 BI 2090 T 314 Do. 44 per Cent. Cum. Pref........... 44-4, |5 0 0 Jan. * Jul 
PR RE OE ND Aug. 2|$11,675 | — $48 | $31 5298018 -$4 r Do. 4f per Cent. Deb. Stock Ist Mort..) 96 —99 |.4 11 O| June, Dec 
Hull Co eld Corpn. ..... 4 2! 2,275! + 292, 18 | 38,475 1255 Do. 3h perCent Mort. Deb. Stoc^(red)| 77 —80 |4 7 3|]Jan. July 
[tard Mesa uri TET i; 2. 3123) + 102 18 B Cao E dor j Newcastle & District E. L. 44 Mt. Db. St} 8 —84 |5 7 6 » July 
Ilkeston Dern cana. July a6 o» = 74 AB 8.251 — 1468 A A Ec B 4j? Ist Mt Db.. aes E " 
Ipswich Corporation .... Aug. 2! 849 t 26 ts! Ro ip “4 North Metro, Elec. Powir "Sup. 5 Morts.-| 93 meer al ee dans, Tay 
uto: o 2| 1540) + 116, 45 . L. Co. 6% Non.Com.Pref.| 94—10} | 2 17 
mw ens July 2| def sli ^") Fo 0 "eroe cuDcS Ded Lat S14 8 | Marck. 
Kilmarnock Corporation . Auz ^ ee | + 7 30 3.457 + Do. "A Deb. ee NU M 5 m. i l1 O | Mar. Sept 
Kirkcaldy Corporation d 267| + 103 tii | 2,137 + 133 5/0 tSt. James! & Pall Mall Elec. Ord........| Bi—8l | 5 12 6| Feb — Aug 
3 July 31| L515 B 30 T A er Cent. Pref. iioc coesce seis 6}— 
Lancashire United eae Uy 30! 01705 i Pc | d 22049 t 6,520 oe 3} per Cent. Deb. Stock (red.).... a esl 1 2 0 [a fus 
moe e On.. enen. a | .. » f | 4,464 d Longo Electric Supply Ord..... 21—34 |6 10 6/ A ril uty 
Leith Ca rporation ...| Aug 2, 2911| + 252 | 3 TO ae 5% Ist Mort. Stock (red.)........ 9% 9915 1 0 P 
Leith Corporation «.....| , 2| 717; + 2,11 | 853 + S7 outh Metro, Ebc Lt. & PowerCo Ord. i—i .. | Feb, ` Au 
Liverpool Corporation ...| July’ 26 | 13819 | x an T Do. 4i ist Deb. Stock ed as D e bE T Feb, Aug 
Liverpool Overhead Rly. | Aug. '3| 1,840 LM | 378379 + 26,756 EE T E ee IT uf Ar. Oct 
tendon County Cont | My 21 «535 d eios 2 Do -Sper Cent: Cum Prelex sjin Geri! 2i |s X 0 | Api Oct 
London Elec. Ry. Co.. ... | AL 75 41760. — ,8| 16 | 691320 |- 23096 Uxbridge & District E.S. Co 5% Db. St.| 994—1014 "Era a 
London United S. ns i 7000! 4 4i al | is + 5,510 Waste Heat & Gas Elec. Gen. Stations.. —1€|614 6|M A 
viia rporation .. » 2| -383 — 52. 43 2 ae ve oe Bec Sup. Ord. ...... ops }—8t 516 9| Mar, Seni 
Manchester Corporation . i E - | f | »" T per Cent. Cum. Pref. ........| 4—54 |4 5 9 | Jan, July 
vell Railway ........ j 2 A155 | H a 3 | p i eas | 
erthyr . S. rens “ae 6 | 9.271 |* 4670 TOP 
Meropoltan bist Riy.. A S | t E: E 4029 ota 710 Electric Railways and Tramways. 
ec. : i : ; 
Nee n Elec. Trams July 2S Mer H p | 2 266,970 'H 5,309 Eanes Elec. Trams Pref. Ord.......... : n 
Sen Coote | ti! agate "em! 3 | aar x kon ROG CU mE E MEE. 
NORTE (Mon.) ........ a 5 | ear Hi Ee We 86,411 (+ 6,947 ea Power & Trac.4} IstDeb.Stck 85 —83 è p 1o April, Oct 
di ampton Corporatior iy l 623 | + 20 | $18 15573 | t 816 s d amar & Carriaze Ord....... 51—6 610 0 p July 
Oldham Corporation ie aie gered by: X930 18312 + 323 Do. 4 per Cent. Debs. Po Pr or^ 210. e ay 
erth (N.B.) Corpor. tio . , + 273 9 41,804 + 2,328 BritishElectricTraction6? Pf.Ord. NonCm = 6 | Feb, Aug. | 
„Perth (A) Ei Eie Trams July 30 258 | T 53: |l 2074 + 50 po D. 2d. e ie aa Sl H June, Dec 
ug MO L] ae ee oe $5. ee per n um Pref **e0í(4806í06095 — 2? "e 
p sou Corporation i. do 199 | + 48 | 30 | 4,995 'F 1,006 B gd eene 5d Cum. Pref....... 3 — r id ; Feb, Aug 
vada d Eai i 4 s% PA t D. . 5 per Cent. Perpetual Debs....... — ix 
Prestan € Corporation ne 2,074; + 108, 30 | 62,126 t 7,182 Do. 4j perCent. 2nd Deb. Stock. ..... 22 —16 udis prb. Oct 
ot erham Corporation ai. spite sa i ergs ck tCentrat London Ordinary Stock........| 73 —75 |4 0 0 EE AOV 
Rothesay eerte " $25! riz + 302,7 16,58 + 4,338 Do. Gtd. Assented Ord. Stock ......| 8) —82 Feb, Aug 
ord Corporation ae 7| ENB! + 56] 3) 6204 t 306 tDo. 4 per Cent. Pref. Stock.......... 78—8 |5 0 0 i 
Bla e ae 30 dd + 596| 18 | 95:98 '+ 3,329 Do. 44 per Cent. Pref... .... esee. 104 106| 4 4 3] Ans 
Sheerness 25 E + $8,417 4 $78,420 '4- $16,305 Do. Gtd. Assented Pref. Ord. Stock..| 82 —34 ihi 
ed Corporation . Aug. 3 7 159 t - 30 1,526 t 105 Do. Deferred Stock.... "esos ee a 75 —77 2 TI 9 F b d 
gapore Trams ....... > | $12,044 + 3' t19 | 137,719 | + 13.949 DS Gtd. Assented Df. Ord. Stock....| 78 —80 vri aide 
uth Metropolitan. ieee} July. 25 863 +$1,836 | 31 | $363,327 '+ $41,207 4 per Cent. Debs........ eese. 37 —9 |4 10 . 
Sou th Staffs ........... y 25 | eal 74 30 24.409 |- 553 Clty & South London Rly. Con. Ord..... ; 311 6 | Feb July 
Spe ie DAN QANILIL EI fDo. S per Cent. Pref (H891)..........| 99—101 | 4 19 0 | Feb, Aug 
pat co „ 30| 1251] + "183! iè | 15940 i+ 1,625 tDo. (1901)... d ay a ee 
enone) "| S9 n [9| xe or * CE MEER ESSE ee Aug 
rt AN s . os ee : ee * per n e etual D *e2020 — 3 u 
Sunderland Corporation d z | : T m 2n Gateshead cha ams ai bis. vs "cot 4 5 0| May, Nov 
Sunderland District i zer 3! L845, + 434) 18 26,075 ‘+ 2,863 Gt. Northern & City Pref. Ord.........| 24—21 RU E. 
wansea Trams....... 7. uly 22 i z | + 63] 39 20.938 + 3,843 Hastings & District Elec. Trams O:d... Ac |7 7 4 Mar” 
windon Corporation .. " 30 ae + 73 30 36,690 t 3,620 Tit iesu. Pref. e*eccoctí(020202 $'—S3 7 14 0 April Sept 
Taunton .....,.. erences. " 35 eri + 2:87 2794 |t 189 mperial Tramways Ord....-.+-e-s+e-| 32734) ^ O | Mary Sept 
ynemouth and District ” ^ 25 Ga T A 30 1,396 |+ 106 Do. All per Cent. ob 6i—7t | 8 2 6| Mar, Sept 
yneside Tram. Co. ..... " $0 P uda. 9 7.239 + 545 oy el E EDI S tery cor 78-80 1512 0| Jaw Je 
lasey Corporation....| Au; + 48 5 2,326 |+ 39 jn b. Stee Cent. Pret.. 2}—2ł |415 0 r E t 
Walsall Corporation ; ETE G 2 e p wu 22,287 + 1,026 Lanarkstire RW. Stoeken aaa i 18 =B ME NR. Jan, J 
wens on Corporation. . ee $ 38) 3l 18,902 i+ 1,279 Lancs Utd. Trams 5% Prior Lien Deb, Stk. t0 —10} |510 9) F eb, Aug 
est Ham Corporation .. July 31 | 2,668 ds 3 e London Electric 4% l Den 76 —78 |6 8 0|Jan, Jul 
Weston-super-Mare. ..... Bb eee ee e Mz e |t 1.094 fDo. 4 per Cent. F ees 9E 93 J4 6 OT .. 
Wejverhampton Co. . "95 519 EE T 3,900 fa 550 London United Trans fo ist Mt. 71 —73 |511 9 e 
dlverhampton Corpn...  ;, 31| 1,198 AE OE M LP un Mersey Con. Ord. Stock. Db. St. 6—63 |6 7 0| Jan,” July 
Wee eoo s B| Holt giaj set om Metropolitan Elec Trams ijj, Deb.'Siock/ sé Be |s 7 o|Ja jul 
Yorkshire WR Trams >| Aug. “3 i37 + 19) 39 | 254 f o tMetzopolltan Raliway See itu! Mm |S 6 o | July 
oollen Dist...| July "364! 4 tous 3 10 a 
- July 82! 1364! +  134' 30 2 9 | Feb, Aug 
wl m Minn partso ns are with the corresponding period last year. 177 — | ' | 
ays § Minus 3 days. Plus 3days, Plus 2 days, * No allowance has been made for accrued Interest or redemption. < t Ex Dividend, 
A * L] 
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| ELECTRICAL COMPANIES’ SHARE LIST. 


T 

3 Divi- NAME Wed. 

i |pgND e" Aug 6 
Electric Railways and Tramwayi— Continued. 

St. |2 tMetropolitan Rly. Surplus Lands Stocks.| 5? —6l 
St. 134% | tDo. per Cent.Preferencs..... weet 81 —83 
St. |3 tDo. 3l per Cent. A" Preference....| 7? —8l 
St. 3 tDo. 3j per Cent. Convertible Pref... .. 72 —79 
St 3 Do. 3j per Cent. Debenture Stock...., 83 —85 
St. |3 D>. 3$ per Cent. "A" Deb. Stock....! 79 —81 
St. | .. | Metropolitan District Railway Ord..... io 33} —331 
St. jl Do. 4| First Pref......... eee i 8I —E3 
St. |3 fDo. Assented Ext. Pref. (Int. Guar. by! f 
Und. Elec. Rlys. Co. of London, Ltd.) 74 —79 

St. | 39 Do. 3 per Cent. Consoltd. Rent-charge 69 —7I 
St. | 49 Do. A ad Cent. Midland Rent-charge.. 94 —96 
St | 4% | tDo. Guar. Stock 4 perCent........... 82 —81 
St.| 6 Do. 6 per Cent. Perp. Deb. Stock . 136 —139 
St i4 Do. 4 per Cent. Ditto .............. 92 —94 
8, Potteries Electric Traction Ord......... eee i 

1, 0/6 | Dg. 5S per Cent. Cum. Pref........... S eee 
St. | 44%} Do. 44 per Cent. Deb. Stock..... .. 82 —85 

1| 1/24! S. Met. bike. Trams & Ltg. 6% Cm. Pref., i-i 
Sc. | 496 i Do. 4per Cent. Deb. Stock.......... | 63 ~68 

10 Undered. Elec. Rys. Lon. Shares........ i~—4} 

Es PM Do. 4195 Bonds... eser n ee seus | 98 —102 
st | 695^ Do. 6% Cm. In. Ded. Rd. St. ......| 110 —112 

| | 6% | Do. 6% In. bds. (with Coup. LI) ... | 921—93! 

5 .. | Yorkshire (W.R.) Elec. Trams, Ord..... t—1 
s 1/6 Do. 6 per Cent. Cum. Pref........... 341 —4 
4£?6 | Do. 4 per Cent. Ist Debs........... 81 —85 
Electric Mainu'ac'uring, 
St. ‘Vo, Aachor Cable Co. 44% Deb. Aden ....| 98 —100 
l an Aron Electricity Meter Ord............ ' to 
l Usi 6% Cum. AE DUM Cc 
1 9| 5% Do. Ist Mort. Con. Dbs............. 86 —J9 
1| 0/7, | Automatic Telephone Mie 2 6^5, Cm. Pf! 1à—1l& 
|| 1/93, Babcock & Wilcox Ord.......... 2j —3 
|| 0/7!) Do. Pref.exrights ........... eee 14—1i 
5| 6/0 | British Insulated & Helsby Cables Ord... 1—8 
5 3/0 | fDo. 6perCent. Pref........... eere 51—91! 
St. | 44% Do. 4j per Cent. Ist Mort Deb. (red. E 99 ,—102 
St. 24. Do. 5% Mort. Dab. Stock .......... 99 —102 
V. 0/74: British L. M. Ericsson Mfg. es 6% Pf.. i—1li 
St. | 44% British Thoms'n-Houst'n 44% Ist Mt. Db. 97 —99 
qr Enn Westinghouse 10 per Cent. Pref.. ġ— Ht 
100 6% Do. 6 per Cent. Prior Lien. Dbs. (red. ) 100 —103 
St. 4% Do. 4 per Cent. Mort. D2b. Stock.. 62 —65 
St. de | Brush Elec. Eng. Co. Prior Lien Deb. Stk. 70) —754 
St | 44%) Do. 44% Perp. Ist Deb. Stk......... | 38 —43 
St | 44%, Do. Perpetual 2nd Deb. Stock UM | 23 —27 
5, 10/0 | Callender's Cable Con. O.d............. 101 —111 | 
5| 2/6 | Do. 5 per Cent. Cum. Pie SONOMA 4—5 
St.| 44%; Do. 4b per Cent. Ist Mort. Debs. (red.) 96 —99 
1| 1/9" Castner-Kellner Alkali Co... ........ | 3&—3H 
St. 4%. tDo. 4è per Cent. Ist Mort. D:b. (red.) 102 —105 
] 93. 'tConsolidated Electrical Co. Ord......... i—} 
|i se , Consolidated Signal Co............... | az—si 
1! 0/7} | Do. 6 per Cent Pref... ....ceeececees | M-—H 

3 Crompton & Co. (Nos. 1 to 85,090)...... M 
100 5% Do. 5 per Cent. Ist. Mort Debs. e 544 —591 

5 . Dick, Kerr & Co. Ord........ TEE th—t 
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from schemes of merit, and to efface individualism, at any 
rate for a considerable time. The policy of “ Wait and See,” 
the deadlv lassitude of Governmental inaction and drift, so 
far as it relates to radio-telegraphic matters, will now have 
fvil fling, and the advancement which has been made even 
during the comparatively short period that the Imperial 
Wireless Chain Scheme has been under discussion must 
receive a serious set-back. The plea of great urgency, 
which. as we have contended, pace the political clement, has 
been the sole cause of Parliamentary haste, was certainly 
We urge that, as matters stand, nothing what- 
ever has been advanced to show that a delay of even six 
months would have affected the wireless situation to any 
material extent, and six months would have brought forth 
(and may do so even now) many great advances in several 
systems of long-distance radio working that are considered 
to be on the eve of perfection. The fillip which the an- 
nouncement of the creation of the British Imperial Wireless 
Chain had given to the development of this industry has not 
been 2llowed to have full effect, and we fear that the result of 
Parlament's decision will be seriously to retard an advance 
which had shown so much promise for the verv near future. 
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The Marconi Agreement, and After. 

Unper this title we ventured in THE ELECTRICIAN for 
July 11th to discuss the Marconi Agreement and Contract, 
which Parliament on Friday last week finally approved. 
In the course of the comparatively brief debate which 
resulted in the acceptance of the Marconi Company’s con- 
tract, there was, in our opinion, nothing whatever of 
the nature of proof adduced to show that our argument 
for going slowly and giving full attention to the 
developments which are taking place day by day in radio- 
telegraphic matters was based on wrong hypotheses. 
Except for the sound business attitude of a few members (in 
respect of three of them, at any rate, Sir HENRY NORMAN, 

Sir G. CRoypon Marks and Mr. H. TERRELL, the mem- 

bers of the House of Commons best equipped to discuss 

the subject), the debate of Friday last was, to our great 
regret, of a purely political character. Instead of being, 
` 8s was suggested by one member, the result of the unanimous 
decision of the House, the decision was, in our view, fatally 
influenced by the Home Rule Bill and other political 
considerations ; such an element in a debate of this kind 
is not only out of place, but is a positive danger. We are 
committed by the acceptance of this Agreement to a period 
of inertitude. The influence of such a decision must be to 
tie the hands of invention, to withhold capitalist support 


PS 
Effect of the Decision. 

IT is not our province to discuss any points of the Agree- 
ment other than those which affect the profession and 
industry of radio-telegraphy. The question of effective 
safeguards, the financial arrangements connected with 
the enterprise, even the rovalties arrangements, are outside 
our purview. What concerns us is the immediately present. 
and early future effect of this Agreement and Contract upon 
a branch of electrical development which, largely by private 
effort, has made immense strides during the past few years. 
It seems to us that this private effort, so far as it affects 
long-distance working at anv rate, wil! prove to have been in 
great part wasted effort. Its effect upon short-distance 
working—industrially, perhaps, even more important— 
remains to be seen. At the moment at least there is no 
direction in which long-distance radio-telegraphy can look 
for encouragement in this countrv, as, whatever the Govera- 
ment may intend, a monopoly has Just been created of such a 
character as to blight the hopes of those who have been 
working with a definite object, in the expectation that, 
although the final stages could not b» reached without many 
costly and time-taking experiments, at the completion of 
this preliminary work the field would be open to them to 
cater for the requirements of the Governments (Imperial 
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and otherwise) which make up what is, in this particular 
business, the British Empire's overwhelmingly important 
field of operations. 


oe poe, 


The Question of Urgency. 

IF arguments had been brought forward showing that 
strategic reasons, existing or threatened, justified haste, or 
that the intentions of other countries, implied or expressed, 
in regard to radio-telegraphy, justified precipitancy on our 
Government's part, such arguments would, of course, have 
had great weight with us and with all who have endeavoured 
to understand the position in regard to this matter ; but in 
no instance where the subject has been discussed has the 
policy or intentions of any nation been submitted in proof 
of such necessity. We have the best of reasons for assuming 
that this country is better placed than any other in the 
command of sites suitable for an Imperial Wireless Chain, 
that we have amongst the members of our State Depart- 
ments those with at least as great a knowledge as that 
possessed bv any other country of the science and application 
of Hertzian waves, and that we are really most favourably 
placed for following the normal development of this usefu] 
method of communication. Not even Germany, which is 
supposed to be a thorn in our side in this as in many other 


business, can possibly hope to compete successfully with this 
country in regard to commercial radio communication, 
however well equipped they mav ultimately become to take 
a hand in the game. Despite these favourable circumstances, 
despite the absence of any proof whatever making for 
extreme urgency, despite the powerful arguments put 
forward by Sir Henry Norman, Sir G. Croypon MARKS 
and Mr. H. TERRELL, despite the singularly inadequate and 
trifling reply of the PosrMAsTER-GENERAL to these com- 
petent critics of the Agreement and Contract—despite all 
these strong points, the House approved the Agreement, 
it is true by what, in the circumstances, is a small and, we 
contend, a vitiated majority. Mr. MasTrERMAN's com- 
parisons of insurance and shipbuilding with radio-telegraphv 
were mere platitudes, quite unworthv of the occasion, and 
must, we think, have had something to do with the smallness 


of the majority, wholly political, which voted in favour of 
the motion for approval. 


The Dominating Factor in the Decision. 

WE feel sure that Lord RosERT Ceci hit the right nail 
on the head in ascribing the remarkably favourable treat- 
ment accorded to the Marconi Agreement to the pertinacity 
of the PosTMASTER-GENERAL and the bureaucracy of the Post 
Office. Everything points to the truth of Lord RoBERT's 
contention that the PosTMASTER-GENERAL had made up 
his mind from the first, and, in spite of all opposition, either 


from triend or foe, was determined to see the agreement, | 


right or wrong, through the House. Mr. SAMUEL has either 
opposed, or has accepted with bad grace, everv effort that 
has been made to refer consideration of the agreement and 


its terms and conditions to Committees—and did, in fact, put | 
every obstacle in the way of amending the original terms or 


of satisfying reasonable criticisms of the original document. 
Certainly no undue use was made by any of the speakers in 


I 
4 


matters, or France, or Italy, all well to the front in this 


the debate of the fact that the original agreement has under- 
gone most vital amendment, in all respects but one in favour 
of the nation. It should be added that little or no criticism 
was directed to the specification, or particularly to the 
vastly important subject of the foundations for the stations 
contracted for. That so much has been accomplished in 
the way of amendment of the terms and conditions is not in 
any way due to Mr. HERBERT SAMUEL or his administrative 
advisers. Public opinion (personified within a small 
circle) has brought about .the modifications that have 
been achieved. These modifications, while they improve 
the situation somewhat, leave many points in glaring dis- 
proportion, Mr. H. TERRELL'S comment, in particular, as 
to the weakness of the penalty side of the contract being 
especially apropos. In the interests of those who have so. 
much to lose from the practical monopoly now created we 
greatly regret the result. We have done our best to put 
the real position before Parliament and the public ; we have 
had our contentions placed lucidly and powerfully before 
the Government and its supporters ; we can only now 
await with anxiety the effect of Parliament's decision. 


(a má 


The Telephone Problem. 


A FEw months ago when dealing with the telephone 
problem we specially referred to the harm likely to re- 
sult to the scientific and engineering progress of telephony 
from State ownership. The condition of affairs at the pre- 
sent moment is much more serious from tbe engineering 
aspect, for we understand that so numerous have been the 
resignations from among the engineering members in what 
we may term the “ National Telephone section " of the staff 
that those in authority are becoming greatly concerned. It 
is indeed obvious that this depletion of a highly trained 
personnel creates a situation which must at once be dealt 
with adequately or most serious consequences will speedily 
follow. The reasons for the defection are alleged to be that 
the engineering staff generally is dissatisfied with the condi- 
tions in their particular branch of the State service, not so 
much from the pecuniary side (though there is discontent on 
that score), but because of the lassitude and absence of 
“momentum ” which confronts them and seems to pervade 
, the very atmosphere. These men feel that promotion is 
| blocked for years to come, and that what little advance- 
ment they may hope to gain will be determined by seniority 
in the service rather than by their engineering qualifications. 
They feel that any initiative or foresight they possess is of 
no use to them, while their work is rapidly losing that 
absorbing interest it once had for them. The result is, we 
learn, that the best of the juniors are rapidly leaving the 
service, while the seniors of the old service, for whom the 
task of obtaining other employment is more difficult, are 
tending to become slack and inert through the depression 
of their surroundings. On the operating side the same con- 
ditions are, we understand, to be found. Payment and 
promotion now depend entirely upon age and length of 


discontent among the best class of operators in the 
telephone service. They lose interest in their work, and we 
know the result. This lack of interest in the work, owing 


service rather than efficiency, as in the old days, and there is 


PISTE 


VPE 


THE ELECTRICIAN, AUGUST 15, 1913. ... TOT 


to the causes stated above, is at the bottom of the serious 
telephone trouble which the Department has to face. Select 
Committees, inquiries, Parliamentary procedure are all 


very well, but they do not, and cannot, go to the root of the 
matter. The present engineering staff of the Telephone 
Service is an excellent body of men, keen, as only engineers 
can be keen, on doing its work in the best possible way ; 
but its endeavours are strangled by the red-tape of the 
secretarial section, and not until the engineering and 
operating sections of the State Telephone Department are 
freed from the bureaucratic influences of the adminis- 
trative section can we hope for any real improvement in 
the service. We suggest to those who, like Mr. C. S. 
GOLDMAN, M.P., are taking up this question, that this is the 
point in their campaign on behalf of the telephone user 
from which to start—the separation of the virile engineer- 
ing and operating divisions from the senile administrative 
division of the State Telephone Department. 


Tramways of the United Kingdom. 

Mr. A. J. Lawson, the conclusion of whose article on the 
“ Tramways of the United Kingdom " we publish in this 
issue, has carried out an exhaustive research at a most 
opportune time. The tramway, after being for some 
vears unbampered by competition, now finds itself face to 
face with an important rival in the motor "bus. So far the 
direct competition from this latter class of vehicle has been 
confined to London, and, owing to the fact that in the 
provinces the municipal owner of the tramways is also the 
licensing authority, this state of things is likely to continue 
for some time. It is, however, not a safe position. If the 
ratepayers find that the motor ’bus offers advantages over 
a tram, or that the tramways are not being worked so 
economically as they might be, they will, we feel sure, not 
be slow in demanding a change ; and it will be very difficult 
to resist this demand. For these reasons, we repeat, Mr. 
LawsoN's exhaustive and painstaking analysis of the 
financial position of the tramways of the United Kingdom 


Is most opportune and will well repay careful study. 


AT the time when the majority of electrically-worked 
tramway systems were laid down in this country they were 
the only possible solution of the passenger-carrying problem 
of the streets, and no blame can therefore be attached to 
anyone on this score. On the other hand, a word of censure 
in passing is due to those undertakers who saw fit, 
like the London County Council, to erect a system whose 
expensiveness was out of all proportion to its utility, or who, 
affected by megacephalitis, like Barking, saw fit to put down 
a tramway where it could not possibly pay. The day of 
reckoning for such undertakings has, or soon will, come ; it 18 
superfluous to say more. In connection with the second 
of the points mentioned above, we quite agree with Mr. 
Lawson that no tramways should be constructed in any 
place where a revenue of 9d. per car-mile with a 10 minutes 
service cannot be obtained. Indeed, we consider such a 
headway is the minimum possible, for if a tram or a “bus 
has to be “ caught,” like a train, 75 per cent. of its usefulness 
goes at once, a result which must have an obvious effect on 
the finances of the undertaking. Where a separate generat- 


er ee ee 


ing station has been erected to supply the tramways 


matters become even worse. 
ogee 


Two turther closely-allied points, among many others of 
great interest in Mr. Lawson’s analysis, may be mentioned 
here, namely, those which deal with relief from and in aid 
of the rates. In the first of these classes are 22 of the 
smaller undertakings whose deeds we have criticised above. 
In the second are 42 of the larger undertakings, headed by 
Birmingham, who ip 1911-12 applied £46,046 of the 
“ profits" from their tramway receipts in reliet of the 
rates. Now, in most of these wealthy places the average 
fare per passenger carried is high ; in the case of Blackpool 
(though this is, perhaps, exceptional) it reaches practically 
1-5d., and it would therefore seem that such undertakings 
have to their hand an excellent means ot stultifving 
potential competition. We have always objected to the 
‘relief of the rates " policv, and we hope that the under- 
takings concerned will not be long in recognising its in- 
judiciousness. The business of a municipality is not to make 
a profit on its tramways, but, after having provided adequate 
sums for reserve, and after having maintained its plant and 
equipment in repair, so to adjust its fares that expenses and 
receipts balance as nearly as possible, with just that amount 
on the right side that Mr. MicAwBER has told us makes 
for happiness. Any other policy means an almost certain 
suicidal cutting of rates when the competition, which 
present policy invites, comes along. 

In this connection we view with apprehension the recom- 
mendation of the Select Committee on London Motor Traffic, 
that control over motor "buses should be given to London 
County Council and the other County Councils concerned. 
To do this would obviously have the one effect of limiting the 
usefulness of the motor ’buses for the benefit of the tramways 
and at the expense of the public. Now, even to the tram- 
way engineer, it is obvious that the motor 'bus is the only 
possible vehicle for use in the Citv of London proper, and to 
the man in the street its main usefulness consists in convey- 
ing him to and from the City without change, which the tram- 
ways cannot do. The Select Committee do not appear to 
have realised this, or to have realised,what is more important 
still, that the traffic conditions in London are quite different 
from those that exist anywhere else. The density of the 
traffic is so great that the tram, owing to its rails, is more an 
obstruction than a convenience, while that flexibility which 
the motor ’bus possesses provides “ what the public wants." 
We hold no brief for the motor 'bus, but, on the other hand, 
we are not blind to its advantages; and we think that to 
give the London County Council power to prescribe its 
routes, to limit its speed, or to make other regulations for 
its working is a more than dangerous thing to do. London 
traffic is a very large problem, and it does not yet seem to 
be realised that it cannot be solved by tinkering. 


—————— Bnr-$-UIlli»-9— dii ——————— 


Long Submarine Telephone Cable.—4À 35-mile telephone 
cable has been laid in the gulf of Georgia, connecting Vancouver 
and Vancouver Island, B.C. It is said to be the longest tele- 
phone cable in the world, and is laid, a great part of it, at a 
depth of 200 fathoms, being at one point 1,356 ft. deep. 
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Sir William Preece.— We are pleased to be able to con- 
tradict the alarming rumours, which have been in circulation 
during the past week, as to the condition of Sir William Preece. 
It is perfectly true that Sir William has been very unwell. and 
that he has to take the utmost care that his vitality and extreme 
optimism do not lead him into running risks. All who know 
Sir William are aware of his marvellous recuperative powers ; but 
these have been greatly taxed during the last few years and have 
left him weak. His age (he will be 80 early in 1914) naturally 
makes his friends anxious for his health, and thev will be 
pleased, as we are, to learn that Nir William still hopes to get 
away for a change into a warmer clime,before long, where the 
trouble he now has with his chest and lungs will, we hope. find 
relief. 

Royal Engineers (T.F.).—Major Ernest John Vickers. from 
the Southern Airline Signal Company, Southern Command 
Signal Companies, Royal Engineers (Army Troops), has been 
placed upon the Territorial Force Reserve (R.E.), with the 
rank of Major. 

The Electric Vehicle in New York.—In order to obtain suit- 
&ble informative data for prospective users of electric vehicles, 
the New York Edison Co. maintains a file of costs, and a verv 
elaborate system is emploved to keep the data as accurate 
as possible. Record sheets are issued to vehicle users, and the 
data from these are transferred at intervals to the office file. 


Composition of a Meteorite.—4A description and analysis 
of a meteorite obtained in Japan is given in " Nature." This 
body, the fall of which was witnessed near Sasavama, Japan, in 
1904, was described in the ** Memoirs ” of the College of Science 
and Engineering, Kyoto Imperial University, in 1912. The 
chemical analysis, which is given in the Paper, is as follows, in 
percentages : Iron, 94°85: nickel, 4:44 ; cobalt, 0°48 ; copper, 
trace; phosphorus. 0°23. Thus nickel-iron amounted to 98°52 
per cent. and phosphor-nickel-iron to 1:48 per cent. This 
result is very similar to that obtained in the De Sotoville 
meteorite—namely, nickel-iron 98:71 per cent. and phosphor- 
nickel-iron 1:29 per cent. The meteorite was observed on 
landing as a white glowing mass, and on examination of the 
spot it was found embedded about 80 cm., the pointed portion 
being upward. _ | 

Checking Telephone Instructions by  Dictaphone.— The 
saving of time and the general convenience obtained bv the 
introduction of the telephone have been somewhat offset by 
the difficulty of proving that any particular order has been 
given by this means. Especially is this so in the case of rail- 
way working where train despatching by telephone has been 
adopted, and where the omission of a small word may lead to 
fatal accidents. There appears to be no difficulty in the 
arrangement adopted to remedy this defect by the South- West 
Missouri Railroad, where, according to the * Electric Railway 
Journal," since March 1s* of this year the ordinary standard 
type of telephone in the train despatcher's office has, bv means 
of a Y branch adapted to the transmitter mouth-piece, been 
coupled by a length-of flexible tube to the standard type of 
dictaphone. The drum of this instrument, being electrically 
driven, can be brought into operation by the switch hook of 
the telephone receiver. Every order given to the train men 
by the despatcher is now recorded by the dictaphone, to 
which reference may be made in any event of dispute or mis- 
understanding. The wax records, which have an effective 
capacity of over 2,000 words, are kept for a period of three 
days, when they are “ shaved " and put back into service. for 
which process they are available 150 times. This, it is said, 
is the first application of the dictaphone to this particular 
work, for which it has proved to be perfectly adeauate. 


Cable Interruptions and Repairs. 

! Date vi Interruption. Date of Repair. 
Latakia—Palura ............ . May 26,1910 ... — 
Scalamova—Samos ............ April21,1912 ... — 
Marmariza—Rhodes............ April 21, 1912 ... — 
Bessika— Tenedos  ............ April 24,1912 ... — 
Peulocondore—Pentianac...... July 5,1912 ... — 
Jamaica—Colon ........... ...... June 9,1913 ... — 
Caorrillon—Mollendo (Perou) July 29,1913 ... — 
Chorrillon — Iquique ............ July 31, 1915 Aug. 8, 1913 
Cape St. James—Doson  ...... Aug. 5, 1913 — 


The Half-watt Lamp.—Certain particulars of this much- 
discussed lamp are given in the “ Electrical World." It 
is stated that a lamp of this kind has resulted from investi- 
gations in the research laboratory of the General Electric Co. at 
Schenectady. The new lamp contains a specially-shaped tung- 
sten filament and 1s filled with an inert gas, such as nitrogen. 
at a pressure of about one atmosphere. The types which it is 
expected to develop first are designed for comparatively high 
currents, namely, 6-amps. and upwards. 


Automatic Speed Control System.— The offer of the New 
York, New Haven & Hartford Railroad to award a prize of 
£2.000 for the best train-control device has led to the sub- 
mission to that and other railways of a new system, which 
has beea devised for use with block-sipnal systems and any 
motive power, by L. W. Horne and W. N. Crane, two engineers 
of the car equipment department of the Interborough Rapid 
Transit Co., New York. The system is purely mechanical 
and pneumatic. "The operating device consists of a pendulum 
suspended beneath the locomotive, actuated by a raised 
detent in the track at the point of control, This pendulum 
strikes the stem of an exhaust valve in the brake system, 
imparting to this stem a greater or less degree of movement, 
according to the force of the blow consequent upon the speed of 
the train. The return of the valve to its seating is regulated 
by a compression spring, which during the operation is auto- 
matically engaged, by a pawl and ratchet svstem, with a 
dashpot of the hvdraulic buffer pattern. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


We conclude Mr. A. J. Lawson's article on 
United Kingdom " (p. 763). 

Mr. H. H. Broughton contributes an article on ** A New Loading 
Rheostat `° (p. 776). 


We publish an abstract of a lecture delivered by Major W. A. J. 
O'Meara on " Legal Knowledge Essential to Engineers " (p. 760). 
This matter is referred to in our Leading Article (p. 774). 


An article by Sir Oliver Lodge. F.R.S.. * On a Dynamo for Main- 
taining Electrical Vibrations of High Frequency " is given in abstract 
on p. 767. 


We give a full account of the Parliamentary debate on the estab- 
lishment of an Imperial Wireless Chain (p. 771). 


We publish an article by Drs. F. Niethammer and E. Siegel on 
* The Ratio of Transformation in the General Transformer with 
Distributed Windings " (p. 765). 


Directors’ Reports.—The directors’ reports abstracted include 
those of the Manaos Tramways & Light Co., Marconi's Wireless 
Telegraph Co., and Tyneside Tramways & Tramroads Co. (pp. 795 
and 796). 


a6 


Tramways of the 


OBITUARY. 


W. T. DorGrass.—Mr. William Tregarthen Douglass. consulting 
lighthouse engineer, was drowned on Sunday off Start Point. Mr. 
Douglass was 56 vears of age and was the son of Sir James Nicholas 
Douglass. the engineer of the Eddystone Lighthouse. 


A. KINGHORN.—We regret to record the death of Mr. A. Kinghorn. 
manager of the Burma Development Syndicate. who recently met 
with a fatal electrical accident in the course of his work, in Burma. 
On receiving information that the main transmission wire had broken 
between Victoria Point and Maliwun, he went to the spot with his 
electrician and a coolie. Finding a wire lying across the path Mr. 
Kinghorn pushed it to one side with his umbrella and kicked it with 
his wet boots. The wire being alive, this action had immediately 
fatal results. 

F. Brown.—We also regret to record the death (at the age of 65 
years) of Mr. Frederick Brown, managing director of the Walsall 
Electrical Co. Mr. Brown, who was well known in commercial circles 
in Birmingham and Walsall. was a native of Dudley, but settled at 


Walsall between 30 and 40 years ago. He started in business as a 


photographer, but in 1885 he took up electrical engineering. When 
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arranging to take over the local tramways about 14 years ago Walsall 
Corporation appointed Mr. Brown consulting engineer, and it was on 
his advice that they adopted the overhead trolley system. 


PERSONAL. 


Prof. Archibald Barr, D.Sc., who has occupied the Regius Chair of 
Civil Engineering and Mechanics in the University of Glasgow for a 
period of 24 years, has tendered his resignation, which will take effect 
as from Oct. 1 next. The Engineering Department of Glasgow Uni- 
versity has made great progress since Dr. Barr's appointment in 
1889. Prof. Barr invented, in conjunction with Prof. Stroud, the 
rangefinders adopted by the British Admiralty and by foreign 
Governments, as well as various types of military rangefinder. He also 
designed electrical fire-control instruments for use between the fire- 
control positions and gun stations on war vessels. The science of 
aviation in Scotland has been greatly benefited by his interest. The 
appointment of a successor in the Chair of Civil Engineering and 
Mechanics is in the gift of the Crown. 

Col. Geo. W. Goethals, chairman of the Isthmian Canal Commission 
and chief engineer of the Panama Canal, has consented to accept the 
honorary Presidency cf the International Engineering Congress, 
which will be held in San Francisco, Sept. 20-25, 1915. 


APPOINTMENTS VACANT AND FILLED. 


An advertiser requires an engineer for temporary appointment in 
Bangkok. Siam ; must have had experience of erection work and be 
cap ible of taking charge of steam-turbine three-phase power station. 

Applications are invited for the post of engincering clerk of works 
to Rhondda Urban District Council. Candidates must have had 
good mechanical engineering training and experience with steam 
plant and in general electrical work. Applications to Messrs. Robert 
Hammond & Son, consulting engineers, 64, Victoria-streot, West- 
minster, by Aug. 16. 

The Commonwealth Public Service Commissioner invites applica- 
tions for the position of electrical engineer, Pobtmaster-General's 
Department, for the State of Queensland. Salary from £528 to £600 
per annum. Applications to the Commonwealth Public Service 
Commissioner, Melbourne (Victoria), by Oct. 18. 

_ A demonstrator is wanted in the department of electrical engineer- 
Ing of the City and Guilds' Engineering College. Salary £100 per 
annum. Applications by Aug. 18 to Prof. T. Mather, F.R.S., 
Exhibition-road, London, S.W. 

Messrs. Davis & Soper, 54, St. Mary Axe, London, E.C., are autho- 
rised by Port, Elizabeth (South Africa) Municipality to receive appli- 
cations until Aug. 19 for the appointment of assistant electrical 
engineer, Salary £500. 

À lecturer in physics is required for evening classes in connection 
with the Staffordshire County Mining Schools. Salarys £150. rising 
to £200. Applications (on forms to be obtained from the County 
Education Offices, Stafford), by Aug. 30. 


Applications are invited for the Chair of Civil Engineering (vacated | 


by Prof. S. Dixon) at the University of Birmingham. Stipend £600 
per annum. Applications by Sept. 17. 

À headmaster is required for Wallsend Secondary School and 
Technical Institute, preferably graduate in pure or applied science. 
Salary £300, rising to £375. Applications by Aug. 30. Forms 
from Mr. C. Williams, The Moothall. Newcastle-on-Tyne. 

A demonstrator and assistant lecturer in chemistry is required at 
the U niversity College of Wales. Aberystwyth. Salary £120. Appli- 
cations by Sept. 12 to the Registrar, from whom particulars may be 
obtained, 

l An experienced jointer is wanted for large electrical department 
in Scotland. 

A switchboard attendant is required in the London district, with 
electric railway experience. 

Malvern Urban Council invite applications for the position of gas 
manager and electrical engineer. Salary £350, rising to £400. 
Forms from the Clerk. Applications by Aug. 30. 


Mr. F. P. Seager has been appointed shift engineer at Manchester 
at a commencing salary of £175. 

, Dr. W. C. McC. Lewis has been appointed to the Chair of Physical 
Chemistry in the University of Liverpool, arid Dr. R. E. Slade suc- 
Ps Dr. Lewis in the department of chemistry at University College, 

naon, 


.commence Oct. l and technical laboratory courses Sept. 15. 


INSTITUTIONS AND SOCIETIES. 


Electrical Traders’ and Contractors’? Association of Victoria.— 
The report of the President (Mr. G. L. Just) of the Electrical Traders’ 
and Contractors! Association of Victoria for the year ended April 30, 
1913, states that an affiliation of the association with others in- 
terested in the building trades was effected in Julv, 1912. 

No meetings of the wages board in the trade was held during the period 
as the new determination has just come into force. The attention of the 
Chief Inspector of Factories was drawn to the provision of pavment in 
the Plumbers’ Board Determination at a lesser rate than that paid by 
mem bers of the association for emplovés fixing electric wires for bells, 
&c., and that portion of their determination was subsequently eliminated, 
bringing the plumbers up to the same standard of wages as their own 
employ s. Technical training and the licensing of wiremen have been 
considered, and it was reported that the Workingmen’s College was 
earnestly endeavouring to provide technical training for wiremen. 
During the vear the association successfully opposed. the. proposal of 
Melbourne City Council to apply to Parliament for power to do installa- 


tion work and supply goods. 


EDUCATIONAL NOTES. 

University of London, University College.—' The session 1913-14 
begins on Tuesday, September 30. Full courses of instruction are 
provided bv the Faculty of Engineering in mechanical, electrical 
and civil engineering. . 

Students who desire to take a full degree or diploma course must have 
passed the matriculation examination, or some other examination 
accepted in its stead. The usual diploma course extends over three 
vears, but students who have already undergone a partial training else- 
where and who have attained a sufficient standard may enter for a course 
occupying less than three years, and may obtain a general certiticate in 
engineering for not less than two consecutive sessions. Graduates in 
science or engineering or students who have done the work equivalent to a 
degree may be admitted to a special course of study or to prosecute 
original research. A Goldsmid ent ance scholarship to the Faculty of 
Engineering of the value of £90 will be competed for in September, and 
applications for entry forms must be made not later than Sept. 10. 
Intending students may obtain further particulars from the Provost 
(Dr. 'T. Gregory Foster) or from the Secretary (Mr. W. Seton, M.A.), 
Gower-street, W.C. 

Mr. C. H. Avery, B.Sc., of University College, London, and Mr. F. A. 
Eustace, of the City and Guilds Technical College, Finsbury, have been 
appointed to the heating and ventilating scholarships awarded by the 
Institution of Heating and Ventilating Engineers, tenable at University 
College. 

University of Sheffield.—In the faculty of applied science there are 
three years’ courses in engineering and in metallurgy, preparing 


respectively for the degrees of B.Eng. or B. Met. Lecture courses. 
Pros- 


pectus, &c., from the Registrar. 

University of Durham, Armstrong College.—The 1913-14 session 
will commence on September 29, Full courses of instruction are 
provided in mechanical, electrical, civil and marine engineering, 
naval architecture. mining. metallurgy, pure science, commerce, &c. 
Particulars from the Secretary of Armstrong College. 

Imperial College of Science and Technology.— The City and Guilds. 
(Engineering) College. the Engineering Section of the Imperial 
College, provides complete courses of instruction in mechanical engi- 
neering and motive power (under the direction of Prof. Dalby), civil 
engineering (under Prof. Dixon), and electrical engineering (under 
Prof. Mather) The associateship of the City and Guilds of London 
Institute and the diploma of the Imperial College are awarded to 
students who satisfactorily complete courses of from two to four 
years, the latter being for advanced specialised or fourth year work. 
Prospectus. &c., may be obtained from the Registrar, Imperial 
College of Science and Technology. South Kensington, London, S.W. 

Royal Technical College, Glasgow.—The diploma of this college is 
granted in the departments of civil, mechanical and electrical engi- 
neering. mining. naval architecture, chemistry, metallurgy, building 
and textile manufacture. The diploma course extends over three or 
four sessions, and the average fee per session is £12. 12s. The degrees 
in engineering of the University of Glasgow are open to students of 
the college. Full courses of instruction are provided in wireless 
telegraphy and navigation, Day classes begin Sept. 23 and evening 
classes Sept. 22. Calendar (1s., by post 1s. 4d.) and prospectus (free) 
can be obtained from the Director. 

Northampton Polytechnic Institute.— The full-day courses in. 
mechanical and electrical engineering subjects will commence on 
Sept. 29 next. 

"The entrance examinations will be held on Sept. 24 and 25. The full 
and partial day courses (practical and theoretical) in technical optics 
will commence on Sept. 29. The laboratory, workshops and lecture 
rooms of the Institute are fully equipped for the most advanced 
teaching in the subjects referred to. 
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LEGAL KNOWLEDGE ESSENTIAL TO ENGINEERS.* 
BY MAJOR W. A. J. O MEARA, C.M.G., R.E. 


Summary.—The author discusses those points in the law of torts and 
contracts which are likely to be met with by the engineer in the course 
of his practice. Some notes on the discharge of contracts and the way 
in which they should be constructed are also given. 


You are probably all aware that the infractions of law are, for the 
purposes of justice, divided into two main classes—namely, those 
relating to public and those relating to private injuries. "The former 
class of offences are commonly called crimes, and consist of offences 
subversive of law and order ; it is not within the scope of this lecture 
to deal with the offences falling in this category. Private or civil 
injuries consist of violations or deprivations of the legal rights of 
individuals, end it is a knowledge of the principles which govern 
the rights and ob'igations in certain classes of cases falling under 
this category that are of peculiar importance to engineers. Civil 
injuries are subdivided into two classes—namely, injuries €x con- 
tractu, or those arising out of the violation of duties undertaken by 
contract, and injuries ex delicto (commonly spoken of as “torts `), 
or those springing from the violation of duties imposed by law, to the 
observance or performance of whieh everv individual in the com- 
munity is entitled 2s zgainst the world at large. There is ro well- | 
defined border-line between these two subdivisions, but thev overlap | 
to some extent. 


Law oF Torts. 


It is matters more particularly connected with torts of the follow- 
ing kinds which affect the engineer in his calling in a special degree— 
namely: (i) Injuries arising peculiarly from acts of negligence, 
(ii.) injuries caused by breach of duty to prevent damage from 
dangerous things, (iii) injuries or damage caused under circum- 
stances held at law to constitute à nuisance, and (iv.) injuries to 
workmen. 


Injuries arising Peculiarly from Acts of Negligence.—Actionzble 
negligence has been defined as the breach of a duty, either (i.) to do 
something which a reasonable man guided upon those considerations 
which ordinarily regulate the conduct of human affairs would do. 
or (ii.) to abstain from doing something which a prudent and reason- 
able man would not do, whereby loss is caused. In considering 
cases falling under this category, the real point to be decided is 
whether the negligence of the defendant was actually the effective 
cause of the damage. It sometimes happens that although the 
defendant was negligent. the real effective cause of the damage 
was either the negligence of the plaintiff or the negligence of the 
third person. The former is an aspect of contributory negligence, 
and the rule is, briefly, that where the damage would not have hap- 
pened had the plaintiff himself used ordinary care, the plaintiff cannot 
recover from the defendant. When the immediate cause of a 
damage is the interference of a third party, it does not necessarily 
follow that the defendant is not liable. In every case it is a question 
of fect whether the negligence of the defendant was an effective 
cause of the damage or merelv a remote cause. In the former case 
he is liab'e and in the latter not. It should be borne in mind that in 
an action of negligence it is à good defence to show that the plaintiff, 
with full knowledge and appreciation of the risk of danger arising 
from the defendant's negligence, voluntarily accepted the risk and 
exposed himself to the danger. The onus of proving negligence 
lies on the plaintiff, and that of proving contributory negligence on 
the defendant. But where a thing is under the control of the 
defendant or his agents, and the accident is such as, in the ordinary 
course of events, does not happen to those having the control of 
such things and using proper care, the accident itself affords prima- 
facie evidence of negligence. Cases of this kind are of much im- 
portance to an engineer. A well-known case isone where a man was 
walking in a public street, and as he was passing by a warehouse a 
barrel of flour fell upon him from a window of the defendant's house. 
inflicting injuries to his person. The Court held in this case that there 
was sufficient prima-facie evidence of negligence to cast on the defen- 
dant the onus of proving that the accident was not attributable to 
his want of care, the theory naturally being that barrels do not as 
a rule fall out of windows in the absence of negligence. 


Injuries caused by Breach of Duty to Prevent Damage from Dan- 
gerous Things.—lIt is a rule of law that where a person, for his own 
purposes, brings on to his land and collects and keeps there any- 
thing likely to do mischief if it escapes. he must keep that thing at 
his peri! ; and, if he does not do so. he is prima facie liable for all the 
damage which may result as the naturel consequence of the escape. 
In cases of this kind a person may naturally excuse himself by 


* Abstract of a lecture to the students of Faraday House. From 
the * Royal Engineers Journal." i 


showing (i.) that. the escape was the consequence of the act of God, 


or (ii. that the escape was caused by the plaintiff's default ; but 
he cannot as a general rule put forward the excuse that the escape 
was due to the act of a stranger. A famous case which well ilus- 
trates the principle involved is that in which the plaintiff was the 
lessee of mines and the defendant a mill owner. "The latter had a 
reservoir constructed on his own property by competent persons, 
so that there was no negligence on his part. Owing to the existence 
of disused vertical shafts which had been filled up. and of old work. 
ings under the site of the reservoir. the plaintiff's mine was flooded. 
The plaintiff, in consequence, brought an action for damages against 
the defendant and won it. "The gist cf the action in this case was 
the collecting of the water and thenot keeping it from escaping. and 
whether this escape arose from negligence or as the result of a latent 
and undiscovered defect in the engineering works was quite im- 
material so far as the responsibility of the defendant in the matter 
was concerned. The same rule has been applied to the escape of 
electricity, and, with modifications, is the foundation of the liability 
for damage done by fire. It should be observed that the liability 
in cases of this kind does not depend on negligence; the principle 
of the rule is as explained—namely. that a person who brings a 
thing likely to cause damage by its escape on to his land for his own 
purposes is responsible’for all the consequences if zn escape should 
actually occur. in spite of the care he may beve exercised to provide 
against its escape. 

Injuries or Damage caused under Circumstances held at Law to 
Constitute a Nuisance.—The injuries under this head may arise 
either from a public or a private nuisance; the line of division 
between them is in some cases rather fine. A public nuisance has 
been defined as some unlawful act or omission to discharge some 
legal duty. which act or omission endangers the lives, safety, health 
or comfort of the public, or by which the public are obstructed in the 
exercise of some common right. The proper remedy in such cases is 
either criminal proceedings or en information by the Attorney- 
General on the part of the public. A private person can only bring 
an action in respect of a pub'ie nuisence where he has personally 
suffered some substantial particular damage beyond that suffered by 
the public. Any obstruction of the highway, or anything rendering 
the use of a highway unsafe or incommodious to the public. as. for 
instance, the digging of trenches thereon or immediately adjoining 
thereto, the erection of hoarding on a highway, &c., constitutes a 
public nuisance. A private nuisance has bzen defined as scme 
unauthorised user of a man's own property causing damage to the 
property of another, or scme unauthorised interference with the 
property of another causing damage. Acts done by a person on his 
own land which materially interfere with the ordinary physical 
comfort of his neighbours also constitute 2 nuisance and give rise 
“to a cause of action. The destruction of shrubs from the fumes 
given off from the chimney of a smelting works ; smoke, unaccom- 
panied with noise or with noxious vapour; noise clone ; vibrations 
caused by machinery in motion, mzy severelly constitute a nuisance. 
Further, any unjustifiable interference with èn easement or other 
servitude is usually classed with nuisances. The easements known 
to our law are numerous, of which the most familiar are: Rights to 
free access of light and air, rights of support for buildings. rights 
of support for land, rights of way and rights to the use of water. 
It is well to remember that it is considered proof of ignorance end 
unskilfulness not to act in accordance with the rules of a profession. 
And the effect of this is to render an engineer liable for any damage 
resulting to his employer from any neglect to employ the usual end 
proper means for examining the site of a work, &c., and of ascertzin- 
ing whether there are rights of way, light, support, or other ease- 
ments before he makes his plans. 


Injuries to Workmen.—Generally a master is liable for the neg- 
ligence of his servant for acts committed in the course of his employ- 
ment. However, the liability of a master to his servant for an 
injury arising from the negligence of a fellow-servant is on a different 
footing to his liability for an injury to a stranger or third pity. 
This results from the doctrine of comnron employment, founded on 
the idea that the servant takes all the risks incident to his employ- 
ment as part of the contract of service. The legislature has in recent 
years created exceptions to the oldrule of the Common Law, for, by 
the Employers Liability Act. 1880, a remedy by action for damages 
has been provided in certain specific cases for servants who are 
injured by the negligence of their fellow-servants in the course of 
their employment ; and by the Workmen's Compensation Act of 
1906—which does not, by the way, repeal the Employers’ Liability 
Act—all servants to whom it applies are given a statutory right to 
be compensated for accidents suflered by them “ in the course of and 
arising out " of their employments, whether such accidents are 
caused by the negligence of a fellow-servant or not. Under the 
doctrine of common employment, which remains in force in spite of 
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the statutory remedies referred to, a master is only liable to his 
servant for damage resulting from his own personal negligence. 
Such negligence may arise on the part of the master in any of the 
following ways: By the employment of another servant with the 
knowledge that he is incompetent, by the retention in his employ- 
ment of & servant known to be habitually negligent, by allowing 
plant on the premises to be in a dangerous condition, and by the 
breach of an absolute unqualified duty imposed on the employer 
by statute to do something for the protection of workmen. In order 
that a servant may obtain his remedy under the doctrine of common 
employment there must be both a common master and common 
employment under that master. The effect of the Employers' 
Liability Act is to give a workman, as defined by the Act, who 
suffers an injury by reason of certain specified acts of negligence 
a remedy against his master as if he were not his servant, but had 
merely entered upon his premises. And under the Workmen's 
Compensation Act the liability to pay compensation arises in- 
dependently of any neglect or wrongful act (otherwise than wilful 
misconduct) on the part of the master or the servant injured. There 
is a difference in the amount of compensation an injured workman 
may be awarded according to whether he sues under the old Common 
Law or seeks his remedy under the Workmen's Compensation Act ; 
in the latter case à County Court judge deals with the matter in the 
capacity of an arbitrator. In the former case the emount of ccm- 
pensation depends on the amount of the suffering caused to a work- 
man and the expenses of his illness, and the remedy under the 
Common Law may therefore prove more advantageous to the 
workman where he has a good cause of action than the remedy 
under the Act ; in the latter case the amount payable is fixed by scale 
and represents the difference between his wages and earning capacity 
before and after the accident. It is. as a rule, not difficult for an 
engineer to take such precautions that, in the event of an accident 
unfortunately occurring, the workman can have little hope of success 
in anaction under the Common Law. The Workmen's Compensa- 
tion Act has, however, considerablv modified the old law, since it 
has given the employee very extensive protection. and the only safe 
course for the employer to adopt nowadays is to protect himself 
fully by means of accident insurance policies. It must b» remem- 
bered that under this Act. even where the workman has been neg- 
gligent, or has acted contrary to his master's instructions, yet even 
in such circumstances the County Court judge, acting as an arbitrator, 
may make an award in the workman's favour. 


Law or CONTRACTS. 

It is difficult to frame a sufficiently broad definition to cover the 
many varieties of contract. and, indeed, almost as many definitions 
are to be found as there are varieties of contract. Put very briefly, 
4 contract is an agreement enforceable at law to do or to refrain from 
doing a certain act; it may be made by deed, writing or word of 
mouth. A contract really consists of an offer made by one party 
and acceptance of that offer by the other party to the contract ; and 
in all cases there must be evidence that the minds of the parties 
have come to an agreement about exactly the same thing; there- 
fore an offer which is not communicated to the other party is of no 
legal value. The importance of a contract, from the standpoint 
of the law, lies in the fact thet, whereas it is created by the voluntary 
act of the parties thereto, yet, once made, the Courts will enforce it 
with the same strictness as if it were part of the statute law of the 
land. The Courts extend no protection to the maker of an impro- 
vident contract, except in the cases of certain persons who, for their 
own protection, are by law declared incapable of entering into a 
contract. This class comprises infants, lunatics, intoxicated persons 
and persons under duress. The law presumes that in making a 
Contract the parties are best able to settle its terms, and, although 
these may prove oppressive to one party or the other at a later date, 
yet this is a consideration that can rarely influence a Court of law, 
which, in the general interests of commerce and industry, rightly 
endeavours jealously to guard the inviolability of rights acquired 
by the terms of a contract. It is strictly necessary to enter into a 
definite agreement either in writing or by word of mouth ; however, 
if à person goes into a shop and orders goods, the law implies that he 
has contracted in such a case to pay the reasonable value for the 
‘ame. Contracts of this nature are termed implied contracts, in 
contradistinction to express contracts, the terms of which are openly 
expressed. Implied contracts sometimes present complex problems 
when questions arise as to whether an individual has not made him- 
self liable to certain obligations by his conduct, although he may not 
have intended any such result to follow. Express contracts are actually rendered by them. 
divided into two classes—namely, those made under seal and those Negotiable Instruments.—The peculiar contracts entered into by 
not so made. The former class are referred to as speci s]tv contracts, | persons who issue or endorse negotiable instruments—that is, bills 
Whilst the latter are termed simple, or parol contracts. Simple , of exchange. cheques and promissory notes— must by the nature of 
contracta differ in two important respects from specialty contracts. the case be in writing. Part of the definition of ẹ bill of exchange is 
In the case of a simple contract there must be some consideration that it is an unconditional order in writing. The acceptance of ., bil 


to render it valid, whilst in the case of a specialty contract it is 
the form in which it is made that renders it valid, apart from con- 
sideration. Consideration in the legal sense may b» defined as some 
benefit to the person making the promise, or some loss, troub!e, 
inconvenience to, or charge imposed upon the person to whom the 
promise is made. Although consideration is essential to the validity 
of every promise not under seal, and must move from the promisee, 
it need not b» adequate as long as it is of some ascertainable value, 
legal. and not past. The second important difference is that, whilst 
an action on à simple contract is barred by the Statute of Limitations 
in six years, on the other hand an action on a deed or specialty con- 
tract is only barred after the lapse of 20 years. 

Any person, with the exception of one of the class coming under 
the disabilities referred to, may enter into a contract in relation to 
any subject matter as long as the same is not contrary to law, 
moralit y, publie policy, or. within certain limits, impossible. Atten- 
tion has been drawn to the fact that the Courts have always en- 
deavoured to protect the inviolability of contracts; end this has 
naturally led to the rule that the agreement on which a contract is 
based must indeed be a real one in every sense of the word ; so that 
an agreement secured either under mistake or by undue intluence 
or misrepresentation, duress or by fraud do not fulfil this test, ¿nd 
hence zre rendered either voidab'e et the option of one party or 
cb;olut^lv void. "The difference between a voidab'e and void 
contract lies in the fact that in the former case one of the parties 
may at his option either treat the agreement as binding on him or 
not. whereas in the latter case the situation in the eyes of the law is 
simply that no contract at all has been or could have been made. 
A great deal more could be said on this aspect of contracts, but the 
time at our disposal eun perhaps be better utilised in touching briefly 
on several of the more important aspects of the subjects rather than 
going too fully into any one particular matter, The Common Law 
and certain statutes provide that in particular instances agreements 
must be under seal. in others that they must be in writing. or in some 
cases supported by written or other statutory evidence, whilst the 
remainder may be made verbillv or by conduct. The kinds of 
contracts which are subject to restrictionsof form are: At Common 
Law. the contracts of corporations (partly by the law merchant and 
partly by statute); the contracts expressed in negotiable instruments. 
By statute only : Contracts under the Statute of Frauds ; contracts 
under the Sale of Goods Act ; insurances ; and acknowledgment of 
debis barred by the Statute of Limitations of James I. 

The Contracts of Corporations.—The general rule in such cases 
is that the contract must be made under the common seal of the 
corporation. There are exceptions to the rule in the case of trading 
corporations, which may make without seal any contract which is 
incidental to the ordinary conduct of their business. Similarly, a 
non-trading corporation, if expressly created for special purposes, 
may make without sea! any contract incidental to those purposes. 
Corporations have at times endeavoured to take advantage of the 
technicalities of the law to repudiate their ob'igations, but the Courts 
have laid it down that a corporation is bound by an obligation 
implied by law when an individual would be. It behoves engineers 
who enter into contracts with corporations to take care that ell the 
formalities of the law have been complied with, so as to ensure thet 
such contracts are binding. The Courts have. it is true, ruled that 
where an engineer has done work or rendered services at the request 
of a corporation in respect of matters for the doing of which it, was 
created, and the corporation has accepted the benefit of the work - 
and services, the law will imply a contract on its part to pay for the 
same, and, in consequence, the absence of a contract under seal will 
not be accepted as an answer to the action; but, still, there are 
circumstances under which the Courts cannot act upon the foregoing 
equitable principle owing to the existence of statutes which prescribe 
a special form which must be obeyed. Thus, by sec. 174 of the 
Public Health Act, 1875, every contract made by an urban autho- 
rity, whereof the value exceeds £50, must be in writing and sealed 
with the common seal of such authority. The effect of this pro- 
vision is that without the seal the contract is void, and that an urb:n 
authority may make a contract, reap the full benefit, and then 
decline to pay. Cases falling under the provisions of the foregoing 
statute are on record in which engineers have been victims of their 
own carelessness—that is to say, owing to their failure to ob erve 
that the requirements of the law had been complied with so as to 
protect their interests, engineers have at times failed to obtain a 
judgment in Courts of law for remuneration in respect of services 
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of exchange, though it may be verbal es far as the law merchent is 
concerned, is required by statute to be in writing and signed. This 
subject is a difficult one to deal with in a few words. Ican only 


urge you to exercise at all times the greatest caution in dealing with | 


documents which purport to be negotiable instruments; hidden 
dangers often lurk in transactions in which such documents play 
a part. 


Statute of Frauds.—lt is the provisions of the fourth section of this 
statute which are of most interest to engineers. These provisions 
require that in certain classes of cases no action upon an agreement 
can be brought unless there is some memorandum or note thereof 
in writing, and signed by the party to be charged therewith or by 
some other person thereunto by him lawfully authorised. I need 
only draw your attention to the following three sorts of contracts 
within the meaning of this section :—-A promise to answer for the 
debt, default or miscarriage of another person—This is what is 
known as a contract of guarantee ; 2nd the real object of the con- 
tract must be the payment of the debt of another. What you have 
really to be careful about is that. when a third person undertakes 
to be responsible to pay for goods which vou have sold to another, 
if this latter person should fail to meet his liability to vou, b> ex- 
ceedingly careful that vou get this third person to give you his 
undertaking in writing, otherwise vou may be disappointed at a 
laterdate. It should be clearly understood that the terms * default "' 
or ‘miscarriage refer to wrongful acts creating a liability for 
damages which are not breaches of contract. A contract of sale 
of lands, or any interest in or concerning them.— The difficulty in 
this section has been to say what are " interests in or concerning 
lands." It has been held that an agreement for a person to take 
water from a well comes within the mischief of the Act. In view 
of this provision of the law, just consider for a moment what vour 
position would be if vou had commenced and completed a generating 
station on a site adjacent to the property of a landowner possessing 
the only available water supply within several miles of the station 
on the faith of a verbal understanding with him that he would allow 
vou to obtain your water from his land, and then if he should re- 
pudiate the agreement just after vour plant is ccmpletely installed. 
Clearly, it would be useless for you in the present state of the law 
to seek your remedy in anv of our Courts of Justice. Agreements 
not to be performed within the space of one year from the making 
thereof.—This clause of the statute has provided and continues 
to provide much material for actions in our Courts. The clause 
clearly refers to agreements which from their terms are incapable 
of being completely performed within the year, and does not apply 
to those contracts which may b? performed on one side within the 
year though they cannot be performed on the other inthattime. I 
can only warn you that, in spite of the apparently simple language 
of the statute, a considerab!e amount of care requires to he exercised 
to determine whether an agreement is within or outside the meaning 
of this clause. The only other matter I need draw vour attention 
to in connection with the above clauses of the 4th section of the 
Stetute of Frauds is that the statute is satisfied so long as there 
is à note or memorandum relating to such contracts in writing by 
the party to be charged or his agent. and that the statute does not 
prescribe that the specified contracts themselves shall be in writing. 


Sec. 4 of the Sale of Goods Act, 1893, which replaces sec. 7 of the 
Statute of Frauds, enacts that: ‘ A contract for the sale of any goods 
of the value of £10 or upwards shall not be enforceab’e by action 
unless the buyer shall accept. part of the goods so sold. and actually 
receive the same, or give something in earnest to bind the contract, 
or in part payment, or unless some note or memorandum in writing 
of the contract be made and signed by the party to be charged or 
his agent on that behalf.” It would seem thet when specific goods 
are sold without regerd to the provisions of the statute the property 
passes to the buyer. The purchaser cannot under such circum- 
stances sue the buver for the price, but if the letter declines to pay 
the only course is to treat the contract as rescinded, in which case 
the property will revest in the original owner. The Marine Insurance 
Act. 1906. requires that policies of marine insurance shall be in 
writing. and that onlv persons who have an insurable interest in a 
marine adventure shall be permitted to take out a policy. It is 
well to remember that a higher measure cf good faith is required 
from both perties in contracts of this nature than in the case of 
ordinary contracts. Conditions are implied from the nature and 
not from the words of the written contract, and terms gre incor- 
porated from the conversations of parties. though appearing nowhere 
in the policy. The above remarks apply generally to fire insurance 
policies also. The operation of the Statue of Limitations of James I. 
in taking away the remedy for a debt may be excluded by a sub- 
sequent promise to pay it. or an acknowledgment from which such 
promise can be implied. "The promise or acknowledgment if express 
must b» in writing—it naturally must be made within six years, 


4 


unless there is a new consideration--and signed by the deb or or his: 
agent duly authorised. The reference to this matter will show you: 
the importance of carefully preserving any correspondence which. 


may pass relating to debts of the class referred to here. 


DISCHARGE OF CONTRACTS. 


Contracts may be discharged by agreement, performance. breech, 
impossibility or operation of law. As an agreement makes. so ccn it 
unmake a contract. It is the ect of both parties, and results in the 
rescission of a contract. Where neither party has done his part it 
mav take the form of a release ; where, however. one party hes per- 
formed his part, and the other has committed a breach, the release 


must be supported bv a new consideration, which, if ** executed,” 
P 9 9 


is termed an eccord and satisfaction, otherwise the relezse must be 


under seal. The parties to a contract can also by agreement alter 


it or substitute a new one for the original. Agreement is & matter 
of fact, and may be inferred from the conduct of the parties. Whcn 
both parties have done what they originally agreed to do. the ecn- 
tract is at an end and discharged. Breach of a contract gives a 
cause of action ageinst the offending partv. What amounts to a 
breach is in some cates a difficult question to determine. The party 
who suffers di mage by the breach of a contract is entitled to pecuniary 
satisfaction in the event of his success in an ection at law. The 
important metter to remember in this connection is that. in cases 
of contract, it has been laid down as a proper rule for the Courts 
to follow thet the damages which the injured party ought to receive 
in respect of & breach of contract should be such as may fairly and. 
reesonably be supposed to have been in the contemplation of both 
parties at the time they made the contract as a prob.:ble result of the 
breach. The last sentence is important; what it amounts to is 
that if, at the time of making a contract. one party makes known 
thet in the event of a failure on the part of the other party to fulfil 
the contract. there are special circumstances which will involve 
abnormal loss to the injured party. then, in the event of a breach 
of contract actually occurring, the Court in assigning the amount 
of compensation to be paid to the successful plaintiff will take the 
special circumstances into account. Where the defendant is kept 
ignorant of any special circumstances the Court will always dis- 
regard the same in determining the compensation. The moral is 


that when making a contract be sure to let the contractor know of 


the existence of all special circumstances connected therewith. Where 
it becomes impossible to perform a contract subsequent to the making 
thereof, & party is not necessarily discharged from his liabiity in 
respect thereof because in making the contraet he might have 
guarded himself against such an accident. The law operates to 
discharge contracts in certain cases. All contracts for personal 


services which depend on the life or health of the party contracting 


are subject to the implied condition that he shall be alive. or in good 
health to perform them. Death or ill-health, in such cases, operates 
as a rescission of the contract. Similarly, in cases of bankruptcy, 
an order of discharge releases the debtor from all debts provable 
under the bankruptcy, whether in fact proved or not. There 1s 
another class of cases to which the term ‘‘ merger ` is applied. This 
amounts to the sub titution or acceptance of a security. which in the 
eve of the law is of higher operative value, in place of another. For 
instance, a simple contract may be merged in a specialty if the 
parties embody the terms of an existing contract in a deed. Further, 
if an action is brought cn a specialty or simple contract, and judg- 
ment is recorded thereon, these are merged in the judgment. In the 
case of a default of the loser, the winner brings any further action 
on the judgment and not on the original contract. 


Ld 


CONSTRUCTION OF CONTRACTS, 


Perhaps there is no duty which an engineer is callel upon to 
undertake which is a more responsible one and requires greater care 
than the framing of & contract. The importance of the choice of the 
correct words and their proper collocation eannot be exaggerated, for 
when a dispute arises between the parties to a contract ell that & 
Court of law can do is to interpret the language contained 1n the 
document which purports to set out the matters on which the parties 
actually came to zn agreement. A moment's reffection will show the 
serious inconveniences which would grise if the practice was other- 
wise, and if the parties to an express contract were c llowed to argue 
that language deliberately employed in the written document did 
not actually set out their intentions. It is well, therefore, for an 
engineer before he signs a contract to analyse closely the expressions 
which are employed therein, so that he may make certam that the 
phraseology is so cleer and the terms so explicit and every con- 
tingency provided for that, if submitted to a Court of law. the a 
guage employed will support the interpretation which he desires she 
be put upon it. Disputes often arise from the fact that the parties to & 


it is always a wise precaution in all important dezlings to seek legal 


contract are mistaken in their ideas of thcir obligations thereunder ;. 


A. 
— 
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charges from fares by nearly ld. per car-mile ; and the London 
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working in six other places in the provinces, owing to the poor 
traffic of 6-751 passengers per car-mile, at an average fare of 
1-290d., vielding only 8-707d. in receipts. fails to make good 
the 10-802d. per car-mile which wouid be necessary to cover 
9 per cent. on its excessive capital of nearly four millions 
sterling, and working costs and depreciation, falling short bv 
1-887d. per car-mile of that desideratum. 

East Ham, Leyton, Walthamstow and West Ham made 
good out of passenger fares all costs and capital charges, 
though the margin on their low fares were slender, as did. also 
the South Metropolitan and Metropolitan Electric Tramways 
Companies on their much higher average fares of 1-440d. and 
1-230d. per passenger, the margin of profit on the latter fare 
disappearing, however, in the results of the following vear 
(1912) and becoming, instead of a positive. à negative quantity. 

In the working of the provincial stations dealing with heavy 
traflics Oldham is the only place where the passenger fares 
fail to cover all charges and to provide a reserve for deprecia- 
tion and renewals, for which no less than 13d. per car-mile 
would be necessary ; but then no place but Oldham pavs 
almost 23d. per car-mile for power, in which it is only ap- 
proached by Burnley’s more than 21d. for electrical energy, 
these towns having working costs of 8-797d. and 7-896d. per 
car-mile respectively, as against the average of the 27 large 
undertakings (themselves included) of 6-514d. per car-mile. 

The other places discredited with excessive working costs 


advice, and in none more so than in the preliminary stages of a lerge 
contract, so as to ensure, as far as it is possib!e to do so, that the rea! 
intentions in relation to the contract appear in clear and unam- 
biguousterms. And, where this result has been successfully obtained 
in the instrument containing the terms of the contract, vou may rest 
assured the Court will give full force and effect to the same, and will 
not allow any explanation to vary or alter the explicit statements 
forming the contract; the theory naturally being that the parties 
are presumed to know what they intended at the time they entered 
into the agreement, and chose words to express their requirements 
with the greatest deliberation and care, and in consequence such 
intention must prevail, however burdensome or disagreeab'e the 
conditions may prove at a subsequent period. On the other hand, 
if the matters in dispute are only partially covered by the terms of 
the contract, and the phraseology employed is susceptib!e of two or 
more interpretations, it becomes the province of the Court to de- 
termine what meaning must be attached to the language in the 
instrument. A number of broad rules have ben established to 
guide the Courts, and, in consequence, should be borne in mind by 
those whose duty it is to frame documents which have a legal value. 
These rules are as follows: Persons are presumed to contract with 
reference to the habits and customs of a locality, and the Court will 
take cognisance of such particular usages or customs affecting the 
subject matter of a contract, unless their operation is excluded there- 
from by express words. The words in an instrument will be given 
their ordinary and commonly accepted meaning, unless from the 
circumstances of the case it appears that they were used in a special 
sense. Where the subject matter of the contract concerns a par- 
ticular trade or business, words having reference thereto will be given 


the meaning usually ascribed to them in such business or profession, | are :— Per car-mile 
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intent of the part les. and will give force and effect to such intent lon. Nottingham ues wis e E la CE ware acs rm 1:169, 
W here the language of a written instrument is perfectly plain, no Dundee E EE Cubes. O50 18 W566 wile Wie wide te O:0 elavele Siar elevadiene eee erste ew ace bere "HUP (d. 
Maite est Or EE voee o repaso SOR ce eae on ool ed se eee 1:037. 


construction will b» put upon it to contradict the language. The 
contract will be construed reasonably-—i.e.. not merely the literal 
meaning, but also the true meaning will b» examined. The con- 
struction will b» on the entire instrument—that is, one clause will 


The places m which the lowest working costs were attained 


were .— i i 
Receipts per car-mile. 


not b» looked at alone, but the context will b» taken into considera- Lanarkshire. Usi wise es Re NUUS VENS RAE UAR as Wa I ee eu E ERR nade ys 52184. 
tion. The language of an instrument will be always construed Bury sec. teens nnn oz. 
strongly against the person whose language it is. The rules arc Hee ROAD IG) Saas eae ODER AE 
logical, and contain the principles of fairness and equity, and 1 Dublin TEET IE ANE E M S 
cannot do better than commend them to your serious attention. DIM ce on pleat MM cT UN amen sda. 
ECIAM c -—-—————mteme Ddguod. 

= EE E A E E A E E E S N SOs, 

Portami sse 2820 atuse i deters ea sacboews MAREA Ree EUN POT O 0648. 

ARP MEE TM 5:083. 


TRAMWAYS OF THE UNITED KINGDOM. 


BY A. J. LAWSON, M.INST.C.E. 
(Concluded from p. 128.) 


Summary.—An analysis is given of the financial position of the tram- 
Ways of the United Kingdom, the items examined being capital ex pen- 
diture, cost of construction and equipment, traffic, revenue, appropria- 
tions, aid from rates, relief of rates and costs. 


These undertakings with the lowest costs, with the exception 
of Bury and Belfast, are all owned by companies—viz., Lanark- 
shire, Edinburgh, Gateshead. Dublin, Hastings. 

With the exception of these specially high and low costs 
tramways all the others vary from 6d. to 66d. only per car- 
mile in their working expenses. 

It is, therefore, quite evident that working costs not exceed- 
ing 6d. per car-mile as an average are attainable on any fairly 
large system, except, possibly, with such large cars as are in 
use on the London County Council tramwavs, where. however, 
the costs could quite possibly be reduced from their present 
fivure of 62d. to 61d. per car-mile. 


INCLUSIVE CAR-MILE EXPENSES. 

The car-mileage costs on this basis will, of course, vary with 
cheapness of construction or running and other causes, and in 
the 27 principal provincial undertakings would be covered by 
an average income of 9-32d. per car-mile, and on the seven 
large inter-urban lines by an average of 9-57d. per car-mile ; 
but London, with a heavier capital expenditure and a slightly 
higher figure of working costs, requires an income of 10-644d. 
per car-mile to cover all charges, though Croydon, with a capital 
expenditure of only £24,065 per mile, and running costs of less 
than 61d. (notwithstanding the payment of 1:608d. per car-mile 
for power), is amply covered with an income of 7:952d. average, 
f it will only drop its charitable contribution to the rates. 
Barking, however, requires 122d. per car-mile, while its income 
from all sources is only 71d., the ratepayers, as already stated, 
supplying the balance, and even Bexley, with its high average 
fare of 1-558d. per passenger, only produces 12°633d. per car- 
mile, while requiring 15-276d. to cover all charges, the balance 
being made up from advertising, &c. Ilford, too, with an 
average of 0-842d. per passenger, falls short of covering all 


WASTE OF POWER. 


What would have been sa'd in the davs of horse traction 
on tramways 1f, after purchase of the best procurable hay at 
the lowest market price, that hav had been used for both feed- 
ing the horses and for littering their stalls? Yet practically 
the same kind of waste is being practised on electric tramways 
where electrical energy is being. painstakingly produced in 
separate power houses at the lowest possible cost, and is being 
squandered in reckless use on the cars or in the car-sheds and 
yards, the total consumption being divided over the useful car- 
mileage run in all cases regardless of where the waste take; 
place. | 

In some cases the consumption of power is increased by the 
employment of heavy eight-wheeled cars on hilly routes on 
which only four-wheeled cars ought to be run ; by frequent stops 
and starts of cars with any kind of truck owing to interruptions 


United Tramways, despite lower total working costs of 5-674d., | from other traffic on the roads; the use of trucks of too long 


the lowest in the London area, and only excelled in economic ' a wheel base on lines with sharp curves, on which the use of 
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as 


so-called “radial trucks" too often produces rail planing 
instead of easy motion round the curves; and also a habit 
which many tramcar drivers have of keeping the brakes against 
the wheels on clear runs with the sole idea of being able to 
apply the full braking effect with the least possible personal 
effort. Anybody who knows about motor driving can observe 
this last-mentioned cause anv day on some of the London 
County Council's cars, on which the average consumption is 
2-424 units per car-mile, comparing, however, favourably 
with an average consumption of 2-531 units per car-mile for 
the much lighter four-wheeled cars of the Leicester tramways 
on more easily worked lines, on which the maximum gradient 
is the same as on the London lines, with the advantage of speed 
in favour of the London cars. 

The heavy double-decked bogie cars of the Metropolitan 
Electric Tramways Co. only take 1-556 units per car-nule on 
roads with similar gradients, though the London United Elec- 
tric Co.’s cars take 1-788 units, and the Croydon Corporation 
. four-wheeled cars of smaller carrying capacity 0-963 unit, which 
is a very creditable performance, and establishes a record in 
economical driving which is not approached by any other of 
the large undertakings, though on the small lines at Peter- 
borough and Southport the companies’ cars are run on their 
practically level tracks at an expenditure of energy of two- 
thirds of a unit per car-mile, and at Gloucester 0-81 unit per 
car-mile is found sufficient. 

The seven undertakings outside London, which are the most 
wasteful in the use of power, are all owned by Corporations, 
two of which purchase current from their hghtmg departments 
while the other five own their power houses. The following is 
the list :— 


Units per Cost per Cost per 


car-mile. unit. car-milc. 
Leicester 21: onec vs 23-4: Oodle. dosi 0-8484. 
Newcastle-on-Tyne ...... 2:830 aaen 0.9258d.  ...... 0-531d. 
Huderstield | ............... 9.940  ...... Q-426d.  ...... 0-972d. 
Sheflield............ eu os 2-[06 — ...... (2NNd.  ...... 0-5s81d. 
Burnley  .......... se 2-062. ...... I:9300.*- uus 2:556d. 
Leeds usveseokepeteié uates LOBE savas O-B47d. ...... 0-706d. 
Birmingham ............... 2UUT- sci O-N33d.* ...... 1-872d. 


On many of the tramwavs of the United Kingdom a con- 
siderable saving in the use of power has been produced by the 
installation of meters on the cars, and it would be interesting 
to know to what extent such appliances are in use on the 
above-named lines. 

In the Minutes of Proceedings of the Institution of Civil 
Engineers, a Paper bv Mr. George Duncan Snyder, M.Inst.C.E., 
entitled * Notes on City Passenger Transportation in the United 
States,” is given in ertenso, and the following paragraph taken 
therefrom is recommended to the Tramways Committee as an 
inducement to them to spend a little money 1n order to save 
much. The quotation is— 

“ Most lines have now equipped their cars with ' coasting 
clocks,’ which are simply devices for recording automatically 
the percentage of time a train moves with and without power. 
When these devices were first installed on the New Yorkelevated 
lines the coasting time increased from 12 per cent. to 27.5 
per cent., equivalent to a saving in power of 24 per cent. On 
the Hudson and Manhattan svstem the time spent in coasting 
is 30 to 50 per cent., the saving in power being estimated at 
16 per cent. In addition to the saving in power effected by 
this device, there is also a reduction in the wear of brake shoes 
and car wheels." 


CAR-MILEAGE PER CAR OWNED. 

A great difference exists in the service obtained from the 
cars owned by various undertakings. The Metropolitan Electric 
Tramways Co. gets nearly 36,000 car-miles from each car in 
stock, while the smaller concerns at Weston-super-Mare and 
Rothesay get only about 11,000 miles per annum from each car 
owned, these results being accounted for by the two latter 


places being holiday season resorts, whose principal traffic is 


carried in a few weeks in each 12 months, while the former's 
is an all-the-year-round traffic of a permanent residential 
population. 


* Units purchased. 


Twenty-five thousand car-miles per annum is the general 
average of all the tramways for all their cars. vom 

That the American tramway precept, ' Keep the wheels 
turning." might be more closely and profitably followed in this 
country is, however, evident from the following table, which 
gives, in addition to the car-mileage, the average speed in miles 
per hour and miles run per day for the average number of cars 
in dailv use on Corporation tramways, and the traffic expenses 
(7.e., wages of motormen, conductors, car-shed men, inspec- 
tors, &c.) per car-mile, averaged on the year's working, in 
which wide variations are observable :— 


—— UN 


Average | Average , ÁAverage| Traffic 


i miles daily speed expenses 

Undertaking. run per mileage miles per 

car in , per car per Car- 

stock. | in use. — hour. mile. 
Metropolitan Elec. Tram. Co. .... |. 35.730 as 8 to 10 | 2-700d. 
Edinburgh (Cable) Tramways Co, ^ 32,081 T vu 2-1 55d. 
Bury Corporation Tramways ...... ; 31,731 ' 102-33 8-56 | 2:228. 


31.607 | 118:0 7:88. | 2-800d. 
30.035 | 113-0 8-44 3-261d. 
20.208 95-8 1:25 3- 18d. 


Crovdon Corporation Tramways . 
London County Council Trams.... 
Manchester Corporation Trams... 
Salford Corporation Tramways... 
Leeds Corporation Tramways .... 
Sheftield Corporation Tramways 

Lanarkshire Tramways Co, ....... 
East Ham Corporation Tramways 
West Ham Corporation Tramways 
Glasgow Corporation Tramways . 
Barking U.D.C uncil Tramways. 
Ilford U.D. Council Tramways .. 


29.042 | 114-0 17:96 2-80Sd. 
20.014 | 113-35 7-50 2-913d. 
28,699 | 101-3 1:28 3-38Ud. 
28,530 E 8-0 2-1004d. 
28,433 94-0 8-0 2-878d. 
27.863 92-0 733 3:595. 
27,766 8.13 3:161d, 
27.683 8-0 2-530d. 
26,700 8-0 3:085d. 


105-29 


130-0 


Leyton U.D. Council Tramways.) 26,697 | 104-0 7:70 | 2:4304. 
Walthamstow U.D. Council Tram) 26,044 | 97.0 71:20 | 3:203d. 
London United Elec. Tram. Co....| 26,548 jos 8-50 |, 2-641d. 
Bolton Corporation Tramways....| 26,342 | 120-66 725 | 24134. 
Gateshead Tramways Co. ......... 25.817 im: 6:80 | 23345d. 
Nottingham Corporation Trams. .| 25,750 05-7 6.86 | 2-879d. 
EEOID S d oto sers abes esha sameeren esas 25,035 , 123-82 9-0 2-830d. 
Burnley oen en] 24977 | 850 | 70 | 25560, 
Aberdeen 25sdixviecevse tes ror ase rege 23.144 , 99-7 | "750 | 206434. 
BrightOoli asketa eludet 22/,,:81' 91-76 | 6-40 2-891d. 
Bournemouth .................eueeeee 22,772 | 84-23, 680 3:353d. 
Portsmouth....................- eda 22440 , 840 ; TO 3-092d. 
Liverpool -siriat mannes taset 21,089 i "73 3:133d. 
Sunderland ................... eene 21,429 79-4 1:0 2-96Jd. 
Oldham... oco e ert rSn 21,110 | 106-5 6-56 | 3:100d. 
Birmingham .................eeeeeeeees 21,081 81.06 | 7.50 | 2-873d. 
DIS ART TTE 20,233 87-0 7-30 | 3:2444. 
Yorkshire( Woollen District) Tram- | 

WANS Q0. sake duEuni ssi ipei ped 20.146 | 704 | 22934. 
Erith U.D. Council Tramways .... 20,046 e. 4. 80 2-613d. 
Cardiff Corporation Tramways ... 19,896 | 98-5 750 | 3-44. 
South Metropolitan Tramways Co.) 19,000 E 875 | 24804. 
Birmingham & Midland Tram Co. | 18,639 7.36 | 2-944d. 
Bexley U.D. Council Tramways... 16,415 7-50 | 4:993d. 
Leamington & Warwick Tram. Co.| 15,484 7-69 | 2-004d. 
Wrexham Tramways Co. .......... 14,684 6-97 | 2:337d. 
Dartford U.D. Council Tramways; 14,468 | , 80 1-827. 
Tynemouth Tramways Co.......... 13,673 |  ... 1:26 | 2-431d. 
Blackpool Corporation Tramways 13,005 | 83:0 8-0 3-646d. 
Dover Corporation Tramways ....| 13,086 isa 6-25 | 2-716d. 
Sheerness Tramways Co.............| 13,038 xm 6-68 | 2-142d. 
Rothesay Tramways Co............. 11,263 s 8.83 | 1-936d. 
Weston-super-Mare Tram. Co...... 11,004 ius 5:86 | 2-757d. 


ANALYSIS OF WoRKING COSTS. 


As already mentioned, the average total working costs of 
all the tramways in the kingdom amounted to 6-624d. per car- 
mile run, and, by a coincidence, the average of all the tram- 
ways in the London district come to 6-626d. per car-mile, those 
of the London County Council tramways being 6-766d. per 
car-mile. Hereunder are the particulars, and in a parallel 
column figures which with little effort could be obtained in 
most cases : 

As has already been shown, actual costs of less than 51d. 
per car-mile have been obtained in seven cases, though in one 
or two of them permanent way and car repairs do not seem to 
have been adequately provided for, and the very lowest traffic 
expenses appear to be due to the payment of too low a rate 
of wages to men engaged in rather exacting employment, 
54d. per car-mile may, therefore, be regarded as the absolute 
minimum under ordinary conditions which can be obtained 
in undertakings of moderate size with 53d. as a general average. 
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Average Possible 
actual working | working costs 
— costs per car per 

mile. car-mile. 
Repairs of permanent way ............... 0-509d. 0-500d. 
» electrical equipment ......... 0-115d. 0-1254d. 
» buildings, plant, engines...... 0-098d. 0-100d. 
"E oec TE 0-733d. 0-725. 
Power COStE.........s0scccecccccccccccccecceces 1-362d. 1-000d. 
Traffic expenses ....................... sees. 2-817. 2-550d. 
Rent, rates and taxes ..................... O-41 2d. 0-3754. 
Insurance or compensation ............... 0-150d. 0-125d. 
Management and other ex penses......... 0-383d. 0-250d. 
Total iusedtetica bem rec pese 6-524. 2:750d. 


For economy, therefore, as well as for comfort and Safety, 
the tramway can not only hold its own but under proper manage- 
ment must prevail against the motor omnibus, whose minimum 
working costs at the present time, when the vehicles are new 
and the heavier charges for repairs, maintenance and deprecia- 
tion are only beginning to accrue, already reach 7 dd. per 
bus-mile on roads so well paved as the London streets, to Say 
nothing of the extra penny per 'bus-mile on the country roads 
into which they are now extending their services and for the 
maintenance of which Parliament has lately decreed trackless 
trolley cars and motor omnibuses shall duly contribute and 
thus add to their already high working costs, the not incon- 
siderable charge of -375d. per "bus-mile, which, however, is still 
jd. less than the average contribution of 1d. per car-mile paid 
by the tramways. 


a ag ED 
THE RATIO OF TRANSFORMATION IN THE GENERAL 


TRANSFORMER WITH DISTRIBUTED WINDINGS.* 
(TRAPEZIUM-TRIANGLE TRANSFORMER, &c.) 


BY DR. F, NIETHAMMER AND DR. E. SIEGEL. 


Summary.—It is shown, both theoretically and experimentally, that 
in transformers with the primary and secondary windings differently 
distributed, and with consequently different magnetic interlinkage of the 
main flux with the two windings, the pressures and currents are not in 
simple relation to the number of turns. Formule are then given for 
calculating the ratio of transformation from the distribution of the 
windings. These formule are simplified for the case of the induction 
motor, and confirmed by experiment. 


l. In the ordinary transformer, the main flux is completely inter- 
linked with both the primary and secondary windings and the no- 
load pressures are directly proportional to the number of turns, 
whilst, apart from the slight effect, of the magnetising current, the 
currents at all loads, including short-circuit, are inversely propor- 
tional to the number of turns. Neglecting small irregularities in the 
path of the lines of force, the flux is uniformly distributed, 7.e., the 
flux distribution in a transformer is “rectangular.” On short-circuit, 
the primary and secondary ampere-turns (AT ,=1,T,and AT,=I,T,) 
adjust themselves so that they neutralise one another (see Fig. 1). 
The small magnetising current is neglected. 

_ These conditions, which hold for transformers with complete inter- 
inkage, are applied directly by most authors for transformers where 
the interlinkage is only partial, such as the compensating and arma- 
ture windings (along the short-circuit axis) of single-phase commu- 
tator motors, induction motors and polyphase commutator motors. 
So long as the two windings are similarly embraced by the flux (e.g., 
in Induction motors with same number of phases and arrangement of 
winding on stator and rotor, or in repulsion motors with the whole 
stator periphery wound) the results obtained by using the simple 
transformer relations with imperfectly interlinked systems are 
sufficiently correct ; they are, however, quite wrong when the two 
windings are quite dissimilar fe.g., in induction motors with different 
kinds of windings on stator and rotor, or in commutator motors with 
unlike distribution of compensating and armature windings). 

Usually it is assumed that the distribution of the winding and the 
consequent dissimilar magnetic interlinkage of two windings only 

s an influence on the ratio of transformation of the pressures but 
not on that of the currents. According to this view, the no-load 
Pressures are proportional to the effective turns, that is, to the pro- 
duct of the turns T and the corresponding E.M.F.-coefficient c; 
Whilst the currents are in inverse ratio to the actual number of turns 
T. Under this assumption, even with windings dissimilarly distri- 


* Abstract of n article in the “ Elektrotechnik und Maschinenbau." 


buted, the primary and secondary ampere-turns will have the same 
maximum. Thus, if the primary winding is concentrated and the 
secondary uniformly distributed, the distribution of the ampere- 
turns would be as shown in Fig. 2, where AT, max. = LiTi— AT, mar. 
—LT. (T, T, are the primary and secondary turns respectively.) 

Some writers even assume that the pressures aiso are proportional to 
the actual number of turns in the windings. Whilst the first assump- 
tion brings us into conflict with the principle of the conservation of 
energy, this latter is also at once seen to be wrong, since it cannot be 
immaterial for the pressure induced in à winding whether the whole 
or only a part of it is embraced by the total flux. 

The authors first tried to settle this question— which is of great 
importance in the design of induction and commutator motors— 


Fie. 1.—AT- DISTRIBUTION IN ORDINARY TRANSFORMER. 


experimentally, whilst the following theoretical considerations (sug- 
gested in a new work by E. Waltz on “ Wechselstrom- Arbeitsdia- 
gramme "*) were found to give results in good agreement with the 
measurements taken. ; 
For the no-load préssures E, and E, induced in the primary and 

secondary windings we have 

E,=oL,1,=¢,,~% &42T,)10-5, 

E,= M l =c &(2T,)10—, 


where ~ =frequency; o—25;^,; ,==no-load tlux ; T,= primary 
turns; T,—secondary turns; c,,— E.M.F.-coefficient of primary 
winding for E.M.F. induced by its own flux; v,,— E.M.F. coefficient 
of secondary winding for E.M.F. induced by flux produced by primary. 


{ 
LAT, max.=1 


AT» max.— 1 
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Fia. 2.—AT- DISTRIBUTION ASSUMING EQUAL MAXIMUM AMPERE-TURNS 
IN Boru WINDINGS. 


On the one side, then, the pressure-ratio is 
E, L, 


* E. Mis 
coefficient of self-induction of primary winding 
coefficient of mutual induction 
and on the other side 
E, cT 
k= 5x. . (1) 
E, cT; 
On short-circuit, for equilibrium of pressures in the secondary 
eM elt = wLa t 
so that the ratio of short-circuit currents is 


icu —— 


I, L: 


coefficient of mutual induction 


~ coefficient of self-induction of secondary winding 


* Reviewed in THE ELECTRICIAN," Vol. LX XL, p. 495, June 27, 1912 


- 
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Writing again 
«Mlle $;, (2T,)10-5, 
oL], Cra ^ Ère (2T,)10-5, 
then C; 5 P4, CaP. gs 
where c;;— E.M.F.-coefficient of the secondary for E.M.F. induced 
by its own flux. 
For the fictitious fluxes on short-circuit we have 
t= iu 21;,T Am, 
b=) 21,.T oAm 
where Am, and A», are the equivalent magnetic permeances for 
concentrated wincings with rectangular flux distribution. 
Inserting these relations in the above expressions, we get 
Cis] Ty ny Co I T Am 
Jx., Cio T, Am, 
or C bs — — _ @ e . 
b, Cz: T. Am 
Now it can be shown that 


? my 


Cy. 
Ma 12 
where c,,— E.M.F.-coefficient of primary for E. M.F. due to a flux 
produced by the secondary winding. Whence 
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primary and secondary windings produce leakage fluxes, which 
induce large inductive pressures in both windings, and therefore act 


like an increase in the reactance and lower the power factor of the. 


transformer. For this reason it is desirable to make the two windings 
as much alike one another as possible. With identical distribution 


of the windings the resultant ampere-turns AT, are zero, no matter 


whether the interlinkage is perfect or not. In practice, however, it 
is seldom possible to make the two windings the image of one an- 
other, so that doublv-interlinked leakage will be present and its 
rzalue will depend on the shape and magnitude of ATg. Now, whilst 
the old assumption of equal maximum ampere-turns (Fig. 2) gives 
ATa the shape shown in Fig. 5. the correct rule gives a curve of form 
Fig. 54; or, when primary and secondary are interchanged, the curve 
in Fig. 5B. Obviously, the flux and the magnitude of the doubly- 
interlinked leakage is quite diflerent in the two cases. 


OMNES. 


l 
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l 
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ATi mny. =? 
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l 
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13 1 
ps I, NI T l (2) IAT: max. =] 
] lj Cor T | E, 
The above formule tell us nothing new for the pressure-ratio at Fra. 4.— A TUAL AT-DisTRIBUTION. IN. TRIANGLE-RECTANGLE 
no-load. which is fixed by the ratio of the effective turns, te, k, TRANSFORMER, 


=¢,,T,/e,.T. For the ratio of currents on short-circuit. however. 
we see that it is quite wrong to assume I4 T, — Ta and we must 
write 

Iu Tc IST... 


Applying this rule to the rectangle-triangle transformer in Fig. 2. 
we have c,.=1-46= E.M.F.-coefficient of distributed winding with 
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Fic. 3.—ActvaL AT-DisrRIiBUTION. IN. RECTANGLE-TRIANGLE 
TRANSFORMER. 


respect to itself. c,,— 2:22 — E. M.F. coeflicient of distributed secon- 
dary with respect to concentrated primary, 
Since the maximum ampcre-turns per winding ar; 
AT, mas. = TT; and AT, mas = Ig, To 
it then follows that 


Ay nv. Coa 
A limi C31 
1-46 
RS ^U tl " T VA 
2.99 — 3 in the present case. 


The actual AT-distribution is thus as shown in Fig. 3 and the 
secondary current necessary to counterbalance the primary is about 
50 per cent. larger than that given by assuming equal maximum 
ampere-turns. 

The error is still greater when the distributed winding is the 
primary and the concentrated the secundary. In this case c,,— 2:22 
and c,,— 1-11, so that 


E 
AT ny, 232 
NEN V m. 
AT, MAN, 1-11 


That is, the secondary. current is one-half of what it would be if 

[4 b] TENA ‘are à 
A 1 max = AT, max, Were true. . : 

The results thus obtzined ere of greet importance in the calcu- 
lation of the currents in the short-circuited compensating windings 
of repulsion or single-phase series motors, and also for the correct 
determination of the * doubly interlinked leakage " in these machines. 
The resultant empere-turns AT4 due to the unequal distribution of 


There is another relation useful for showing the value of the ampere- 


turns. The ratio of the currents on short-circuit is 
Ik, CaTa 
ha Col; 
whilst the ratio of the pressures with respect to the same primary is 
f E, caT: 


If now the primary and secondary are interchanged, the no-load 
pressures will be 


AEA 
E caT: Ir, 
Ya Cale Ik 


Hence the short-circuit currents are inversely proportional to the- 


no-load pressures when the primary and secondary windings are 
interchanged for the short-circuit end no-load measurements ; or 
the primary VA=secondary VA, that is. E^, . Ij, — E; . I, 


eo. 5n. 


Ww 


Mies. 5. 54 AND 52.— DISTRIBUTION OF DrstLracy AMPLRE-TURNS. 


2. The authors then procced to show the results obtzined by means 
of experiments taken with a specially constructed trensformer for 
several cases of triangle-rectangle and trapezium-rectangle flux 
distributions, which agree closely with those obtained from the above 
theoretical considerations. Also the test results a gree well amongst 
themselves when checked egainst the above-mentioned condition 
that the no-lozd pressures ere inversely proportione! to the short- 
circuit currents te ken with the primary and secondary interchanged, 
Thus it was found thet the no-losd pressure ratio f, was equal to the 
reciproez] of the ratio cf short-circuit currents l/k;. 

3. Induction motors are a special case of the general transformer. 
The polyphese primary and secondary windings prcduce the rotary 
ampere-turns AT, and AT, ; end their vectori^! difference produces 
the flux. Even when the supply current varios zinuscidelly, both. 
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the primary and secondary ampere-turns contain an infinite number 
of higher harmonics, in consequence of each phase of the winding not 
being distributed sinusoidally. These harmonics act with the mag- 
netising ampere-turns, whilst their effect varies according to the 
position of the rotor. At rest, these harmonics induce pressures in 
the primary and secondary at the frequency ^, of the applied sinu- 
soidal pressure, and are neutralised by an equivalent wattless com- 
ponent of the latter. Thev thus act as an increase in the reactance 
of the windings and are denoted as E.M.F.s of the doubly-interlinked 
leakage. 

When the rotor is moving. the conditions are quite different. The 
fundamentals AT, and AT, still revolve at synchronous speed, and 
their difference induces a pressure at the supply frequency. a, in the 
primary and at the slip frequency ^a, in the secondary and the 
corresponding load currents. Each of the higher primary harmonies, 
however. induces secondary ‘pressures of the frequency ^, 3 2 ^44, 
which in general have no detinite relation to the slip frequency a, 
or the speed of rotation a, The same holds for the pressures 
induced in the primary by the higher harmonies in the secondary. 
These higher harmonics have no longer corresponding harmonics in 
the applied pressure. but are consumed in the short-circuited secon- 
dary and the more or less complete short-circuit offered by the supply 
network. The non-periodic currents due to these pressures can be 
observed in the rotor and stator currents of an induction motor bv 
means of an oscillograph, and, together with their corresponding 
fluxes. give the generator and motor higher harmonie torques. which 
superpose themselves on the torque due to the fundamental. ‘These 
currents etude calculation; their effect is to decrease the power 
factor of the motor, whilst their variition with the resistance of the 
mains often explains why motors show a different. power factor 
on test then when working on a net work. 

Thus an induction motor behzves quite differently when at rest 
than when running, even quite slowly. Whilst in the former case 
the higher harmonies can fully develop and produce a considerable 
increase in the leakage, in the letter case thev are more or less com- 
pletely damped, so that the increase in the leakage is considerably 
less than at standstill. This difference can be seen when the short- 
cireuit current of an induction motor is measured at rest; the current 
varles with the position of the rotor. owing to the change in the 
doubly interlinked leakage. When, however, the motor is rotated 
slowly. the current rises some per cent. above the maximum value 
observed at rest, and mzinteins this value without pulsetions, thus 
showing how the harmonies are damped. 

In the following, only the conditions which obtain when the rotor 
is running will be considered. Neglecting the small undamped 
higher harmonies, the resultant rotary flux is a pure sine wave. 
likewise the primary and secondary 2mpere-turns. Hence we have 
for the E.M.F.-ccefticients 

C3 m C= 0 m E.M.F.-cocefficient of sinusoidal flux. in primary, 

C22= C1 = C= Corresponding coefficient in secondary, 


F, and f, are the winding factors for the fundamental in. primary 
and secondarv. 
With the same number of phases in stator and rotor, the ratio of 
transformation of the phase pressures is 
cil, JT, 
E, a CT, cT, Jap 
T, and T,— turns per phase in primary and secondary. 
The ratio of the short-circuit currents is 
Ík, o Cali aT, fT, 
= : = = * 
I, CT, eTa PT. 
whence k= k that is, in the induction motor the ratios of trans- 
formation of the pressures and currents are identical. Thus the 
actual effective primary and secondary reactive ampere-turns AT, 
and AT, will adjust themselves so that thev just neutralise one 
another, neglecting the primary magnetising current. This is made 
possible by the identical] (sinusoidal) distribution of the two. 
In motors with unlike numbers of phases in stator and rotor (m, 
and m,) the amplitude of the fundamental of AT, is independent 


of the number of primary phases m, and equals : 


(XT, max.)1= v2, hi, > 
7T P 


. (3) 


$ . e . 


rides the amplitude of the fundamental of AT, is independent 
of m,, E 
V 2p LTx 
(AT oe a f n ] 3 
T 4 D 
Where T,,— T ,m,— total turns on primary, 
0800 Ty Tyn,— total turns on secondary 


and — p—number of pole-pairs. , 


From the condition of equal amplitudes of the fundamentals, we get - 
, n 
PLT =) IST, 
whence the ratio of the currents is 
, 

ÁN fT. Í mT, eim, T, 
Ik, FO Fim: ¢,,T, 
The ratio of the phase pressures, however, remains the same as 

before, namely 


k; 2.5 . (4) 


x , 
€ [ps —— p . 
E, fP,T, cT, 

To prove these formule, tests were carried out on an induction 
motor whose rotor was wound with a three-phase winding in the 
form of a closed continuous-current winding with each phase ex- 
S 


DÀ 


tending over two-thirds of the pole-pitch. ie., =x. 
T 


The E.M.F.-coefficient was thus 


To, T " 


5 4/2 12 


The stator winding was connected up in the following three ways :: 


Cy 


1. Three-phase continuous-current winding 


(s= 37) . . . . f' ,- 0:828. 


2. Normal three-phese winding 
T 
(=. ) . . e . f ,^90:055. 
3 
3. Normal two-phase winding 


CHEREE 


The tests were carried out with bcth stator and rotor short- 
circuited, and the results show verv slight deviations from those 
calculated from the formule. 

It may here be remarked that measurements heve shown that the 
total reactance of motors with three-phase windings on the stator 
and two-phase windings on the rotor is about 8 per cent. larger than 
with motors where both systems are similarly wound three-phase. 
Thus the power factor is worse with the two-phase rotor ; whilst the 
short-circuit current and sterting torque varies much more with the 
rotor position than with a three-phese rotor. 


f' = 0-90. 
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ON A DYNAMO FOR MAINTAINING ELECTRICAL 
VIBRATIONS OF HIGH FREQUENCY, WITH SOME 
NOTES ON THE TRANSMISSION OF WAVES IN 


WIRELESS TELEGRAPHY.* 


BY SIR OLIVER LODGE. F.R.S. 


Summary.—ln the first part of this article the author deals with the 
theory of the Goldschmidt alternator, and then passes to the consideration 
of the transmission of waves, the advantages of long wave-length, and the 


causes of ionisation in the air. 


After referring to early attempts at producing high-frequency 
alternating currents, it is remarked that the Goldschmidt alternator 
can apparently be made of sutlicient economy for practical purposes 
even at high power, so long as the tinal frequency does not exceed 
say 20,000 per second. The fact that iron is used. and to all appear- 
ances necessarily used, in attaining this result, although its 
magnetization should not be pushed beyond a permeability of 100- 
or something below the steep part of a magnetization curve, 
necessitates many instrumental preeautions, much careful design, 
and considerable constructive skill, 

The invention is based on the following principles :— 

l. That when the field magnet of an alternating dvnamo, with a 
number of poles distributed round a circle, is itself excited bv an 
alternating current, its field may be considered as revolving equally 
in two opposite directions—/.e., its magnetism revolves although the 
iron is mechanically stationary. 

2. The second point is that an armature revolving in front of such 
a field magnet, which if the magnet were steady would have the 
frequency q generated in it, will. when the field magnet. itself is 
excited by an alternating current of frequency p, be subject to the 
resultant frequencies p—q and p+o. Lf the two frequencies are 
equal, being both generated by the highest rate of rotation mechanic- 
ally safe, the two resultant frequencies will be 0 and 2y. 

3. This is not real doubling. but an addition of one to one. as can 
be proved by continuing the process and employing the frequency 2p 


* Abstract of an article in the “ Philosophical Magazine.” 
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as again a field magnet exciter; for, when an armature is revolving 
in front of that, the frequencies generated in that new rotor are Jp 
and p respectively (the sum and difference). 

4. The frequency O in the first rotor is of course not a current at all— 
though it sounds like a continuous current— but it is static magnetism. 

5. The 2p generated in the second armature as the difference 
between stator and rotor frequencies is likely to be opposite in phase 
to the 2p generated in the same armature as the sum of rotor and 
stator frequencies; and the two may therefore partially cancel 
each other. Similarly with other intermediate frequencies in the 
chain, each of which occurs twice over. The only unique currents 
will be the first and the last—the steady current in the magnets of 
the original exciter, and the highest frequency currents in stator and 
in rotor at the other end of the chain. | 

6. The self-induction of the different coils, which would naturally 
cause lag and entail considerable complication and impedance, can 
be neutralised for any desired frequency by the insertion of capacity 
in Series ; so that the general equation for a circuit, with % as current, 


, . u 
Lu+Ru+ =E cos pt 


becomes simplified, when the current is properly attuned to the 
driven frequency, t.e., tuned in such a way that pLS=1. It then, 
after a brief moment of growth, assumes the simple form 


b l 
u=- cos pl; 
R p 


because the first and third terms neutralise each other under tuned 
conditions ; since then à + p?u — 0. 

7. If à current is started and stopped in such a circuit, its rise 
and fall are governed by the customary laws; for it must be 
. remenibered that there are free oscillation terms in the complete 

solution which control the initial and final stages of such a main- 
tained current, and that these are discarded from the permanent 
theory as being too rapidly evanescent to deserve much notice. But 
the free are not wholly to be ignored, and in some cases may be found 
to give trouble. To attain rapid response, it may even be desirable 
to introduce a little extra resistance into some of the circuits, so as to 
diminish the time-constant by which these momentary perturbations 
are regulated. It may be noted, as a practical consequence of the 
complete theory. that the frequency factors should be chosen with 
capacity large and inductance small ; for it is the latter factor alone 
that retards the attainment of the permanent state. 

8. The current and the E.M.F. will be in the same phase, and lag 
will be obliterated, if the precise frequency is maintained. 

9. The system is not self-exciting but requires an initial starting 
current or an excited magnet, without which the whole is inactive. 
The initial current supplies no energy however, and, if no variations 
were wanted, its place might be taken by a permanent magnet. — All 
the effective energy of the system is derived from the mechanical 
rotation, and signalling can be managed by varying the exciting 
current. 

10. The original exciter may be either a steady current or a com- 
paratively slowly alternating one, say of acoustic frequency. It 
might for instance be supplied through a microphone and be carved 
into fluctuations by speech, which could thus apparently be effectively 
magnified and indirectly transmitted to a distance. The frequency 
of the exciting stimulus is of no consequence so long as it is incom- 
parably slower than any of the really high frequencies to which the 
circuits are tuned. An exciting current of acoustic frequency, say 
500 a second, is practically a steady stimulus of slowlv varving 
strength during each half period ; but the result of emploving such a 
current as the stimulus may be the powerful emission of a note of 
1,000 per second, when the perfectly inaudible electric waves are 
collected and reinterpreted by some device. 

1]. The neutralisation of self-induction by capacity applies not 
only to the whole of a circuit but to any part of it for which the 
condition corresponding to p*LS=1 is satisfied; and the only 
obstacle in that part of a circuit is then its ohmic resistance, subject 
of course to any throttling or skin eflect due to the most favourable 
automatic distribution of current in the substance of the conductor ; 
a distribution which can be made virtually uniform by adequate 
subdivision, as by employing a cable composed of fine insulated wires. 
In so far as iron is used, the resistance term will contain eddy-current 
Josses and hysteresis, which must be guarded against in known ways. 

12. That if to a circuit with one L and S in series, another L and S 
pair is added also in series, the natural frequency is unaltered ; for 
though the resulting inductance is doubled, the resulting capacity is 

halved, and the product remains the same. The advantage of such a 
doubly-tuned circuit is that its parts are connected by nodes, to 
which anything can be attached without disturbance ; fora pair of 


nodes might even be short-circuited without altering the frequency 
of vibration. 


13. A tuned’or resonant circuit can be maintained in vibration 
with very little power, the only expenditure of energy being that 
concerned with the dissipation term RC?, together with a similar 
expression for the energy radiated away, which in the case of an open 
circuit may become important. In some cases wave radiation is the 
thing desired, and in that case the expenditure in this way is useful 
dissipation, and the greater its proportional amount the higher the 
efficiency of the arrangement. 

14. That in an alternating dynamo, consisting of a rotor and a 
stator, So far as mutual] action 1s concerned it does not matter which is 
which, we are only concerned with the relative motion between the 
two, and each can react on the other by mutual induction. 

In a machine which now exists at Slough, the revolutions being 
about 4,000 a minute, the freauency attained directly by multiple 
poles and high speed rotation is 12.000 per second; and this by 
action and reaction is multiplied bv 4, thus emitting a wave from 
the aerial 61 km. or about 4 miles long. A skeleton diagram of 
Dr. Goldschmidt's ingenious arrangement is given in the figure. 
The rotor connections are supposed to be made with slip rings as 
usual, the whole rotor. and whole stator, being of course connected 
up. and not a portion only as in the diagram. Each branch circuit is 
labelled with the frequency-constant to which it is attuned, and nodes 
are plainly provided for the attachment of capacity in series so as to 
raise the frequency in some branches. 


To Antenna 


Earth Earth 


DIAGRAM TO ILLUSTRATE PRINCIPLES USED IN THE GOLDSCHMIDT 
DYNAMO, NOT ANY ACTUAL ARRANGEMENTS, 


The theorv of the machine appears to be expressible by the two 
following equations. subject always to satisfaction of tuning con- 
ditions in every circuit so that the self-induetance and capacities 
neutralise each other throughout. 


M j 
t=- CO: , 
R dt SOS 


R' dt 


where 2 is the current in the rotor. y in the stator, and M is the 
amplitude of the mutual induction between them, ;.e.. the value 
when the poles are opposite each other. At other times the mutual 


induction is M cos pt. These equations are considered at length in 
the original article. 


M d 
y — Jot ty, ; (& cos pl), 


THE TRANSMISSION OF WAVES IN AIR. 


The rate of emission of energy from an aerial was calculated by 
FitzGerald for a magnetic radiator in 1883, and by Hertz foran electric 


one in his great Paper of 1888. Hertz's result is that the loss of 
energy per half swing is 
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or pair of twin hills, need be any more deleterious to efficient radia. 
tion and reception than they are in the iron of the Eiffel Tower, for 
instance. 

A magnetic radiator only differs from an electric radiator in having 
as moment a current area instead of a pair of separated charges— 
t.e., pAC instead of el. No if the value of C is made to correspond 
with en, which would usually mean a very strong current, since n is 
very great, the two radiators would be equally effective when AC 
in magnetic measure equals el in electric. 


Arguments for Use of Long Waves.—Although short waves have so 
many advantages, they need not be as efficient as long ones at really 
great distances if they have to overcome obstructions or opacities 
in the atmosphere. For when it comes to transmitting waves near 
the surface of the earth, the simple theory of unimpeded etherial 
transmission is no longer sufficient. Earth conduction and air con- 
duction become of the essence of the phenomenon, and many com- 
plications may happen to the waves. 

The reason of the observed obstructive influence of sunshine is 
not yet clearly known. On the whole, it seems probable that the 
difficulty of transmission by day must be due to something happening 
in the upper conducting laver of the atmosphere. I assume that 
grazing retlection from this laver must usually assist. transmission. 
If the transition of density is sudden, the laver will constitute a better 
reflector than if it were gradual; and if it were not sudden enough, 
either greater power or longer wave-length would help to overcome 
the difficulty. If, however, under the influence of rising sunlight 
or heat the reflecting laver should become puckered, so as to offer 
something nearer normal incidence to approaching waves, thereby 
letting then: escape into space, no increase of power alone will do 
very much towards remedying the evil, and increased wave-length 
mity become a necessity. It is shown that the resistivity of the air 
must be smaller than 10? c.g.s. if the atmosphere is to stop waves 
by sheer opacitv. 

But for a conductivity like that of sea water (which may well be 
reached and considerably exceeded in the atmosphere by mere 
reduction of density) the conditions are different. 

A Jaw of absorption dependent on the inverse root of the wave- 
length has been suggested by observation, and such a law indicates 
greater effective conductivity in the general atmosphere than is 
usually considered likely. 


Ionisation Causes.—With reference to the likely amount of ionisa- 
tion in the upper atmosphere, I doubt if sufficient attention has been 
paid to the positive charges presumably received from the sun. If 
the sun is radioactive, it probably emits a as well as 8-ravs; and 
though the 8-rays, being most penetrating, seem to have been most 
studied, the a-particles may be really more important. The 8-ravs 
will tend to be magnetically deflected towards the poles, presumably 
returning along upper strata; the a-particles will travel with the 
beam of light, and will be stopped in the upper regions of the atmo- 
sphere, where they will tend to accumulate. If any y-rays exist in 
solar radiation—and if g-rays escape from the solar atmosphere 
surely y-rays will—they will exert a deep-seated effect on our atmo- 
sphere, and a horizontal beam of them might produce a fairly vertical 
stratum of ionised air, such as would constitute a fairly effective 
screen or obstacle to waves which are dependent on retlection from 
an upper region for their advance. 

Living under a reflecting dome, it is natural that there should be 
occasional local concentration of signals, and that the varying shape 
and quality of the dome should greatly influence the signals locally 
received. 

As regards practical telegraphy, it by no means follows that earth. 
conduction and earth tapping ought not to be more employed for 
signalling purposes than they are; perhaps already they are giving 
more assistance to long-distance signalling than is recognised. It is 
quite possible that, by the aid of electric vibrations maintained in 
the earth's crust, aerial or Hertzian waves may ultimately be dis- 
pensed with, and something less liable to stray or varying atmospheric 
influences be employed. | 

If anything like a vertical reflector existed behind a sending 
station (as just before sunrise, for instance) it might lead to a tem- 
porary intensification of distant response. Furthermore, any kind 
of opacity which increased with the intensity of radiation would be 
more effective near a sending than near a receiving station. . 

Apart from what is caused by regular electric conductivity in the 
ordinary way, there is another possible kind of opacity, due to a 
curious and unexpected effect of radiation on electrons, discovered 
mathematically, as far as I know, by Sir J. J. Thomson in 1902. The 
foundation of it is the action of etherial waves in propelling or sweep- 
ing up electrified particles in the direction of wave propagation, 
thereby communicating to them energy which, presumably, must be 
taken from the available energy of the waves, though the author of 


by an electric radiator of moment el. It is easy to get this by 
integrating the flow of energy per unit area, EH/4m, all over the 
surface of a large sphere. 

For a magnetic or closed circuit radiator, of moment pnAC, a 
similar expression can be written with v/u instead of v/K. 

This may be thrown into various convenient forms (see Lodge and 
Howard, “ Phil. Mag." July, 1889), and the form I prefer in practice 
is in terms of the mean square of current supplied to the aerial 

Nm height 2 
Radiation power in kilowatts=4 (amperes?|[ — . , J 
wave-length 

The main uncertainty about the data is an estimate of the effective 
height of the upper capacity area which shall properly enter as a 
factor into the aerial's electric moment el; unless indeed there is 
also a lower capacity area thoroughly insulated from the ground : 
for the effective height must partly depend on the perfection or 
imperfection of the earth-connection and the quality of the soil. 
If the earth were a perfect conductor the effective height would be 
twice the apparent height. In practice there is generally some inter- 
mediate value characteristic of the circumstances of the station. 

There are many circumstances which it would seem necessary to 
take into account besides those which appear in this formula. 
Capacity, for instance, and self-induction, and arrangement of 
antenna generally. But thev are all implicitly involved in the wave- 
length, and there is no need specially to attend to them except in 
considering the design of an antenna, For that purpose it must be 
remembered that in true waves the electric and magnetic energies 
are equal, and in any region where they are not equal the excess of one 
is useless for wave emission. At great distances the electric and 
magnetic intensities are necessarily and automatically equal, because 
any other part of the energy has returned to the oscillator and is 
promoting presistence of vibration, which in the case of shock- 
excitation is a useful thing to do. 

By mathematical reasoning it is shown that. for a simple vertical 
linear oscillator, the magnetic force somewhat exceeds the electric 
in the region where waves begin. Hence, anything which tends to 
increase the electric force, such as a tilted capacity arca or the like, 
will assist radiation in one general direction, as initiated by Dr. de 
Forest in 1904, introduced by Mr. Marconi in 1905, and described 
by him to the Royal Society on March 22, 1906 (“ Proc. Roy. Xoc.” ). 


Design oj Aerial.—The necessity for superposed electric and mag- 
netic fields, and the fact that radiating power is their vector product, 
at right angles to the plane of both, explains the main behaviour of 
directive antenne. 

All increase of capacity combined with height in the aerial goes to 
increase both the electric and the magnetic fields at a distance, and 
therefore will be advantageous (though expensive), notwithstanding 
the concurrent increase of wave-length. In fact, free capacity and 
height afford two separate means of increasing wave-length without 
diminishing the power of emitting radiation ; while both together 
increase that power, for radiation is proportional to the square of 
SVI/A* and A? is proportional to S and also to J if the radiator is 

Straight. | 

X. But insertion of inductance coils in the aerial will have the effect 
of lengthening the wave without &trengthening the field at a fixed 
distance, and so must act deleteriously on radiation intensity ; 
though such coils will promote persistent oscillation and tuning, and 
‘may, therefore, be advantageous up to a point. Their use will 
‘always be of the nature of a compromise, and this whether they are 
actually inserted in the aerial or are inductively associated with it, 
.80 they should be kept to a reasonable minimum. 

. Tn an umbrella aerial whose ribs approach the ground, charge from 
the region of greatest capacitv has to ascend before descending ; 
Wherefore it fails to exert full magnetic force at a distance, and 
‘conserves sonre energy which it might radiate, thereby becoming 
more capable of tuning. The amount of potentjal tuning necessary 
or desirable in an antenna must depend on the method of excitation. 
. With shock-excitation some amount of it is essential, with main- 
tained waves it appears to be unnecessary, and accordingly, in the 
latter case, the more closely an antenna can approach to a simple 
Hertz oscillator—a copious radiator and absorber—the better, some 
kind of directivity being a still further intprovement when circum- 
‘stances allow. 

A practical remark may here be interpolated: the importance 
of great height for the upper capacity area is so striking, and the 
trouble and expense of securing it by artificial structures so obvious, 
that I doubt if sufficient attention has been paid—in the selection 
of a long-distance site—to the possibility of finding a mountain or 
rock of sufficiently non-conducting material to serve as the supporter 
of the upper part of an antenna for a station at its base. Experience 
would be necessary to ascertain whether the surgings in such a hill, 
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'the theory does not seem to attach importance to this process 
as an absorber of energy, nor to contemplate it from that point of 
view. 

At first sight it is not easy to realise physically why electrified 
particles should be thus propelled; but no flaw appears in the 
reasoning, and it may be classified as a phenomenon akin to the 
magnetic deflection of cathode rays. For (a) the electric force of a 
wave will ovbiously tend to move a charged particle in its own 
direction in the wave-front ; (b) directly it moves it is à current, and 
is, therefore, acted on by the magnetic component of the wave ; and 
(c) this action will propel it in a direction at right angles to both— 
'.e., normal to the wave-front. The article concludes with a mathe- 
matical consideration of this part of the subject, for which our 
readers must refer to the original. 


MODERN RAILWAY STATION LIGHTING. 


In former days solid carbon arc lamps were employed almost 
exclusively for the lighting of railway stations wherever electric 
energy was available. On the appearance of the flame arc lamp a 


Fig. 1.— ENTRANCE HALL TO PICHELSBERG STATION. 
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places where the substitution of flame arc lamps for the solid carbon 
lamp was impossible for technical reasons, and therefore only sources 
of light of weak or medium power came into consideration. Thanks 
to its extremely rapid development an opportunity was found for 
the meta] filament lamp which in consequence of its cheap and simple 
installation, the convenience of switching, cleanliness in use and 
satisfactory illumination, gave very good results. Since it has 
become possible to manufacture the metal filament lamp as a high 
candle-power lamp in units of 400 c.p., 600 c.p. and finally 1,000 c.p., 
in addition to its employment for the lighting of small stations it 
has recently come into consideration for the lighting of large railway 
station halls. 

A few of the stations built by the Prussian-Hessian State Railway 
Administration. in which the installations were carried out by the 
A.E.G., will serve to illustrate the employment of the metal lamp. 
The Pichelsberg station, situated in the middle of the Grunewald on 
the new Berlin-Npandau line. has been designed not only with a view 
to its utility but also to satisfy the zsthetic demands made by the 
pieturesque surroundings. "The entrance hall, the ceiling of which is 
supported. by columns of stained wood, is lighted by handsome 
fittings which are not suspended from the ceiling in the customary 
manner, but are fixed to the columns. For the lighting of the 
booking office windows, arranged along the long side of the hall, 
single pendants have been provided which can be switched in as 
required (Fig. 1). Owing to this division of the lighting an effect is 
obtained which is very pleasing to the eye. "The roof of the platform 
is carried on iron pillars which project some considerable distance on 
each side. The laving of the necessary leads, either in conduit or 
without protection. could be effected with comparative simplicity as 
the roofing material consists of wooden planks. The free construc- 
tion, which is not confined anywhere by supports, allows ample 
space for mounting the fittings and for obtaining effective lighting. 
For the exterior lighting. as in the case of arc lamps. tubuler 
iron standards are employed on which high candle-power 
lamps are suspended (Fig. 2). The conductors for the lamps in 
the present instance consist of cables led up the interior of the 
standards feeding the lamps with three-phase current at a pressure 
of 120 volts. 7 

In addition to the reasons referred to above, another decisive 
factor for the employment of the metal wire lamp m large railway 
stations was the facility permitted for installing the separate lamps 
at different points according to the local lighting i dagen 
In the new main station at Darmstadt, completed last din , pu 
lamps were employed exclusively for all the EN t e on ; 
forms, the goods yard and the leading-in lines, in ks e p? 
to 600 c.p. The electric supply is direet current at à press 2 

is t Darmstadt Electricity Works. e 
9 x 110 volts, and is taken from is fitted 

i trance hall (Fig. 3) and the platforms themselves are it 
main en l i lamps of 100 c.p. to 600 c.p. The 
with high candle-power metal lamp . he fittings 

eid i 1 the method of suspending the ng 
nature of the installation anc o Ml be remarked here in passing 
may be seen from Fig. 3. (It should be | 
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smoky by vertically arranged glass walls which lead off the smoke.) | down a very definite declaration, that they had arrived at the conclusion 
The cuter platfcrms are lighted by high candle-pcwer metal | that it was a matter of urgency that a chain of Imperial wireless stations 
lamps suspended on tubular standards in à simi'ar manner to the dedu be established. It would be impossible for the poor ? a 
system adopted for the Pichelsberg station described above. The | Commons. ‘The question therefore became not whether immediate 
extensive loading tracks of the adjoining goods station are lighted by action was desirable, but what sort of immediate action should be under- 
26 metal wire lamps of 200 c.p. each. These lamps are suspended | taken. The Lords of the Treasury discussed three possible ways in 
from span wires which pass over six tracks and have a span of 50 | which this work could be, or might be, immediately undertaken. First, 
metres. By this errangement the loading tracks are not encumbered |] that it should be constructed either by one of the Departments of the 
at all by any standards. As is well known, when carrying out | Government or by some new Department created for the purpose. 
instzllations for loading tracks the erection of standards gives rise to Second, that open tenders should be invited, and the most satisfactory 
considerable difficulties since, on the one hand, the passage of the | #cepted. Third. that if open tenders were impossible, that the work of 
trucks backwards and forwards must not be hindered by standards, | construction should be given to any one of the wirele ss telegraphic com- 
and on the other hand there is very seldom sufficient space between | PWES A3 ik ine se altema teste mquiry as qe te wheter 
tad racks for he erectonvol a standard Metal wire lamps are also any Gey ernment Department was In a position to construct the stations. 
k m ; The Post Office was certainly not in such a position : they had no staff to 
employed in all the waiting rooms, the booking hall and all offices and | geal with the matter. The Admiralty had a sufficient staff, but from the 
other rooms in the station building. For the lighting of the exterior | beginning they had expr. ssed a reluctance—which increased with every 
of the station and all the tracks arc lamps were selected, 51 triplex | application made to them—that their staff should be diverted from the — 
flame arc lamps being used connected three in series on a 110-volt | Admiralty wireless work to the work of the construction of this wireless 
circuit. For the lighting of railway installetions out-of-doors, | Chain. Existing Government Departments being thus ruled out—and I 
particularly mes d and Tate ciis aadal Po think this is the most important estan on this general discussion—the 
of light gre necessary to ensure the adequate lighting of the ground. question arose whether the Treasury would he prepared to sanction, on 
Thi» requirement is met by the recently introduced * long-burning SE D dd be aun ed eI onde = ae 
flame arc lamp " which combines the advantages of the flame arc | y TA Rn al P di M DM E oue oo 
i ; z : MAN T been with the greatest reluctance that the Treasury would have assented to 
light with very low costs for upkeep ; it also has a burning period of any such course. In the ordinary course, when ordinary work is to be 
80-100 hours so that it is only necessary to renew the carbons about |,done by men of experience, done normally in this country or in some 
once a week. Amongst others the stations at Beuel, Friedberg in | country under s'milar conditions, the Treasury scrutinise rather care- 
Hessen, Barmbeck and Wilhelmsburg near Hamburg are equipped fully the conditions under which suggestions of work of this kind is to be 
with such lamps. Another 60 lamps of the same type will be installed carried out. But when we are dealing with contractors outside this 
shortly at Stendal station. Railway offices make demands of a Rd aR a 2 WM ar e n Africa pie 
; edge . ae Singapore, a ency is the one constraining feature, it is no use for 
anes e a i EE neun anyone to say that in MCI or two, or in five years, we shall have got our 
wor with" auick d ud In h vk: the liehti staff together. When, too, we consider that the Treasury would have to 
Ork with quickness and precision. such places the lighting | shoulder in the name of the taxpayer unlimited liability, and that even at 
must be sufficiently bright but not dazzling, it must be provided | the end they had no guarantee in this largely novel enterprise of long- 
by lamps which are not in the way of the workers, and must be | distance telegraphy, I think those who study the interest of the tax payer 
economical, will approve of the action of the Treasury in only with extreme reluc- 
Interesting examples of this form of lighting are afforded by | tance assenting to such a condition. Expert engineers would have to be 
installations carried out by the A. E, G. at large Berlin goods stations. ee R "v competition with, or actually obtained from, 
Originally the met ighti | i omary 122-9. a E A panes, 
puse ds Pu dE me mod ofices, | Mr. J. Wan : Asin the case of the telephones mE 
fics ond ücvolt. Gideon CiesHIL was acd. Tath (ABO Mr. MASTERMAN e es. The buildings would have to be carried out and 
ATE : OTOT USEN nec ' | the various apparatus selected apart from and against the existing wireless 
the railway administration has decided in favour of metal wire lamps | companies. We should have no guarantee that any station would be 
for lighting a second similar office in the same station. The determin- | erected for £60,000. Supposing a station was erected or was half erected 
ing feature here was the fact that the former scheme of lighting | and did not work it would be impossible to refuse another £30,000 or even 
necessitated the simultaneous burning of all the arc lamps. even in | 40.000 in order to try and make it work, and in the end if it was unable 
cases where the office was only partially filled. ^ In the present scheme. to work we should be blamed, as former Governments have been blamed 
however, each lamp can be switched in and out separately as required. E VER n n n iA eigen ayia oe 
A RO i i ei y T heavy "s enormously increased the cust to 
The 100 c.p. lamps are suspended sufficiently low to light each desk | the tax paycr. ee acne of such a simple hinges the abe of 
vell, but are not dazzling, as a special fitting has been employed which | the Uganda Railway leads us to believe that so long as reasonable terms 
ìs the result of. many experiments, this fitting of a green shade | can be obtained from an outside contractor it is far better that the risk 
with a milk glass shade below it. É should be thrown upon that contractor than that the liability should be 
The lighting of railway stations and their auxiliary installations [ undertaken by the country. And beyond that, the House must realise 
requires a great number of variations in different forms of lighting. | if we sanctioned such an arrangement not only would there be delay and 
Tae addition of the metal wire lamp to the arc lamp for this purpose 
offers the possibility of meeting these demands in the most satisfactory 
manner when the most suitable form of lighting is selected in each 
Instance. 
We have to thank the Allgemeine Elektrizitáts Gesellschaft for 
the information contained in this article, which is based on one that 


liability, but there would be a very substantial contribution for royalties 
in connection with the patents. We do not get out of royalty payments 
appeared in the ** A.E.G. Journal," and for the loan of the illustra- 
tions. 


by constructing stations. The next question is that of open tenders, 
which is the method the Treasury favours enforcing in all contracts that 
come under its notice. In the original contract a year ago last March we 
were convinced by the representations made to us that there was onlv 
one company in a position to guarantee this long-distance wireless work, 
-and we cannot find ourselves convinced that any other company is quali- 
fied. There are suggestions that certain companies or systems are just 
on the brink of being able to effect this work, and that they have been 
gaining knowledge for many years. The Government, for imme- 
diate, urgent, strategic necessity, could not accept the verdict that a 
system was just upon the brink of being able to do the work. I do not 
think the Treasury could be blamed if they desired to see that the con- 
tract which the Postmaster-General is going to make is a contract with a 
company that has shown, not on certain days or weeks, but during long 
and persistent periods, it is able to carry out for commercial purposes a 
service day and night over more than 2,000 miles. In this connection I 
must refer to the report of the Scientific Committee : ' That according 
to our investigation the Marconi system is at present the only system of 
which it can be said with any certainty that it is capable of fulfilling the 
requirements of the Imperial chain." Therefore, our general considera- 
tion was this: if no reasonable terms could be obtained from a competing 
company, if the competing company, owing to the knowledge that it 
possessed being a monopoly, tried to extract the utmost from the British 
taxpayer, we would, undoubtedly, have fallen back on sanctioning an 
attempt to construct a chain ourselves. 

The last question, Are these terms so unreasonable that we should 
decline them with all the advantages we can obtain, and is the unreason- 
ableness of the demands such that they should be refused ? I am very 
glad to be able to state to-day that the very points on which the Treasury 
| pressed the Post Office in the origmal contract have been met owing to 


THE IMPERIAL WIRELESS CHAIN DEBATE. 


THE MARCONI AGREEMENT APPROVED. 


In the House of Commons on Friday, Aug. 8th, the Financial Secretary 
to the Treasury (Mr. MASTERMAN) moved: “ That the Agreement be- 
tween Marconi’s Wireless Telegraph Co. (Ltd.), Commendatore Gug ielmo 
Marconi, and the Postmaster-General, with regard to the establishment 
of a chain of Imperial Wireless Stations be approved." Mr. Masterman 
said: The necessity for the immediate construction of a long-distance 
Imperial wireless station was urged upon the Treasury many months— 
almost years—ago as something not merély desirable but essential, on 
the ground of urgent necessity. Some criticism has been made outside— 
I do not think inside—the House on this question of urgency. I do not 
think that anyone in this House is prepared to raise such criticism, The 
ilea that because nothing has happened by virtue of delay, nothing will 
happen if that delay is continued, is not a statement that can be regarded 
as a matter of serious controversy. There is really no need for me to 
emphasise this pint, because after heariuy fully the evidence from the 
Admiralty, War Office, India Office, and representatives from South 
Africa, the Committee unanimously, more than six months ago, laid 


the hard and skilful bargaining of the Postmaster-General There wero 
two points of criticism of the terms. We criticised especiallyjthe demand 
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for 10 per cent. of the gross receipts if any patent of the company was in 
use, and we thought, and I believe also that a great majority of members 
of the House thought, that supposing some small or non-essential patent 
which might be essential for one part of the chain but not for the other 
was to be used, it was too much to expect that we should have to pay 10 
per cent. of the gross receipts. The Postmaster-General has been able 
to get a very valuable concession on that matter, and has so arranged for 
the splitting up of the 10 per cent. between the various necessary appa- 
ratus for a wireless chain that any time any particular part of that appa- 
ratus is used, where it is clear that the patent is owned by the company, 
the royalty on the gross receipts are immediately to be reduced by a sub- 
stantial amount. The second point of criticism was on the question of 
the right of inspection in other wireless stations, and there also, in clause 
19 of the new contract, the Postmaster-General has been able to effect a 
very sul stantial concession in which in the first place, full satisfaction 
has been given to the Postmaster-General that there is a case for believing 
that their patents are being violated, and, secondly, that whatever ex- 
amination takes place under those conditions shall be an examination 
conducted with complete secrecy, and with no giving away of information 
which might be harmful to the owner of the patents. Under these con- 
ditions I believe the Treasury have a clear and satisfied mind that the | est 
possible bargain has been made and that the bargain is good in itself, and 
we have sanctioned the contract made by the Postmaster-General for the 
immediate erection, first of three stations and later of the complete chain 
which is required for Imperial and strategical needs, The contract is not 
a very large sum in itself in comparison with the enormous amounts of 
contracts which the Treasury has to supervise from time to time. T have 
no doubt at all that if the original licence which the company asked for 
had not been refused, and if in the two yearssince then thecompany had 
actually erected these stations and were engaged in transmitting messages 
from London, South Africa, or Singapore, that the whole House would 
have been willing and anxious to purchase that system on behalf of the 
Government and would have been willing to have paid considerably more 
than the amount we have to pay for it at the present time. I ask the 
House to say that the Treasury has a right to approve of this agreement. 
Sir HENRY Norman: I have admired, as every member of the House 
must have admired, the very great work and devotion which the Post- 
master-General has shown in this matter. 1 have fully recognised that 
in the whole of this matter the Postmaster-General has worked with a 
single eye to the public interest, and I cherish the hope that the right 
hon. gentleman will be able to say the same thing of me. I desire to say, 
to avoid any misapprehension, that I have no prejudice whatever against 
the Marconi Company, I have never, in speech or in writing, spoken of 
Mr. Marconi's work without high appreciation, and of himself otherwise 
than with perfect courtesy and respect. I know perfectly well that in the 
commercial organisation of wireless telegraphy to-day the Marconi Com- 
pany is ahead of all its rivals, and, if Imperial and strategic urgency were 
proved, I, for my part, should not take the slightest objection to the 
Government purchasing outright any number of requisite Marconi 
stations at any price within reason, and, 80 far from appearing here as the 
advocate of any other company or syndicate or system, I am frankly 
opposed to them all on the terms of a contract like this. My attitude is 
simply that of an advocate of State-ownership and of that complete 
liberty on the part of the Government which was so strongly recom- 
mended by Lord Parker's Committee. It is agreed that the question of 
urgency is at the root of the whole matter. The contract with the 
Marconi Company at this moment is due to urgency and to urgency alone. 
I have no doubt that the Postmaster-General himself, except for urgency, 
would probably think it best to wait developments a little longer. Within 
& few months the Poulsen Company, with their Irish station. will either be 
communicating freely with Canada, or they will have failed to do so. 
Within a few months the Goldschmidt Company will either be com- 
municating regularly from their station near Hanover with the United 
States, or they will have failed to do so. The Parker Committee qualitied 
their recommendation of the Marconi system by the words: ‘ If rapid 
installation and immediate and trustworthy communication be desired.” 
Lord Parker and Mr. Duddell have since stated : Mr. Duddell, ** If six 
months delay did not much matter in the establishment of an efficient 
Imrerial chain," and Lord Parker, “ If the erection of wireless stations 
were a matter of urgency." Urgency, therefore, is vital to our decision 
to-day. If extreme urgency does not exist, there is no reason why we 
should ratify the contract now, and there are a good many weighty 
reasons why we should not ratify it. Does such urgency exist? We 
have been given in several quarters the bare assertion that it does exist ; 
but I respectfully submit that this House is entitled to something more 
than a bare assertion to that effect. At any rate, we are surcly entitled 
to bring our own intelligence to bear upon this aspect of the problem. The 
area of any naval war in which we could conceivably be engaged within 
tie next six months must be in the North Sea, in the Eastern Atlantic, 
anl in the Mediterranean. We have at this moment complete and effi- 
cient wireless communication with every point and every ship in the 
whole area. Within an hour an official message could be transmitted from 
London to the whole area, and beyond. Every student of wireless knows 
this perfectly well. Therefore, I contend that no Imperial urgency can 
exist within that area. If it exists anywhere, it is in the Indian Ocean, 
io the Cape, or towards the China and the Australasian seas. That does 
not seem very likely, but, supposing it to be the case, then the first 
stations of the Imperial chain should be those in Egypt, East Africa, 
South Africa. and India; but one of the first three stations to be erected 
is in the Midlands, and when it is finished a year hence we shall be in 
precisely the same strategica] communication within this range as we 
are at the present moment. If the plea of urgency were well founded, 


the English station should be the last, and not the first, to be constructed. 
I cannot bring myself to believe that such urgency exists beyond the 
Mediterrancan, in spite of all our cable connections with other parts of 
the Empire and of the world, as to forbid a few months’ delay for the sake 
of possible great advantages. The First Lord said recently: “ This 
country has been deprived of the advantages in regard to wave-length 
and priority, and no step which will now be taken can put us back into 
the position which we have lost." I deny that statement. I believe 
that I know the wave-lengths of every big station in Europe. If I do 
not, 1 can very easily measure it at my own little station when next it is 
in operation. The only wave-length adopted in Europe during last year 
which could possibly be a wave-length of the Imperial station is Han- 
over's, which has a wave-length of 7,500 metres, and, if the Goldschmidt 
system proves the success its promoters anticipate, you could erect a 
dozen of those stations in England alone with wave-lengths that would 
not conflict. I further submit that we have not lost any position of 
advantage, for the simple reason that it is impossible to point to any 
country which has gained a position of advantage, and I think it was bad 
that such statements should be made in this House unsupported by any 
evidence whatever. 

I now come to what in the minds of many of us is the most important 
question, the erection of the stations hv the State. Hon. friends of mine 
on this side of the House and I myself have from the first contended that 
the Government should erect its own stations. The Postmaster-General 
has replied that the Post Office has neither staff nor experience, and that 
it cannot, and the Admiralty will not, erect the stations. The alter- 
native, he said. is the creation of a new staff and the employment of a 
supervising engincer of distinction and capacity. To this course he saw 
numerous and fatal objections. First, there is no engineer who has 
already had the requisite ex perience, Secondly, there is no staff. Thirdly, 
the prorosed initial cost might be exceeded. Fourthly, it would be 
troublesome to arrange the various royalty pavments if the Government 
used its powers under the Patents and Designs Act. Finally, there 
would probably be some delay. 1 venture to think that it is almost as 
easy to supply the answers to these objections as it is to summarise them. 
To take them in reverse order, there would no doubt be some delay, 
but it would be more than compensated for by the greater advantages 
secured. It would be troublesome, no doubt, to arrange about royalties 
and patents in the different countries. There has already been some 
difficulty in discovering the nature of the rovalties in some of the countries 
affected by the Imperial chain. But who should take trouble of that 
sort in a matter of this kind if not a Government Department ? Do not 
Government. Departments exist precisely for such purposes? Again, 
it is said the initial cost would probably be exceeded. But against that 
there would be great economical and financial saving subsequently. 
Then the suggestion is that we have no staff—no engineer of sufficient 
experience. Had the Australian Post Office a long distance wireless 
staff and an experienced engineer ready to its hand ? Yet without hosi- 
tation the Australian Postmaster-General decided to erect the Imperial 
station for the Imperial chain, and called for tenders. The obstacles 
which affright our Government apparently had no terrors for him. ‘The 
American Bureau of Radio-telegraphy is under the control of a very 
eminent civilian scientist, Dr. Austin, and I am not aware that he had 
ever erected a long-distance station until the enterprise of the United 
States Government gave him the opportunity. The Canadian Post- 
master-General does not think the Marconi system thc only available one, 
for he gave a concession to the Poulsen Company. The United States 
Government is purchasing its Panama—Washington station, and the 
Australian Government its military station, from the Poulsen Company. 
Our desire that the State should construct its own stations is absclutely 
and perfectly confirmed by the report of the Parker Committee: “ For 
the purpose of testing, examining, and, if necessary, further developing 
any new invention or suggested improvement in wireless telegraphy, 8 
trained staff with an engineer of speciai knowledge and standing at its 
head will be necessary. Under the guidance of such a staff and an engi- 
neer we see no reason why the Post Office wireless stations should not be 
ultimately equipped with apparatus far more efficient than that now 
used in any so-called system, more especially as the Post Office will be 
able to combine, in spite of existing patent rights, apparatus or devices 
which, because of the existence of such rights, cannot now be combined 
by anyone else." That is precisely what we have urged. The question 
of urgency apart, to me it scems clear the right hon. gentleman is acting 
in direct contradiction to the scientific body which he himself appointed. 
It is clear there need be no difficulty whatever in discovering engineers 
with the requisite knowledge or a staff with the requisite competence. It 
has been stated that there is no guarantee that the station when erec:ed 
would work. Lord Parker’s Committee had no misgivings on that point. 
They evidently believed that a telegraph station could be erected by the 
State with all the powers and all the advice it could get, and to say that 
it would not work is, I respectfully submit, hardly serious criticism. 1 
read in the “ Daily Chronicle” yesterday: ‘ The Universal Radio 
Syndicate, the British owners of the Poulsen system, is busy erecting its 
station near Ballybunion, co. Kerry, to begin its transatlantic services 
between Ireland and Canada. Mr. Campbell Shaw, son of the late Mr. 
Norman Shaw, is the constructional engineer of the station. Messrs. 
George Trollope & Sons, of London, are erecting the huge wooden towers 
necessary for the station. Mr. Palmer, of Palmer's Travelling Cra:lle Co.» 
is supervising the erection of the wooden and steel towers. <A repre- 
sentative of Messrs. Humphreys is erecting the steel buildings." I know 
nothing of that statement, but it sets out just the way a Government 
station should be built. It is precisely what has been done by the Aus- 
tralian Postmaster-General. The buildings, masts, wires, earth connec- 
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tions, water, lighting, steam plant, electric power plant, switchboards, 
and a good many other things—all these would be supplied by ordinary 
contractors to the Government specifications ; and & good deal of the 
actual wireless apparatus itself, such as the condensers, could be supplied 
ready made within a very short time after the issue of the specifications 
calling for them. It may be asked, Who is to supply these specifica- 
tions? That, of course, is a vital question, and it brings me to the sub- 
ject of tbe Admiralty. The Admiralty have bcen asked, as appears from 
the correspondence issued by the Postmaster-General, if they would erect 
a station. Of course they refused. It is not to be supposed for a 
moment that the Admiralty would detach a Jarge number of expert 
officers from important daily naval duties to do the work of that kind. I 
should like to ask the Postmaster-General this question: Have the 
Admiralty been asked if they would furnish specifications which would 
enable the Government to build the station ? If they were asked, what 
wastheirreply ? Ifthey were not asked, then it is not correct to say that 
the Admiralty have declined to assist. because the Postmaster-General 
has not availed himself of all the opportunities open to him. The Post 
Office appear to have asked the Admiralty to be contractors. whereas 
they should have asked the Department to act as consulting experts. A 
somewhat similar misapprehension appears to me to exist regarding the 
question of staff. There are two kinds of staff. The first, of course, is 
the eminent supervising expert staff, and surely that could be perfectly 
well undertaken by a small expert committee, or the Admiralty could 
spare for a time one of its expert officers to supervise the work during the 
first period ? The second part of the staff consists, of course, * i the 
ordinary operating staff, and the Government, I am convinced. has only 
to let it be known that, six months hence, they are prepared to receive 
application to enrol in the Civil Service a number of expert, experienced 
wireless operators, and th: y would have £0 or 100 qualified men offering 
their services at once. The most technical apparatus of all would be 
bought ready-made. Whether it be the Poulsen generator or the Gold- 
schmidt alternator, if after consideration and demonstration it was de- 
cided to install either of these, it is certain to be bought ready-made. 
These people would sell outright. My own opinion—I can only give that 
—is that I am sure the Marconi Company would do the same. They 
simply could not afford to let such an opportunity and such an advertise- 
ment escape them. If they did, the Patents and Designs Act give the 
Postmaster-General every power he wants. One other word upon this 
point. It is, of course, to the interest of some people to invest wireless 
telegraphy with an atmosphere of mystery and wonder, to have it re- 
garded as a kind of hieroglyphics which only the rare few are able to 
decipher, and to have it thought something so marvellous and occult that 
the profane must stand afar off, I say quite frankly that it is not so. 
To use a colloquialism, this is very largely bluff, as every wireless expert 
knows perfectly well. Independent scientific opinion is overwhelmingly 
In favour of State construction and unfettered State ownership. The 
leading journal representing that opinion in this country is, of course, 
THE ELECTRICIAN. A few weeks ago, in an editorial article, THE ELEC- 
TRICIAN said: “ It is agreed on all hands in technical circles . . . 
that there must be at once created a strong Government Department to 
deal solely with radio-telegraphic matters. We subscribe to this view.” 
There reached me this morning, as I was starting to come to the House, 
the number of THE ELECTRICIAN which appears to-day, in which I tind 
the same view expressed with even greater force: “ In our opinion, the 
most important point is the determination of the Government that, in 
view of the decisive statements of the Admiralty, War Office and Post 
Office, no steps are either desirable or possible towards the establishment 
of the Imperial Chain by a State Department, either existent cr pros- 
pective. We greatly deplore this determination, which we regard as 
unwise, unstatesmanlike, and unjust to the scientific and engineering 
staff already in the service of the State, and also to the staff which we 
feel sure would be collected by the State without difficulty—a staff which 
we believe will of necessity have to be created before any long period 
clapses. We consider the present moment opportune for this important 
purpcse, and refuse to believe for one moment that any serious obstacle 
to this advance exists which would not instantly disappear when it 
became known that the State was prepared to create a separate Depart- 
ment for the highly scientific and technical work which the provision of 
an Imperial chain involves." For my own part. I am ashamed of the 
Suggestion that there is not sufficient scientific knowledge in this country 
to undertake this task. We should lose a little time and a little money, 
bnt as an Englishman I do most earnestly desire to see my country pre- 
sent to the world a spectacle of due administrative conrage and scientitic 
competence, The highly objectionable royalty of 10 per cent. on gross 
receipts is, of course, gone, or it is divided up among many stations and 
many different parts of apparatus. I do not think that will very much 
affect the result. Take anexample. Supposing that under an arrange- 
uos of this sort there should be installed, as an integral part of a great 
s a big heavy fast-running machine, running under some patent for 
ubricated bearings. To arrive at the ro yalty payment for those patented 
bearings you would have to dismantle the whole machine and bring the 
Working of the whole plant to a standstill for a considerable time. The 
engineer in charge would certainly say it was not worth while doing that, 
and those responsible would say, “ We had better go on paying." That 
8 what will happen if these Marconi stations are erected, because all the 
parts of the station, patented and non-patented, will form one whole 
UE and it would be costly and difficult and involve delay to 
“minate the royalty-paying bearing parts. If you give a royalty on the 
i receipts, however you may split and divide it up, you wll weave 
en yourself a net in the interest of the contracting company which 

endure for the whole of the royalty period. I object also to the defini- 
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tionof Marconi patents which remainsstill in the contract. We havein the 
House, in the person of Sir G. Marks, a man who is recognised as being a 
patent expert, and I very much hope he has an opportunity of speaking. 
He will state the objections far more clearly and with far greater authority 
than I could pretend to. I object also to clause 15, sub-sec. (4). I 
cannot understand why any new patent should have to be used in a 
Government station before the Marconi Company are prevented from 
acquiring it for royalty purposes. I hold, in the words of the Parker 
Committee, that the Government ought to have complete liberty to 
negotiate for any new patent wrether they have previously used it or 
not. As I understand the matter, the system of royalty payments and 
the conditions under which those royalties are to be paid or discon- 
tinued are in complete contradi tion to the most important recommenda- 
tion of the Parker Committee Report. Ido not understand the last para. 
of clause 2 of the new agreement, which says that the Postmaster-General 
shall not install any system of producing continuous waves if the Marconi 
Company can show that they can do the same thing with equal efficieney 
and economy.  Fither that clause places another fresh handicap upon 
the Postmaster-General in the interests of the Marconi Company, or, if it 
does not, why is it there at all? I am greatly desirous that the schedule 
of patents upon which these rovalties are paid should be attached to the 
I cannot understand why that schedule of patents cannot be 


contract. 
given. J think we should be informed during the debate in what way the 
Postmaster-Genera! is giving effect to the recommendations of the Parker 


Committee in clause 31, namely, that °° the stations should be constructed 
and equipped with a view to the possible and probably rapid develop- 
ment of the art, and we think it would be wise that at any rate two of the 
stations should be used at once, not only for commercial purposes, but as 
experimental stations, in which the various high-frequency generators 
hereinbefore referred to and also any suggested improvements in any 
part of the apparatus should be installed." Are we to understand that 
the Marconi Company have undertaken to erect two experimental 
stations of form, dimensions, and character suitable for the immediate 
installation, if the Government should see tit, of both the Poulsen and the 
Goldschmidt system ? There is one other point of the most urgent im- 
portance, that is the absolute necessity for a permanent laboratory of 
radio-telegraphic research. Research of this kind is being carried on in 


a number of Continental laboratories with highiy expert and enthusiastic: 


statis. I had the pleasure recently of spending some hours with these 
different staffs at their different stations. It is urgently necessary that: 
we should have the same thing in this country upon a permanent basis. 
The appointment of Mr. Duddell, in whatever capacity he has been 
appointed, is, of course, in all respects an admirable one, but I want to 
submit to the Postmaster-General that the Committee analogousto Lord 
Parkers, which he proposes to call together as occasion arises, is too 
vague and nebulous for this purpose. I am not without hope that be 
may be able to tell us to-day that he has decided to deal with this matter 
as we all desire that it should be dealt with and as is essential in the public 
interests. 
Finally, do the Government and does the House realise what is being 
done in long-distance wireless communication to-day ? There is the 
United States Government. which now has established a station at 
Washington in which they claim that they will be able to communicate 
with the United States warships at any time up to a distance of 2,400 
miles. They have decided to purchase and instal the Poulsen system on 
the Isthmus of Panama to communicate with Washington, a distance of 
over 3,000 miles, through, I presume, one of the most difficult districta in 
the whole world from the point of view of radio-telegraphy. The Tele- 
funken Company, from its great station at Nauen, has already trans- 
mitted signals to the German Congo, not far short of 4,000 miles, and 
they are pursuing their experiments with the view of making that a 
regular system. When I was in Germany they placed their log book in 
my hands, and all their records of failures and successes, to examine. It 
is beyond doubt that they have received not only signals but messages 
from the United States at Nauen. There is, of course, the Goldschmidt 
system which, immediately on being installed, succeeded in transmitting, 
not messages, but signals, to the United States. It has machines which 
can do that. and there are arrangements for repairing them. I saw them 
when I was in Berlin. They are quite competent to transmit signals, and 
it remains to be proved what those machines are capable of doing. I 
do not pretend for a moment that they have been fully tested. They 
told me that those machines would be installed to-day, Aug. 8. There 
is the great station erected for the French Government by a distinguished 
French ex pert on the Eiffel Tower. Canada, as we all know, has given a 
concession to the Poulsen Company. There is also an interesting station 
at Laeken, near Brussels, which has been erected by the Belgian million- 
aire, Robert Golcschmidt (not Prof. Goldschmidt) at his own expense 
and on his own scien'ific knowledge. It has already transmitted 
signals to Morocco, and the object of the station, which. is under 
the patronage of the King of the Belgians, is to secure communi- 
cation with the Belgian Congo. Experiments are being.carried out 
by Mr. Goldschmidt with that object. Then there is our own Navy, 
which has been conducting experiments in wireless telegraphy. With 
the question of urgency out of the way, surely there is ground here 
for further investigation and consideration for a short time before we 
finally commit ourselves. I appeal to the Government, even at this 
eleventh hour, to allow further consideration to be given to this subject, 
in view of lack of independent external support, in view of opposition from 
influential quarters, and even of Liberal members. This great Imperial 
scheme ought to be carried into effect by the unanimous vote cf the 


House of Commons. 
(Continued on page 7784) 
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THE LEGAL EQUIPMENT OF AN ENGINEER. 


As the responsibility of an engineer increases it is a curious 
fact that engineering proper is frequently left more and 
more in the background. For while at the beginning of his 
career he is concerned with details, it may be with proper 
running of an engine or à dynamo, as his experience in- 
creases he finds it necessary to consider schemes as a whole, 
and the arrangement of engines, boilers, generators, bat- 
teries, and all their accessories so that they present a well- 
proportioned unit. A step further brings him to the con- 
sideration of questions of finance, and then, altogether 
apart from the purely engineering features, he has to 
decide whether the scheme is justified from a monetary point 
of view, or whether possibly a scheme on entirely different 
lines would complv better with the financial conditions 
that have to be fulfilled. As a rule, any modification in the 
financial position is a matter with which he cannot deal, 
and he has, therefore, to comply with the situation as it is 
presented to him. 

The successful engineer should then undoubtedly be a 
man of many parts, We have already mentioned that he 
should know something of finance. And in this connection 
it is curious to note that some people think that £. s. d. has 
nothing to do with engineering. As a matter of fact it is 
this that introduces the greatest difficulty in many engineer- 
ing problems, and there is some truth in the American de- 
finition that the engineer is a man who can do for one dollar 
what any fool can do for two. It is this absolute necessity 
of obtaining a given result for a given expenditure that 
causes most of the difficulty in engineering work. Now, 
another subject with which the engineer should have some 
familiarity is that of law. This follows almost naturally 
from his contact with financial matters, for anyone who is 
at all connected with finance will sooner or later be forced 
to take an interest in law. 

In saving this we do not for one moment suggest that 
everv engineer should be his own lawyer. Any engineer 
who was would have a fool for a client and would 
moreover at the very best certainly end by spending more 
money with less satisfaction to himself than if he went to a 
solicitor. Nevertheless, there are many legal points with 
which he should be acquainted and which have a bearing 
upon engineering. These points have been dealt with recently 
in a lecture by Major W. A. J. O'Meara to the students of 
Faraday House, and in another column our readers will find 
an abstract of this lecture. As an example of what we mean 
we may take the case of contracts. Infractions of the law, it 
may be as well to remind our readers, may be roughly divided 
into two classes : those relating to public and those relating 
to private injuries. The former are commonly called 
crimes and fortunately the engineer need, in his capacity as 
a citizen, only have a bowing acquaintance with the law 
relating to them. The latter, on the other hand, involve 
violations or deprivations of the legal rights of individuals, 
either under the Common Law (in which case they are 
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known as torts), or under contract. 
which is of greater importance to the engineer, though as 
Major O'Mgana points out, the border line between the 


It is the latter class 
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not impossible to draw a moral from the facts he sets down. 
And the moral, we think, is briefly this : Observe the com- 
plication of the law and beware ; in drawing contracts seek 
specialist advice and so avoid trouble later; if involved in 


two has never been well defined and is constantly becoming 
| a dispute over legal questions again seek specialist advice 


more and more confused. 

A contract in its simplest form is really an offer made bv | and be guided by it, and so save yet more expense ; finally, 
one party and accepted by another, either formally in writing | have as little to do with the law as possible if peace is desired. 
or by word of mouth, to which the law attaches a certain 
binding force. Once made, though made bv the voluntary 
act of the two parties, it is, if necessary. enforceable by law, 
however improvident the conditions may be. There are 
certain obvious exceptions to this rule, but they need not 
be mentioned here, nor need we deal with implied contracts, 

Die Funkentelegraphie. By H. Tuurn. (Leipzig, 1913: B. G. 


as most contracts entered into by engineers are likelv to be Teubner.) Pp. 126. M125. 
We must pass by, too, the The object of this volume is not to be a scientific handbook 
on wireless telegraphv, but rather, as its title indicates, a 
general dissertation on the subject. The history of the de- 
velopment of radio-telegraphy is cut down as much as possible, 
and mathematical proofs or demonstrations or any kind are 
entirely * barred.” The book is written for Germans, and 
accordingly the main German system, the Telefunken, is alone 
described. A certain amount of detail is gone into, but is such 
that a knowledge of the subject is necessary for it to be of use 
to the reader. Some excellent pictures of Telefunken appa- 
ratus are shown, and a section is devoted to wireless tele- 
graphy in the German army. Later on in the book, reference 
is also made to the test that military sets were put to in South 
West Africa in the Herrero rising, and also to the svstem of 
stations connecting the German Empire to her African pos- 
sessions. Wireless telephony has an entire chapter devoted to 
it. Inthe appendix two tables are given, the one showing the 
Telefunken stations in use in all countries in the world, and the 
other giving a few details on the various tvpes of Telefunken 
sets, of which there are 35 standard patterns, 10 for ships, 15 
for land stations, and 10 for military purposes. 

The main effort of the book is devoted to indicating the 
place wireless telegraphy takes in everyday commercial life. 
There is a map showing all the large commercial stations in this 
country, on the German sea ccast and in the Scandinavian 
Details of all these stations are also given in tabular 
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free, on receipt of publisned price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 


expressed in certain terms. 
difference between contracts made under seal and simple 


contracts, as well as the subjects upon which contracts may 
not be made or which, if made, are invalid. 

It is important to note in regard to the actual making of 
contracts that contracts of corporations must in general be 
made under the common seal of the Corporation. There 
are, however, certain exceptions to this rule which gener- 
ally operate against the Corporation and in favour of the 
other party to the contract. It is well to remember that 
where the value of the contract exceeds £50, the Public 
Health Act of 1875 lavs down that the contract, to be valid. 
must be under seal, as engineers have in time past found 


to their cost. 
Other points of interest to engineers in this connection 


arise under the Statute of Frauds. Where a third person 
undertakes to be responsible for the payment of goods sold 
by the engineer to another, the "contract" between the 
engineer and the third party should be put in writing to 
prevent disappointment at a later date. Questions regard- 
ing sale of land and agreements also come under this statute, 
and their complicated nature should be sufficient warning 
to the engineer to order his steps warily when treading in 
this direction. 

In regard to the discharge of contracts it is important to 
note that a breach by one party gives a cause of action to the 
other which, if successful, entitles the damaged party to 
pecuniary satisfaction, and the measure of the damage is 
usually determined by the result the breach is likely to have 
on the injured party. This means that it at the time of 
making a contract one party makes known that, in the event 
of failure on the part of the other party to fulfil the contract, 
there are special circumstances which will involve abnormal 
loss to the injured party then the Court may take these 
special cireumstances into account in assigning the amount 
of damages. The circumstances that presuppose the ab- 
normal loss must, however, be made known to the other 
party when the contract.is made. 

In the above paragraphs we have commented briefly on 
some of the more important landmarks in the law of con- 
tracts with which the engineer is likely to make a more or 
less close acquaintance. In the course of a short leading 
article it is impossible to do more than draw attention to a 
few points. Indeed, Major O’Meara has found it difficult 
to do more than this in the course of his Paper. But it is 


peninsula. 


form. 
The last chapter of the book deals with the legal aspect of 


radio-telegraphic work in German, international, and maritime 
law in time of war. It is interesting to read how the German 
code had to be altered so that the wording of the law on tele- 
graphs of 1892 should include the new means of communication. 

Accounts of the Berlin Conference of 1906 and that in Lon- 
don in 1912 are to be found in the last chapter. The book for 
its size contains a marvellous amount of information. 


A. H. S. 


Technical Electricity. By H. T. Davince and R. W. Hutcurssoy, 
(London, 1912 > University Tutorial Press). Pp. xii.4- 590. 5s. 6d. 


net. 


This book, first published in 1906, has now reached the third 
edition (fourth impression), and we are glad to observe that its 
career has been so prosperous. It has been brought well up to 
date and includes matter on such subjects as drawn-wire metal 
filament lamps, modern testing instruments and automatic 
reversible boosters. The authors recommend it for use in 
connection with certain Board of Education and City and 
Guilds examinations, and we know of no book better suited to 
such a purpose. Naturally enough, some of the points dealt 
with have to be dismissed in a very few lines ; but, since there 
is a demand for instruction of this kind, presumably it has to 
be met, and in this case it 1s well met. There are one or two 
criticisms which we may, perhaps, be allowed to offer. For 
example, we observe our old friend the “ mho ” as the unit of 
conductance, and we venture to suggest that it has, by now, 
served its purpose and might well be relegated to o'scurity. 
As a contrast to this piece of pedantry we have the expression 
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“shunts and shunting”! Although this term is commonly 
used it can scarcely be defended by authors who favour pedan- 
try. The authors have also favoured the word “ periodicity " 
for frequency, and “ direct " current for continuous current, 
to say nothing of C for current, despite the dicta of the Electro- 
technical Commission, The book is well printed and the dia- 
grams are commendably clear. Ri La P. 


Notes on the Materials of Motor Car Construction. By A. E. 


BERRIMAN. (London: &t. Martin's Publishing Co.) Pp. 171. 
5s. net. 


This book deals with a fascinating phase of motor car engi- 
neering. The basis of the work is the microscopic study of 
automobile materials. Numerous unique micro-photographs 
are to be found as illustrations. Bv its non-technical explana- 
tion of the elements of his machine, the first of the two sections 
into which the work is divided will be of special interest to car 
owners. In the second part information of an advanced 
character 1s provided upon metallurgical processes and their 
effects upon the materjals of construction. Those engaged in 
the design and construction of high-speed machinery will find 
this information of absorbing interest and we!! worthy of their 
close consideration and meditation. The degree of care neces- 
sary and actually exercised in the choosing, blending, heat- 
treating and testing of the structural materials used in the 
finest of car manufacture must come as a great surprise to 
engineers outside the pale of the automobile industry. 

It is not to be assumed because of the above that this book 
is a treatise upon metallurgy. Really, it is descriptive of the 
daily routine of the renowned Daimler factory, a fitting repre- 
sentative of the highest development of modern practice. The 
following quotation, taken from the title page, is given in order 
to make clear the scope of the book: " Notes on the materials 
of motor car construction, an account of modern metallurgical 
science applied to automobile engineering, including detailed 
descriptions of the principal processes involved in the pro- 
duction and testing of iron and steel, together with a collection 
of micrographs and charts graphically illustrating the influence 
of heat treatment of metals.” The author (the technical 
editor of ** The Auto ") has been afforded unusual facilities by 
the Daimler Company in the preparation of this work. Whilst 
the company has in this book scattered broadcast unique in- 
formation of considerable commercial value, the outcome of 
many years' research on the part of their metallurgical depart- 
ment, information which to the ordinary individual in the usual 
course of life is practically unobtainable, they possess in this 
beautifully printed work an advertisement of undoubted value, 
one which promotes in the mind of the reader a spirit of con- 
fidence in the Daimler productions. AG. 
Foundations and Machinery Fixing. ByF.H.DaviEes (L ndon: 

Constable & Co.) Pp. 152. 2s. net. 

For a matter of such potentiality for good or evil it 1s sur- 
prising that, apart from contributions to the technica! journals 
and the Transactions of the various societies, this subject is 
almost void of literature. The few pages generally allotted to 
it in engineering text-books are quite inadequate for even a 
general consideration of the multitude of problems associated 
with foundation design. 


The tabulating of data for comparative and analvtic pur- 


| 
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poses is not an easy matter, for many firms endeavour to keep | 


as exclusive as possible the data of the foundations that they 
have provided for their productions. The data in this book 
are drawn in many instances from articles published in the 
technical press. The subject is one of considerable complexity, 
the variables are many, and unexplored depths still remain 
awaiting investigation. Its importance, because of its int mate 
association with vibration troubles, has been manifested in the 
law courts, and has merited the close consideration given it by 
some of our leading engineers. 

The problems relating to concrete foundations, their design, 
construction, preparation of the site by piling if necessary, 
material, &c., covers more than two-thirds of the text. Costs 
and labour charges are given wherever possible, so increasing 
the utility of the book. Because of the variableness of the 
conditions obtaining in different districts the figures given 


must be accepted with reserve. "They are useful for compara- 
tive purposes. The causes and effects of vibration and 
methods of isolating machinery receive a fair amount of con- 
sideration. A number of methods of fixing electric motors to 
suit varying conditions are illustrated and described and form 
the concluding chapter of a useful little book. A. C. 
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A NEW LOADING RHEOSTAT. 


BY H. H. BROUGHTON. 


Summary.—An inexpensive loading rheostat, built up on the inter- 
changeable unit system, of simple and sound mechanical construction, 
for use in test rooms and engineering laboratories is described. 


When the heavy electrical engineering laboratories at the 
Brighton Technical College were being equipped some years 
ago, the writer, after examining a number of the loading rheo- 
stats on the market, came to the conclusion that those rheo- 
stats which were not too expensive were eminently unpractical 
and entirely unsuited to the rough service of an ordinary test. 
room. Moreover, it was evident that in many of the expensive 


oF RHEOSTAT. 


makes unnecessary refinements were introduced, and that in 


all cases inadequate provision was made for easy inspection 
and repair. 


With the laboratories in full swing it is necessary at certain 
times to dissipate some 60 kw. or 70 kw. total, at about 230 
volts, from perhaps six or eight continuous and alternating- 
current machines, varying in output from 4kw. to 30 kw. 
After making numerous calculations, experiments end life 


| tests, and after trying various types of rheostat,it was found 
' that small portable frames composed of 12 interchangeable 


| 
| 
| 


sections were economical to construct and to maintain. 


In the rheostats first constructed on the plan about to be 
described a resistance material composed largely of iron was 
used, and this deteriorated so rapidly that after a short time 
the whole of the coils had to be scrapped. Later Eureka wire 
of 22 S. W.G. was used with entirely satisfactory results. The 
general arrangement of the rheostat will readily be followed. 
from Fig. 1, and the detail drawing of one of the interchange- 
able sections, or “ units," as we call them, is given in F ig. 2. 
Each unit in the frames of standard size is designed to dissi- 
pate 750 watts (3 amperes at 250 volts), though units of watt- 


capacity varying from 250 to 1,000 at 50 to 500 volts have been. 
constructed. 


Fia. 1.—GENERAL ARRANGEMENT 
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Referring to the drawing (Fig. 2), A is a light steel frame of , stock is exhausted quick-break knife switches, as connected 
the dimensions shown. It carries at the top and bottom small | shown in Fig. 3, will be used. Certain of the rheostats are 
porcelain insulators, B, through which pass soft copper con- | being connected up so that the units can be coupled in series or 
nectors, C, with eye-shaped ends. The resistance coils, of | in parallel or in series-parallel, thus giving a large number of 
which there are 14 in series per unit, are merely hooked or| arrangements. A typical wiring diagram is given in Fig. 4. 
twisted top and bottom to the connectors. At first it was | It should here be stated that as all the unite are alike and 
thought that this simple contact would be unsatisfactory, but | interchangeable very few spares have to be stocked. 
during several years’ hard service no trouble from this cause | In the latest form of this type of rheostat resistance nets are 
has been experienced. Each of the 14 coils contains about | being used. With the nets, the cost is reduced and the wire in 
5:5 yds. of 22 S.W.G. Eureka wire close wound in a lathe on a | each section is continuous. At first some difficulty was 

l experienced in mounting these nets, and after much thought 


it was decided to use spring clips or fasteners of the glove- 
These are secured to the net by 
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fastener kind, though larger. 
using a mandrel press, and the job is as simple as it is sound and 
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With this construction it is possible to put a new 


mechanical. 
A detail of the net 


net into position in a few minutes’ time. 
unit is given in Fig. 5. 

If those interested in this new loading rheostat will go into 
the question of cost for themselves they will see that, by making 
use of the ordinary tools found in every engineering college 
workshop, and of such labour as they can get, these rheostats 
of 9 kw. capacity, 36 amperes at 250 volts, can be produced at 
a cost of about £3 each. When it is desired to make very fine 
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Fic. 2.—Detaits oF Unit FRAME. 


lin. mandrel. The two ends are connected to mica insulated | 
plug contacts, D, which engage with sockets E, mounted on 
the containing case. With the above loading the dissipation 
lg about 3 watts per square inch of coil cooling surface, and the 
ventilation is sufficiently good, on account of the case being 
vide open at the top and bottom, to prevent excessive tem- 
perature rise. 

From the general arrangement drawings (Fig. 1) it will be 
seen that the case is 143 in. square in plan and 20 in. high. It 
consists of 1 in. by 1 in. by 4 in. angles and 1 in. by } in. steel 
strip, and two opposite sides are provided with planished 
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Fic. 3.—Di4AGRAM OF CONNECTIONS. 


Bus Bars. 


Unit Frames 


Fic. 5.—SnHowine METHOD OF MovuNTING RESISTANCE NET. 


adjustments of current, a resistance slide can be connected in 
series with one s2ction. It is probable that in the near future 
we shall mount a number of these rheostats on low trolleys and. 
provide panels with fuses, circuit-breaker, switches, ammeter 
and voltmeter to enable students readily to trace the connec- 
tions, and at the same time to make complete tests in labora- 
tory classes of short duration. At all ordinary frequencies the 
rheostats are non-inductive. Tests made at frequencies vary- 
ing from 15 cycles to 65 cycles showed that the power-factor 
did not differ from unity by more than one-third of one per 


steel covers in order to protect the coils. Into two heavy 
teak blocks mounted near the bottom of the case are recessed 
the sockets. With this construction it is possible to replace 
any section without loss of time and without having to unmake 
or to make connections in a restricted space—in fact, the with- 
drawal or replacement of a section is a simple as handling a 
wall plug. All the sockets in one row are connected to a 
common terminal, and those in the other row to the switches, of 
Which there are 12. To cut down expense as much as possible, 
the writer used switches of an obsolete type, bought at scrap 
Price, and although these have given little trouble, when the cent. 
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THE IMPERIAL WIRELESS CHAIN DEBATE. 
(Continued from page 773.) 


Sir G. Croypon Marks said: It is also extremely distasteful to me to 
have been criticising that which is proposed by the leaders of my party. 
I am the more inclined to criticise the present contract when I remember 
that on the last occasion, when we had the original contract before us. we 
were told that the contract was a good one, and an excellent bargain. and 
that it was to be sent through as quickly as possible. Now we have 
another contract which alters in very material resp>cts the original con- 
tract from the same officials and the same Department. I am, therefore, 
inclined to ask whether this recommendation that comes from that 
Department is worth any more than the original recommendation, 1 
have been called a rebel. To-day 1 stand here and ask the House to 
remember the criticisms I made last October, and to look at the contract 
now placed before us. Was I not amply justified in those criticisms, and 
have they not brought about a result which would not have been brought 
about but for the criticisms from this side of the House? In July last. I 
di! my best upon the knowledge I possessed to show that this contract 
was a monstrous contract, that it would perpetuate a monopoly, that it 
was about to create a trust. and that it was going to hold back electrical 
science during the whole time the contract was running. [ was told that 
I did not know anything about it. and not only that, but from that day 
to this certain Ministers connected with the contract have appeared. to 
think that I was a person to be shunned. E think that 1 have as much 
knowledge of the industries of the country as the ordinary member of this 
House. 1 have been an engineer from my boyhood. I was for 10 years 
jn Government service, and, therefore, know what Government Depart- 
ments can do. I have been practising as a consulting engineer for 25 
years. I know what the industries of the country are like. 1 have been 
intimately associated with patents for over 20 years. Consequently. 
when I see a Government Department asking a Minister to come here and 
present to the House a contract which, in my opinion, is going to hold the 
whole industry. a new industry, back, I find myself oblige], irrespective 
of the party ties that I feel hold me to those whose principles I endeavour 
to uphold in the country, to put all those on one side, and to ask myself 
whether my knowledge and my experience are to be thrown on one side. 
I ask the House to look at the question of delay. (Sir George proceeded to 
review the abortive proceedings of the Sel ct Committee. He com. 
plained of the waste of his own time, the time of the Committee, and the 
waste of money. He considered the Committee had not done its duty, 
and to-day they were discussing another contract prepared by the same 
Department as that which had so signally failed with the last.) Isay that 
the Department presenting the old contract stands self-condemned by 
the new contract which they have now put forward. Therefore, the 
occurrence of delay cannot be charged to criticism of the contract which 
they had taken 27 months to prepare. Another delay of six months 
possibly might bring about further experience and further information 
and fresh knowledge which no one in the world possesses to-day concern- 
ing the new subject of wireless telegraphy. Why, therefore, cannot we 
wait another six months when we waited 27 months ? If the Postmaster- 
General had had his way the old contract would have gone through. 
There would have been no discussion, He objected to the appointment 
of the Committee, and did his best to prevent the Committee being 
appointed. He has cut out of the contract many of the points and many 
clauses against which we had serious objections in the past; 754 words 
ha ʻe been cut out of 29 clauses, but 2,745 new words have been put in. 
Should we not pause before considering a contract we have never hal in 
our hands, a contract with 2,745 new words in it and some 600 odd words 
taken out ? We are asked practically in the last week of the *ession to 
determine something which is to run for 28 years. ‘Tu the 14 points 
of which Sir H. Norman spoke, and to which we took serious objection, I 
should like to refer. First, the term “ Marconi Patents" was a most 
extraordinary one, and still is to-day. But the objection we took to the 
Marconi Contract has resulted in its being altered. Then we objected to 
the idiotie definition of the Marconi system, which told us that the Mar- 
coni system was a system of wireless telegraphy founded on the Marconi 
system. It has been de eted and cancelled entirely from the contract. 
I contended that after all there might be no patents in some of those 
countries where stations were to be erected. That criticism has been 
met. "They coolly tell us they have no patent in the place where they 
are going to erect the largest station, and where they are to pet 10 per 
cent. royalty on the biggest station, though they have not a single patent. 
I want to know where else they do not exist. I want a schedule of the 
patents set out. In April of next year the great patent, the only patent 
on which the Marconi Company have ever fought an action, comes to an 
end. But this agreement is to run for 28 years. Why? Why there 
should be in clause 17 the right to cancel this agreement after 18 years, I 
do not know. Sir George then dealt with the provision in the origina 
contract that for five years no one could supply the plant, that no one 
could supply a generator, and that no one could supply any piece of 
apparatus, which was not the subject of patent, to be used in connection 
with wireless telegraphy, but the Marconi Company. He contended that 
that was not only unfair, but that it was illegal. When this was pointed 
out to the Postmaster-General privately he was able to announce last 
August that he had received a letter from the company, in which they 
graciously agreed to delete this part of the contract! Consequently, 
this five years’ stipulation has been cancelled. Then, we also objected 
and said the Marconi Company could buy any patents from any other 
tirm that was doing any work for them and then claim royalty on that 
patent if they bought it. That clause has also been cancelled. We also 


suggested that the Postmaster-General, in submitting any improvement 
to the Marconi Company for advice would prejudice inventors and pre- 
judice the industry. That particular clause has been cancelled and new 
safeguarding conditions put in. We said the Marconi Company had the 
right under the old contract themselves to inspect every fresh apparatus 
we got and to really put themselves in the position of seeing the secrets 
which members of the services might have devised for strategic purposes, 
That part of the clause has been cancelled, and there must be an inde- 
pendent person to inspect. We said the Crown should have the right 
to supply renewals and separate parts, and there is a clause now enabling 
that to be done. The royalty of 10 per cent. we maintained was too high. 
and we said there ought to be a sliding scale. That sliding scale has been 
put in, but we consider it still begs the question. Are we paying royalty 
on patents used or on ideas ¥ In the East African Protectorate, with 
no patents at all, the Company claimed full royalty, and in this contract 
we have it absolutely set out that if they do not happen to have any 
pat: nt rights or protection rights in Egypt they are still to have the 
rovaltv. provided they have got those patents or patent rights at home. 
That appears to me unreasonable, unfair and prejudicial to the interests 
of the country Therefore, I say we need to further consider this before 
we go into the ratification of the contract. T would like also to ask how 
much the royalty is worth, and why there should not be set down in 
the contract an alternative to purchase these things outright without 
paving rovaltv at all. That was done by the Norwegian Government, 
and it is very useful for us to make a comparison to see what that royalty 
was worth. The price per station was to be £70,000 with a 10 per cent. 
royalty for 25 years, but the Government could at any time purchase the 
patents and be free from rovalty for £100,000; £30,000 thus repre- 
sented per station that which the Marconi Company themselves con- 
sidered to be the value of their royalty on a 10 per cent. basis for 25 years 
in Norway. I] should like to sec an alternative arrangement provided in 
this contract. I advance this criticism because I believe it, not because 
it is pleasant for me to do so. 1 have said in this House, and also in the 
Committee, that no man has tendered so much service to electrical 
science or the world in connection with wireless telegraphy as Mr. Mar- 
coni has done. No man has rendered more services in connection with 
ateam plant in this country and the economies to be effected by the use of 
the same than Sir Charles Parsons. Sir Charles Parsons revolutionised 
the industry of the world by his steam turbine. His patent runs for 14 
years. It was with extreme difficulty that an extension was obtained in 
relation to one of his patents. Even under that he gets a run of only, 
say, 21 years. Here yon have a contract starting to-day, in which the 
Department contemplates 28 years for patents now in existence. It is 
unsound commercially, wrong legally, and bad politically. 

Mr. HERBERT SAMUEL: There is no such provision. 

Sir G. C. Marks: What does the contract mean then ? 

Mr. HERBERT SAMUEL: If the patents are expired, we do not pay the 
rovalty. 

Sir G. C. Marks: How can a patent run for 28 years? This is the 
point with which all through we have been met—that this does not mean 
anything because a patent does not run so long. What it means is that 
if by and by the Marconi Company obtain any patent, however unim- 
portant, and put it in, they are going to have a royalty for 28 years. Why 
should they be permitte to have the same amount of royalty on some- 
thing they acquire later as that which they have now? When this 
contract has been referred to by the Marconi Company at any of their 
meetings they have spoken of a 10 per cent. royalty for many years to 
come although their main patent expires next year. There is a difference 
of opinion in connection with this 28 years; therefore [ would like a 
schedule of patents attached to the agreement, distinctly and clearly 
preventing the company hereafter from acquiring any other patent so a5 
to run their royalty beyond the period which these patents give them. 
I want the Marconi Company to give us the benefit of thcir experience. 
want to pay for it. "There is no other company that has proved before 
the Scientitie Committee that it possesses the experience they possess. 
That is not to suggest that because they possess that experience to-day 
that they are to be placed in a position that would dominate all other 
inventions, and would deter inventors from coming to Government 
Departments in connection with the agreement which is now before the 
House. I have criticised this agreement because I think it is a mistake. 
I criticise it because I think the resources of the State are not exhausted. 
I ask this House whether we are to be dictated to by a body of officials of 
one Department because they do not appear to work well with a body of 
officials of another Department, because the one will not help the other, 
and because the one say that their Department is concerned with the sea 
and the other Department is concerned with the land? I shall go 
into the lobby and support what may hereafter be proposed against the 
main proposal as a protest against a Department endeavouring to over- 
ride an industry to the prejudice of the country. 

Lord ROBERT CECIL then moved the non-approval of the agreement. 
In doing so he went over much familiar ground. Coming to the agree- 
ment. he confined his observations to two clauses. Continuing he said: 
am still at a loss to understand what is the purpose of the concluding 
para. of clause 2, that the Government are not to use any continuous 
wave system of wireless telegraphy if the Marconi Company are able to 
show that they can do the work with equal efficiency and economy 
that is to say, they give a preference to the Marconi Company to that 
extent, other things being equal. This unfortunate clause must tie the 
Government to some extent to the Marconi Company, and must enabl: 
the Marconi Company to approach those—this is a danger which some 
of us feared—who may be their rivals and likely to be approached by the 
Government, and say to them: '* If you go to the Government you must 
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make out that your system is superior to ours, and if we can, at the last 
minute, manage to present something which cannot be shown to be 
inferior it is very doubtful whether the Government would be at liberty 
to accept your system. Far better to sell your system to us.” That 
gives them a preferential position and opportunity for carrying out what 
has been their policy for many years past. No one can doubt that they 
have set out deliberately and perfectly legitimately to establish a world- 
wide monopoly of wireless telegraphy by a system of subsidiary com- 
panies, by trying to obtain preferential legislation in various countries, 
and by all sorts of devices. I am not condemning them. They are en- 
titled to do that, but this House should not assist the company to estab- 
lish such a monopoly, which would, I am satisfied, be a great disaster to 
the civilised world. Then as to the royalties. I am quite ready to 
believe that the splitting up of the rovalties was designed to remove the 
preference and to make some attempt to justify the recommendations 
of the Parker Committee against the penalty of continuous rovalty. ] 
cannot honestly say it is likely to be a very successful device. [t makes 
the position a little better than it was: but the Marconi Company have 
got something, because it now turns out that they have no patent rights 
in East Africa at all, and indeed they may be better unler the contract as 
it now stands than under the original agreement. Ido not look with any 
favouron that clause of the agreement. 

I wish to make some observations upon the main issue—the question 
ofurgeney. Ido not myself sec anyother advantage. Mr. Masterman has 
eaid that it is better for work which had to be done in tropical countries 
to be entrusted to a contractor rather than undertaken by the Govern- 
With respect, I do not think that that proposition could be 

admitted. It depends whether the «ontra-ctor has had experience 
in tropical countries. As far as I know. there has been little or no ex- 
perience by the Marconi Companv in tropical countries except in one of 
the Italian stations. On the point of State equipment and operation 
of the stations his Lordship said: The estimates which have been made 
do not show that the State erection of these stations would cost more, 
and with the unrivalled knowledge that the Navy undoubtedly possesses, 
and which it was admitted to possess before the Committee, personally. 
I think it is quite clear that there is. at least, a good chance of the Navy 
being able to do the work more cheaply than the private contractor. 
It is not, perhaps, sufficiently recognised in the House what enormons 
knowledge the Navy really have upon this question. Very. properly 
they have kept their kno sledge to themselves, but Sir Alexander King 
said in the plainest terms that in his opinion there was nobody who had 
so great a knowledge of vireless telegraphy as the Navy authorities of 
this country, and, therefo e, the case is a very special one. It so happens 
that the State is really in possession of the greatest expert knowledge on 
this subject of anybody in the world. No doubt Lord Parker thought the 
State quite capable of establishing a far more efficient system. E do not 
think there is the slightest difficulty about obtaining the staff. 1 hear 
with a certain amount of impatience the suggestion that we cannot tind 
in the United Kingdom engincers who are perfectly capable of doing this 
work. Of course we can, and there is no difficulty whatever about it. I 
recall very well that when we first suggested the appointment of an ex- 
pert Committee the Postriaster-General came to the Select Committee 
and said it would be extremely diflicult to find an expert committee 
which would be suitable fc r the examination of this question. 

Mr. Boots: But would it be impartial * 

Lord R. CEcir: I have here the reference. The Postmaster-General 
came before the Committee on Jan. 13th, and said: © I do not knew 
whether the Committee have in their mind any particular name. but if so, 
I shall be glad to consider it. For my own part, after consulting with 
ethers, I can only say that the selection of such a Committee will be a 
task of the most formidable character." I do not care whether he had 
that difficulty or not, because that difficulty disappeared instantly. when, 
in spite of these observations, a most admirable expert Committee was 
formed within a very short time, and I do not think anybody has accused 
that Committee of a want of partiality or a want of confidence. I do not 
think there would be the slightest difficulty in forming an efficient stat! 
for carrying out this work if it was necessary to do so. 

Now as to urgency. I do not wish to minimise the case for urgency, 
because I think it is a very strongone. But urgency does not necessarily 
mean that you must not have any delay whatever, but that it is desirable 
the thing should be done as soon as possible. What will the delay be 
In this case ? f do not understand why it is said that there must be 
delay. By applying his great business talents to the work of getting 
the necessary staff together, the right hon. gentleman would not find the 
least difficulty in afew weeks. Ido not think there would be the slightest 
difficulty in getting a thoroughly competent engineer to take charge of it 
or in getting an adequate staff. But say there was a delay of six months— 
It Is unreasonable to suppose it would be longer. I do not know—of 
couree the Government are more able to judge the possibility of such an 
event—but I should have thought it would not be a very serious or urgent 
risk, The difficulty would only apply to the Pacific and the East Indian 
Oceans, It does not appear to me the danger is very great. It is admitted 
that the Marconi station offers greater opportunities for attack than some 
of the other systems on the ground that it occupies an area of something 
like 12 miles, 

Mr. H. SAMUEL : The stations are 12 miles apart. 

Lord RosERT CECIL: Yes, and if you require complete security, you 
have to defend both stations. 

Mr. Cnrozza Money : The other systems are not duplex. 

Lord R, Ceci, : If the hon. gentleman had been allowed to see what 
he has not been, the report of the Technical sub-Committee presented to 
the Postmaster-General, he would have known that they state detinitely 
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they very much prefer a simplex system to a duplex system. That is tho 
evidence they gave and the opinion to which they adhered. It is not a 
verv important matter. "There is another matter which seems to me 
of much greater importance, and that is the proposal that a contract of 
any kind—and this applies to the Marconi system more than to any other 
—should be entered into. You must look at this matter from the 
strategie point of view. You must, if you have a contract with a com- 
pany, alieew them not onty to erect the station, but to work it. They 
would. therefore, know every detail of the working. Is it a desirable 
thing from a strategic point of view—is it right that a station of strategic 
Importance for military communication, should be absolutely in every 
detail known to à private company ?. 1 cannot think it is desirable. 
The Navy observe the greatest secrecy in regard to their wireless stations. 
Even the Parker Committee were not told exactly what the Navy were 
doing, T presume for strategic reasons. If that is so, is it not equally 
important that these stations should, at any rate as far as they can be, 
he secret and not common knowledge to a private company, s» that that 
knowledge may be conveyed to any of our military or naval rivals ? 
That seems to me to be a matter which ought to be very carefully con- 
sidered. These considerations seem to me to be things which you may 
fairly set against the additional delay, or chance of additional delay. if 
you are going to assign this work to the State rather than (o a private 
company. 

Concluding his remarks, Lord R. Cecil said : 
Postmaster-General and his Department arrived as long ayo as Nov., 
1910, at the conclusion that the Marconi Company were really the only 
people who could do this work. Having arrive: at that conclusion before 
they received. any adequate scientific advice. they have adhered to it 
ever since, They never did. in my opinion, have any effective scientitic 
advice until the appointment of the Parker Committee. They never 
appointed any Committee of any kind. although they were urged to do 
so by several bodies, including the Admiralty, more than once, until 
Jan., 1912, and then, as the House will remember, they appointed. a 
Technical sub-Committee consisting of. he experts of the Admiralty, the 
War Office, and the Post Office to advise them, They advised strongly, at 
least that seems to nie to be the conel rion. against veing on with the 
Marconi Compauy at that time, and in favour, at any rate, of some 
trial being given to the Poulsen people. I dare say that they were quite 
wreng ; but that opinion, as the Postmaster-General is perfectly well 
aware, Was never communicated either to the Imperial Wireless Com- 
mittee, or to the Treasury, or to the Colonial Office, or to the War Office, 
or, I believe. to the Admiralty. It was never communicated to anybody 
at all. The Postmaster-General, exercising his diseretion, said that he 
did not think it was sufficiently material to any of those bodies. I think 
that was a ereat responsibility for the right hon. gentleman to take upon 
himself. ‘This was the first authoritative scientitie body to give its 
opinion, and he preferred his own opinion, and did not think it was 
sutliciently material even for the Imperial. Wireless Committee to have 
their opinion. I certainly understood from his evidence that when the 
Parker Committee was suggested his opinion was strongly hostile to that 
suggestion, I may have misunderstood him, but that was the effect 
which his evidence left on my mind. Marconi is the only. possible 
We cannot consider anybody. clse—Poulsen, Goldschmidt, or 
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It appears to me that the 


peru. 
ut ybody else, nor will we consider the possibility of doing it ourselves. 
T) at. at any rate, is the impression left upon my mind. As far as one 
can guess from their report, what is the opinion of Lord Parker's Com- 
mittee” Lord Parker would prefer that the State should do the work, 
subject only to the question of delay. I think that is clear. Therefore, 
wherever vou tum vou have it that this decision in favour of the Mareoni 
Company is the decision of the Post Office and the Post Office alone, and 
in my judgement it is a wrong decision. 
Mr. HENRY TERRELL seconded the amendment. He regretted that 
the Government had not thought tit to place before the House a Blue 
Book containing the various documents relating to the matter which were 
placed before the Select Committee. That Committee had to consider 
whether or not this contract was a proper contract to be entered into. 
If it was thought necessary that the Committee should have these 
documents in order to determine that question: it must be equally 
necessary that members of the House should have them when they had 
to determine exactly the same question. In regard to patent matters, 
Mr. Terrell said he had pointed out that under the Patents Act the Govern- 
ment had the right to use any patented invention, subject only to the 
liability to pay to the patentee such sums as the Treasury might determine 
were proper remuneration for the use of the invention. Under the con- 
dition contained in every patent the patentee was bound to supply the 
Government, whenever required, with the patented article at a reasonable 
price. It was a conditionofthe patent. and if not fultilled the patent wag 
revoked. The condition is: * If the said patentee shall not supply or 
cause to be supplied, for our service all such articles of the said invention 
as may be required by the officers or Commissioners administering any 
Department of our service in such manner, at such times, and at and upon, 
such reasonable prices and terms as shall be settled in manner for the time 
being by law provided, then, and in any of the said cases, these our 
letters patent, and all privileges and advantages whatever hereby granted, 
shall determine and become void notwithstanding anything hereinbefore 
contained." Mr. Terrell also pointed out that in connection with wireless 
telegraphy nobody could use any apparatus without a licence from the 
Government. He had pointed thisout to Sir Alexander King ana suggested 
to him that these facts placed the Government in a very strong position 
when they were negotiating with the Marconi Company. Sir Alexander 
agreed, but said he did not think it fair to drive a hard bargain. This 


was a rather curious statement, and was made more curious because they 
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heard the Secretary to the Treasury to-day congratulating the Post- 
master-General upon having driven a hard bargain and having been able 
to extort a concession! In considering this agreement, they must 
observe that the Marconi Company wrote to the Postmaster-General and 
repudiated the first agreement. That was a binding agreement. subject 
to the sanction of the House. Before the House had given its sanction the 
Marconi Company repudiated the agreement. Then the Postmaster- 
General informed the House that the Government had no alternative 
because they were advised that they could not enforce specitie perform- 
ance, that their only remedy would be a suit for damages, and that it 
would not be worth while proceeding for damages. That applied to this 
agreement equally as to the old. If, after this agreement had been 
sanctioned, the Marconi Company found that it di] not pay hem to carry 
out any part of the agreement, the Government could not enforce specific 
performance of it, but could only have recourse to a suit for damages. 
That really made the Marconi Company masters of the situation. ‘They 
got this contract and they could carry it out or not as they thought fit. 

Mr. WittiamM RepMonp: Is it not a fact that the Marconi Company 
are not to reccive under this agreement one farthing until the work is 
carried out * 

Mr. H. TERRELr.:. They are not to receive anything until thev get the 
first certificate. But supposing they do not do anything. They may find 
it does not pay them six months hence. Or they may do a certain amount 
of work and abandon it. "Then what is the position of the Government ? 
] submit to hon. members that thev have never seen a contract for the 
construction of great works which does not provide that if the contractor 
does not carry out the work and complete it in due time, the person with 
whom he has entered into the contract is entitled to go on and complete 
the work himself. That is the common form. There is no such provision 
here. The provision here. on the contrary. is that if they do not complete 
the work in due time. they are to pay for the delay £150 a month. 

Mr. H. Samver: For each station. 

Mr. TERRELL: Yes. That is the measure of the urgency. So long as 
they pay their £150 per month they can take their time! 1 submit that 
that. is verv important in showing the view of the Government as to the 
real urgency. There is one other matter. Lord Parker's Committee are 
very careful over and over again to point out that there is no such thing 
as a system, but that every one of the patentees has some part of the 
apparatus which is better than that of any other, and then they conclude 
in paragraph (3) in these terms: '* Having regard to these facts, it is, in 
our opinion, undesirable that in constructing and equipping the stations 
of the Imperial Chain the Post Office should be pledged to the continued 
use of any apparatus now used in any so-called system.” So that what 
they advise is that vou should be at libertv to take anv kind of apparatus, 
it matters not to whom it belongs, if it is the best apparatus of its kind, 
and combine all this various apparatus so as to form one system which 
would be superior to any other system. You are entering into a contract 
with the Marconi Company. Some part of their so-called system may be 
better than the Goldschmidt or the Poulsen. On the other hand, the 
Goldschmidt and the Poulsen may, in some respects, be better than the 
Marconi. The Marconi Company cannot use any Poulsen or any Gold- 
schmidt or any other patent except their own. 

Mr. €. Monty : The Government can. 

Mr. TERRELL : They can under sec. 29 of the Patents Act. of course ; 
but this contract is not that. This contract is that these installations 
are to be put up by the Marconi Company according to their system, not 
according to the Goldschmidt or the Poulsen system, but their system ; 
and it is their system that vou are adopting for this purpose. I auite 
agree you take power to change it afterwards if vou think fit, and. if vou 
change it, so long as vou change it entirely and co not use any single 
patented invention of the Marconi Company : you would cease to pay 
rovaltv to the Marconi Company, but for the present vou are setting up 
the Marconi system, which the Parker Committee point. d out should not 
be done. 

. Mr. FatLcoN ER : That is a complete misrepresentation according to my 
reading. The Parker Committee clearly laid down that the stations 
should be constructed and equipped. "Their theory is that you should 
have an engineer and a staff to experiment and let the Government take 
over the werking and construction of the station itself. 

Mr. TERRELL: d am perfectly aware of that. Look at para. (9) of 
their report : ©“ The existence of a patent may seriously interfere with the 
normal develo pment of an in-lustrv, for it tends to prevent the general use 
of the means best adapted for securing the end in view. It may well be 
that a competent engineer if asked to erect and equip in the most. effi- 
cient manner a chain of wireless stations, such as the Post Office con- 
templates, would desire to combine apparatus the combination of which 
is difficult, if not impossible, because of the existence of patent rights. 
In this connection we desire to lay stress on the fact that the Govern- 
ment is not fettered by considerations arising out of patent rights, but 
can use any patent on fair terms under sec. 29 of the Patents and Designs 
Act. 1907." It is perfectly clear throughout the Report that the idea 
present to the mind of Lord Parker's Committee was that you should 
combine the various systems, and not pledge vourself to any one. Here 
vou are binding yourself to one system which you cannot afterwards get 
rid of. except at what must be considerable cost. I think that this work 
should not be entrusted to any company at all, but should be taken up 
by the Government, and that they should appoint, as they easily can, an 
ex pert competent to supervise it. Then we should get the best possible 
system, and, above all, we should be free from that very heavy burden 
with which we are loaded under this contract of paying a heavy per- 
centage—because it is rot a rovalty—not on profits, but on the gross 
"cceiots of all these wireless stations. That burden will not be compen- 


sated for by the saving of a few thousand pounds to-day, and I venture to 
submit that this contract should not be confirmed, but that the Goyern- 
ment should be directed to do what the Parker Committee suggested, 
namely, to take up the work themselves. i 

Mr. HERBERT BAMUEL (the Postmaster-General): Jt is, perhaps, a 
somewhat unfortunate accident that all the speeches hitherto have been 
hostile to the contract. I should like to deal first with the speech of 
Sir H. Norman, who discusses this matter with perhaps more knowledge 
and, if I may say 80, more force than most of the other critics of the con- 
tract in this House. I noticed an omission of one point to which he 
attached great importance before the Select Committee and when he 
wrote to © The Times.” Both Sir Henry Norman and Sir G. C. Marks 
declared that one of the chief proofs of the incapacity and incompetence 
of the Post Office in this matter was that they had entirely forgotten the 
agreement between the Post Office and the Marconi Company in 190). 
That was an agreement by which the President of the Board of Trade, 
who was then Posimaster-General, purchased the Marconi Company's 
coast stations for a very small sum of money, the company being in 
financial difficulties. Sir Henry Norman said before the Committee that 
unless this agreement of 1909 has lapsed or become of no effect it would 
appear that the Postmaster-General has the rights which he now seeks 
to obtain in the new agreement; “It would appear to me that the 
Postmaster-General has acquired for a valuable consideration, namely, 
for a cash payment, every right he needs, and that a new agreement is 
superHuous.” He appeared to have overlooked the fact that that agree- 
ment was strictly limited to ship and shore stations, and expressly and 
in terms excluded any communication between this country and any 
foreign country or any colonial possession of the British Empire. 1 put 
the points specifically tu the Solicitor-General, and he gave them an 
unqualified and emphatic negative. 

Sir H. NorMAN: It is quite true that T did attach very great im- 
portance to it. [t is out of the questiou for me to discuss the matter of 
law with the Solicitor-General. I therefore instructed my solicitors to 
obtain the opinion of Sir Edward Clarke, but they were unable to do so 
as, owing to the holidays, he had left town. That is why I made no 
allusion to the matter to-day. 

Mr. H. SAMcCEL : Sir Henry has a plan for the erection of the stations. 
It is that the Parker Committee should be revived, that Lord Parker, 
Dr. Glazebrook, head of the National Physical Laboratory, and the other 
three members of that Committee should meet together, that they should 
have added to them the engineers-in-chief of the Post Office and the chief 
inspector of wireless telegraphy in the Post Office, and that the Army 
and the Navy should send their wireless experts, and that this Committee 
of nine should also have power to ald to their number. You might as 
well ask the Royal Academy to paint a picture as to get these nine 
gentlemen, with power to add to their number, to sit around a table with 
the distinguished Law Lord in the chair, to design duplex or simplex 
high-speed wireless telegraphic stations to be erected in various spots 
throughout the Empire. He also says that the wireless apparatus itself 
can be bought ready-made from the respective companies, But what is 
to compel any company to provide apparatus ? If we had rejected the 
Marconi Company our opinion is that the Marconi Company would have 
refused to supply their apparatus, because they would have felt, I feel 
convinced, that the Government would have had to come to them for 
their advice and assistance sooner or later. There is no power in the 
Patents Act to compel any manufact ‘rer or contractor to supply his 
apparatus. You can use his patents against his will on payment, but 
vou cannot compel him to supply the machinery by which his patents are 
used.* The Parker Committee has declared that at the present time the 
Marconi apparatus is the only one that can be relied on with certainty. 
The proposed committee would have had to set to work as best they 
could to manufacture this highly technical and complicated apparatus 
for this special purpose. Those who listened to Sir Henry Norman's 
speech to-day would unquestionably have formed the impression that 
England alone, or almost alone, amonz the countries of the world is 
emploving a contracting company for the erection of long-range com- 
mercial stations, and that other countries are doing it by their own engb 
neers and by purely State organisation, Germany is erecting Jong-range 
stations in her Pacitic Dominions. She is emploving the Telefunken 
Company, a company of proved capacity, to do that work and allowing 
them 25 per cent. of the receipts and giving them a large subsidy. We 
did not think of employing that company, partly because it is a company 
which is in very close touch with a foreign Government, and also because 
it is understood to have a working arrangement with the Marconi Com- 
pany, and there would have been, in fact, no effective competition. 
Germany for her long-range stations has not established any State 
organisation. She is emploving a contracting company. Norway 18 
erecting long-range stations to be owned bv the State and to communi- 
cate across the Atlantic. Norway has made a contract in the last few 
days, which has been ratified bv her Parliament, with the Marconi Com- 
pany and which is on all fours with th» present contract, except that the 
terms are less favourable and the price is higherthan we have been able to 
secure, Tae royalty is 10 per cent. on gross receipts, with option to the 
Government to commute the rovaliy for £30,000 lump sum. One of the 
conditions of the contract is that the moncy shall be paid in instalments, 
as usual. They have not got the principle that we have secured, that 
nothing is to be paid until the station is at work. The Italian Govern- 
ment have taken stations erected bv the Marconi Company. France 
recently has laid before her Parliament a very elaborate scheme by the 
French Postal administration for the erection of a large number of 
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stations throughout the French Dominions. That scheme was referred 
to the Budget Committee of the French Chamber. The Committee 
approves the general idea and recommends the French Parliament to 
vote over £631,000 for the erection of a certain number of stations. The 
opinion of this French Committee is not that the proposed stations should 
be erected by the French Post Office itself or that the French Post Office 
should run the risk involved by the erecting of the stations by its own 
officers, but that it should follow the prudent example of the British Post 
Office and only take over the stations and pav for them after thev have 
been proved to work properlv by those who have worked them. 

Sir H. Norman: The only existing French station is a State-erected 


| 


station. 
Mr. HERBERT SAMUEL: Yes, erected by the French War Office, and 


the system has been condemned by this Committee, which savs that thev 
should not be erected by the French War Office. and that future stations 
should not be so erected, but that the military and naval au horities 
should look after their own proper work. I do not know how far that 
station is efficient and successful. In Belgium a long-range station is 
being erected, not by the Government, but by a patriotic and enter- 
prising individual. If it is successful the Belgian Government will take 
it over. In the United States of America, as far as ] know. no commer- 
cial stations have been erected bv the Government, and cone are. con- 
templated In Canada it is not the case that anv Government stations 
are being erected by the Poulsen Company, as has been represented in this 
House erroneously. What has happened is simplv that the Canadian 
Government has given a licence to the Poulsen Company to erect a 


station at their own cost, at their own risk, worked by their own staff, to 
I alsoam g:a* inga licence to the Poulsen 


carry on their cwn business. 
Company to erect a corresponding station on this side under cercain 
reasonable conditions that are enforced in all such cases, but there is 
nothing in the nature of a Government station, and the Canadian Govern- 
ment is not paving a single sixpence to the Poulsen Company for this 
station. There is no subsidv of any kind. 1t is purely a private venture. 
The South African Government desire to er et a long-range wireless 
stations, and the South African Government are a party to this verv con- 
tract. The South African Government made independent in uiries, 
and employed their own advisers. They inquired into the Poulsen 
system and other systems, and they came to the conclusion that our own 
proposals were right, and thev asked to be allowed to be parties to this 
contract. Therefore, in this very contract which we are now considering 
there js provision for a South African station, not to be erected by the 
South African Government at its own risk, but bv the Marconi Company. 
Over the whole wo;ld; so far as | know, there is only one case of a Govern- 
ment which is erecting State-owned, long-range commercial stations, and 
that is the Australian Government. They are emploving an engineer of 
their own, Mr. Balsillie, who has a svstem of his own which he was de- 
veloping in Europe. He was sued by the Marconi Company for infringe- 
ment of their patents, and the Courts decided that his patents were 
infringements. He therefore stopped his work here and went to Aus- 
tralia, became the engincer of the Australian Government, and began 
erecting stations there. The Marconi Company have asked the Aus- 
tralian Court for an order to inspect the stations to see whether there is an 
infringement of their patents. The Australian Government resisted this. 
but the Australian Court decided in favour of the Marconi Company. 
They took the case to the Privy Council here, and the Privy Council 
has also decided in favour of the Marconi Company, and litigation is now 
about to proceed in Australia, as L understand. [In any case, the station 
has not been erected, and we do not know, first, whether it infringes the 
Marconi patents, and, secondly, when erected. whether it will fulfil all 
that is expected of it. As to the Parker Report and the suggested erec- 
tion and equipment of the stations by the State. Mr. Falconer has pointed 
out ihat the clause distinctly relates, and solely relates, to the state of 
things after the stations are erected. The Committee say that when the 
stations have been erected and are in working order it is of immense im- 
portance that they should be used for experimental purposes, and also 
< for the purpose of testing, examining, and if necessary further develop- 
Ing any new invention or suggested improvement in wireless telegraphy.” 
With that I entirely agree. I put the question to Lord Parker, and his 
reply is given in his letter published in the Parliamentary Papers.* Sir 
Henry has said to-day that it is quite unnecessary to press on this matter, 
and thata few months’ delay is of no very great importance, on the ground 
that we need not be disturbed about the outlving parts of the Empire. 
That is his view, The real strategic situation is that the wireless stations 
are for communi ating with the fleet on the high seas and for communi- 
cating with outlying Dominions in case the cables are cut. The sub- 
committee of the Committee of Imperial Defence two vears ago expressed 
their views on this point very clearly, and the Select Committee reported 
that urgency existed and that long-range Imperial wireless stations 
should be established. I also re evily received an expression of opinion 
from the Army Council that “ thev regard the establishment of long- 
range wireless stations in the places proposed as a factor of the 
highest importance for the proper equipment of the Empire for the pur- 
poses of defence. In the event of war, circumstances might well arise in 
which the possession of this means of communication would be of the 
uttaost value and, unless the risk of war is to be regarded as negligible, 
the Army Council consider that the provision of such stations is un- 
doubtedly a matter of urgency." The Board of Admiralty’s views are 
that " from the strategic point of view the Imperial Wireless Telegraphy 
n would in time of war or emergency form a valuable reserve, and in 
m on to the cable communication which is liable to be cut. From 
<S point of view it is essential that action should not be delayed. 
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Although the advantage to be gained by being first in the field has been 


lost, the strategic necessity still remains, and it is the Admiralty's opinion 


| that if war broke out or an emergency occurred the fleet would be at a 


distinct disadvantage by an omission or delay to take the opportunity to 
erect stations." The House of Commons cannot ignore these views, The 
reality of this urgency was not questioned in the last debate. Sir Henry 
Norman objects because we have not a schedule of patents to the agree- 
What difference would this make * We know quite well the 
main patents. <Anvbody can get information about patents by applying 
to the Patent Office and by paving a few pence. We know that there are 
six patents of real importance. One of them expires next year, unless it 
is renewed, in the United Kingdom, one in 1918, one in 1919, one in 1921, 
one in 1923, another in 1925, and there are about 30 other minor patenis 
of value, but not of first importance, which could, if necessary, be done 
without. When negotiations were first begun the company askel a 
pavment of £250,000 for the unrestricted use in perpetuity of all their 
patents throughout the Empire. We went into their offer verv carefully, 
and I was advised that, although £250,000 was verv excessive, those 
patents were, in the opinion of our advisers, wcrth a very large sum. 
The company would accept nothing less, and that negotiation proved 
aboriive. This contract gives us the right, not only to use existing 
patents, but any future Marconi patenis if we wish to use them, without 
additional payment. It would be futile to schedule a list of existing 
patents when the contract really covers all future patents as well, Mr. 
Duddell. who is assisting me in this matter, savs he has never heard of 
such a thing being done. [t was the original decision of the Government, 
as a Government, to proceed with the erection of these stations straignt 
away. The Committee of Imperial Defence, the Cable Landing Rights 
Committee, the Imperial Wireless Commiites, all favourel negotiati g 
with the Marconi Company. Therefore, as the arent of the Government, 
acting for the Government, my duty was to negotiate with the Marconi 
Company, who were quite determined not to make anv contract waich 
would be unsatisfactorv to themselves. That was the position. The 
outcome is, on the whole, in my view, satisfactory. If [ were given a 
sheet of paper and asked to write down the conditions on which I sEoul 1 
like the Marconi Company to erect these stations, thev would no doubt 
be considerably different from those which are now before the House. I 
should certainly have put down a smaller royalty. [have tried very hard 
to got a smaller rovalty scale. [ should have omitied the provision at 
the end of clause 2, to which Lord R. Cecil drew attention, though L do 
not think it is of very great importance. As a com ner ial agreement 
representing the views of the two parties to the document I can recto x- 
mend it to the House, [ believe it is better than any of the alternatives 
at present open. They give a guarantee of working. To that I attach 
the first importance. Thev take all risks. I think the Governmeat 
have been very fortu:ate in finding a contracting company willing to 
invest half a million of capital, to receive no payment on account, and to 
receive no payment at all unless the stations are absolutely satisfactory 
in every particular, I confess that still, after all the experiments an1 
tests which have been made, [ have in my own mind some feeling of 
scepticism as to whether everything that is promised can actually b» 
performed. There is a risk. If the Marconi Company do fulfil thes? 
conditions we shall get a large revenue and the stations will be profitable. 
If they fail to fulfil thes? conditions, thev get no payment. Secondly, 
they provide us with duplex working, which, I am advised, is a very great 
advantage, especially in a chain of consecutive stations; and this no 
other system provides. They guarantee to give us a speel in automatic 
working which is higher than the speed of transmission between two 
stations in the case of the ordinary cables. These speeds will be about the 
same after allowing for the necessary repetitions. They give us all their 
present inventions and patenis and the wider thae definition of these is the 
better and not the worse for the Government. We are not obliged to usa 
them, but have the right todo so. If the agreement does continue for 23 
years, at the end of that time we have the right to continue, free from anv 
rovaltv, any patent that may have been in use before, no matter how new, 
Again, we have the great advantage of Mr. Marconi’s personal assistance 
in this undertaking. He is himself part of the contract. We have the 
advantage of his experience, of his advice, and of his inventive powers. 
If Mr. Marconi were hampered in the conduct of his enterprise in this 
country he would transfer it elsewhere. 1 think that would bea great 
disadvantage to the United Kingdom. He employs here hundreds of 
workpeople. He has equipped 600 ships with wireless telezraphy. He 
has built the stations all round our coasts. He is now experimenting on a 
new machine to which he attaches the greatest importance, and which 
will mean a very considerable economy in work. This machine cannot be 
substituted for the present machine, but it gan be used for electrical dis- 
turbances. The rovalties to be paid will be on gross receipts from 
public telegrams—Government telegrams will go free. It is on gross 
receipts because we are very anxious that the company should have no 
voice whatever in the management of the stations, and if it were to b» 
only on profits the company could not be excluded from determining how 
the stations were to be run and what rates were to be charged to the pub- 
lic. If, as suggested, we have gross receipts of £800,000 a year, we sho ald 
be able to pay all the royalties, all our working expenses, which will noi 
be large, and have £500,000 out of this £300,000 as clear profit. We 
paint no such rosy picture. As to patents, if it was found that in one 
pertion of the stations we were free of Marconi patents, so far as essen- 
tials were concerned, but were using some useful though unim portant 
patent and paving a royalty for it, obviously we should not be so foolish 
as to continue to pay thousands of pounds a year for the use of this trivia! 
thing. We should take it out and put in something not quite so good 


perhaps, but still useful. 
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Mr. Dexniss: Do I understand the Marconi Company would commute 
the royalties for £250.000 4 

Mr. SAMUEL: No. Sir Henry Norman says he is chiefly anxious to 
secure State-ownership and complete liberty on the part of the Govern- 
ment. That is what ] have succeeded in securing. In voting for this 
contract the House wil] be voting for State-ownership and complete 
liberty on the part of the Government to do absolutely what they like 
with these stations in the future. to use whatever patents thev like. to 
turn out the Marconi Company at anv moment, and to instal anv other 
system in the whole or any part of the stations, Mr. Masterman has 
already pointed out the objections to the appointment of a special stat? 
of State engineers, which was the only real alternative open to us. Had 
the Marconi Company been unreasonable we should have faced the erec- 
tion of these stations by Ntate engineers. with all the risks and all the 
expense, but we thought if there was a reasonable alternative open to us 
in the interests of the taxpaver and of the sirategic considerations to 
which J have referred, that was preferable. ‘The advantages of this 
contract outweigh the disadvantages, and it is only a question for the 
House whether there is any other reason such as Lord R. Cecil bas indi- 
cated why we should depart from the line which is most in Che public 
interest. 

] must sav in conclysien, what the proposals of the Government arc 
with regard to the future organisation ef the wireless service. ‘These 
stations, when built, will he ander the entire control of the State. Stations 
will be built in the future. very probably. in other paris of the Empire. 
similarly under the control of the State. We have already in the hands 
of the State all the coast stations round our shores, and it is in our view, 
essential that the State should fir self to secure the proper manavement 
and the proper development, with full scientific know ledge. of the systems 
of wireless telegraphy. What the proper organisation should be bas re- 
ceived and is receiving the m st careful consideration, ‘Phere is for these 
new functions to be a «mall Enoineering Committee, consisting of Post 
Office engineers and. possibly one or two from the Admiralty. n : presided 
over bv Mr. Duddell, who will waich the erection of these stations, order 
experimenis to be made, and consider technical problems from week to 
week. ‘The statf to work the stations will be entirely a Government stati 
from the beginning, and the Committee will secure that the staff «hall be 
properly trained. There will be an Establishment Committee dealing 
with other matters under the secretary of the Post Office. The Parker 
Committee will be maintained as à Standing Cominittee, and Lord Parker 
has promised his continued co-operation, Dr. Glazebrook. Mr. Duddell 
and others will be added as occasion reauives; and any large and ditheul 
problems which arie as between the various existing systems or any 
other systems of the kind will be referred to them for their judement : 
but it is also important that the State should have some organisation for 
scienti e research into these problems. that we should keepin touch with 
foreign discoveries, a point to which Sir Henry No. man very. properly 
attached so much importance — that we should be continually at work at 
the solution of the problems which this science presents, and that we 
should have some State svsiem of testing the comparative values of 
private commercial companies, We need something more than exists 


now in the laborate ry of the envineer-in-chief at the Post Office, or in the | 


" Vernon," the experimental ship o£ the Admiralty. T have been in 
consultation with the Lord Chancelor with the Admiralty and with the 
Director of the National Physical Laboratory. and a scheme ds being 
evolved, but is not vet quite complete. for doing this work on an adequate 
scale. 1 hope to be able long before next. session te have this svstem in 
working order, so that there may be continual laboratory research and 
continual scientific Investigations into the various problems of wireless 
telegraphy. By that means we shall have an eficient organisation under 
Government auspices which will in the future render the State indepen- 
dent of commercial companics, and will enable it to be equipped to de- 
velop on its own lines by the most etle tive. and progressive methods 
the use of this marvellous invention which science has given for the ser- 
vice of mankind. 

Mr. Bonar Law first deplored the use of Mr. Marconi's name in this 
controversy. Party feeling had in some extraordinary wav got mixed up 
with a purely trading company. He could not recollect anv previous 
instance of the same kind in our history. and thought it very undesirable. 
This was and ought to be a purely business question. The agreement 
had put it forward as the best business. arrangement, but he took a 
different view. He thought it a needlessly bad bargain. ‘The company 
had, for instance, asked for an increased price under the new agreement, 
on the ground that there was a rise in the price of materials, ‘That sur- 
prised me (continued Mr. Law), for 1 thought prices were easier than a 
year ago. | made inquiries. Copper to-day is £10 cheaper than 12 
months ago. Steel in England is nominally at the same price as a year 
ago, but on the Continent it is 20 per cent. cheaper. We are told that it 
is an undoubted fact that materials have risen in price. I should like 
to know what material. [t seems to me amazing that a statement of 
that kind should have been accepted without verification. It is not im- 
portant, but is bad bargaining. "The right hon. gentleman procceded to 
criticise the arrangements for interest, which he condemned, passing on 
to the present transitional stage of the art of wireless. Lord Parker's 
Committee had pointed out that the future system is a system of con- 
tinuous waves. That is not the system which is being commercially 
used by the Marconi Company. Therefore, thev, too, are waiting on 
developments in order to enable them to fultil the contract. There is 
something else worthy of consideration. Last vear a specification was 
before us giving very definite details as to the erection of the stations. 
This year in most important respects, in regard to areas, in regard to thc 
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' sufficient for what is necessary. Another thing: The contract price 
is based on the specitic power wanted. Tt may be reduced. If so, the 
stations will cost a great deal less, but there is no arrangement that the- 
less expenditure will benefit the State, for the Marconi Company will get 
the same. The whole thing is ina transition state. F admit the urgency, 
but consider the difference between what was actually offered to the Post 
Office by the Poulsen Company and what the Government are paving the 
Marconi Company, The Poulsen Company have offered to vive precisely 
the service the Government. ask, and thev offer to give guarantees which 
the Marconi Company have not viven. They offer to do it for £40,000 a 
station, including all rovalties for patents. They are working a station 
now in Ireland and the United States Government have a station of 
their own at work, In à few months it will be known whether or not 
that system can eive the desired resulis, The United States Government 
has a far more ethejient technical staff Cealing with radio-telewraphy than 
we have, They have examined all the svstems, and it is stated, and I 
believe it is true, that they have given ihe contract for the Panama 
station, which is to convey messages a 20 per cent, ereater distance than 
we require, to the Poulsen Company. ‘That surely is something worth 
considering, and worth waiting a month or two at least to see whether or 
not it can do it before we pay a higher price to someone else. It is not 
merelv Che United States. [n the early: staves of this discussion there 
was à Deparimenial Committee inquieta into it. The terms of reference 
were drawn up by Sir Alex; King. Ateer siting thei strong objections 
to employing the Poulsen Company. this commiriee reporcel: “On the 
otherhand. we are satistie) that the <vstem js a sonnd one and that it is 
fully capable of being made to do this work." ds i0 not worth while 
waiting three months to save something like £120,000, apart from the 
rovalties, on the chance that this ‘Technical Commitiee was right and 
chai t de system dis capable of doing the work ? l 

Mr. Hereerr SAMUEL : That report is [S months okl. 

Mr. Boxar Law: Are they less eficient now Y The contract has not 
been subjected to the examination of any competent body. [t is purely 
the word of the Post Office which we have. an Twe can judge, think, how 
competent that Depariment is to decide ques ions of this hind by the fact 
that they are perfectly incompetent to unmlerc ke. under any circum- 
stances, the ereciion of the stations. The Technical Committee urged 
that a committee of experts should examine the contract. That was 
urged upon the Government, but the Postmaster-General did not think it 
worth while, and xo the thing was never done. Then the contract was 
referred last vear to a Select Committee of this House to examine and to 
see whether it was a proper contract, They have never given any re- 
port. The Marconi Company chose to cancel the contract, and by can- 
celling it prevented that Committee from giving judgement on the ques- 
tions put to them by the House of Commons. If it was necessary to have 
the contract examined last vear, is it less necessary te have jt examined 
how How can the House be sttisHed afier we have seen the changes in 
the contract whieh the Poscmaster-General recommended last vear with 
quite as much cocksurenes~ as he has recommended this contract to-day, 
and when we find it is altered in most material respects” Would any 
Government or any business company be willing to risk this enormous 
amount of money on the siatement of the Post Office that this is the best 
method of carrying out the business? After. commenting upon tlie 
rovalties and the general terms of the contract, Mr. Bonar Law asked, 
Has the Postmaster-General got an estimate ? 

Mr. Sameer: Yes, ‘There was an estimate which was over £60,000, 
ard T have just received also an estimate from Mr. Duddell which is over 
£00,000, 

Mr. Bos an Law: Why is it not before the House E should like to 
sec the actual way in which it is made up. It is one of those things in 
which, when the schedule is seen. it would be found that a great bulk of 
the work is not a question of patents at all; and that it ean be done by 
dozens of contractors, and L should like to see a price against each item 


of plant. and xo on. so that we might know how much we were paving for 


the special articles of the Marconi patents. l have never in all my busi- 
ness experience known any arrangement by which royalty is paid on 
gross receipts, There may be circumstances which justify it, but I cannot 
conceive them. There is no possibility of this ever paving ]U per cent. 
protit on the gross receipts, and therefore what the (Government are doing 
is giving the Marconi Company all and more than all the profits the stations 
may ever make, The State must for years lose money, and as the busi- 
ness improves, po matter how much the State is losing, the Marconi 
Company is making more in proportion to the loss of the State. Such an 
arrangement seems to me one that no business man could justify, and the 
least that ought to be insisted on by this House is that there should be 
some arrangement by which the royalty can be commuted, that you can 
make sure of the amount vou are actually paving, and that vou are not 
paying in the dark on losses. Finally, whilst admitting urgency, when 
you put in vour contract that there is only to be a penalty of £159 per 
month for delay on each station, it means that. if they are delayed for 
two or three years the amount will hardly be more than the extra amount 
which has been paid on account of interest to the Marconi Company ; 
and when we realise that the Government attach so little value to ex- 
pedition that. they do not make the penalty a real one, I do say that 
nothing could be more absurd. i 

The Prime MINISTER: This matter interests me from, and is largely 
governed by, those important strategic considerations which are con- 
stantly coming before me and those who are responsible for our national 
defence. It is two years now since the Committee on Imperial Defence 
came to the conclusion that it was of the utmost urgency in the defence 
of the Empire that this chain of wireless stations should be erected and 


power which is to be employed, everything is left blank, and it is to be | brought into use. Nothing has yet been done. 1 would greatly have 
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in the Marconi Agreement (clause 15), on the subject of royaltiés, which, 
they urge. so far from protecting the Government, have an entirely con- 
trary effect. They write :— 

The Marconi patents are defined under the agrement as being “ all 
patents and all inventions, processes and improvements relating to 
wireless telegraphy (whether or not such inventions, processes, and im- 
provements, have been patented or protected) to which the company or 
the inventor are or may become entitled, or of which they or he are or 
may become posscssed or over which they or he have control and power 
to use, or which may be used by them or him." Under clause 15 the 
Postmaster-General has to pay to the company by way of royalty for 
the use of the Marconi patents (as above defined) during such period 
as he shall use apparatus covered by any valid and still unexpired 
patent owned exclusively by the company relating to wireless tele- 
graphy, a certain rovalty which is allocated in certain proportions to 
various sections of the appara'us. The royalty only continues so long 
as a valid and unexpired patent owned exclusively by the company is 
used. It is provided bv clause 15 (5) that if and whenever hil royalty 
ceases in respect of any station, the Agreement is to cease and deter- 
mine in respect of such station, and consequently the Government loses 
the right to use * the Marconi patents ” for such station. 

The effect of these provisions is that the company can reserve to Mr. 
Marconi (or some other person) such an interest as would prevent its 
patents (save onc in respect of each section of apparatus at each station) 
from being owned exclusively by the company; and if at any time the 
company were to find the agreement operating unsatisfactorily from the 
company's point of view, or should the company consider itself, owing 
to its having acquired other systems, or for any other reason, to be in a 
very strong position, the company could dispose of a share in the one 
patent owned exclusively by it (or allow it to lapse) whereupon the royalty 
and the agreement would cease and determine. The Government would 
then find itself with Mr. Marconi's (or some other person's) patent in: 
stalled in its stations, and would no longer be entitled to use them under 
the agreement, and would. therefore be compelled to enter into fresh 
negotiations for the continued use of such patents. If, on the other hand, 
the Government endeavoured, by getting rid of the one patent owned 
exclusively by the company, to determine the royalty, the company 
would be in a position to acquire an exclusive interest in any patent 
which had been used in a station under the agreement, whereupon the 
rovalty would again become payable by the Government, and this could 
be continued indetimitely. The reason for this is that under clause 15 (4) 
of the agreement the acquisition by the company of a patent which has 
been used at any of the stations under the terms of the agreement would 
involve payment of royalty to the company so long as such patent were 
used by the Goverment. 


preferred myself, and so I believe would my colleagues, that the work 
from beginning to end should have been done by the Government without 
the intervention of any contracting company. I would prefer it now if I 
thought it was practicable. It is only because we are satisfied that if 
Departments of the Government were to undertake this task, it would 
involve the taxpayer in enormous additional expense and would also 
involve the Empire in prolonged delay and consequent risks, that we 
came to the conclusion if a reasonable contract could be obtained from a 
company, which was, prima facie, capable of carrying it into effect, for 
the erection of those stations, that that was the course which, in the in- 
terests of the Empire, we were bound to pursue. It is for that reason that 
we submit this contract—for its urgency. The only alternative to the 
acceptance of this contract is the undertaking of the work by the Govern- 
ment and Government Departments. There is no department which is 
more familair with this subject than the Admiralty. They have carricd 
out, I think, with the greatest success, and they are carrying out in the 
Navy in our ships, developments of the system of wireless telegraphy, and 
the whole resources of the Admiralty are emploved and are absorbed, and 
I would almost say more than absorbed, in that necessary way, so that 
they cannot spare a man from the duties for which he is primarily respon- 
sible. Not one single man can be spared for any extraneous purpose, 
however important and desirable it may be. The same thing can be said 
of the War Office, though their responsibility in the matter is much 
lighter. Really unless you are to starve and cripple, so far as the Ad- 
miralty is concerned, the all-important work of equipping our Navy for 
its purpose, a work which is increasing day by day with every new class 
of ship produced, I cannot. as one who is responsible for the defences of 
the Empire, honestly say that I can recommend to the House to entrust 
this work to a Government Department. As to the contract, I am not a 
business man, though I have secn a great deal of business men and have 
had to advise them when they were in difficulties. Looking at it from 
that point of view, if a business man were to ask me for my advice [ should 
sav vou cannot do better than put into the contract a clause that if cost 
of materials has gone up vou may have to pay more, and if the cost of 
materials has gone down you may have to pay less: the arbitrament is not 
to be left to arbitrators or to a Court of Law but to vour own engineer 
and representative, A more businesslike arrangement, L think, could 
not he conceived. We have bee. told that in this matter the Government 
are relying on the Post Office alone, That is not the case, because all 
the other Departments were taken into council, and the whole matter 
has been subjected to the most rigorous scrutiny by the Treasury. 
When we are told that the Government is relying entirely on its own re- 
sources and on its own judgment, vou have there the confirmatory 
opinion of two absolutely independent and indisputably competent 
authorities (Lord Parker and Mr. Duddell) that at this moment there is 
no other company which could possibly, from a business point of view, be 

safely entrusted with this contract. | {nish by repeating that with 

which ] began. In my judyment—and | speak with a full sense of re- 

sponsibility—this is a work which ought not to be delayed for a month ; 

it onght to be begun at the earliest possible moment. The Government 

cannot undertake it by their own agents and under their own super: 

vision—Tf wish they could. This is the only alternative. The hands of 

the Government remain perfeetly free—at any rate, the bargaining power 

of the Postmaster-General has secured this result. In the development 

of this new art, which 1 quite admit is constantly shifting and changing, 


Mr. Charles Bright, also writing to the Morning Post.” urges, as he 
has urged for several years past, that our inter-Imperial communica- 
tions should be administered in the interests of the Empire as a whole by 
a permanent authority or board—separate from any other Government 
office, but constituted by representatives of each of the Departments 
more especially concerned—Admiralty, War Office, Colonial Office. Post 
Office and Dominion. Governments. These communications, whether 
by cable or by wireless (continues Mr. Bright), should be treated as a 
whole, yet separately from telegraphic facilities with foreign countries. 


the hands of the Government remain perfectly free at any moment with 
gard to any of these stations to use anv other improvements which 
“cence or art can produce, We are dealing here merely with a contract 
for the ercetion of the stations, The country will get the benefit of all 
the developments of electrical science in the future. — 

lhe House then divided, when 221 voted for the approval of the agree- 
ment and 140 against. The debate lasted about 5 hows. 


Asset out on page 780, in the course of the Postinaster-General’s remarks, 
he referred to a statement made by Sir G. Croydon Marks on the subject 
of the compulsory character of the patent law, " that any patentee must 
supply the public services with his patented apparatus," Sir G. C. Marks 
now writes: I desire to place on record how seriously Mr. Samuel had 
heen misinformed :— ` 

The Postmaster-General asked : 5 What is to compel any company to 
Provide apparatus? . . . There is no power in the Patents Act to 
compel any manufacturer or contractor to supply his apparatus. You 
Can use his patents against his will on payment, hut you cannot compel 
i. to supply the machinery by which his patents are used." 

t his extraordinary assertion was probably due in part to an interrup- 
Per of Mr. Chiozza Money, who had armed himself. with a copy of the 
atents Act, which he gave the Postmaster-General to examine, but in 
wis researches he had overlooked the terms of the patent itself, wherein 
Is set out the following :— 
eae el patentee shall not supply or cause to be su pplied for our 
Berant n articles of the said invention as may be required by the 
and commissioners administering any department of our service in 
as x} Manner, at such times, and at and upon reasonable prices and terms 
d uda ud in manner for the time being by law provided. then, 
and Miel. is said cases, these our Letters Patent, and all privileges 
void | ages whatever hereby granted shall determine and become 

i notwithstanding anything hereinbefore contained.” 

E that those members who heard yesterday my criticism upon this 
ject may do me the justice to consider that I was not misleading the 
Suse When speaking so emphatically. 


Y. 4t oo 
RE to the “ Morning Post,” Messrs. Norton, Rose, Barrington & 
» S0llcitors to the Universal Radio Syndicate, call attention to points 


" Hitherto cable and wireless teiegraphy have been regarded as separate 
camps, but L have always thought that the two should. be considered 
together.” Mr. Bright expresses his pleasure that © this subject is at 
last being regarded as a national and a scientific rather than a party 


political question." 
We wish we could detect wider evidence of this change. 


On the ground that there is not sufficient information available re- 
gavding the reliability of long-distance rulio-telegraphy, the Budget 
Commisssion of the French Parliament has drafted a new bill in regard to 
the proposed. French intercolunial radio-telegraphis project. The new 
proposal reduces the expenditure from £807,800 to £631,800, and provides 
for the appointment. of a technical committee to inquire into the 
merits of the various radio systems. ; 


CORRESPONDENCE. 
d E - 
“NOME OSCILLOGRAMS OF CONDENSER 
DISCHARGES, &c^" .- 

TO THE EDITOR OF THE ELECTRICIAN. TS id 

Sin: Absence from England prevented me from seeing Prof. 
Howe's letter in your issue of the Ist inst. until to-day. I may 
say that J regret the oversight in not making a reference in my 
printed. Paper to Prof. Howe's Paper, as I did verbally at the 
meeting, but at the same time would observe that the'two 
Papers by no means cover the same ground. The chief object 
I had in view was to give a simple theory of oscillatory dis- 
charges, and quite half of my oscillograms are concerned-with 
the verification of formule for a single condenser-discharge, 
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which is not included in Prof. Howe's Paper. As regards the 
coupled circuits, any one looking at the two Papers will see 
that some points are brought out by my oscillograms which 
were not entirely exhausted by Prof. Howe's work. I did not 
claim for my Paper any very great novelty. As a matter of 
fact, I was asked at short notice to provide some contribution 
for a Physical Society meeting, because the Papers to hand at 
that time were not very numerous ; and I therefore gave such 
material as happened to be available and likely to provoke 
discussion.—I am, &c., 


London, Aug. 8. J. A. FLEMING. 


ABSORPTION WITH THE ARC AND SPARK. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: A consideration of a few of the peculiar characteristics 
of the Fessenden heterodyne receiver will explain much of the 
discrepancy observed by Dr. Austin when making experiments 
in receiving feebly damped and undamped waves with the 
heterodyne to which he refers in the letter published in your issue 
of July 11th. The phenomena observed during the operation 
of the heterodyne are due to beats produced between undamped 
oscillations in a local exciting circuit and the received oscilla- 
tions in the antenna circuit which are feebly damped or un- 
damped as the case may be. When receiving feebly dam ped 
oscillations a hissing note is heard which is very much like that 
produced when a slipping contact detector is used in receiving 
from an arc transmitter. The character of this hissing note 
depends upon the damping of the received oscillations as well 
as upon the difference between the frequency of the exciting 
circuit and that to which the receiving circuit is adjusted. On 
the other hand, when receiving undamped oscillations, a pure 
musical note is produced whose piteh is dependent only upon 
the difference between the frequencies of the transmitter and 
local exciting oscillations. 

On account of the insensitiveness of the ear to high frequencies 
a hissing note is less audible than a musical note. A musical 
note is heard through interference much more easily than the 
other. Control of the local circuit enables the operator so to 
adjust the oscillation frequency difference that a musical. note 
of the pitch most audible to him is produced. No such degree 
of control is possible when receiving damped oscillations. The 
pitch of the hissing note can be reduced, but if reduced too 
much it becomes weak and drummy. Therefore, heterodyne 
reception of undamped oscillations is so favourable to the 
highest receiving efficiency that, even with half the antenna 
current, undamped oscillations may work the same distance 
as feebly damped oscillations.—1 am, &c., 

E. D. Forges, Chief Engineer, 


Brooklyn, N.Y., Aug. 4. National Electric Signaling Co. 
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NEW BOOKS AND NEW EDITIONS. crit. 


Copies of the new books mentioned below can be obtained post free from THE ELEC- 
TRICIAN Offices on payment of the prices indicated in parentheses. Where an asterisk is 
added to the number 20 days will elapse before books are supplied. It is only necessary. 
to specify the number when sending remittance. 

23. “ High-Tension Switchgear Design." By A. G. 
net (11s.). 


24. ‘Steam Engine Design.” 


Collis. 10s. Gd. 


By H. E. King. 6s. net (Gs. (d.). 


25. “ Medical Electricity and Light." By E. Sayer. 3s. 6d. net 
(3s. 9d.). 

26.* “ Practical Gas and Oil Engine Handbook."  $I.15 (4s. 9d.), 
revised and enlarged. 


27.* “ Motor Boats.” By J. Douglas. 60c. (2s. Gd.). A practical 
handbook on the construction and working of motor boats and their 
machinery. 

28.* “ The Manufacture of Iron and Steel.” By H. P. Hearson.. $2.20 
(9s.). A handbook for engineering students and users of iron and stecl. 


29.* “ Resuscitation from Electric and Other Shocks.” By C. A. 
Lauffer. 50c. net (2s. 1d.). 


30. “ Engineering of Antiquity and Technical Progress in Arts and 
Crafts.” By G, F. Zimmer, ös. net, 


PARLIAMENTARY INTELLIGENCE. 


——— Gd 


POST OFFICE RAILWAY BILL. 


On Thursday last the House of Lords Select Committee (presided over 
by Lord Newton) concluded the hearing of this Bill. 

Evidence was given in support of the scheme, and the engincer.in-chicf 
to the Post Office (Mr. W. Slingo) gave figures as to the cost of electrical 
energy. The cost of generation and delivery to the department was 
1-077d. per unit against 1-487d. by the electricity supply companies. 
Price was not the only consideration, and he attached the greatest im- 
portance to trustworthiness of supply. He was aware that the London 
newspapers relied on the supply of electricity from the companies. 
Under the Bill it would be perfectly competent for the Postmaster- 
General to enter into contracts with the companies. The supply from 
the generating station of the department at Blackfriars had always been 
satisfactory ; there was sufficient land for extensions, and there would be 
no difficulty in providing the extra supply of 490,000 units annually for 
the railway. The secondary station at Mount Pleasant would be dis. 
continued. 

Mr. H. €. Gunton, principal power engineer to the Post Office, supplied 
technical details of the Blackfriars and Mount Pleasant generating 
stations, and said that there had never been an interruption of the supply 
of current. He put the total cost of generation at 0-627d. per unit. The 
estimate of £76,120 for electrical equipment included £14,100 for the 
track, £1,450 for ventilation, £400 for telephones, and £44,330 for 
equipment between points of supply to sub-stations and track. Thoso 
items would have to be met even if a supply were taken from the com- 
panies. ‘By supplying tho five district post offices on the line of route he 
anticipated a saving of £2,100 a year, the cost as supplied by the com- 
panics and local authorities averaging 216d. per unit and the cost of 
supply and distribution by the department 1-077d. He was convinced 
that the companies could not do it cheaper. 

On behalf of the companies Mr. G. PARTRIDGE, engineer-in-chief to the 
London Electric Supply Corpora: on, said that his company supplied 
the electrical energy on a graduated scale to the London, Brighton and 
South Coast Railway Co. under a 17 years’ agreement at from 1d. to id. 
per unit, and there had not been the slightest difticulty in carrying out the 
contract. ‘The supply to the railway enabled a cheap supply to be given 
to other users. 

Mr. EF. BAILEY, manager for the City of London Company, and Mr. E. 
WILMOT SEALE, manager for the Charing Cross, West End and City 
Electricity Supply Co., each stated that his company would be prepared 
to supply at Q-5d. per unit. 

The Committee having deliberated in private, the CHATRMAN said the 
Committee were of opinion that the Bill should proceed so far as it related 
to the construction of the railway ; but they considered that that part 
of the Bill had not been proved which related to the supply of electricity. 
‘They were unable, however, to express an opinion whether the supply of 
electricity. by the Post Office would be in the interest of publie economy. 
In the event of the Bill's proceeding the same protection should be given 
to the mains of electric companies as was allowed to the mains of gas 
companies and the Water Board. 

The clauses were then adjusted. 

On Monday the Lord Chancellor referred to the fact that the Select 

Committee had struck out the clause which would have allowed the Post 
Oflice to work the proposed tube line with electricity from their own 
generating station, and stated that on report the Government would put 
down an amendment to restore the clause. 
The Ear, or Doxnovenmore thought the Scleet Committee could 
not possibly have come to any other conclusion than that to which they 
hadcome. The Government pro posed to extend their electrical machinery 
at a substantial cost of pitblic money. 

Ultimately, the amendments made in Scleet Committee were agreed to, 
and the Bill as amended was reported to the House. 

On Wednesday à new sub-section was inserted, which includes. a 
provision that the Postmaster-General shall purchase current from privat: 
undertakers if he found it cheaper than the Post Office 84pp y- 


KINGSTOWN ELECTRIC LIGHTING ORDER. 


The Kingstown and Portrush Electric Lighting Orders, which were 
included in the Electric Lighting Provisional Order No. 6 Bill, were 
approved by a Select Committee of the House of Lords on July 8 although 
the Alliance and Dublin Consumers Gas Co. opposed. the Kingstown 
Order. l 

In the House of Commons last week, on the motion for the considera- 
tion of the Bill, 

Mr. WurrLEv explained that the Bill had come down to them from the 
House of Lords with one of the provisional orders opposed and the other 
unopposed. The time of the session was very late, and it seemed to 
him doubtful if the bill could get through its further stages unless the 
opposition were removed. That being so, he invited all those interested 
in the bill to meet him in his room in conference to seo if the opposition 
could be removed. Ho was unsuccessful, and he found that the bill 
would be opposed on second reading, and that there was already a petition 
against one of the orders which necessitated its going before the Opposed 
Bill Committee. The Chairman of that Committee informed him that it 
was out of the question to set up an Opposed Bill Committce at that 
period of the session. — 1t therefore seemed to be a choice between losing 
both orders or taking only one of them. Those facts had been brought 
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Electrical Inspector of Mines, said that on March. 27 and May 6, he 
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Watson gave evidence on his own behalf, and said he had not power to 
order. Mr. Waddell was only down the pit twice in six months. Witness 
admitted that he was “ guilty " from January 222d to May 6th. 

After retiring, the CHAIRMAN said the Bench had decided to convict the 
Measham Collieries (Ltd.), on all the summonses. They would be fined 
£20 on the first case, and £5 on cach of the others, making £105, with 


costs amounting to £19. 4s, 
The cases against Watson were dismissed. 


before the Board of Trade, whose representative attended the Conference, 
as well as the agents of the parties promoting the orders, and the con- 
clusion was come to that it would be better to save one order instead of 
losing both. What he proposed to do (with the co-operation of the Board 
of Trade) was to propose that the debate should be adjourned, and, in 
conjunction with the Board of Trade, he would put down on the Paper 
the necessary motion empowcring the Opposed Bill Committee to divide 
the bill into two parts—the opposed and unopposed—and later he would 
ask the House to sanction the carrying over of the opposed order, so that 
the expenditure of the promoters might not be lost. 

After hearing Mr. Whitlev's explanation, Mr. T. M. Heaty. who (with 
Mr. Horner) had given notice to recommit the Bill, moved the adjourn- 
ment of the debate, which was agreed to. 

On Wednesday the Electric Lighting Provisional Order (Kingstown) 
Bill was suspended in order that the measure might be proceeded with 
in the next Session of Parliament. 


—— —À—À 


LEGAL INTELLIGENCE. 


te 
Mining Regulations. 


At Ashby Petty Sessions, on Saturday, the Measham Collieries, Ltd.. 
Measham, Leicestershire, appeared to 18 summonses charging them with 
failing to comply with the Home Office Rules for the Installation and 
Use of Electricity in Mines, and particularly with not having earthed 
certain electrical apparatus in the mine by connection to an earthing 
system at the surface of the mine, contrary to Rule 8 of the Special Rules 
and the Coal Mines Act, 1911. There were nine summonses for breach of 
this rule relating to switeh-boxes and cable junction. boxes; tive 
summonses relating to the live parts of fuses not being protected against 
accidental contact, two for eables not being covered with insulating 
material, and two for not providing bushes to prevent abrasion of the 
cables, Duplicate summonses were also issued against Thomas Watson, 
the colliery manager. Defendants pleaded not guilty. 

Mr. C. S. Brae, who prosecuted for H.M. Inspector of Mines, said that 
electricity was dangerous when it was used in the confined space of coal 
mines crowded with pedple, and the Home Office had, therefore, made 
certain regulations relating to the use of electricity in mines, In regard 
to the conditions which existed in the mines, he said it was open to the 
defence to prove that the owners knew nothing about it, but he conld 
prove that it was known to the manager that the electrical installation 
Was in an unsatisfactory condition, and very little. if anything, was done 
for a long period to put that deplorable state of things right. No far as 
the prosecution could sce, both defendants were liable, and it would be 
for the Bench to apportion the blame. Mr. Bosker Netsox. H.M. 


— —_ + —— 


Arbitration as to Laying Electric Supply Mains. 


On Saturday last. Mr. W. H. Patchell sat as Board of Trade arbitrator 
at the Surveyors’ Institution (Westminster), to determine the differences 
between Bromley Urban Council and the West Kent Electric Co., as to 
laying electrice supply mains in Bromley. 

Mr. C. M. Prrmas (for the company) said that under the Kent Electrie 

Power Act, 1902, the company had the right to supply electricity in bulk 
over a large area. The company were not the distributors, but they would 
supply the current in bulk to the Bromley (Kent) Electric. Light & 
Power Co., who would retail it to the public. The mains would run from 
Lewisham through the Bromley-road, round. Beckenham, Hayes, Orping- 
ton, Chislehurst, and eventually back to the South Metropolitan Electric 
Power Cols mains, The enquiry was held under sec. 42 of the 1902 Act, 
which stated the lines could be laid under such streets and in such position 
as should be agreed, but in the event of a difference the matter should be 
submitted to the Board of Trade. If, however, the Borough or local 
authorities objected to the route chosen by the company, then it was 
provided that they should indicate an alternative route, which should he 
reasonable and incur no great extra expense, If, however, the alternative 
route should be unreasonable, then the company could. revert. to the 
original scheme, In. this case the company had. put forward a route, 
which was the shortest one, viz., down the London-road and High-street, 
and they proposed. to lay the mains under the footpath. It might. 
include a busy thoroughfare, but that was not. prohibited. The main, 
under that scheme, would also be taken over the railway at Bromley 
South Station, which was the easiest way. Under the Act they had no 
power to go over or nnder a railway except at oron a pubiic road, and as a 
fact Bromley South Station was the only point where a public road went 
over the railway. An objection. raised against the scheme was that 
several of the roads had. pipes and cables under them, but as compared 
with London and other streets they were absolute deserts, and no 
engineering difliculties would be experienced in putting electric mains 
down. He understood the Postmaster-General had already constructed a 
series of telephone cables on one side of the footway, and they would put 
their cables on the other side of the path. The local authorities had 
suggested. other routes, but generally they were impracticable. The 
first alternative route was that thev should not go into the Bromley 
district at all, but that, he suggested, was no alternative. They were 
entitled to go into Bromley under their Act of Parliament and when they 
told the Council they were going through, it was not alternative for them 
to sav " you must go through another district altogether." The second 
proposal was that they should go through the Borough of Lewisham, by 
way of a road which was not made up. That would take them a con- 
siderable distance from Bromley anl was also impracticable. The third 
alternative was they should take their cable through Bromley by way of a 
foot- path designated as Lovo (or Lover's)-lane. In doing that, however. 
they would experience great. difficulty. and they might also have to 
interfere with a sewer which had been laid down the same lane or foot- 
path. Once the cable had been taken past Bromley South Station no 
opposition was being made, as Beckenham Council had assented to the 
pro posal. 

Evidence.was given by Mr. W. J. ALBRIGHT, resident electrical engineer 
of the company, who stated he had considered all the possible routes for 
the cable. The route they proposed was the direct route, and from an 
engineering point of view it was the best. It was the only possible one 
which was in accordance with the general principles of laying electricity 
mains, {lt would not occasion. any serious trouble to the vehicular 
traftic, as the work would only take about a weck. An arrangement had 
been made with the Bromley Electric Light Co. who would be the 
distributors of the current. The three other routes proposed by the local 
authorities were impracticable ; the direct line they proposed would save 
at least £600 over the other lines. . 

Mr. Francis E. Griprer, M.I.E.E., chairman of the Bromley Electric 
Light Co., which has statutory power to supply light and power in 
Bromley, said his company had heen in communication with the West 
Kent Company for «ome time now with regard to the Bromley Company 
being supplied in bulk. "Their station was now full up, and working at its 
highest capacity. As Bromley was likely to grow considerably during 
the next few years, they would have to acquire some further land, and 
erect buildings. So far as his company was concerned the West Kent 
Company could take their main wherever they liked so long as current 
was delivered to him at the right price. 

Mr. Harrison (for the Urban Council) argued that the alternativo 
route suggested by the Council was reasonable. He submitted that the 
Act stated where the road was a principal thoroughfare the cable should 
not be laid beneath it. He did not see why the company should not go by 
way of Beckenham, which was shorter and a much more businesslike 
proposition. He, however, proposed to drop the second route suggested. 

Ald. R. W. James, A.M.I.C.E., the Mayor of Bromley, and Mr. W. A. 
Cope, A.M.I.C.E., assistant engineer to Bromley rir ponon; gavo 
evidence, and Mr, Patchell intimated that he would lay his report 
before the Board of Trade in the course of a few weeks, : 


Inspected the mine accompanied by Mr. Johnstone (H.M. Inspector of 
Mines), Mr. Hepplewhite, Mr. Campbell (the electrician) and Mr. Watson 
(Manager), and. found the condition of the apparatus set out. in the 
summonses. The result of the cable being cut; would be to set up a 
dangerous condition of affairs. Generally speaking, the special regula- 
lions had been ignored. He saw the managing director (Mr. Waddell) on 
March 27th on the bank, and told him of the defects, and emphasised 
the lack of cart hing, pointing out that there was a risk of fatal accident. 
The manager (Mr. Watson) was present, and Waddell said to him, “© You 
hear what Mr. Nelson says, and vou have had authority to remedy these 
defects,” Mr. Waddell meant that it was no new thing, and Mr. Watson 
distinctly assented to that. On May 6th no substantial effort had been 
made to remedy the dangerous condition of affairs; £200 would have 
covered the cost. 

Mr. W. H. HEPPLEWHITE, Inspector of mines, said he visited the mine 
on January 28th. There had been an electrical accident and he 
fonnd they had no box to couple up the cable. Box wires were hooked 
on to bare wires, which was extremely dangerous. He saw Mr. Watson, 
and complained to him, and he also saw Mr. Waddell. He gave him 
three weeks to get the apparatus right, and Mr. Waddell asked for a 
month. He had an understanding with them that the bare wires would 
be covered up and not used again. He had to go to an accident there 
on February 14th, and there was exaetly the same state of affairs. He 
Went again on March 27th and May 6th. There had been five managers 
at the colliery in two years, : 

Mr. Taos. Watson, the defendant, said he was manager from 
January 24, 1913, until June 21st. He found the mine ia a verv unsatis- 
factory condition in regard to the electrical installation, and wrote to 
Mr. Waddell on February 15th, asking what he was going to do about 
the plant. He also wrote on April 19th and on Apri] 22nd, but Mr. 
Waddell did not answer the letters. He wrote again on May 7th, 
May 19th and June 13th. He got a reply to the last letter saying: 

As far as I know you have everything on the ground or on order to 
enable you to carry out the wishes of the mines inspector." Mr.Waddell’s 
instructions to witness were to order nothing big. 

Mr. RoBERT D. WADDELL, managing director, said the manager would 

at liberty to spend as much as £200 on an earthing system, and they 
ad done so, The only restriction was in regard to ordering a new plant 
without the thing being discussed. In the present instance the whole 
thing only cost £13. 10s. He did not receive Watson's letters. 

Other evidence having been given for the defence by J. R. Campbell, 
chief electrician, and Robert Miller, formerly manager, 

Mr. ELLis (on behalf of Watson) said he relied on sec. 102 of the Act, 
Which provided that nothing in the Act should render a manager liable 
if he could show that the conditions were due to causes over which he had 
fo control. It was impossible for his client to make provision. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. | 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


191? SPECIFICATIONS. 

13.695 Dyer. Contact fineers for electric controllers or the like, 

13.746 Apparatus for electro-platine. 

16,104 ELEcrRICAL Conpuits Ltp. & Hemaina. Means for securine electric continuity 
in metallic conduits. l . 

16.164 McngTTI. Electric discharee apparatus. (05/7711. . 

16.532 BritisH THomMsen-Houston Co. (General Electric Co.) Controlline-mechanism 
for internal-combustion encines, 

17.388 Coorer. Electrical record ni-instrumer s, 

17.752 LaKR. (FABRIQUE INTERNATIONALE D'ArPAsEILS A MAGNETO, SA)  Eletiic 
hand apparatus for producine lieht. 

18.586 Fottincer. Water brake dynamometers. (23.8 113 

21,120 RaNo & GARRARD. Interlocking electric starting sw Pebvsar, 

The trouble of " no-volt" coils on balancer starter switchecars is cot over by 
dispensine with the " no-volt " cciland providine arechanicalinterloek on the main 
switchorstarter. When the starterisat  fulbor " orintermediats position it cann^t 
be closed avain until the starter arm haz been restored to the off position. A link or 
topele operated by the main switch actuates ashdinyw citch into eneaeement with a 

-  Tetatnine trieeer, but it can be releas-d by the starting switch. 

21.186 British THomson-Houston Co, (General Ei ctric Co.) Cirburettors forinternal- 
combustion enrines, 

21.504 Raining & GAKKARD, Electric motor reculatine resistances, 

21,533 Gross. Electric controlling de vices for automatie photorraphie devices, 

22.423 EitisoN. Startine devices for el-ctrie moter: and like apparatus, 

23.542 AnBATECOLA, Automatic electric current controllers, (2653. 12.) 

23.977 Horton. Electric illuminated revolvine dvertiz ine apparatus, 

25,831 SIEMENS SCHUCKERTWERKE GES. Electric misters ond meter systemo and relays 
adapted to control the same and forother purpe cs. (1H db tho 

In a mercury relay an iron core is suspended fresdy na maenct fid! be acprine, 
It is contained in a tubular vessel, and is usd az an eleetrese, Th- current is made 
and broken by the marnetic operation of th- dion core wath a minimum ot friction. 
owiny to the enclosure of the cole, The iny ntion is aprlicatl? to meters and 
meter systems. 

26.671 Horton, Electrical switches. 

26,085 Framan., Electrical apparatus forindicatine speed and direction of revolution at 
a distance. (25 1L 110.) 

26.948 MibpLEcoAT, Apparatus for heatine water by electricity, 

29,735 ie at Devices for discharging electricity from parer in printing and like 
machines. 


` 


1913 SPECIFICATI NS. 
7.275 Baunko. Electric clocks. (0 4,122 
8.198 HERRMANN, Elect/ic elow lamps. (16 12/12) 
8.395 HASKELL, Electric heaters for liquids. 
8.601 ComPAGNIE FOUR LA FABRICATION DES COMPTEYRS ET MATERIEL D'USINES A Gaz 
& Broco., Electricity motor meters of the mercury type. 
la electricity motor meters ot the kindin which a metal ballic immersed in mercury 
and traversed by the current to b» measured, the bill iz amalvamated at the required 
points, as usual, but the tendency of the amabam tocreep is obviated by an electrolytic 
depositof chronium or a coating cf copper oxide, 
9.174 EckMANN, Methods of equalizing the lead on systems of supply for alternatine 
"a motors. (Addition to and Divided Application on. 11,597/12. 
411/12.) 
10.873 Ges. Fur ELEKTRO-OSM SF & Scuwerin. Apparatus for el-ctro-osmotic extrac- 
tion of water from substances. (Addition to 23.545 12.) 
13,918 Moretti. Electric divcharys apparatus. Divided on and Addition to 16,164 /12. 
10,7, 12.) 


APPLICATIONS FOR PATENTS 


NorR.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to theo, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


June 10. 1913. 
13.387 WitLiAMs, System of multiple telephone-call indicators, 
13,389 BsLLING. Electrical connectors. 
13.406 PLBcHATI. Attachment of filaments to electric plow lamps to leading-in wires.* 
13,428 Mayor. Trolley heads for electrically-prop?ll«d vehicles. 
13,435 Siemens Bres. Dynamo Works, (Siemens:-S;huckertwerke G.m.b. H., Germany. 
Dynamo-electric machines. * 
13,447 Fraser. Electric elevator systems. (29.7 12, U.S)* 
13,458 HowGRAVE-GRAHAM. Electrical devic: for th: selective detection of periodic 
electrical impulses. 
June 1t, 1913. 


13,490 RECKLINGHAUSEN. HELBRONNER & HENRI, Vapour electric apparatus. (Divided 
application on 24,623 12. 28,10/.)* l 
13,541 Bryant. Magnetic brush or broom for s2parating ferrous metals from non-ferrous 


metals. 
June 12. 1913. 

13,587 HoLmes & KEeMP-WELCH. Automatic adjustable electrical overioad circuit- 
breakers. 

13,589 McBain. Automatically shutting off steam or electrical current and applying 
the brakes. 

13.602 Beaver & CLAREMCNT. Manufacture of electric cables. 

13,632 GRAMMONT. Tortuous filament electric incandescent lamps. (13/6/12, Franc?.)* 

13,636 MaRcoNI's WIRELESS TELEGRAPH Co. & FRANKLIN, | Receivers for use in wireless 
telegraphy and telephony. 

13,637 MaRcoNt’s WIRELESS TELEGRAPH Co. & FRANKLIN. Increasing the frequency of 
alternating currents. 

13,654 FAcGERLUND. Electric switches. (Addition to 13.353 13, 14/6/12, Sweden.)* 

13.656 B.T.-H. Co. (G.E. Co.. U.S.) Systems of electric distribution, 

13,060 Hutton. Electric lighting indicitor.* 


June 13, 1913. 

13.684 BAnTLETT & Bruce. Magnetic compasses for ships’ boats or the like. 
13.694 Gorpon, Lighting and unlocking miners’ saf:ty lamps with alternating current. 
13,695 Reap. [ncandesc:nt electric lamp filaments, 
13.698 Arison. Electric fountains and water display effects and fittings and appliances. 
13,715 Scott. Electric clock. 
13,721 Lucas & HancLey. Electric switches. 
13,727 R&Nour, Electric ignition devicss for ac2tylene or other eas lamps. 
13,748 Siemens & HatsKeE Axt.-Gzs. S:lectors for automatic or’ semi-automatic 

telephone systems. (22,6;12, G2rmany.)* 
13,764 MonpEv, Electrical resistances. 


. ' June 14, 1913. 

13.791 HARTMANN. Commutator for electrical dynamos and motors. : 
13,793 GARDNER & FERGUSON. Apparatus for causing electrical impulses for transmission 
to a distance. (Addition to 27,223/10.)* i 


.. 


13,806 Harrer. Removing obstruction and preventing accident or loss of Nfe by motor: 
road vehicles, electric trams and railways. 
13,820 PAULI Electrical connection devices for railway and like vehicles. (29/7/12, 
tranca.) 
13,822 Cuero, Dominic & Brovarn, Electrical illuminating apparatus or instruments. 
(15;6/12, France.)* 
June 16, 1913. 


13.834 Ferra. Thermo-electric generators, 

13.844 PoHituips & Situ. Electrical instruments. 

13,901 Axr-GEs. Fur Aniin-FABRIKATION, Electrolytic production of hydrosulphat:s 
6,7,12. Germany.)* 

13,903 Sig4Eus & Harske AkT-GEgs, BawoERT & Urtecnt. Methods of excitin 
Ronteen-rav tubes. (Addition to 9,499 12.)* 

13,911 MaougT-WEKK G.M.BE.H., Eisenach. Electromagnetic weight-lifting apparatus, 
(167712. Germany.)* 

13,918 E Electric discharge apparatus. (Divided Application on 16,164 12. 
10/7/.) ; 

13.919 Siona G.M.R.H... Submarine electric leakage telegraphy. (27,06,12, Germany.)* 

13.943 EasTwcon, Electrical conductors. 

13,945 Lezinter, Rythmatic control, synchronous, differentiated, or synthonic, by 
Hertzian waves trom a distance, and without relays of teledynamic machines and 


receivers, 
June 17. 1913. 
13.955 Ceospte, El ctric brownine device and heat economiser. 
13,976 AutomaTIC TELEPHONE Mra. Co. & Harrison, (Partly communicated by 
Automatic Electric Co., U.S) Electric sirnalling systems. * 


«13.983 SchuBest, Electromarnetic sparking phir. 


13.984 Rorre. System tor obtuinine variable speed, 

13,985 OLIVER & Auto Lighter, Lro.  lenition device. 

13.988 & 13,989 Venner. Electrical elem-nts tor cooking. 

13.990 VENNER, Electric apparatus tor heatiny air. 

13,491 Brazigk, G siino & Gray. Regulator switches for resistances. 

14.020 d ER. Double-dock -d Cars tor railways, tramways, or the like. (24 6.12. 

nutri] 

14,027 S iri;aTE, Electric stiikine and damping mechanism. 

14.0434 Poursen. Apparatus tor closime and interruptime electric currents, * 

14.035 GIkAk GEAN, Supplvine radio-teleeraphic antenne. (17,612, Francz.)* 

14,043 Sanover et Lro. & Dutton, Electric controllers.” 

14,048 ALIOGEMEINE ELeKkteittats Gas. El-ctric incandescent lamps. (18/3/12, 
Goermany.)* 

14,019 B.T.-H. Co. & Brown, Electrical driving of reciprocating machinery,® 


june 18, 1913. 

07] Rano & Aro oap. Ar hamps. 

07? E:wAkDs,  El-ctiom onetic variable-speed mechanism. 

079 So Es, Tilting arraneement for attachment to electric-lipht shades and the 
like. 

033 Barker. Marpnetic compasses and like instruments, 

| Zing, Casini tor pocket accumulators or dry batteries, * 

Oo jdn wN. Tools tor us* in applying or repairing filaments of metallic filament 
AIn ps, 

2 Turner. Electric switches, 

5 Burki-Bru soe & Bork Elctric chot-sienalling device.* 

2S cc. pes TEIEGA RHES MULTIFLEX (Systeme E. MERCADIER-H. MASUNNAD. 
Converting continuous currents of electricity into isochronous undulatory 
currents. (21,6 12, Franz-)* 

14.132 Justice, (North East Electric Co., U.S.) Power-transmission mechanism.* 

14,140 THomeson, (Compaenie Universelle de Teleeraphie et de Tel:phonic sans Fil, 

Francs) AM aratus tor emitting heat waves.” 
14,149 Downes. Cutouts tor elctric instruments. klow-lamps, and th- like. 


June 19, 1913. 

14.170 Licas & Verirys, Lro. Electric lett fittines of the indirect kind. 

14.177 Wainseotr, Wat orr. Manon & Yates, Preventing the overrunning of 
senals by railway trains. 

14.188 A. P. LvnupiEk s. G. C. LUNDBERG, P. A. LUNDBERG & Peas. Electrical switches. 

14.203 Parrick., Sparking pluys, 

14.210 Suar. Manutacture of earthenware ducts for electric cables. 

14,214 Stemens & Halske Akt.-Ges. Automatic short-circuiting device for lightning- 
arresters. (99 I2. Germany.)* 

14.218 Si; NAL Gut B H,. Transmitters for submarine sound signals. (24/6/12, G»rmany.)* 

14,229 TELEFHON ArrARAT FABRIK E. Zwigtus:H & Co., G.M.B.H. Telephone exchang? 
systems. (5 7 12, Germany.)* 

14.243 Burrin. Mountine’ motors on electric tramcars or other rail carriages to prevent 


side swing, 
June 20, 1913. 

14.285 CHADBURN. Shins’ teleeraphic or signalling and like apparatus. 
14.293 KELviN & WuirE & Fiero, Mariners’ compasses, 
14,310 CHiLbps & Reason Mra. Co., Electrolytic meters.* 
14.313 HarrIELD, Electric condensers, resistances, coils, and the like. 
14.314 HATFIELD. Electromagnetic instruments. 
14.321 Dickson. Telephone transmittine~apparatus. 
14.330 JAKOBSEN & Jensen. Combined switches and plug contacts. 


Denmark.)* 
June 21. 1913. 
14,380 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Stranded electrical conductors. * ay 
14,390 WIE MENS SCHUCKERTWERKE C.«.8.H. Dynamo-electric machines. (22/6, 12, 
armany.) 
14.395 Warwick MACHINERY (1908), Co. (G.E. Co., U.S.)  Electric-fluid turbines. 
14,407 GgELL. Automatic telegraphic apparatus.* 
14.423 Hi?zELBERGER & New BritisH Ever-Reapy Co. Electric lamps. 
14,426 & 14.427 FRIED Krupp AkT.-OGEs. GRUsONWERK, Magnetic separators. (15 ad 
19/7/12, Germany.)* 
June 23, 1913. 


14,433 ALLGEMEINE ELextricitats Ges. Lamp-making machines. (21/6/12. Gormany.)* 
14,446 SrinK. Cuttine or lowering the check-railor other surfaces on tramways, railways 
or the like. 


(21,6,12,: 


14,459 Simpson. Onerating mechanism of sand-discharge valves for el2ctrically-pro- 


pelled vehicles. l 
14,473 vane & Fisu. Automatic electric fire detector, extinguisher and fire brigad? 
call. ` 
14,475 Houcu. Control of electric lighting and other circuits by means of a relay and 
switch or switches, 


14,487 SIEMENS & HALSKE AKT.-OEs. Circuit arrangements for automatic and Semi 


e automatic telephone systems. (22. 7:12, Germany.)* 


14,518 ALLGEMEINE ErEKTRICITATS Ges. Electrical welding of metals by means of in- 


creased resistance. (21/6/12, G2rmany.)*® 
14,524 AtrkEN. Telephone systeins, (Addition to 16,905/12.) 


June 24, 1913. : 
14.543 HaiLwoop. Miners' safety lamps and apparatus in connection therewith. 
14,562 Raves. Electric liquid-heaters, * . 
14,587 Kraus. El*ctrostatic apparatus for separating and cleaning grits, grain and the 
like. (9,5,13, Germany.) * : 
14,591 SkauPv. Electric gaslamps. (Addition to 29.104/12, 27/11/12, Germany.) |, 
14,014 Siemens Bros. & Co. & PetitHory. Number dial for automatic and seml- 
automatic telephone exchanges.* mi 
14,628 INTERNATIONAL ELECTRIC Co. (Akt.-Gss. Mix & Genest, Germany.) Switch 
keys for telephonic ins*allations.* M 
14,631 INTERNATIONAL ELectric Co. (Atk.-Gos. Mix & Genest, Germany.) Micro 
phones. : 
14,633 MASCHINBNFABRIK OBRLIKON. Apparatus for winding electrical machines. 
(24/6/12, Germany.)* 
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ments of the Institution of Electrical Engineers and the 
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article in the August issue of the “© Electrical Contractor," 

_ and referred to the inconsistency with which an outcry was * Creeping " Cables in Tramway Ducts.—In a previous 
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raised against the municipal idea, and the branding of this | annua report on Chicago traction reference was made to 
asi E | whiel the electrification of the old cable tramway system in that city 
* the source of the general inclinacion to cheapness which | and the occurrence of persistent creeping of such electric cables 


i5 noticeable in the industry. This article was entitled | as had been la‘d in the original cable conduit between the rails 
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The Cu rse of ( ‘heapness ? and, quite apart from the Was mehi 'oned. The first sign of this be ee ev ident two weeks 
after the installation of the cables. The creeping was found 


question of municipal ownership which was raised in it, we e : ; 
| pi " )J to be in the direction of. and to be caused by. the vibrations set 


think that the electrical contractor should ask himself a few up in the conerete by the passing cars. In one instance a 
590 ft. length of cable weighing 3,800 Ib. developed a stress of 
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pertinent questions on this subject. The pages of his official 
organ are supported by home electrical manufacturers of 100 Ib. in four days, by actual dynamometer measurement. 
accessories of every description. These firms endeavour į l'his occurred in spite of an initial stress of 300 Ib. against the 
i "P Wo NC baked ate AE k | direction of the movement. The stress in this way amounted 
? maintain fair prices’ for their products. They make a j 4, 409 [b., over 10 per cent. of the weight of the cable. To 


good article, that will resist the average amount of wear | eliminate the difficulty the cable was anchored to ba:s set in 
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i : ire- thec te he manholes. 
and tear in practice, and that complies with the require- the concrete of the manhole 
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CURRENT TRADE LITERATURE. 


0G. & B, SPECIALITIES. -A permanent and effective reminder of 

> the various electrical and allied specialities handled by Gellespie & 
Beales is furnished in a neat celluloid case containing court plaster. 
" Bitma " is one of those specialities, and is prominently “starred.” 
A case wil] be supplied on application to the company at Amberley 
House, Norfolk-street, Strand. London, W.C. 


PockkT Lamps.—Rose Bros., Peech.street. London, E.C.. have 

| just completed a supplementary list giving particulars and prices of 

several new designs of pocket lamps. evele lamps, clock and hand 

lamps, dry batteries and electrical novelties. Que of these is a pocket 

hattery and lamp fitted with a detachable cup for testing eggs. Bells 
and small telephones are also dealt with in the list. 

“EVERYTHING ELECTRICAL --~A special net price list has been issued 
bv Baxendale Bros.. 96, Whitechapel. Liverpool. which gives prices 
of wiring materials and sundries ; also lines of electric fans. vibrators 
and hair dryers, 


B.T..H. Lisrs—Two new lists, Nos. 5.000 and 5.001, dealing 
respectively with controllers and resistances for industrial purposes 
and haulage controllers; are now to be obtained from the British 
Thomson-Houston Co., Rugby. 


ACID-PROOF Sinica Lamps,— A new price list. No. 57. issued by the 
Westinghouse-Cooper Hewitt Co., deals with a new pattern of silica 
lamp designed for use in chemical and galvanising works and in 
situations where Corrosive vapours are present in the atmosphere. 


p— ———————  —— 


BUSINESS NOTICES. 


Thermit (Ltd.) have removed into larger works at 675, Commercial- 
road, London, E., to which address all goods should in future be 
sent. All communications should he addressed. (as. hitherto) to 
27, Martin s-lane, Cannon-strect. E.C. The telephone number is 
now 4292 City (two lires). 

Messrs. W. G. Watson & Co, (Ltd.) (of So dnev. N.S.W.) have 
opened an office for a short time in London (41, Cheapside. E.C.) in 
order to buy electrical goods for the Australian market. Manufac- 
turers and others may see a list of the company's requirements at 
the above address until the 30th inst, 


The showrooms and offices of Messrs. Wallis & Watson have been 
removed to 26, Park Row, Leeds. 


Patent Development.—The proprietor of patent No. 15.447 1911. 
relating to “an improved method of using electric. batteries. for 
supplying lamps," desires to make arrangements for working same 
in this country. Applications to Messrs, W. P. Thompson & Co., 
patent agents, 285, High Holborn, London, W.C. 


The owners of patent No. 10.793 of 1900 relating to © Improve- 
ments in or relating to the production of Electric Currents " desire to 
make arrangements for exploiting same. Applications to Messrs, 
Abel & Imray, patent agents, 29. Southampton-buildings. London. 


W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Fredk. Thos. Johnson. electrical engineer. Eltisley-avenue, Newn- 
ham. has been adjudicated bankrupt. 

Jack Fras. Barnes. electrical engineer, &c.. Oldbury. and Cradley 
Heath, Staffs, has been adjudicated bankrupt. Fhe first meeting of 
creditors will take place on Aug. 20 at 191. Corporation street, Bir- 
mingham, and the public examination on Sept. 19 at the Law Courts, 
Lombard-street West. West Bromwich. 

W. R. Wedge. electrical engineer, The Arcade, Northampton, has 
been adjudicated bankrupt. The public examination will take place 
on Oct. 13 at the County Hall. Northampton. 

The examination of Joseph Swainson (trading as J. Swainson & Co.) 
electrical contractor. 22. Booth-street. Manchester, will take place 
on Sept. 19 at the Court Housc. Quav-street. Manchester. 

A meeting of creditors of the Perth Electric Tramways (Ltd.) will 
be held at 30 and 31, St. Swithin’s-lane, London, E.C.. on Aug. 18. 

The British Electromobile Co. (Ltd.) is being wound up voluntarily, 
and Mr. R. B. Tyler, 1, Queen Victoria-street, London, R.C., has been 
appointed liquidator. 

On Aug. 18 at 4, Castle-place, Park-street, Nottingham, a first and 
final dividend of ls. 43d. will be paid to creditors of Wm. Longdon 


o a € —M—M 


& Vernon Geo. Cobb (trading as Longdon & Cobb), electrical engi- 
neers, 1014, Derby-road. Nottingham. and a first and final dividend 
of 185. 9d. in respect of the separate estate of Wm. Longdon. 


A meeting to receive an account of the winding-up of the Mitcham 
Electric Fan Co. (Ltd.) will be held on Sept. 9 at 6, Broad-street- 
place, London, IC. 


HELLE DETTA ALL ELATI 
ELECTRICITY SUPPLY. 
THUNDER AH DII UD 


EXTEKSIONS. 
Batley.- -The Council have applied for sanction to borrow £8,206 
for expenditure on mains. are lighting. meters and services, and 
£1.550 for new feeder. distributors and services. 


DUI 
TAI 


Burnley.- Owing to the tenders received. having exceeded. the 
estimates, the Council have asked the L.G. Board to sanction a loan 
of £29,227 for extensions of the electricity works instead of £283,171 


recently applied for, 


Bury (Lanes.) — An agreement has been entered into with Heywood 
Corporation for the supply of electricity in bulk to Heywood, and 
Bury Corporation have decided to apply for sanction to borrow 
£55,000 for extensions of the electricity generating plant and mains, 
in order to cope with the increased demand for power. 


Felixstowe.—-An inquiry was held here last week into the Council's 
application for sanction to borrow £4,729 for extensions of the plant 
at the electricity works. 

Mr. €, ASYMORE Baxer, electricat engineer to the Council, said that 
the present. plant consisted of a 150 kw. Diesel engine set, two batteries 
about 80 kw. cach, one Stockport gas engine of about 85 kw.. and two 
small gas engines of 24 kw. cach. The maximum demand was in the 
summer time. and last summer it was 216 kw.. and that of the present 
summer, which had not yet been reached, was estimated at about 220 kw. 
It was proposed to add another 150 Kw. Diesel set and a balancing set, 
switehigear, &c. 

In reply to the [nspector, Mr. N. Prestice said the engines were 
internal combustion cng nes; and although the Diesel engine was rated 
at 120 kw. they could not rely on that amount of power. and the same 
applied to the gas engines, With the Diesel excluded they had only just 
sufficient. power to carry their load. The station was about 30 per cent. 
below the rating. The small gas engines were not large enough to be 
worth converting to the higher pressure for the three-wire system. They 
were not used except in case of a breakdown. They were proposing to 
change over to the three-wire system, and the gas engines would then be 
uscd for balancing. 

Eventually it was decided that the application should be amended as 
fellows: For new Diesel ensine, £3.396, less outstanding debt on exist- 
ing sas engines, £800. and on existing Diesel generator. £340, total, 

2.256 ; £110 for cables and foundations, and £174 for engineers’ fees 
and contingencies, or £2,540 for machinery, £230 for buildings and £50 
for ex penses and stamps, total £2.820, the Council agreeing to apply for 
the round amount of £2,800, 


GENERAL. 


Boston, -Vessrs. Crompton & Co. have notified the Council of 
their intention to appl: fora provisional electric-lighting order. 


Hornsey.—Nubjeet to the North Metropolitan Eleetrie Theatres 
guaranteeing a minimum consumption of 50.000 units per annum at 
the Finsbury Park Rink Cinema and 30.000 units per annum at the 
Crouch End. Hippodrome., the Council will permit the company to 
aggregate their total consumption at both premises. so that the 
current consumed will be charged at 21d. per unit. 


Louth. — Messrs. Foot & Milne will apply for a pros isional electric. 
lighting order. 


Lurgan.—A special meeting of the Council was held last week to 
consider the question of promoting an electricity supply scheme. 

Mr. Maxx, who was instrumental in calling the meeting, said all 
present were gas consumers, and he need » t tell chem that the gas supplied 
in Lurgan was simply disiraceful. the ight during the past winter resem- 
bling more what one would expect to find ina village than in a progressive 
town such as Lurgan, while as io the price it was exorbitant, the con- 
sumers being entirely at the merey of the gas company, both as regards 
price and quality. In his opinion it was high time some means should be 
adopied both to improve and cheapen the lighting of the town, He 
might say that he, with others, had conceived the idea of forming à 
private company to supply electric current ; but before doing so thev 
thought it would be more judicious to ascertain whether or not the 
Council would embark on a municipal scheme. On going into the 
question as à private enterprise, he found that to supply about 30 or 40 
vf the shops on the main street a plant costing about £1.209 would be 
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required, and, allowing for upkcep, depre^iation, &c., it would be able to 


venerate current at 2d. per unit and retail itat, sav, 4d. per unit (equivalent 
At present they were paving 
Small towns like Bun- 


to about 2s. 6d. or 2s, 7d. per 1,000). 
?s, 10d. per 1,000 ft. for a vastly inferior light. 


dovan had adopted electric lighting with advantage, and he did not see 
why a progressive town like Lurgan should not be prepared to consider 
If the Council adopted a scheme, not only would thev have 
a cheaper and better light, but there would be a surplus to go towards 
He moved that in the opinion of the Council the 


ime had arrived when à municipal electric light installation should. be 


the question. 
alleviation of rates, 


exiablished in Lurgan. 


The resolution was carried unanimously and a committee of six was 


a pointed to go into the question, with power to obtain experi advice, 


Lytham.—The Council have applied to St. Annes Council for a 
supply of electricity in bulk, and negotiations between the autho- 


rities are proceeding. 


Richmond.—The Fire Brigade Committee report. that as the 


greater part of the fire-call system in the borough was laid in 1894 it 


could not reasonably be expected to remain in an efficient state much 


longer. 
They recommended that certain fire-call cables be renewed at a cost 


of £2,500 (including inspection chambers), and that Mr. A. H. Dykes be 
The recommenda- 


engaged to supervise the electrical part of the work. 
tions have, however, been referred. back. 


Sheffleld.—On Wednesday it was reported that the Electric Supply 
Sub-committee had further considered. the question of the future 


working of the Installation and Motor Department. and recom- 


mended :— 


(1) That a showroom be maintainel for the exhibition of electrical 


fittings, including such electric lighting fittings as the Corporation can 


only sell through a contractor earrving on the business independenily of 


the Corporation. (2) That the following be the method of selling such 
clectric light fittings: (a) A list of such electrical contractors as are 
willing to agree with the Corporation to sell electric Hight fittings on agreed 
terms be prepared and maintained : (4) that the Corporation canvassers 
and showroom attendants be supplied with this list and authorised to 


inform customers that the Corporation will sell to them through any of 


such electrical contractors such electric light fittings as they may require, 
and to request the customer to arrange accordingly; (c) that all such 
electrica] contractors and. their customers be allowed access to the Cor- 
poration’s showroom for inspecting and selecting electric light fitiings 
and arranging between themselves for the sale and purchase thereof, 
(3) That an invitation be given to all electrical contractors in the city to 
place their names upon the list of contractors. 

On Wednesday the Deputy Lord Mayor moved that the repost be 
referred to a special committee consisting of the Lord Mayor, the Deputy 
Lord. Mayor, Aldermen Sir William Cege, Hughes. Mar-h. Ntyring, 
Bennett, and Councillors Angell, Neal Crowther and Blanchard, and 
that such special committee be requested to inquire into the working of 
the commercial and (if they consider it advisable) the other departments 


of the eiectric-supply undertaking, 
D ' Š . 
Councillor CROWTHER accepted the amendment because he was anxious 


to end the long-drawn-out controversy, 

The minntes, as amended, were then adopted. 

Warrington.—The Council have reduced. the price of current 
supplied through motor-generators to cinematograph lanterns from 
dd. to 21d. per unit. | 

Mains are to be extended in order to give a supply of current to lirth 
Cos subject to a guarantee that the value of the annual consumption 
shall not be less than £300 fora period of five years, 

Waterford.— On Tuesday the Council appointed. Mr. M. Ruddle. 
of Dublin, to prepare a full report on the electricity supply question, 


LIGHTING NOTES. 


Beauly.—'The Special Drainage and Lighting Sub-committee have 
entered into an agreement with the local electrie supply company for 
public lighting, — 

Dromore.—The Urban Council have decided to make arrangements 
with Messes, Allen & Grosse for the electric lighting of the streets. 

The firm propose to establish electricity appl yo tesa ty sipiy 
electric current for public and private lighting, the annual charge for the 
public lighting to be £124. 


TRACTION NOTES. 
TRAMWAYS. 

Ayr.—The newly construeted tramway to the Avr raceeourse was 
opened for traffic on Friday last. 

Blackburn.— On Thursday last the Council approved the recom- 
mendation of the Tramways Committee to increase the salary of 
Mr. J. H, Cowell, tramways manager, from £400 to £500 per annum, 
by four annual instalments of £25 cach. 

Loneaster.—The Council have decided to purchase six additional 
tramcars at a cost of £5,000, and also to enlarge the Grey Friars-road 


tramcar shed, 
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Newcastle-on-Tyne.—The tramway extension from Leamington to 
Sandy Bank, near Newburn, will be opened for traffic to-day (Friday). 


Reading.—The Council have decided to promote a bill to enable 
them to extend the tramways, to adopt and work trolley and motor 


omnibuses, &e. 
Rotherham.—The Council will apply for a provisional order to 

authorise the construction of tramwavs along the new street in Mill- 

gate and in adjoining strects so as to connect with the present tram- 

WiL VS. 

It has been decided to double the Fitzwilliam-road tramway 

track. 

Walsall.—-On Monday the Council decided to construct at a cost of 

£500 a tramway siding from The Bridge into Darwall-street to facili- 

tate parcel and other tra tic, and to make alterations at the tramway 


offices, at a cost of £1,250. 


RAIL-LESS, &c. 


Doneaster.—Tne Council in Committee are to consider the 
question of purcha ing and running six or cight motor omnibuses as 


an experiment, ` 
Glasgow.--T'he Tramways Committee recommend the Corporation 
to obtain powers to run omnibuses in the city and adjoining districts. 
Power will also be sought to deal with the frequent interruptions to 
the car service by the breakdown. through lack of repair or by 


overloading, of vehicles, 


Rawmsbottom.—-The official inspection of the new trolley omnibus 
routes of the Council took place vesterda y, Thursday. 

The system will extend. from near. Holcombe Brook station of the 
Lancashire and Yorkshire Railway. through Ramsbottom to Ramsbottom 
station and Edenficld, a distance of about 5 miles. Eleetrie current is 
being supplied. by the Lancashire Electrie Power Co., and the Rail-less 
Electric Tramway Co. were the contractors for the equipment. 


RAILWAYS. 


New London Tube Railway.—-It is reported that a bill will be pro- 
moted in the next session of Parliament for powers to construct a 
tube railway from the Strand to the Crystal Palace. 

The line. will be about 6; miles long, running from Norfolk-street, 
Strand, to a station near the North Tower Gardens of the Palace. Inter- 
mediate stations will be at Westminster Bridye-road, the Oval, Brixton 
and Herne Hill. [t is proposed to use the Kearney high-speed railway. 


POWER AND HEATING NOTES. 


Electric Cooking in Camps.—-Under the auspices of the Church 
Nursing and Ambulance Brigade a corps of 150 girls are camping at 
Beach House Park, Worthing, for 14 days, 

Included in the equipment are electric coo sin  a»pv at. is. (in sduding 
e Tricity ^ oveas ad exceision cook rs) for the camp kitehen, and the 


camp is also lighted electrically, 


TELEGRAPH AND TELEPHONE NOTES. 


Municipal Telephony.—-The Postmaster-General has intimated to 
Hull Corporation that he is prepared to continue the licence of the 


Corporation to work the local telephone service provided they will 
take over the plant of the National Telephone Co. at the price at 
which he purchased it, and also make arrangements for the volun- 


tary transfer of the staff. The offer is under the consideration of the 


Corporation. 


Radio Telegraph Notes.—According to Reuters Agency. the 
Russian authorities are ahout to erect wireless stations of consider- 


able power at many of the e'iicf points in far Asiatic Russia. 

At Dar-es-Salaam (German East. Africa) a powerful Telefunken 
station has been erected, with which it is hoped connection will 
ultimately be made with Guardafui and Delogoa Bay. ‘The station 
‘ame into operation in March last. 

An important regulation of the United States Government in 
respect to the installation of wireless on cargo boats came into 


operation on July l, and it is now compulsory for any steamer 


leaving any port in U.S.A. with a total crew of 50 men or over to be 
equipped with an efficient apparatus for radio-communication, in 
good working orde”, capable of transmitting and receiving messages 
over a distance of at least 100 miles, day or night. A breach of the 


regulation is a serious offence, involving a fine of not more than 


$5,000, which is a lien on the vessel, and the master may be further 
proceeded against for attempting to leave any and each port of the 
United States where his vessel may call. | 
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Australasia.—The “ Australian Mining Standard” savs at Gis- 
borne (N.Z.) the Edison storage battery ear system of traction is 
being installed and already two cars have been in operation on a mile 
of track, Six weeks! running shows the cars are costing 2d, a mile 
to run. 
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Each car is driven by two 10 1.5, motors, power being supplied by 
100-cell batteries, which store sufficient energy for NO miles, Mr. Lysnar 
( x-Mayor) states that at Christchurch the ranning eost i. id. per mile. 
Mr. Edison hal promised a eost of 21d. à mile. The sierage car in 
use at Gisborne weighs 41 tons, and is designed to seat 26 persons, " but 
in crush trafie they are capable of carrving 70,7. The two cars are 
earning from about £6 to £17 a dav. but faking an ave i of £8 a day 
(for six davs a week) the total would be €2.496 for che ved There are 
five men engaged four men driving the cars, and one on ae rack and 
cleaning—which, at, say, £3. 108. a week, would (Mr. lysnar save) come 
to £010 a year. Adding to this £1,125 for interesi and sinking fund 
(1 per cent.) on the loan of £25,000, the total is €2.661, avainet receipts 
of £2.406.a ditference of £165. 0 Whenit is considered that the rails. &e.. 
were purchased for 7 miles of tramline, and 6 miles are ling idle, a 
record is shown which it is claimed could now be shown by any overhead 
system. The system is to be extended io the resilencial pari of ilie town 
and more rolling stock obiained., 

With regard to the dispute between Ballarat (V.) Electric Tramways 
Co. and its motormen engaged on the norchern lines in referenee io the 
use of “one man " ears, Mr, A. M, Stewart. Regisirar of the Federal 
Arbitration Court, bas indicated that he will aporove of ihe principle 
being applied to the ears «n. certain of the company’s lines but not on 
others. On the question of extra pay for men running “one man” 
cars, it is undersiood that he did not agree with either the company or 
the union, but the details of the award are not vet to hand. 

Mr. De Burgh. chief engineer for waiter supply and sewerage, visited 
Katoomba (N.5.W.) a few days ago. and conferred wich the r avor and 
aldermen on the subject of electricity supply for municipal purposes, 
The suggested water- power scheme is considered to be too expensive, but 
other schemes will be considered, 

Wollongong (N.S.W.) Council have been for some vears in nevotiation 
with the gas company for the acquisition of their plani, but the recently 
formed Wollongong Electric Power Co, is offering to esiablish electricity 
works and supply current on a 10-vears! contract, at the end of whieh 
term the Council would have the right of purchase. 

Of the machinery for the Lake Coleridge (N.Z.) hydyo-electrical scheme 
some £13,000 worth has already arrived. and more is on the w ave Nego- 
tiations are proceeding between the Christchurch Tramways Board and 
the Government for a SUD of current. 

The extension of the Geelong (Victoria) elecirie tramway service to 
South Geelong was begun recenily. 

The development of Sydney. Council's power house in Pyrmont has 
been going on steadily. and many additions have been made. A third 
chimney stack has been erected, two 1500 top. Babecek & Wilcox boilers 
have been installed and four other boilers of the sume € apacity are being 
erected, but four more boilers, making a totalof 10 fov the stack, will be 
obtained. ‘The total number of boilers in the station is now 21. Phe 
capacity of the generating plant at. present is equivalent to 22,000 n.r., 
but there is on order an acditional turbine and alternator of about 
6,700 n.r. 

Mr. F. L. Baer, representing the Automatic Telephone Co. is in Sydney 
supervising the installation of the automatic system at Balmain. Glebe 
and Newtown. 

Taree (N.S.W) Council has decided to obtain an opinion from a con- 
sulting engincer regarding a proposal to instal an electric lighting plant. 

In response to a request from Bentleigh (Victoria), the Melbourne 
Electric Supply Co. have intimated that they intend to continue their 
electric-supply system to Bentleigh. 

The Victorian Cabinet has decided to int cduce a Bill in Parli: ament for 
the construction of an clectric tramway from Burwood to Princes’ Bridge, 
about 8$ miles. Phe proposal has the support of Melbourne, Richmond 
and Hawthorn Councils. 

Certain Melbourne firms interested in the construction of lifts desire 
an alteration in the regulations governing speed. In Sydney the speed 
limit is 300 ft. per min. and iù Melbourne 200, Mr. d. Reed, a Sydney 
architect, suggests the appointment of experts to report on the matter. 
and in the event of an increase of che speed limit in Melbourne, to make 
recommendations for ensuring the safety of hift attendants and passen- 
gers, Nir Alexander Peacock has asked Prof. H. Payne (Melbourne 
University), Mr. H. R. Harper (city electrical engineer of Melbourne), 
and Mr. A. Stone (railway departments expert) to report on the 
matter. 

Sydney City Counc ‘il have adopted a recommendation of the Electric 
Lighting Committee that, with re yard to the question of licensing firms 
and individuals carrying out clectric installation. work for connection 
with the Council's mains, the Council approve of a board consisting of 
one representative from each of the following bodies: The supply autho- 
rities, the firms carrying out installation contracts, the Fire Underwriters’ 


Association, the Electrical Workers’ Trade Union, the Electrical Asso- 
ciation of New South Wales, being constituted as a board of reference 
only, and that the Council make by-laws to the effect that connection 
with the Councils mains will not be permitted in eases where the installa- 
tions are not approved or whare such installations have been carried out 
by firms or persons not approved by the Council, and that, where a person 
or firm has been recommended by the board of reference as competent 
to carry out the work, this recommendation shall be sufficient evidence 
for the Council to give its approval to such firm or person. 

Indignation is being ex pressed by the 250 Sydney firms involved in the 
resumption of the purchased telephones by the Federal Postal Depart- 
ment. The original lines were constructed at the expense of the users, 
and many of them still ho!d the right, granted in perpetuity by the State 
Government, to retain the lines on payment of a £5 annual fee. A 
Federal Act of [STL empowered the Government to resume the lines by 
giving three months notice and provided that the compensation, if the 
amount cannot be ogreed upon, shall be settled by arbitration. Notice 
of resumption has been given by the Government. 

Wvcheproof. (Victoria) Shire Council are establishing an ele tric itv 
supply undertaking to supply current in the townships of Wyche proof 
and Sealake. The dynamo will be driven by a gas engine using suction 
gas, and overhead lines on wooden poles will be used for distribution. 
Mess GL B. Lincolne and 4. K. Macdougall are the consulting engineers. 

Mr. Atkinson, chief inspector ef mines, and Mr. Hutton (inspector), 
who have investigated the use of electricity in N.S.W. mines, report that 
they do not consider that it is nece ary or advisable to recommend any 
change in the rules as to the use of sa ety lamps or electric coal-eutting 
machines. ‘Trailing cibles were the weakest portion of the coal-cutting 
machinery, and care im their use was being constantly impressed upon 
the men at the Hebburn colliery. th: ugh with a view to their protection 
the cables had recently been encased in hose pipes. At the only other 
electrically operated colliery work had ceased owing to an industrial 
dispute. 

Mildura (Vic toria Shire Council have been asked by the Waterworks 
Trust to supply e'e orice current and motor-driven pumps for lifting the river 

water for the town supply for £300 per annum. Mr. A. €. Bertoli (elee- 
tneal engineer) estimates the capital cost of du plic ating the generating 
plant so as to comply with this request at £2,400, inc luding £460 for two 
motor pumps. 

The NSW. Railway Commissioners have decided to light electrically 
all their stations from Sydney to Parramatta, those from Sydney to 
Strathtield being supplied from Sydne 'N Councils Pyrmont power house 
and the remainder from a station to be erected at ( dide. 


FOREIGN NOTES. 


Argentina.- The feview of the River Plate“ states that a 
German company has applied to the municipality of Paso de Los 
Libres (Corrientes). for a concession for an electric lighting station, 
and contemplate establishing a tramway and an ice factory. 

Th: National Telegraph Department is substituting storage for 
prim uv batteries in its principal telegraph offices: 20:000. batteries 
have already been removed, and it is probable that 16.000 more will be 
re pl iced by arcam ibitors during the pres nt vear. 

The electricsupply stations at l'renque Lauque n and Nan Ontonio, 
Oeste, are now open. 

Bella Vista (Corrientes) Municipality ave establishing electricity works 

The clectrification of the Santa Fé tramw ays is being “pushed ahead, and 
it is anticipated that the first section will he ready early next vear. 

The electric light station in General Alvear (Buenos Aires) is nearly 
completed. 

The electricity sapply works at Moisesville (owned by Mr. d. Hardy) 
have also been inanenrated, 

The stations at Carman de Areco will shortly be o pened. 

The tramway at Necochea is to be electrified by the Siemens-Schuckert 
Co, 

The Compania Pt ilo-Argentina de Electricidad will shortly commence 
cable laying. "he company has submitted to Buenos Aires Municipality 
a proje et for the construction of a subw av for mains. 

The Electrical Trades Union have called a meeting to consider various 
proposals for improving their position, one of these being a seven-hour 
day. (Our contemporary. remarks that there is no mention that the 
so-called electricians shall know something of the business.) 

A Committee of Rosario City Council appointed to report on tenders 
received on Se pt. 21 last year for the equipment of electricity works were 
divided in opinion, Phe majority asked Chat tenderers be invited to im- 
prove their offers. The minority considered that the tenders of Colson, 

Srookhouse & E and Messrs. Korting Bros, are most favourable. 
The tender of the Rosario Elec tricity Co. at first consi tered most favour: 
able, appears to be out of the ranning, The Council have decided not to 
accept either of the two reports presented. by the committee awl have 
appointed another conan of three members to study the question. 
The contract with the Rosario Electricity Co. has expired, and the com: 
pany in their tender offered. to. supply curcent for publie. lighting at 
a price much below that of any other applicant. It appears to be the 
general view that the Council are desirous that another supply company 
should establish itself in Rosario, but that two such companics could 
not find demand enough for their commodity to ensure success. Tho 
existing company is sound financially and technically. 
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An engineer of the Argentine Department of Publie Works is taking 
observations of the Tguazó Falls in connection with a project presented to 
Government for the construction of a network of electric railways by 


Mr. Pujol Vedova. of Corrientes, 
of the Iguazú Falls for generating electrical energy for working the 


railways. 

The following particulars are available of the scheme of the Cia Italo- 
Argentina de Electricidad for supplying electrical energy in Buenos 
Aires: The central station will generate three-phase h.t. current. There will 
be a main station with steam turbines in Calle Pedro Mendoza. hetweon 
Senguel and Colorado, and five sub-statiens, four of which will have 
retary convertors and Diesel engine sets, and the tifth will only have 
Diesel plant. The main station boiler house will contain eight. semi- 
tubular vertical Franco Tosi boilers of 5,380 sq. ft. heating surface each, 
and esch group of two boilers, giving steam at 12 to 13 atmospheres, will 
supply a 5,000 kw. turbo-generator. Eight batteries of Green econo- 
misers, each with 3.440 sq. ft. of heating surface; will be installed, Each 
group of four boilers will have a chimney on the Pratt forced draught 
system. The pumps will consist of 1 duplex compound for 24,200 gallons 
of water per hour. 1 duplex simplex for 8.800 ditto, and 2 electric pum ps 
for 24,200 ditto each. There will be a battery of accumulators with a 
capacity of 2.000 ampere hours. "he steam turbines will be made by 
Franco Tosi and the Italian. Brown, Boveri Co. | The alternators will be 
direct-coupled with the turbines, will be supplied by Brown, Boveri & 
Co.. and will be of 5,000 kw. each. ‘There will be two groups of turbo- 
generators of 600 kw. each supplying continuous current at 220 volts. as 

The h.t. switchboard and distribution board 
will be provided by Brown Boveri & Co. An E8-ton electric crane is to 
be installed. The het. cables will be supplied by Pirelli's. At the com- 
mencement 39,000 metres of this cable will be laid. Work has been 
commenced on some of the stations and cable laying will shortly be 
started. The company has already contracted with the municipality 
for installing 2,000 public are lamps. 

Buenos Ayres Municipality have granted permission to Messrs. Urdaniz 
& Co., concessionaires for an electric tramway from Retiro to the Mata- 


à reserve for emergencies, 


deros, to commence construction work. 
Mr. J. Hampden Wall, late manager of the Buenos Ayres Port & City 


Tramways Co., has returned to London. 


Brazil.— Electric Power in Cotton M dls.— Vhe Director of Industry 

and Commerce states that in December, 1911, there were 32 cotton 
factories in the State of Sao Paulo, emploving 14,828 hands. The 
motive power used in these factories is: Electricity 7,786 H.P., steam 
3,970 y. P., and water 2.345 wp. Nine new factories were started in 
1912. 
Electricity Supply and Tramudys.—A recent Consular report says the 
work of electrifying the tramways of the Pernambuco ‘Tramways and 
Power Co, has been commenced. but no arrangement had been reached, 
at the time the report was prepared, for the cleetrie lighting of the 
town. 

A report from Jflagoas says many schemes for town improvements 
have been projected during the past few years, but have fallen through 
chiefly owing to the exorbitant terms demanded locally. However, the 
tramway company has undertaken to convert the existing system to 
The company’s capital has been increased and the 


electric. traction. 
to arrive from the United States 


necessary material is expected 
shortly, 

The electric lighting is stated to be satisfactory, although expensive in 
Alagoas, i 

A report from Riv Grande do Norte SVS Various improvements have 
been successfully carried out: the town is now lighted by electricity. and 
the tramway system has been extended in various directions. The 
capacity of the generating plant will shortly be increased. with à view to 
the improvement of the lighting and traction services. Telephones are 
being installed, i 

From Parahyba it is reported that the electric light installation was 
also completed during the past vear. Towards the latter end of the year 
Material began to arrive for the electrice tramways, 

Cuba.— Electricity Supply Projects.— Permission to establish elec- 
tricity generating works has recently been granted to Sr. S, Gonzilez, 
of Palmira. Sr. M. Balbis, of Abreus, and Sr. Juan G. Quian, Ran- 
chuelo (all in Santa Clara Province). Sr. E. P. Mahony. Jaruco 
(Habana Province), Sr. Benito Hiraldi. Aguada de Pasejeros. Sr. 
A. R. Vilderaa, Mayari (Oriente Province). Sres. Vazquez and 
Pousin, Calimete (Término Municipal de Manguito), Sres, E. J. 
Winters and M. Font. Morón (Camaguey Province). the Havana 
Central Railroad Co., and Sr. E. Steinhofer y Rodriguez. 


Italy.—T ule Rathrays.—-It is stated that two experts are coming 
from Italy to inspect the London tube raulways and to inquire into 
the cost of material for the electrification of various tube lines in 
Italy. 

Electric Tramuays.—The communal authorities of Padua have been 
authorised to construct. an urban electric tramway from the Barriera 
Pontecorvo to Voltabarozzo. The Government have authorised the 


Società Venetg per Costruzione ed Esercizio di Ferrovie Secondarie 


Italiane to substitute electric for steam traction on its line from Padua to 


Piove di Sacco. 
It is stated that the Superior Council of Public Works in Italy have 
approved a project for the construction of an electric railway about 63 


It. is proposed to utilise the power 
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miles in length from Sampierdarena to Genoa and Quarto dei Millo. 
About six-sevenths of the line will be underground, and the remainder 
includes 270 ft. of bridges. The direct-current third-rail system will be 
used, the rails to be 31:102 Ib. per foot. The plan approved is that of 


Ine. E. Rava and N. Cattaneo Odorno, of Genoa. 


Russia.— E/e^trical Imports and Manufactures—A Consular re- 
port on the Moscow district for 1912 says the manufacture of machi- 
nery has made great strides, Though the import of machinery in- 
creased, this was mainly for electrical or agricultural purposes or for 


fine and intricate machinery parts. The aim of the Russian works 
is to replace this import from abroad, 

The increased use of electricity is a very marked feature in manufac- 
turis of all soits. "This has caused an increase in the import of electrical 
plaut of all kinds, but the British share is small. 

The electricity supply business made great strides during the year; in 
fact the year created a record. Never before were so many and so large 
orders received for both private and municipal plants. All branches of 
in ustry—except. the textile, which did not do very well—gave large 
orders, and electrical machinery was more in demand than steam, The 
Government has also begun to vive orders for cleetrie power plant. 

During the year many clectrical companies found it necessary to in- 
erease their capital. The Germans are greatly interested in electricity 
supply works, and the German banks readily assisted in disposing of 
the new shares. Most of the capital in these companies is non-Russian 
and is presumably German. 


Russo-Japanese Telegraphs.—. report from St. Petersburg is to 
the effect that negotiations are in progress between the Russian 
telegraphic administration and Japan for linking up the Russian with 
the Japanese telegraph lines in Korea and Sakhalin. 


MISCELLANEOUS NOTES. 


Company's Outing.—On the 2nd inst. over 300 emplovés of 
Messrs. A. Reyrolle & Co., Hebburn-on-Tyne, travelled, by special 
train to Edinburgh, where a most enjovable day was spent 

The day was spent in general sight seeing, and the section of the 
National Museum allotted to working models proved an irresistible at- 
traction to many members, After tea speeches were made by various 
members of the staff. in which the rapid expansion of the firm was the 
main theme. In. keeping with Reyrolles well-known practice, the 
special train was of the very latest ironclad type. 


Imports) The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during July, 
1913, and (b) during the current year from Jan. 1 to July 31, with 
the increases or decreases compared with the corresponding periods 
of 1912 :— 

Electrical machinery (a) £104:446 (increase £19,912), (5) £800,133 (in- 
crease £160,336); telegraph and. telephone cables (a) other than sub- 
marine £2,915 (decrease £9,716), (5) submarine £34. (decrease £6,419), 
other than submarine £32,110 (decrease £136,919); telegraph and tele- 
phone apparatus (4). £20,036. (increase. £9,230), (b) £151.629. (increase 
£23,097) > other electrical wires and eables, rubber insulated (a) £31,339 
(increase C2037 1). (b) £215,213 (Increase £167,335) > withother insulations 
(a) £12,112. (increase £014), (b) £36993 (increase. £3,751) 5 carbons 
(u) £12,634 (decrease £3,189), (b) £8,018 (Increase £8,772); glow hamps 
(7) £1I,SS4 (increase £599). (5) £105,203 (decrease £75,258) ;: are lamps 
and electric searchlishts (4) £609 (increase £592), (b) £1,748. (increase 
£904): parts of are lamps and. searchlights (other than carbons) (a) 
£7968 (increase £1,777), (4) £60.323. (decrease £4,354); primary and 
secondary. batteries. (a) £4,927 (increase £209), (b) £31,045. (decrease 
£2.53). Total of electrical goods and apparatus, other than machinery 
and uninsulated wire, (4) £122,688 (increase £26,029), (b) £868,817 (in- 
crease £50,337). 

Exports.— The exports of eleetrieal machinery, material, &c., (a) 
during July, 1913, and (5) during the current year from Jan. 1 to 
July 31, and the increases and decreases compared with the corre- 
sponding periods of 1912, are as follows :— 

Electrical machinery, (a) £161,121 (increase £27,501), (b) £1,322,030 (in- 
crease £260,166) ; telegraph and telephone cables (4) submarine £233,005 
(increase £191,417), other than submarine £48,546 (increase £21,265), 
(^) submarine £1,074,789 (increase £392,920), other than submarine 
£421,289 (increase £210,660); telegraph and telephone apparatus (a) 
£22,780 (increase £8,413). (b) £169,334 (increase £23,323); other elec- 
trical wires and cables, rubber insulated (a) £28,787 (decrease £6,760), 
(b) £252,063 (decrease £1,567); with other insulation, (a) £46,764 (de- 
crease £11,890), (b) £359,599 (increase £19,298); carbons, (a) £495 (de- 
crease £372), (b) £6,468 (decrease £760) ; glow lamps, (4) £11.301 (decrease 
£4,645), (b) £90,500 (decrease £21,859): are lamps and searchlights, (a) 
£048 (decre | se £668), (b) £7,322 (decrease £4,429) ;' parts of arc lamps and 
searchlights (other than carbons) (a) £4,529 (increase £3,018), (6) £21,283 
increase £8,530), primary and secondary batteries, (a) £16,571 (increase 
£1,962), (b) £150,276 (increase £42,064). "Total of clectrical goods and 
apparatus, other thah machinery and uninsulated wire, (a) £009,083 
(increase £215,670), (6) £3,191,894 (increase £832,148). " ES 
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TENDERS 


DULL 


Meters. , 

The Electricity Committee of Deris Corporation. invite 
tenders for the supply Gf single and three-phase Meters for two 
years. Speciteations, conditions and form of tender may be 
obtained from the City Electrical Engineer. Fleet-street. Dublin. 
and tenders addressed to the Chairman of the Committee, 3. 
Cork-hill. Dublin. by noot, Aug. 26. See aho an advertisement. 


Telegraph and Telephone Material. 

Tenders are inv.ted by the Commonwealth of Australia for 
the supply and delivery of Ironwork, C.F. Pipes, Iron Poles 
and Ga!vani ed Tron Wire, Bolts. &e. Tender forms, specifica- 
tions, &c.. from the Commonwealth Offices, 72, Victoria-street, 
London, S.W. The places and dales for. receipt of lenders arc 
given in an advertisement. 


Telegraph Poles. 

(The PosrMasrER-GENERAL. invites tenders for supply of | 
Swedish. Norwegian, Finland or Russian red fir Telegraph Poles 
delivered at various ports in the United Kingdom. Forms of | 
tender from Mr. G. Morgan, Controller of Stores; 17-19. Bedford- | 
street, London, W.C. Tenders by noon Sept. l. 


Turbine Alternator. Exciter and Surface Condenser. 
The Corporation of Bury require tenders. by noon. Aug. 
25 for the supply of one 2.000 3.000 Kw. Turbine Alternator, 
with Exciter and Surface Condenser. Specification, &c.. from 
Mr. S.J. Watson, MRE, Electricity Works, Bury. 


Water-Tube Boiler, Turbo-Alternator, &c. 

WAKEFIELD Corporation want tenders by noon Sept. I for 
water-tube Boiler, Superheater, Stoker, Xc. Steam. Turbo- 
Alternator, Condensing Plant, &c., and h. and Lt. Switehgear. 
Specifications from the City Electrical Engineer. 


Electric Crane, Machine Tools, &c. 
BRADFORD Corporation want tenders by Aug. 30 for supply of 
a 5-ton Electric Crane. power driven. Punching and Shearing 
Machine. Armature Banding Machine. Smiths Hearth with 
electrically driven blowers and regulators, Electric Lathes. Car- 
lifting Jacks, Timber, &e. Sehedules, &c.. from the Tramway 
Offices. 7. Hall Ings. Bradford. 


Tramway Reconstruction. | | 
BouRNEMOUTH ‘Tramways Committee require tenders by 
Aug. 27 for reconstruction of tramways, equal to about 3 miles 
single track, — Details from General Manager. 


Wiring, Fittings, &c. 

Loxpox County Council require tenders by Ham. Aug. 25 
for the electric lighting of Middle-row elementary school, Kensal- 
road, N.W. (about 320. points), Specifieations, &c., from the 
Chief Engineer, Spring Gardens. S.W. 

ype Corporation require tenders by noon Aug. 21 for elec- 
Electric Light. Fittings. Electric Ventilating Pans. &c.. for 
publie baths extensions, Specifications. Kc. from Mr, d. IH. 
Fleteher. 45, Clarendon place, Hyde. 

‘Tenders are required by 6 pan. Aug. IS for extensions of the 
Electric Lighting of the Rtuapy Co-operative BSoctet y s central 
store premises, Chapel-street. Rugby. 

West Ham Guardians require tenders by 10 aan, Sept. 4 
for six (or 12) months’ supply of Electrical Fittings. Forms of 
tender. &c.. from the Clerk, Mr. "Thomas Smith, Union-road. 
Leytonstone, N. V. l 

WarsaLL and West Bromwici Unions Joint Committee 
require tenders by 25th inst. for Electrical Plant, Wiring Lin ps, 
&c.. for buildings in Great Barr. Park. Specifications from 
Messrs. Edwards & Shaw, 105, Colmore-row. Birmingham. 

LoNpoN County Council require tenders by H a.m. Sept. l 
for Electric Lighting at Royal Hill Central Elementary School, 
Royal Hill. Greenwich (about 100 points). Specifications, K c.. 
from the Chief Engineer. Spring-gardens, S.W. 


I e:d Pump, Tanks, Pipework, Coal Grab, &c. 

DusuLIN Electricity Supply Committee also require tenders by 
noon Aug. 26 for a Feed Pump, cast-iron Tanks. Pipework, 
Valves, Steam Separator, boiler house Shutters, Coal Grab and 
Steelwork for the Pigeon House generating station. Specifica- 
tion, &c., from the City Electrical Engineer. 


— 
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moal 


A'r Filter, &c. 
NEWPORT (Mon.) Corporation. require tenders by 10 a.m. 
Aug. 25 for supply and erection of an Air Filter with air ducts, 
danpers. &@. for their East. Power Station. Forms. from 
Borough electrical Engineer, 


Turbo-Alternator, Condenser, &c. l 
Prymocti Corporation require tenders by Aug. 27 for a 
Steam Tarbo-Alternator, Condenser. &e. Specification. &c., 
from the Borough isleetrical Engineer, 


Cooling Towers, &c. 

SOEFFIELD Electrie Supply Department require tenders by 
lO a.m. Aug. 29 for two natural draught Cooling Towers (each 
capable of dealing with 330.000 gallons of water per hour), with 
Fittings, Pipework, &c.. Specification, &e., from the General 
Manager and Encemeer. 


Tramway Material. 
Horan Tramways Committee require tenders by Aug. 19 for 
supply of 200 tons ef Girder Tram Rails and 7 tons of Fishplates. 
Particulars from the Porough Engineer, 


Cable Conduits, &c. 
Borrox — Electricity Committee. require. tenders by noon 
Aug. 14 for the laying of Cable Conduits. &c.. for new generating 
station, Forms of tender, &c.. from the Borough Electrical 
Bnemeer, 


Refuse L estructor. 
Leros Corporation require schemes and tenders by Sept. 3! 
for Extension of Refuse Destructor Plant. Form of tender. &¢., 
from the Borough Enzineer. 


Cables. 

MANCHESTER Electricity Committee require tenders by 
lam, Aug. 18 for supply of Three-core and Four-core Cable, 
and Eight-core Telephone Cable. Specifications, &c.. from Mr. 
oe. Hughes. Pown Hall; Manchester. 


Switchgear. 

The Australian Commonwealth Department of Home Affairs 
require tenders by Sept. I for supply of Switehgear for the 
pover house at Canberra. the new Federal capital, New South 
Wales. The requirements will include main power house and 
Diesel engine switchgear, Specification, &e.. from the Works 
Director for New South Wales. Custom House, Sydney. or 
the Works Director for Victoria, 151. Collins-street, Melbourne, 


Switchboard Accessories. 
Christchurch (N.Z) City Council invite tenders for the supply 
and erection of a E panel echt. Switchboard and Accessories, 
n connection with the distribution in CHRISTCHURCH of current 
from the hydro-electric station at Lake Coleridge, Tenders by 
Nept. 6 to the City Electrical Engineer. Christchurch. 


Equipment of Power Station and Distribution Network. 
The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VaLParaiso. Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square. London, W. 


Hydro-Electric Plant. 

The Municipality of Limon (Costa Rica) require tenders for 
the erection and working of a hydro-electric plant to supply 
power to the city of Limon and neighbourhood, the plant com: 
prising two 414 n.r. Pelton turbines. two 400 kw. generators, 
and six transformers. The date for the opening of the tenders 
will not he before Sept. 18. Plans and particulars may be 
obtained from the Ingeniero Municipal, Limon. 


Flectrie Bed Lifts. 

Tenders are invited by the Public Works Department of the 
Union of South Africa for the supply and erection of three 
Electric Bed Lifts for the new hospital at Port ELIZABETH. 
Tenders by noon Sept. 10 to the Chairman, Union Tender Board, 
P.O. Box 371, Pretoria. Schedule, &c., from the District Engi- 
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Electricity Supply. | Harrrax.— The Tramwavys-and Electricity Committee have ac- 
The Egyptian Ministry of the Interior require tenders by cepted the tender of the British Insulated & Helsbv Cables for the 

noon Oct. 31 for supply of Machinery and Plant for the instal- supply of 6,000-volt overhead three-phase line at £1,076, and that of 
lation of Electric Light in the town of DaAMaNHOUR, including — Balcke & Co.. for water-cooling tower. at £950. 
Ceneranng Tumit and "Equipment, and the lighting of mo PETERBOROUGH.—The Corporation have placed an order with 
Central Station ; and the HE ECEOE EY. Distributing System. Willans & Robinson for a 500 kw. generator and steam turbine. 
Specifications from M. le Directeur de la Section des Munici- l 
palités et Commissions Locales au Ministère de l'Intericur, Cairo. Dergy.—The Corporation have accepted the tender of G. F. 

The Public Works Department of the Uganda Protectorate, | Tonyinson (at £2.632) for doubling a portion of the Kedleston-road 

Entebbe, will receive tenders, until Dec. 31, for a concession tramway. and for constructing an additional curve at the corner of 
for the supply of Electric Light and Power to the town of , Douglas-street and Osmaston-road. 
KAMPALA aud a 10-mile radius therefrom. The concession is for | Mirerenp. <A. Brook & Co, have secured the contract for wiring 
10 years, renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for street 
lighting and officials’ quarters will be required. A draft agree- 
ment, with plan of the township, may be seen at the Board of 
Trade, 73, Basinghall-street, London, J.C, : 

The Turkish Ministry of Public Works, CONSTANTINOPLE, will 
receive tenders until Sept. 13 for the supply and distribution of 
electric power in the islands of Prinkipo, Halki, Antigoni and 
Proti. Conditions, &c.. are obtainable from the Ministry of 
Public Works at a cost of half a Turkish lira (9s. ). 


Turbo-Alternators, Boilers, Superheaters, &c. 
The Municipal Council of NHANGHAL invite tenders for the 


supply and delivery, f.o.b. British port, of two 5,000 kw. Steam 
Turbo-alternators, complete with surface condensing plant, 
&c., and four. Water-tube Boilers, integral Superheaters, 
Mechanical Stokers, Economisers, &e. Specifications, front 
Messrs. Preece, Cardew & Snell, 8, Queen Ánne's-gate, West- 
minster, S.W., to whom tenders by noon Aug. 26. 


Tramway Construction. 
Tenders will be received until Aug. 27 for the construction and 


working of an electric tramway in Vivo (Spain) The Cia Anon. 
Tranvias Electricos de Vigo has an option on th's concession, 


HAITI VITIA 
= TENDERS RECEIVED AND ACCEPTED. 
TREAT TAA 


BunNLEY,—Subject to the sanction of the L.G. Board, the 
Electricity Committee recommend the ¢ ‘orporation to accept. the 
tender of the British Westinghouse Co. for the supply and erection 
of turbo-alternator, condenser and pipework, rotary converters, 
switchgear, and cables at £12,860, 

The Electrical Co. have received an order from 
Corporation for 70 tvpe St tramcar watt-hour meters. mounted on 
their special spring frame to take up the vibration. 

. WabSALL.—Tlie. following tenders have been accepted by the 
Corporation :— 

Callender's Cable & Construction Co., laving a.c. mains from Bath- 
street to Sandwell-street, £178. 16s. Sd.: H. Gough & Son, foundation 
Work for new boiler and econumiser house; W., S. Laycock (Ltd.), rollers 
and blinds for vestibule cars, £72. 

WARRINGTON. —The Council have renewed, for a further period of 
five years, the contract with Brunner. Mond & Co. for the supply of 
alkali to the electricity department, at £3. 1s. 3d. per ton. The offer 
of the Monovel Governor Co. to instal a 12 in. Chorlton- Whitehead 
governor to the 300 kw. Westinghouse turbine at £41 has also been 
accepted, but subject to tlie right to reject the apparatus during the 
first month's use, ne cos 

SHEFFIELD.—The Council have accepted the following tenders :— 

Vickers (Ltd.), 125 tramcar tyres; Brush Electrical Engiieering Co., 
25 double-deck top-covered eatond«d canopy cars, £640. per car (plus 
9 per cent. for contingencies); Lea Recorder Co., one combined. in- 
dicating and rec: r, ing water meter, including steel notch tank and float 
chamber, £118. 

BLACKBURN,— The Council have ordered their seal to be affixed 
to a contract between the Electric Construction Co, for the supply 
of electric motors for the electricity department. 

HAMMERSMITH (LONDON).—The Borough Council have accepted 
the tender of the Electrical Company for the supply of watt-hour 
meters for the ensuing 12 months. 

FALKIRK.— The Council have placed an order with the Electrical 
Company for the supply of polyphase meters, with and without 
maximum demand indicators, for the ensuing 12 months. 

RoTHERHAM.—Messrs. Chamberlain & Hookham have received the 
contract for meters of 10 amperes’ capacity and upwards to the 


Corporation, 


St. Pauls Church. Mirtield. 


SonooL Lrcnmisoe-— For wiring the new secondary school for boys 
Salford Education Committee have accepted the tender of Halliwell 
AN Co.. at £342. 

SALFORD.—-The contracts for the supply of electrie motors to the 
Electricity Committee have been let to H. Green & Co. and the 
General Electric Co. 

OuLTON Broap.--The Council have accepted the tender of the 


Oulton Broad Electricity Co. for public electric lighting at £2. 3s. 6d. 


per 50 c.p. lamp per annum, The gas company quote £2. 6s. 6d. per 


lamp. €, , 

DELur— Indian Industries and Power” states that a contract 
has recently heen entered into by the Delhi Electric Tramways & 
Lighting Co. for the supply. and maintenance for five years, of about 
900 street lamps in Delhi. The lamps are of 50 c.p. and 100 c.p.. and 
the contract price is Rs.35,000 (£2.267) per annum. 

Batmary (N.S.W.)—The Australian Metal Co. is supplying to the 
Balmain Electric Light & Power Supply Corp. an A. E.G. 2,000 kw. 
turbo-alternator. with condensing plant and pipe work. 

MELBOURNE (VicTorta).---The Corporation have accepted the 
tender of Siemens Bros, Dynamo Works for reactance coils for 


4.400 kw. turbines, £063. 
Melbourne Metropolitan Fire Brigade Board have accepted the 


tender of Davies, Shephard & Co. for 100 fire alarms and telephones, 


maim 


l 


—— 
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in boxes, 
GAWLER (S. AUSTRALIA).—The Council have accepted the follow- 


UU 


dull 


— 


ing tenders :— 

Australian Metal Co., transformers and lightning arresters, £85. 16s ; 
H. Rowe & Co., switchboard panel, £61. 12s.; Wm. McLean & Co., 
erection of electrical equipment and supplv of time switch, consumers’ 
meters, insulators and street brackets, £142. 2s. ; W. T. Henley's Tele- 
graph Works Co.. service cut-outs and links, £13. 15s. 10d.; Todd & 
Samuel (for B.L & Helsby Cables), aluminium cable, £142. 6s. 3d, 


Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government. Departments ;— 
Postmaster-Genorals Department, Melbourne.—Western Electric Co., 
100 cords, £5; 300 howlers, £180; 500 receivers, £77. ls. 8d.: 150 
telephones, £371. 5s.; J. Bartram & Son, 100 long-distance telephones, 
£271. 5s., 200 e.b. switehboards, £1.500; 75 ditto. £722. lüs. 3d. ; 25 
ditto, £365. 12s. 60. ; Lawrence & Hanson, 6,000. copper. binders, 
£1. E35. 9d. per 1,000: 22,000 ditto, 19s, Gd. per 1.000; Brabant & Co., 
3,000 jointing sleeves, £4. 45. per 1.000 5 5,000 ditto, £3. 16s, per 1,000 ; 
Australian Metal Co., 12,000 copper tapes £11: 6,000 ditto, £2. 9s, 3d. 
22.000 ditto. £9. Os. 9d.: Maritime Wireless Co, (Shaw +ystem), nine 
generating plants: 3 fob. Melbourne, £915; 3 £o.b. Fremantle, £924 ; 
I £.o.b. Darwin. £312; 1 fob. Cooktown, £312; 1 fob. Rockhampton, 
£308 > British Insulated & Helsby Cables, 72 plugs. £10. 16s. ; nine order 
wire kess, 16s, 6d. ; 34 resistance spools, 650 w., £2. 13s. 10d. ; 340 yds. 
switchboard cab'e, £28. 65. 80. ; 96 vds. ditto, £6. 85.; 72 yds. ditto, £3; 
17 clearing indicators, £18. 16s. 10d.; 160 Jacks, £16. 13s. 4d.; 160 indi- 
cators, £100 ; 480 jacks, £18; 16 terminal strips, £4. 8s.; three ditto, 15s. 
Postmaster-GeneraUs Department, Sydney.—Automatic Telephones 
(Australia). 4,8C0 automatic e.b. telephones, £2. 175. cach. 
Postmaster-Generals: Department, Perth. —W. T. Henley’s Telegraph 
Works Co., 3 miles paper-insulated telephone cable, £214 per mile ; 
James & Co., 170 cable boxes, 17s. 3d. each; 160 ditto, 19s. 6d. cach; 
G. Stirzacker, 170 ditto, 14s. 10d. each: 160 ditto, £1. 9s. 8d, cach; 
J. Bartram & Son, 24 switchboards, £5. 15s. cach; 24 ditto, £6 cach ; 


m 


Burnley 


10 magneto cordless ditto, £8. 10s. cach. l 

Victorian Public Works Department. —Weymouth & Co., electrie trani- 
car trolley wire, brackets, insulators, bends, &e., for the Sanatorium, 
Cheltenham, £7. 175. 2d. 

Victorian Railways Department.—R. Johnson, Clapham & Morris, 
telegraph wire, £13. 3s. 9d. per ton ;; Balkiner-Boll Patent Electrig 
Shearing Machine Co., motor-driven pumps, £55. per set... 

N.S.W, Public Works Department.z—Australian General Electric Co., 
two 9U k.v.a. synchronous motors for State Timber Yards, Uhr's Point, 
and three-phase motors for Walsh Island Workshops, Newcast'e. 

N.S.W. Railways Department.—Unbehaun & Johnstone, W.E. mag- 
netos, 26s. 6d. each; 12 W.E. induction coils, 2s. 3d. cach; magneto 


ringers, W.E. 10s. 7d. cach. mE . e s 
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MUNICIPAL ACCOUNTS. 


Aberdeen.— The capital expenditure of the tramways department 
at May 31 was £350.590 (increase £5,412). 

Revenue was £80,166 (compared with £77,180 in 1911-12). and working 
expenses were £43,206 (£40,970), leaving gross profit £36,960 (£36,211). 
Interest required £6,368 (£7,196), sinking fund £4.66] (£4.510). depre- 
ciation and renewals £13,193 (£19,885), and preliminary and ParNamen- 
tary expenses, &c., £214 (£214), leaving £12.525 (£4.306) to transfer to 
reserve. Passengers carried were 19, TANTI (19,145,602), car-miles run 
1,738,966 (1,643,247). and units used 2,110,064 (1.808.077), equal to 1:21 
per car-mile, ‘Traffic receipts averaged. 10491. (10 fal) per car-amile : 
total revenue was E1-060.. and working expenses were 596d. 

The manager (Mr. R.N. Pilcher) states in his repert that the Council 
will apply for power to run motor omnibus and trackless trolley ears; and 
to make three tramway extensions, for which additional borrowing of 
£65,000 will be necessary. The Council have also resolved to apply for 
powers to appropriate in any veara sum not exceeding one-third of the free 
surplue revenue to the Common good, or redemption of rates; In April, 
1913, the Council started ©“ pay-as-vou-enter " cars on. the. Woodside 
section, There are 10 of these cars in. service, which have worked 
smoothly, and a large part of the Increase in receipts is attributed to the 
prepayment of fares, 

Barnstaple.—The capital expended on the electricity department 
at March 31 was £33,385 (increase £434 over 1911-12). of which 
£8,787 has been repaid. 

Revenue was £5,400 and expenses were £3,063, leaving gross profit 
£2,338, and, after meeting capital charges, the net profit was £213. Units 
generated were 393,039 (392,667), and sold 328,231 (300.506). Maximum 
supply demanded was 250 kw. (260 kw.). 


Bootle.— The capital expenditure on the electricity supply depart- 
ment at March 31 was £155.970 (inerease £37,758). of whieh €47.041 
has been repaid. 

Revenue was £22,336, and working and general ex penses were £12,906, 
leaving £9,430. gross profit. Interest. re quired £2.583 and instalments 
of principal £2,044, £2,465 has been transferred to sinking fund, £860 to 
reserve and £1,500 to relief of rates. Units generated were 3.070.761 and 
sold 3,708,618. Maximum supply demanded 1,610 kw. 

Canterbury.—At March 31 the gross capital expenditure of the 
electricity department was £70,188. increase £766. 

Last year’s income was £10.66]. (against. £10,041 in 1911-12), and 
working and general ex penses were £5,706 (£5,204), leaving gross protit 
£4,954 (£4,777). Interest required £1,366 (£1,433), and redemption and 
sinking fund £2,540 (£2,497), leaving net profit £972 (L782). Units 
generated were 947,605, and sold 802,258. Total maximum demand 
was 546 kw. 

Greenock.— At the meeting of the Electricity Committee on Mon- 
day the Convener, Mr. J. W. Bailey. submitted the accounts of the 
department, and said the income for the past. vear was £49.279 
(compared with £46,150 in the previous year). 

Working ex penses were £27,155 (£27,717), and gross profit was £21,028 
(£18,432) 9 per cent. on the capital expenditure. Tnstalment for capital 
redemption required. £7,478 and depreciation £2,762, leaving net profit 
£5,208. This result had been achieved in spite of the fact that coal cost 
nearly 2s, per ton more than in the previous year, and that a reduction 
of dd. per unit had been made in the charge for current. for lighting. 
Units sold were 11,421,000 (10,20 1.000). 


Rochdale.-—The accounts of the electricit v department to March 31 
show capital expenditure £123.378 (increase. £13.43)... of which 
£16,600 has been repaid. 

Past vear's revenue was £27,066 and expenses were £15,274, leaving 
£11,740 gross profit after allowing £52 for bad debts. &e. After prov iding 
for capital charges, income tax, &e. and placing $1233 to depreciation, 
£2,500 has been applied to relief of local rate and £2,883 caricd forward 
(compared with £2.610 brought forward from previous vear). Units 
generated were 5. 44, 503 (4.754.048) and sold. 4.823.259 (4,168,456). 
Total maximum demands were 1.500 kw. (1.372 kw.) for traction and 

1,233 kw. (1,013 kw.) for lighting, &e,— Average price obtained for all 
current was Lid. (1:34. ). 

The report of the Electricity Committee states that the coal strike had 
material effect on the vear's coal bill, Contracts have been placed for 
additional plant to increase the captcity cf the station from 2,476 kw. 
to 5.476 kw. To meet the demand for power supply the Committee 
have found it necessary to make arrangements for generation and supply 
at extra high tension (about 6.000. volts). Although none of the new 
generating plant is yet installed, applications have been received equal 
to nearly half its capactiy. 


St. Anne's-on-the-Sea.— The capital capended on the electricity 
undertaking at March Jl was £53,650 (increase £616), of which 
£34,575 is outstanding. 

Annual revenue was £11,510, and gross protit £5,508 (avainst £5,181 
-in previous year), out of which £2,067 his been paid off loans and £1,261 
for interest, leaving £2,343 net; £700 has been applied to relief of. rates, 
£605 expended in connection with the extension of the supply area to 
Lytham, and smaller sums placed to reserve accounts, paid for adver- 
tising, &c., leaving £459 to carry forward. The average price obtained 


per unit was 2-658d. (2:668d.), and working expenses were 1-307d. 
(1-3 in ) per unit sold, the total cost, including capital charges, being 
2-157. (2-288d.). Units generated were 1,066,516 and sold 939,343 
(against 870,692 in previous vear). Maximum demands were for traction 
280 kw. and for lighting 386 kw. 

Sheffield. — The accounts of the electric-supply department for yeať 
ended March 25, show capital expenditure £1,130,657 (increase 
£51.916). and amount paid into sinking fund with accumulations for 


rede 'mption, is £257,756. 

Year's revenue was £116,210 (compared with £96,868 in 1911-12), and 

working expenses were £41.664 (£37,453), leaving gross profit. £74,546 
(£50.415). Interest required £29,779 (£28.243), and sinking fund £33,252 
(29.331), leaving surplus of £10515 (£1.844).. Revenue was equal to 
I-218d. per unit ; works costs were O352d. per unit soll (0:404 L). and 
total eests; melusive of capital charges, (455d. (0:5224.)..— Units sold 
were 21,471,578 (16,902,300). 

The report of the manager and engineer (Mr. S. E. Fedden) states that 
two water-tube boilers have been installed at Sheaf-street in place of tive 
Obsolete boilers. and have effected considerable economy, The cost of 
the new boilers has been met out of renewals fund, Ht is recommended 
that a further £10.000 be placed to renewals fund and that £300 be set 
aside for the purchase of motors fer hire. There are 5.464 (4.776) con- 
sumers, and total connections are 33.835 kw. (30.088 kw. ). 

Shrewsbury.— The accounts for the electricity department for the 
vear ended March 31. show capital expenditure £59,289 (increase 
£015). of which £26.536 has been repaid. 

The year's revenue was £7,3309 and ex penses were £4,560, leaving gross 
profit. £3,779. Interest. re uired £1,085 and instalment of principal 
£2,600. and £101 is carried forward ; 660.234 units were generated and 
588,206 sold. Maximum supply demanded was 383 kw. 

Warrington.—-The capital expenditure of the clectricity supply 
department at March 31 was £107,313. (increase. £1,005), of which 
£30,086 has been redeemed, 

Year's revenue was £21,842 (compared with £19.215). working ex penses 
were. £12,531. (£11,536), leaving gross profit. £93 1 (£7,709). After 
meeting capital charges the net. profit was £2.44 (£1,746). Maximum 
load was 2.216 kw. (L953 Kw.) : units generated were 4,629,224 and sold 
3,407,097. 

The report of the engincer (Mr. F. V. L. Mathias) says the turnover of 
the sales department has increased from £687 to £1.760, and the profit 
from £92 to £378. Coal used per unit generated decreased from 4-6 lb. 
to 4:5 1b. Lamp connections increased by 23,226 equivalent 8 c.p. 
lamps. Extensions of plant are urgently required. 

Weymiouth.-- ‘The accounts of the electricity department for vear 
to March 31 show capital expenditure £58, 142 (increase £2,997), of 
which £48,187 is outstanding. 

Annual revenue was £8,981 and working and general expenses were 
£4,442, leaving gross profit £4,530. After meeting capital charges and 
transferring £634 to reserve, there was a net profit of £881. Receipts 


were equivalent to 3:14. (3-3 7%d.) per unit sold. works costs 101d. (0-97d.),_ 


and total costs b47d. (b45d.) Cao al esrze: were V. 5d. (1:6 d.) 
Units sold were 651,865 (528.677). Maximum load was 481 kw. (403 kw.) 
and load factor 15-47 per cent. (4097 per cent.). There are 790 (663) 
consumers. and the total connections are equivalent to 41.248 (37.663) 
33- watt bun ps. 
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COMPANIES' MEETINGS AND REPORTS. 


UPS T IRONIA 
Marconi's Wireless Telegraph Co. (Ltd.) 


The directors’ report for the vear ended Dec. 31. 1912. just isned. first 
refers to the new contract with HM. Postmaster-General and the company. 
In the report for 1911 it was stated that the share. premium account 


would be increased in the next balanee-shieet to £2250.0230. 53; 221.. and this 


figure now stands at £255,707. 3s. Td. During the year the business 
continued to make satisfactory progress, the gross profit amounting to 


£037,243. 4s. Tid.. compared with £214.407. 1s. 4d. for 1911. and the net 
protit to £413,294. Els. (against £141,717. Ts. Id.) A part of the above 
profit having been derived from the reslisation of shares, the directors 
deem it prudent to create a reserve aceount. and have appropriated 
£100,000 for this purpose, The directors recommend payinent of a tinal 
dividend for 1912 of 10 per cent. on both classes of shares. Summarised, 
the proposed appropriation of the available balance is as follows: pre- 
ference dividend of 17 per centa, £42,500: ordinary dividend of 20 pet 
cent., £149.920. Tis. Od. After placing £100,000 to recerve the balance 
forward is £146,726. 5s. Pld. Phe directors propose to declare a! the 
forthcoming general meeting a preference dividend at the rate of 7 pet 
cent. for 1913. Patents and shares in associated. companies are avain 
taken into account at cost price, with the exception of the Spanish shares 
and a portion of the American shares which figure at par. 

In order that there shall be no misunderstanding in future, the directors 
desire to make it clear that whenever shares are acquired bv the Company 
they figure in the margin of the balance-sheet at their par value, and no 
matter what that total may represent they are taken into account in the 
balance-sheet only at their actual cost. price to the Company. To this 
figure is added the cost of patent renewals, patent applications and any 
sum which may be paid in acquiring or protecting patents. — In the 
present baJance-sheet £856,110. Ss. 4d. represents the cost to the Com- 
pany of the whole of its patents and shares in associated. Companies, 
representing at par £1,504.583.. 12s. 3d. Whenever the Company sells 
any portion of its share ho*ding the share and patent account is credited 
with the average or actual cost. price of the shares including a proportion 
of the eoss of patents, The total cost of shares and patents shows an 
Increase Over the preceding year of £347,506, acconnted for largely by the 
addition of shares in the American Company which were acquired at par. 
The total par value of shares shows a decrease of £480,130. 1098. GL, due 
principally to the re-adjustment of the capitalof the Argentine Company, 
in which, however, the Company s interest is practically unchanged. 

Associated Com panies, — With the development of the wireless industry 
throughout the world the business of the associated companies is extend- 
ing considerably, The business of the Belgian Company (Cie, de Tele- 
graphie sans Pil) has continued to increase and shows very satisfactory 


It has recently been reorganised and its capital increased. to 


profits. 
The French Company 


£90,000, of which this Company holds one-third, 
(Cie. Francaise Maritime et Coloniale de Telegraphie sans Fil) has de- 
Clared a dividend for 1912 of 10 per cent. on the ordinary shares and 
31-25 frs. per share on the founders! shares. The business of the Marconi 
International Marine Communication Co, (Lld.) during 1012 showed an 
Increase of over 60 per cent. in its receipts, and a dividend of LO per cent. 
was declared, an increase of 3 per eent. The Company's business con- 
tinues to develop in a very satisfactory manner, On the German Com- 
pany (Deutsche Betriebsgesellschaft fur Drahtlose Telegraphie m.b. H.) 
(Debed.) a dividend of 8 per cent. for the year ended Sept. 30, 1912, was 
paid, and the Russian Company (Société Russe de Télégraphes et Télé- 
phones sans Fil) has declared a dividend for the past year at the rate of 
6 percent, The business of this latter Company continues to show very 
satisfactory development, the business in hand this year representing a 
substantial increase over that of the preceding vear. 

In regard to the Marconi Wireless T'ele, ra ph Co. of Canada (Ltd.), under 
the contract with the Canadian Government for the operation of wireless 
telegraph stations on the Great Lakes, four stations were established and 
placed: in operation during the year. One station is at p esent. being 
enlarged and three other stations are to be built during the current year. 
The negotiations with the Newfoundland Government were brought to a 
satisfactory termination in December by the completion of a contract 
which will continue the Company's exclusive rights in Newfoundland 
unti] 1926. Under agreements with the Canadian and Newfoundland 
Governments the Company operates 32 stations in Eastern Canada and 
Newfoundland and five stations on the Great Lakes. The Company also 
Carries on a publie telegraph service on 44 steamers. The Cana lian 
Government has passed a law making wireless equipment of passenger 
vessels compulsory, which will necessarily result in further business for 
the Company. The Company has now in hand for the Department of 
Railways the construction of two high-power stations at Hudson Bay 
and Le Pas, Manitoba, in connection with the construction of the new 
Hudson Bay Railroad by the Canadian Government. Under their agree- 
ments with the Canadian and Newfoundland Governments the Canadian 
Company's subsidies from these Governments now exceed. $100,000 per 


annum, 
Seven of the first group of stations of the Spanish Company (Cia. 


Nacional de Telegratia sin Hilos) in Spain and the Canary Islands are in 
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stations, and certain alterations and additions have been agreed to. 
directors do not believe that the altered. conditions will prove of any 
disadvantage to the Company, and having regard to the position which 
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operation. The construction ef the stations of the second group has been 
commenced, and the first has been completed. and opened. to service, 
During the breakdown of the cable between the Canary Islands and Spain 
the telegraph service was satisfactorily conducted by the Marconi stations, 
Arrangements are being made for this service to be opened permanently 
Negotiations are pending for wireless telegraph 


in the next few weeks, 
The Company 


services to be opened with this country and with Italy. 
has obtained orders from the Spanish Government for military stations 
and also secured the whole of the orders placed by the Minister of Marine 
during the last vear for the equipment of ships of the Spanish Navy. 

Besides the change in the capital of the Aryentine Company (Cia. 
Marconi de TVeleeratia sin Hilos del Rio de la Plata) there has been an 
alteration in the directorate and management. The construction of a 
high-power station. for the Government. has been commenced, and a 
similar station will be erected in this country, and when completed a 
direct. wireless telegraph service between the Argentine and Europe will 
TTE opened. 

The Marcont Werdl/ess Telegraph Com pany of America has dechiured a 
dividend of 2 pee cent, for the vear ended dian. 31, 1913. "Phe full benetit 
of improved working conditions was only vnjoved. for a comparatively 
short periodof the year. The increaseof capitalte the extent of £1,400,000 
was for providing a network of lone-distance telegraph stations and the 
creation of telegraph services; [tis coutemplated Chat before the end of 
1915 a rapid and reliable telegraph service will he opened. between this 
country and New York. Arrangements will be made to open collecting 
stations in the City of London and in each of the principal towns in 
Eneland and Seothind. Similar arrangements have been made in the 
United States, Tt is expected that a substantial revenue will accrue 
from this sauree, Stations at San Francisco and the Hawaiian [lands 
are approaching completion, It is hoped that before the end of the vear 
there will be a wireless telegraph service in operation between the United 
States and Japan. which will then be extended to the Philippine Islands 
and China, 

The contract with the Norwegian Government having been ratified by 
the Norwegian Storthing, a further trans- Atlantic station will be erected 
immediately to conduct a telegraph service direct with the North of 
Kurope. Under this agreement the Norwegian Government will send all 
telegrams handed in at telegraph offices fov the United States by wireless 
unless specially routed otherwise by the sender. The Company and the 
Norwegian Government will pool the receipts of their respective stations 


Which should) add a substantial source. of. revenue to the American 


Company. 
Important negotiations are in progress with South American States 


Which should result. in the construction of additional stations in the 
United States in the early future and open np direct wireless telegraph 
service between North and South America. At all the stations under 
construction the new duplex system is being installed, which will provide 
for a service to be conducted in both directions at the same time. Anto- 
matic sending and receiving apparatus is also being supplied, which will 
enable messages to be transmitted at a speed up to about 100 words per 
minate in each direction, and this rate of working is likely to be exceeded. 

Fidd Station Dv partine it — During the year very considerable progress 
has been made both in the design and sale of portable wireless telegraph 
stations for military. purposes, Important. improvements have been 
made in the Company's apparatus, and to meet the demands of the armies 


of the world the Company has added the following to their standard types 
of stations: (1) A 3 Kw. station for transport by cart or motor car, (2) a 


15 kw. station for transport by horses or camels, and (3) a } kw. cabinet 
station for use as a permanent station where space is limited, 

General Business.— During the year the Company and its subsidiaries re- 
ceived contracts and executed work forthe Governmentsof Great Britain, 
Canada, Newfoundland, India, South Africa, Ceylon, Falkland Islands, 
Trinidad, Italy, Russia, Turkey, Spain, Portugal, Norway. Roumania, 
Servia, Greece, Montenegro, United States of America, Brazil, Chili, 
Bolivia, Columbia, Japan and China. Owing to delay in submitting to 
Parliament for ratitication the contract entered. into with H.M. Post- 
master-General for the construction of the Imperial stations, and the 


substantial rise in the cost of materials, the directors gave notice that 


they no longer considered that contract binding upon them. A new con- 
tract has been entered into in which provision is made for any extra cost 


which may be incurred by reason of the delay in the construction of the 
The 


the Company holds in the wireless industry, and which position the 


directors are confident the Company will continue to hold, they contem- 


plate they will construct all the stations required for the Imperial chain. 
For a long-distance wireless telegraph service a number of the Company's 
recent patents play an essential part, and during the last 12 months their 
scientifie advis r (Mr. Guglielmo Marconi) has applied for patents for a 


number of important inventions and improvements for apparatus used 


in both transmitting and receiviny stations. 
has been stated and published in recent times respecting the continuous. 


Notwithstanding all that 


wave system of wireless telegraphy, experience has not yet proved that 


that system will be capable of conducting a long-distance wireless tele- 
graph service as efficiently as the slightly damped spark system at presen - 
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in use. Mr. Marconi has invented what the directors believe to he the 
simplest and most economical method of generating, transmitting and 
receiving continuous waves, and he alone has been able to transmit mes- 
sages across the Atlantic by a continuous-wave system, of which a satis- 
factory demonstration, and the only one, was given to the Advisory 
Committee. appointed by the Government. Further tests are being 
conducted but considerable work and time are required before it will he 
possible to say with any degree of assurance that any advantage in prac- 
tical working is to be obtained, either by the continuous-wave system 
alone or used in conjunction with the spark system. With the ability 
of the large staff of engineers employed by the Company, together with 
their valuable exprience, directed. and assisted. by Mr. Marconi, the 
directors are confident that the develo pment of the wireless industry will 
continue to. be pioneered by the? Company. The high-power station 
which is being constructed in Carnarvon and which will be worked by the 
Company to conduct a direct serviee with New York. it i5 anticipated 
Will be completed and opened for service during the present year. [t is 
being supplied with both the spark and continuous wave systems, which 
alone will prove from actual experience the comparative merits of the 
slightly damped wave and the continuous-wave in all weathers, under 
all conditions, The successful arrangements made in April, 19102, for 
placing share eapital of the American Company have recently been made 
the subject of legal proceedings by Mr O. Locker Lampson, M.P.. and 
Mr. P. E. Wright against the Company, the directors and other persons. 
The writ was issued on May 23rd fast. but the statement of claim has not 
vet been delivered. 

The action fer the infringement of patents against the National Electric 
Signalling Co. was heard in New York in June last. but the Court has not 
yet delivered. judgment. 

MANAOS TRAMWAYS & LIGHT CO. LTD.) lae directors report for 
year ended April 30states that tramway receipts were Cho. Eas. bos, LE. 
and lighting £44,148, Os. Dd. (against £100,218.0s. del, and £35,602 Lis 4d, 
for previous year). "here is à surplus after meeting debenture interest 
and sinking fund of £28,107. 85, Sd. (compared with £16:318, 92s. 1] !.) 
to whieh is added: £3,327. 19s. 9d. brought forward from the Vast 
account. making a total of £31,432. 8s. 0d. £€Vo000 is being transferred 
to contingencies reserve, £06,000. to renewals reserve, and £12,000. is 
required for dividend of 4 per cent. on £300,000 ordinary shares leaving 
£3.45, Nx, Dd. to carry forward. 

TYNESIDE TRAMWAYS & TRAMROADS CO.-—Ai theme tieron Monda, 
the directors reported thai for the past half-year the surplus of receipts 
over expenses was £5445. which, with £127. brought forward, ma'e 
£5.87. and, after deducting interest on debentures, &e. (L009), the 
balance was C4864 Phe directors proposed to pay the dividend on the 
3 per cent; preference shares and a dividend on the ordinary shares at 
the rate of 3 percent. per annum. to place fo reserve for renewals, depre- 
ciation and other contingencies, £1.200, and to set aside for reduction of 
registration and. formation expenses, Ge. €330: leaving to be carried 
forward £726. The traffic receipts show an increase of CLOI compared 
with the corresponding period of last year. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


CENTRAL ARGENTINE LIGHT & POWER CO. (LTD.) (130.216)— Rew, 
Ju'v 21, capital £100,000 in £I shares. to venerate, develop and accu. 
mulate electrical power at the falls on the San Juan river, province of 
Nan Juan, Argentine Republic. and elsewhere, to carry on the business of 
an electi? hight. power and supply company and to alop: an agreement 
with the Isla Swnd. (Ltd) See.: H. Read Sinith: ree. offices R, 
London Wall-builtines, Londen, EC. 

EDISON ACCUMULATORS (LTD.) (130.495.)—Res. Aug. 5, capital of 
£150,000 in 135,000 7 per cent. participating preference shares of £1 each 
and 300.000 ordinary chares of Is. each, to carry on business of manu- 
facturers and dealers in electrie storage batteries and apparatus and 
things used. in connection: with the generation, distribution, supply, 
accumulation and employment of electricity, electrical and general engi- 
heers, proprietors of motors, carriages, &c., and to adopt an agreement 
with J. F. Monnot. First directors (to number not less than three nor 
more than eight) are Lord Montagu of Beaulieu. Col. H. €. E. Holden, 
CB. PARIS. M. ELE, A L. Pearse, and J. F. Monnott. Reg. office, 
49, Old Bond-street, W. 

LEYBURN ELECTRIC SUPPLY CO. (LTD.) (130,488.)—Rey, Aug. 2. 
capital £1,200 in £1 shares, to carry on the business of an electric light 
company at Leyburn (Yorks) and elsewhere. First. directors are F. 
Wilson, P. Dobson, J. Watmough and R May. 

MOSSAY & CO. (LTD.) (130,519.)— Reg. Aug. 6, capital £2.000 in £1 
shares, to carry on the business of railway, motor, mecha ‘ica’, electrical 
and general consulting engineers and manufacturers, founders, tool 
makers, manufacturers of an dealers in machinery, vehicles, boats, &c., 
and to enter into a contract with P, A. Mossay. Private company. 
P. A. Mossay is first manaying director, with power to appoint others, 
Reg. office, 45, Horseferry-road, Westminster, S.W. 

OPEL MOTORS (LTD.) (130,548.) — Rey. Aug. 7, capital £15,000 in £1 
shares, to acquire business carried on by the British Electromobile Co, 
(Ltd.), to carry on the business of agents for the sale, hire or exchange 
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of Opel and other motor cars and vehicles and accessories, body and 
frame builders, tyre manufacturers and dealers, suppliers of electricity, 
&c., and to acquire benetit of an agency agreement between Adam Opel 
and €. F. G. R. Sehwerdt and D. Watson. Private company. First 
directors ave €, E.G. R. Schwerdt, D. Watson and A. W. S. Pocklington. 
teu, office, 1. Queen Vietorta-street, B.C. 

TEMPO ELECTRIC SUPPLY CO (LTD) (4018.)— Rer. in Dublin on 
Aug. T, capital £200 in £1 shares, to carry on the business of electricians, 
engineers, dealers in electricity, &c; Private company, First directors 
ave the Rev.. Wilson, Rev. P. S. O'Neill, €. Brady, S. R. Gibson, J. 
Mekisnev, P. Maguire, B. Breen, E. MeCatfrev, J.P... E. Rodgers and 
Rev. od. Wilson (hon. soc. Rez office: Temo, e», For nanagh., 

J HEATROMAT CO. (LTD.) (130,585.)— Reg. Aug. 9. capital £2,000in £1 
shares. to earry on business as manufacturers of and dealers in automatic 
and other machines and mechanical devices, mechanical and. electrical 
engineers, ee and to undertake all kinds of work in connection with 
theatres, music and ceinematogriph halls, &e. Private company. First 
directors are BL Bulmer, W. W. Harrison, H. Hartmann and J. W. Reed, 
Rey. ofice: 245. Shaftesbury-avenue, W. 


STATUTORY RETURNS. 


- BRITISH THOMSON-HOUSTON CO. (LTD.)— According to return to 
July HE. capital is £s00,000 in. £10 shares (40,000 ordinary and 40,000 
preference), ME shares taken up, and £10 per share called up and paid 
on 32.53] ordinary and 40,000. preference. £74,690. considered as paid 
en y. Hi ordinary Morigages and charges, £245,715, 

BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)- ln retum 
to Mav 10 capital is €E,8725.000 in 200,000. preference shares of £3 each, 
and 75.000. ordinary shares of £5 each, AR shares. taken up, and 
£1,500,000. paid on preference, £375,000 considered as paid on ordinary. 
Morteaves and charges, £1,462,5253. 


MORTGAGES AND CHARGES. 
HARVEY ELECTRO-CHEMICAL CO. (LTD.) — Debenture dated July 9. 


1913, to. seeure £14,000, charged on the company's uncalled. capital. 


Holder: AL FL Forster, 28; Lincoln's Inn Fields. London, W.C. 


RECEIVERSHIP. 


THERMO INSULATION & ENGINEERS’ SUPPLY CO. (LTD.)—S. H. 
Bersev, 6, Holborn-viaduet, EC. ceased to act as receiver or manager 
on duly 23, 


CITY NOTES. 


MEMORANDA ( Vic. 14).—Bank rate 43 per cent. (since April 14, 1913). 
Price of silver, 27 d. peroz. Consola. 732—74 for money; 731—714! 
for account. Consols Pay Day, Sept. L; Stock and Shares Con- 
tinnation Days, Aur. 26 and Sept. 9. Ticket Days, Aug. 27 and Sept. 10. 
Pay Days, Aug. 28 and Sept.11; Mining Shares Carry Over Day, Aug. 25. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The transfer books 
and register of members will b» closed from I8th to 30th inst., inclusive, 


OXFORD ELECTRIC CO. (LTD. )—'The directors have declared an interim 
dividend at the rate of 6 per ceat; per annum on the ordinary shares for 
the half-vear to Jtme 30, 


STOCK EXCHANGE NOTICES. ‘The Stack Exchange Committee have 
appoiuted Aug, 20 a special settling day in and granted a quotation to 
o4,000 £5 fally and partly (£3) paid ordinary shares of the United River 
Plate Telephone Co. and Ang. 21 hs been appointed a special settling 
day in. £120,000 5 por ent, first mortgage bonds of the Minas Geraes 
Electric Light and Tramways Co. The Committee have also granted 
quotations to a further issue of 82.890.000 first and refunding mortgage 
o per cent. 30-vear voll bonds of the Montreal Tram ways Co. i 360.000 £1 
fullv- paid ordinary shares of the ofutomeatic Tele phone Mfg. Co., and a 
further issue of $625,000 first mortgage sinking fund 5 per cent. gold 
bonds of the Pennysleania Water & Power Cy. 


TYNESIDE ELECTRICAL DEVELOPMENT CO. (LTD.)—.in interim divi- 
dend of 5 per cent. (less tax) has been declared 


WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.)— Lh: 
directors have declared an interim dividend at the rate of 5 per cent. per 
annum for the half-year ended July 31. 


METAL PRICES.— Messrs. J. B. Garnham & Sons, 132, Upper Thames- 
street, London, E.C., quote under date Auy. 13 the following as,the 
present basis prices of 

NEW METALS. per Ib. 

Solid Drawn Brass Tubes... 82d. 

Solid Drawn Copper Tubes 102d. 

Brazed Copper Tubes ... 102d. 

Brazed Brass Tubes ......  9jd. 

Brass Wire .................. 72d. 

Rolled Brass ............... Td. 

Brass Sheetg.................. 83d. 

per ton. 

Copper Sheets............£85 0 0 

English Lead............£21 O O 


per ton. 


Spelter ..ciccccsereeeee £20 0 0 
Antimony ..,..sceeeeeree $29 0 0 


OLD METALS. per to 


n. 
Clean Scrap Copper...£65 0 0 
Braziery Copper Scrap £0) 0 0 
Old Brass, clean ......£43 0 0 
Old Lead, less 4 lbs. 

OWb. scssssiassiorweonne E18 10 0 
Old Zino ....1........... £19. 0 J 
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ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS, ELECTRICAL COMPANIES’ SHARE LIST. 
Price | * RATE 
a ] DIVIDEND 
| Week | B  ncorDec a Bie NAME. Wed, | par cant Oe 
LINE. ended. £ (a) de 2] Amount | » DEND e. om e : 
| 6 2st | + sss | tto | "o E " 
ee pane Rap dile | sib faz: |, 18400, |} Electricity Supply. NIPD x 
ries A os cu ” 5 , » , , eec 9 x 0 5 14 0 M 
pedi pistes dae ab : in $ P > 2 t 10 20 ydp = RU BRS UP Nd (it gm 41 2 0 Feb. Aug 
m eat d í Qa ° 0 —] 5 1 0 eb ug 
Ayr Corporation ...... » i 362| + 197| 3] 8,241 |+ 10, 6/0 | Do. 6 per Cent. Cum. Second Pref... Me “oh TS d 
ammi) 1| 5 iom | 31 | 12225 |+ S | Brompton i O er Elec: Sup. Ord. TE 51-0.) key e 
Bath Electric Trams, Ltd) » — 6 | 6l LC MU E a | De. Moar cent Pek cis seedxsade prs 8L—8! |319 O| Mar, Sept 
ital s eaan > d9 1,370 | — 85 | 19 24,2776 |4- 3/6 pe i (4 07 |4 2 «6 , Dec 
Bimingiam opora] 2 2 that ow M deem f PIE DUC BiSupen) “yma 3 G 6| Lee Bes 
D. P.T. Co..| ,, 13 E PUE schist min iy 4[—431 |E 0 0! Feb. Aug 
Renee = oc] dat 1B | Bae Ue MEN CC EE at 5 9 oE Aae 
a ogg PE July 11 | 2927| + 48! 28 | 87025 |+ 44%| Do. A} per Cent, Deb. Vege, a a 5 E- ity 
Bournemouth Corporation Aug. 6| 3,529 | + 683/418 | 39015 x 2/3 Do. City Undert: Didi Cam. Pref | Al-ep 1215 a 12, JUD 
Bradford Corporation ...| „ 9| 6365/+ 655| 19 | 114008 |+ wi Do a eo bon SOLU deu EIS S June, Dec 
Brighton Corporation ...| ,, 10 | 2,570 |-- 419| 19 | 22057 |4 5 jj Do. ; H i arce as ped a T 5 00 » 
DU Tiamp CASTING? i s: 8 TBI [2508 | WBE | 243,734. | + BB cis of Lender eerie phe e is =465) 53I-D [fuis Aug 
Burnley Corporation..... » 9 | 2,107 | 4$ 53b] aa ki 12/0 god en Pa t Gin Prof eee eS 12-13 | 412-3] Jan, July 
Burton Corporation .... |»  10| 381, 4 47| iù 5,526 |+ E | Be RUF PED eek (red.)....| 114 —118 | 4 4 9 | June, Dec 
Bury Corporation ....... » 10| 1375/+  36| 20 | 26182 |J Bie) De Giver eut Der. Stock (eri or ILE SE A ie ol S july 
RR E WE be) d 4425 |+ d County of Landon Hes SUO ON gist (8 4 D | Feb, Aug 
t eevee " = 54 |b 4298 || 100.50 |. Des. 6 ber Cont. Com, Pre s s sss —1 r, 
Cardif Corporation... EX. | 25939 | 131| 16 | 42894 | dil ‘De. acerca bare Sack ud tok toate D Jan, July 
role cei pd meia I p 2| 2501 | = 246 | 3E is d. ioe: Suri eb eur tute ea 98 —101 | 4 9 0 | May, ov 
h Lo on E ” , MOS E x n : a "u IBS Corb Ord. c Rk Sis — .. , u 
ole ete somni » T| .S|d “sol at | 15479 fe vy | Bdmundson's Elec. Corp. Ord sees. : J M June July 
inum ridens n | LU does HAT dou sers «e| dpa. Spee Gant Non Guns Pob are] MERO | s 
REA Mies i oA ou fi ^ i ont. m. Pref, iy] DE "T a 
Devonport & Disi Tams| i j| Sir u] at | igis j+ ai | Folkestone Richie ACE OM VICE 6 0 0 | April, “Oc 
Dover Corporation ...... » , Ic ant Cum. Pref... 41 —5 ar, p 
Dublin & a de m | 25:0 | T US | so | 89 if wb. M eben SEU) Dn 28 $9 0) Feb, Aug 
lin United ......... | » , , 389 | eae Lighting Oa aa iar |6 j 
Dui counts maton d) a 4-15] 3 28,631 i+ 2, Side sui FAS Rn Sock. ages T E 9 bas 
Dundee Corporation .... _,, 8 1,301 | + 164/ 12 16,003 H 44%} Isle oi d festa tsbridun Cd Z 71 —7 516 0| Feb, Aug 
5-7 HeD GOUDA s ness ow 9 ad aod eae Be N RE C ether cuu al SER 0 | Jan, July 
lp EET | E m T is is K . Cent. Deb. Stock (red.).... 8 _9] 4 8 s 
ter Corporation ..... » 8|  4889|-- 45! 19 6,652 |+ fDo. 4 per Cent. Deb. 
"ee ADAE Deu! P 1| wee la lid 37915 |4- 4% | Kensington & Hon) 4% Dabs Stock (end) 9 2. de ar wee. Ost 
lasgow Corporation ...| ,, 9 | 19,302 | + 1,723 | 32 | 196614 |+ Co. (Joint Station) 4% d. Deb. Stock 74 —78 | 515 6| Jan, July 
Glossop Trams ......... " 2| WO] + 3| 32 | 410 |+ "poa Ee Ad) Dod ees {tie [4*7 0| Mas dot 
Gloucester Corpn. . ......| " 6| 490) + 2j ‘ora. | tat) Do ER aree ee 4i—5} | 514 0| Mar, Sept 
"Gravesend-Northfleet E. Wd Eee eile e. PU t JECER ML Sq E MED 88 of |4 8 0|]an, July 
celeri eir Rd 3901+ "380 | 3i | 26: 2/3 | Metropolitan Electric Supply Ord... .... 3}-3} | 515 O0 | April, ‘Oct 
*Sreenock & Port Glasgow, —,, l 1,230/ + 381 | 31 | 26375 |+ 2/3 Do e - Cant Cum PES aA 44-45 |5 0 O| Jan, July 
Halifax Corporation ..... i » 5S} 2520; + 428| 18 | 39,513 p B Po. hia) Cent. Deb. Stock Ist Mort..| 96 —99 |411 0l june, "Dex 
Hastings Elec. Trams Co.) ,, 7| 2,059! + 405! $32 | 30,878 |+ 3 MO Do SIE RUE more DES Stock(red.)) 77 -80 |4 7 3|]Jan, July 
BOE COCA GU  « 9|$4912 + $4,405 | $32 |$312,930 |— $38,823 34%) Do. 3} per istrict E L 41 Mh Db. Sc| 9 o [s 5 ó d 
Huddersfield Corpn. .....| ,, 9| 2,408| 4 333 9 40,883 |+ 2, 4170 d Ps sme. 95 1m 2 3 i 
Hull Corporation......... * 9 3,210 | + 153 19 | 97,9905 l+ 6% N e n Elec ‘Sun ‘44% 1st Mt. Db..| 935—951 | 414 3 | Jan, July 
Ilford District Council... ,, — 9 548 — 95| 19 8,799 |— (9| NNEWCaS 4 Elec. Power Sup. 5 Morts 93 1011419 0 jd 
Ilkeston District Council. |, 6 l65| + 28; 19 | 2484 I+ North ML LOO QUE NU Met 94-104 | 217 0 $ 
pswich Corporation . eon Bote gees Gey 1. Eo ee ae — 8 6 0] Match sss 
Isle of Thanet Co, ...... b oa : ge D En | Hh | a $a rd P Ash Aso M UR en. SS — wal Oma S 
MIOW Less essa dooa ava] " | 4 , | L AU Da OR arr 55 —89 14 10 ^D M 
imo) x di. Tid ci 3r Pos JA ISt. James! & Pall Mall Else. Ord: 200220 Bt} |512 6| Feb,” Aug 
Kumarnock Corporation .| „ 9| 172) + — 28|qi2 2,309 |t M] toe Tpi Cant Presi nor 6—7 |5 0 0| Feb, Aug 
rkca ration .. e. z ve | z "t o ; Bow Pis ed.).... 2 : 
Lanarkshire Trams Co, oo) Pew? "enl ST ie D uo 31^)! Do. 3) per Cant. P Se E: "FP E Th July 
Lancashire United ...... & 5| 493114 34] 3l 46,371 |+ 4,836 South London PES SURELY Obras: 8 oe I2 ae P 
ds Corporation....... & 9) WIL Tiss) 19 | 458575 | 10,373 Ed Motes, Bist Lt & Power Ge DER jd a. - Ap 
Leicester Corporation yd 2 $013 | + 205, 32 M T 89 De 7 per Cent. Ist Pref ....... ein 1&—14,& |518 O| Feb, Aug 
xhicorporation «+...» e 34 215 ORA 5s E Do. 4i ist Dab, Stock (red... i.i —99. | 4 10 11 | April, Oct 
Lincoln Corporatipn ..... ” 9 | 37 [= gu. 9 206014 |+ f U ban Electric Supply Cd. assured asas ti =e April, Oct 
Liebes Corporation... s — 2| 13,657 | + 1,262 | $31 | 392636 |+ 28018 Do. Sper Cent. Prefex 3&2% in Gert] 21-3; |5 4 o] Abu Oct 
Cancel Overhead Riy.) ,,  10| 21001|- 2001 32 | 5460] ik 432? Do. 4f pir gest. Ist Mott Dee 85 88 |5 2 O|April, Oct 
andudno&ColwynBayR. 2 8 1,097 | + Lh}. -36 10,904 |+ U E idee & District E.S. Co. 5% Db. St 3241—1014| 418 6 2 
London Cate Council -| July 30 | «410 | —  175| 17 | 730238 |— 23272 Waste Heat & Gas Elec. Gon. Stations..| 1AL1 | 6 8 0| May, “Aug. 
eum E Co..... Aug. 9 ware ja | e aa rere Tm = Weshditéter Elec. Sup. c wc eie 81-81 | 514 3 ar, - 
ndon United .....,.. ib 8 ? , , oe > ANAND ER 4b... 4 9 u 
Lowestoft Carporatión n. TONES da 8.433 + Do. 4J per Cent. Cum. Pref b—5} 5 Jan, July 
aildstone..... seco oas e ee | | ee ee E 
Manchester Corporation » 9| 17909 | + 838| 19 | 335355 |+ 16,557 EE 
"ese drin AhboBe ae IRE DA Eleztric Railways and Tramways. 
Metropolitan Dist. Ry... —» — 9 12,737| 4 1004 | 32. | 419924 it 12.511 ec. Trams Pref. Ord...s.sseees. -— A E MRA 
Metropolitan Elec. Trams.) ,, — 1| 9229| + ‘510! 31 | 276200 + 5,820 jc E Tara Qu a ANE 1 4 Ol s ta 
Iddleton ............. H- 4 430) +  74| St | 10,831 ^ 637 Do. 4j Ist Mort. Deb. Stock (red.)....| 72 —/7 | 5 16 10 | April, Oct 
Nelson Corporation ..... S or. ud Zi 0 d 4 A DW. 23] B'ham Dist. Power & Trac.4$ IstDeb.Stck, 85 —83 | 8 2 9 Jan, July 
NACE Corpn. | » 9 | 4,994 | + 685 | 20 91,405 + 7,632 o Peek antes & Carriaze ORE vss | gam - ' : Feb, Aug 
J 0905020 e ee . .. . | a, b " CLs 60-4, 8 E OR I EP ER "— os 
Northampton Corporation " 8 746. + 85 $19 | 11,019 |+ 313 B. nun Cent. DS. Lii bien ad des 100 —102 | 3 18 6 | Feb, Aug. 
oram, aren & Hyde.  , 1 xd | 3 iT: 2 Lu D. gare BritishElectricTraction6%Pf.Ord.NonCm 3i = a June, Dec 
am Corporation ....l 10 ; | | | - , Nt des TP: = uis os 
d EV EPOR UO: " 6 228 + 48. 12 | 22303 J+ po 6 per Cent. Cum diu ru eva 2 B 7 8 : Feb, Aug 
er -A.) Elec. Trams, å T " = zx | e er Cont. Non Cum. Pref......,. -— V A oe 
"Peterborough ........., » 235 | + 84; 31 5.231 + 1090 Do. bed Cae Pecpétuai Debt ii 90 —93 | 5 7 6| April, Oct 
rtsmouth Corporation .,, — 9 3,724 i+ 624! 19 44,333 + 482 Do. 4} per Cent. 2nd Deb. Stock......| 72 —76 |518 9 May, Nov 
ION wk ocho cat cca i) 2 T 105| 31 | 61,266 !4 7,288 | o% ° tCentral London Ordinary Stock........ 73 «78 4 0 0| Feb, Aug 
Preston Corporation ip 5l Bar | 3409] 19.] 16930 iF 814 T% Do. Gtd. Assented Ord. Stock ...... 8| —33 "i - 
Rotherham Corporation » 6| L214| + 387| uI8 | 17972 jt 4,725 tDo. 4 per Cent. Pref. Stock..... e| 73 —80 |5 0 0| Feb, Aug 
hater Mee ae | 69%; + 228, 31 | 6899 + 531 Do. 44 per Cent. Pref........ sate adve 104 —106 | 4 4 3 T 
Salford Corporation. ..... , 11 | 4,950 | + 46) 19 | 100,648 [* 3:375 Do. Gtd. Assented Pref. Ord. Stock..| 82 —34 a ý 
Shanghai.......... NEST i Ms E E ua d Ls tt Do. Daufermd DSto8le. cvoaas seruo Cc EA ON PU zn 
WIN israse 4 1d 63 | = $/ 3st | 159 I+ 102 Do. Gtd. Assented Df. Ord. Stock....| 79 —SI ie : 
sheffield Corporation .... 3 10 | 7,171 | + 324 | 129 144,890 |+ 14.273 Do. 4 per Cent. Debs......... iii. 37 —99 |4 1 O]| Jan, July 
gapore Trams ....... | » .9|$12232| +$1,535 | 32 | $375,559 |+ $42,763 City & South London Rly. Con. Ord..... - 3 11 6| Feb, Aug 
South Metropolitan..,... — , — | 885 | + 24| 30 | 25296 j— | 529 | Do. 5 per Cent. Pref. (1891)...... 98 —100/5 2 O| Feb, Aug 
Ungua iocus EM, a 1 1,034 | + 85 | 31 30,491 |+ 2,215 TOO: (IDOL rest reesks $94 ERO 93 —109 | 5 0 O | Feb, Aug 
Southampton ..........| NA ee ia TR NEL. FOO TID ss aeos XE TW 97 —9) |5 1 O| Feb, Aug 
Southend Corporation ..| „° el 11983! + “aal i9 | 17923 + 2,038 ID. ADEM LL rid urat de E OPER e| 97 —99 |5 1 0| Feb, Aug 
Southport Tramways... h 1 442 ' + we) OP | 502 OB 230 Do. 4 per Cent. Perpetual Debs.......| 92 —94 |4 5 Q May, Nov 
St yb dee, Hyde, &c., Jt.B.. " 9 | 851 | + 75 | 119 15,2295 |t 3,821 Gateshead A irs ee ee trees à >) 7 16 0 $$ 
pU Se eee Fs T -— T: T F T x Gt. Northern uy Pret. Ordo euuess — s ° 
Sunderland Corporation. | 2^ AB 2,047 | + -225| 19 | 28,123 JF- 3,083 Hastings & District Elec. Trams O.d.... ^ — 4 7 7 6| Mar, Sept 
Sunderland District .... » 6 799 | + 217, 40 21,2738 |+ 4,064 Do: D CUM Prol- Ioesévass quao ys E= 7 14 0 | April, Oct 
Wansea Trams ...... Vx. s 1 1,254 | + 110 | 31 33014 | 3,73 Imperial Tramways Ord............... 3i—4} He Mar, Sept 
windon Corporation .... > & | 226 | 14 | (i18 3,021 |+ 205 Da. 6 par Gent. Prob cecasesewcsenz 61—7L | 8 2 6| Mar, Sept 
POON ac deduce decd. a 1 52 | — 8; 31 1,448 rr 98 9| Do. 4b per Cent. Dobs.............., 73 —3) | 512 0 | Jan, AY 
Tynemouth and District || " l 475 | + 124] 31 7,714 |t 668 l.of Thanet E. T. & Lt. 5 per Cent. Pref..| 2}—2} | 4 15 0 ar, t 
Tyneside Tram. Co. .....| ” 6 768| + 216| 6 3,004 | | 255 Do. 4 per Cent. Deb. Stock..........| 73 —78 |5 2 6| Jan, July 
asey Corporation...  ,, 9 1,794 | + 264 | t19 24081 i+ 1,892 Lanarkshire Tramways....... PAN 10 —104 1510 9 eb, Aug 
l Corporation .....| 9 765| + 26| 32 19,067 |+ 1,306 Lancs Utd. Trams 5% Prior LienDeb.Stk.| 76 —78 |6 8 0| Jan, July 
on Corporation.. July 31 40|—  ' 6| 18 7,897 |+ ‘310 London Electric 4% D»b. Stock........| 91 —93 |4 6 Q ‘i 
West Ham Corporation ..| Aug. 7 | 3019 | + 178 ||l8 | 51,37 |+ 1,272 fDo. 4 per Cent. Pref. ......5.0.00., 71 —73 | 511 0 id 
Weston-super-Mare....... » 1 386 | BA HZ 4,287 |+ 667 London United Trams 4?51st Mt. Db. St.|. 6) —61 6 50 Jan, July 
olverhampton de ee a 539} +  46| 31 15,719 |+ ee ersey Con. Ord. Stock....... TEM C ue: i eb, Aug 
Wolverh on Corpn... 7 1,379 | + 127 z | è Metropolitan Elec. Tram; 44% Deb.'Stock| 84 —83 5 2 0] Jan, July 
erhampt p n à po 
Orcester """249*22525^2»29 . 1 431 + 69 31 | 9,377 P 609 Do 5 per Cent. Db. tock.. . HELLE 91 —94 5 6 0 E ce uM 
Wisin. ie eserevaave] yo 143, + 26| 3l 3,707 |+ _ 35? % tMetropolitan Railway Consolidatel....| 433-49 |3 6 3 Feby \Aug 
Yorkshire W.R. Trams 4 » 10] 2071) + 519| 32 | 46092 |+ or | igitiged by AIN 
Yorkshire Woollen Dist...) 7? 1| T + 184° 31 ' 35454 !4- 2, 
Torkshire Woollen L 1,234 | - 
ns are with the corresponding period last year. bs yl electrical. è No allowance has bsen made for accrued Intsrost ar r345 41. b e Mitia 
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qu Price | * 
Divi- RATE 
odia NAME. Nds , |PRRcCRNT,| DIVIDEND 4 AT Price *RATE 
=a]; = ———_— auaŘaaaaaalalaaŘIaaaaaaaalalaslalalaalalatlulssslMlM ug 13 YIELDED. UR. o IRE NAME. i Wed., PER CENT, DIVIDEND. 
a pane Railways and Tramways— Continued. | s. d | | Angas. [Ymte | DUR 
St. 2 t ea te Rly. Surplus Lands Stocks.| 59 —6!1 |410 OF Telephones. 
St. 3} per Cent.Preference. ........- SF ee 24 | ee Ang be aa, eee Toa qq CE Ss aial $ 15 G 
St. 3 tDo. 3i per Cent. “ A” Preference....| 72 —81 | 4 4 3 Feb, Aug |.. | 4% | Do. Coll Trust $1,000 4 per Cent. Bds. 2 — 92 M21» 2 ‘ 
St. 3 ee 3 per Cent. Convertible Pref... .. 77 —9 |4 & 6 Feb, Aug f.: | 4% | Do. 4% Cons. Bonds 1936 dide AE 4 $ 6/ Jan, July 
e s Do. SlberCent "A Deb. Ss 83 —5 (4 2 6 Jam july st, e AE 6 Ist Mt. Db. Stk. tos —l06 |4 14 3 | Mar" 
eb. toc 79 — c | 1 Telephone....... ar, 
St. r Metropolitan pocket Railway Ord..... 351 —36 | i s me muy 3d i C... 2 Talephone 5° 5% ist Mt. Gon! Bás..:| at we È : ^ aga 
at PM Loveeecresatévbens 83 j eb, Aug ‘| Mont . Gon, m — bad 
St. 3 JO, har lg EX EINE (Int. Guar. by 8l 5 8 3 Feb, Aug 1 0/6 n Video Telephone Ord "a | t t | l —1i : i - Nov.... 
Í | ec. ys. of London, Ltd. 74 ELT $$ 4 o/ New Y k ee 1—i Ma ere 
St. m | D 3 per Cent. Consolt4. parietal 69 =i | : Y z Feb, Aug l i7 ? Oriental = VA d dies Ro POO dE uomen e | T 
St. i E 4 per Cent. Midland Rent-charge... 94 —96 4 3 3 Jan, July 1 0/74| Do. 6 per Cent. Cum. Pref..........- it Th S 8 O | April, Oct 
IEE T CESSEETHIIEEK IUE S S13 02 UE AEEEIE o 
OC w. , a 9 e 9.9.0 $0.9 
SE | Da. 4 per Cent Ditto io recor rav es B RE | H : Jan, July 5. 6/0. Hee Bing aie ate d 2 (red.).., 95 —97 |412 9 i hr 
. ]|8;d. | Potteries Electric Traction Ord......... Ease DB 4 Jan, July 5 2/6 Do. 5 per Cent. Cum. Pref dial re 515 0 uly ee 
|| 0/6 | Do. 5 per Cent. Cum. Pret cd. naccese P245 173 5 0 April, Oct - 44%! Do. 4j Deb. St. Red pee saree a d 411 0 | June, Dec 
St. t % cS 4| per Cent. Deb. Stock........ Bà LEE BE Au a DEAL OO IUIS C TEE oe PI CIS 1011—1031 4 7 O0. Jan, July 
1 is PENES Elec. Trams & Ltg. 6% Cm. Pref.  ł—} 8 0 0 May, Nov | Financial Inve; | 
St.| 476 . 4per Cent. Deb. Stocks... esse.. 63 —68 |518 0| Jan, — . 9/0 | Elec. & Ge nyono iis, 
10 ayer p ier Elec. Rys. Lon. Shares... ..... 3i—41 d Jan, July 6/0 Globe J ain ep 6% Cum. Pref. i à |617 O| Jan, Jul 
Kam eee cnsra ^ SB | Dor eper Gent: beber HA (41$ 9| Spe i == 
..| 6 i, ie In. bds. (with Coup. 11) m 94 —95 | à à 4 : % | Submarine Cables Trust (Cert.)........ 124—127 |414 3 Pen ere = 
eee ee ire (W.R.) Elec. Trams, Ord.. i June, Dec Cloni J pr t 
5} is E 6 per Cent. Cum. Pref........... 33-4 |318 6 March..... )lonial and Foreign Electric No. 
St. | 44% 4& per Cent. Ist Debs... ........ Ses 1$ 6 0 L Railways, Tramways, &c 
E! Jan, July 5| 2/9 | Anglo-Argentine 5° ys, &c. — 
» ectric Manutacturing, &c. | S 2 ng Ep 576 Cum. Ist Pref. ..... 414—434 |5 1 O | April, Oct — 
St. ! fe. pera Cable Co. 44% Deb. Stock...... 98 —100 410 0 St.| 4% | Do. 4% ren idus —— 4$—^5h 15 3 0| Tan. Jul 
l| int | “Bon Electricity Meter Oi. si aui bona | &—B |7140 . St. | 44%] Do uk bk cor RE 25155 B je Dec 
s | ` 0 PINE Qi aie re eee FEN a t. | 59 Do. 59; UM. AES SHS RS ICA S Oe Y's ae: 12 9 J 
100 5% Do. lst Mort. Con. Dbs ee ea 86 a^ = 7 2 0 April, Oct St 5° n Deb. St ock *e*1000952260*90929*9 97! —991 5 0 6 S 
| TA Automatic eor O Mig.Co.6% Cm. PEI 1 em * | 5 i is S 5% Ee Elec. S iei dd putem. ERI : EGET m ; 
bcoc x Ord......... eese d sob i +e | 2/6 Pu ncn Me qeu E OUS = 8 0 May IO 
l 0/7. Do. Pref.exrights ........ eee € 4/418 O| April, Oct [ St. | 44% s. 8 per Cent. Cum. Pref........7.. 41—5 417 6 ay x : 
5 en | British Insulated & Helsby Cables Ord... H = | : A : £ St. a ary Ag tle Cant De. Prov. Certs.....| 97 —10) | 410 0 rng Nov | e 
5 30, IDs e per Cont. Prol. (a sioe asks 5-6. 1416 0 July, Feb | St.! 69» | tDo. Pref. Ord. ae D Moe 124 —12? | 6 4 0 | Mar, Dt ke Te 
St. 597" Do. soe i Cent. Ist Mort. Deb. (red.). d 99 —10214 8 Q Jan, July St. | 596 Do. 5% Cum. Pref. P e je ewseeee 10) —114|5 5 0. May. ov dent 
St. 0/7; B is Mort. Deb. SIOCK. tes aidise vs 99 1021 4 I8 0 Jan, July 40 44% Do. 4} "per Ce t1 er. Stock ssas 1021 —105) 413 6 Jad , Juls M 
l 44°; E h riu M. Ericsson Mfg. Co. 6% Pf.. gi E x D oe 100: 41^ ES en ad Mort. DDS) iss. 100 —103 |4 7 6 April Oct fo 
St. 7o | LR Thoms'n-Houst'n 44% Ist Mt. D 95 — qa | a St. | 4492 De i acd ower Debs......... 100 —102 | 4 8 O| Jan , Jul Lanvin 
10d] 63% | "Do. "p per Gent Prior Lien, Dis (red)! 1001 | Mar, “Sept | St S" Buenos Ayres Lacroze Trams Ist Mii Bb, 984—100) 4 19 € M x 
nt. Prior Li b EE Et eb, Au t. 6° s ms Ist Mt. Db. — "a t 
Mg Eines EP PPP | ego lau iesus] He lI 
o, ec. Eng rior Lien Deb. Stk.| 704 —754 : an, July 5 erus iter rr aba — 6 9 | CP ki 
St ifj Do. 44°% Perp lst Dob. Stc ssa | 38 —À3 10 9 6 Man" Ere Me SEU ME Sto |6 8 0| Ma, Sep - 
St. 10/0 Air Perpetua 2nd Deb. Stock ...... 23 —27 1613 O0 Mar, Sept | St. | 44%! Do. 44% tad a 3i 2 RAE 4[—51 |417 6 War, jns c 
A 2/6 | coh Pee cus eal Kad aaa | 10-11 612 0 | ae n 1 1/0 | Cape Electric Tram Seay (red.)..... à EE H 8 6 an, July TÉ £ 
% : . ERA LES deas 4u— , i l A E E EAEN E Wustra 
St | thy?) castnerKeliner alkali Ca. ik ied 9 a ouo MES ae) phe Gon Gat Oe See INE 5i—5i | 4 9 0 F,My,A,N li 
i) sar | aen ellner. Atal DE e sxateess | J8—3H 1514 6 Nov, May | St. | 592 | Colombo Tr. & Ltg. 5% 1 i0 AR EO 92 —97 |4 3 0 June, Dec "van 
E R Elect ist Mort. Deb. wed)! 102 —105, 4 s 9| Maye Nov |.. | 5% | Havana Elec. R t st Mt. Db...... 901—941 | 5. 510 May, Nov Men, 
ped CA os. nee MES Feb, Aug Near Cou ovd Con. Mt. 5% $1,000 50, | , v 
= ate ENAN Goes aiad abe dares OE o N JE Boy M DOS. eee eee were eee th 944 —98 <a 
l 0/7: t NAE T dE VEU ies | Hou E e PE e pel "e Hons Kong Trams. Co. 5 per Cent. Ist z ES S8 Ber. NE das 
os. 1 to 85,000). . .... cii | April, Oc dh. ie DES cu nas —92 |5 8 6| Be Ap 
100 5% px S une Ist. Mort. Debs. (red) 544—591 | 4 4 0 Jan, July [St.| 5% | Tm. PIS ATA, m Kx sink vp sks aa — sa ME an M ws Y 
SOBEL Bo acce Cit par ee o2 ] NUN EE Eu Die. scher] 2535 |81i Ol Jay Jal hne] 
d Edison & Swan United ("A Sh.) 3p) "a | 7 8 0) Sept... | 10/7 Mese AS QU re AIR | Maoh 142 3 | «Ned kLE 
of pr edo ME Hg RR e T | oe , Aug [St.; 5% | Düm. Pref... oes | —il | 416 0| Jan, Jul o 
+ 4% | Do ee er Mort. Deb. Stock (red.)| m & 991 Feb, Aug 5 3/0 Medio Ec Dess DOE DU. Debs...... |n -- 15 4 0! jur Juy teuy 
>| 55, fElectric pee aan. 2nd Deb. Stock......| 65 —00 7 2 6 | Ame; uos st.' 5% | D» 5% Deb. Stock ^. Cm. Pref. sas]. 48 —5) | 517 0 Mar, bert arr 
7 1/43 ‘Ds. Poe p Se SAAN Ont Ae 600 ht en 100 E eas Trams & Lt. Co. RA areo | pow | : rn s | irá July LET 
EU De e PE EE IOS Debs: T —81 14 18 9 (Jaw July [i00 $1 i ri Ele RIE SLM Cod Bande]. 93 —10l |4 19 0, Feb, i tia! 
St | Do 4 Cen vo vum Frol ee ee | 91—104 514 0 Jan, July TS 5% Do. Grn. Con. Ist M . St t. e*cos2o96009*99 -el 99 —101 | 5 18 9 | F;.My.Aug,N thru 
5 100 | rerio Ae nt. Ist Mort. Dob. St..... 82—94 4 5 Di Mar, Dec | 100, 6% | Do. 6% 50 M rt. 5°% Gold Bis... 90 —93 |5 7 6 | Mar, Sept Ms 
9 2/3. Do. £^ RT wore Ord.ccsccese 124 «dd i415 k ru en St. | 44% t Montreal ost a ort Bs. on TAS 90 —933 |6 9 0| Jan July -" 
st ^s Do. 4 per Cent. Ist Mort. Dob. Siack...| on 10 | ae ines. AUE St. 4}°% ies aa 601 to 2,000)...... | 97 —99 | 411 0 Feb, Aug bee 
[o 5/0 | Do. 5 eae kt ae Works Ord. 12}-—-133 5 9 03 E pv 1.0 7: | Perth Elec. Piu n to 4,602)........ | 98 —100 | 4 10 0 | 3 "uu 
dE p iM nO penne d pP qu e ices! iie Edid nci n 
MESA National Elec: Gonstruction) OH deb Zi ! A- T. 9 | April, Oct st. | 440 bar T SEET IM D IITE EEST MEE. L 510 6 Jan, July 
jos Rich dens Wear & Co, Li; Ord, AA Coco April see. 100. SIC Rio Janis Ist Mort, Deb, Stk.........] 95 92 |412 9 Tan. tay 
Loy | m. FTel...... ccs — | i | ov e» oe 9 c f > (VOL nennt s. ee y 
St, A^ tris Nuls Perp. Den, Stock.... in a IX X | May, Nov 109 592 ES = yr. Gold Didis dec orxa xo 101 —103 | 4 17 0 [M 
i 12/0: Telesrauhi Heide e ard Eu end si = Jan, July [| 100 s2 Ps ae hes let ogean 951—971 |5 2 6 | Jun, Dec " 
| 49; enance.. A E 6s "mE: fy Aks E OWO sis ss ee je " - | 
Ew E EAO EI EN E 
, "m9]6* PX TW ZATERTLEELTIRSTLO 23——13* | , 447 z . . . DeD. ock —- M 1 
js. Da. Beer Gent ton cur. Ped. A DIS | Toronto Ry. Co. ist Mt. (qn Ster. Bade! 98 —l00 |4 10 0 | Feb, Aug T 
«| P | . . -Cum. Preferred... 100 —104 - ' : " it Li 
St | dto! Do. 4i per Gent, and Mort. Deb. (red.] 10i BANG IPM PNE E T pa crema eh cotra d &:. | SV 
Oy : e xd , c e e | 
100) 129, za 5 per Cent. 3rd Mort. Debs. Scrip. 104 Sioe 4 d 0 | June, Dec | St.! 5% Do 5% pd En. SO Hu PS 5—5} | 514 0 Mar, Sept Ds 
10| ‘+0 M White & Co. 6?5 Cum. Pref....... 144—154 | 7 3 T 10; 6/9 {Bombay ES & T. grog A MEER 102 —104 | 4 6 6 ee 
1 .. illans & Robinson Ord. ARE Oe ree | e IS 0 | ‘is St. 44%) Do. 4} per Gant. D: um. Pref. on 191—111 5 4 0 ee Ln 
*| 40/ Do. 6 per Cent. Cum. Pref........... ! it .. | Apr, Oct [100 5% | Do. 5 per Cent. 2nd I" Stk. (red) ....| 94 —96 |414 O0 | Jan, July rt 
St.| */o | Do. 4 per Cent. Ist Mort. Debs...... | ss_s7 17 9 Apr, Oct 5| 5/0 | Calcutta Elec. Suppl on Dabok: ME ur E 2 2 SUR 
| Telezraghs 9 0 May, Nov |, 5| 2/6 | Do. S'o Cum poly Ord... sees 2-2 [$58 April, Oct U 
| n , oO le x as e* 9 9 9 5 9 o9 9 o» 9 9 A 9 oy Eme .* uS 
10 M Amason TIE EN Sirris Aaa | 6i—7i T d ai 100; 7/2 eim eod oe êo, Mort. Bnds..| 9) —92 |5 8 6 : Ay | 
100 15/0 An | S per cant, Debs. (red.) er ee | 934 —954 5 4 6 June, Dec 100, $3} Do. % Cm. Pt. St Com . St "a t t| s 108 —112 7 2 € | ee os a 
St. glo-American Telegraph Ord... ...... 6) —63 | 415 0| EMy,AgN 100| 5% | Castner Electrolytic Alkali Co. (of USA} | 119 —124 | 5 13. 0 . M: 
St 30/0 B Jine PEE a dex ha 103 2-103 ' $ 10. d F,My,Ag,N ist Mort. Stl. DUE Ikali Co.(of U.S.A.) | "y 
BED LR E LA 9 —10) 510 0| FMyASN | St.| 31i | Cond.Gas,Elec.Lt&Po Se D E ae | 94—99 |5 20) Jan, Juy T 
Sio! 6/0 Guba Submai bie 4 per Cent: Deb. Stc. 82,—84 | 4 14 6 AUN LeeLee | Dé Sa Beek BE uice eel IU) me es e. ři 
NO arnaska wie woo ono 81 — i ,Ap,JY, boe 4 9 Do. apt ioci ena E oh —113/|5 7 0 se ^ a 
EAE OT ue eee cel eE | eM | EP hae | hs gressu Sarma, Sah P7 o | 
IM pd aka ak , | 5% si — d à 
b 5/0 | Do. 10 per Cent. Cum. Pret. s.s oii | 618 0| April, Oct pi e cre ro es Aertel aad cece | | 
10) 44%, Direct Westi States Cable... .. sss... 64—7L | 510 0 | pat Oct 1| 0/9; | Indian Elec. Sup. & Trac. Co... ........ a ash $19 Gane Jof = 
100 25/0 East * Ordi ndia Cable 44% o Rg. Db. (rd. ) 93 -— 0) 4 10 0 a, p Jy, ee Kalgoorlie Elec. alle a L ee ecesecece 4 3 10 
St. 17/6 d rdla yea quicas i RENESAS I 127 —13015 8 6 jou Dec 1| 0/7:| Do. 6 per Cent. Cum. P Sieg nia nae oe May, Nov Th 
St.| 4% | Do. 4 per Cent. Pref. Stock........ 251—774 |. 4.40 3 aMy,Jy,O * St. slt |fKaministiquia Power Co. ref... esee X _|8 6 6 April, Oct | 
e 2/6 Eastern Erie MORD HN S (red.)| 944—96h 1 4 3 3| nr d. "s 5% Do.3J,yr. 5% Gold Bnds Bon e. lol Zio 1 t 0 % 
Ead RE 6 Rd. uiu mae» yi pan x E , je Mad "AO TNT EY dis 4 = l 
St. | a Is. y «3 Cent. Deb. Stock. ......... 32: —A | A 5 d Ja, Ap]y,O | St.) £4 ubera ed Y. E AMARE n | z : T 
25 5/0 | GN. (of Co Af. 4% Mauritius Sub.Debs. 9) —101 | 3 19 0 uo Nus 5.3/6 | Do. 7% Ist Cum. Pre! Ord. St ...... | 155 —160 | 6 5 0 à ~ 
10 EA EOM cube eee Withcoup. No. 2..! 30 —32 |6 4 3 |] d ad St.: 5% | Do 5° let Morte: ud RT | ine ide 2 : Jan, July d. 
o | 205 COE EUR RU UP pha y poe vg ves | , b o e 2. = ee 
io 44 | (mE err er Common : o 'atd'p.u9 9/0) 6 € | 82 m | $ 13 D md vo St | Á rcr Ele might 0, via: I Mort. 74 T l 
| | Do. Preference ........ esee | ae Ap, Jy, : 1 M SPA Me Eeduaed ichs kun da —77 610 O0 an, uly À 
1 aie gi ee Teleg. > a | ed a | z ti : Je Apro St. | $31 Do. 79% Cum. Prel S Oon n 4 ; zi ^ Ja Ji fc 
dors 1 AD MCA tae wee Ed uet te 1 SG") SSG, BU le Ma Cold baad — 3 ay, Nov | 
€ 3 Facite & Eu a ncs NIAE Db5. (red. ) 96 moe | ode | tans nee | oo 5% Monterey Riy. L & P. Co. ist Mart DOSE eos MER Pn e l 
| 49 - e$ PEXTILTRLXLILTRYT 1 à —1 "ee. d | 2^ t Montreal LE, Ht. » or t —_ 3 3 se UE 
^ 8 | West 14 per Cent. Debs. .....6.+++.00. | dx 155 jp "July SE 2í8 Northern Lt. ‘Power enel S, Ci Bis 4$ m £32. | RAN 
"nth | | | ||] | ]À] 9» n EE E , . iv a 24 -— ee uL 
Do.- ek EO E T PM t| Siis 517 6| May, Nov | Stl 8¢ Do. 6 per Cent d Sic: 223 tar | $12 0 Mn 
"^ t t m CEE E gi.— p f Do. — . sosesk 
Do 5 Cent, De Debs nnn A dh | : T ^ May, Nov ; Sit SReviob e WOO ME Co" $10 icis PA ne 974—994 | 5 0 6, Jan, July 
Western Telegraph .....isiisils.| DECIR | 5 5 6 Jan, July |.. |5% | Do. Sper Cent. $500 Bo $100 Cap. St.| 128 —132 | 4 tO | Jan" 
$7 nion Telegraph Telagraph Fag ate ead 90—93 !416 9 une, Dec f.. |4 % Toronto Power Co, 44% D E» tga (ake 994 —1021| 4 8 0 - 
SPORE - 1) 1/24 Victoria Falls Power Co Pts 1528/6. dc AE 
DZVIITNTIY) u—H 7 B 0 Jan, July 
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No allowanca has been made for accrued interest Qr reto nttan A Oa Mradi 
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CONTENTS OF THE CURRENT NUMBER. are bound to admit that the article is worthy of most 
"T : 909: Rave wen in careful consideration, and that the experimental results 
3400. 400-Volt Railway Electrifi- | die Elektrotechnik [Ries]. obtained are of great value, particularlv to those engaged in 
cation. By B. M. Hobart.. 804 Masze und Messen [ Block]. 4 E . 
On the Temperature Rise and A Case of Gaseous Explosion laving cables in bitumen. 
Deterioration of the Cover- caused by the Electric 
ing Material of Wire by the Heating of Bitumen in Cable The London Traffic Problem. 
y G. T. he. By Prof. W. M. : 
Hinge © cana By oe 807 Thes aad Dre J. Ps THE House of Commons Select Committee on Motor 
Trunk Live Electrification. By — | Smythe. Illustrated.. 820 | Traffic has succeeded in calling down upon its recommen- 
C.P. Kabler. Illustrated.. 808, Long Submarine Telephone AM 
Automatic Pressure. Regula. Cable. Illustrated......... 822 | dations that outerv of dissatisfaction which is the reward 
| mue By R. L. Morrison. ed Motor Traffic. ....... are of those who believe in compromise rather than boldness. 
ustrated ........... LLL. 811 | CORRESPONDENCE... ... : : ; TM 
The Annealing of Steel in an System “A Onde Unique ” In proposing to alleviate the present chaotic state of things 
Alternating Magnetic Field, dee de dine: bv abolishing the veto of the Metropolitan Borough Coun- 
l0o- i. lectrique ; equ. d : 
: e d. Zones 814 Pohenod ned d N: O. cils in regard to tramway schemes, and to transfer this 
Sapient HIST | ae l i 
DE ae nee Si mohre: “Air Filtration Cooling and control over the traffic, together with “ the i uas possible 
Power Transmission System Ventilation of Electrical by-law-making powers, to the County Councils," thev have 
By L. B. Andrus,  Illus... 816 Hn SPARSIS a gone from bad to worse. For while we are relieved that 
RaiLway ELECTRIFICATI N.... 818| «Tramways of the United power which has often been badly used is to be taken from 
REVIEWS ................ . 819 ingdom" awson b. ; 
Kingdom” (A. J. Lawson). 
Methods of Measuring Elec- Weight of Electrical Appara- the borough councils we view with the gravest apprehension 
trical Resi-tance [Nor- un as jus A ; - 
tus and Prime Movers. B its transfer to the County Councils. These County Councils 
arun Reviewed by F.E. L. A. Doggett. Illustrated.. 826 M j : . - 
Smith. Die Elektrischen Fes 3 : are, it is true, to be in their turn subject to the control of a 
Eigenschaften und die ‘The Electrician’’ Commercial > f f Trade: but thi ' 
Bedeutung des Selens für and Industrial Section ..827-838 | new Traffic Branch of the Board of Trade; but this proviso 
————————— | bv no means lessens the inherent unsoundness of the proposal. 
Indeed, so obvious are the objections that, with one or two 
NOTES. exceptions, the metropolitan daily Press have opposed the 
eee project, pointing out that to give tramway-owning under- 
Bitumen and Gaseous Explosions. takings control over the motor omnibuses is a most inequit- 
In another column, we publish an interesting article by | able proceeding, while the fact that there are no fewer than 
seven County Councils in the Greater London area, all of 


Prof. W. M. TuonwToN and Dr. J. A. SMYTHE on the 
explosive properties of vapours which are given off by heated | whom will possess these vetoing and legislative powers, will 
bitumen. It has, as the authors point out, long been the | certainly not make for that unity of control out of which 
custom to attribute street explosions partly to coal gas and | alone can come success in solving the London traffic problem, 
partly to electricity ; th» gas leaks from the pipes laid in | This attempt at compromise goes far towards neutralising 
the ground, is diluted by atmospheric air to form an | the many useful recommendations that are set out in the 
| Committee's report, and can in no way do anything to 
with an alleged electric spark or arc. Doubtless, cases of | relieve the existing muddle. It is, indeed, beginning to be 
this kind have occurred in the past, but the contention | recognised that the one and only solution is the establishment 
of the authors shows there are other possible causes. They | of a permanent, strong, expert Traffic Board, free from the 
maintain that a more probable reason is the overheating of | elective control of either Parliament or the County Councils. 
the bitumen, in which the cable is laid, thus giving rise to an | This Board would be in a position to consider, and to deal 
inflammable gas which forms an explosive mixture with air, | with, the broad phases of the question, untrammelled by 
and is then fired. At all events, this is the solution which | the fact that to do one thing may adversely affect the 
they apply to the particular problem before them. Thus it receipts of the tramways, or to do the opposite thing may 
may happen that the fault not only ignites the gas but also | sway a couple of hundred votes at the November elections. 
produces it, and the entire responsibility is then shifted to 
the electrical engineer. The latter mav quite possibly protest | APART from this inherent weakness, there is much in the 
that, although the theory may fit the particular case | recommendations of the Committee that is worthy of 
discussed, it does not necessarily disprove the coal-gas | serious consideration and praise, though it cannot be said 
theory, and with this view we quite agree. Nevertheless, we ' that there is much that is new. We cannot but feel, how- 


800 


THE ELECTRICIAN, AUGUST 22, 1913. 


ever, that the whole tenor of the report is vaguely hostile 
to mechanical traction, as something that “ no fellow can 
understand," and therefore, ipso facto, deserving condem- 
nation. Moreover, it does not seem to be recognised that 
much of the deadliness of London’s streets at the present 
is due to the widely differing speeds at which the different 
sections of the traffic are moving. This, we think, is the 
principal cause, though there are two other causes nearly 
as important. The first of these is the permission now 
given to slow-moving vehicles to meander along the centre 
of the road, with the result that the speedier vehicles are 
either forced over to the off side or to break the traffic rules 
by overtaking on the near side in their attempts to get by. 
The way in which cyclists are allowed to twist about be- 
tween carts, cars and buses, on a system more suited to a 
gymkana than to the streets of the metropolis, is also a 
positive danger. Both these practices lead to the confusion 
of the pedestrian, with the result that a fresh accident is 
ascribed to motor traffic, or the unfortunate pedestrian 
himself is told he is absent-minded. In this connection we 
think that the horn which every motorist must carry, and 
uses, is a potential source of danger. Many drivers think 
that when this has been sounded they have done all that can 
be expected of them, while the pedestrian is accustomed to 
rely upon it for a warning instead of looking for himself. 
Revolutionarv as it may seem, we should like to see the rule 
regarding the horn rescinded, at any rate in London. The 
control and punishment of both motor drivers and pedes- 
trians is suggested as a solution of present dangers, but 
little is said about the control of horse drivers or cyclists. 
It is, however, a consideration of these two last points that 
should be the first task. of an independent permanently 
appointed Traffic Board which should frame rules, not only 
for pedestrians and fast traffic, but for cyclists and slow 
traffic. Such rules the police should be given power to 
enforce. Indeed, the need for proper control of this char- 
acter 1s becoming daily more urgent, but the County Councils, 
no more than the Borough Councils are likely efficiently, or 
equitably to exercise this control. It is too much to expect 
them to do so. We urgently require that properly consti- 
tuted Traffic Board. 


—— AJ ——— 


Temperature Rise of Cables. 

Ix another column we give an abstract of an interesting 
report on “The Temperature Rise and Deterioration of 
the Covering Material of Wire by the Carrying Current,” 
drawn up by Mr. T. Hirose, of the Electro-Technical 
Laboratory, Tokyo. The whole investigation appears to 
have been very fully and exhaustively carried ous. The 
reader must, however, be referred to the original Paper for 
the complete series of curves and tables, which embody a 
large amount of useful and interesting results that would 
not easily be found elsewhere. There are a few points— 
minor ones for the most part—which are open to criticism. 
In claiming that the use of the thermo-junction for measur- 
ing the temperature of the outer covering of a cable is novel, 
and in suggesting that the I.E.E. Rules of 1833 (!) need re- 
vision, the author would seem to show that he 1s not very 
conversant with more recent work. 
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THE numerical values given for many of the determina- 
tions and also the comparison between some of the observed 
and calculated values of insulation resistance and ‘of dielec- 
tric strength, as will be apparent from the tables quoted, 
are set out generally to a figure of accuracy which, perhaps. 
needs some further explanation. In the case of an insula- 
tion resistance determination made by the direct deflection. 
method, as used by the author, it would be counted a remark- 
ably good agreement if two determinations of the same 
sample agreed to within 1 per cent., or, for such a complex 
thing as a cable covering, to 20 per cent. of a calculated 
value. The author, however, quotes throughout for such 
quantities (both calculated and observed) as insulation 
resistance and breakdown voltage, values which imply an 
accuracy of | part in 10,000 and even greater. The same 
criticism applies, and perhaps even more strongly, to the: 
chemical analysis of the covering materials, the values for 
which must be regarded as at the best onlv in the nature of 
an approximation. The analysis of rubber is attended with 
such peculiar difficulties and uncertainties that at least the 
last three figures given bv the author must be assumed to 
have little or no significance. 

AGAIN, the value given in the curve for MATTHIESSEN'S 
soft drawn standard is not quite correct ; the value adopted. 
by the Engineering Standards Committee is 0:1508 ohm 
per metre-gramme at 15:6?C., while we believe the Matthies- 
sen figure was more nearly 01500. The Japanese copper 
examined by the author would compare with the present 
British Standard as follows :-— 


I4. S.C. soft drawn copper wire =100 per cent. 
S. Dan 5 s S 4 
Japanese commercial soft drawn —10L'2 ,, 
m - hard , 10053 ,, 


It 1s, of course, well known that the Matthiessen standard 
was evolved before electrolytic copper was produced com- 
mercially, and, as a rule, it is found that the copper used in 
cables has a conductivity of over 100 per cent. according to 


the E.S.C. standard. 


— ——— ———— ——— 


New Telegraph Cable to Germany.—In view of the need 
for better communication between England and Germany, 
it is announced that the Post Office has decided to lay a new 
telegraph cable between these two countries in the autumn. 
It will contain four wires running from a place in North 
Norfolk. There are already five cables, with four wires each, 
laid between the two countries. 


The Conditions of Employment of Post Office Employes.— 
A voluminous report has just been issued by the Select Com- 
mittee appointed some months ago to consider this subject. 
The ground covered is, however, so extensive, so many vexed 
questions, such as promotions, pensions, discipline and wages, 
are dealt with, and so many important recommendations are 
made, that we have thought it better to defer a detailed con- 
sideration of the points raised to our next issue. 


Cable Interruptions. Date of Interruption 
Latakia—Palura ............ «eene . May 26, 1910 
Scalamova—Samos ..........-. eene April 21, 1912 
Marmariza—Rhodes....... ICH, April 21, 1912 
Bessika— Tenedos  ..... EE E s.s». April 24, 1912 
Poulocondore— Pontianac......................eeeee July 5, 1912 
Jamaica—Colon ..........ceeeeeese ee eene stern June 9, 1915 
Chorrillon—Mollendo (Perou).......,:5.5........... duly 29, 1915 
Cape St. James—Doijon......... """— PAY Aug." 5, 1915 
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The “Point Fives."—In connection with the correspon- 
dence on this sybject, Mr. A. Nichols Moore writes us that 
he has been on the Continent for some time, and has, therefore, 
been unable to deal with Mr. Bowden’s recent answers to the 
questions Mr. Moore propounded. Mr. Moore trusts, however, 
to be able to do so at an early date. 

French Report of the Paris Congress, 1913.—A special 
supplement to the July number of the monthly ** Journal ” of 
the Société Intergationale des Electriciens contains a report of 
the proceedings of the joint meeting of the Institution of Elec- 
trical Engineers and the Société Internationale des Electriciens, 
held in Paris last May. This supplement contains a complete 
account of all Papers read and discussed at the Congress, 
together with photographs of the party at various functions 
held during the week. | 

Soldering Enamelled Wire.—With the increasing use of 
enamelled wire for instrument winding, and similar purposes, 
the following methods that have been adopted in Germany for 
cleaning the enamel from such wire preparatory to soldering 
will be of interest. When the wire is very fine it is a 
difficult matter to strip the enamel without breaking the wire. 
The ends of the wire are dipped for a few seconds in boiling 
potash lye or in concentrated sulphuric acid, then washed with 
hot water and dried bv dipping in alcohol. "This leaves a clean 
surface of metal for soldering. 

Berlin Tramway Depot.—The Lichtenberg car shed of the 
Greater Berlin Tramway Co. was opened on Wednesday. 
Julv 23rd, and is stated to be the largest tramway depót 
hitherto constructed in any part of the world. The depót 
accommodates 500 cars, which are run in upon 26 Imes. The 
dimensions of the building itself are 650 ft. long by 320 ft. 
broad ; it includes workshops, stores and offices. Employés’ 
quarters are provided in another building. The new depot will 
provide employment for about 2.000 persons, for whom it is 
purposed by the company to build housing accommodation in 
the form of a garden city grouped around the depót. 


University of London.—A Departmental Committee has 
been appointed by the President of the Board of Education to 
inquire and report, after consultation with the bodies and 
persons concerned, as to the carrying out of the scheme of the 
Report of the Royal Commission on University Education in 
London, and to recommend specific arrangements and pro- 
visions which may be immediately adopted for that purpose 
and as the basis of any necessary legislation. The Committee 
will consist of Sir G. H. Murray (chairman), Sir L. A. Selby- 
Bigge, Sir J. R. Bradford, Sir W. S. MacCormick, Dr. G. 
Franklin, Dr. A. Keith, Mr. J. Kemp, barrister-at-law, and Mrs. 
H. Sidgwick, with Mr. H. F. Heath, C.B., as secretary. 


A 20,000 H.P. Pelton-Francis Waterwheel.—The Pacific 
Gas & Electric Co., San Francisco, in connection with its large 
hydro-electric developments in California, has contracted with 
the Pelton Water Wheel Co. to build a 20.000 m.P. single- 
discharge Pelton-Francis turbine to operate under 493 ft. head 
and to be directly connected to a 12,500 k.v.a. generator rotating 
at 360 revs. per min. The “Electrical World " states that 
this turbine unit will probably be the largest of its particular 
type yet built. The turbine inlet is 72 in. and the cast-steel 
spiral casing will weigh about 40 tons. Speed regulation is 
obtained from a special Pelton direct-motion oil-pressure 
covernor connected to the wicket gates. 


., Mectrical Drive for Field Repair Shops.—According to 
The Times Engineering Supplement," considerable atten- 
tion has been directed to the travelling workshop recently 
ordered by the War Office for the use of the Roval Flying 
Corps. — These workshops are mounted on a 20 H.P. to 
80 H.P. chassis, and the engine which drives the car is 
employed for driving a dynamo when fhe vehicle is station- 
ary, the dynamo operating the electric motors fitted to the 
lathe, drilling machine and other tools with which the work- 
an Is equipped. The car is fitted with a full complement of 
ools for all work in connection with the repair and main- 
tenance of military aeroplanes in service. 
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Poulsen Trans-Atlantic Radio-Service.—As we have an- 
nounced the Canadian Government has entered into an arrange 
ment with the Universal Radio Synd. to provide radio-communi- 
cation across the Atlantic. For this purpose two stations are 
to be erected at Newcastle, New Brunswick, and at Bally- 
bunion, Tralee, Ireland. For a period of five years these 
stations will be worked by the company, after which the 
Government may exercise their option to take over and work 
the service. The stations on both sides the Atlantic will be 
exactly similar in character and design, and will in each case 
cover an area of about 50 acres. The aerial will consist of a 
central steel tower 500 ft. high, round which six wooden masts, 
each 300 ft. high, will be erected. These wooden masts will 
be arranged on the perimeter of a hexagon, the average dis- 
tance between them being about 600 ft. The steel tower, 
which is to be made by Messrs. Stewarts & Lloyds, will be 
shipped out in sections, and will be erected on an insulating 
base, so that it can form part of the aerial. The generating 
plant will consist of two 200 n.r. Diesel engines, each direct 
coupled to continuous-current 125 kw. dynamos. These will 
supply current at a pressure of about 1,000 volts. "This current 
will be transmitted direct to the Poulsen arc. Although at the 
present time we are not able to give any detailed description 
of the receiving and transmitting apparatus, we hope to be: 
able to do so in due course, for there 1s no doubt that the 
operation of these stations will be watched with more than. 
ordinary interest, having regard to the present state of affairs 


in the radio world. 

** Telefunken Zeitung.’’—The current issue of this journal is 
of more than usual size and interest to commemorate the tenth 
anniversary of the founding of the Gesellschaft für Drahtlose 
Telegraphie. It contains special articles dealing with “ Ten 
Years of Wireless Progress," on * Recent Researches in Tele- 
phony with High-Frequency Machines,” and * The Design of 
the Telefunken Station in the Kameroon Islands." 


Production of Cast Copper.—As is well known, it has 
been found practically impossible to cast copper which is both 


mechanically sound and of high electrical conductivity on 
account of the porous metal that is obtained. By the addition 
of boron, accordmg to the autlior of a Paper read recently 
before the American Institute of Metals and reported in the 
" Engineer," this can be accomplished. Boron has a high 
affinity for oxygen, nitrogen and oxygen-containing gases, 
which cause the difficulty in copper casting. On the other 
hand, boron has no affinity for copper, and is, therefore, a good 
deoxidiser for that metal. One per cent. of boron suboxide 
flux—equivalent to 0-08 to 0-1 per cent. of boron suboxide— 
is added to the copper, and a casting that is commercially 
sound is obtained. Owing to this new development, the 
author states, cast copper is rapidly replacing forged copper in 
many electrical applications. The advantages derived from 
the use of cast copper are the saving of cost and the elimination 
of a number of joints, which are always a source of loss in 
efficiency. 

* Journal " of the Municipal School of Technology, Man- 
chester.—This * Journal," of which volume No. VI. is now to 
hand, is a record of various investigations undertaken or pub- 
lished by the students and members of the staff. It contains 
abstracts of a number of Papers in all branches of engineering 
read before the various Institutions and Societies. The Papers 
of electrical interest among these include: ‘‘ The Losses of 
Induction Motors arising from Eccentricity of the Rotor," by 
C. F. Smith and E. M. Johnson; “ The Vibration Galvano- 
meter and its Application to Inductance Bridges," by S. 
Butterworth ; “Cutting Tools,” including an interesting 
summary of results obtained by the tool dynamometer de- 
signed by Dr. J. T. Nicholson, in experimemts carried out at 
the machine testing laboratory of the school, by Dempster 
Smith ; ^ High-tension Porcelain Line Insulators,” by J. 
Lustgarten ; “ The Corrugation of Rails," by Prof. A. Schwartz 
and R. G. Cunliffe; “ A Method of Measuring Small Induc- 
tances,” by S. Butterworth ; “ The Action of Light on Colour- 
ing Matters," by W. Harrison; “ The Ignition of Electrolytic 
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Gas by the Electric. Discharge," by Dr. H. F. Coward, 
C. Cooper and C. H. Warburton ; * The Physical and Chemical 
Actions of Light," by Prof. W. Haldane Gee. 

National Physical Laboratory—“ Collected Researches ”’ 
Reports.—In Volumes IX. and X. of this publication issued by 
the National Physical Laboratory, the following Papers dealing 
with matters of electrical interest are reproduced. In Vol. IX.:— 
“ The Emission of Electricity from Carbon at High Tempera- 
tures," by Drs. J. A. Harker, F.R.S. and G. W. C. Kaye; 
“ Wave Form Sifters for Alternating Currents,” bv Mr. A. 
Campbell; “ A Method of Comparing Capacities at Various 
Frequencies,” by Mr. A. Campbell : ‘‘ High Voltage Tests and 
Energy Losses in Insulating Materials," by Mr. E. H. Ravner ; 
"The Determination of the Absolute Unit of Resistance by 
Alternating-Current Methods," by Mr. A. Campbell; ''The 
Behaviour of Direct-Current Watt-Hour Meters, more espe- 
cially in Relation to Traction Loads, with Notes on Erection 
and Testing," by Messrs. 8. W. Melsom and W. H. Eastland ; 
* Dry Batteries : The Relation Between the Incidence of the 
Discharge and the Relative Capacity of Cells of Different 
Manufacture," by Mr. S. W. Melsom ; * Bridge Methods for 
Resistance Measurements of High Precision in Platinum Ther- 
mometry," by Mr. F. E. Smith: and in Vol. X. :—“ Measure- 
ments and Notes on the Visibility of Point Sources of Light," 
by Messrs. C. C. Paterson and B. P. Dudding ; “ Experiments 
on Tungsten Filament Glow Lamps " by Dr. R. T. Glazebrook, 
F.R.S., and Mr. C. C. Paterson; * Notes on the Testing of 
Ebonite for Electrical Purposes," by Messrs. C. C. Paterson, 
E. H. Rayner and A. Kinnes ; “ Transmission of Visible Light 
by Photographic Lenses,” by Mr. R. W. Cheshire; “The 
Shape of Scales required for Reflecting Instruments with Con- 
cave Mirrors," by Mr. E. H. Rayner; '* An Investigation into 
the Inflammability of Flake Charcoal, Decayed Wood and 
Insulating Papers," by Dr. W. Rosenhain, F.R.S., and Mr. 
W. Gemmell. 


Electricity Supply on the Panama Canal.—The following 
details which are taken from the “Canal Record," of the 
arrangements for electric transmission from the Gatun hydro- 
electric power station of the Panama Canal, will prove interes- 
ting owing to the fact that electrically operated machinery 
has been depended upon throughout the length of the canal for 
all the important operations, such as working the lock gates 
and valves, towing ships through the locks, and many other 
applications. A transmission line will transmit electrical 
energy from a generating station at Gatun to load centres at 
Miraflores, Balboa and Cristobal. At the Gatun spillway, a 
portion of the water will be used for turbines to generate 
electrical energy. The energy, generated at 2,200 volts, 25 
cycles, three-phase, will be carried along the east wing of Gatun 
dam by heavy cables in duplicate underground duct-lines, and 
through tunnels under the locks, into a transformer sub-station 
situated on the east side of the locks. At the Gatun sub- 
station the current will be transformed from 2,200 volts to 
44,000 volts by means of three 2,000 kw. transformers and 
delivered to duplicate transmission lines. These lines will 
extend from Cristobal to Balboa, completely acrosss the Isth- 
mus, permitting distribution of energy both ways from Gatun. 
The line is to run parallel with the Panama railroad for its 
entire length. At Cristobal and Balboa will be terminal sub- 
stations similar to the Gatun sub-station. Step-down trans- 
formers will convert the pressure to 2,200 volts, which will be 
the distributing voltage for all circuits. At Miraflores a sub- 
station will be installed for supplying energy for the power and 
lighting of Pedro Miguel and Miraflores Locks. If current is 
required along the line it will be tapped by outdoor type of 
transformer sub-station equipment. This will probably be 
done at Caimito, to supply the high power radio station ; at 
Monte Lirio, to supply power to the bascule bridge, and at any 
permanent town or military reservation which demands elec- 
tric light and power. At Miraflores, the present steam turbo- 
generators will be connected to the permanent electrical system 
through 2,200-volt lines extending to the Miraflores sub- 
station. This steam station will serve as an emergency stand- 
by to the hydro-electric station at Gatun. The present steam 


station at Gatun, which has been operated during the con- 
struction period, will be temporarily connected to the system, and 
will also be required to supply energy to Gatun Locks until the 
transmission system is fully installed, when it will probably be 
abandoned for the present tvpe of transmission line. A track- 
span bridge supports one of the duplicate three-phase lines upon 
each side of the railway tracks. Each conductor is carried from 
suspension insulators attached to a side bracket. The conduc- 
tors are No. 00 in size, and are 5 ft. apart and 5 ft. from the frame. 
The insulators are made of vitreous porcelain in three units, 
and the fittings are entirely of monel metal to resist climatic 
corrosion. An earth line of - in. copper-clad solid wire with 
a sheath of nearly one-half the area of the wire surrounding an 
amalgamated steel core is carried at the top of each frame. 
The steel bridges are spaced on 300 ft. centres, a total of 917 
being required across the Isthmus. The span between side 
frames is 36 ft. The track-span bridge admits of the suspension 
of a catenary trolley construction, should it prove desirable in 
the future to electrify the Panama railway. The construction 
adopted has several advantages for transmission purposes. 
By carrying the line on the Panama railway, material can be 
brought to within a very few feet of the point of actual erection. 
The side bracket suspension of the conductors separates the 
duplicate lines so that a burn-out in one will in no manner affect 
the other. The conductors are outside the track and will be 
comparatively free from deterioration caused by smoke from 
the locomotives. The structure itself is made fundamentally 
strong to easily resist all strains introduced by breaks in the 
wires. The lines are seven-strand pure copper cables, and in 
the entire length of line there will be no point where the copper 
strands are in intimate contact with a second metal; this will 
prevent any electrolytic deterioration. Monel metal fittings 
are used on account of their ability to resist corrosion ; gal- 
vanised fittings, which are customarily used in the United States 
and other countries, are considered practically worthless in the 
Isthmian humidity. The type of concrete foundations for the 
track-span bridges has been given considerable study. The 
standard foundation will consist of two pedestals under the 
two legs of each side frame, the pedestals resting upon a spread 
slab, which latter is reinforced by scrap steel rails. Each leg 
of the side frame is to be secured to the pedestal through two 
18 in. anchor bolts, which are clamped at the lower end to the 
steel rails in the spread slab. Provision for anchoring the 
foundations is made by extending downward long reinforce- 
ing rods, encased by concrete in a drilled hole, which latter has 
been sprung at the bottom with light charges of dynamite. 
This foundation should afford a thorough footing, both for the 
normal bearing and for anchorage to resist side pull when wires 
are broken. All permanent towns of the Canal zone will be 
supphed with electric light. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Prof. W. M. Thornton and Dr. J. A. Smythe contribute an article 
on ** A Case of Gaseous Explosion caused by the Electric Heating of 
Bitumen in Cable Troughs ” (p. 820). 


Mr. R. L. Morrison contributes the first part of an article on 
‘“ Automatic Pressure Regulators " (p. 811). 


We publish abstracts of Papers read before the American Institute 
of Electrical Engineers on ** 2,400-volt Railway Electrification. by 
Mr. H. M. Hobart (p. 804). and on “ Trunk Line Electrification. 
by Mr. C. P. Kahler (p. 808). This subject is also referred to 1n our 
Leading Article (p. 818). 

We give an account of a report by Mr. G. T. Hirobe, from the 
Electrotechnical Laboratory. Tokio, ‘‘ On the Temperature Rise and 
Deterioration of the Covering Material of Wire by the Carrying 
Current ° (p. 807). ) 

We give an abstract of an article on “ The Annealing of Steel in an 
Alternating Magnetic Field," by Messrs. H. Pender and R. L. Jones 
(p. 814). | 

We describe the laying of a long submarine telephone cable which 
has recently been carried. out-in British Colufnbia (p. 822). 
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PERSONAL. 


“ Indian Engineering ” states that Sir Charles Stewart Wilson, on 
completion of his leave. has been permitted to resign his post of 
Director-General of Indian Posts and Telegraphs. and will retire. 
from the service. An official return shows that Sir C. S. Wilson's 
leave expired on Aug. 17. The Hon. W. Maxwell, C.I.E., M.V.O,, 
officiating Director-General, will probably succeed Sir C. S. Wilson 
as Director-General. 

Mr. Robert Hammond is, we understand, starting for South Africa 
on the 30th inst. by the R.M.S. “ Edinburgh Castle.” 

The convener of the Glasgow Electricity Committee (Bailie 
W. B. Smith) and the chief engineer of the electricity department 
(Mr. W. W. Lackie) left on the s.s. '* Grampian " on Saturday for 
America. They expect to arrive at Montreal about Aug. 24, whence 
they will proceed to Toronto to view the power stations at Niagara 


Falls. Subsequently they will visit Chicago and Pittsburg, where 
| There are well-equipped laboratories for practical work. The session 


Bailie Smith will attend a conference on smoke abatement. They 
will also inspect the works of the General Electric and Westinghouse 
Companies, after which they will go on to New York to inspect the 
large power stations there. They are due back in Glasgow about | 


Oct. 5. 
APPOINTMENTS VACANT AND FILLED. 


A London firm of electrical contractors advertise for a manager. 

An advertiser requires an engineer for temporary appointment in 
Bangkok, Siam ; must have had experience of erection work and be 
capable of taking charge of steam-turbine three-phase power station. 

The Electric Supply Publicity Committee require six demonstrators 
to conduct visitors through the model electric house at the Ideal 
Home Exhibition, Olympia (London), from Oct. 8 to 25. See 
advertisement. 

A lecturer in physics is required for evening classes in connection | 
with the Staffordshire County Mining Schools. Salary £150, rising 
to £200. Applications (on forms to be obtained from the County 
Education Offices, Stafford), by Aug. 30. 

Applications are invited for the Chair of Civil Engineering (vacated 
by Prof. S. Dixon) at the University of Birmingham. Stipend £600 
perannum. Applications by Sept. 17. 

An assistant construction engineer is wanted by the Yorkshire 
Electric Power Co. (Wellington-road, Dewsbury) to supervise the 
laying of cables, erection of overhead lines, &c. 

À headmaster is required for Wallsend Secondary School and 
Technical Institute, preferably graduate in pure or applied science. 
Salary £300, rising to £375. Applications by Aug. 30. Forms 
from Mr. C. Williams, The Moothall. Newcastle-on-Tyne. 

À demonstrator and assistant lecturer in chemistry is required at 
the University College of Wales, Aberystwyth. Salary £120. Appli- 
cations by Sept. 12 to the Registrar, from whom particulars may be 
obtained. i 

The Electric Construction Co. (Ltd.), Bushbury Works, Wolver- 
hampton, require a responsible up-to-date draughtsman for all classes 
of a.c, machinery. 

Malvern Urban Council invite applications for the position of gas 
manager and electrical engineer. Salary £350, rising to £400. 
Forms from the Clerk. Applications by Aug. 30. 


Mr. M. C. Evans has been recommended for appointment as lecturer 
In wireless telegraphy at the Royal Technical College. Glasgow. 

Mr. Evans has had over 14 years’ practical experience of telegraphy 
(land-line, cable and wireless). te has served at the London, Emden 
and Teheran stations of the Indo- European Telegraph Co., and also at 
various stations of the Central and South American Cable Co. He joined 
the Marconi Wireless Company in 1908, and served them as operator 
on board ship, and at their coast stations at Liverpool and Crookhaven. 
On the acquisition of the coast stations by the Post Office, Mr. Evans 
entered into the Post Office Service. 

l Sheffield Electric Supply Committee has appointed Mr. F. W. D. 
Stubbs canvassing engineer in the wiring. heating and motor depart- 
ment, at £130 per annum, and Mr. 8. C. Hurry as chief canvasser in 


the publicity department, at a like salary. 


INSTITUTIONS AND SOCIETIES. 


Institut International de Physique Solvay.—We are asked to 
announce that applications for subsidies in connection with the sum 
of money available from this institute for carrying out investigations 
in radio-activity and other physical and chemico-physical work 


should be addressed, before September 15th next, to Prof. H. A. 
Lorentz, Zijlweg 764, Haarlem, Holland. The application should be 
accompanied by precise details of the problem it is desired to solve, 
the purpose for which it is intended and the sum required. It would 
be of advantage to include all details which might be taken into con- 
sideration by the Scientific Committee. 


EDUCATIONAL NOTES. 


—  — m 


University of Sheffield.—In the faculty of applied science there are 
three years' courses in engineering and in metallurgy, preparing 
respectivelv for the degrees of B.Eng. or B.Met. Lecture courses 
commence Oct. 1 and technical laboratory courses Sept. 15. Pros- 
pectus, &c., from the Registrar. 


University of Birmingham.—The full courses in electrica 
ical and civil engineering at this University extend over four years. 


l. mechan- 


1913-1914 commences on October 7th, and detailed syllabus, &c., 


may be obtained from the secretary. 
University of Bristol.—The session in the faculty of engineering at 
this University will commence on Sept. 16, and in the faculties of 
Arts and Science on Sept. 30. In the faculty of Engineering there 
are courses in civil. mechanical. electrical and automobile engineering 
and testamur courses for engineering apprentices. Prospectuses and 
full particulars can be obtained from the Registrar, Mr. James 


Rafter. M.A. 

University of Durham, Armstrong College.—The 1913-14 session 
will commence on September 29. Full courses of instruction are 
provided in mechanical, electrical, civil and marine engineering, 
naval architecture. mining. metallurgv, pure science, commerce, &c. 
Particulars from the Secretary of Armstrong College. 


University College, Cundee.—The new engineering laboratory will 
be opened on Oct. 14 by Sir Alex. Kennedy. 

Imperial College cf Science and Technology.—The City and Guilds 
(Engineering) College, the Engineering Section of the Imperial 
College, provides complete courses of instruction in mechanical engi- 
neering and motive power (under the direction of Prof. Dalby), civil 
engineering (under Prof. Dixon), and electrical engineering (under 
Prof. Mather). The associateship of the City and Guilds of London 
Institute and the diploma of the Imperial College are awarded to 
students who satisfactorily complete courses of from two to four 
years, the latter being for advanced specialised or fourth year work. 
Prospectus, &c., may be obtained from the Registrar, Imperial 
College of Science and Technology, South Kensington, London, S.W. 


Royal Technical College, Glasgow.—The diploma of this college is 
granted in the departments of civil, mechanical and electrical engi- 
neering. mining, naval architecture. chemistry, metallurgy, building 
and textile manufacture. The diploma course extends over three or 
four sessions, and the average fee per session is £12. 12s. The degrees 
in engineering of the University of Glasgow are open to students of 
the college. Full courses of instruction are provided in wireless 
telegraphy and navigation. Day classes begin Sept. 23 and evening 
classes Sept. 22. Calendar (1s., by post 1s. 4d.) and prospectus (free) 
can be obtained from the Director. 

Northampton Polytechnic Institute.— The full-day courses in 
mechanical and electrical engineering subjects will commence on 
Sept. 29 next. 

The entrance examinations will be held on Sept. 24 and 25. The full 
and partial day courses (practical and theoretical) in technical optics 
will commence on Sept. 29. The laboratory, workshops and lecture 
rooms of the Institute are fully equipped for the most advanced 
teaching in the subjects referred to. 

South-Western Polytechnic Institute.— This institute will re-open 
on September 29th for day classes and on September 22nd for evening 
classes. 

The engineering courses include lectures in electrical and mechanical 
engineering, physics, chemistry and mathematics and practical instruction 
in the fully equipped laboratories of the institute. Students are prepared 
by recognised teachers of the University of London for the B.Sc. degree in 
engineering of the University, for the examinations for admission to the 
Various engineering societies and the examinations of the City and Guilds 
of London Institute. The evening courses include, besides the ordinary 
engineering. courses, classes in electrical wiring, building construction 
and' other trade subjects. In the electric wiring department a new 
advanced course will be commenced this session suitable for preparation 
of candidates for the final wiremen's examination of the City and Guilds 
of London institute. Arrangements have been made for placing students 
who have passed satisfactorily through the three years! day course in 
positions with large engineering firms. The laboratories and worksho ps 
of the Institute may be inspected by intending students. Prospectus 
may be obtained from the Secretary, Manresa-road, Chelsea, S.W. 
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2,400-VOLT RAILWAY ELECTRIFICATION.* 
BY H. M. HOBART. i 


Summary.—The author points out that a railway load can often be 
profitably supplied from an existing station at less than 0-5d. per kilowatt- 
hour. For a railway to erect its own generating plant is, therefore, 
unnecessary, so that for a relatively small outlay it is now possible to 
provide sub-stations and a distribution system, and for a relatively large 
outlay the electric locomotives and other rolling stock equipment. This 
predominating item in the capital outlay can, however, to a certain 
extent, be offset by using the old stock on non-electrified sections. 
Enormous capital outlay on railway electrification is therefore no longer 
necessary, and the author shows that under these altered conditions 
_ electric operation is economically superior to steam operation even where 

the traffic consists of an irregular and sparse service of goods and express 
` passenger trains. ————— 

The employment of electricity as the motive power for sections of 
railway on which a dense service is maintained has long since been 
demonstrated to be desirable from many standpoints. For such 
undertakings it is a point of relatively minor consequence whether 
the railway provides its own power house or purchases its electricity 
from independent undertakings. In the former case the capital 
outlay involved in carrying through the electrification is increased, 
but the total of the annual capital and operating costs is rarely much 
affected by the choice between these two plans. It requires a careful 
consideration of each specific case to determine which of the two 

| policies will lead to the most economical result. The difference will 
usually be so slight as to involve no wide-reaching consequences. 
. Nevertheless, on the broad principle that specialisation and concen- 
tration are usually in the interests of true economy, the general 
recommendation can be made that in cases where no obvious con- 
siderable advantage accrues to the railway from owning the elec- 
tricity-generating plant, and where satisfactory terms can be ob- 
tained from an independent electricity supply company, it is on the 
whole desirable to purchase the electricity, leaving the railway com- 
pany to concentrate the abilities of its engineers on the immediate 
problems of railway operation. Usually the independent electricity 
supply company should be able to provide the electricity at an 
attractive price for the reason that the annual consumption will 
usually be quite an addition to its lighting and miscellaneous power 
load and for the further and important reason that the time-distri- 
bution of the railway load will usually be such as slightly to improve 
the total load factor at the generating station. "These points have 
been emphasised in a Paper entitled ** The Relation of Central Station 
Generation to Railway Electrification,” presented by Mr. S. Insull 
before the American Institute of Electrical Engineers on April 5, 1912. 

There are, however, other classes of railway traffic where it would 
be a great, and often a hopeless, handicap to the project were the 
railway to provide its own power house for the supply of electricity. 
These classes of traffic are, nevertheless, of great importance. They 
consist in relatively sparse services of high-powered trains. When 
` the load reptesented by such traffic can be supplied from the same 
generating stations which supply power for a dense urban and 
suburban service, its sparse character presents no special disad- 
vantage. But for other sections where the traffic consists chiefly or 
exclusively of only a few (say eight or ten) high-powered trains passing 
daily in each direction, a power station built and operated for the 
exclusive purposes of this sparse traffic could only provide the 
required electricity at a cost very much in excess of the price at 
which it could be purchased from stations already supplying a large 
quantity of clectricity for lighting and power purposes. It is only 
during the last few years that the growth of the electricity generating 
and supply business has increased to the enormous extent to justify 
the statement that it already forms a fair approach to a complete 
network throughout most of the moderately-settled sections of the 
United States. It has thus come about that in estimating upon the 
electrification of many important sections of railway where the traffic 
consists of relatively few high-powered trains per day, the estimates 
can be based upon the purchase of electricity from some large elec- 
tricity supply station to which the additional load will be so welcome 
with respect to the increase which it effects in the quantity of elec- 
tricity to be manufactured annually that, notwithstanding the 
irregular nature of the load, the electricity can be supplied to the 
railway at a very moderate price. 

The upshot of this altered state of affairs is that propositions 
which only a few years ago must inevitably have been dismissed as 
not within the economic range foe electrification may now be demon- 
strated to be highly attractive and from all standpoints commercially 
reasonable. By working out in this Paper a few simple compari- 
sons, attention will be drawn to the leading facts which must be 
taken into consideration in such estimates. No attempt will be 


made to work out detailed quantitative estimates; on the contrary, 
* Abstract of a Paper read before the American Institute of Electrical | 


Engineers. 


— 


the only quantitative data put forward in the Paper will be of a kind 
to indicate tendencies and to draw attention to the general order of 
magnitude of the corresponding costs for steam and electric opera. 
tion. The investigation will be confined exclusively to traffic of the 
nature indicated, namely, high-powered freight and express passenger 
trains, as it is for this class of traffic that it has until recently been 
considered that steam locomotive methods possess inherent charac- 
teristics of an economic nature which could not be rivalled by alter. 
natives in which electric locomotives are employed. 


Let us first consider a case where it would naturally be claimed 
that the steam locomotive would be most strongly entrenched— 
namely, an express passenger service. It is not asserted that the 
results of the estimates which will be put forward are necessarily 
inconsistent with the above claim, but rather it is intended to point 
out that, even in so extreme an instance, there are attractive possi- 
bilities in the electric-locomotive alternative. An express locomo- 
tive hauling a passenger train on any one of the Eastern railways of 
the United States will in actual service burn at least 3-5 lb. of good 
coal per indicated horse-power-hour. As a representative train we 
may take for example a Pacitic-type locomotive weighing, complete, 
185 tons* and hauling 10 modern Pullman coaches constructed of 
steel and weighing 75 tons each. There is thus an aggregate weight 
of 750 tons behind the locomotive. Of the total locomotive weight 
of 185 tons, the tender acconnts for no less than 70 tons. Even of 
the remaining 115 tons only 85 tons is carried on the three driving 
axles, or 57,000 lb. per axle. On the basis of a coefficient of adhesion 
of 0-20, the locomotive can exert a tractive effort of 34,000 lb. before 
slipping the wheels. For the usual requirements of an express 
passenger service, this limit will rarely be approached. The total 
train weight amounts to 935 tons. Typical of the service of such 
trains is the making of non-stop runs of, say, 100 miles in two hours. 
This corresponds to an average speed of 50 miles per hour. In the 


course of this 100- mile run, maximum speeds of over 60 miles per hour - 


will be attained. "The average tractive effort, taking into account 
the variations in speed, and assuming representative track conditions 
as regards curves, gradients and weight and condition of rail, for a 
train of this composition, will be roughly 9 Ib. per ton. "The total 
tractive resistance will be 8.420 lb. On the basis of an efticiency of 
85 per cent. from the cylinders to the crank-pins, the power required 
averaged over the journey will be 1,320 r.H.P. On the basis of an 
average consumption of 3-5 lb. of coal per indicated horse-power- 
hour, there will be burned during the journey 9,240 Ib. of coal, or 
4.620 Ib. per hour. This quantity is based on the use of coal of a 
calorific value of some 14,000 B.Th.U. per pound. The '' journey’ 
efficiency from the coal to the cylinders is 5-20 per cent. Tt is highly 
improbable that this “journey” efficiency is ever exceeded in 
routine steam locomotive haulage. In accordance with our assump- 
tion of 85 per cent. for the efficiency from the cylinders to the crank- 
pins, we obtain for the * journey " efficiency, from the coal to the 
crank-pins, 4-41 per cent. But a considerable portion of the energy 
delivered at the crank-pins is consumed in propelling the locomotive 
itself. Of the total tractive effort of 8,420 lb., no less than 1,670 Ib. 
is required for the locomotive, and only 6,750 lb. remains available 
for propelling the train behind the drawbar. Consequently, the 
“journey " efficiency from the coal to the drawbar is only 3:53 per 
cent, Jt must furthermore be pointed out that coal is burned waste- 
fully in firing up before the journey and also for a considerable time 
after the journey. For the case in hand a fair value to assign to the 
aggregate of these two components is 3,000 lb. There must con- 
sequently be debited to the 100-mile journey a gross coal consump- 
tion of 12,240 lb. This reduces the net efficiency from the coal to 
the drawbar to 2-65 per cent. Thus per drawbar horse-power-hour 
we require to burn 6-86 lb. of coal. 


Now let usconsider the hypothetical case of an electric locomotive 
hauling these 10 Pullman coaches over the same distance in the same 
time. In order to provide equal margins as regards starting. accel- 
erating, ascending gradients, and operation at high speeds, we must, 
80 far as relates to the provision of the same drawbar pull, arrange 
for the same weight on drivers per ton total weight of train. The 
steam locomotive had a weight of 85 tons on drivers and the com- 
plete train weighed 935 tons. It is shown that a 75-ton electric 
locomotive provides the required capacity, but it is necessary, In the 
interests of ensuring smooth running at high speeds, to provide 
guiding trucks weighing 15 tons at each end.t The weight on the 


* The 2,0001b. ton (—0-9 metric ton) is employed throughout this 
Paper. 

f For locomotives whose maximum speed is less than 45 mailes per 
hour, no wheels in addition to the drivers need be provided. The great 
advantage of the electric locomotive,of providing double-end operation, 
is, for high speeds, only secured at the cost of providing two bogie w 
one at each end. One of the bogie trucks places it on a par with t 
steam locomotive in respect to single-end operation ; the other truc 
endows it with the great advantage of double-end operation. 
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«drivers is therefore 78 tons. As now modified, we may take the 

.- complete weight of the electric locomotive as 108 tons, of which 78 
tons is on drivers. For the electric equivalent of our typical steam 
train we thus have a train with a total weight of 858 tons, as com- 
pared with the weight of 935 tons for the steam train. For the 
:electrically-propelled train the average tractive effort for the journey 
is 7.722 lb. The average power required at the rims of the drivers 
works out at 1,030 a.P., and the energy expended at the rims of the 
drivers during the 100-mile journey is 2,060 H.P.-hours. 

As a representative value for the annual overall efficiency of a 
large modern steam-driven electricity supply station (i.e., the 
efficiency from the coal-pile to the outgoing cables), we may take 
ll per cent. When designed with due consideration for the economic 
balance between capital and operating costs, the annual overall 
efficiency of the transmission line will usually be of the order of 95 

For a dense service, the annual overall efficiency of the 


per cent. 


 sub-stations will be at least 89 per cent., and even for a sparse service 


it will usually be above 78 per cent. The efficiency from the sub- 


station to the trains will be of the order of at least 93 per cent. for 


both classes of service. The annual overall efficiency of the train 
equipments will be of the order of 71 per cent. for a service of fre- 
quently stopping trains, and of the order of 87 per cent. for a service 
of trains running long distances between stops. "The annual overall 
efficieney from coal-pile to driving wheels is thus. for dense service, 
0-061, and for sparse service 0-066. Thus, fora service of trains making 
long runs between stops, a value of 6-5 per cent. may be considered 
as representative of the order of magnitude of the annual overall 
efficiency from the coal-pile in the generating station to the rims of 
the driving wheels on the train. Let us then, in the present instance, 
take the overall efficiency from coal-pile to drivers as 6-5 per cent. 
Then the quantity of coal(of a calorific value of 14,000 B.Th.U. per 
pound, or 5-5 H.P.-hours per pound) burned at the electricity supply 
station which should be debited to the 100-mile journey of our 
express passenger train amounts to 5,750 lb. This constitutes only 
47 per cent. of the amount of coal which is required in the case where 
the same train of 10 Pullman coaches is hauled by a steam locomotive. 
Including the locomotives in the weights of the trains, these figures 
reduce to 0-130 Ib. of coal per ton-mile for the steam train, 0-068 lb. 
of coal per ton-mile for the electric train; but on the basis of coal 
consumption per ton-mile of useful load (.e., per ton- mile behind the 
drawhar) we have, for the steam train, 0-163 Ib. of coal per ton-mile, 
and for the electric train 0-077 Ib. of coal per ton-mile. A non-stop 
express run has purposely been taken in making this comparison, 
since it represents the case where steam locomotive methods appear 
to best advantage in comparison with electric locomotive methods. 
Had occasional stops been assumed, the comparison, as far as relates 
to low fuel consumption, would have been still more favourable to 
the electric locomotive. There are the further considerations that, 
first, the cost of the coal delivered at the convenient site always with 
purpose selected for the generating station is materially less than the 
cost of the same coal by the time it is loaded on the locomotive 
tenders ; and second, a cheaper grade of coal can economically be 
employed in a generating station than on steam locomotives. Thus, 
if the comparison were carried beyond the quantity of coal per train- 
mile and reduced to terms of the fuel cost per train-mile the result 
would, in most instances, be to increase the ratio of 1 (for the electric 
locomotive) to 2 (for the steam locomotive) to a ratio more of the 


order of 1 to 3. 
Electricity will certainly be employed to a gradually increasing 


‘extent for trains of the character we have considered over sections 


of line where the requirements of other classes of traffic have been 
such as to justify the electrification of the line. Typical are cases 
Where the bulk of the traffic consists in a dense service of suburban 
passenger trains making frequent stops and nevertheless maintaining 
a relatively high schedule speed. — In several other instances it has 
been the difficulties and dangers attending the operation of steam 
locomotives in long tunnels which has occasioned the electrification 
of the railway. The point which it is desired to emphasise is that 
it has, as yet, never been in the first instance, a consideration of the 
merits of electrical as compared with steam locomotive methods for the 
operation of express passenger trains which has led to electrification. 
Rather it has been in the face of a generally accepted (and heretofore 
entirely reasonable) opinion that for this class of service, steam 
locomotive haulage is economically much the more appropriate. It 
Is only gradually beginning to be recognised that even for a relatively 
Sparse service of goods trains and express passenger trains the 
economies in the direction of decreased fuel consumption, decreased 
outlay for maintenance and repairs of locomotives, elimination of 
firemen on locomotives (and the substitution therefor of an assis- 
fant engineer to be available in the event of unforeseen incapacity on 
the part of the responsible engineer), elimination of heavy tender, 
and (which will ultimately be found to be of specially great impor- 


tance) increased annual mileage per locomotive, will in many in- 
stances amply justify the capital outlay involved in electrification. 
Caution must, however, be used, for there are at present many cases 
where the traffic is so sparse, the cost of electricity so considerable, 
and the outlay of such magnitude (as compared with the sparse traffic) 
as to demonstrate steam locomotive methods to be distinctly appro- 
priate and to constitute the economically correct system. To the rail- 
way the question of so designing its system as to secure the requisite 
conditions with a reasonable outlay for sub-stations and for the 
feeders and the contact-conductor system becomes one of much 
importance. For a relatively sparse service, the 2,400-volt system 
bids fair to be adopted widely. We have seen that the average 
power required at the drivers of an electric locomotive hauling 10 
Pullman coaches at an average speed of 50 miles per hour is some 
1,030 H.P. At constant speed, the efficiency of the electrical equip- 
ment on the train will be of the order of 90 per cent. The average 
input will thus be a matter of some 1,150 H.P. But during accelera- 
tion and when ascending gradients the input will rise, say, to 1,600 H.P. 
or 1,200 kw. At 2,400 volts this requires collecting a current of 
500 amperes. This current can readily be collected by pantograph 
trolleys.* Moreover, currents of much greater magnitude than this 
may be transmitted many miles without exceeding a reasonable 
pressure drop and without requiring prohibitive outlay for positive 
and negative feeders. The more widely apart the sub-stations are 
spaced, the higher (with a sparse service) will be the load factor, and 
the greater will be the rated capacity of each sub-station (and con- 
sequently the lower will be its capital cost per kilowatt of rated 
capacity) and, finally, the lower will be the wages outlay associated 
with the operation of the sub-stations. For 2,400-volt sub-stations, 
the spacing will dsually be from some 30 miles apart for a relatively 
sparse service of high-powered trains down to some 15 miles apart 
with more frequent trains. With any approach to a dense service, 
1.500 volts or 1.200 volts would amply suflice, the sub-station spacing 
ranging from 15 miles down to some 5 miles. From this point down- 
ward, we come within the order of things corresponding to a very 
dense urban and suburban traffic. In such cases, if the area is very 
extensive, as at Melbourne, a 1,200 or 1.500-volt system may appro- 
priately be employed, but it will be more usual and satisfactory to 
employ some 600 to 750 volts for the exceedingly dense traffic re- 
quirements in, through and near a great city or the metropolitan 
distriet comprising two or more adjacent cities and their suburbs. 
It is not only possible but will often be eminently practical and 
desirable to combine the use of 600 or 750 volts in the near neigh- 
bourhood of a great city, with the use of 1.200 or 1,500 volts for more 
remote sections where the traffic is more sparse, and the same rolling 
stock will be operated indifferently from either pressure. The 
decision between the use of a third rail or an overhead contact- 
conductor is not in any sense an embarrassing one, but is readily 
settled in accordance with the cireumstances of each case. Good use 
will often be made on the same system of overhead contact-con- 
ductors on some sections and third rail on other sections, the rolling 
stock being readily equipped with contact appliances for both 
svstems. 

Returning to a consideration of the 2,400-volt system, it may be 
said that pairs of 1,200-volt motors in series will, so far as control 
methods are concerned, take the place of single motors. The most 
usual plan will consist in driving four axles of the locomotive from 
the four motors. But 1,200 volts is by no means the limiting pres- 
sure for the commutator of a railway motor and it would be sound 
engineering to employ four 1,800-volt motors connected in 3,600- 
volt pairs on a four-axle locomotive operated from a 3,600-volt 
contact conductos. Where the required performance of the loco- 
motive would make it preferable to have six driven axles, the equip- 
ment would comprise six 1,200-volt motors arranged in two groups, 
each group being made up of three motors connected in series and 
regarded as a single motor so far as relates to the series- parallel con- 
trol features. "The objections originally made that with two motors 
in series driving independent axles there would be trouble if one set 
of wheels slipped and occasioned most of the voltage to be concen- 
trated on the motor coupled to these wheels have, in practice, not 
been realised. In the improbable event that difficulties should arise 


* For a given life of the contact roller, tests reveal the following re- 
lation between the speed of a pantograph trolley and the current which 
can be collected :— 


Speed in miles per hour. Current in amperes. 
10 


EEE VERORE 1,200 
20- Gaane 900 
30 —— wees 600 
dÜ- aresye 450 
00. —— "osea : 300 


When estimating on two pantograph trolleys in parallel, it is well to 
consider their combined capacity as only 1-75 times that of a single trolley. 
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from related reasons in future constructions, either resort could be 
had to employing connecting rods, or else two motors in series could 
drive the same axle by each having pinions engaging with the gear 
wheel or gear wheels on this axle. It may be as well here to point 
out that for the operation of trains making runs of several miles 
between stops, there is less justification for series-parallel control 
than has been the case with the frequently starting and stopping 
trains for which electrical operation has heretofore been regarded as 
especially appropriate. 

A keen interest is at present being taken in the electrification of 
mountain-grade divisions of main-line railways in the Western States 
of the United States. In several concrete instances, careful esti- 
mates have demonstrated that the operating economies which can 
be effected by superseding with electric locomotives the steam loco- 
motives on such railways are enormous, and are indeed of such 
amounts as to defray in a very few years the initial outlays for sub- 
stations, for feeders and contact conductors, and for electric loco- 
motives. <A chief factor contributing to this result relates to the 
very low cost at which the large hydro.electric supply companies in 
the Western States can profitably sell electricity for operating 
synchronous motors in sub-stations. A considerable proportion of 
the present load of these hydro-electric undertakings consists in 
induction motors. The large lagging component of the current con- 
sumed by induction motors involves capital and operating costs 
which are very much in excess of the corresponding costs of supply- 
ing equal amounts of energy at unity power factor. Synchronous 
motors may with advantage be so operated as to consume a current 
with a large leading component. It often pays an electricity supply 
company to go to the expense of purchasing and installing large 
synchronous motors for the express and exclusive purpose of running 
them idle and with high excitation, simply to neutralise the lagging 
component of the current consumed by the induction motor load. 
If the electricity supply companies can find customers who will take 
upon themselves the expense of purchasing such synchronous motors 
and who will so operate them from the electricity supply companies’ 
systems as to neutralise the undesirable lagging component, then 
they are spared the necessity of themselves incurring this capital 
outlay for improving the conditions on their system. Although 
the electricity supply companies may not be able to satisfy them- 
selves that they can equitably pay the railway companies for opera- 
ting synchronous motors from their systems; nevertheless it will be 
seen that exceptionally low prices, satisfactory to both parties to the 
transaction, should readily be agreed upon. The equitable price in 
such a case should be arrived at on the basis of debiting the railway 
company with the value of the energy delivered to the sub-stations 
and crediting the railway company with the value to the supply 
company of the leading current drawn from the system by the over- 
excitation of the synchronous motors in the sub-stations. The 
electricity supply companies’ traditional objection to a railway load 
of the sparse character, associated with the operation of mountain- 
grade divisions, has, in the past, related to its very poor load factor. 
But when it is understood that these Western hydro-electric com- 
panies already have enormous loads connected to their systems, it 
will be seen that the fluctuations of a couple of thousand kilowatts, 
more or less, imposed by the intermittent operation of a few goods 
trains, is not a factor of consequence, especially since it does not 
affect the leading component of the current consumed by the syn- 
chronous motors, Engineers have in the past usually erred in their 
ideas regarding the order of magnitude of a railway load. The 
present electricity supply companies distributed about the United 
States could often handle the load corresponding to relatively large 
railway undertakings without incurring the expense of any very 
considerable extensions of their generating and transmitting instal- 
lations. 

Let us illustrate this point by the case of the Butte, Anaconda & 
Pacitic Railway, which is electrifying 90 miles of track with the 2,400- 
volt system. The equipment comprises 15 goods locomotives and 
two passenger locomotives, each of these 17 locomotives weighing 80 
tons. Although the undertaking involves transporting annually 
5,000,000 tons of ore over a distance of some 26 miles, the quantity 
of electricity which will be consumed annually at the sub-stations 
will only be of the order of less than 20,000,000 kw.-hours. A single 
5,000 kw. turbo-generator. with a total weight (including steam 
turbine generator and their common base and bearings) of only some 
115 tons, often turns out this quantity of electricity in the course of 
a year. Only two sub-stations (26 miles apart) are required for the 
undertaking, and each sub-station contains only two motor-generator 
sets, each set having a rated capacity of 1,000 kw. and an ample 
overload capacity to carry 3,000 kw. for five minutes at intervals. 
The four motor-generator sets only aggregate a total weight of some 
INO tons. The only items of large consequence involved in the 
electritication of this undertaking are, on the one hand, the 17 loco- 


motives, and, on the other hand, the provision of the overhead con- 
tact line, the track bonding and the positive and negative feeders. 
Trailing loads of 3,400 tons will be hauled by two of these 80-ton 
locomotives (operating as a single machine) from Butte to Anaconda 
over a route with a maximum gradient of 0-3 per cent. For such a 
case we no longer have the condition which so greatly affects the 
economy of the express passenger proposition, namely, that the 
weight and friction of the locomotive constitute considerable per- 
centages of the weight and friction of the entire train. Taking the 
friction of the trailing load (with reasonable allowance for curves) 
at 4 lb. per ton, the drawbar pull on a 0:3 per cent. grade amounts 
to 34,000 lb. If the corresponding speed is 14 miles per hour, the 
power at the drawbar is 1,270 H.P. Under such conditions the input 
to the locomotives is about 1,140 kw. At 2,400 volts, this corre- 
sponds to a current of about 480 amperes, or 240 amperes per loco- 
motive. Considerably greater currents will be drawn from the line 
when starting and accelerating. When returning empty, the trailing 
load of some 1,000 tons must be drawn up maximum gradients of 
l per cent. The tractive effort for the empty cars will be 8 lb. per 
ton and the draw-bar pull will then be 28.000 lb. Obviously, even 
for the heavy goods service on this mountain division, the use of two 
of these 80-ton locomotives will give a very wide margin of excess 
capacity. Each 80-ton locomotive will develop continuously a 
tractive effort of 25,000 Ib. at 15 miles per hour. For the 160-ton 
combination this corresponds to a continuously sustained drawbar out- 
put of 2,000 H.P. On a level track, higher speeds will be available. 
At starting, the 160-ton combination will provide a tractive effort of 
80,000 Ib. for a 25 per cent. coefficient of adhesion, or 96,000 Ib. for 
a 30 per cent. coefficient of adhesion. This tractive effort can also 
be provided by a Mallet locomotive with 160 tons on drivers, The 
engine and tender will, however, weigh some 250 tons and the weight 
on each of the six driven axles amounts to 53,500 lb., as against a 
weight of only 40,000 lb. on each of the eight driven axles of the 
electric locomotive. Obviously on the single score of the distri- 
bution of weight, the track conditions are distinctly less severe with 
the electrical alternative. There is also the important advantage, 
in the case of the electric locomotive, that the torque is uniform 
and in striking contrast with the pulsating torque of the steam 
locomotive. 

But the essential contrast as regards relative capacities is brought 
to light when we state that the Mallet locomotive, when burning 
lignite of a calorific value of some 11,000 B.Th.U. per pound, can, 
when exerting a drawbar pull of 60,000 1b., only maintain a sustained 
speed of some 6-5 miles per hour. Under these conditions the loco- 
motive will be consuming about 7,500 lb. of coal per hour, and will 
be developing 1,040 drawbar horse-power. If the 250-ton Mallet 
locomotive is hauling a 3,400-ton train, then the indicated horse- 
power will be about 1,500 1.H.p. The calorific value of the lignite 
employed as fuel may also be expressed as 4-32 H.P.-hours per pound. 
Thus the efficiency from the coal to the cylinders is 4-63 per cent. 
This efficiency estimate is on the basis of a fuel consumption of 
lb. of lignite per indicated horse-power-hour. The efficiency 
from the coal to the drawbar is 3-22 per cent. The coal consumption 
per drawbar horse-power-hour is 7-20 lb. 
into account the coal wastefully burned during the large part of 
the time during which the steam locomotive is standing still, we 
arrive (for mountain-grade goods service) at figures of the order of 
from 10 b. to 12 lb. or more of lignite burned per drawbar horse- 
power-hour. On the basis of 101b. per drawbar horse-power-hour the 
efficiency from the coal to the drawbar works out at 2-32 per cent. 
Even when, as will usually be the case in the Western States, the 
electric proposition involves obtaining energy from hydro-electric 
undertakings, it is nevertheless instructive to give close attention to 
these efficiency and coal consumption figures, and to contrast them 
with the results which may be obtained with the equivalent electri- 
city generating station in which coal fuel is employed. It has 
already been stated that in such a case, some 6-5 per cent. of the 
energy in the coal burned at the generating station is delivered at 
the rims of the drivers. We have now seen that for the goods 
service in question an electric locomotive weighing 160 tons, when 
compared with a steam locomotive weighing with tender some 250 
tons, yields at least as great a drawbar pull at starting. since with the 
same weight on drivers it replaces a pulsating torque with a constant 
torque. Furthermore, it can develop this drawbar pull at 14 miles 
per hour as against less than half this speed for the steam loco- 
motive. 

The electric locomotive requires to be manned only by one engineer. 
although, as a precautionary measure, an assistant engineer accom- 
panies him on the locomotive. But when, as in the instance we have 
considered, a Mallet is burning 7,500 Ib. of coal per hour, it 18 con- 
sidered that it is beyond the capacity of a single fireman, and for 
sustained efforts of this amount two firemen should be provided. 


When, however, we take : 
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author, therefore. experimented with the former conditions exclu- 


Tn other words, in order to work up to a consumption of 7,500 Ib. of 

-coal per hour (corresponding to a speed of 6-5 miles per hour with a | sively, although it is claimed that the formule established are general 

drawbar pull of 60,000 lb., making 1,500 r.H.P.), two firemen are [| and are applicable to any case. 

necessary if these conditions of speed and drawbar pull are sustained The investigation is, in the first place, theoretical, and formula are 

for considerable periods. Thus a crew of three men are required on | established by mathematical reasoning :— 

the steam locomotive when only 1,500 r.H.P. are developed, while on First, for the current which can be carried by the cable for a given 

the electric locomotive just one man is actually necessary (although | temperature rise expressed as a function of the resistivity of the 

two are provided for the reasons stated) even when the locomotive | conductor and taking its temperature coefficient into consideration ; 

is developing over 2,000 H.P. Finally, as regards capital outlay and | the size of the wire and the thickness of the covering, whether in one 

maintenance. Electric locomotives with the axles driven through | or several layers; the thermal resistivity of the covering and it: 

gears cost a matter of some £90 per ton and the outlay for repairs | emission constants of convection and radiation. 

and maintenance runs to some 2d. per mile per 100 tons of weight of Secondly. for the insulation resistance and variation with tem- 

locomotive. The outlay for repairs and maintenance of steam loco- | perature of the cable covering ; and, 

motives is about of the order of 5d. per mile per 100 tons of weight, Thirdlv, for the breakdown voltage as dependent on its thermal 

and since steam locomotives are inherently incapable of the mileage | condition. 

per annum which can be obtained from electric locomotives, then, For these formule, which are too complicated to be quoted here, 

notwithstanding that steam locomotives cost considerably less than | the reader must be referred to the original Paper. In order to make 

half as much per ton of weight,* the charges per locomotive-mile for | them available for purposes of practical calculation, elaborate inves- 
tigations were made of the various quantities involved. The methods 


repairs and maintenance, plus interest, taxes, Insurance and amor- 
tisation, are inherently decidedly greater for the steam locomotive | employed and the results obtained may be bricfly summarised as 


than for the electric locomotive. Electric railway engineers are 
satisfied that these are conservative ratios. "That the values which 
will ultimately be cstablished will be stil] more favourable to 
the electrie locomotive will onlv slowly be demonstrated in 
practice, largelv for the reason that conventional methods of oper- 
ating railways have been so evolved as to conform with the pro- 
perties and limitations of the steam locomotive. Emancipation 
from these limitations will not immediately be followed by a revo- 
Jution in methods of operating railways. On the contrary, the 
electrie locomotive will for some time to come be compelled to con- 
form to the conventions of the past. Advantage will only gradually 
be taken of the electric locomotive's inherently greater capacity as 
regards speed (in the case of goods haulage) for a given drawbar pull. 
It will be some considerable time before methods will so be modified 
that, in virtue of its greater capacity for speed in goods haulage, and 


follows :— 

The resistivity and temperature coefficient of various grades and 
sizes of hard and soft drawn copper had been previously determined 
by the author and his colleague, Mr. Matsumato, and were published 
in Report No. 4 of the Electrotechnical Laboratory. For copper 
Wire it was found that y the resistivity in microhm-centimetres is 
given by the equation : 

Y = 1-58619( + 0-00419237/ + 0-00000001 64/2) for hard drawn wire 
Y= 1-56400( + 0-00421788( + 0-000000290827) for soft drawn wire. 

A curve is also given of the metre-gramme resistivity of Matthies- 
sen’s standard copper and of Japanese commercial copper over a 
temperature range of from 0 to 95°C. The values at 15°-6C. (60°F-.) 
taken from this curve are :— 
Japanese soft drawn commercial copper-0-149 ohm per metre- 


in virtue of freedom from the necessity of devoting a large percentage gramme. 

of time to overhauling it and taking it out of service for repairs.f 50 | Japanese hard - T s =015303 4, » 

per cent. or even 100 per cent. more mileage per annum will be ob- | Matthiessen soft drawn copper standard —0-1512  ,, M 
» hard , ` ' » 0-54 9 z 


tained from the electric locomotive than has been found expedient 
with its steam predecessor. Most of the present overtime expense 
will be eliminated with electric operation and this in itself will effect 
a large saving in crew expense. The circumstances attending specific 
cases vary so greatly as to render it exceedingly difficult to work out 
quantitative comparisons, Furthermore, a reasonable considera- 
tion for commercial interests of various sorts requires that indica- 
tions of price shall be only relatively correct and of the right general 
order of magnitude. But notwithstanding the frank admission that 
the figures employed in the following comparison are purposely so 
selected that they are only quite roughly correct, and amply conser- 
vative at the present state of the art, they nevertheless, taken 
relatively, as contrasting electric with steam working, bear a very 
correct ratio to one another, and will be amply sufficient for the 
purposes of a rough comparison. 
(Lo be concluded.) 


The thermal constants of various grades of cable covering were 
determined from the thickness of the lavers, and the temperature 
rise of the outer covering surface as measured by iron constanten 
thermo-junctions. The thermal emissivity was determined as one 
constant (E) in which both radiation and emission were included. 

The insulation resistance of the covering materials and its varia- 
tion with temperature was measured by immersing 20 metres of the 
sample in a water bath, and determining the resistance by the direct 
deflection method at various temperatures. This was done for 
rubber insulated cables both with and without lead sheathing. The 
connection between insulativitv and temperature is investigated 
first on the assumption that it follows the exponential form :— 

Y= Yn e-a’ 
and also for the purpose of greater convenience and simplicity on the 
assumption that it follows for a short range a relation of the form :— 
Y, Y.(1—at 4- 8t). 

The quantities Y, and a and 8 being determined, the following results 
were obtained for the case of à combined covering of pure and sepa- 
rator rubber dry. the cable in this case being enclosed in a lead sheath 
preventing immediate contact with the water. 

y,— 24005-0e-906217t for the range t=0°C. to £—80?C. . . (1) 


ON THE TEMPERATURE RISE AND DETERIORATION 
OF THE COVERING MATERIAL OF WIRE BY THE 


CARRYING CURRENT. ; 


MM A dodo or — Y,—19474-7(1— 0-0330004 + 0-00038618/2) for the range 
The author has investigated at the Electrotechnical Laboratory t=15°C. to 35°C. (2) 
ot the Imperial Japanese Government, the various factors on which and  v,—11631-82(1— 0-030649: + 0-0002488¢?) for the range 
the permissible current for various sizes of cables should be based. i : t= 35°C. to 55°C. (2a) 
In Japan the house wires are mostly suspended by supports, such as | — —— -—-— ———-——— Ss 
cleats or knobs, along the ceilings. walls, &c., whereas in Europe they Temperature from observation from formula (1) 
are universally put in the panelling or embedded in plaster. The in °C. (108 x meg.-cm.) (10° x meg.-cm.) 
. * This ratio of costs is only in small part due to any inherently greater 15 9446-9 9446-9 
Cost per ton in the case of electric locomotives. It is chiefly due to the 20 6919-4 6919-4 
fact that whereas several thousands of steam locomotives are built every 25 5128-7 5128-7 
Year, there are not more than a matter of 1,000 electric locomotives in 30 2656-0 3650-0 
existence, and only 100 to 200 are built annually. The number of steam 35 2104-0 2104-0 
locomotives in the United States, the United Kingdom, Germany and 40 1996-0 1996-0 
France aggregates over 100,000. 45 1452-0 lira 1452.0 
While a comparatively short run necessitates that the steam loco- 50 1020-50 1072-0 
motive be temporarily withdrawn from service for several hours for adjust- 58 789-75 779-8 
ments, cleaning and other attention, no such limitations obtain in the 60 589-215 575-44 
case of the electric locomotive. Moreover, it can be arranged that the 65 425-03 418-80 
-ngineer and his assistant shall relieve one another at frequent intervals, 70 306-46 309-03 
thus maintaining their strength and alertness to a degree quite impossible 15 224.01 ‘ 224-01 
80 173-30 a 173-30 


for the engineer and fireman constituting the crew of a steam locomotive. 
Abstract of Report No. 12 of the Electrotechnical Laboratory, 


Tokio, Japan, ~ Recovery of insulation at 20°C. = 51-3 per cent. 
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Using these two formule the various calculated values for Y 
together with the observed values are shown in the preceding table.: 

Similar tables of results are given for separator rubber, jacket 
rubber wet and dry, common-grade rubber and impregnated cotton. 

The connection between temperature and dielectric strength was 
investigated by immersing the middle portion of short samples in a 
water bath and applying a 50 ~ alternating-current voltage between 
the conductor and the outside water. This was done for every 10°C. 
up to 80°C, 10 pieces of the sample being used at each temperature. 
At temperatures below 40°C. the breakdown voltage of the various 
samples tested differed considerably, but at higher values the results 
were much more uniform. The breakdown strength S was found to 
be a linear function of the temperature 


p= S x at). 


For a combined layer of pure rubber and separator rubber wet it was 
found that 


&,— 16997(1— 0-002999721). 


The values of S as determined by observation and as derived from 
the formula for various values of t are shown in the following table :— 


Dielectric strength. 


| — a a a — — — 


—— 


Temperature 


C, Observed. | Calculated. 
22. | 158.610 158,560 
. 30 ! 159.030 | 154.0600 
10 ] 40,810 149,590 
50-3 | 147.670 | 144,450 
60 138.520 l 139.400 
70 | 130.110 134.310 
79-5 129,700 | 129.460 


The dielectric constant à (specifie inductive capacity) was deter- 
mined by the usual comparison method against a standard mica 
condenser. i 


Nature of covering. A 
Pire TADICI -mesiper e ets ep et ——— wn enm 1-9080 
Separator Tiber Areroa iex ea eod iaa esea SH VH PU CU aaa 3°7218 
PACK Ch TUBER: quaseisessodedexusssa enis Regex e epe xe sd) 2:7575 
TAPO T E AREA ener E 1-0478 
DEO coteixotid eate da ur ERO uen emo Mos innu RE VNS 1-3089 


Various examples are given of the use of the author's formulæ 
which are verified by the results of direct observation. Thus, for the 
temperature rise of high-grade insulation cable No. 12B and N we 
have the following results —I being the current in amperes. 


me — ———— — — — — o 


| Temperature rise. 


I. ——— 
| Calculated. | Observed. 
18 3-6 | 4-3 
24 6-4 71 
30 | 9-9 10-6 
36 14:3 14-7 
42 l 19-4 19-5 


— ——e 


A large number of interesting curves are given showing the thermal 
characteristics of rubber and cotton-covered wires and in an appendix 
the chemical analvsis of the rubber covering is given as follows :— 


Chemical Analyses of Covering Materials. 


j 


Common grade 


, High grade insulation. insula tori 
Compositions in 

per cent. | Separator Jacket Vulcanised 
rubber. rubber. rubber. 
Ruübber s oeuvre ken 38.9346 22-8992 16-0438 
Total sulphur............... 1:8835 7:0852 8-5179 
Combined sulphur.........| 1-1628 6-8506 8:1162 
Free sulphur ............... |. 07207 0-2346 0-4017 
Fats and resins ............ | 04000 9.5300 13-4500 
Bitumen(s) ..............-- | 0 0-3000 1-0000 
Rubber substitutes ...... | 1.9400 5.5700 7.9150 
Op soraesianes 53-5626 54-8502 53-4150 
Loss at 120°C. for 1 hour 1-1929 2-1144 1-1661 
Specific gravity -+-+ 16950 1-6927 1-6786 


— — ———— 


Finally, the author discusses the present method of basing the 
current-carrying capacity of cables on their temperature rise, and 


suggests that the permissible current should be based on the 


deterioration of the covering due to the heating by the current. 


steam operation on a typical trunk railway in the Western States. 
stress is laid on the characteristic of the electric locomotive being able to 
operate on heavy overload for short periods, and thus being able to haul 
heavier goods trains over an undulating road than a steam locomotive. 
The question of costs is very fully gone into and it is shown that only 
about half the locomotives will be required with electric as against steam 
Operation, l 
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TRUNK LINE ELECTRIFICATION. * 
BY C. P. KAHLER. 


Summary.—The author discusses the relative merits of electric and 
Great 


Purchase of power from supply companies is recommended. 


The great objection to operating many of the large steam railways 


by electric power is the extremely heavy investment necessary for 
the electric apparatus and equipment. 
would have to be issued to cover the cost of electritication, and the 
return on the investment, bv reason of the lower electric operating 
cost. would have to be great enough to pay the interest and sinking 
fund on the bonds, and leave a reasonable protit besides. 
of the past work of steam railway electrification has been done on 


On most railwavs, bonds 


Very little 


account of the financial return expected on the monev so expended. 
It was the ability of the electric locomotive to accomplish or do some 
special work not possible with the steam locomotive that caused most 
of the past work to be done, but irrespective of this the actual opera- 
tion of large electric locomotives showed that they could in some wavs 
handle railway traffic more advantageously than steam locomotives. 


Also, it was found that electric locomotives Were as reliable in opera- , 


tion as steam locomotives. In fact, the published records of the 
steam and electric locomotives of the New York Central Railroad. the 
New York, New Haven & Hartford Railroad. and the Pennsylvania 
Railroad indicate that electric locomotives are probably even more 
reliable in operation than stcam locomotives. "The published records 
of the above railways also indicate that the quantity of fuel required 
to generate power in a steam-electric plant for railway opcration is 
much Jess than the fuel required by steam locomotives in the same 
service. Also. the locomotive repair expense was found to be much 
less on electric locomotives than on steam locomotives. Further, 
as the electric locomotives do not have to bother with taking fuel and 
water, nor have a boiler or fire-box to be cleaned out, they are nearly 
alwavs ready for service, and also take less time to handle trains than 
steam locomotives. especially on long runs. The perfection of the 
multiple-unit control makes the nuntber of driving units wltich could 
be controlled by one man practically unlimited, and, consequently, 
it is possible to make the size of electric locomotives much greater 
than steam locomotives with the boiler limitations. 

The large saving in operation and other advantages which it was 
evident would result from electric railway operation caused the 
manufacturers and builders of steam locomotives to make many 
marked improvements in the steam locomotive. The Mallet and 
Mikado types of locomotive, with all the refinements for economic 
operation, resulted partly from the competition between the steam 
and the electric locomotive. However, the limitations imposed by 
the boiler of a steam locomotive are still a big disadvantage. as any 
increase in tractive power of a steam locomotive can only be had by 
lowering the speed. Another important point in connection with 
electric operation was brought out by the great success of the inter- 
urban electric railways. The frequent passenger train service, and 
other advantages possible on the electric railways, caused a large 
increase in the local passenger traffic. The passenger earnings on 
these inter-urban electric railways soon after beginning operation 
became much greater than had been obtained from the same terri- 
tories by steam-operated railwavs. 

The gradients, curves and other physical characteristics of a rail- 
way have a very important influence upon its operating expenses and 
are usually very carefully studied by railway men with a view of 
cutting down operating expenses. The reduction in the number of 
goods trains by cutting down the ruling gradients is one way of 
reducing operating expenses. The elimination of helper engine 
districts, shortening of distances, taking out curves, and lessening 
the rise and fall of gradients are other ways in which a great deal of 
money is now being expended on steam railways to lower the operat- 
ing costs. The locomotive is directly responsible for from 30 per cent. 
to 40 per cent. of the operating expenses of a steam railway, the 
principal items being the fuel cost, locomotive repair cost, engine 
In addition, the 
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great advantage, as a higher rate of acceleration can be obtained. 
Also, for local passenger service, the higher starting power makes it 
possible to maintain by electric operation a much higher schedule 
speed with frequent stops to collect the passengers than could be done 
with the steam locomotive. 

The construction of electric trolley lines parallel to steam railways 
in many parts of the country, and the operation of electric motor cars 
at frequent intervals, diverted nearly all the first and second classes 
of traffic from the paralleling steam roads, As the trolley cars can 
accelerate quicker than the steam trains, they can consequently 
maintain the same schedule speed and still make numerous stops for 
collecting passengers. The cost of operating the trolley lines range 
from 6d. to about lld. per car-mile for the one-motor car-trains, 
while it takes from 25d. to 68d. per train-mile for steam operation. 
Consequently, the inter-urban electric lines cannot only maintain a 
better service than the steam railways, but also they can afford to 
charge less fare, and, as a result, they get nearly all the local passenger 
business, and in addition create a new class of traffic. It has been 
demonstrated many times that an electric line will, on account of the 
better service it maintains, get a much larger local passenger traffic 
out of a territory than a steam railway usually does. At the present 
time the electric lines in many places are handling, with considerable 
success, a good deal of local goods business. The electric lines have 
not as yet materially affected that part of the revenue of steam rail- 
ways which is obtained from the through passenger and goods traffic. 

The author then discusses the relative tirst and operating costs tor 
working a railway 467 miles long in the Western States. This is 
divided into three engine districts and has gradients averaging 18 ft. 
tothemile. The electrical equipment is based upon the use of the 
11,000-volt, 15.cycle, single-phase system with 110,000-volt transmis- 
sion and 14 sub-stations. The local passenger trains will be equipped 
with two motor cars and one trailer, and the through passenger trains 
with a 100-ton electric locomotive. The local goods trains would be 
worked by 85-ton locomotives and the through goods trains by 110- 
ton locomotives. "The average number of traius per day is shown in 


solidated steam goods locomotive and an electric locomotive for goods 
gervice illustrate the comparative characteristics of the two kinds of 
locomotives. At a speed of 16-5 miles per hour, which is only a little 

ter than the usual average speed of goods trains, the tractive power 
of both locomotives is equal. Above this speed the steam locomotive 
can exert a higher tractive effort than the electric locomotive, while 
‘below this speed the electric locomotive has the higher tractive effort. 
The steam locomotive can exert the tractive effort shown by the 
curve at the higher speeds only for short intervals, on account of the 
inability of the boiler to supply continuously the necessary steam. 
On the other hand, the electric locomotive cannot continuously exert 
the high tractive effort shown by the curve at low speeds without 
overheating. The maximum tractive effort which can be continu- 
ously exerted by the electric locomotive with safety is 34,600 lb. at 
a speed of 16 miles per hour. Below this speed the high tractive 
efforts shown can only be used for certain periods of time. Thus, for 
one hour, 45,000 Ib. tractive effort can be exerted without overheating 
the motors, with the speed at about 14 miles per hour. At starting, 
as much as 55,000 lb. can be exerted by the electric locomotive, while 
the steam locomotive can, under favourable conditions, only exert a 
tractive effort of about 43,000 Ib. at starting. One of the causes of 
the higher power of the electric goods locomotive at starting is that 
all its weight, 220,000 1b., is on the driving wheels, while, although 


| WEIGHTS: 
ON piis OF STEAM LOCOMOTIVE 


driving wheels and the starting capacity of any locomotive is usually 


'^ 
o SP 
z Table L, while Table II. shows the train mileage, ton mileage and 
e locomotive mileage necessary to handle the assumed traffic over the 
p railway considered. The locomotive mileage includes the mileage 
a to and from the trains and the shunting mileage. Table IIT. gives a 
Sa summary of the equipment required for both classes of service. 
u a 
i > Table J.—Number of Trains per Day (both ways). 
w O 
2 a | Eng. dist. No.1. | Eng. dist. No.2. ^ Eng. dist. No. 3. 
o 000 P RERUM p PENES CN ED HERES GG NEED 
&9. S Ave. day Max. day Ave. day Max. day Ave. day Max. day 
i I Steam trains: —-———— ————— —— ————— ————— 
w Passenger... 100 ^: 100 > 80 | 80 80 | 80 
E Goods ...... 121 , 160 , 122 ; 170 124 | 180 
000 c BN EC REVENUE AIMO M LM MM E EC EE 
ix Total .... 221 ; 260 302 2350 204 | 260 
Electric trains | | | 
Passenger... 100 : 100 80 | 80 80 | 80 
10,000 Goods ..... 77 ` 110 69 | 100 79 | 120 
Total .... 177 ^ 310 149 | 180 159 | 200 
5 0 D Ww 25 30 Table II. _ 
SPEED IN MILES PER HOUR "team Electric 
operation, operation, 
CURVES SHOWING COMPARATIVE CHARACTERISTICS OF ELECTRIC Total passenger train-miles............. 1,485,550  ... 1,485,550 
LOCOMOTIVE AND CONSOLIDATED STEAM LOCOMOTIVE FoR GOODS Total goods train-miles .................. 2,172,990 ... 1,267,064 
S : . és gee 9° 
vice Total all trains ... ........ esses 3,058,540 2,153,214 
the steam locomotive with loaded tender weighs 185 tons, it has only Total goods, work, helper and shunting j oa 
187,000 Ib. on the driving hells, -Alho the coefhcieut-of-adhesion train miles IA 2,881,524 si 1,828.875 
. A . . Total locomotive mileage............... 4,444,552 2,902,742 
18 greater for an electric locomotive than for a steam locomotive. Total | $ 1 i E 
The foregoing shows the characteristics of steam and electric loco- Her eta ane motorcar ton 151.693.351 374,128,450 
motives and should give some idea of their respective abilities to T DAE EU DOES EDI CE AMD ase Sedi cnr. desque. 
: otal cars and contents.................. 3,057,084,800 ... : 
handle the traffic of a steam trunk line railway. As stated before, eum ae E vs e 
the weight of the steam goods trains is generally determined by the Grand total ton-miles | ............... 3,814,778,154 ... 3,188,530,030 
ruling gradients. As an electric locomotive can exert a high tractive 
effort for short intervals without dangerous overheating, the average Table III. 
Steam Electric 


gradients, which are usually much lower than the ruling gradients 


for steam operation. have more to do with determining the weight of | Passenger service : equipment. equipment, 
electrically-operated goods trains, Consequently. an electric goods Motor cars ........ IL On ismiy 14 
locomotive can usually haul much heavier trains than the steam Passenger locomotives E PEN td PA RE 10 
goods locomotive over the undulating gradients usual on most steam Goods locomotives ................ eese UB. yorisi cer 43 
railways, In some engine districts the weight of goods trains is Shunting locomotives ............... ecce ener I0: aata ll 
governed by the starting gradients. Here also the electric goods OG Ga cilia GB P n eee RET 0 E 
locomotive has the advantage, as all or nearly all the weight is on the Total locomotives ............«es 140 honus. d 


Proportional to the weight on the drivers. For passenger service, The estimated cost of,electrification is £1,994,400, exclusive ofían 
allowance for the steam equipment, which at 70 per cent. of-new 


the higher tractive effort. at starting gives the electric locomotive a 
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value is credited at £402.400, making the net cost of the electrical 
equipment £1.592.000. Maintenance of equipment is charged for 
steam operation at £205,176, and for electrical equipment at £123.808, 
and the total operating expenses showed a saving of £188,000 by the 
substitution of electricity. 

The published figures of the N. Y.C. and H.R.R.R. show that the 
steam locomotives cost £368 for repair during 335 days, while the 
electric locomotives only cost, during 350 days, for the same service, 
£140. The electric locomotive repair cost on the N. Y.C. and H.R.R.R 
is thus only 36-5 per cent. of the steam locomotive repair costs. 
Another set of published figures gives for 1908 the cost per locomo- 
tive-mile as 1-4d. for New York Central electric locomotives, and 
hetween 26,000 and 27.000 locomotive-miles as the annual mileage 
of 35 locomotives. The Interstate Commerce Commission records 
for 1908 show 4-1d. per locomotive-mile for all steam engines of the 
N. Y.C. and H.R., with annual mileage of 28,950 per locomotive, the 
annual passenger locomotive mileage being 38.400 and the annual 
goods locomotive mileage being 21.000 per locomotive. The cost 
per locomotive-mile segregated between passenger and goods service 
was not given. The 1912 New York Central electric locomotive 
repair cost published is 1-6d. per locomotive-mile. The figures pub- 
lished by Mr. Gibbs of the Pennsylvania Railway give the electric 
locomotive repair cost as 2-9d. per locomotive-mile, the New Jersey 
Division steam locomotive repair cost as 44d. per locomotive-mile, 
and the average of steam locomotives for all divisions of the Pennsyl- 
vania as Nd. per locomotive-mile. The electric locomotive repair 
expense is thus onlv 67 per cent. of the steam expense on the New 
Jersey Division and only 50 per cent. of the steam repair expense on 
all divisions. The annual mileage of the electrice locomotives was 
26.000. 28 per cent. of which was shunting. The steam mileage is 
not given, but from Interstate Commerce. Commission reports for 
1910 it isshown as 27.610 for the wholesystem. The extremely heavy 
gradients on the electrified section of the Pennsylvania Railway. of 
course, make the repair cost of the electric locomotives considerably 
higher than if they were operated over a section with the gradients 
as low as the average of the whole line. and consequently the relative 
cost of steam and electric locomotive repairs will be even less than 
shown. The electric locomotives of the P.R.R. are also much more 
powerful than the steam locomotives. All things considered. it is 
probable that the electric locomotive repair cost will he even lower 
than 45 per cent. of the steam locomotive repair cost, which was 
estimated above for the railways considered and used in making the 
comparative estimate of steam and electric operating expenses. For 
the railway considered, the repair expense for steam passenger loco- 
motives was taken at 5d. per locomotive mile, and steam goods, 
helper and shunting locomotives 7d. per locomotive-mile, which 
figures were based on the present locomotive repair costs on a Western 
railway where similar conditions exist. An electrie locomotive will 
have a longer life than à steam locomotive, and thus the rate of de- 
preciation will be less, However. the electric locomotive usually 
costs so much more than a steam locomotive that the actual depre- 
ciation charge per locomotive is generally greater in the case of the 
electric locomotive. On the other hand, the number of steam loco- 
motives required to handle a given traffic is in most cases much 
greater than the number of clectric locomotives required and, conse- 
quently. the total depreciation is generally greater for steam operation. 

The quantity of electric power needed was computed from the 
gradients, train weights. speed and other necessary data. The 
average power for a train of two motor cars and trailer, nraking stops 
every 6 or 8 miles, being taken at 40 watt-hours per ton-mile. The 
passenger locomotive trains being allowed 31 watt-hours per ton- 
mile. The goods trains were allowed 25 watt-hours per ton-mile 
and the shunting locomotives were allowed 45 watt-hours per 
ton-mile. As stated above, the power to is be purchased and deli- 
vered into the railway’s high-tension transmission line. The rate to 
be paid for electric power in any locality depends upon the local 
conditions, the load factor, cost of coal. e. The load factor on most 
of the present electrically operated railways is generally very low. 
This will not be the case when the long trunk lines of railway are 
electrically operated. as the heavy through passenger and goods 
trains operate night and dav. and although there will be peaks in the 
load curve the power required to operate the railway during different 
times of the day or vear will be surprisingly uniform. As an example, 
take the railway considered : The greatest number of trains upon the 
line at one time on the maximum day of the vear would be four motor 
car passenger trains. five through passenger trains and 18 goods 
trains. Some of these would be operating against gradients and 
others would be running down gradients. The maximunr power on 
five-minute peaks for operating these trains should not exceed about 
20.000 H.P. The average load for the vear would be 13.700 H.P. 
Considering the annual load factor equal to the ratio of the average 
load of the year to the maximum five-minute peak, the annual load 


factor for the above railway would thus amount to 68-5 per cent. 
Allowing for emergencies and delayed trains, the load factor should’ 
not get lower than 60 per cent. On the basis of coal at 9s. per ton. 
and a load factor of 60 per cent., there should not be nruch trouble in 


purchasing electric power at 0-37d. per kilowatt-hour. which figure: 


was used in the estimates in the Paper. However, at most points, 
& verv high grade of coal is required for use on the locomotives, 
whereas a steam-electric plant can be designed so that slack or any 
of the low-cost. grades of coal could be used. In the inter-mountain 
section of the Western States, the cost of slack coal is less than half 
that of run of mine coal. which is used for locomotives, and in a steam 
plant slack coal is ncarlv as efficient as run of mine coal. In many 
sections of the Western States. the development of numerous ex- 
tremely low construction cost hydro-electric plants has made it 
possible to obtain power to some points at considerable lower cost 
than 0-37d. per kilowatt-hour. which was used in the above estimate. 


For instance, the Great Falls Power Co. has made a rate of 0-26d. per: 


kilowatt-hour to the Chicago, Milwaukee & Puget Sound Railway, 
and agrees to construct some of the high-tension lines. 

The steam engine house expenses would be very much reduced if 
the railway was electrically operated, for two reasons. There would 


be fewer inspections necessary with electric locomotives, and the 
nature of the engine-house work is such as to require much less. 


expense with electric locomotives as there is no boiler washing, fire- 
box cleaning. ash-pit expenses, &c.. with electric locomotives. It is 
estimated that it only costs one-third as much to handle an electric: 
locomotive through the engine house, as it takes to handle a steam 
locomotive. At 10s, per locomotive for steam operation would 
mean about 3s. 4d. per locomotive for electric operation. The New 
York Central figures published by Mr. Willgus give 13s. 4d. per day 
for steam locomotives and 2s, 34d. for electric locomotives, or the 
electric cost only 16:3 per cent. of the steam engine-house expenses. 
As stated at the beginning. the great objection to the electritication 


of steam railways is the heavy expenditure involved, while the chief 


reason for considering the electric operation of steam railways, apart 
from some special conditions at local points, was to increase the net 
earnings of the railway. 1t was further stated that the answer to the 


question of whether the increased net earnings which would result. 


from the electric operation would be great enough to pay interest on 
the cost of electrification, and besides leave a profit, could only be 
reached by making a careful investigation of each individual line. The 
example taken above was not chosen to favour electric operation, 
but was taken to show actual conditions. 1t will be noted that the 
quantity of traffic assumed was comparatively small. which, of course, 
does not favour electric operation. The data given above. which 
will be found similar to those on many steam railways, show that the 
traflicon many of the trunk railways now operated by steam locomo- 
tives could be more economically handled by electric locomotives. 
The fact that, electrically operated, the railways considered above 
could handle the same traffic with about 25 per cent. less train mileage 
and locomotive mileage than when operated by steam. and with 15 
per cent, less ton mileage and about half as many locomotives as are 
needed for steam operation, is certainly deserving of serious con 
sideration. The overload characteristic which makes it possi ble for 
the electric locomotive to haul heavier goods trains over the short 
heavy gradient sections than can be done by steam locomotives was 
illustrated above, and would indicate that considerable money now 
expended upon gradients reductions of steam railways would not be 
warranted if the lines were electrically operated. p 
There has been considerable discussion lately as to the advisability 
of each railway company building a power plant of its own, Or else 
purchasing power from a central-power company for railway e 
tion. One advantage of purchasing power is that the load factor 0 
the large power companies’ plants is usually high. whereas on most 
railways now operating by electric power the load factor of the rail- 
way power plants is generally low and. consequently. cost of dd 
ting power in the railways plants is high. However. on the ot # 
hand, the load factor of a long trunk line will probably he high an 
the advantage of high load factor in a power company s plant will $ 
many cases disappear. The most important advantage 1n favour D 
railways purchasing power for electric operation is that the heavy 
investment necessary for electrification would be reduced. It e 
pears that the relative advantages of purchasing or generating - d 
tric power will have to be determined by local conditions. The CODE 
petition between various railways would. of course. bea Very Pe 
portant eonsideration and is probably one of the principal ae 
to the purchasing of power from central stations. However. if a En 
time contract could be made with a power company at a low rate, 1 
would have many advantages. Another important point 18 js 
gested in connection with the electrification of steam joues pr 
supplying electric power for same, which should be mentione 
many points in the country, large steam-electric central statio 
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been constructed and at the present time the amount of coal hauled 
from the mines to these central stations has become very large. It 
is also absolutely necessary that nothing delay the delivery of coal to 
the central stations, as the business of a whole community could be 
easily tied up if the electric-power supply was cut off. Consequently, 
if in providing for future power at such points as Chicago and New 
York, steam-electric plants be constructed at suitable points in the 
vicinity of the coal mines of Indiana, Illinois and Pennsylvania, and 
high-tension lines be constructed from these new plants to Chicago and 
New York. the providing of additional railway facilities for power 
plant coal hauling would not be necessary. Also. the present steam 
plants would ensure a power supply at the distributing points during 
the short interruptions which occur on high-tension transmission 
lines. The advantage of this arrangement to the railways would be 
that if the high-tension lines were constructed upon the right of way 
of the railway lines, the railways could obtain electric power for their 
sub-stations. when the lines were ultimately electritied. without the 
heavy expense of constructing high-tension lines of their own. The 
question as to whether the railways should own the whole or a part of 
the power companies, is, of course. a matter which will have to be 
determined by local conditions. Where water power is plentiful, 
as is the case in many sections of the West. the advantage 
of being able to connect isolated hydro-electric plants located at 
points where there is only a small market for power to a network of 
high-tension lines on the railway rights of way extending to localities 
where there is a market for powerisevident. Also the chief objection 
to the electrification of steam railways (the very heavy cost) would be 
made of less importance by this arrangement. 


this is quite pronounced on the motors, and must represent a. 
fair percentage loss over the year's working. 

An automatic pressure regulator is essentially an apparatus 
entirely automatic in its action, which under all conditions of 
load and power-factor maintains a steady pressure at some pre- 
determined point. Manv devices have from time to time been 
put on the market which have this object in view, and it 1s 
only proposed to deal here with some of the most important. 
Roughly they can be divided into the following three classes :— 

1. Those which depend for regulation on short-circuiting a 
resistance in the field of the machine, the chief example 
being the Tirrill. 

2. The type which depends for regulation on a booster con- 
trolled by a pendulum type regulator. This is the regulator: 
known as the Tavlor-Ncotson. 

9. The rheostat tvpe, the most notable examples being the 
Thury and Brown-Boveri. | 

The Tirrill Requlator.—This regulator is perhaps the most: 
widely adopted and best known of anv, mainly due to the 
fact that at the time it was introduced there were few, if any, 
really efficient regulators on the market. In use it gave re- 
sults which were considerably better than anvthing that had. 
been previously achieved, and in consequence 1t was taken up 
by those interested. 

Present-day conditions necessitate regulators which are 
practically instantaneous in their action, there being no appre- 
ciable lag from the time the voltage varies to the time when the: 
regulator operates. This enables 
the voltage to be restored in a 
minimum of time, and 1t is the fact 
that the Tirrill accomplishes. this 
so extremely quickly that has to a 
large extent made it so universely 
adopted. | 

Rapidity of regulation, however, 
does not solely depend upon the 
regulator, but upon the rapidity 
with which a machine responds to 
the action of the regulator. Ex- 
perience has shown that poor regu- 
lation is at times obtained due not e 


AUTOMATIC PRESSURE REGULATORS. 
BY R. L. MORRISON. 


Summary.—A brief description is given of the Tirrill. Westinghouse, 
Taylor-Scotson, Thury and Brow n- Boveri regulators, 


The question of regulation in alternators and transformers is 
one of the most important problems that designers have to 
consider, as the size and ultimate behaviour of a machine de- 
pends upon this point. By regulation we mean the ability of a 
machine to maintain a constant terminal P.D. with varying 
load. It is expressed as the percentage rise of pressure from 
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full load to no-load or vice versa, it being assumed that the 

excitation is constant in the case of the alternator and the | to the regulator but to the slug- Jo 

primary P.D. in the case of the transformer. An alternator | gishness of the exciter. Two rea- At d 

designed to give close regulation is necessarily a more expen- | sons can be assigned for this, one o AA LLL 

sive machine than one that is not, due to the larger amount of | being the probable high self-induc- a 

copper used in its construction. tion of the field coils and the other \ \ 
The introduction of automatic pressure regulators has, how- | the fact that the exciter poles may d** 

ever, somewhat lessened the need for close regulation as far as | be saturated, and consequently a Fic. 1, 


large increase in field current 
makes but little difference, and regulation is slow. This fact 
—iüe., the “time constant" of a machine—is one that should 
always be taken into consideration when comparisons are being 
made, otherwise a wrong estimate may be put on the worth of 
a regulator. 

The cause of pressure variations with variations in load in a 
machine are due mainly to the following reasons :— 


the design of the machines is concerned. and nowadays other 
points in the construction of venerators are given more con- 
sideration. Thus it is possible to employ machines with poor 
Tegulation and so cheapen the design without materially 
affecting the supply. 

Many station engineers have not vet realised the advantages 
to be gained by the use of some simple and effective device for 
automatically controlling the pressure in their stations. These 
devices are much more common in collieries and works, it 
having long since been realised that by their use the operating 
efficiency of a power plant can be materially increased. In 
most installations the motors put down are just of sufficient 
capacity without much margin for the work for which they are 
intended, and as the torque is affected by a varying pressure a 


Armature resistance. 
Armature reactance. 
Armature reaction. 


The first and last are the most important, and the endeavour 
is always made to increase the excitation sufficiently to com- 
pensate for armature reaction and the alternator flux sufti- 


considerable increase in output will result over a year's work- 
mg if the pressure is maintained constant within reasonable 
limits. Then again the efficiency and life of a carbon or 
metallic filament lamp is considerably reduced even with a 
2 to 3 per cent. variation. 

In some installations the effect of the varying pressure on 
the torque of the motors is very marked, and many difficulties 
are experienced. In one particular colliery in this country 
Where the working conditions are somewhat severe, the pres- 
sure drops frequently below the normal by 20 per cent., and 
due to the peculiar arrangements it is difficult to maintain it 


for any time within 10 per cent. of the normal. The effect of 


ciently to allow for the copper loss. In the exciter the flux 
has. however, to be built up, and this always takes an appre- 
ciable time, which is often a source of lag. Endeavours are 
made to compensate for this magnetic lag, and the methods 
adopted by the different regulator makers are dealt with in each 
case. The Tirrill regulator will, however, like every other type, 
be found to operate best in cases in which the lagis small. ` 

To consider the cycle of operations reference must be made 
to the magnetisation curve of a generator (Fig. 1). — . 

The working portion of the curve is that above the “ knee,” 
and the most sensitive regulation will be obtained almost mid- 
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way between the “ knee ” and the “ flat." Suppose that the 
pressure falls to c, the instant it does so the pull on the control 
magnet is reduced and the main contacts are brought together, 
the lever tending to rotate in a clockwise direction (see Fig. 2). 
This immediately energises the right-hand limb of a differen- 
tially wound relay, so that the pull keeping the contacts apart 
is neutralised, and they are brought together. The field rheo- 
stat is thus short-circuited, the resultant E.M.F. impressed on 
the field being greater than would actually be required to 
restore the pressure. If the contacts remained in this posi- 
tion the point e would be eventually reached, this also applying 
in the case of an increase of pressure, in which case the ulti- 
mate point would be d. This would, however, take quite an 
appreciable time, but the voltage would almost instantaneously 
rise to the point b, which would be strong enough to pull up 
the main control magnet and so pull apart the main contacts. 
One half of the relay would then be de-energised and the 
rheostat again put in circuit, which would almost instan- 
taneously bring the pressure down to the point c. The same 
cycle of operations would be then again repeated. These 
operations take place very rapidly and to a large extent de- 
pend upon the characteristics and sensitiveness of the genera- 
tors. The regulator contacts are, therefore, always in a state 
of vibration, and it is claimed that in this way hunting is 
entirely prevented. 

In the alternating-current regulator an exciter control 
magnet is provided which is connected across the main field. 
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Fig, 2.— CONNECTIONS OF TIRRILL REGULATOR. 


This is influenced by the varying exciter pressure, and ensures 
that the apparatus will always be in a state of vibration, due to 
its action being perfectly free and not damped in any way, as is 
that of the main control magnet which is fitted with a dashpot. 
With vibrating contact regulators difficulty is sometimes 
experienced with sparking at the relay contacts which have to 
carry the exciter shunt currents. To overcome this conden- 
sers are connected across the contacts to take up the field dis- 
charge ; but even this does not entirely give the desired results, 
This sparking, if pronounced, has the effect of eventually 
* freezing " the contacts together, thus very materially in- 
creasing the generator pressure. Much, however, depends 
upon the attendant in charge of the apparatus, and if he is a 
-man who will take the trouble to look after the instrument 
almost ideal operation will be obtained. A good man will 
look to * touching up” the contacts every morning before the 
regulator is put into service, but such men are few and far 
between, with the result that many of these regulators are 
sadly neglected, and in consequence their poor operation is 
painted blacker than it need be. EE 
The makers state that the regulator is capable of maintaining 
the pressure constant under any condition within + } per cent. 
of the normal, and in practice this guarantee is upheld in the 
majority of cases. Such results are very satisfactory in view 


of present-day conditions, when both lighting and power are 
taken off the same "bus bars. 

The regulator can be arranged to control any machine in a 
Station or can operate simultaneously on two or more, pro- 
viding the shunt currents can be conveniently dealt with.* 
In cases, however, in which the currents are heavy it is advis- 
able to instal a small generator set for excitation purposes and 
control this by means of å regulator. 

The British Westinghouse Co. have recently introduced a 
regulator which in many respects resembles the Tirrill, and 
some of the remarks appertaining to the latter can also be 
taken as applying to it. 

Fig. 3 gives a diagram of connections for this instrument 
with one relay, from which it will be noted that more or less of 
the exciter field rheostat is alternately short-circuited by one 
or more pairs of vibrating contacts, one of which is fixed, while 
the other is operated by the relay magnet, the actual regula- 
tion depending upon the length of time the resistance is short- 
circuited. 

The main control magnet a is connected in the usual manner 
across the bus bars, either directly or through. presssure 
transformer. The regulating contacte b which close the relay 
circuit, tend to remain together until pulled apart by a stop 
fixed to the armature of the main control magnet. It will thus 
be seen that the length of time the exciter rheostat is short- 
circuited by the relay will depend upon the position of the stop, 
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Fic. 3.—CoNNECTIONS OF BRITISH WESTINGHOUSE REGULATOR. 


which again depends upon the line voltage. As the latter 
varies the armature of the control magnet will alter its post- 
tion, thus varying the time the regulating contacts are open and 
closed. 

This regulator can also be arranged to over-compound the 
generator to compensate for line drop, and for this purpose the 
main control magnet is provided with an extra winding which 
would be connected to a series transformer. As in the pre- 
vious case, condensers are connected across the relay contacts to 
limit the sparking as far as pussible by taking the field dis- 
charge. 

In the vibrating contact type regulator the moving parts are 
very light, while the contacts are only about jin. apart, 
which makes their operation very rapid. These instruments 
are always in a state of vibration, the vibrations reaching 
several hundred per minute—an indication of their sensitive 
nature. 

To a large extent rapidity of regulation depends, as pre- 
viously mentioned, on the sensitiveness of the machines and 
also on the extent of the load fluctuations on the system. 
With very heavily fluctuating loads, other things being equal, 

* The number of relays a regulator is provided with depends upon the 


currents and characteristics of the exciters, though any number can often 
be controlled by one main control magnet. 
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the vibrating contact type regulators can be made to keep 
practically as close regulation as when working with ordinary 
loads. This is obtained by altering the pressure impressed on 
the field, the amount of resistance alternately short-circuited 
in the exciter shunt field being adjusted for the purpose. 

The Taylor-Scotson  Regulator.—This regulator has many 
novel features to commend it, and can undoubtedly be regarded 
as a really efficient piece of apparatus, well deserving con- 
sideration from those interested. 

In this system the chief feature is a small booster which 
operates in the fields of the generators, it being controlled by a 
special regulating device. The booster is differentially wound, 
one winding being arranged to assist excitation and the other 
to oppose it. First and foremost the regulator depends.for its 
action upon an electric pendulum, which oscillates at the rate 
of 150 to 200 per minute, depending upon the type of load to be 
dealt with. The pendulum has fixed to it at the top a lever, 
known as the oscillating lever, to which is fixed a spring 
arrangement carrying a pair of contacts. These latter alter- 
nately come into contact with two adjustable pointed contact 
screws c, to which are connected the outer ends of the booster 
field windings. The middle point of these windings is connected 
to one pole of a direct-current supply, while the other pole is 
connected to the two outer field connections. 

There are three working coils. two “pilot " (marked a in Fig. 4) 
which are connected to the pilot wires or the pressure trans- 
former, as the case may be, and the other the oscillating coil b, 
which is operated by the pendulum, this latter being arranged 
to short-circuit the oscillating coil at S. The “ dwell " of the 
boost in the assisting or opposing direction depends upon the 
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position of the pilot lever with regard to the horizontal, which 
again depends upon the pressure. When the pilot lever a is 
horizontal the time “ dwells ” on the contacts c will be equal 
and will remain so until a variation in the pressure takes place. 
The lever a will then tilt slightly on either one side or the other, 
depending upon whether the pressure has increased or decreased 
which will give a longer “ dwell " on one side sufficient to re- 
store the pressure to its normal value. The method of opera- 
A will be better understood by following a cycle of opera- 
lons. 

Suppose that load suddenly comes on the station ; the pres- 
sure will drop and cause the pilot lever to.alter its position 
relative to the horizontal and to slope in the direction corre- 
sponding to assisting boost, the amount of the slope, of course, 
depending upon the extent of the variation. This will con- 
tinue until the pressure is restored, and it is clear that the 
time " dwell " in some cases may be considerably more on one 
side than on the other. If we suppose the load to be thrown 
off the reverse action takes place—4.e., the boost would be in 
the opposing direction. The result is very similar to that 
obtained with the Tirrill, the voltage varying (theoretically) 
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about the normal in a zig-zag manner. These variations are, 
however, so very small and so quickly taken up that they can 
be neglected, though it is apparent that to ensure continuous 
operation the regulating gear must be kept in a continual state 
of motion. To overcome sparking troubles at the contacts 
the field currents are kept down to an absolute minimum, 
while resistances are placed in each circuit which can can- 
veniently take the form of ordinary 16c.p. lamps. As the. 
boosters are always supplied with the regulators special atten- 
tion is paid to the question of field currents, and it is said that 
after continuous operation for months, no sign of wear at the 
contacts is perceptible, and this point can for all practical 
purposes be neglected. Fig. 5 shows a view of regulator. 

The question of the regulation being sluggish does not come 
into consideration, as the field windings of the boosters are 
designed to meet this point, and in any case the fact that they 
are differentially wound would ensure that this would not be 
so, due to one field collapsing the other. As far as the whole 
regulating year is concerned it can be assumed that the regu- 
lator is operating direct on to the generators, as in the case of 


any other regulator. 


Fia. 5.—TAYLorR-ScoTson REGULATOR. 


. The most important claim made for this instrument is that 
regulation can be carried out simultaneously on any or all of 
the units in a station, irrespective of their characteristics. A 
case in point is a colliery station in which there are two old 
Parsons sets, working in parallel with two modern B.T.H. 
units. The excitation voltage of the former is nearly half 
that of the latter, and yet regulation is carried out on any or all 
of the machines simultaneously. By this means it is possible 
to obtain a balance at one definite load when the charae- 
teristics nearly coincide, but this will not be maintained on the 
load varying below or above this point, so that regulation will 
then be carried out by wattless currents, and the power-factor 
in consequence will be bad. On the other hand, if regulation 
is carried out on one of a number of alternators it should, if 
possible, be much larger than the others, otherwise the circu- 
lating currents may become dangerous, unless the hand rheo- 
stats of the unregulated exciters are frequently adjusted. 

A refinement which is effectively and cheaply carried out is. 
the arrangement provided whereby the fields of the booster 


are short-circuited should anything abnormal occur, such as a. 
short-circuit on the mains. This is effected by the safety coil, 
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which is shown in series with the pressure leads. Should the 
pressure drop below a definite amount the coil is released and 
‘thus the regulator is put out of circuit. The rheostats on 
the machines are kept as near as possible in the position corre- 
sponding to average load, and for this purpose central zero 
voltmeters are used. "This ensures that should the regulator 
be cut out nothing detrimental will occur, as the pressure will 
be left at or near the normal. 


(To be concluded.) 


THE ANNEALING OF STEEL IN AN ALTERNATING 
MAGNETIC FIELD.* 


BY H. PENDER AND R. L. JONES. 


Summary.--- "The authors give the results of some experiments which 
they have recently carried out on the effect exposing steel to a varying 
magnetic field during annealing has on its magnetic qualities. The 
improvement thus obtained depends both onthe intensity of the force 


applied and on the temperature, and the influenco of these factors is 
discussed. 


P The results obtained may be briefly summarised as follows :— 


1. It has been shown that the treatment of steel by a cyvclicly 
varying magnetic field during its annealing results in a pronounced 
alteration of its hysteresis loop. The result is to increase largely the 
permeability at low and moderate inductions with a corresponding 
increase ofjthe remanent magnetism. The coercive force and the 
losses are slightly decreased. The maximum value of the perme- 
ability was increased as much as 50 per cent.|in some cases. 


Impedance of Test Winding (ohms). 


Ü 200 400 600 800 1000 
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Fic. 1.—AÀN ATTEMPT TO DETERMINE THE TRANSFORMATION POINT A; 
BY A MAGNETIC METHOD, 


2. The improvement of magnetic quality depends upon the maxi- 
‘mum intensity of the force used in the magnetic treatment and shows 
an approach to à maximum or saturation value when the force is 
large. 

3. The best maximum temperature at which to apply the cyclic 
treatment has been identified with the critical point Ar,, about 690°C. 
.on the iron and steel diagram, and through this fact and the evidence 
of the micrographic studies, it seems very probable that the good 
results obtained may be ascribed to a preservation of the fineness of 
the metallographic structure which steel possesses just after it has 
passed from the non-magnetic to the magnetic condition. l 

The above results are incomplete but exceedingly suggestive. 
"They point the way to a new line of research on the treatment of 
gtéels for electrical purposes and possibly of those for other uses as 
well. None but magnetic qualities have been observed, but doubt- 
less mechanical characteristics were also effected. The possible 
commercial applications of magnetically annealed steel which suggest 
themselves are numerous. Many forms of direct-current apparatus 
‘might be decreased in cost by its employment provided the requisite 
commercial conditions for the treatmrent could be obtained. Thus, 
if the fields of direct-current generators and synchronous motors 
. could be made of the material, the weight of iron could be decreased, 

though not in so large a proportion as the increase of permeability, 
together with a corresponding decrease in the mean length per turn 
of the winding and a consequent increase in copper efficiency. The 


power factor of transformers, induction motors and alternating-cur- 
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* Abstract of an article in the '' Physical Review." 


rent series motors could be improved. and the constancy of ratio of 
instrument. transformers could be increased by employing magneti- 
cally annealed metal. 

There is very little published information on the annealing of steel 
for electrical uses, a subject of great commercial importance. There is 
also practically no information available on the relations bet ween the 
electrical and magnetic properties and the grain size, and such infor- 
mation as is available connecting them with the metallographic 
structure is scattered and meagre. Hence rules for annealing are 
qualitative and unsatisfactory. 


The work at first undertaken included a study of the effect of the 
maximum annealing temperature and of the rate of cooling upon the 
electric properties and microscopic structure of such silicon steels as 
are used in electrical manufacture. | Early in the work it was desired 
to have a simple ntethod of detecting the point at which the principal 
critical temperature or point of magnetic transformation is reached 
in the heating and cooling. This temperature, Ar, in the equilibrium 
diagram of iron-carbon alloys, is usually determined by means of the 
evolution of heat which takes place at that point due to chemical 
transformations. The fact that a marked change of magnetic per- 
meahility also occurs here suggests the use of this phenomenon as a 
means of the determination. A specimen carrying an asbestos 
insulated magnetising winding was placed in the furnace and through 
the winding a 60-cvcle alternating current of 4 amperes constant 
effective values was maintained during the heating and cooling. The 
data showing the temperatures and corresponding impedances are 
shown in Fig. 1. The impedance is approximately proportional to 
the permeability. since the resistance of the magnetising winding was 
low. The curve indicates with a precision of a few degrees the point 
at which the magnetic property was lost and that at which it was 
regained. It also has a peculiarity worthy of note. In the experi- 
ments of Hopkinson* and Morrist on permeability at high tempera- 
tures, all the curves of permeabilitv and temperature approach zero 
temperature in a general horizontal direction. On the other hand. 
the curve obtained here shows à marked improvement in perme- 
ability as the sample cooled to room temperature. Apparently this 
could be explained only on the assumption that the alternating mag- 
netic field exercised a prenounced influence on the beneficial struc- 
tural changes which accompanied the annealing, and the circumstance 
was deemed worthy of further examination. The effect was con- 
firmed by further experiment and this led on to an investigation 
which precluded the original plan of work. 


The steel used in this research consisted of two kinds of silicon alloy 
sheets such as are used in transformer manufacture. In addition. 
two samples, C, and C,, of low-carbon dynamo steel were used. The 
samples were in the form of hollow squares 3 in. in internal diameter 
and 5 in. in external diameter. Each sample contained 100 sheets 
and weighed about 611b. The heat treatment was carried out by 
means of an electrical resistance furnace in which several samples 
could be treated at once. The inside of the furnace consisted of a 
9 in. iron pipe closed at the bottom and about 15 in. high. The walls 
were 1 in. thick and the furnace chamber had an iron cover. The 
furnace pot was first covered with a layer of thin mica sheets. The 
resistance winding was double, each element consisting of 20 turns 
of nichrome resistance ribbon (+ in. x 0-005 in.) and was wound on 
the mica under considerable tension. The use of simply a thin layer 
of mica to insulate the winding from the furnace walls reduced the 
temperature gradient, and the form of the resister material gave à 
large arca of contact on the surface of the furnace. Over the winding 
about Ł in. of à paste of magnesium oxide and water was put on and 
securely bound in place with asbestos tape. The whole was then 
surrounded with a pipe cover and placed in a sheet-iron cylinder 
24 in. in diameter and of about the same height. The space of about 
6 in. beneath the furnace and between it and the walls of the container 
were filled in with a'ground pipe cover, of the ordinary 85 per cent. 
magnesia variety. When a run was made the top of the turnace was 
covered with about 6 in. of the same material. The furnace took 
about 2 kw. maximum power. Four specimens could receive heat 
treatment simultaneously and the heating period necessary was about 
eight hours. The temperatures were measured by means of a plati- 
num-platinum-iridium thermocouple and a Hartmann & Braun 
recording pyrometer. The thermocouple was enclosed in a quartz 
tube which was bound to the iron of one of the samples under treat- 
ment. The application of an electromagnetic field to magnetise à 
specimen during its annealing necessitated that each specimen carry 
an insulated winding. An asbestos-covered stranded copper wire 


* Hopkinson, J., ‘‘ Magnetic Properties of Iron at High Tempera- 
tures," “ Phil. Trans." (1889), 443. . 

+ Morris, D. K., “ On the Magnetic Properties and Electrical Resis- 
tance of Iron as Dependent upon Temperature,” “ Phil. Mag.” (5) XLIV., 
213 (1897). 


wad used for this purpose. As a further precaution each specimen 
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The phenomenon of ageing is now, of course, well recognised in the 
behaviour of iron, and in carbon steels operating under working 
temperatures an increase of 50 per cent. or more in losses with a cor- 
responding decrease of permeability, is not uncommon. Silicon 
steels have the important advantage of being non-ageing. It is well 
recoghised among metallographists that the presence of silicon 
stimulates the transformations which take place during annealing, 
and in this fact is probably to be found the reason for the stability 
of silicon steels as regards ageing. The fact of the ageing pheno- 
menon suggested, however, that the newly effected improvement of 
magnetic quality might prove only temporary under working con- 
ditions. To test this Nos. A, and A, and Nos. C, and C, were placed 
in an ageing oven maintained at a temperature of 100°C. and their 
magnetic properties tested at intervals over a period of about six 
weeks. A, and A, show scarcely any decrease in permeability or 
increase in losses. In the case of C, and C, about the usual amount 
of ageing was observed. Each showed à decrease in permeability 
but the percentage improvement of the magnetically annealed semple 
was about the same after ageing 2s before. This test indicates that 
the improvement in properties is just as permanent as that due"to 
ordinary annealing. 

Experiments were next undertaken to study the best temperature 
limits of the alternating magnetic treatment. The method of study- 


ein. atn. 


bad its edges covered with folded mica strips and was wound with 
asbestos tape before receiving its winding. Each winding could be 
used but once owing to the deterioration of its insulation. 

The magnetic testing of the specimens was carried out with the 
aid of a special testing transformer of which the specimen formed the 
come. This device had hinged coils, thus expediting tests by making 
it unnecessary to wind each specimen. Two primary coils of 10 turns. 
each enclosed two opposite sides of the hollow square sample and two 
secondary coils of 40 turns each the other two sides. Permeability 
measurements were made with direct current, a form of ballistic 
gelvanometer being used to measure the induction. ' The hysteresis 
and eddy current losses were measured at 60 cycles by supplying an 
elternating current to the magnetising winding and measuring the 
power used in the specimen by means of a wattmeter. A diagram 
of connections is shown in Fig. 2. The induction was calculated 
from the induced voltage as obtained from the corrected reading of 
the voltmeter. The loss measurement was obtained by subtracting 
from the wattmeter reading the total losses of the secondary circuit. 
No separation of the hysteresis and eddy current losses has been 
mede. The generator used as a source of supply was a Mordey in- 
ductor alternator, giving 2 wave-form which closely approximates 
a sinusoid. The generator was sufficiently large as to be only lightly 
loaded by the testing current, and the resistance of the primary 
circuit was small, the voltage of the alternator being controlled by a 
large variable resistance in its field circuit. In order to keep the 
magnetising current low, specimens of large cross-section, and hence 
of low reluctance, were used. These conditions all tend to securce a 
sine wave of induced flux in the specimen under test. 

In order to confirm the effect of a cyclicly varying magnetic field 
during annealing, Nos. B, and B,, after being annealed together from 
950°C., were prepared for test. The former was wound with asbestos- 
insulated wire and placed in the furnace with the latter. Both were 
then heated to 795°C. and slowly cooled. During the cooling B, had 
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Fig. 2.——DrAGRAM OF CONNECTIONS FOR MAGNETIC TESTING WITH 
ALTERNATING CURRENT. 


ing the effect of a maximum temperature at which magnetic treat- 
ment is applied was to place several samples wound with an equal 
number of turns of asbestos-insulated wire in the furnace and turn 
the current on the samples at different points on the cooling curve. 
Thus, after heating a number of samples up to a point a little above 
the principel critical point, the current would be turned on the first 
sample at 700°C., on the second at 650°C., on the third at 600°C., 
and on the fourth at 550°C. When all the samples were in circuit 
they were connected in series so thet the same current flowed through 
the winding of each. The current was maintained constant by means 
of an externel resistance. The results obtained indicate that the 
best effect of the magnetising field is to be obtained if the field is 
impressed at a point on the cooling curve of about 690°C. This 
temperature seems to correspond to the transformation point Ar, 
where pearlite begins to be formed. One sample was heated to a 
temperzture of about 600°C. and cooled from that temperature under 
a magnetising force of 18-5 (26-4 empere-turns per inch). Only a 
very slight improvement in magnetic quality, as compared with that 
of the other tests, was obtained. This tends to indicate that the 
critical temperature must be exceeded in order to benefit from the 
magnetic treatment. 

A study of the effect of vorious intensities of maximum magneti- 
setion yielded results showing that there is & saturation value for the 
improvement in permeability due to increcsingly strong field. It 
appears thet under the given conditions of m2ximum temperature 
and. rete of cooling. the meximum percentage increase of permea- 
bility. to be obteined by megnetic treetment over that by plain 
anneesling, is about 50 per cent. Such 2 large incresse in permea- 
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an alternating magnetic field of maximum value H= 29-6 (422 
ampere-turns per inch) impressed upon it down to 400°C. Upon 
testing, it showed a maximum value of permeability about 33 per 
cent. higher than that of B, and slightly lower losses. The result 
was confirmed by a similar run on Nos. A, and A,. A consideration 
of the method of experiment shows that the only difference in the 
treatment of the two samples other than that of the magnetic field 
is the possibility of more even cooling due to the I?R loss in the mag- 

netising winding. As a fina] test two runs were made in which the 
unmagnetised sample had a non-inductive winding of the same 
number of turns as that of the magnetised specimen. The windings 
ofthe two specimens were connected in series, and both occupied the 
same relative positions in the furnace. Under these conditions, the 
only possible difference in treatment is that due to the magnetising 
field. The resulta of these two tests are those given for Nos. B, end 
B, and for Nos. A, and Ay. A,, which was magnetised during its 
cooling, hes à maximum permeability of over 13,000, about 45 per 
cent. greeter than that of No. 8 and slightly lower losses. The per- 
meobility and loss curves of Fig. 3 show the results obtained with 
å and A, and may be taken as typical of these preliminary tests. 

In order to determine whether or not as great an improvement in 
magnetic quality might be looked for in the magnetic annealing of 
other sorts of steel, two samples of a low carbon dynamo steel were 
given a treatment similar to that of the other samples. These are 
Nos. C, and C,. C,, which was annealed under H= 18-5 (26 -4 ampere- 

turns per inch) from 835°C. down to 200°C., showed an increase of 
permeability over that of C, of about the same per cent. as the other 
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bility as is evidently obtained by appropriate magnetic treatment 
without a corresponding decrease in eddy-current losses and hyste- 
resis, is somewhat surprising. Hysteresis loops taken with a flux- 
meter for samples (1) after plain annealing, (2) after magnetic anneal- 
ing, are shown by Fig. 4. The effect of the treatment has evidently 
been to increase the permeability of the silicon steel at moderate and 
low flux densities without a corresponding increase at the higher 
densities. It is noticeable that the value of the remanent 
flux is increased with a slight decrease in the coercive force. "Thus, 
although the permeability in moderate fields is much greater after 
the treatment, the area of the hysteresis loop is only slightly lessened. 
The effect seems to be rather an increase in the power factor than an 
improvement in losses. 

The data indicate that in the case of a carbon steel the treatment 
described would result in a larger improvement at higher flux den- 
sities than in the case of the silicon steel. A study of the shape of 
the permeability curves of all the different samples shows that the 
magnetic treatment shifts the point of maximum permeability to- 
ward higher flux densities, thus giving the largest increases in per- 
meability in the ronge of flux densities used in the design of trans- 


~ .formers. In the case of carbon steels the improvement is sufficiently 


marked, even up to densities as are used in generating machinery, to 
be worthy of consideration. 

A micrographic study of several of the specimens has been made 
in order to see if any connection might be traced between the effect 


A = Annealed under a cyclic magnetisation of Hiax, —16:5 from 870°C to 160°C. 

B= Annealed plain. 

Fia. 4.—Errecr oF MAGNETIC ANNEALING ON THE SHAPE OF THE 
HYSTERESIS Loop. 


of the magnetic treatment and the metallographic structure. Those 
specimens which were annealed under a magnetising force seem to 
show a more homogeneous structure than those which were annealed 
plain. The micrographs of the etched sections show the grain size of 
corresponding samples to be about the same and give no further light 
as to structural difference due to magnetic annealing. 
A slight consideration of the molecular theory of magnetism in its 
relation to the structural forms of steel offers an apparent explana- 
tion for the results that have been obtained. Considering the case 
-of a low carbon steel, we see that the point where iron regains its mag- 
netic properties on cooling comes at about 770°C. Just below this 
point steel shows a remarkably high permeability, especially for low 
magnetising forces, and it seems not at all improbable that this 
characteristic is due to the very fine structure which the sorbitic 
steel possesses at this point of its heat history. As the cooling pro- 
gresses the sorbite is gradually transformed into a conglomerate 
structure containing pearlite with some excess magnetic ferrite. This 
structure would seem to divide the materia] somewhat into molecular 
groups, each of which has its own arrangement of magnetic molecules. 
Upon applying à magnetising force each group has 8 certain stability 
of its own, and hence the particular field intensity at which the 
arrangement succumbs to the applied force vari:s in the different 
minute groups of ferrite molecules. This characteristic of the pear- 


lite structure shears over and rounds off the hysteresis loop for such 
a steel, making it less erect than that of the ferrite would probably 
be, if simply diluted by the cementite present. Hence it may very 
well be that if we could preserve the more homogeneous sorbitic 
structure in some way, à very satisfactory electric steel would be the 
result. The greatest difficulty in the achievement of this result 
is the fact that practically all the transformations of the iron-carbon 
system take a considerable length of time and show a large time lag 
in completing their reactions and physical arrangement. Thus if we 
were to attempt to quench a steel as sorbite we should probably get 
some austenite and beta iron remaining, together with some early 
developed pearlite, and the sample would be likely to prove quite 
unsatisfactory. Hence slow cooling is quite necessary to the pro- 
duction of a satisfactory electrical steel, as ordinarily this allows the 
formation of pearlite. The treatment of the steel by a cyclioly vary- 
ing field during its cooling probably has the effect of making the 
structure more homogeneous than would otherwise be the case, pre- 
venting the pearlite from forming and keeping the steel largely in the 
form of sorbite. This it probably does by immediately polarising 
the alpha molecules as soon as they are formed by transformation, and 
thereafter keeping them under control as units of a single magnetic 
system. Thus they are prevented from forming small secondary 
groups of stable arrangement. This suggests the possibility that 
the peculiar structure of pearlite, always occurring as it does in con- 
stant proportions, may very well be due to the magnetic qualities of 


the molecules of ita two constituents and their consequent grouping. 


tendency as soon as the magnetic alpha iron cools out from the beta 
form. 


The results of this investigation seem to lend support to the hypo- 


thesis proposed. The most favourable temperature for applying the . 


magnetic treatment was found to be about 690?C., which is about the 
temperature where a sorbitic steel starts to acquire the structure of 
pearlite. Then the change in form of the hysteresis loop by the 
magnetic treatment is precisely what would be expected by the hypo- 
thesis. The loop becomes more erect, showing that the steel changes 
its magnetic condition more as a unit, and thus indicating the greater 
homogeneity of its structure and the greater uniformity of the type 
of magnetic groups that prevail throughout. This results in a 
greater stability of the arrangement acquired under the influence of 
an externally applied magnetising force and hence a greater value for 
the remanent magnetism. This too is confirmed by the hysteresis 
loops of Fig. 4. The micrographs also lend' slight support in that 


those taken show a finer and more homogeneous structure for the - 


magnetically annealed samples than for those annealed without the 
alternating field. 


THE APPLICATION OF SYNCHRONOUS MOTORS TO A 
WATER POWER TRANSMISSION SYSTEM.* 


BY L. B. ANDRUS. 


For any given load on a synchronous motor, the armature current 
is at à minimum for a certain critical value of field excitation. At 
this point the motor constitutes a load.of unity power factor, the 
current taken by the motor being neither lagging nor leading. For 
weaker field excitations, the current taken by the motor is lagging 
and establishes an artificial drop in the line, which is the condition 
which we wish to prevail under light load conditions on the trans- 
mission line, and for stronger field excitation the current taken is 
leading, and while adding to the full-load current, the leading current 
will overcome the drop due to the load itself, with a proper amount 
of reactance, &c., in the circuit. "Therefore, controlling the excita- 
tion of the synchronous motor is à means of varying the power factor 
of the transmission circuits with either a lagging wattless current, no 
wattless current, or a leading wattless current. The fact of the 
lagging current taken by the motor to establish an artificial drop 
under light load conditions, and of the leading current taken by the 
motor to overcome the load drop under full load conditions, and the 
fact that the motor runs at unity power factor at about half-load, 
having no effect on the line characteristics, justify the following 
conclusions: that if the motor excitation be adjusted for unity 
power factor at the half-load line condition, the difference between 
the generator bus-bar voltage and the sub-station bus-bar voltage 
will be the line drop under the half-load conditions, and that at any 
load less than half load, with constant generator voltage and proper 
motor field excitation, the current taken by the motor will be lagging 
and will establish an artificial drop in the line, and at any load greater 
than half load, with proper motor field excitation, the current taken 
by the motor will be leading and will overcome the line drop. There- 
fore, with proper synchronous motor electrical characteristics, 1t 13 
EAM OP a ete oe MOTOT CeO ee ee 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
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ld priiis apparent that the generator voltage and the sub-station voltage can | built on 30 in. centres. All other construction on 25,000-volt lines 
TM both remain constant and have a fixed ratio, one to the other, equal | is built on 36 in. centres, and the 13,200-volt lines &re built on 24 in. 
JUS sorlifg to the line drop at half load. Thus, a synchronous motor fills { centres. As the power load is an induction motor load almost ex- 
ould b» t another essential requirement, that the control of the voltage regu- clusively, the generators and transformers were designed to operate 
this rel lation and the allowing of a constant voltage be carried out at both | continuously at about 85 per cent. power factor, and a synchronous 
TOD-tarhi the generating stetion and the sub-stations, which is a necessary | condenser is operating continuously at South Bend, St. Joseph and 
ze tim lag condition in maintaining the adequate standards for service to which Elkhart, connected to the bus bers, bringing the power factor from 
Thus if we reference has been made. the inherent power factor of about 75 per cent. to between 90 and 
sha: ai At the time at which the synchronous "condenser" had been | 100 per cent. The synchronous converters are compounded for 
ome erit tested, attention was called to a form of automatic voltage regulator | giving as nearly as possible a straight-line voltage characteristic, 
Vr qiie which was being developed, and the fact that with a properly de- | taking into consideration the line characteristics, and although they 
) the pr signed synchronous motor it would be possible to maintain a flat | are operating from transmission lines supplying lighting service, 
slows th voltage at both the generating station and the sub-station suggested | there are no noticeeble fluctuations caused by them. Tue syn- 
i tery that it might also be possible to make the voltage contro] not only | chronous condensers operating at South Bend, St. Joseph end Elk- 
aking the constant and with a fixed ratio of generator voltage to sub-station hart have automatic voltage regulators in their field circuits, thus 
cae, p: voltage, but that we might make this condition entirely automatic | taking care of voltage fluctuations within the range of the motor, 
lv inthe by using an automatic voltage regulator in the field circuit of both | and other variables affecting the regulation have been given con- 
vlari ing the synchronous motor and the generators. It was apparent that | siderable attention in laying out the system with the matter of 
tion ad if this were a successful expedient, our standards of service would be | voltage regulation in view. © Considerable flywheel effect has been 
WP raised to a higher degree. One of the earlier types of automatic | required when drawing specifications for the revolving element of 
ét xr , Voltage regulators wes purchased and the experiment worked out to | the generators. In drewing specifications requiring short time of 
ei our satisfaction, but it was apparent that with somewhat different | operation of water-wheel governors, the mechanical features were 
T1 electrical characteristics of the synchronous motor we could get | designed accordingly. with heavy gate shafts, g-te-operating mecha- 
sities d better results, and a new synchronous motor designed with refer- | nisms, &c., and although the additional weight of material increases 
m ence to the service intended was installed together with a later | the inertia effect, this is more than offset by the betterment in regu- 
ie type of automatic voltage regulator. How successful we were in | lation due to the shortened time of operation of the governors. This, 
i the matter of voltage regulation is shown by the fact that better | together with the fact that the whole system is connected together 
eie volt-ge regulation was secured. electrically, which secures the flywheel effect of the total load, makes 
i it possib'e to secure very close voltage regulation on the sub-station 
ond bus bars. 
Rd The synchronous converters do not have the drooping voltage 
hib characteristic of an ordinary shunt-wound converter, such as would be 
| caused by considerzb'e over-compounding. The first synchronous 


converter sub-stetions were connected to the transmission lines 
between the main receiving station and the main generating station. 
There was a considerable amount of lighting service supplied from 
the receiving station bus bars and the problem was to keep the line 
fluctuations, caused by the street railway load, from being detri- 
menta] to the receiving station voltage from a regulation standpoint. 
With automatic compounding, by use of series fields the power 
factor of the converter system varies and often varies widely with 
the load. A shunt-wound converter tends to keep the power factor 
the same at all loads, or the power factor on a shunt-wound con- 
verter can be adjusted by means of the field rheostat. The speci- 
fications for the first converters for use on railway work, which were 
to be operated from transmission lines supplying lighting service, 
called for converters which had a characteristic between that of c 
shunt-wound converter and that of an over-compounded converter. 
The shunt tendency of the direct-current characteristic, giving g 
flat direct-current voltage, had approximately the following effect 

on the converter capacity to prevent one converter drawing heavily 
on the transmission system. The direct-current voltage will be 
normal on light loads, but will tend to fall on full load. When 

the load is light on a sub-station, it will mean that most of the reil- 

way load on the system i: being carried by other sub-stations. 

The voltage will then be higher at the lightly loaded sub-station 

and lower at the more heavily loaded stations. The lightly 

loaded stetion will then tend to help out the heavily loaded one, 

resulting in a tendency to distribute the load proportionately 

between the sub-stations at a'l times. 
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TRANSMISSION SYSTEM OF THE INDIANA AND MICHIGAN ELECTRIC Co., 
1912. 


The distributing system of the Indiana and Michigan Electric 
Company is operated with two transmission voltages, 25,000 and 
13,200. The 25,000-volt lines run from South Bend north and west 
and the 13,200-volt lines from South Bend east and south as 
shown on the map which is reproduced. The 13,200-volt and 
25,000-volt distributing systems are connected together at South 
Bend switching station through three auto-transformers, star- 
connected, with the neutral connected to earth. In every case 
60-cycle plants have been installed; the power in the system is 
used for commercial and street lighting through all the territory 
covered by the company’s lines, and although the company has 
how a number of railway sub-stations in operation, the 60-cycle 
synchronous converter has been used successfully in these stations. 
Tae transmission voltages are such that it is possible to secure per- 
fectly reliable oil switches for these voltages, and insulators are 
comparatively inexpensive as compared with the insulators in use 
on some of the higher voltage transmission lines, yet the lower voltage 
does not require proportionately heavy copper for the reason that 
the stations are but a comparatively short distance apart. All trans- 
mission lines feed à common high-tension bus switching station in 
South Bend which is equipped with duplicate buses for better 
ensuring continuity of service. 

Wood-pole line construction is used throughout, and for part of 
the distance there is side-arm construction on one side of the poles 
for transmission, the opposite side of the pole being used for bracket 
arms carrying street railway trolley wire and feeders. In cases of 
this kind where the poles are 100 ft. apart, the 25,000-volt lines are 


Swiss Railway Electrification.—In a lecture delivered in Bale 
recently, and reported in the daily Press, Dr. W. Kummer, of 
Zurich, discussed the possibilities of the general electrification 
of the railways in Switzerland. From the point of view of 
capital outlay there are undoubted difficulties, notwithstanding 
that home water-power may be substituted for imported coal. 
It ‘is estimated that electrification, unless effected gradually, 
will involve an additional expenditure of about £9,655 per mile 
for standard-gauge lines. On the other hand, with the price of 
coal increasing, it 1s reasonable to argue that the use of home 
water-power would enable the saving in expenditure on coal (at 
present £1,200,000 per annum on the Swiss standard railways) 
to be set against the additional capital cost entailed by con- 
version, rendering the proposal justifiable from an economical 
point of view as well as from the fact that Switzerland would 
be largely rendered independent of other countries for coal 


supplies. 
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RAILWAY ELECTRIFICATION. 


Discussions on railway electrification have too often in 
the past developed into recriminations on the relative 
advantages of one or other of the available systems rather 
than an inquiry into the broad problems of the subject. That 
this should be so is unfortunate, for it makes the speakers 
forget that what they should be discussing are the real 
advantages of electric over steam traction rather than the 
much smaller and sometimes hypothetical advantages of 
one electrical system over another. We are glad to see that, 
in the Papers by Mr. H. M. Hopart and Mr. C. P. KAHLER, 
which have been published in the “ Proceedings " of the 
American Institute of Electrical Engineers, and of which 
abstracts will be found on other pages of this issue, this 
error js not committed. Although Mr. Hosart calls his 
Paper “ 2,400-volt Railway Electrification,” his reason for 
doing so is rather difficult to determine, seeing that this 
subject comes in for but meagre treatment amid a number 
of much more important generalities; and although Mr. 
KaHLER considers in some detail the case of a railway 
worked on the high-tension single-phase system, we feel 
that it is done more in the light of an example, than 
a precept. 

Considering the papers seriatim, we find Mr. Hosart 
pointing out that electric traction has now passed beyond 
the stage when its employment can only be considered on 
sections of railway where the traffic is dense. Economical 
advantages are, in fact, also obtainable by employing 
electric traction om trunk lines, even where the service is 
as infrequent as it often is in the United States, and where 
it has heretofore been supposed that the steam locomotive, 
for reasons with which evervone is familiar, must hold un- 
disputed sway. Mr. HoBanr shows that this is not so, and 
proves his case by arguments and figures which are as 
interesting as they are convincing to anyone who is not & 
steam railway expert. What this latter class will say to 
them remains to be seen. We fear that they will not fail 
to discover some fallacies. However this may be, Mr. 
HosaRT points out that it has never been in the first instance 
a consideration of the merits of electrical as compared with 
steam locomotive methods far the operation of express 
passenger trains which has led to the electrification of 
sections of the system, but rather that underground sec- 
tions, together with the necessity of maintaining a high 
average speed in suburban districts have made the change 
compulsory. It is now beginning to be recognised that both 
| for passenger and goods working electrification has its 
advantages, provided the first cost of the change is not too 
considerable and that energy can be obtained at a sufficiently 
low price. The whole question is, therefore, really more a 
financial than an engineering one, and a financial one that 
cannot tbe generally determincd, but in the solution of 
which many local factors, affecting both capital and revenue, 
must be carefully considered. Mr. Hopart himself takes 
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coal consumption as a basis and shows that for a train of 
Pullman cars on a particular 100-mile run at express speed 
the coal bill is twice as great for steam as for electric 
working. 

Mr. Kau ter deals with the problem in much the same 
wav, except that he carries the war so far into the enemy's 
country as to show that the steam locomotive, owing to 
its high maintenance charges, its liability to breakdown 
and its need of constant cleaning, is almost as inefficient an 
apparatus from the earning point of view as Mr. GATTIE’S 
famous goods waggon. In this connection he states that, 
for handling a given amount of traffic, twice as many steam 
as electric locomotives are required. He also calls atten- 
tion to the fact that, as regards running costs, electrical 
operation makes a good showing, and that the one objection 
to its introduction is, what at first sight seems to be, its 
heavv first cost. 

This brings us to that most important matter, about 
which both authors are in full agreement, concerning the 
supply of energy for working the line and the question 
whether a railway should erect its own generating plant or 
purchase energy from an outside company. Both authors 
are emphatically in favour of the latter course, Mr. HOBART 
pointing out that a very low rate for this class of service 1s 
obtainable from existing supply authorities, a rate, more- 
over, which is likely to be considerably lower than the 
railway companies would be able to reach by putting down 
their own plant, quite apart from the question of the heavy 
capital expenditure that would be necessary were this latter 
course to be adopted. Indeed, it would seem that this 
question must be the determining factor in solving many a 
problem of electrification, and in many more that it may 
make just the difference between success and failure. In 
this country we have just recently had one or two examples 
of the other policy, a policy which we feel to be wrong. 
Railway engineers should realise that their business is to 
work a railway, not to operate a supply undertaking, and 
that this latter business should be left to people who already 
make it their life’s work. There is also another reason why 
this is the better policy. Inherently a railway load is not a 
particularly good one, but when combined with a lighting, 
power or “other uses ”’ load it loses some of its disad- 
vantages, while its 24-hour character allows a very favour- 
able rate to be quoted for its supply. Perhaps it is too much 
to hope that the present policy of some companies in this 
respect will be discontinued, though we certainly hope that 
its undesirability and its tendency to check the progress 
of railway electrification will soon be recognised. 

It may be argued that these Papers deal too exclusively 
with American conditions which are inapplicable in this 
country. We do not agree that this is so. Compared with 
some of the railway stretches in the United States, the whole 
of the lines in this country may be said to be of a suburban 
character, and therefore, according to the authors, es- 
pecially suitable for electrification. This advantage may, 
to some extent, be offset by the easier character of the 
gradients and curves, so that in this country steam working 
has a better chance ; but we think that, even allowing for 
this, electric traction would be able to make as good a 
showing here as in other coal-producing countries. 


819 


REVIEWS. 


(Copies of the undermentioned works can be had from Tug E:ectrician Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 


Methods of Measuring Electrical Resistance. By E. F. Non- 
THRUP. (New York: McGraw-Hill Book Co.) Pp. xiii.+389. 


17s. net. 

Present-day comparisons of electrical resistance can pro- 
bablv be made more accurately than those of any other physical 
quantity, with the single exception of mass, and the great 
varlety of methods in use must have rendered Dr. Northrup's 
task no easy one. 

The hook is undoubtedly of much use. adapted more to the 
technical man than the student, but 1t is a work in which one 
misses that svstematie treatment of the subject which should 
enable a reader to choose quickly the best method for a par- 
ticular purpose, and, if necessary, to devise new methods. 

In the first chapter the precision of electrical measurements 
Is discussed, and a very brief treatment of the theorv of errors 
is given. This is followed by a description of voltmeter and 
ammeter methods for the measurement of resistance, and of 
null methods. It is surprising to find the author vives praise 
to differential galvanometer methods for measuring the 
resistance of a platinum thermometer, vet omits mention of 
the most accurate method of using a differential galvanometer ; 
that of Kohlrausch. overlapping shunts being used. The more 
precise forms of Wheatstone bridge also lack description, but 
the chapter dealing with the construction of the rheostat and 
ratio arms of commercial bridges 1s excellent. 

The treatment of low-resistance measurements would be 
improved by a more extensive description of potentiometer 
methods, and the design of low-resistance standards, shunts, 
&c. might with advantage also be considered. It is most 
pleasing to note that the Kelvin double-bridge methods are 
described as " the most elegant and the most precise methods 
for comparing any two resistances which are provided with 
potential points." The treatment of the double bridge is 
excellent, and we trust that readers will take the lesson to 
heart and give the bridge a trial. 

It is unfortunate that Dr. Northrup does not devote an early 
chapter to an investigation dealing with any network of con- 
ductors, and vive, as general conclusions, in bold type, a few 
guiding principles to assist the reader in choosing a method. 
Without such we fear that readers may draw conclusions which 
will lead them astray. Dr. Northrup's examination of the 
sensitiveness of the Kelvin double bridge is quite satisfactory, 
but the practical examples which 1mmediately follow are not 
well chosen to illustrate the usefulness of the formula. The 
expression obtained by Dr. Northrup shows clearly that the 
resistance of the ratio arms of the bridge and the resistance of 
the galvanometer should be kept low. Even if the galvano- 
meter available has a high resistance, the ratio arms should be 
kept low. It is of some importance to point this out, because, 
while it is well known that the resistance of the galvanometer 
should be nominally equal to that of the circuit external to it, 
there is a tendency to choose the arms of a bridge to suit the 
galvanometer. This is a mistake; the bridge should be 
arranged to obtain a high sensitiveness supposing a galvano- 
meter of the most suitable resistance is available. 

The chapters dealing with conductivity, the measurement 
of high resistances, the insulation resistance of cables, the 
principles of fault location and deflection instruments are well 
written, and the careful reader will appreciate many of the 
author's devices and his skill in the design of instruments. We 
must remark, however, that throughout the book the examples 
of electrical apparatus are aimost exclusively the product of 
Messrs. Leeds & Northrup, of Philadelphia, and this exclusive- 
ness must naturally be detrimental to the general usefulness of 
the work. It is only fair to say that Dr. Northrup has now no 
association with the firm. The apparatus described was in 
many instances designed by him, and we have a very high 
opinion of it and of Messrs. Leeds & Northrup's instruments 
in general ; it is the omission of referenees to other apparatus 
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that is unsatisfactory. As an instance, we may examine the 
chapter devoted to the measurement of temperature by the 
measurement of resistance. We find no reference whatever 
to the Callendar recorder, nor to many other electro-thermal 
instruments made by the Cambridge Scientific Instrument 
Co., and which are world known. Even if the work is intended 
for American students and engineers, a wider reference to 
practical instruments seems desirable. F. E. SMITH. 
Die Elektrischen Eigenschaften und die Bedeutung des Selens 
für die Elektrotechnik. By Dr. Cur. Rirs. 2nd edition. 
(Berlin: Administration der Fachzeitschrift “ Der Mechaniker.") 
Pp. 189. M.5. 

In spite of many disappointments occasioned by the mani- 
fold troubles attending its preparation and utilisation, selenium 
continues to occupy a considerable space in the annual output 
of physical publications. Until some substance is discovered 
which shows the wonderful photo-electric properties possessed 
by selenium in a larger or more accessible measure, selenium will 
continue in its pre-eminence as the most effective bridge be- 
tween light and electricity. That pre-eminence is well illus- 
trated by the fact that it is, surface for surface, quite 100,000 
times more effective as a detector of light than a potassium 
photo-electric cell of the latest type. Ries’s book at its first 
appearance four years ago formed a very useful work of refe- 
rence on the history, properties and utilisation of selenium, 
and this second edition is a good attempt to bring the work 
right up to date. It effectively covers the ground up to the 
middle of 1912, at all events. Recent researches bearing on the 
internal photo-electric (Hallwachs) effect, on the influence of 
hght, or the influence of light on the thermo-E.M.F., on 
saturation currents in selenium, and on the change of resis- 
tance with the E.M.F. are adequately dealt with. It is clear 
that the author inclines to an electronic rather than a chemical 
theory of the sensitiveness of selenium, and that point of view, 
considering the successful recent invasions of chemical territory 
by electricity, is probably the winning view. Still. it can hardly 
be said that there is as yet anything like a consistent and suc- 
cessful theory of these phenomena. As regards applications, 
several recent ones have to be chronicled, such as Kuhlmann's 
apparatus for automatically registering the loss of weight of a 
substance, and an apparatus for sorting coffee-beans by their 
tint. Stebbins's fine exploit in discovering that the companion 
to the variable star Algol has a luminosity of its own seems to 
have been overlooked, unfortunately, although it belongs to 
the best things selenium has standing to its credit. But such 
omissions do not seriously detract from the interest and value 
ofthe book. It is an effective introduction to a subject with a 
great future before it. E. E. F. 
Masze und Messen. By Dr. W. Brock. (Leipzig, 1913: B.G. 

Jeubner) Pp. 108. M.1.25. 

This work is Vol. 385 of the series “ Aus Natur und Geistes- 
welt," a compilation of scientific and philosophical handbooks, 
each complete in itself and written for the non-specialist, and 
dealing with a variety of subjects of general interest. The 
volume under review makes no claim to be a complete or de- 
tailed work on units and methods of measurement, but to give 
a concise description of the absolute system of units employed 
in physical determinations as far as can be usefully done 
without the aid of mathematics, in such a way as to demon- 
‘strate the manner in which they are connected with one another. 
The work commences with an account of the origin of the metric 
units of time, length and mass. Then follow sections devoted 
to mechanical measurements, heat, light and electricity, which 
are illustrated by 34 diagrams. "The author first gives a brief 
description of the methods employed in the measurement of 
the various quantities met in these subjects and of the correc- 
tions to be applied for accuracy. The unit in which the result 
is to be expressed is deduced from first principles in such a way 
as to show its “ dimensions ” and whenever the “ practical " 
differs from the “ absolute " unit the connection between the 
two is clearly pointed out. 

Some confusion appears to have crept into the statements 
on page 46 that “ A mass of a gram has a weight of 981 gram- 
weights. The unit of weight is ;1, dyne," and it is sur- 


prising to read on page 19 that troy weight is used in England 
for scientific research ; but it would be doing the book a great 
injustice to attach much importance to such slips, for it con- 
tains a very large stock of most useful matter, and although 
the subject is not an easy one to make interesting, the author 
may fairly claim to have succeeded in making his book not 
only connected and useful but also interesting. B. W.C. 


A CASE OF GASEOUS EXPLOSION CAUSED BY THE 
ELECTRIC HEATING OF BITUMEN IN CABLE TROUGHS. 


BY PROF. W. M. THORNTON AND DR. J. A. SMYTHE. 
(Armstrong College, Newcastle-upon-Tyne.) 

Summary.—A case of explosion through the accidental heating of 
bitumen in cable troughs led the authors to investigate the action of 
heat upon bitumen. Heat was applied under four different conditions 
and the resulting gases were examined. The conclusion is reached 
that bitumen gas, however produced, lies between marsh gas and coal 
gas in its inflammability. 

$ 1. From time to time explosions have occurred in electric 
cable junction boxes in streets which have been in many cases 
attributed to the ignition of coal gas leaking from adjoining 
mains. mince in every such case there must have been leakage 
of current in order to ignite the gas by heat or sparking, a more 
probable cause, which does not appear to have been fullv con- 
sidered in the laying of electric cables solid in bitumen, is that 
the latter has been overheated by the developing fault and 
that an explosive mixture of air and the gases given off has 
been ignited by the same agency. 

Evidence of cause has been rarely conclusive, but in the case 
of a recent explosion at Hebburn-on-Tyne, by which two houses 
were wrecked and two lives lost, the cause was admitted to be, 
after a very thorough examination by representatives of the 
electrical and gas undertakings, the ignition of inflammable 
vapour given off in the destructive distillation of bitumen in 
the wooden trough used. It appeared, therefore, worth while 
to examine in detail the production and constitution of bitumen 
gas and its inflammability when mixed with air in various 
proportions. 


$2. THe DESTRUCTIVE DISTILLATION OF BITUMEN. 
The bitumen selected was the Trinidad pitch from the cable 
trough at Hebburn, adjoining the damaged part. The sample 
looked fresh and in no way altered by its stay of 11 years 


underground. Its specific gravity was 1:24, and it yielded on 
proximate analysis 
Per cent. 
Moisture: doyir idurebxui qe uera uaa Vui qieco Ni TO WIES 0-8 
Volatile Matter ouisiris eea Cui o Pa be dr Ts 51-1 
Fixed-carbonl: va sbadsievnswasies velot ur ette essa sedo 7:0 
AS ooo Puis ente edu rien o A Na dee TI ME asus 34-5——100-0 


The organic gas-producing constituents of Trinidad pitch 
are essentially hydrocarbons, mixed with organic compounds 
containing sulphur and uitrogen. An analysis, calculated on 
the ash-free material, may be quoted as representing the com- 
position of the bitumen used in these experiments: C823, 
H=10-7,5=6-1, N 20:8 per cent.* 

The destructive distillation of the bitumen by heat gave 
results varying within wide limits, both with respect to the 
yield and the composition of the gases evolved. In every case 
mixtures of gaseous and liquid hydrocarbons were formed, and 
the sulphur and nitrogen of the bitumen entered, probably to 
a large extent, into combination with hydrogen, producing 
gaseous hydrogen sulphide and ammonia. 

The distillation experiments fall into three groups, according 
to the conditions under which heat was applied. 

(1). Slow distillation from a glass flask, the temperature 
rising gradually to a dull red, produces a gas very rich in 
methane (analysis A below), and at the same time a con- 
siderable quantity of liquid hydrocarbons is formed. In one 
experiment 50 grammes of bitumen yielded 29 grammes of 
solid cokey residue, 13 grammes of liquid hydrocarbons, 

le es reu e deo E 


* Clifford Richardson, ** Jour." Amer. Chem. Soc., 1910, p. 1032. 
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2 grammes of watery ammoniacal liquor and 6-75 litres of gas. 
The weight of the gas by difference is 6 grammes, which cor- 


responds closely to the weight, 5-8 grammes, calculated from 
The per- 


the volume and density of the constituent gases. 
centage yields in th:s experiment are 


Per cent. 
Resid wal coke: 5i oisi ao Eats sexe uu NE USE) 58 
Ammoniacal liquor ................... eee eene 4 
Liquid hydrocarbons ................... esses. mU 26 
12* —100 


60*990900900492900089590909654909950000908909950909€000609509099900*0929529 


iq 
Gas. 


(2). Distillation at higher temperatures, from a hard glass 
tube under such conditions that the vapours evolved during 
the later stages passed over the heated coke produced in the 
earlier stages, improved the yield of gas, at the same time pro- 

Two experiments performed 


under strictly comparable conditions gave the following 


foundly altering its composition. 


results :— 
Liquid hydrocarbons Gas yield 
Exp. Residual coke. and r gramme 
| ammoni ca] liquor. of bitumen. 
l 56 per cent. | 20 per cent. 200 cubic cm. 
2 58 m l 22 99 194 99 


The chief influence of this method of distillation on the com- 
position of the gas is to greatly increase the amount of un- 
saturated hydrocarbons (olefines) at the expense of the saturated 
hydrocarbon methane (analysis B). 

(3). Very rapid heating of the bitumen, under otherwise 
similar conditions to the above, produced tarry matter, and 
furnished a gas in which hydrogen had increased greatly in 
volume at the expense of methane, the olefines being but 
slightly affected (analysis C). 

(4). Finally, the study of the conditions at Hebburn 
that liquid hydrocarbons had not been formed to an extent 
approaching in any degree that which might be expected from 
the experiments just cited. As there was evidence that the 
vapours from the electrically-heated bitumen had been forced 
to traverse a length of several feet of highly-heated bitumen 
coke, it appeared probable that “cracking” of the liquid 
hydrocarbons had taken place, with consequent augmentation 
of the gas volume. This was tested and confirmed in the 


showed 


follewing manner :— 

The liquid hydrocarbons prepared from the bitumen in 
former experiments were dried and distilled gently in a tube 
]in. diameter over a length of 3 in. of heated bitumen coke. 
Large volumes of gas were thus generated, the yiclds being 
inversely proportional, apparently, to the velocity of distilla- 
tion. The mean yield of gas in three concordant experiments 
was 500 cubic cm. per gramme of oil; this was increased to 
300 cubic cm. in another case by very slow distillation. 

The composition of the gas is given in analysis D below. It 
contains nearly 30 per cent. of unsaturated hydrocarbons. In 
addition to this gas, a certain quantity of light oil, roughly 
Ü per cent., is also produced in the cracking process. This 
oil. like the gas, shows a high percentage of unsaturated hydro- 
carbons, the iodine values of the original and cracked oil being 
33 and 54 per cent. respectively. 

$3. ComposITION OF BITUMEN Gas. 

. Four samples of bitumen gas, prepared by the methods 
Indicated above, have been analysed. A is the gas prepared 
by gently heating in a flask, the gases and liquids not coming 
Into contact with incandescent solid material ; B was prepared 
by the tube method, in which some cracking takes place; 
C was similarly prepared, but the heating in this case was very 
Tapid; D is the gas obtained by cracking the liquid hydro- 
carbons, 

Hydrogen in the gases was directly determined in C and D 
only. The explosion data for the four gases, after absorption 
of all but nitrogen and saturated hydrocarbons, show that the 
latter are essentially methane. The hydrogen content of A 
and B is thus zero, or very small, probably not greater than in 

The volumes of oxygen and air required for complete 


* 135 cubic cm. per gramme of bitumen, 


inflammable nature. 
has been hitherto estimated chiefly by the lowest percentage 


of combustible gas in air which can be ignited explosively. 
A method has recently been described by one of us by which 
the inflammability of a gas may be measured with a high 
degree of accuracy at all percentages between the upper and 
lower limits. 

poles forming a momentary arc in the mixture, the effect of 
which depends on the voltag», the material of the poles (in this 
case iron), and upon whether the current is continuous or 
alternating, in a manner which has been worked out elsewhere.* 
There is a certain current which just fails to ignite the gas 
by its break-spark, although this may be very large and 


— | aA | B | c D. 
Methane or marsh gas (CH4) 80.0 | 59-6 | 43-1 59-2 
Olefines or unsaturated hydro- 
carbons ............ eere | 7-1 18-4 20-3 29-8 
Carbon monoxide (CO) ......... None| 2:6 2.1 2-4 
Hydrogen ...... eee one in 20-6 24 
Hydrogen sulphide (SH,) ...... 5-4 6-4 
Carbon dioxide (CO, )..... —— 3-6 4.1 ) oe ve 
ORV BON: E 1-2 2-6 0:3 0-8 
NIETO GEN «seis eixk esse iesa foren v 2-7 6-3 4-8 4-6 
100-0 | 100-0 | 100-0 100-0 


Oxygen required per c.c. of gas 
for complete combustion ...|I- 

Air required per c.c. of gas for| 9:0 c.c. 
complete combustion......... (cal.) 


combustion of the gases are calculated from the analyses on 
the assumption that the olefines are represented only by 
ethylene (C,H,). The experimental determination made in 
the case of gas D gives a value sensibly higher than the cal- 
culated, from which it may be inferred that the olefines contain 
homologues of ethylene. A special determination of acetylene 
(C,H,) made in gas B (for the analysis of which we are indebted 
to Mr. W. Thompson) gave the value 1-5 per cent. 


$4. THE INFLAMMABILITY OF BITUMEN Gas. 


The analyses of the gases derived by the destructive dis- 
tillation of bitumen are thus convincing proof of their highly 


1-85 1-65 2:10 2-43 
8.8 8-0 100 11-6 
(cal. | (cal. | (cal.) (found) 


| BITUMEN Gas 
WITHOUT LIQ 


BITUMEN Gas | j 
WITH OLEFINES 
REMovED ! 
(METHANE) l 
(! 


10 15 20 35 
Percentage af Combustible Gas in Air. 


The ordinates are the least currents which ignite the gas at break. The 


letters refer to the analyses in $3. 


The inflammability of gaseous mixtures 


An electric current is broken between metal 


* The Ignition of Coal Gas and Methane by Momentary Electric 


Arcs," “ Trans." Inst. Mining Eng., Vol. XLIV., Part I., pp. 145-174. 
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brilliant in high and low percentage mixtures, especially when 
the current is alternating. There is found to be in every case 
a lower limiting percentage of gas in air which cannot be 
ignited explosively by any kind of spark or arc. As the per- 
centage of gas in the mixture is increased the least igniting 
current falls, and in the case of continuous current soon reaches 
a sharply marked minimum. It then increases in exact pro- 
portion to the increase of the percentage of gas, until the upper 
limit of inflammability is approached, when the rate of increas? 
becomes very rapid. 

The figure contains the result of observations made in this 
way, first with the complete gas A, next with the hydrogen sul- 
phide, carbon dioxide and olefines removed. It will be seen from 
the analysis that the remaining combustible gas is 95 per 
cent. methane. In curve B there is less methane and there 
are more olefines, but higher percentages of nitrogen and 
carbon dioxide. The upper limit is clearly much higher. The 
lower limit is also about 0:5 per cent. higher, which is not to 
be expected from the known influence of olefines in increasing 
sensitiveness to ignition, but is possibly explained by the 
increase in the inert gases. 

Curve C has a perceptibly lower limiting current over a long 
range, and is midway between B and coal gas. Since gas C 
contains 20-6 per cent. of hydrogen and B none, whilst coal 
gas has 54 per cent., the intermediate position of curve C may 
possibly be the effect of the hydrogen. The reason why this 
curve bends upwards at 20 per cent. is not very clearly in- 
dicated. Apart from its sensitiveness to ignition, ethylene 
requires half as much oxygen again as methane for perfect 
combustion, and the rise in the proportion of olefines to 
methane might be the cause of the lower value of 22 per cent., 
as against 25 for gas B. 

Curve C differs from D chiefly in the much larger per- 
centage of hydrogen, and, since in other respects—for example, 
the ratio of olefines to methane—it is not unlike it, the in- 
fluence of hydrogen in extending the upper limit is clear. 

The whole problem is, however, too complex to be fully 
solved with the present data. The thermal side of the ques- 
tion has not been considered here, and the relative heats of 
combustion of the constituent gases may play an important 
part in fixing the upper as well as the lower limit. 

In the present case the variation of the lower limit is small 
(it lies between 4 and 5 per cent. for the bitumen gases), whilst 


the upper limit varies from 14 to 25 with the present method 
of ignition. 


a fault, which, extending into a short-circuit, completely 
destroyed by heat a length of 6 ft. of cable and bitumen filling. 
The total mass of bitumen destructively distilled was 22 lb. 
There was no outlet for the large quantity (70 cubic ft.) of 
inflammable vapour produced, except through the founda- 
tions, and the evidence was clear that it had passed in this way 
into the house, and had been observed there by its penetrating 
smell some time before the explosion. 

The circumstances of ignition were not evident, nor.was any 
pronouncement made on this point by the jury. There are 
several possibilities for this, the simplest, perhaps, being that 
the unfortunate man who was attempting to remove the 
skirting board to get at the source of the &noke had struck a 
match to see where it came from. There is also the fact that 
the gases emerging from a trough full of semi-molten copper 
and red hot carbon must have had a high teinperature, and ona 
rapid rush of these gases coming into contact with the 
explosive mixture formed beneath the floor this might have 
been ignited—by the exhaust, as it were, from an internal- 
combustion engine. There is, finally, the possibility that the 
access was 80 free through the foundation that as the arc ceased 
after the short-circuit was cut off the mixture was drawn in 
and was ignited in the trough, a burst of flame through the 
stones communicating the explosion to the floorspace. Assum- 
ing a possible pressure of 15 lb. per square inch, or nearly 
a ton per square foot, the damage could be readily accounted 
for. The floors in two rooms were driven apparently to the 
ceiling with such force that the two people standing on them 
were forced through, and were found on the floor above. 
Walls and windows were destroyed, and the houses shortly 
after razed for the public safety. 

There was no illuminating gas supply in the houses or nearer 
than 33 ft. across the street. The gas mains were in perfect 
order, and this was dismissed as a possible cause. 

The case is interesting on account of its freedom from cross 
issues, and it points to the necessity of making perfect seals 
in earthenware troughing wherever unarmoured cables are 
used without metallic sheathing, moisture being in this case 
the probable caus? of the initial breakdown. 


— — —— 


LONG SUBMARINE TELEPHONE CABLE. 


As briefly noted in last week's issue the work of laying a PRF 
À : : . telephone cable has recently been completed between Vancouver an 
According to the electrical experiments, therefore, bitumen Milos. B.C., in the Gulf R Georgia, Os Ing both to its great length 
gas, however produced, falls between marsh gas and coal gas | and the extreme depth (200 fathoms) at which it is laid this cable 
in its inflammability, approaching the former in sensitiveness | 
when produced slowly in a flask and the latter when produced 
rapidly over its own hot coke. There is a general agreement 
between the curves and the analyses, one interest of which is 
in the support which it gives to the electrical method used of 
testing the relative inflammability of gaseous mixtures of any 
desired composition. 


$5. THE HEBBURN EXPLOSION. 


The conditions under which this occurred were certainly 
very exceptional, and were probably unique in the chain of 
events which led to the destruction of the houses. The con- 
tinuous-current mains had vulcanised butumen insulation of 
good quality, but, owing to a combined dip and bend in the 
run, had become displaced one above the other at the bend. 
The covering tiles at this point did not quite meet, allowing 
moisture to diffuse m from the surrounding ground. The 
wooden cable trough was laid a few inches from the founda- 
tions of the houses, which consisted of large stones uncemented 
together, and so loosely laid that there were many wide pas- 
sages between them, through which it was eventually found that 
hot sooty vapours had passed in large quantity into the space 
beneath the flooring boards of the ground-floor rooms. "The 
total volume of this space, which was ventilated in the usual 
way by an air brick and ventilator from the street, was 350 
cubic ft. The point of entry of the ventilating air was exactlv 
opposite that at which the cables were found to have developed 


Fia. 1.—SEcTIONAL ViEW OF VANCOUVER TELEPHONE CABLE. 


marks a step forward in telephone engineering, and we are therefore 
pleased to be able. through the kindness of Messrs. W. T. Henley s 
Telegraph Works Co., the manufacturers of the cable, to give some 
further details of it. E 

This cable, a sectional view of which is shown in Fig. 1. was laid 
by the British Columbia Telephone Co. The length of the cable is 
28-3 nauts, and it is continuously loaded.’ It comprises four con- 
ductors each of which consists of a central wire 0-082 in. in diameter. 
this being surrounded by 12 smaller wires each 0-0285 in. in diameter, 
thus giving the composite conductor a diameter of 0-139 in. and à 
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understand that a continuously-loaded type of cable was adopted in 
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weight (cf 200 lb. per naut.  A'soft-iron wire. 0:012 in. diameter is 
wound closely round this. making 70 convolutions per inch. The 
conductor is then covered with gutta-percha having a weight of 
300 Ib. per naut.. and the four cores are stranded round a centre of 
yam with vaca worming between the ccres. The whole is then 


E " 
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Fc. 2.—VIEW OF THE CABLE ON BOARD THE CABLE SHIP. 


covered with brass teredo tape and armoured with 15 galvanised 
steel wires, each 0-192 in. in diameter, which are embedded in yarn 
andJprotected by two layers of yarn and preservative compound, 
The whole cable has a diameter of nearly 2 in.. and weighs 8 tons per 
naut. The electrical constants of each core per naut are as follows : 
Resistance. 4 ohms; capacity. 0-35 mfd.; dielectric resistant, 250 


Fic. 3.—ONE or THE SHoreE-Exp Htts. 


megohms after one minute's electrification at 75°F. The attenuation 

Constant is about 0-019 per naut. of cable at 800 cycles per second. 
As regards operation the cable is worked with a phantom circuit 

80 that it can be used for three conversations simultaneously, We 


falls. 


place of the more usual coil-loaded pattern owing to the depth of the . 
water. the latter type not being considered to be safe in the Gulf of 
Georgia. The maximum depth at which the cable is laid is about 
1.300 ft. The total cost was £24,000. 

Fig. 2 is a view of the cable in the laying ship's hold and Fig. 4 shows 
the paying-out gear on the same ship. The work of laying began 
early on the morning (3:30 a.m.) of June 16th last, the shore end at 
Point Grey being then connected up. The ''Princess Louise," 
on which the cable was stowed, was towed by a large tug, while two 
other tugs acted as escorts. The work progressed successfully so 
that at 8:30 a.m. 4 miles were laid, while at noon 13 miles had been 


(Fic, 4.—View or Pavisa-OvT GEAR ON THE “PRINCESS LOUISE.” 


completed. The work}was finished at 5:30 p.m.. and after a few 
days, which were occupied in testing. the cable was successfully put 


to work. Fig. 3 shows a view of the shore-end hut. 


LONDON MOTOR TRAFFIC. 

The Select Committee of the House of Commons which was 
appointed to inquire into the circumstances which have led to the 
large and increasing number of fatal accidents in the Metropolis due 
to motor omnibuses and other forms of power-driven vehicles has 
issued its report. The Committee held 42 sittings for the hearing of 
evidence, 54 witnesses were examined, and the evidence of some. 
of the engineering and technical witnesses has appeared in THE 


ELECTRICIAN. 
After giving statistics of motor traffic. streets accidents, &c.. in the 


Metropolitan area, the Committee state that they have had forced upon 
them the conclusion that a speeding upof every department of municipal 
and parliamentary government is necessary, and that the wise selection 
of the instruments by which an improvement shall be obtained is the chief 
portion of their task. This speeding up. they are of opinion, can best be 
secured by the concentration of responsibility and legislative and ad- 
ministrative power into closer compass. This concentration should 
affect both the municipal and national machinery of government. At 
one point no change needs to be made, for no one has «vggested, and no 
one could have grounds for suggesting, interference with those executive 
functions of the police in the streets which are so admirably performed by 
them where they come in contact with the public. In the making of the 
regulations and by-laws which are carried out by the police. however, 
the support of an elective body is necessary, in order that public opinion 
may fully endorse stronger measures of control; and where finance is 
involved the consultation of the tax payer and ratepayer is indispensable. 
The ultimate financial responsibility and direct administrative responsi- 
hility should be united in the same hands; and they can only be in the 
hands of bodies directly representing the public. The control of the 
streets is essentially a municipal function, and the same minds should 
have before them the question of the adequacy of the street, the facilities 
for traffic and its regulation, and the safety and convenience of pedestrians. 
These duties cannot. consistently with the principles upon which local 
self-government has developed in England, be assumed by Government, 
whether directly or by devolution to a body not responsible municipally 
and not endued with financial powers. Nor can it be expected that 


Parliament would deprive itself of power to secure equitable arrangements 


in the local legislation which it enacts, and in the supervision of local 
affairs by the various Departments of State, upon whom that duty now 
It remains, therefore, so to adjust the municipal institutions of the 
Metropolitan area and the instruments by which Government control 
is exercised that the public and the varied interests concerned may feel 


confidence in the justice and impartiality of the decisions taken. 


The report analyses the statistics of accidents supplied by the Board 


of Trade, the Chief Commissioner of Police, &c., and it is pointed out 


F 


824 THE ELECTRICIAN, AUGUST 22, 1913. 


that the conclusions to be drawn from the figures would he more definite 
if they could know the exact proportion of vehicles belonging to each class 
in each category of the traffic. After referring to the administration and 
traffic regulations in the City of London, the report deals with the design 
of vehicles, the use of guards, competition of tramcars and omnibuses, 
training of driver and motormen, speed limits, &c., and the Committee 
recommend the extension of the limits of the Metropolitan Streets Act. 
1867, so as to embrace the whole of the Metropolitan area, and certain 
amendments of the law relating to motor cars are also recommended, 
After setting out the functions of the varions Government departments 
and municipal and other public bodies concerned in the traftic problem, 
the report concludes :— 


Your Committee are of opinion that the routes, time-tables and number 
of stage carriages should be subject to regulations formulated by County 
Councils and County Borough Councils, and. contrmed by the New 
Traffic Branch referred to below, with a right to local authorities and other 
interested parties to be heard. 

Bearing in mind the distribution of powers and Cuties, national and 
municipal, your Committee have carefully considercd) the question of 
machinery best to be used in controlling and provicing for London trafic. 
The bodies to which these powers and duties are entrusted are very 
numerous and tenaciously uphold the local interests. The Roval Com- 
mission which reported in 1905 took a very comprehensive view of the 
whole problem of London traffic. Many of the difliculties which have been 
laid before your Committee were considered by them. and measures 
suggested to meet them. Very little of what they recommended has been 
done. Their chief recommendation was the establishment of a Traffic 
Board, and upon this hung the execution of most of the proposals which 
they made. The chief reason which appears to have influenced them in 
their recommendations was the desire to secure an authority with powers 
and jurisdiction over the whole of Greater London. The Royal Com- 
mission proposed to set up a Traffic Board consisting of a chairman and 
not more than four nor less than two other members, all of whom were 
to be specially qualitied persons nominated by His Majesty’s Govern- 
ment. The recommendation of the Royal Commission with regard to by- 
laws and regulations was that they should be made in the Metropolitan 
Police area by the Commissioner of the Metropolitan Police with the 
approval of the Secretary of State for the Home Department, and in the 
City by the Commissioner of Police of the City with the approval of the 
Court of Mayor and Aldermen, such by-laws and regulations to be 
examined by the Traffic Board, which, after conferring with the local 
and street authorities concerned, should submit recommendations to the 
Secretary of State for the Home Department, with whom final approval 
should rest. Your Committee are of opinion that what is required is a 
new arrangement of the functions of Government Departments, and for 
all matters of a municipal nature the concentration of power and responsi- 
bility upon existing central authorities. The latter must eventually be 
the paymasters; they are in contact with the ratepayers, and are in daily 
touch with changing conditions. The duty of originating and accom- 
modating traffic schemes and regulations is in the opinion of your Com- 
mittee a municipal duty. It is the prime duty: and co-ordination, 
however necessary and important, is an adjunct. Co-ordination can he 
secured by consultation between adjoining municipal authorities under 
the direction and advice of a Government Department which is itself 
properly constituted to meet the special conditions. No far as the special 
dangers mentioned in the reference to your Committee are concerned, the 
concentration of responsibility in several authorities. within Greater 
London would not be a disadvantage. The dangers are most intense, 
and the necessity for control most urgent in the Inner Bing, and that area, 
outside the City, has one existing body, the London County Council, In 
the Outer Ring there are five counties, and each has within it many 
authorities, They cover an area of some 600 square miles, and have, of 
course, very varied conditions. Large as the area is the necessary powers 
could not, except in County Boroughs, be entrusted to any smaller unit 
than the County Councils, which might be relied upon to represent the 
interests of any locality in case of negotiation with the London County 
Council. There remains the case of the Metropolitan Borough Councils. 
They are large and important bodies, with great financial resources behind 
them and important interests to represent. It isin connection with schemes 
involving tramways and street improvement that their financial interests 
and the interests of London as a whole come into conflict. Your Com- 
mittee believe that the arrangement they suggest will be such as should 
secure their confidence, In view of possibly divergent interests an appeal 
is required to à Government Department conversant with all details, 
and devoting its whole attention to the questions which arise. At 
present. as has been set out, no one Government Department fultils the 
requirements. Your Committee contemplate à body of sufficient 
standing to command the respect and confidence of Parliamentary 
Committees and of all the municipal authorities with which it will come 
into contact. It should superséde or absorb the London Traffic Branch 
of the Board of Trade. It should consist of a small number of specially 
qualified persons and the choice should not be limited to Government 
officials. Expert advice of the highest character should be put at its 


disposal. Your Committee do not propose that the body should be a 
separate Government Department but recommend that it should be a 
tranch of the Board of Trade. The dutiesof the New Traffic Branch may 


be briefly outlined :—All schemes relating to London Traffic presented to 


Parliament should be examined and reported upon by it, and no other 
Department should report to Parliament, except through it. It should 
actively concern itself with the traffic problems of London, working 
through and in harmony with the various existing bodies responsible for 
the various areas. It should hold conferences, if requested or by its 


own motion, with the representatives of various municipal authorities 


concerning the development of through traffic routes, and other matters 
in which common action or agreement is advisable. It should have power 
to hold public enquiries in order that the interests of localities may be 
ascertained, and due weight given to them in consideration of all pro- 


jected undertakings or new by-laws. It should have power to summon : 


witnesses, — All by-laws relating to London traffic should come before it 
for confirmation. It should be the contirming authority for the regula- 
tions of County Councils and County Borough Councils as to routes, &G, 
of stage carriages: and should hear appeals from the decisions of Councils, 
It should fix where it considers necessary, on the application of a local 
authority, special speed limits for motor omnibuses and speed limits 
for all motor traffic. It should have power to regulate the structural 
character of all stave carriages, It should receive reports. from the police 
and parties concerned, of all traffic accidents. and special reports from 
coroners of inquests. Other duties might be laid or devol ed upon it as 
experience suggests, 

Other recommendations of the Committee are :— 

That the Heensing of stave carriaves and hackney carriages be a duty of 
County Councils and County Borough Councils, subject to a right of 
appeal to the new trathe branch. 

That special speed limits for motor omnibuses and other heavy motor 
trafic be imposed where conditions are especially dangerous. 

That tratie points be fixed at a greater number of crossings. 

That more refuges be provided. 

That as soon as practicable means be taken to remove the congestion 
caused by dead ends of tramways, street. markets and roadway 
obstructions. 


CORRESPONDENCE. 


SYSTEM “AÀA ONDE UNIQUE” OF THE SOCIÉTÉ 
FRANCAISE RADIO-ELECTRIQUE. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sin: The statement of Prof. Howe which appeared on 
p. 656 of vour issue of July 25th, that the svstem used by the 
Societe Francaise Radto-Electrique is unable to produce a 
single wave with tight couplings, is based upon two facts which 
fully explain his errors: First, Prof. Howe did not take the 
trouble to solve the equations (4) and (5) which he reproduces 
in his article, Second, Prof. Howe does not seem to understand 
the meaning of tuning of circuits I. and IL. (Fig. 1), and he 1s 


Fic. 1. 


making an unreasonable comparison of the coupling coefficients. 
I shall not reproduce the general equations for the three 
cireults as they are well known and correctly given by Prof. 
Howe. but shall simply write down the two equations (4) and 
(5) resulting from the elimination of d2q,/d@, viz. :— 
d? LLM, d? 'LQL,-M,;?"€,. "^ ^ 
> » 
dq, MM. en L T3 xu 
d? /— LjLb,-M;?' d? L,L4—M, C, 
To resolve these equations we have, of course, to take in 
consideration the following expressions :— 
M, LT kiv LiL, M, = ky v LL. " e œ (6) 
Moreover, the tuning of the two circuits I. and II. before coup- 
ling gives the condition L,C,;=L,C,. Let q=Qe“"(J=V —1) 
be a solution of the equations (4) and (5). We shall use in it the 
suffixes 1 and 2 for the quantities corresponding to circuits I. 
and II. respectively. By introducing this solution into (4) we 
may easily obtain 


MM, L4L, Q, 


y. . (3) 


—eQ EL IE. wQLPEAL.QQ4-9. 0 
© Lb -M. © L,L;-M?P Lh, | 
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- aside, as might be easily shown bv a complete discussion, 
' taking into account the damping of the circuits. 
` solution of importance in practice is œ”, and this agrees com- 
pletely with the value contained in the British Patent No. 
.11,703. Consequently the claim of the Société Francaise 


EN - 


‘to discuss the so-called analogy bv which Prof. Howe attempts 
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. Multiplying and dividing the second term by L, and assum- 
' ing that Q corresponds to the natural frequency (9/221) of the 
circuits I. and II. before coupling we obtain 


| L _ 
-eA1— R3), He oU, (7 
1 


and by a quite similar way 


-o&(1—k)0,- bk / F170, -Q, Q6. . (8) 


Dividing the equations (7) and (8) by Q, we can then draw 
from each the expression of Q,/Q. as follows :— 


Q, oX1—2,) — Q? 
Q. I NE EE e è " e. . (9) 
i kik V mo? 
L, 


A 
o, hh EO 


Q: (1—4,)—-Q? o 
which finally give the resulting equation to determine the value 


of w, that is— 
ofl (ktk) Q2 kk] + Q4=0.. (11) 


From (11) we obtain for œ? the two values 


(10) 


E uus xu) 


where 12 — /,? 2- £,?. 
Thus the complete solutions of the equations (4) and (5) are 


(0) 6 ve ue xod xt a: & & AEB 


I 
o=Q Oe uweomouom d ub 
1-42 


The first value w= Q is a special solution which must be set 


The only 


Radio-Elect rique is fully. justified. 
It appears to me, in conclusion, that it will be waste of time 


to escape from the mathematical treatment of the problem. 
This analogy leads to formule which are absurd. and by no 
means give a solution of the equations. I am also entitled to 
remark that Prof. Howe's statement is based on a fallacy, and 
it would have been wiser. before starting a discussion in a so 
unusual manner, to obtain help from a student of algebra. 

As to the results of Prof. Howe's experiments, doubtless he 
is able to use an oscillograph, and I would, therefore, simply 
remark that the results agree so well with his mathematical (?) 
treatment that it Is useless to give to them anv kind of attention. 
Experiments have been made hv officials and the results agree 
completely with our conclusion.—I am. &c., 

Paris, Aug. 7. 


i^ 


J. BETHENOD. 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I fully expected that my article criticising the above 
system would be attacked by M. Bethenod. but I am very much 
surprised to find that he relies more on tlie effect of abuse and 
Innuendo than on anv real attempt to refute my arguments. 
He complains that I did not take the trouble to solve equations 


. (4) and (5) and suggests that I should have obtained help from 


|. & student of algebra. 
. ested in the subject would know that these equations are solved 


and discussed in a number of text-books. 


I assumed. however, that those inter- 


It will be obvious 


to all who read the article that my object was to show that the 
à onde unique ” led to results identical with 


question is largely one of what is understood by the coupling 
coefficient in the svstem “à onde unique," and I must leave 
readers to form their own conclusions as to the reasonableness 
or otherwise of my use of the term and also as to whether I 
understand the meaning of tuning the two circuits I. and II. 
M. Bethenod must be allowed to Judge whether it would be a 
waste of his time " to discuss the so-called analogy by which 
Prof. Howe attempts to escape from the mathematical treat- 
ment of the problem." I doubt, however, whether any dis- 
interested person will detect in my article any desire to escape 
from any treatment of the problem, mathematical or otherwise, 

M. Bethenod's fina! gentlemanly suggestion, that my oscillo- 
graph results agree so well with the mathematical treatment 
that it is useless to eive them any kind of attention, reminds 
me of a duty which I omitted in the original article, viz., to 
thank Messrs. Websdale and Linslev, two students of the City 
and Guilds (Engineering) College, who carried out the experi- 
ments and obtained the oscillograms for the various conditions of 
coupling, &c., without any knowledge of my calculations, with 
which, as M. Bethenod savs, thev agree so well. 

In conclusion. J can only say that the tone of M. Bethenod’s 
letter is such as to strengthen one’s doubts of the claims made 
in connection with this system.—I am. &c., 

Beddgelert, N. Wales. Aug. 13. 


G. W. O. Howe. 


— —M M— —— 


“AIR FILTRATION COOLING AND VENTILATION 
OF ELECTRICAL MACHINERY." 
TO THE EDITOR OF THE ELECTRICIAN. 

"IR : In reading the report of the discussion on Mr. Christie's 
Paper one realises that it 1s very easy for misconceptions to 
arise in interpreting correctly experimental observations on 
systems of forced ventilation of electrical machinery. It was 


- 


CasE 2. 


CaskE 3. 


remarked by one speaker that so long as the temperature of the 
air leaving the machine was well above that of the air going in 
no harm could result. This statement is correct when taken 
in connection with wet-air filters, and if it is understood that 
there is an upper limit to the temperature of the ventilating air 


80-called system * à on ich it i 
those obtained with the ordinary coupled circuits. Having | leaving a machine bevond which it is not advisable to allow it 
shown that both systems led to equations identical in form. ! to rise. For a given machine running on full load the tem- 


there was surely no need to go over well-known ground in ` perature rise becomes constant at the end of four or five hours, 


indicating that the heat removed by the ventilating air is 


solving these equations. | . : 
M. Bethenod says that I make an unreasonable comparison ' equivalent to the losses in the machine. It follows, therefore, 


of the coupling coefficients, but, as I showed verv clearly, the that for a fixed volume of air the increase in.air temperature 


-r 
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will be constant. Any increase in the temperature rise of the , WEIGHT OF ELECTRICAL APPARATUS AND PRIME 


air indicates that the amount of air passing through has been MOVERS.* 
d'minished and that the temperature rise of the machine has | uv ud DOGUETR 
been increased. The statement, therefore, that so long as the TER um » ke € chers 
temperature of the air leaving the machine was well above that .Freguenty LO eset FOI. dg Det e e or. 
| age ld be done. requires to be taken given machine. To offer some assistance in this matter the curves 

of the air going in no harm cou eral here reproduced have been prepared after consulting a great many 
with the context already mentioned above. ; | sources, not only the bulletins of American and European manufac- 

With regard to the question of pressures obtained at the | turers, but also the whole literature as given in periodicals and text- 
inlet to a machine, the figures given by one speaker are more | books, the only requirement being that the data must be less than 
easily understocd when it is considered that it is pressure | 10 years old and preferably not over five years. 
differences, causing air currents to f'ow, that are measured by 
the gauge, and that it is from atmospheric pressure as zero that 
the pressures are measured. The three cases mentioned are 
shown in diagram form, where AB. BC and CD may be taken 
to represent the positions of the inlet to the machine, the 
internal fan and the machine with respect to each other. F, 
and F; are the auxiliary and internal fans respectively. The 
vertical lines indicate the pressures above or below atmo- 
spheric pressure at the points A, B and C. and the inclined lines 
the pressure grad:ents between the points A. B, C and D. In 
case (1) BE is obviously below atmospheric pressure. since the 
flow is from A to B. Hence the reading of the gauge is — } in. 
In case (2) the pressure BE observed is +2in., being that 
necessary to cause a flow of air from B to D through the 
stationary fan 'F;, which acts as a resistance similar to the re- 
maining portions of the air circuit. It should be noted that 
the pressure at B 1s, as in case (1), below that at A. In case (3) 
the pressure at B is 4- d in.,'and is the pressure produced by the 
fan F, at A, less the pressure necessary to cause the air current 
to flow from A to B, this 3 in. pressure being added to the pres- 
sure of the fan F,, and available to produce the flow of the a'r 
through the resistance of the machine, as shown. The pressure 
at B is still seen to be below that at A, as in cases (1) and (2). 

By connecting a U-tube so that one limb communicates 
with A and the other with B it would be found that the 
pressure at B is in all cases below that at A. the amount de- 
pending on the air current flowing.—I am, &c.. 
Stafford, Aug. 14. DANIEL A. HACKETT. 


—— 


«TRAMWAYS OF THE UNITED KINGDOM.” 
TO THE EDITOR OF THE ELECTRICIAN. 


0,01 | 0.1 1.0 10 100 
Multiple Logarithmic |. 
KW. 
Be P.M. 


Fig, L.-—CURVES FOR OBTAINING APPROXIMATE WEIGHT OF PRINB 
Movers. 

Although the curves contain the meat of the matter, a short dis- 
cussion and explanation would not be out of place. First m ex- 
planation, logarithm paper was used, because it gives straight-line 
curves and is very economical of space. Curves of this nature can 
easily be extrapolated as the dotted curves in Fig. 2, whereby the 
weight of the smallest motors and transformers cau be easily estl- 
mated. In using the curves it should be noted that for transformers 
the upper scale of Fig. 2 is to be used. For the machines, "' pounds i 
means weight of active material plus weight of shaft, spider, bearings, 
&c.: in other words, the total weight of the machine. In the case 
of alternators, the abscissas are (k.v.a.) -(r.p.m.) ; for induction. 
motors (kw. out put)—(r.p.m. ). 


SiR : In the cenclvding part of my article on the © Tramways 


X * bd a9 * * . KVA 
of the United Kingdom," which appeared in vour issue of the Frequency ud 
4° 100,009 


15th inst., I regret to observe three errors which I wish to 
correct. In the paragraph on Inclusive Car-mileage Expenses, 
the word “ Receipts’ per car-mile crept into the heading of 
the second part of the table. in typing, and is both redundant 
ard wrong, as it is the costs per car-mile that are meant. — In 
the Analysis of Working Costs the total is wrongly given as 
6-524d. instead of 6-624d. as mentioned in the first paragraph 
of that section. This is.a typesetter’s error arising from in- 
distinctness of the typewritten original ; and the item for rent 
0-045d. is omitted from the total of rent, rates and taxes, which 
should be 0-457d. ard not 0-412d. 

The responsibility for these misfakes is wholly mine in not 
more carefully reading the proofs, and I can only plead in 


5 
EH 


SE 
 TliilliPounds 


extenuation that I was so weary of the whole subject by that. ERU jia 
Eime that wished the thine eee (et with e| — [rif T TIE LUU 


0 
Multiple Losers 
with dotted lines R.P.M. 


Fig, 2.—CURVES. FOR OBTAINING APPROXIMATE WEIGHT OF E 
APPARATUS. 
In commenting on the curves of Fig. 2 it is obvious that any of 
these curves can be expressed in the form of an equation, for examplet 
Weight in pounds of a transformer, including case and 


London, Aug. 20. A. J. Lawson. 
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[Copies of the undermentioned works can be had from The Electrician office t fr 
(unless otherwise stated), on receipt of published price, adding 3d. for banks published 
pail geen per cent. for books published net. Add 10 per cent. for abroad or for 


“ Proceedings of the Royal Society." Series A, Vol. LX XXIX. a NI 
No. A 608. Mathematical and Physi:.1 Sciences. 4s. : oil 1,800( E 5 


7 ; » sera ; i frequency 
English and German Technical Terms.” Compiled by J. G. Horner Referring to Fig. 1, which was R from data given by Mr, 


E ie ae eae Holtzmann. (London: Crosby | Av p Hird, in the “Journal” of the Institution of Electrica 
“ Oil Fuel.” By Prof. V. B. Lewes. (London: Wm. Colli _ | Engineers, September, 1912, it is evident that electric’ appare 
Co.) Is. net. l ? Bo OTS on the average is lighter than the prime mover for the same (k.v.&.) 


I 


“The Case Against Railway Nationalisation." By rpm.) 
E | sation. y E. A. Pratt. ° LEA E S "uu" 
London: Wm. Ccllins, Sons & Co.) ls. net. i * From the “ Electrical World.” 
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trical science and industrv we act as a focal point through 
which a mass of commercial literature—catalogues, price 
lists, leaflets, booklets—regularly passes, and we are thus 
afforded a unique opportunity of comparing list and net 
prices. We can vouch for the above statement astodiscounts. 
In the majority of cases it mav be expected that the higher 
the discount allowed the higher the printed or list. prices. 
Merchants and trading firms must find it a costly and trouble- 
some business to keep track of all these vagaries of prices and 
discounts. Time and monev spent in that way are utterlv 
lost, and it seems to us unnecessary. The present system, 
or the lack of it, has been taken for granted, and, indeed, 
may have served its purpose at one stage of the develop- 
ment of the industrv ; but the ramifications of trade are 
extending, and it is becoming imperative that commercial 
transactions should be free from complexities which serve 
no useful purpose or which merelv exist to satisfy some whim. 
The well-known groups of manufacturers, such as the cable 
and lamp makers, have done good work in establishing 
fixed understood discounts for their products, and what thev 
have been able to accomplish should not be impossible in 
the accessories and other branches of the trade. There are 
central organisations which can take up a matter of this 
sort and they should be able to get together the various 
interests concerned with a view to formulating, at any rate 
as & preliminary to something more definite, a basis for 


TRADE DISCOUNTS. 


Without a close knowledge of other trades we are unable 
to estimate the value of the criticism which we hear levelled 
from time to time against. the scale of discounts which 
obtains in the electrical trade and the practice of many 
supply houses of granting such discounts almost indis- 
criminately to their customers. We are, however, in no 
kind of doubt as to the existence at the present time of a 
remarkably wide range of discounts, and of the chaos 
which it occasions in the trade branches of the electrical 
industry. The origin of the svstem is buried among the 
antiquities of the trade, judging by the general ignorance 
of everyone who may be asked to explain the present 
State of affairs. Probably, if more were known as to 
why such and such discounts were settled upon as the 
best for certain articles, it might bé possible to hit upon a 


general agreement. 


The Qualities of Various Gases for Use in Gas Engines.— 
According to particulars given in “ The Times Engineering 
Supplement," blue-water gas. owing toits greater calorific power, 
yields somewhat better results than ordinary suction gas when 
employed for driving gas engines. This gas, however, cannot 
be regarded as ideal for power purposes, as, having a hydrogen 
content of over 50 per cent., there is some likelihood of the 
charge firing prematurely. In practice, however, smooth 
running is not affected. and experiments with a 40 m.P. 
engine have shown that, taking coal-gas as unity, the 
efficiency of water-gas is 1-19. The consumption of blue gas 
usualy averages about 35ft. per brake-horse-power hour, 
against 80 cub. ft. for suction gas. It is necessary that water- 
gas should be passed through a vessel containing oxide of iron 
before use in order to eliminate the sulphur impurities. 


discounts. It is this lack of a common ground upon which 
to set up a standard of discounts that is responsible for the 
wasting of considerable money and time in present-day 
electrical trading. There must be some happy mean at 
Which the electrical trade would be prepared to remain, 
there being, of course, a certain flexibility which would 
allow of variations in the material and labour markets. 
The fact which must; impress an outside observer as singular 
I8 the many different discounts which are in vogue even in 
the same branches of the electrical business. Some manu- 
facturers have their own pet fancies in discounts, and will 
exercise them by putting a different scale on each line of 


PARLIAMENTARY INTELLIGENCE. 


POST OFFICE (LONDON) RAILWAY BILL. 


In the House of Commons on Thursday last. on the consideration of the 
Lords’ amendments to this Bill. the Postmaster-General (Mr. H. Samuel) 
explained that the Bill proposed to allow the Post Office to obtain its 
electricity supply for its tube railway from its own generating station at 
Blackfriars. That station produced 4.500.000 units per annum, and as 
onlv about 480,000 units would be needed for the railway. that could 
he produced from the present. building and plant with an initial capital 
expenditure of about £11,000. After referring to the amendment made 
by a Committee of the House of Lords he said he was willing. if the supply 
from outside sources was actually cheaper and would enable the Post 
Office to effect a saving, to take his supply from outside. He would, o 
course, require security that the outside supply would not be temporarily 
charged for at a cheap rate anl then charged for later at a dear rate. A 
com promise was come to on these lines in order not to imperil the passage 
of the Bill. His power to obtain his supply from his own station was 
restored, but he undertook, ir the result would be a clear saving. to take 
it from outside. 

The Lords’ amendments were then agreed to. 

In reference to the reportof the proceedings before the Sclect Committee 
of the House of Lords, which appeared in ourc last issue (p. 784), the figure 
at which the Electric Supply Cos. (the City of London Electric Lighting 
and the Charing Cross, West End and City Electricity Supply Com panies) 
offered to give asupply of electrical energy was £4 per kilowatt of maximum 
demand, plus 05d. per unit for current consume d. and not 05d. per unit 
as reported. 


sm ——À  ———— 


MARCONI COMPANY'S PATENTS. 


In the House of Commons on Friday last week, on the motion of Mr. 
T. Hall, a return was ordered to be prepared and issued of patents in 
respect of which royalties will be payable under the contract between 
the Post Office and Marconi's Wireless Telegraph Co. for the Imperial 
Wireless Chain, the dates when such patents were granted, the areas in 
respect of which they run. and the dates when they expire in ordinary 
course. 


ee * 


Royal Assent.— On August 15 the Royal Assent was read to the 
following new Acts of Parliament :— 
Post Office (London) Railway. 
Expiring Laws Continuance. 
Telegraph (Money). 

Tramway Orders Confirmation. 
Electric Lighting Orders (Nos. l 
to 7) Confirmation. 


Mexborough and Swinton Tram- 
ways (Rail-less Traction). 

West Bromwich Corporation. 

West Kent Power. 

Central London Railway 

Edinburgh Corporation. 


Wemyss Tramway Order Confir- | Leicester Corporation. 
mation. Derby Corporation. 

Richmond (Surrey) Electricity Southport Corporation. 
Supply. Bradford Corporation. 

Chestertield Corporation (Rail-less Huddersfield Corporation. 
Traction). Great Western Railway. 


Wimbledon and Sutton Railway. 

Westgate and Birchington Gas and | 
Electricity. 

Leeds Corporation, 

York Corporation. | 

Brighton Corporation. 

Metropolitan District Railway. 

Coventry Corporation. 

Hove Corporation. 

Metropolitan Railway. | 

Rhondda Tramways (Rail-less 
Traction). 


London Electric Railway. 
London, County Council. (Tram- 
ways and Improvements). 


(Rail-less Traction). 
Southend-on-Sea Corporation. 
Reading Corporation. 

City and South London Railway. 
Morley Corporation. 

Nottingham Corporation. 

— Western Valleys (Monmouthshire) 
| Rail-less Electric Traction. 


Electric Lighting Provisional Order (No.8 Kingstown) Bill.— 


In the House of Lords on Thursday last it was agreed that the promoters 
of the bill, which had been introduced into the House of Commons during 
the present session of Parliament, shall have leave to introduce the same 


in the next session of Parliament, subject to certain conditions. 


PROTECTION OF HOUSE-WIRING FROM RADIO- 
TELEGRAPHIC DISTURBANCES. * 


BY G. F. GRAY. 


With a view to studying the disturbances caused by wireless 
telegraphic radiation quantitatively and devising means for pro- 
tecting electrical circuits from damage by them, a number of experi- 
! It was found that by entirely enclosing the wire 
in a metallic sheath (woven wire cover, or conduit) earthed at 
frequent intervals, disturbances may be effectively prevented. 
This, however, is not possible in many cases, particularly that of 
| In these cases the most 
satisfactory protector is an aluminium cell lightning arrester directly 
In this and all other cases it 
must be 


ments were made. 


service wiring and outdoor lines in general. 


connected from each wire to earth. 


* Abs 
Abstract of an article from the 5 Genera! Eicctric Review," U.S.A. 


Metropolitan Electric ‘Tramways 
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connected at the terminals of the apparatus to be protected, and that 
the earth connections must be short and not themselves subject to 
the influence from the radiating waves. On account of its inherent 
characteristics the direct connected aluminium cell is ideal, since it 
maintains a film which just prevents the flow of current due to the 
dynamic voltage and responds instantly to the least rise of potential. 
There can be nothing better than this form of protection for direct- 
current circuits. Owing to the short life of the aluminium plates 
when the cell is directly connected to an alternating-current circuit, 
however, it is not in general adapted to them. Only when the 
apparatus to be protected is of considerable value and the arrester 
can be frequently inspected is its use warranted. A high non- 
inductive resistance directly connected from line to earth was also 
tried with some success. It was found, however, that in order to 
obtain satisfactory protection the resistance could not be of a value 
high enough to render the energy loss in it negligible, and in conse- 
quence it was abandoned. In case the incoming impulses were 
extremely feeble it might, however, be satisfactory. The third 
method of protection tried was the recently developed vacuum tube 
lightning arrester. This device consists of a # in. gap between a disc 
electrode and the inner wall of an exhausted metal tube. The spark 
potential of this arrester is 300 to 550 volts direct current (200 to 
400 alternating current) ; and if properly connected to an alternating 
current line it gives entirely satisfactory protection. A low resistance 
ix sometimes used in series with these tubes. If this is not done, the 
line fuses between the arrester connection and the source of energy 
should be of at least 25 amperes capacity, or, better still, be entirely 
omitted as the dynamic current sometimes follows heavy static 
discharges for a half cycle. 

Further, to test these results an installation was made of the two 
tv pes of arresters previously mentioned (aluminium cell and vacuum 
tube) on the service wiring in the neighbourhood of an active amateur 
station. The sending apparatus consisted of a } kw. closed core 
transformer, a glass plate condenser, a rotary spark-gap giving about 
600 sparks per second, and an oscillation transformer of the flat coil 
* pancake” type. The secondary voltage was approximately 
13,000 and the maximum output as measured by hot-wire ammeter 
was 2.8 amperes. The current for operation is taken from a 60-cycle 
115-volt circuit. The antennz consisted of eight wires, each 72 ft. 
long. spaced 2 ft. 8 in. apart, the lower end being 40 ft. high and the 
upper end 67 ft. high. The wave length is estimated as being 200 
to 300 metres. As soon as the circuit was tuned for maximum out- 
put, the resulting disturbances burned off the fixture wires in & 
.handelier located in one of the houses, and also immediately broke 
down and burned through the insulating joint between this light 
fixture and the gas pipe. : 


The tests made at this point, using vacuum 
spark-gaps, showed induced potentials of 500 volts or more: The 
fixture was rewired and reinsulated, and two aluminium cells were 
installed on the incoming wires just after they entered the house, the 
cells being connected from the two outside wires to the earthed neutral 
of the three-wire system. No further trouble was experienced in 
this house. About this time a fixture in the next house, as well as a 
switch, began to crackle from discharges. Ina house on the other side 
of the first one two fixtures were affected by static charges and the 
are which followed burned through the canopies. One socket in this 
house was also short-circuited, and fuses blown from time to time due 
to fixtures arcing over. It was thought that the proximity to the 
antenn:e of the service wires for these three houses was the cause of 
the trouble, and it was arranged to move these to another position. 
Two days after the wires were moved, the induced discharges burn 

out the meter in the third of the above-mentioned houses. Tests 
showed discharges across vacuum gaps having spark potential of 
about 500 volts. It is irfteresting to note that although the dis- 
turbances in this house were very severe, there was absolutely no 
trouble in the other houses that were previously affected. Opera- 
tions were suspended until vacuum tube arresters were installed on the 
incoming lines, the arresters being connected outside to neutral an 

neutral earthed to a pipe driven in the earth directly below the 1n- 
coming wires. A small resistance was used in series with the tubes 48 
mentioned above. This absolutely corrected the trouble in this 
house. A few days later trouble developed in an absolutely fresh 
house. Filaments were broken and fixtures crackled promiscuously. 
Tests showed the presence of a high potential as in the previous cases, 
and again the installation of the vacuum type arresters gave immunity 
from further trouble. Another house was subsequently affected, 
where fuses were blown and fixtures arced over. Vacuum arresters 
corrected this trouble also. In the case of both these houses it was 
found impossible to earth the neutral at the house, but it was earth 

at the pole line, and this proved sufficient. During the tests carri 

on in connection with these installations it was found that high 
voltages were induced in one of the houses, even though the mam 
switch was open, which cut the house wiring entirely clear of the m- 
coming lines. This phenomenon was, therefore, due to the house 
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wiring itself, the high potentials being induced in it directly from the 
antenna, through the roof and floors of the building. The presence 
of the arresters mentioned kept the potential of the whole svstem 
below dangerous values, but it did not prevent slight rises at points 

This again points to the 
necessity of installing arresters wherever protection is needed, and 
avoiding the possibility of the induced potential being set up beyond 


distant from the arrester installation. 


the lightning arrester or in the ground connection. 


These later installations have been in service for about six months, 
during which time the vacuum-tube type has given no trouble what- 
ever, and the aluminium cell has given perfect satisfaction except 
for the heating and deterioration of the plates, which was of course 


expected. 
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BUSINESS NOTICES. 


Ferranti Limited wish to advise all their suppliers that Mr. H. 
Greaves has been appointed to the position of buyer. Mr. J. Robinson 
being unfortunately compelled to resign on account of ill-health. Will 
suppliers please take this opportunity to send on to Hollinwood copies 


of their latest catalogues ? 

In order to avoid confusion with another firm of nautical instru- 
ment makers with which they have no connection and also to render 
their name more distinctive bv including in it a reference to two of 
their present directors. the name of Kelvin & James White (Ltd.) 
has been changed to Kelvin. Bottomley & Baird (Ltd. ). 

Dr. J. T. Bottomley, LL.D., F.R.S., the present chairman, is a nephew 
of the late Lord Kelvin, the founder of the company. and inventor of the 
well-known navigational and electrical instruments which bear his name ; 
he was for many vears closely associated with Lord Kelvin and assisted 
him in his work. Mr. Alfred W. Baird, whose name also now appears in 


the style of the company, entered Lord Kelvin's service 29 years ago, | 


and later joined the company on its formation. Mr. Baird also super- 
vises generally the outside business of the company. 

At the last meeting of Stretford Urban Council plans were approved 
for extensions to the works of W. T. Glover & Co., cable and wire 
manufacturers, in Trafford Park. 

John S, J. Redfern and Hy. W. €. Robbins (trading as Redfern, 
Robbins & Co.). electrical experts and mechanical engineers, 934, 
Hurst-street, Birmingham, have dissolved partnership. Debts by 
Mr. Redfern, who continues the business as Redfern & Co. 

Plant for Sale.—Mr. Jno. F. Wake, Darlington, advertises for sale 
an engine and generator (440 volts. d.c.). with (or without) suitable 


boilers, 

Patent Development.—The proprietor of patent No. 15.447 1911. 
relating to “an improved method of using electric batteries for 
supplying lamps," desires to make arrangements for working same 
in this country. Applications to Messrs, W. P. Thompson & Co., 
patent agents, 285, High Holborn. London, W.C. 

The proprietors of patent No. 17.331 of 1908, relating to `“ Improve- 
ments in reversible galvanic batteries," desire to make arrange- 
ments for developing same in this country. Inquiries to Messrs, 
W. P. Thompson & Co., patent agents, 285, High Holborn, London, 
W.C. 

The owners of patent No. 10,793 of 1909 relating to ** Improve- 
ments in or relating to the production of Electric Currents " desire to 
make arrangements for exploiting same. Applications to Messrs. 
Abel & Imray, patent agents, 29, Southampton-buildings. London. 


The proprietors.of patent No. 24.302 1909. relating to `“ Improve- 
ments in electric induction furnaces," desire to make arrangements 
for exploiting same in this country. Applications to Messrs, J. E. 
Evans-Jackson & Co., engineers and patent agents. 57-60, Hoihorn 
Viaduct, London, E.C. 

The owners of patents Nos. 25,473,1910. 25.397 1910 and 6.402. 
1910, relating to ‘‘ Improvements in propulsion motors operating as 
generators; " “the excitation of induction dynamo electric machi- 
nery; ” and “ the connection of single-phase motors to polyphase 
circuits," desire to dispose of the patents or to enter into arrange- 
ments for working same in this country. Particulars from Messrs. 
Marks & Clerk, Patent Agents, 57 & 58, Lincoln’s 1nn-fields, London. 
. The proprietors of patents No. 22,715/1909. for “ Improvements 
m means to be employed in the production of long. stable electric 
arcs,” and Nos. 30,502 and 30,503 1909, for ' Improvements in the 
manufacture of nitrates” and ^ Improvements in effecting the 
removal of nitrous acid from solutions containing it." desire to dis- 
pose of the patent rights or to negotiate for the grant of licences. 
Applications to Messrs. Johnsons & Willcox, 47, Lincola Ian Fields, 


London, W.C, 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting of creditors of the British Electromobile Co. (Ltd.) 
(in liquidation) will be held at the offices of Messrs, A. W. Barr & Co., 
], Queen Victoria-street, London. E.C., on Aug. 25. 

The Electrical Apparatus Co. (Ltd.), having ratified an agreement 
for the sale of the company s undertaking to the Electrical Apparatus 
Co. (1913). Ltd.. the former company is being wound up volun- 
tarilv. Claims to Mr. Herbert "Taylor. at Vauxhall Works, South 
Lambeth-road, London. S.W.. where a meeting of creditors will be 
held on Aug. 29. 

A meeting will be held at 50, Frederick-street, Sunderland, on 
Sept. 23 to receive an aecount of the winding up of the Traction 
Supplies Co. (Ltd. ). 

Claims against F. L. Woilliard-Rigg and Harry Ernest. Scar- 
borough. electrical engineers. Xe. Wade-street, Halifax. are to be 
sent by Aug. 30 to Mr. W. Durrance, 12. Duke-street. Bradford. 


DETTA TEETH AETATEM 
ELECTRICITY SUPPLY. 


LIEN HATTE TATE HIA TET ATADIR ATN 


EXTENSIONS. 
Basingstoke.— The Council have acquired a site for an electricity 
generating station in Brook-street, and tenders are being invited for. 


— 
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Diesel-driven plant, cables, &c. 

Belfast.— n inquiry will be held here on the 9th prox. into the 
application of the Corporation for sanction to borrow £35.000 for 
additional generating plant. Ke. 

Sheffield. ~The L.G. Board have recently sanctioned the borrowing 
of £79,700 for extensions of plant at Neepsend electricity generating 
station. 

Wallasey.— The Corporation have received sanction to borrow 
£11.040 for electric supply mains, services and transformers. 

GENERAL. 

Banff.— The Council will obtain a report from a firm of electrical 
engineers as to the feasibility of an electricity supply scheme for the 
district, d 

Chorleywood.—At the last meeting of the Council the clerk re- 
ported that he had received notice of two provisional orders for sup- 
plving electricity in the district. 

Dudley.—1t is announced that the agreement for the transfer 
of the municipal electricity works to the Shropshire. Worcestershire 
& Staffordshire Electric Power Co. has been submitted to the Board 
of Trade for their approval. . 

Glasgow.— At the meeting of the Corporation last week the chair- 
man of the Electricity Committee (Baile Smith), in moving the 
adoption of the minutes which contained the annual accounts, said 
the result of last vear's working showed a slight surplus. 

The Committee recommended that the surplus should be utilised by 
reducing the number of hours of maximum demand from 650 to 600, 
which was equal to about £5,000, They thought that that concession 
and a slight concession to the domestic consumer would bring the budget 


almost to the balancing point next year. 

On the recommendation of Watching and Lighting Committee, it was 
decided to apply for a provisional order to enable the Council to yet full 
control of the lighting of private streets, courts and common stairs, and 
to meet the expenditure connected therewith, and with the lighting of 
the publie streets of the city. from a rate leviable between owner and 


, 


occupier. 

Heywood (Lanes).— For some time the Electricity Committee have 
been considering the question of putting down additional generating 
plant at the electricity works or of taking a supply of electricity in 
bulk from an outside authority. 

At the meeting of the Council last week the Committee reported that 
they had unanimously decided in favour of purchasing energy in bulk in 
preference to extending the works, and that after considering offers re- 
ceived from. Bury Corporation and the Lancashire Electric Power Co. 
they recommended that the offer of the Bury Corporation be accepted. 
The terms arranged provided for a supply for 10 years, with the option 
of extending same for a further five years. - 

In submitting the minutes of the committee, the chairman (Mr. James 
Ashworth) said that it was estimated the arrangements would mean a net 
gain of about £1,388 a vear to Heywood. It would be necessary to spend 
about £12,000 for transforming plant, cables, &c. The interest and 
sinking fund on this sum would be £750 a vear, and even when this 
£750 had been paid the saving to the Corporation would be what he had 
stated.. The proposal was unanimously approved, and the question of 
the transference of the tramways will now be considered. 

Manchester.—A circular has been issued to householders by the 
F'ectricity Committee pointing out that from»September there will 
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be an alternative method of charging for electricity, viz.. 123 per 
cent. on the net ratable value of the house plus per unit metered. 

The new system has been introduced to obviate duplicate wiring and 
duplicate meters, and thus encourage the use of electricity for domestic 
purposes. "The adoption of the new rate will be contingent upon the 
installation of domestic consuming appliances other than lamps in 
accordance with the following scale of ratable values: For houses not 
exceeding £30 per annum 2 kw. to be installed for houses exceeding £30 
per annum but not exceeding £50 per annum 3 kw., and for houses 
exceeding £50 per annum 4 kw. 

Portslade.—At the last meeting the Urban Council agreed to 
appoint a committee to consider the advisability of providing a 
supply of electricity for the urban district. 

In submitting the resolution. Mr. MARKWICK said he did so because he 
thought the time had arrived when electricity was a necessity to the 
place. He believed they had the right to state that there were about 
six firms already in the district that wanted, or would have if they could 
get it. electric power for their works. They had had two firms apply to 
that Council for power, and they could not go on refusing indefinitely. 
‘To-day electric power was an absolute necessity in modern works. That 
district was a manufacturing one largely, and it would be an advantage 
to the place if several small firms could go there, and he believed they 
would if they got cheap electric power. l 

Provisional Order Transfer.—Dudley Corporation give notice of 
intention to transfer their powers, duties, &c., under their 1897 Electric 
Lighting Order. to the Shropshire. W orcestershire and Staffordshire 
Electric Power Co. 

Waterford.—On the recommendation of Mr. M. Ruddle. of Dublin. 
the Corporation have appointed Mr. E. M. Lacey as consulting 
electrical engineer to prepare an electricity supply scheme for the 
district. 


LIGHTING NOTES. 


Bedlington.—The Bebside Coal Co. have arranged to light the 
streets at Choppington Colliery by electricity on similar terms to 
those which apply to Bedlington Colliery. 

Newport (Mon.).—The Council have approved a scheme for the 
improved lighting of Dock-street by 16 500 c. p. lamps, eight 2.000 c. p. 
Oliver lame lamps and eight 500 c. p. incandescent cluster fittings. 


School Lighting.—The Monmouthshire Education Committee have 
asked the borough electrical engineer (Mr. A. Nichols Moore) to 
report upon the specitication and tenders for the electrical installa- 
tion of the training college at Caerleon. 


Workhouse Lighting.—Ormskirk Guardians have decided to 
discard their steam engine and to substitute a gas engine for driving 
the dynamo at the workhouse. 

At the last meeting óf the Board it was stated that reports had been 
made by Mr. J. W. Anderson and Mr. J. Bond on the electricity supply 
to the workhouse, including the offer of the local electricity supply com- 
pany. It was unanimously resolved that the suggestions contained in 
Mr. Bond's report with respect to the generating of electricity by gas 
instead of steam be adopted. Mr. Bond is to be asked to obtain tenders 
for the requisite plant and to supervise the erection thereof. It was also 
resolved to accept the offer of the Ormskirk Gaslight Co. to supply for a 
term of five years gas for the proposed gas engine. 


Dundee.—In view of the extension of the tramways to Brought y 


Ferry, four new tramcars are to be obtained. 


Glasgow.—At the meeting of the Corporation last week it was 


decided, on the recommendation of the Tramways Committee, to 
apply for powers to construct about 20 miles of additional tramway 
route, including a line to Provanmill. 


The Committee also recommended that application be made for powers 


to enable them to remove obstructions from the tramway lines, and, 
where it could be shown that the obstruction was due '* to the overloading 
of the vehicleor to negligence in the construction or maintenance thereof," 
for powers to charge for the cost of the removal and the loss occasioned by 
the interruption. 


After debate this recommendation was referred to. 


Holiday Traffic on the L.C.C. Tramways.— Under clause 27 of the 


London County Council (Tramways and Improvements) Act, 1913, 
the following notice has been issued :— 


Notwithstanding anything to the contrary contained in any Act, 


order, by-law or regulation, the County Council may, during inclement 
weather or on Sundays. or. Bank or public holidays throughout the day, 


* 


or on Saturdays after 12 noon, or (with the consent of the Commissioner 
of Police of the Metro polis) on special cocasions, carry inside any carriage 
used by them on any tramways, an additional number of passengers not 
exceeding one-third of the number of inside passengers which such 
carriage is lieensed to contain. 


Light Railways in Seotland.—At a recent meeting of the Executive 


Committee of the Association for the Development of the Counties 
of Aberdeen. Kincardine and Banff schemes were submitted for light 
railways between Aberdeen, Skene and Echt; Stonehaven and 
Bervie : and Alford and Strathdon ; and a proposed extension of the 
tramway system to Newburgh, A sub-committee was appointed 
to look further into the individual projects. to collect evidence as to 
traffic, cost of survey. &c.. and to report fully to a meeting of the 
executive next month. 


Llandudno.—The Llandudno & Colwyn Bay Electric Railway 


(Ltd.). whose present Colwyn Bay terminus is in the centre of the 
town. have decided to continue their lines in a westward direction 
through the village of Old Colwyn for .. -stance of nearly 2 miles. 


Maidstone.—The new offices of the tram.. ay- department were 


formally opened by the mayor on Friday last. 


Morecambe.— The Council considered on Tuesday a report of the 


Electric Light Committee recommending that the electrical engineer 
(Mr. L. B. Hogarth) be instructed to prepare a scheme for the elec- 
trification of the tramway on the sea front. 


It was stated that it was intended to adopt electric traction ultimately, 


and that the Committee desired to obtain all the information possible in 
order to proceed with a complete scheme when the time came. The 
recommendation was approved. 


Neweastle-on-Tyne.—On Tuesday the Tramways Committee 


started a service of tramcars from Heaton terminus to Lemington. 
a distance of over 6 miles. 


Newport (Mon.).—The general manager of the tramways and the 


borough electrical, engineer have been instructed to confer with the 
borough engineer as to whether powers should be obtained to 
enable the Corporation to cater for the carrying of passengers an 


goods outside the borough boundary. 

Nottingham-Ripley Tramway.—-The official opening of this line. 
which is about 14 miles in length, took place on Friday last after the 
official inspection of the route by Lieut.-Col. Druitt. i 


POWER AND HEATING NOTES. 


Electric Blasting in South African Mines.—The General Mining & 
Finance Corpn., of Johannesburg, have decided to adopt an electric 
system of blasting throughout the Meyer and Charlton mines. This 
step has been taken in order to cope with the fine dust resulting from 
blasting. which is generally accepted as being the most prolific 
cause of miners' phthisis. l 


Electric Winches for Fish Market.— Aberdeen Electricity Com- 
mittee have asked the city electrical engineer (Mr. J. Alex. Bell) to 
prepare a report on portable electric winches, which it is proposed 
to employ for the unlvading of fish at the market. 

Harwich.—The L.G. Board have sanctioned the borrowing of 
£3.370 for the purpose of adopting electric pumping at the sewage 
pumping station, &c. | 


TRACTION NOTES. 


TRAMWAYS. 


Dublin and Blessington Tramway.— At the last meeting of Wicklow 
'ounty Council the county surveyor (Mr. L. G. Gallaher) presented 
a report on the unsatisfactory state of the track of this tramway, 
and pointed out that there was nothing for it but to try to have some 
change made on the line, and it would he in the Council's favour if 
the line were worked by electric traction. The report was referred 
to a committee. 


Sheffield.—(On the presentation of the minutes of the Tramways 


Committee last week the chairman (Sir Wm. Clegg) announced that 
it had been decided to extend the benefit of half fares to persons 
under 15 and of '* free rides " to children under five years. 


Stirling.—The Council are considering a communication from Mr. 
Geo. Balfour in regard to the conversion of the system of the Stirling 
& Bridge of Allan Tramways Co. to electric traction and the ac- 
quisition of the municipal electricity works. i; 

Mr. Balfour stated that he was prepared to acquire the existing tram- 
way undertaking provided the company was prepared to make a reason- 
able arrangement. It such an arrangement was made, he would apply 
to Parliament for powers to enable him to reconstruct and electrify the 
existing lines. He pointed out, however, that he could only carry ou 
that proposal on condition that he a^quired the burgh electricity station ; 
but in the event of his being able to make the purchase provision wou 
be made for the reduction of the charges for domestic and street lighting. 


Tramway Transfer.—Bingley Urban Council intend to lease to 
Bradford Corporation as from Sept. 15 the tramway commencing in 
Bradford and Keighley-road, near Micklethwait-lane. and passing 
along the former road and ending therein at the boundary of the 
Bingley and Shipley Urban Councils’ areas. 

The lease will terminate May 17, 1932, and Bradford Corporation will 
pay Bingley Council annually one-twentieth of the capital expenditure 
and the interest on the capital, and also £150 per annum. which is pay able 
by Bingley Council to Shipley Council in respect of the junction of 
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Lilledal water-courses in the Romsdalen district. The concession 


tramway with the Shipley Council's tramways, and the Corporation will 


take current for working the line from Bingley Council. 


RAIL-LESS, &c. 


Ramsbottom.—On the 14th inst. the trolley omnibus service of 
the Urban Council was inaugurated. The route is about 34 miles 
(from Holcombe Brooks to Edentield). and the through fare is 3d.. 

At present there are only two cars, and 


with intermediate stages. 
a half-hourly service is provided. . 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.—Mr. Robert Donald. editor of our esteemed 
"^ Daily Chronicle," has been telling the 


Institute of Journalists at York an interesting story concerning the 


contemporary the London 


coming time for wireless journalism. 


Mr. Donald told his audience that wireless telegraphy would solve many 
points in the newspaper work of the future ; that we should have hourly 
editions, smaller pages, quicker methods of circulation (owing to the use 
of airships and aeroplanes, electric trains and motor planes all running in 
special tracks—presumably chiefly for newspaper service); that news 

; and that the reporter will be 
provided with a portable telephone, so that he can communicate direct 
with his journal without the trouble of going to an office or writing a 
The wireless message will be delivered to the editorial office 
There is a flv in the ointment. however, as Mr. 
Donald fears competition will be keen from the cinematograph and the 
In a final tlight of prophesy, Mr. Donald thinks it likely 


will be collected by wireless telephones 
message. 
printed in column form. 


gramophone. 
that news will be laid to the house like gas and water. 


The Gesellschaft für Drahtlise Telegraphie (Telefunken Co.) has 
set up at its Nauen station a revolving light with the object of 
The light is 2.000 c.p., and flashes 
letters in the Morse code which can be deciphered at a distance of 
40 kiloms. ** The Times " correspondent states that the Zeppelin 
Company is hoping that a chain of airship lighthouses will be estab- 


assisting air-ship navigation. 


lished all over Germany. 


Radio-Telephony.—It is announced that the Telefunken Company 
are experimenting at Nauen with a new type of radio-telephone 


apparatus invented bv Count Arco. 


FOREIGN NOTES. 


Argentina.—The ‘‘ Review of the River Plate " states that the 
special committee appointed by Rosario Council to study the question 
of public lighting have resolved to request two of the firms who 
tendered, Messrs. Colson. Brookhouse & Pyne, and Messrs. Koerting 
& Co., to improve the conditions of their tenders. and to put up a 


guarantee of $100,000, 


The equipment of the electric light station at Sampacho (Cordoba) is 


expected to be finished by the end of September. 
It is proposed to form an clectric li 
Ayres Province), 


The Italo-Argentina Co. have commenced laying their cables in Buenos 


Ayres, 
Constantinople.— A service of electric tramways began running in 
Constantinople on Saturday last. 

France.—Toulon Tramiwags.— A consular report says a second 
track has been added to the first section of the electric tramway to 
Hyères, Concessions for new tramways to some of the outlying 
suburbs have been granted by the municipality. 

German Patent Law.— According to our contemporary the “ Engi- 
neer,” the German Government has drafted three bills for the reform 
of the law relating to patents and trade marks, which will be sub- 
mitted to the Reichstag on its re-assembling. 

The bills are stated to be of a very extensive nature, and are intended 
to replace the existing laws on the subject. The new Patent Bill aims 
principally at a greater protection of the inventor. It renounces the 
existing point of view that the patent belongs to the party who first 
applies for it and provides that it is the property of the inventor. The 
bill thus proposes to settle the vexed question of the rights of servants 
making inventions on behalf of their employers. It is provided that the 


patent shall only be the property of the employer it the invention lies , 


in his sphere of business and if the work that has led up to it is part of the 
Servant's duties, in which case the latter is entitled to receive a certain 
recompense from the employer. Another point is a reduction in the 
Patent Office fecs. At present the fees increase annually, and amount to 


£26. 10s. for the first five vears, in addition to the application fee of £1. | 


It is provided by the new bill that the fees shall be increased from the 
sixth year only, that they shall amount to £12. 10s. together for the first 
five years, and that the application fec shall be increased to £2. 10s. The 
bill also contains revised provisions regarding the procedure and con- 
stitution of the Patent Office. 

Norway.— Projected Electro-Chemical Works:—The British Consul 
at Christiania reports that the Storthing has agreed to the granting 


-of a concession for utilising the waters of the Aura, Mardola and 


ghting company for Matheu ( Buenos 


has been sought on behalf of an international syndicate, which pro- 
poses to manufacture carbide, cyanamide, nitric acid, nitrate of 


ammonia, «c. 

Portugal.— Electricity Supply.—Senor Martinez has submitted to 
the Portuguese Government plans for the establishment of a high- 
tension transmission line between the Spanish frontier and Amareleja 


to supply electric power in that town. 

Spain.—/ m ports of F.lectzical Machinery, d&:c.—A report on the 
industries and commerce of Spain for 1912 states that imports 
included dvnamos, electric motors, induction coils, &c., up to 
400 kilos, valued at £133,704 (compared with £145,926 in 1911); 
between 400 and 2,500 kilos, £169,630 (£159,259), and over 2,500 
kilos, £183,704 (£146,667), and incandescent lamp bulbs £214,444 
(£136,148). In 1911 imports of dynamos from Germany were valued 
at £335,593 (compared with £265,852 in 1910). 

Sweden.— Electric Smelting.—It is stated that Mr. Assar Grónvall, 
engineer and director of the Aktiebolaget Elektrometall, petitioned 
the Government for the right to crush a certain quantity of iron ore 
on the State-owned fields in Norrbotten, with a view to smelting it 
bv electricity. 

The petitioner proposed to erect two clectric furnaces in Kiruna of 
4.000 H.P. each, at a cost of about £55,500. The Committee of the 
Swedish Tron and Steel Institute has advised the Government not to 
approve of the petition, chiefly on the ground that the manufacture of 
charcoal pig iron for export is not desirable either for the works turning 
out pig iron or for the local steel works. The Committee considers it 
would have been more satisfactory had the petition originated from some 
association representing Swedish iron’ works which intended by using 
this ore to produce a comparatively cheap pig iron for the refining works 


in Sweden. The question has now been submitted to the Swedish Board 


of Trade. 

Trade Mark Law in Japan.— According to a recent decision of the 
Osaka Court the registration of representatives of foreign-domiciled 
trade-mark owners under the old Trade-Mark Law is invalid under 
the new law and fresh registration is therefore required. 


Zanzibar.— Electric Supply and Telephones.—A report on the trade 
of Zanzibar for 1911-12 states that the plant of the Zanzibar Electric 
Light Co. and the Zanzibar Telephone Co. were purchased by the 
Government in December. 1911. 

An electric power station has recently been established at a cost of 
£4,000 which supplies current throughout the 24 hours, and during 1912 
about 760 8 c.p. lamps were added. Improvements have also been made 
in the street lightiug of Zanzibar town, including the installation of 
metal filament lamps in the main strects. 

A considerable amount of extension work has been done on the town 


telephone system. 


MISCELLANEOUS NOTES. 


Advertising Utilities —A popular and excellent advertising device 
takes the form of a folding blotter for office, desk and table use. 
This is the form adopted by Electrical Installations (Ltd.), of 27-28, 
Martin s-lane, Cannon-street, London, E.C., whose blotter before us 
is particularly useful in several respects. On the left is a well made 
set of alphabetically arranged sheets for telephone numbers and 
notes. while on the right is a writing pad, and in the centre the 
blotter. A pencil and pencil carrier make up a very compact blotter 


and desk companion, | 

Inquest.— An inquest was opened at Eastwood (Notts) on Monday 
on Edwin Spaulton and Edward G. Clarke, who were killed at the 
Moorgreen Pit on Friday last. 

After evidence of identification and medical testimony had been given, 

THOMAS STIRLAND said Spaulton was lying dead against the coal face 
when he saw him, and Clarke s remains were lying in a heap on the other 
side of the coal cutter. The road at the place where the accident oc- 
curred was 4 ft. 8 in. wide and 4 ft. 2 in. high, and the machine and guide 
rail were 4ft. Gin. wide and 8 ft. or 9ft. long. There were several 
machines of the kind in the pit, but never before had an accident of that 


description occurred, 
The Coroner adjourned the inquiry until Tuesday next, when ex pert 


evidence in respect to the coal-cutter will be given. 

Reference Books.—The seventeenth annual edition (for 1913-4) o 
Garcke's ' Manual of Electrical Undertakings and Directory of 
Officials " maintains the high reputation for accuracy and completeness 
which this well-known work of reference has acquired. In regard to 
the financial and commercial side of electrical engineering there is no 
other publication which contains so much useful information, and the 
statistics and data given are carefully compiled and edited. 

The book contains over 2,000 pages, and the general information ia 
classified under seven sections, viz., Electric Lighting, Power and Traction; 
Telegraph and Telephone; Manufacturing and Miscellaneous; Colonial 
and British Possessions; Directories of Officials, of Members of Electric 
Lighting and Tramway Committees, and of Electrical Contractors ; 
Index of Undertakings and Buyers’ Guide./ In each section the informa 
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tion is arranged in alphabetical order, thus facilitating reference. In the 
section devoted to * Progress of the Year” many historical and other 
matters of interest to the Electrical Industry are dealt with. The com- 
parative summaries of the financial results of electric lighting and traction 
undertakings and the comprehensive statistics relating to all sections of 
the industry, the group of maps, &c., have all been carefully revised and 
brought up to date. A large map, showing the situation of all lighting, 
power and traction undertakings in the United Kingdom, is issued as a 
supplement. and should prove very useful. In a short notice it is not 
possible to dc justice to the “ Manual," but suffice it to say that the 
1913-14 edition should be in the hands of everyone who is interested in 
the financial or business aspect of electricity supply or tramway under- 
takings. It is published at 21s. net by the Electrical Press (Ltd.), 13-16, 
Fisher-street, ncar Kingsway, London, W.C. 

The " Water Works Directory and Statistics " has just been issued 
by Messrs. Hazell. Watson & Viney. 52, Long Acre. W.C. This is 
the thirtieth issue of the work which has been carefully revised to 
June, 1913, and contains full particulars of the water works of Gres, 
Britain. including alphabetical index of officials and list of associa- 
tions of water engineers, There is also a section devoted to statistics 
of foreign water works with offices in London. The published price 
of the new edition is 10s. 6d. net. 

The second issue cf the Commercial Year Book of the Leeds 
Incorporated Chamber of Commerce has been recently issued. by 
Messrs. Bemrose & Sons (Derby. Leeds and London) and contains 
much interesting and useful information regarding the industries 
of Leeds. The commercial information (including the classified 
trade indexes) has been printed in English. French and Spanish. and 
seems to have been carefully edited. 
upon its enterprise. which is worthy of imitation. and the editor (Mr. 
Rhodes K. Calvert) upon the success of his work. 


Reyrolles’ Sports.—On the 16th inst. Messrs, A. Reyrolle & Co.'s 
emplovés held their annual sports at Hebburn before a large number 
of spectators. 

The games commenced at 2:30 p.m., the chief events of the afternoon 
being the 100 yards flat handicap, veterans’ 40 yards flat handicap, 
egg and spoon races, tug of war and football matches. At 5:30 outdoor 
games ceased, Tea was served to nearly 300 people in the company’s 


new and commodious dining hall, after which dancing claimed thei 
r 


QUIM 
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We congratulate the Chamber , 
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attention until 8:30 p.m. The various compctitors4 (like Reyrollest 
starters) stood the heavy service. 


Unemployment Insurance.— The first report on the" proceedings 
of the Board of Trade under Part 11. (Unemployment Section) of the 
National Insurance Act. has been issued. 

; In a prefatory note the Permanent Secretary of the Board of Trade 
(Sir H. Llewellyn Smith) points out that there has been only six months' 
experience of the payment of unemployment benetit, and that the 
administrative work necessary to launch the scheme has been very heavy. 

The number of unemployment books issued during the year was 
slightly over 2,500,000, but the number of fully insured workmen is 
doubtless somewhat less than this total. The mcome at present (from 
emp'oyers and workmen's contributions) is about £1,800,000, exclusive 
of the State contribution. The total expenditure on benefits, refunds and 
administration has been at the rate of £700,000 per annum. The 
number of claims to. benetit during the half-vear was about 560,000, 
corresponding to about 400,000 individual claimants, An analysis of the 
total unemployment represented by a large number of thé claims received 
during the first three months shows that 30 per cent. of that unemployment 
fell within the ~ waiting week," 62 per cent. was covered by benefit, 
7 per cent, was excluded from benefit by various disqualitieations, and 1 
per cent. represented. unemployment. continued. after the exhaustion of 

benetit. 

The number of claims made between January 8 (when claims first 
began to be received) and July 12, 1913, was 550.021. Of these 415,788 
were claims for direct payment of benetit and 143.233 were claims for 
payment through associations. There are 105 such associations of work- 
men in the insured trades, having 7.394 branches, and an estimated 
membership in the insured trades of 539.775. This number includes 
practically all the associations of workmen in these trades. Twenty-one 
associations with a membership of 86.000. mainly in the building trade, 
which formerly made no provision for unemployment, have begun to do so 
since Part IL of the Act came into operation. Within six months of the 
beginning of benetits nearly 30 per cent. of those claiming had already 
claimed twice or oftener before, while some men were claiming for the 
ninth. tenth and eleventh time. ‘The total expenditure on unemploy- 
ment during the six months was £236,458, re presenting 774,494 payments. 
Taking direct and association claims together, the expenditure in each 
week has varied between a minimum of £4.800 to something over 16,000 
individuals at the end of May, and a maximum of about £19,200 to nearly 
60.000 individuals at the end of January. 
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B TENDERS INVITED. 3 


1i ULNA UL A O N 


Mixed Pressure Steam Turbines and d.c. Generating Plant, &c. 

Edinburgh Corporation invite tenders for the supply and 
erection at the MacDonald-road station of Two Mixed- pressure 
Steam Turbines and Direct-current Generating Plant, each of 
1.500 kw. capacity. Specifications, forms of tender. &c.. from 
the engineer (Mr. F. A. Newington), Dewar- place. and tenders 
must be delivered at the office of the town clerk (Mr. Thos. 
Hunter. LL.D., W.S.). City Chambers, Edinburgh, by Sept. 22. 
See also an alrertiscinent. 


Switchgear. 

Loxpow County Council invite tenders for additional Main 
h.t. Switchgear. including the reconstruction of existing mains, 
h.t. switchgear at the Greenwich generating station. Specitica- 
tions, &c.. from the Clerk of the Council, County Hall, Spring 
Gardens, Tenders by ll a.m. Tuesday, Sept. 23. Further 
particulars are given in an advertisement. 

Recording Meters and Maximum Demand Indicators. 

Tenders are invited for the supply of Electricity Meters and 
Maximum-demand Indicators to the city of MELBOURNE. 
Copies of specification, &c., from the agents for the City Council, 
Messrs. Mellwraith, McEacharn & Co. Propy. (Ltd.). Billiter- 
square-buildings. London. E.C.. to whom tenders are to be sent 
by noon Tuesday. Sept. 9. See a'so an al vertisement. 


Capies and Switchgear. 

HAMMERSMITH (London) Borough Council invite tenders for 
supply of h. and l.t. Underground Electric Supply Cables and 
h.t. Sub-station Switchgear. Copies of specification, &c., from 
Mr. G. G. Bell. Engineer and Manager, 85, Fulham Palace-road. 
and tenders to the Town Clerk (Mr. Leslie Gordon), Town Hall. 
Hammersmith. W.. by 4 p.m. Wednesday, Sept. 24. See also 
an advertisement. i 


Feed Pump, Tanks, Pipework, Ccal Grab, &c. 

Dugun Electricity Supply Committee also require tenders by 
noon Aug. 26 for a Feed Pump, cast-iron Tanks, Pipework, 
Valves, Steam Separator, boiler house Shutters, Coal Grab and 
Steelwork for the Pigeon House generating station. Specifica- 
tion, &o., from the City Electrical Engineer. 


Telegraph and Telephone Material. 

Tenders are invited by the Commonwealth of Australia for 
the supply and delivery of Electrice!!y-driven Mechinery for 
Pneumetie Tube Servise, Automotie  Nwitehbo»rds, Bolts, 
&c. Tender forms, specifications, &c., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places and dates 
for receipt of tenders are given in an adverlisement. 

Telegraph Poles. | 

The PosTMASTER-GENERAL invites tenders for supply of 
Swedish, Norwegian, Finland or Russian red fir Telegraph Poles: 
delivered at various ports in the United Kingdom. Forms of 
tender from Mr. G. Morgan, Controller of Stores, 17-19, Bedford- 
street, London, W.C. Tenders by noon Sept. 1. 


Water-Tube Boiler, Turbo-Alternator, &c. | 
WAKEFIELD Corporation want tenders by noon Sept. ] for 
water-tube Boiler, Superheater, Stoker, &c., Steam Turbo- 
Alternator, Condensing Plant. &c., and h. and l.t. Switchgear. 
Specifications from the City Electrical Engineer. 
Electric Crane, Machine Tools, &c. 
BRADFORD Corporation want tenders by Aug. 30 for supply of 
a 5-ton Electric Crane. power driven Punching and Shearing 
Machine. Armature Banding Machine, Smith's Hearth with 
electrically driven blowers and’ regulators, Electric Lathes, &c. 
Schedules from the Tramway Offices, 7, Hall Ings, Bradford. 


Tramway Reconstruction. 
BOURNEMOUTH Tramways Committee require tenders by 
Aug. 27 for reconstruction ot tramways, equal to about 3 miles 
single track. Details from General Manager. 


Turbo-Alternator, Condenser, &c. 
PLYMOUTH Corporation require tenders by Aug. 27 for & 
Steam Turbo-Alternator, Condenser.|&c. Specification, &c. 
from the Borough Electrical Engineer. 


Air Filter, &c. 
NEWPORT (Mon.) Corporation require tenders by 10am. 

Aug. 25 for supply and erection of an Air Fllter with air ducts» 
dampers, &c., for their East Power Station. Forms from. 
Borough Electrical Engineer. 
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Wiring, Fittings, &c. 
West Ham Guardians require tendersqbydHO a.m. Sept. 4 


for six (or 12) months’ supply of Electrical Fittings. Forms of 
tender, &c., from the Clerk, Union-road. Leytonstone, N.E 

LoxpoN County Council require tenders by 11 a.m. Sept. 1 
for Electric Lighting at Royal Hill Central Elementary School, 
Royal Hill, Greenwich (about 100 points). Specifications, &c., 
from the Chief Engineer, Spring-gardens, S.W. 

EDINBURGH Corporation require tenders by Sept. 8 for the 
provision of an Electric Light and Power Installation at the 
new Town Hall. High.street, Portobello. Specification, &c., 
from the Engineer, Electricity Works, Dewar-place, Edinburgh. 

Cooling Towers, &c. 

SHEFFIELD Elettric Supply Department require tenders by 
10 a.m. Aug. 29 for two natural draught Cooling Towers (each 
capable of dealing with 330.000 gallons of water per hour), with 
Fittings, Pipework, &c. Specification, &c., from the General 
Manager and Engineer. 

Refuse Destructor. 

Luton Corporation require schemes and tenders by Sept. 30 

for Extension of Refuse Destructor Plant. Form of tender, &c., 


from the Borough Engineer. 


Electrical Materials, &c. 
The Powell-Duttryn Steam Coal Co. (Ltd.). ABERAMAN, near 


Aberdare, require tenders for supply of Electrical and General 
Stores. Forms of tender from the Stores Manager. Aberaman, 
and tenders to the company's London offices. 101, Leadenhall- 


street, by 10 a.m. Sept. 10. 


Cables. 
DvNpEE Electricity Department require tenders by first post 
Aug. 29 for supply of cables. Specification. &c.. from the offices, 
Dudhope-crescent. Dundee. 
TUNBRIDGE WELLS Corporation want tenders by Sept. 13 
for 12 months’ supply of h.t. and Lt. Cables. Specifications 


from the Borough Electrical Engineer. 


Electricity Supply. 
CLonakILTY Urban Council invite offers by 2 p.m. Aug. 26 for 


the Electric Lighting of the streets by means of 50 lamps of 50 c.p. 
each. The cost must not exceed £100 per annum. Separate 
estimates are required for underground and overhead systems. 


Telephones, Clocks, Fire Alarms, &c. 
Tenders are required by first post Sept. 9 for Tell-tale Clocks, 


Telephones, Electric Clocks and Fire Alarms for WHALLEY 
© Asylum. near Blackburn. Particulars from Mr. Hy. Littler, 
16, Ribblesdale-place, Preston. 

Turbine Alternator, Rotary Converter, Boilers, Economiser, &c. 

CARDIFF Corporation want tenders by noon Sept. 12 for supply 

and erection of 2.000 kw. Turbine Alternator with Surface 

Condensing Plant. &c.. 700 kw. Rotary Converter. Boilers, 

Superheaters. Stokers. Feed Pump and Heater and Fuel Econo- 
miser. Specification, &c., from the City Electrical Engineer. 


Diesel Generators, Batteries, Switchboard, Cable, &c. 
BaSINGSTOKE Corporation want tenders by 5 p.m. Sept. 17 for 


supply and erection of Diesel Generators, Balancer and Booster 
Nets, Batteries, Switchboard, Cables, Crane, &c. Specification, 


&c., from the Borough Engineer. 


Switehboard Accessories. 
Christchurch (N.Z.) City Council invite tenders for the supply 
and erection of a 13-panel e.h.t. Switchboard and Accessories, 
n connection with the distribution in CHRISTCHURCH of current 
from the hydro-electric station at Lake Coleridge. Tenders by 
Sept. 6 to the City Electrical Engineer, Christchurch. 


Hydro-Eleetrie Plant. 
The Municipality of Limon (Costa Rica) require tenders for 


the erection and working of a hydro-electric plant to supply 
power to the city of Limon and neighbourhood, the plant com- 
prising two 414 H.P. Pelton turbines, two 400 kw. generators, 
and six transformers. -The date for the opening of the tenders 
will not be before Sept. 18. Plans and particulars may be 
obtained from the Ingeniero Municipal, Limon. 


Electric Bed Lifts. 

Tenders are invited by the Public Works Department of the 
Union of South Africa for the supply and erection of three 
Mlectric Bed Lifts for the new hospital at Port ELIZABETH. 
Tenders by noon Sept. 10 to the Chairman, Union Tender Board, 
P.O. Box 371, Pretoria. Schedule, &c., from the District Engi- 
beers of the Publio Works Department in the capitals of the 
Severa] provinces. 


Equipment of Power Station and Distribution Network. 
The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port.of VALPARAISO. Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square. London,W. 


Electricity Supply. 
The Egyptian Ministry of the Interior require tenders by 


noon Oct. 31 for supply of Machinery and Plant for the instal- 
lation of Electric Light in the town of DAMANHOUR, including 
Generating Plant and Equipment, and the lighting of the 
Central Station; and the necessary Distributing System. 
Specifications from M. le Directeur de la Section des Munici- 
palités et Commissions Locales au Ministére de l'Interieur, Cairo. 

The Public Works Department of the Uganda Protectorate, 


Entebbe, will receive tenders, until Dec. 31, for a concession. 


for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 
10 years. renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption. and possibly also for street 
lighting and officials’ quarters will be required. A draft agree- 
ment, with plan of the township, may be seen at the Board of 
Trade, 73, Basinghall-street, London, E.C. 

The Turkish Ministry of Public Works, CoNSTANTINOPLE, will 
receive tenders until Sept. 13 for the supply and distribution of 
electric power in the islands of Prinkipo, Halki, Antigoni and 
Proti. Conditions, &c., are obtainable from the Ministry of 
Public Works at a cost of half a Turkish lira (9s.). 


Turbo-Alternators, Boilers, Superheaters, &c. 
The Municipal Council of SHANGHAI invite tenders for the 


supply and delivery, f.o.b. British port, of two 5,000 kw. Steam 
Turbo-alternators, complete with surface condensing plant, 
&c., and four Water-tube Boilers, &c. Specifications from 
Messrs. Preece, Cardew & Snell, 8, Queen Anne’s-gate, West- 
minster, S.W., to whom tenders by noon Aug. 20. 


LIMITI UU OAT A UNOL UUNIT 
TENDERS RECEIVED AND ACCEPTED. 
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NEWPORT (MoN.).—For the pipe work required in connection 
with the proposed new plant extension, the Council have entered 
into an agreement with Jordans (Ltd.) to supply their requirements 
at the contract price ruling for the waterworks department. plus an 
extra Is. per inch for machining the flanges and drilling to British 
standard specification. The Council have also accepted the tenders 
of Bertram Thomas for e.h.t. switchgear, at £168. 5s., and that 
of R. W. Moon for the erection of a switch and motor house, at £599. 
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Harwicu.—The Council have accepted the following tenders for 


electric pumping plant :— 
Rees Roturbo Co.. pumps, £1,098. 10s. ; S. S. Stott & Co., rakes and 


screens, £335; A. G. Cloake, pipes for rising main, £274. 9s. 


TyNEMOUTH.—The tender of Dick, Kerr & Co. has been accepted 
by the Council for a supply of lamps at 40 per cent. discount off the 


standard list. 


SANTA FE.—Barnes & Gross (Rosario) have obtained a contract 
for electric lighting, &c., at the New Courts of Justice, Santa Fe. 


Government Contracts.—The following contracts were placed by 


the British Government Departments during July :— 

War Office.—Callender's Cable & Construction Co., cable; General 
Electric Co., carbons. 

Crown Agents for the Colonies.—British Insulated & Helsby Cables, 
cables; Craven Bros., electrical equipment for wagon turntables ; 
Bullers (Ltd.), telegraph poles, &c.: Tyer & Co., signalling apparatus ; 
Siemens Bros. & Co., switchboards, &c. ; J. Stone & Co., train lighting. 

India Office.—Automatic Telephone Mfg. Co., telegraph apparatus ; 
Siemens Bros. & Co., cable; J. Stone & Co., dynamo parts; Bullers (Ltd.), 
insulators; General E:ectric Co., lightning arresters; R. Waygood & 
Co., lifts. 

Post Office.—Wm. Wadsworth & Sons, electric lifts, Battersea Post 
Office; Western Electric Co., telephone cable and apparatus, and tele- 
phone exchange equipment ; Darlington, Purley and Lee Green ; British 
L. M. Ericsson Mfg. Co., telephone apparatus, and telephone exchange 
equipment, War Office, London; British Insulated & Helsby Cables, 
telephone apparatus and rubber scrip; Automatic Telephone Mfg. Co., 
telephone exchange equipment, Chepstow: Siemens Bros. & Co., and 
Connolly Bros., telephone cable; Bullers (Ltd.), F. W. Cotterill, Guest, 
Keen & Nettlefolds, and T. W. Lench (Ltd.). telegraph ironwork ; C. T. 


| Maling & Sons, porous pots 


a 
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PATENT RECORD. 


l—— — 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane. London, W.C. 

Whenever the date applied for differs trom the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS. 
12,060 British THomson-Hovuston Co, Sens Electric Co.) 
Relates to electro-magnetic relays compri 
col and an auxiliary switch contrclling the circuit of the actuatine coil, Beth 
switches are normally biassed to open posit on and interlock the connections asscciat: d 
with the swi: tches, which connectien keeps one switch closed when the other is opin 
The main switch is actuated by a shunt coil. and has a catch on a lower extenticr. 
This extension is adapted to enrage in notches on a ower extension of thea uxiliary 
switch which 1s actuated by a series or over-load coil, and controls the circuit of the 
shunt coil. 
16.906 AlTKEN, Telephone exchange systems. 
' 12,374 Pease. Sonorous warning devices for use with automobiles and inser boats. 
17,666 CARLSTEDT. Electrical apparatus for timing and recording the finish of races and 
the like. (14/5/12.) 
18,184 ScHULER. Method of operating electromagnetic striking tools by means of 
alternating current. 
18,777 LANCASHIRE DYNAMO AND MoTcR Co.. McLEcb & WILD. 
electric machinery. 
19,297 James. Electrical arrangements for protecting shirs' bet toms and submereed 
Structures from barnacles or aguat:c life and the like, (Addition to 14.181 10.) 
19.763 DuBiLIER. Apparatus for producing electric oscillations adapted ter wireless 
communication and other purposes. (Additicn to 11.691. 12) 


Electric relays. 
sing a main switch hivine an actuating 


Brusb-gear for dynamo- 


20,446 PotrAK. (Elektro-Motoren-Werke Hermann Graden@ttza Electric. traction 
systems. . 
An electric traction system in which rotary switches operated mechanically bv the 


car and adapted to be released, electro-magnetically cut the Separate blocs sections 
of the track contact conductor into and out of Circuit. when each rotary switch, apart 
from its position of rest and its blocking position, can take up a thi rd position duri ing 
the passing of the car whereby.the release magnet of the rotary switch to the rear is 
energised for a short time. 
20.580 RICHARDSON. Protective attachments for telephone mouthpieces and 
pieces. 
20,988 DE Mare. Ozone generators and the like. 
21.351 Lacus. Telephone apparatus, 
21,761 BritisH THBoMscos-HoustoN Co. 
machines. 

Relates particularly to machines of the cCirect-current. typ», The invention 
consists in providing a dynamo-electric machine, a field structure comprising definite 
field poles, with teeth between the poles forming a plurality of slots. excitings, windings 
contained in the slots and spanning the poles. and compensatire wirdines in the sam? 
slots, spanning between the poles. Bydistributine the exciting windine for each cole 
in several slots, the depth of each slot and cons equently the outside diameter of the 
field structure need not be as great as when the exciting windingis concentrated in one 
co.l. and still all the exciting winding of each pole spans the definite pole, which 
extends over a laree polar arc thus producine therein a uniform flux density, and 
therefore a maximum amount of flux. 

21,866 BRiTisH. THoMSsON-HoUSTON Co. & TAYLOR. 
machines. 
24,384 STRAITON. Joints or switches for over-head trolley ways. 
24.408 HAMMER. Electric telephones. 
26,082 British THoMSON-HoustoN Co. (General Electric Co.) 
process of operating the same. 
26.145 Davipson. Devices for electrically orerat/ng tramway and like points. 
27,090 ACKERMAN. Automatic reverse current cut-out arrangements for electric circuits. 
28,846 STUBILNG. Electrically heated garments. 


ear- 


(General Electric Co.) Dynamo-electric 


Ventilation of dynamz-electric 


Electric furnac2s and 


1913 SPECIFICATIONS. 
103 Cart Zeiss. Telemeters. (24 1,12. Addition to 16.837 12.) 

2,146 CHUBB. Electric terminal connections for aluminium and similar conditions. 
(16.2.12.) 

4.196 Nipitcu. 

4,256 Loudon. 

6,952 Lupecke & Brimspown LAMP Works LTD. 
metallic filaments. 

8,024 SHAw. Telegraphic transmitters. 

9,060 SriLLE. Cells which are sensitive to lieht and provided with aluminium electrodes, 
and for which acetone is used as electrolyte. (24;/4/12.) : 

9.139 Scott. Fuze setters for setting the fuzes of projectiles for ordnance to the range. 

9.644 Stitte. Telephonic reproducers. (24 4/12.) 

9.732 KELviN & James WHITE. LtD., & Fiero. Loud-speakine telephone instruments. 

13,911 Macr i2 Ges. EisENACH. Electromagnetic weight-lifting apparatus. 
(16; ) 

14,214 Siemens & HALSKE AKT.-CEs. 
arresters. (9;9,12.) 


Railway signal fusees. 
Electrical signalling apparatus for lifts and the like. 
Electric furnaces for treating 


Automatic short circuiting device for lightning- 


APPLICATIONS FOR PATENTS 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Srecifications. Those marked * are 
open to inspection 12 months after the date attached tc them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk ts affixed. 


June 25, 1913. 
14,653 TavLoR. Changing the frequency of alternating currents. 
14,699 Berry. Electric heating apparatus. 
14,729 WAocF. (Elektrizitats Akt.-Ges. Hydrawerk, Germany.) Loud-sp2akine telephone 


stations.* 
]une 26, 1913. 
14.742 Scorr. Electric starters for internal-combustion engines. 
14,771 Mutton. Electricsienals for railways.* 
14.780 Meyer. Telerhore table instruments or the like. (1 39.12. Germany.” 
14.796 B.T.-H. Cc. (G.E. Co., U.S.) Electric motor control systems. 
14.807 ScoutA& & Dick, Kerr & Co. Manufacture of metal filaments for incandes 
electric lamps. (Addition to 11.455/12.) 
June 27. 1913. 
14.816 CoNNER & Kaur. Electric switches, 
14.848 WALKER. Junction boxes for electric circuits. 
14,892 B.T.-H. Co. (G.E. Co., U.S.) Vacuum tubes. 


June 28, 1913. 


(Addition to 8,853.11.) 


14,909 RipiNGs. Electric heaters. 

14, '910 Ripincs. Arc lamps. 

14,927 DircHAM & GRINDELL-MATTHEWS WiRECESS TELEPHONE SyNDICATR. Pro- 
ducing electro magnetic osciliations, particularly for use in radio-telephony. 

14,930 LicHtroot & Akers. Sterilising appliance for application to telephone mouth- 
pieces and the like. 

14,941 Axt.-Ges. Brown, (24/2/13, 
Germany.}* 

14,942 Goopwin & VANDERVELL. 


Boveri ET Cig. Cooling electrical machines. 


Electric or other horns for motor cars and the like.* 


| 
| 


| 
| 


14,947 W. ae R. SYKES INTERLOCKING SIGNAL Cc., SYKES & TARRANT. 
nalline. 
14,951 Sig«Eus Bres. & Co, (Siemens & Halske Akt.-Ges., G2rmany.) 
the feed of recording instruments.* 
June 30. 1913. 
Automatic electric switches eovernin2 dual-rate enerey meters. 
Electrical heating units and resistance coils and method of manue- 
(13 11:12. Avstralia o" 
( AUERGES). 


Railway sige 
Controlling 


14.994 Perry. 

15.014 CAMPBELL. 
facturing the same. 

15.046 DEUTSCHE GASGLUHLICHT  ÁkKT.-GEsS. 
(4.2 13, G*rmany.i* 

15.060 MASCHINENFARRIK OERLIKON. Contact relay devices for use in 
electric circuits, (7 3.13. Switzerland)? 

5,061 MASCHINENFABRIK OERLIKON. VWeltae2 
(14 4,13, Germany.}® 

15,062 MASCHINENFABRIK OEFLIKCN. 
land.* . 

15.067 HARVEY. Resistanc? material for one rheostats and method of manu- 
facturing same. (18 7,12. Australia 

15.074 BT. -H. Cc. (G.E. Co.. U.S) puo fixtures, 

15.086 LUNDGPSEN. Connections for electric tariff meters.* 

15.088 Hunter & Bastian, Electricallv-neated utens,!s. 

15.097 Lyons. Elec iS telegraph receiving aptaratus of th 


to 10.911, 12. 
July f. 1913. 
15,123 Kseicut. Shire. telegraphs and the like, 
15.133 Basser & THoenton. Cas'ns for containing electric wires. 
15.146 Stemens Bros. Dynamo WORKS., KCETICEN & Kigrggg. Dynamo-electric motors. 
18.149 Stemens Bros. Dynamo Works. LyoaLty & FarrBURN. Change-over arrange- 
ments for electric euprly or control systems.” 
18,179 SctiessLer. Telephone relays. (15 7 12. Austria.)* 
july 2. 1913. 
Ele:trically-opsrated d: ill ef the rercuss'on typ. 
Union joints and couplings for electrical and other accessories. 
Electric relay systems and ar paratus ther2fer. 
Wave moters. 127 12. U.S* 
D:termining the electrica characteristics of high-frequency oscillation 


Metal vapour arc lamps. 
connection with 
machines. 
(20.513, Switzer- 


regulator for electrical 


Switch and like mechanism. 


e selective type. (Addition 


15.218 Warr. 
15.225 MELLETT. 
15,25] Harris. 
15.279 Frame. 
15.282 CARDEN. 
circu ts. 
15.264 MELLERSH-Jacescn. (Signal G.m.E. H., G2rmany.) 
electricalcondensersor the like. | 
15.286 SuxpEsLAND. Joining or bonding the 1uncticns of metallic 
ing of elect ricconductors. (Addition te 22.550 11. ' 
15,297 Si«rscN. Manufacture of electricincandescent lamps. 
July 3. 1913. 
15.318 Dav. Electric lamp holders or similar coupling members. 
15,327 Dymoup. (Marquise des Lieneris nes Charlotte Marie Berthe Tailhandier du 
Plaix. Frar.ce.) Lead accumulators.* 
15.334 Bcerxins. Suspending electric-motors or the like permitting of absorbing all the 
vibrations. * 
15.343 Lawrence. Jerition esrerstors. 
15345 Bry. Electricallz-Mluminated l-*t?rs, 
15.369 DE. Ae HE GASGLUHLICHT AKT.-GES. (Å ''ERSES!. 
duction of electric glow lamp buits with reflector. 
Reeistering telephone calls. 
(G.E. Co., U.S.) Vapour electric devices. 
July 4. 1913. : 
alliehtine and starting mechanism for automobile vehicles. 
Transmission of 


Chargine and discharging 


sheatning or armoure 


Precess and device for the 
‘16.11.12, Germany.)® 

15.377 ae 
15.392 B.T.-H. Co. 


423 LANCHESTER. Elect tric 
5.457 Baker & GAILIETTI'S WirELESS TELESSATH & TELEFHONE Cc. 
wireless sienals. 
4 Galvanic cell. (6 7 12. G:rmany.!* 

1 (G.E. Co.. U.S) Telephone systems. 
Series-connected electric consuming devices. 

July 5. 1913. 
Auxiliary pstrol-electric supply for electric rail cars. trackless trolley 


63 Bu RSER. 
485 B.T.-H. Cr. 
502 FRANZ. (4,7,12, Germany.)* 
15,516 STEVENS. 

vehicles and the lixe. " 

5.523 Cec MrroN & Co. & Burse. Polyphase alternatine-current motors and cenerators. 

TE B.T.-H. Co. (G.E. Co.. U.S) Protective devices tor electric distribution systems. 
15.556 ELPHKINSTCNE. Ships tleprapt is ar. d line apparatus 
15.561 Lorez & Creep. Bitig & Co. Teleereph s. 
15.566 STERLING TELEFHCNE & Evecteaic Co. & A:iccck. Radial selector switches. * 
15,569 HvsuEs. Holders for electric incandescent lamzs and the like. 
15.571 Oris Erevatos Co (Otis Elevator Co.. Jnc.. U.S.) Cont rolling means for elec- 


tric motors. * eee : 
15,579 Reeves & LUNDELL. (5, 7,12. U.S.) 


Automatic telerhone exchanges. 
July 7, 1913. 

15.585 Beoit. BRocks & Hott. Dynamo-electric machines 

VE S87 RuNBAKEN. Sparking plugs. 

15.589 EsurERLEIN. Safety sigralline device for railways. 

15.507 CARTER. Adiustable telephone arms. 


$ 


15.636 Forp. Macnetos.* 
15.642 HODGSON. Electric switches mechanically controlled from a distance. 
15.643 Hopsson. Electric-lehting control systems. 


Incandescent electric lamrs and thzir fittings. 

15,648 RIBOISIERE. Electrical devices for operatine door sashes of automobi 
carriages. (9.7/12. Franc2.)* 

15,658 Wuite. (Manley Edwin Sturges. U.S.) . 

15.673 BALSILLIE. Wireless tejeerarh transmitter. (23,9:12. Australia.)® 

15.674 BaLsitire. Wireless telegraph receivers. 1239 12. Australia.]* 

15.675 Pinter. Apraratus for checking any suitable predetermined excess num 
calls at a telephone call tox or other place. (13.7.12. Hungary 3’ ; 

15,682 Oris Frevatce Co. (Otis Elevatcr Co., Incorporated, U.S.) Control of electric 


15.644 HODGSON. les and other 


Electric railways.’ 


ber of 


motors. (Addition to 3.249. 13.)* 
July 8, 1913. 

15.686 Brocks & Hert. Variable-speed dynamo electric machines. ye] 
15.696 Jones. & HARBOR Aerial signalling and inter-communication with wireless 

teleeraphy. 
15.697 Brooks & HoL_t. Dynamo-electric machines. 
15.698 HawpcN. Battery lamps. 

A A a a 

15.719 Wackwitz. Storage battery grids. (8/7/12. U.S.) (Addition to 


15,729 EE Changing the frequency of alternating electric currents. 

15.733 E & Youtpon. Electrically operated piano-players. 

15,739 SucHOSTAWER & OXLEY. Transiormation and distribution O 
for liehtine and cther purposes. 

15.748 Derriman. |J. B. Russell, ——.) Telerhone systems. * 


15.760 Parste. Electrical fuses of the plug type.* 

July 9. 1913., 
15.797 BariNEHR. Telephone systems. T ents 
[5.81] Lanois & Gyr, C.M.B.H. Base-plate for electrical measuring instruments. 


(12:7:12, G*»rmany.i* 
15,818 SATCHWELL, WALLBRIDGE & Rcss. Jun, Reversible variable speed electric 
(17/7/12, 


f electric currents 


motors. 

15.824 WoLFram LAMFEN AKT.-GES. 
Germany.) ® 

15.826 Evans. Safety lifeeuards for attaching to motor omnibuses, electric tra 
taxicabs, and other like vehicles. 


Manufacture of electric glow lamps. 
mcars, 


15.828 Brown, Telephony. i 

15,869 GIRARDEAU. Indirect excitation for oscillatory circuits. (Divided application on 
11.703/12. May 16. 17/5/11, Gormany.)* 

15.870 Fazan, Electric fans. 


15,875 ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI SX. ANON. Arrange- 
ments for starting groups of electrical machines. (21/3/13, Belgium. ) 
15,879 WirpE. Heating bv electricity. 


Wut 3 


ec 


THE ELECTRICIAN, AUGUS 


T NT SLUT TT PAPA AAA PAAR 


FINANCIAL MATTERS. - 
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MUNICIPAL ACCOUNTS. 


Bath.—The accounts of the electric lighting undertaking for the 
year ended March 31 show capital expenditure £177.211 (increase 


£6,672), of which £69,834 has been repaid or set aside for repayment. 


Year's revenue was £22,130, and expenses were £1] 846, leaving gross 


rofit £10,280. To meet capital charges, &c., and £1,522 debit balance 


rom last account, £1,522 has been taken from the rates and a debit of 


£1,446 carried forward. Units generated were 2,383,020 and sold 


1,838,282. The total maximum demand was 1,185 kw. 


Burton-upon-Trent.—The accounts of the electricity department 
for the vear ended March 31 show capital expenditure £100,796 
(increase £14,588), of which £7,270 has been provided out of revenue. 
Outstanding debt is £63,294, 

Revenue from sale of current was £14,503 (compared with £14,067) 
and total income was £14,712 (£14,186), including meter rentals, motor 
hire, &c. Working expenses were £8,201 (£6,347) and gross profit was 
£6,311 (£7,838). After meeting capital charges and paying £256 (£362) 
ful meters and motors, there was a surplus of £1,189 (2,720), of which 
£1,000 (£1,000) is to be applied to relief of rates and £189 (£1,720) placed 
to renewals fund. Units sold were 2,127,332 (2.009.500). Total costs 
were 0-921d. (0-057d.) per unit, this increase and the consequent decrease 
in the net profit being due to the increase in the cost of coal as a result 
of the coal strike. Maximum loads were for lighting and power 711 kw. 
(increase 22 kw.), and the maximum, including tramways, was 1,086 kw. 


Exeter.—The accounts of the electricity department for the vear 
ended March 31 show capital expenditure £113.457 (increase £1.818). 
and £14,099 has been provided for redemption. 

Income was £18,213, and working and general ex penses were £9,841. 
leaving gross profit £8,371. Interest and sinking fund required £6,779 
and income tax £219, leaving a surplus of £1,373. Units generated for 
public lamps and private supplies were 1.257,765 and sold 1,002,310, and 
for tramways the units generated were 550,580 and sold 516,793. Total 
maximum demands were 775 kw. for lighting and power and 200 kw. for 
tramways, 

The tramway accounts show capital expenditure £86,111 and £16,735 
has been provided for repayment. Revenue was £16,748 (compared 
with £17,290 in previous vear) and working ex penses, including current, 
were £10,496 (£10,874), leaving gross profit £6,262 (£6,416). After pro- 
viding for capital charges, there was a surplus of £2,043, which has been 
carried to revenue and renewals account. Total revenue per car-mile 
was f-272d. and working expenses were 5-811d., and the net balance 


carried to reserve and renewals is 1:131d. 


P Gloucester.— At March 31 the capital expended on the electricity 
department was £101,429 (increase £2,107), of which £14,581 has been 
repaid and a further £13,154 has been placed in the sinking fund. 
Revenue was £14,483 (compared with £13,402 in 1911-12), total ex pen- 
diture was £7,736 (£7,183), leaving gross profit £6,747 (£6,219). and after 
meeting capital charges and paying sundry items of capital ex penditure 
amounting to £186, there is a credit balance of £898 (compared with 
£1,190) to carry forward. Units sold were 1,718,069 (compared with 
1,600,551). Maximum loads were 927 kw. (867 kw.) for lighting and 
power and 400 kw. (385 kw.) for traction. There are 799 (745) consumers 
and the number of equivalent 30-watt lamps connected is 79,493 ( 11.538). 
In his report, the city electrical engineer (Mr. F. H. Corson) says he 
thinks the small net deticit of £106 (compared with £405 surplus) may be 
regarded. with equanimity in the light of the causes which produced it— 
viz., enhanced price of coal and £1,200 extra capital charges for recent 
extensions, and in the light of the fact that the rate of increase of out put 
is being well maintained. Average price obtained for all purposes was 
1734. (l-76d.). For su pplies of current for domestic purposes an alterna- 
lve system of charging, based on ratable value of houses, has been adopted. 


Halifax.—The accounts of the electricity supply department for 
the year ended March 31 show gross capital expenditure £272.767 
(increase £11,145). 

Revenue was £18,025 (com pared with £42,749). and working and venera! 
expenses were £25,107 (£21,494), leaving gross profit £22,917 (£21,255). 
After meeting capital charges and income tax, and allocating various 
sums for renewals, new meters, instalment of cost of 3.500 kw. turbo- 
alternator, &c., net surplus was £2,408 (£2,199). Total expenses, ex- 
clusive of capital charges, were 0-805d. per unit sold. Units generated 
Were 8,406,203 (7,133,942) and sold 7,488,255 (6,250,583). Maximum 
supply demanded was 3,480 kw. (3,034 kw.). 

_On the tramways department the capital expenditure was £414.246 
(Increase £10,991), and £107,432 has been applied in reduction of debt. 
Annual revenue was £105,973 (com pared with £101,894), interest required 
£10,108 (£10,381) and sinking fund £10,562 (£10,196), and net profit 
Was £12,681 (£18,021). Total revenue was 11-82d. (11-63d.) per car- 
mile, and working expenses were 7-77d. (7.18d.). Passengers carried 
were 19,456,923 (18,749,456), car-miles run 2,152,391 (2,102,757) and 


T 22, 1913. 825 


OM EC Masa hte 


a 


units used 3,900,902 (3,563,953). Receipts from parcels were £2,079 
(£2,047), number of parcels carried being 227,890 (222,893), excluding 
local newspapers. Services of motor omnibuses to Mount Tabor and 
Siddal were started during the year. The deficiency in the motor 
omnibus account (£420) has been met out of the tramways surplus, 
£7,181 has been applicd to relief of rates, the balance (£5,071) having 
been placed to renewals account. 

Hove.—'l'he accounts of the Corporation's Aldrington electricity 


undertaking for the year ended March show capital expenditure 


£10,480 (increase £381), of which £8,030 is outstanding. 

Revenue was £1,067, working and general expenses were £669 and 
gross profit was £398; interest and instalment of principal required 
£613, so that £215 remained to be provided for in distriet rate. Units 
purchased were 64.587 and sold 56,738. 

Ipswieh.— The accounts of the electric supply department for the 
year ended March 31 show capital expenditure £120,703 (increase 
£16.288). 

Revenue was £24,733 (compared with £21,485 in previous year), work- 
ing expenses were £16,899 (£12,951), interest and repayment of loans 
required £7,908, and revenue contributions to capital expenditure were 
£1,634, the net result. being a deficit of £1,708. The maximum load 
for lighting and power was 1.157 kw. (1.081 kw.), and for traction 


440 kw. (485 kw.). Units generated were 3,069,302 (2.276,673) and sold 
2,606,119 (2,050,885). 


There are. 1,350 (1.130) consumers, and connec- 
tions (including motors) are equal to 4.338 kw. (3,791 kw.). There are 
463 (402) motors connected, equal to 2.209 H.P. (1.903 H.P.). 

In his report the engineer and manager (Mr. F. Avton) attributes the 

deficit to heavy cost of coal (increase of about £1,000), capital charges 
which have not vet earned revenue and the large charge on revenue fov 
wages of permanent emploves engaged on capital works. Two new 
turbines have been installed, and the plant capacity is now 3,5101] kw. 
(against 1,511 kw.). The charge for power for the tramways has been 
reduced from 12d. to lld.. resulting in a decrease of £322 in revenue. The 
income of the installation department was £4,258 (£3,728), and the net 
protit, after allowing for depreciation, was £98. In connection with the 
use of electricity for cooking, it is necessary that the consumer should be 
able to hire the apparatus from the supply. authority, and Mr. Ayton 
trusts the Corporation will soon inaugurate such an arrangement. With 
regard to electrically propelled vehicles, the question of storage. of 
energy has been overcome by the Edison accumulator, and it would be 
Gn Mr. Avton's opinion) wise to offer every inducement for the use of 
electric vehicles in Ipswich, as the charging of such vehicles during the 
night would be a valuable addition to the load, and reduce the cost per 
unit. 
On the tramways department the capital expenditure is £114,838 (no- 
increase), of which £15,442 has been repaid. Year's revenue was 
£23,404 (£22,030). working expenses were £17,416 (£16,861) ; interest 
required £3,642 (£3.760), repayment of loans £2,077 (£2,024), and net 
profit was £268 (£176). Total revenue per car-mile was 8:408d. (8-306d.), 
and working expenses, including power, were 6:257d.. (6:105d.) Pas- 
sengers carried were 2,554,585. (5,526,496) car-miles run 668,025 
(662,792), and units used 672,411 (667,441). 

Nelson.—On the electricity undertaking at March 31 the capital 
expenditure was £76,686 (increase £1,434), of which £28,982 has been. 
repaid. 

Revenue was £10,437. and gress profit was £4,709 (comparea wun 
£4,204 in 1911-12): interest and sinking fund required £4,394 (£4,505),. 
leaving net protit £315 (compared with a deficit of £311). Units gene- 
rated were 1,087.016 (079,081) and sold 927.200 (819.261). Motors con- 


nected aggregate 5005 H.P. (395 n.r.).. Maximum supply demanded was 


940 kw. (755 kw.). 

The tramway accounts show capital expenditure £37,832 (increase 
£1.401), and £7.714 has been repaid. Revenue was £10,291, gross profit 
£3.863 (compared with £2,930), and net profit £1,889 (£999). "Traffic 
revenue (£10,240) was equal to 12-22d.. per car-mile, and working ex- 
penses were 761d. Passengers carried. were 2,776,785, car-miles run 
200,096 and units used 240,804. 

South Shields.—The capital expended on the electric supply de- 
partment at March 31 was £191,975 (increase £9,237), of which 


£57,800 has been repaid. 


Income was £30,341 (compared with £27,834 in 1911-12). and gross 
px fits £15.446 (£14,168); sinking fund required £7,464 (£6,994), and 
interest £4,818 (£4,979), leaving net profit £3,163 (£2,195). Works costs 
were 0-56d. (0-53d.) per unit sold, and total costs 0-80d. (0-80d.) or 1-52d. 
(1-56d.) including interest and sinking fund. Units generated were 
5,179,152 (4,627,700) and sold 4,126,189 (3,818,562). Connections are 
equal to 6,268 kw. (5,759 kw.). 

Stoke-on-Trent.— The accounts of the electricity department for 
the year ended March 31 show capital expenditure on Burslem works 
£55,922 (increase £1,790), Hanley works £127,596 (increase £3,435),. 
Stoke-on-Trent works £40,736 (increase £1,485), Longton works 
£32,874 (increase £620), and Central works £48,698 (increase £34,646). 
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Of this expenditure £56,410 has been redeemed, £24,844 is in the 
sinking fund, and £238,543 outstanding. 

On the first four of the above stations the gross profits for the year 
were £4,597, £8.536, £3.198 and £1,873 ; on the first three the net profits 
were £839, £223 and £299. and on Longton, the deficit was £142. Units 

| generated at the four stations were 7,639,031 and sold 6,129,515. Total 
maximum demand was 3.170 kw. There are 131 arc and 627 incan- 
descent lamps for public hghting. 

Willesden.—The accounts of the electricity department for the 
vear ended March 31 show capital expenditure £212.752 (increase 
£8.981). of which £115.948 is outstanding. 

Last year's revenue was £32,695 (compared with £31,296), total work- 
ing costs were£ 21,041 (£17.413), and gross protit was £11.654 (£13,884). 
Interest required £3,887 (£3.920), repayment of loans £4.970 (£4.664), 
and depreciation £286 (£116). leaving net profit £2,715 (£5.339). Work- 
ing costs were 1-564d. (1-485d.) per unit. Units sold were 3.228.170 
(2.815.129) and the combined load factor for private supply and public 
lighting was 20-78 (21-39). Total maximum demand was 1.773 kw. 
(1.502 kw. ). 

Mr. W. A. Henderson (accountant to the Council) points out that the 
causes of the increase in expenditure were the purchase of a larger supply 
from the power company, special annual charges of £500 each for altera- 
tions to switchgear, &c., and replacement of arc lamps. increased assess- 
ment for rates (£583) and increases in bad debts and depreciation charges. 
Though fresh assets to the extent of £12,309 have been purchased during 
the year, £2.853 of revenue moneys have been utilised for that purpose. 
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COMPANIES! MEETINGS AND REPORTS. 


ABERDEEN SUBURBAN TRAMWAYS CO. — The directors! report for the 
past half-year states that the profit was £1,595. 17s. 7d.,and the balance 
at credit of profit and loss account is £3.192. Os. 3d. The directors recom- 
mend that of this amount £2.000 be added to renewal and depreciation 
account, that a dividend at the rate of 23 per cent. for the past vear be 
paid. leaving to be carried forward £969, 1s. 5d. On the question of ex- 
tending the company's operations by the working of trackless tramway 
cars or other mechanically propelled vehicles, the directors are satisfied 
that the working of such vehicles would not only be profitable in itself. 
but would be profitable as a means of attracting fresh traffic to the com- 
pany' s undertaking. 

ONTARIO POWER CO.—In their report for 1412 the directors state that 
the growth of business during the year shows a very marked increase over 
1911, the total receipts being $1,255,955.38. net income $1,014.376.69 
and surplus $365,440.77. Ten generators (of 117.000 i.r.) have been 
installed. and two 13,000 H.P. generators and turbines are on order The 
company had the right to put in a third conduit (18 ft. diameter), which 
would furnish water for the development of approximately 70.000 
additional H.P. The directors declared in November an initial dividend 


of If per cent. 
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NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


NEW COMPANIES. 


BRITISH RAILWAY & TRAMWAY INTERCHANGEABLE RAIL CO. (LTD. 
(130,629.)—Reg. Aug. 13. capital £15,000 in £1 shares, to acquire patents 
No. 646 of 1911 and 2.466 of 1913 for improvements relating to tramway 

. and the like rails, and to adopt an agreement with H. Crudgington and 
H. T. Wakelam. Private company 
E. Randle. E. Grantham and H. Crudgington. 
street, S.W. 

CLONES ELECTRIC LIGHT & POWER CO. (LTD.) (4,026.)—Reg. (in 
Dublin) Aug. 15, capital £2,000 in £1 shares. to acquire and carry on the 


Reg. office: 28. Victoria- 


business of electricians, electrical, mechanical and general engineers 


formerly carcied on by Chas. Ferguson at Clones. Private company. 
First directors are C. Ferguson, H. Gunn, E. Tierney, A. B. Henry, D. 
Levinson and W, F. McCoy. Reg. office: Fermanagh-street, Clones, 


co. Monaghan. 


DAVY LAMP IGNITER CO. (LTD.) | ! 
£6,000 in £1 shares (500 preference, 1,000 ordinary and 400 founders’), 


to acquire any invention relating to machines or apparatus for the 


ignition of safety or other lamps, to carry on the business of manufac- 


turers and repairers of. agents for and dealers in electric igniters, lighters 
. or relighters adapted for use with safety or other lamps. electrical engi- 
d to adopt an agreement with A. Paxton. 


neers and contractors, &c.. an 
Private company. Reg. office : Tynycoed Place, C ardiff. 


GLASSWARE SYNDICATE (LTD.) (130,595.)—Reg. Aug. 11, capital 


£90.000 in £1 shares, to carry on the business of manufacturers of. and 
. dealers in glassware of all kinds, whether for lamps or other articles, &c. 


Private company. Reg. office : 56, Moorgate-street, E.C. 


HIRST BROTHERS & SONS (LTD.) (130,542.)—Reg. Aug. 7, capital 
£71,000 in £1 shares. to carry on business of manufacturers of and dealers in 
wire and wire goods, &c.. to acquire business carried on at Brighouse and 


First directors ace F. N. Layman, 


(130.633.) —Reg. Aug. 13, capital 
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elsewhere by Hirst Bros. Private company. First directors are 

Hirst (chairman), Joseph Hirst and J. A. Hirst. aan 
. IGRANIC ELECTRIC CO. (LTD.) (130,660.—Reg. Aug. 14, capital £35,000 
in £1 shares, to carry on the business of electrical engineers, manufac- 
turers of electrical apparatus, &c., to acquire established businesses 
manufacturing or dealing in electric control gear, including business 
recently carried on by the Adams Mfg. Co. Private company. First 
directors are F. R. Bacon, F. L. Pierce, A. W. Berresford and G. A. 
Mower. Reg. office: 147, Queen Victoria-street, E.C. 


MITCHELITE LIGHTING CO. (LTD.) (130,661.)—Reg. Aug. 14, capital 
£95.000 in 5s. shares (50,000 6 per cent. cumulative participating pre- 
ferred). to acquire any inventions relating to the production, treatment, 
storage, application, distribution and use of gas, petrol and electricity, 
and to adopt an agreement with C. H. Purvis. First directors are T. D. 
Stubbs, B. R. Sanders, A. W. Heron-Maxwell, C. Hugh Purvis, S, L. 
El phinstone-Olliff and J. W. M. Purvis. Reg. office : 161, Piccadilly, W. 

J. T. PICKERING HOIST & ENGINEERING CO. (LTD.) | (130,544.)— 
Reg. Aug. 7. capital £1,000 in £1 shares, to carry on the business of 
mechanical engineers, manufacturers of hoists and lifts, motors and elec- 
trical and other appliances, &c., and to adopt an agreement with J. T. 
Pickering. Private company. First directors are J. T. Pickering and 
J. B. Smith. | 

REINEKE STWIRELESS TELEPHONES (LTD.) (130,667.)—Reg. Aug. 14, 
capita: £25,000 in 22.000 preference shares of £1 each and 60,000 ordinary 
shares of ls. each. to acquire from L. W. Holmes the benefit of an agree- 
ment between Josef H. Reineke, the Studien Gesellschaft, Geo. A. Kubler 
and L. W. Holmes, and the full rights and interest of the inventor in the 
process or system of wireless telephony for mines invented by the said 
J. H. Reineke. Private company. First directors are Sir Archer Croft, 
Bt.. L. W. Holmes, M.I. E.E., G. MacElwee, E. Denholme Young, W.S., 
and Gordon S. Goldie. Reg. office : Norfolk House, Norfolk-street, W.C. 


MORTGAGES AND CHARGES. 


FOSTER ENGINEERING CO. (LTD. )— Particulars of £9,000 second deben- 
tures, created July 30, 1913, have been filed, amount of present issue 
being £8.484. Property charged : Company's undertaking and property 
present and futuie, including uncalled capital. No trustees. 


LEA, SON & CO. (LTD.)— Mortgage on certain freehold land in Stafford, - 


dated July 22. 1913, to secure all moneys due or to become due fiom the 
company to bondon, City & Midland Bank. 

MARBRO (LTD.)— Particulars of £250 second debentures, created July 
16, 1913, have been filed, amount of present issue being £150. Property 
charged: Company's undertaking and property, including uncalled 
capital. No trustees, 


RECEIVERSHIP. 


DUFFIELDS (LTD.)—Notice of appointment of F. V. Sinkins, 17. 
Mackenzie-street, Slough. as receiver on Aug. 7, 1913, under powers 
contained in debentures dated Nov. 16, 1912, has been filed. 


ee 


CITY NOTES. 


— D 


MEMORANDA (Aug. 21).—Bank rate 4} per cent. (since April 14, 1913). 
Price of silver, 27d. per oz. Consols 733—73{ for money and 
for account. Consols Pay Day, Sept. 1; Stock and Shares Con- 
tinuation Days, Aug. 26 and Sept. 9. Ticket Days, Aug. 27 and Sept. 10. 
Pay Days, Aug. 28 and Sept.11; Mining Shares Carry Over Day, Aug. 25. 


W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.)—The directors have 
declared an interim dividend on the preference shares at the rate of 4i 
per cent. per annum (less tax), and on the ordinary shares at the rate of 
10 per cent. per annum (tax free), for the half-year ended June 30 last, 
both payable Ist prox. 

LIVERPOOL DISTICT LIGHTING CO. (LTD. )—The directors have 
declared an interim dividend for the half-year to June 30 at the rate o 
4 per cent. per annum (less tax). 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAYS (LTD. )—The direc- 
tors have declared an interim dividend at the rate of 5 per cent. per 
annum (less tax) on the ordinary shares for the half-year to June 30. 

PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD. )—The directors 
have declared an interim dividend at the rate of 10 per cent. per annum 
(5s. per shre) on the ordinary shares for the half-year to May Jl. 


METAL PRICES.—Mesers. J. B. Garnham & Sons, 132, Upper Thamay 
street, London, E.C, quote under date Aug. 20 the following as, the 
present basis prices of 

New METALS. per lb. 


r 
Solid Drawn Brass Tubes...  8id. | English Lead.,.......... £20 ! 


Solid Drawn Copper Tubes 1O0jd. | Sneltep ...........«7* 
Brazed Copper Tubes ... l0jd., Antimony secsesersossace SOU 
Brazed Brass Tubes ...... 93d. OLD METALS. per ton. 


Brass Wire ......2 73d. 
Rolled Brass ........... 74d. 


r 
Clean Scrap Copper... £64 ; 
Brass Sheet... BAd. 5 0 


Braziery Copper Scrap £55 
Old Brass, clean ......42+ 


Copprr Wire......... eee 101. | Old Lead, lesa 4lbe. 
pes ton. ovt eco blt IU 0 
Copper Sheeta............ £85 0 0 Old Zino E n 10 0 
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ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. | ELECTRICAL COMPANI 
| Price | * Rats 


Wed. | PER CENT. 


. 


& AGGREGATB. ILAST 
Week a lnc: Or eC Sa uocis 3 Divr- NAME. @. | YIELDED. 
— LINE, | ended. E (a) s fad ‘Amount: mo; o pre & (benD Aug. 20. 
"on am Jame Aberdeen Corporation ...| Aug. 13 1508 + Ê i12 ł11 18,728 4 1,139 T: 
s Au M. 12 54,126 H 5,716 32 1,796187 Mm Electricity Supply. 91 —101 om 5 Mar, Se 
"ART ant PII » , , dir wr Xd us ái P 
Capital Cd av Anglo-Argentine ann 16 484 | + 27 | 21 9,747 |+ 676 10: 5/0 ,tBournemouth & Poole Elec. Sup. Ord.... n 91 12-149 d AUS 
PP FR manats Ashton-under- yn esee op 16 543 bs 2 13 6,753 + 508 10 4/6 tDo. 4$ per Cent. Cum. Pref "IP eseo 9i 103 | 5 l6 0 Feb. Aue 
$ 11 d Ayr Corporation s.e...) +» B 391 198 | 32 8 632 i+ 3.225 10 6/0 | tDo. 6 per Cent. Cum. Second Pref ....| : i "ES 
: n Hie * Barnsley encecveceseere 9» 8 676 : T 160 32 12 90] H "B68 St. 44% Do. 4} per Cent. Deb. Stock (red.) Sawe] 3 : td 0 pni Ju y 
udin busines Barrow REEERE LEEE "Lid » 13 ] 179 H 117 33 31.178 + ] 802 5 4/6 tBrompton & Kensineton Elec. Sup. Ord. | Bi 8} 4 0 9 | Mar Sept 
"pan, Firs e E » 17| L20|- 123; 20 | 26006 + 2710| 5 3/6 Do. ferendi Que Dep Sick 9€97^4.2/ 6. June, Dec 
ord and v, A Ingham Corporation .| ,, 16 | 10,637; + 863 ' 20 | 227293 + 16,294 || St. | 4% | Central Elec.Sup.Co.4% Gt |ELSup.Co|  44—4i !5 2 6 Feb, Aug 
Birmíng Co 8} 1,296; + 97) 32 32,235 |+ 1,482 5| 2/6 ,tCharing Cross (W.End & City) P 4h—48 |417 3 Feb. Aue 
Birmingham D. alian] Z 13] 133214 168] 20 | 26789 it 2199 8 23 | fDo. 4$ perCent. Pref. ....-e pres | udi 4. 1417.8 "reb. At 
a Blackburn Corporation «+ » 121 zasi ‘St | 20 | S459 E 2573 || St| coe | Do. 4 per Cent. Deb, Stock (red) o... PE 4 9e or Y 
tici pati me- Bombay esssecpeo ON Ju y 13 | 3174 | + 536 419 42 |89 + 4 433 5 2/5. Do. City Undertaking 44°25 Cum. Pref.. Me 4 17 6 Jan, 
jon, traten Bournemouth Corporation Aug. 13 | 5989: + 223 Br | 119.992 + 6,442 5 3/0 | Chelsea. Electric Supply Ord. is el 27538 1 1 M 
ere wel . 18, 1592'+ 298! 20 23649 +° 941 | st |4404, Do. 4} per Cent. Deb. eS! Boy css 5 0 0 : 
P Dre eon: & Carrlage >” 15| 8,681 | + 1,484 | 182 — 252418 + 35,775 || St | HOA Eu deu e Aie ue ar 15 —163:5 !1 O | Feb, Aug 
Puis iL pee eee tien ii : 2| UA» i 9 5,862 + 189 10) 60. Do. 6 per Cent. RE. it TE 2 of Am n 
Pica V Rury Corporation secre ge o Pee Aaa Boe 2h 3 etree pp. SES SEIS El dpi dice Cont Ond Deb Sreck Fedi 99 S101 4 90: an. July 
ET Cibus Damus or Me ee roe. 2% “bg: “368 ||. So! io^] County ar London Elec. Supply Ord...-.j 1! —Ilt'S 4 0| Feb, Aug 
aD Camborne-Redruth ..... | 4, 16, ,162 + 45, 33 | 24585 + 10; ie Do. 6 per Cent. Cum. Pref........... 114—122 |5 1 QO: Mar, Sept 
he hune a! Cardiff Corporation......| ,, 16: 2,950 | + ao | A | joa ne H 12:945 e 41» Do. 44 per Cent. Deb. Stock (red.)....; 1021—1044 4 6 O Jan, ju y 
din nd de Celsum London Riy.) Z de, 2548 — iol 33 | $5008 + &&ie || Sl 4jei| Do Second Deb. Stocks... 2er. 99 Many NO 
m u . , , P | , f t 's Elec. Corp. Ord........... uas Uu , 
Ames Beier] OM| de[r WE Des ref p | erede de dcos] fri [6 0! sr NA 
kenne ani Croydon ...... eee E f ps Se?) F- > n er Cent. Non-Cum. Pref. .... a NE ve 
Derby. irete » 16; 1,030 fous, 20 | gos r 2m St, | Gan) Du a rM Div ite) 2o eu $10 07 July... 
! Dent & Dist. Trams;  ,, 8 Al + 0 | 5| 3/0 | Folkestone Electricity Supply Co. Ore. ee 2 ^ | Ser Sent 
wv Sor Th ver Corporation ...... oa ee . .. | AE “Tren ll & 54 | Do &rnerCent. Cum. Pref..ceccccece — j = 
od dd Dublin & Lucan Railway i de | 185 | + 8! $7 1,274 i+ 150 2/6 | Do. 5 per Cent. Cum. ne a ie 8g —92 | S 0 0 Feb, Aug 
Vnd Dublin United .......-.| >O 15 6,482 | + 481| 33 | 195871 + 5,842 I) St.| 44%) Do. 44 Ist Deb. ER dod . | "^—-8P 16 1 3 April, Oct 
it of an age Dudley-Stourbridge ....| ,, — 8' 1,845. + 269! 32 i 30477 + 2,708 | . 5| 5/0 | Hove Electric Lighting Ord:-.......-«| aot 55 418 0 4 
o, A Rabie Dundee Corporation ....| „ 15 | 1,266) + 65! 13 | 17270 + 1,472 | St.| 44°) Isle of Wight E. L. & P. Co. Deb. Stoc 74—74 |518 0 Feb, Aug 
cal a a a a IE ELI EL MEO d1NLIB IT T dE EIFE | Jan, July 
uum Eutr Corporation 22] 2 108] 32391 E 346! 20 ! 209 i 23 | St| 4| Do. 4 per Cent. Pee E a Hi} o 2 [$5 o] om 
Archer Unk *Gateshead & Dist. Trams} ,, — 8 1,808) + 691! 32 ! 39,724 + 7239 || St.] 4% DU dU. MT Deb. Stock (red.)) 89 —92 !4 7 O0 | April, Oct 
Vom: Ws Glasgow Corporation ...| ,, 16 | 19,754 | + 1,55? | 33 | 216.368 + 15,712 3 BE E aren Pred Deb Stock..| 74~78 [515 6 Jan, July 
Yonge. AS. Glossop Trams .........| ,, l6! 141. | + 7! 33 | 4,250 + 488 ff) St.) 42% ndon Elec. Supply Ord.vacassss cass l}—1} | 4 7 0 | Mar, Sept 
kesti, WL Gloucester Corpn. .......| ,, 13 357 , + 44 | .. | mS 3! 1/6 ron m bos je Serina “gest 1511 6| Mar, Sept 
*Gravesend-Northfleet ...| ,, | 385 | + 98! 32 7400 + 890 ac 3/0 Do ES r Cant. Ist Mort. Dsb......- e8 —9] |i 8 Oj Jan, July 
Gt. Northern & City Rly. . me MT E b nci T 2332 ll 5 23 Metropolitan Electric Supply Ord....... 34-3$ |517 O0 | April, Oct 
Has Corporation m 354 Mis E ae E oo peg C8 23: be Aber Cent Cum bret o iet 5-589 0 Jam” July 
cond debt *Hallfax Corporation ..... » 12, 2,538) + 64| 19 | 43049 + 6 os| Do. 44 perCent. D2b. Stock Ist Mort..| 96 —99 | 4 11 0 | June, Dec 
CE E Hastings Elec. Trams Co. » 14); L775 + 23 $33 | 32,653 + 2,0023 .| 44% . : v(red.))} 77 —80 |4 7 3: Jan, July 
pott 8 Hong Kong ........- eb o» 16 $13,805 +$3,499 | $33 |$326,735 — $35,324 | St. 3405) Do. 3) per Cent. Mort. Deb. rg ie ae dd |5 7 6 T 
pe MEME C OMEN C RR NE ES E ET ON ETE Pa ts a Jan uly 
ae Ilford District Council -..| ,, 16, 430, — 26! 20 9.229 — I, | c4/?| North Metro. Elec. Power Sup. 5 Morts..| 92 —lol | 4 19 0 e. 
lin Stat Ilkeston District Council .| |, 13 132 | + 15; 20 2,017 1+ 514 jf} 100! £95 orth Metro. : a Com.Pref.| 94-104 | 217 0 và 
dom Ipswich Corporation ....| ,, 16, S71) + 40 | 17 9,523 + 89 || 10, 6/0 | Notting Hill on a Nomen: 6 —6y i5 8 O' March .... 
due he Isle of Thanet Co. ......| p T. | 2112 | 4 Bl | 2 | E. t LH è 4/0 ana o e d E Tsi |4 n 0, Mar. Sept 
AITOW ......eee e. esee y | 2 t , : j Pei Aah —89 | 4 m 
pated lt ldderminster & District |», — 8; 4111 + 631 32 NW DUM Lb ires Poll Mail Elec. Ord 1:1... 819 |511 0 Feb Aug 
rt Klimamock Corporation sir ar eT: o2 f 7| $2 ar CE UE Eme r Cent. Pref..ccseeeeceess Sd 64-7 |5 0 0 Feb, Aug 
) Pont Kirkcaldy Corporation .. s sae CH : [a je. "E 3/6. us An Cent. Deb. Stock (red.)....| 821—854 | 4 2 0 Jan, July 
pz mof Lanarkshire Trams Co. ..| |, 14 | 1,698 | + 8 | 32 | 53,368 3} o i H d Electric Supply Ord.....| .21—34 | 6 10 6 | April..... 
fancashire United ......| , 3| 1628! + 150, 32 | EPA EM Do 7 Ist Mort Stock (red.)........ 96 —99 S10 ee 
Leeds Corporation.......| |, 16 | 289 + 295 | 20 | 166,574 "0 an aa LS Oc eL ey Ii d Feb, Aug 
Leicester Corporation ...' ,, 161 2,70 | + 283 | 33 | 91,598 ny D a ter Gant Ist Prof cos .....| Ik—1&4 (518 0 | Feb, Aug 
[eith Corporation ««....| , 16! 725, — — 25,413 | 10,002 o^| Do. á} ist Deb. Stock (red.).......- 96 ,—99 | 41011 | April, Oct 
ings, T coln Corporation ..... . T . PT Pa ic Supply Ord............- — x pri, We 
d Liverpool Corporation ...|  ,, 9 | 14,349 | + 1,259 | $32 | 426,981 pim ee ent Preten 3/823; in Certs 213; 5 4 0} April, Oct 
E Liverpool Overhead Rl. |. ,, 17) 1915 | 16) | 33 oP ear 449; Do. at per Cent. Ist Mort. Deb...,..| 85 —88 | 5 2 O | April, Oct 
puse rti MEE c NC NC ENTIS : || SUDO aed E Ditictes Co 5"; Db St| 99—101] 4 18. 6 | » 
London County Council .|  ,, 6 43285 + 1,170 18 | 775.024 '6 | Waste Heat & Gas Elec. Gon. Stations.. là—l] | 6 8 O0: May, Aug. 
une a GE D ade. 2660 | 33 | 20525 Sie |rWestminster Elec. Sup. Ord... ««e «acc Stet | 514 3 | Mar, Sept 
ndon United ........ w 4 6,875 | + | Ae IM: 5 an uly 
siot Corporation .. » 16 595 | + 7 | 45 | 8,938 Do. 44 per Cent. Cum. Pref i * 
Aldstone eCvretnene [P ee n [EI ee oe 
pene it corporation |», 16, 16,975 | + 706! ce | Ea Rail iT á 
ersey Railway ........ » 16 2156 | + 83 3 Koj ic Railways an ramways. 
ut mH TEE ant 3 | 35 | 431531 iA April 
dH etropoiltan Dist. Rly...| ,, 16, 11,407: + 41 3 : f. Ord os waa ciues s» pril..... 
is Metropolitan Elec. Trams} |) BO 11,028 ! + 970 | 32 ; 287,227 m E NATA CUm Pref vede PA 6 8 Oj Jan, July 
T Middleton ............ to» 8} 45;4- 55. 32 | 11,281 Do. 44 Ist Mort. Deb. Stock (red.).... 5 16 10 | April, Oct 
ym W Nelson Corporation ..... » 16 227, +  16| 20 | 4,293 of; B'ham Dist. Power & Trac.44 1stDeb.Stck (5 2 0! Jan, July 
d NÉS Newcastle-on-Tyne Corpn. ». 16 4583 4 482 | 21 95,989 ^| Bristol Tramways & Carriaze Ord....... 615 O j Feb, Aug 
213 Newport (Mon.) ........ » 16, 783; + 02993 n Do: Cüm: PIelosscscoicxexs sos ters 510 0 - 
pdi orthampton Corporation) ,, 15! 577' + 772 $20 11,596 Do. 4 per Cent. Dehs...... esee. 318 6| Feb, Aug. 
- idham, Ashton & Hyde. „ 8) 710) + 44 | 32 | 19,713 BritishElectricTraction69; Pf.Ord.NonCm is June, Dec 
dor ih Oldham Corporation , 1? 2242.4 177! 21 | 45,281 Do. Daf. Ord. St............ EPUM a T 
gi Perth (N.B.) Corporation.) ; 13}  198|4 11, 13 | 2891 Do. 6 per Cent. Cum Pref..,........ 7 3 0|Feb, Aug 
er Perth (W.A.) Elec. Trams. i . | |? va Do. 7 per Cent. Non Cum. Pref....... 790 E 
LN "Peterborough. .......... » 8 326 | + .128, 32 5,558 Do. 5 per Cent. Perpetual Debs....... 5 7 6| April, Oct 
y X7 Portsmouth Corporation . à ; | Z Do. 4j per Cent. 2nd Deb. Stock...... 5 18 0| May, Nov 
Otteries ....., fe |, 8| 2,46 | + 58 32 66,612 ?; Central London Ordinary Stock........ 4 0 0,Feb, Aug 
* Preston Corporation ....| ” 13 936 | + 38! 20 17,866 Do. Gtd. Assented Ord. Stock ...... is T 
us Rotherham Corporation .| 7 43 1,011 | + 236 | i19 18,981 Do. 4 per Cent. Pref. Stock.......... 5 0 0] Feb, Aug 
peta Rothesay ........... TE 746 | + 149; 32 7,646 Do. 4} per Cent. Pref....... esee isa 4 43 - 
Salford Corporation .... » 18 5,104! + 331, 20 105,752 Do. Gtd. Assented Pref. Ord. Stock.. P oe 
Shanghal......,........ » 1391$18,800; + $2,558) .. - Do. Deferred Stock......... X! 211 9| Feb ..... 
te m Sheerness Ce oe oe oe] Cove » 97 + 14 ] 32 1,687 Do. Gtd. Assented Df. Ord. Stock. eee oe ee 
at Sheffield Corporation .. » 17| 6,88 |-- 402] $21 | 151,775 Do. 4 per Cent. Debs...... "esed 4 1 0| Jan, July 
oS Singapore Trams ....... » 16 $12,790! + $2,682 | 33 | $383,349 . City & South London Rly. Con. Ord..... 3 11 6 | Feb, Aug: 
y X South Metropolitan...... 1,205; + 1432, 32 26,901 , Do. 5per Cent. Pref. (1891)........ 5 2 0| Feb, Aug 
Kast uth Staffs eee ee ee M 8 1.318 + 49 32 31,829 Do. (1896)......... eorecesecer 5 0 0 Feb, Aug 
as uthampton MNA " ks 2s - ae | Do, (1901. ves va cesa end i ee as ; > Fab Aug 
Td uthend Corporation PEE ,697 337 | 20 19,621 | - (1903). oS 122 Yes METUS sche eb, Aug 
uthport Tramways .... a 3 no i 65. 32 10,110 - Do dos Cent. Perpetual Debs...... 5 0| May, Nov’ 
Sb dee Hyde,&c., JtB. ,, 16 857 | + 109 | 120 16,176 | Gateshead e Dust pam: de siwe 16 0 a 
A Se ath EE vs eve ee ie ee . en t. Northern ity rel. e«"»e.*096 ee . 
n Sunderland Corporation. . » 17 1,552! + 100, 20 29,675 | + as & Disthlct Elec. Trams O:d.... 7 6{ Mar, Sept 
LJ nderland District ....| 13 | - 598 + 67, 4l 22,336 + Do. 6% Cum. Pref. ....... eere 14 O | April, Oct 
i Wansea Trams "ol toane E 8 2,021 E 177 32 40,066 i+ Imperial Tramways Ord. ecocereseores ee Mar, Sept 
Swindon Corporation .... » 18 209 | + 25 | Ji19 3,230 + Do. 6 per Cent. Pref.-.&. eie 2 6| Mar, Sept 
T Taunton ...,...... estos) 8 70 I 32 1,518 be Do. 4} per Cent. Debs............ s 12 0| Jan, July 
E ynemouth and District .| | 8 808 | + 178| 32 8522 '+ Lof Thanet E. T. & Lt. 5 per Cent. Pref.. 15 O | Mar, Sept 
| yneside Tram. Co. .....| > 13 557 | + 7 3,001 t 295 St.| 4% | Do. 4per Cent. Deb. Stock... -- ee. 2 6 ja July 
a asey Corporation....| |, 16 1,481 | + 230, $20 25.563 ‘+ 2,123 10 6/0 | Lanarkshire Tramways». . v. asia a Satie’ 18 9 | Feb, Aug 
EE alsall Corporation ..... 16 "598 4 57 | 33 20,265 i+ 1,362 St. | 5% | Lancs Utd. Trams 595 Prior LienDeb.Stk 8 O0} Jan July 
L pfton Corporation..) ,, 7]  4el|-- 11] 19 | 8358 + 321 || St | 20 | London Electric 4% Deb. Stock....-.-- 6 0 i 
i (Wet Ham Corporation <<} ;, 14] 2,560/ + 87/19 | 53297 t 1,359 | St| 4% | London Pot. rete ener ress, 1 0 i 
* Wohontuper- Mare. .,... » 8! 9531+ 270! 32 5,239 |F 10924 SC ? | London United Trams cólst Mt Db. St 5 0| Jan, July 
er pton e "996€ , 7 86 32 16,4 J a Con. . toc Fe ewe .* , 
j! Wolverhampton Corpn... $ 14 1012 x 30 . 10.032 | 4 "*239 St 43% Metro soltan pe D t% Deb.’ Stoc! ; : Jan July 
Er sosoo eevee 655 + 130 32 , Do. 5 per n e Vici d E ra š 5 
Wrexham .: H | ‘+ _ 387 | St 5 Consolidated . . . 8 3|Feb, Aug 
VERAT rere se 174! + . 30, 32 3,831 tropolitan Railway Consolida é 
+ 109 | 47,484 It 5,171 || St. | 14%! Metropo 
+ 


. 8 
8 
P Yorkshire W.R. Trams .. H ; 33 
"n Yorkshire Woollen Dist...) ^". É i 365 160! 32 | 36,722 2,730 
r ETE ae te ee aa ER 
ding period last year. ° Partly electrical, | > No allowance has been made for accrued interest or redemption, | f Ex.D]vidend, 
m ra À 


4) These comparisons are with the corres 
- $ Minus 2 days, $ Minus 3 daya Pius 3 days. q Plus 2 days. 
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ELECTRICAL COMPANIES’ SHARE LIST.— Continued. 


2 | LAST Pri 
; co *RATE 
à ae NAME. Pe : rer CENT. eee NAME. Ram 
PTS EPE eR ug 20 IELDED. 7 Woed., |rercenr| DiYviDEWwD 
- ' Electric Railways and Tramways — Continued. ar s. d l poc Sale ges EL Yenen.) — DUE 
St Metropolitan Rly. Surplus Lands Stocks. 60 —62 |4 8 9 | F Telephonas. 
St 3 per Cent.Preference....... ..I1 81 —83 |4 4 3 So. UE Amer Telephn & Telegh. Cap. St. 132 —135 C 
| Do, 3| per Gent. A Preferences.-:} 79 —8b |4 4 3| Feb Aus Do. Coll Trust $1,000 4 per Gent: Bds:| 90 —92 |4 7 0 = 
rs : i? po 3 per d ee Pref.....| 77 —79 |4 8 6! Fe A I 496 Cons. Bonds 1936. AR 1034—1053 3 16 o Jan, July 
EN % Be 3f ber Cent A Deb. Stocks...) 79 Lor | $63 Jan, July E d Mt. Db. Stk.| 104 —106 | 4 l4 3 | Mar, ` Sep. 
.. | Metropolitan Di Tae dd = ‘Jan, Jul tan Telephone 597 ist Mt. Con. Bds... 0. t 
Sta Do 2 EE dca Railway Ord..... 2-0 redes eb, Ad MD Ta nane 5% ist Mt ‘Con. Bds...| 94 — 540 ugust.... 
St. H% Do, Assented Ext. Pref. (Int. Guar. i —4 5 7 0 Feb, Aug Do. „5 per Rr m op $14 3 Nov... as. 
nd. Elec. Rlys. Co. of London, —35 ` ew York Telephone Co. 30 yr. Bnds.... I ay, N 
St.| 3% | Do. 3 per Cent. Consolt4. Runipi cd 9 5$ | H fi à | Feb, Aug Oriental . pee a 30 yr. Binds... $e De he ince a 
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NOTES. 
——9— —— 
The Marconi Meeting. 
THE meeting of the shareholders of Marconi's Wireless 


Telegraph Co. (Ltd.) on Friday last, in the Whitehall Rooms 
of the Hotel Metropole, London, was an event of general 


and electro-technical interest. It was, in the first place, 
notable for the number of shareholders present and for the 
interest shown in the report of the directors. This report, 
after brief discussion, was adopted. The meeting was, 
moreover, notable, under all the circumstances, as much 
for what was not, as for what was said bv the several 
speakers. To Mr. Mancoxr himself an enthusiastic recep- 
tion was accorded, as was his due from shareholders for 
whom he has worked so laboriously and well. Of all the 
bickerings and bad temper which the Marconi Agreements 
have engendered none will concern the central figure. 


Mr. MARCONI, who occupied the chair on Friday, stands out, 
He has acted 


He cannot be 


as a man of science and industry should act. 
All he can be 


às becomes a man in business, to establish his name and 


fame as the supplier of a public need, a need which he has 


had the leading part in creating. This was evidently the 


View taken by all present at the meeting. 
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Ir must not be assumed, however, that such a feeling 
betokens complete acceptance of the statements set out in 
the directors’ report—there is plenty of room for criticism 
of that document without being hvper-critical. The ques- 
tion (which Mr. Marcont handled skilfully) concerning the 
amount of information the Marconi shareholders are en- 
titled to as to the general basis of the company’s business, 
apart from mere share transactions of one sort and another, 
is one that cannot long remain as it is. Mr. Mancowr's 
explanations on this head left much to be desired, if the 
company's own shares are to become a reallv sound invest- 
ment stock. It is pleasant, of course, to announce addi- 
tions of £100,000 to reserve, but investors will soon require 
to know whether these are mere book entries or have some- 
thing more substantial behind them in the wav of cash 
receipts. The remarks made bv Mr. Marconr as to the 
manufacturing activities of his company are much pleas- 
anter reading. but even here some figures would have been 
more convincing. The number of the company's emplovés 
actuallv engaged in the manufacture of apparatus would 
carry its own conviction as to the company’s progress in this 
direction. Mr. Marconi claimed to have “ facilitated and 
cheapened telegraphic communication between England, 
her colonies and foreign nations." There are surely some 
statistics available to prove this statement. What we 
would point out is that it is not quite correct to state that 
the company's published accounts show the progress made 
in the directions indicated. That marvellous abilitv has been 
displaved in engineering the company through troublous 
times all must readily agree, and those concerned in ad- 
ministering the company’s affairs are to be complimented 
upon their skill and dexterity. 

ui. 

CERTAINLY, Mr. Mancoxr's claim that his company has 
come well out of the Parliamentary embroglio must be 
readilv admitted, but we cannot agree with him that, under 
all the circumstances, Parliament did more than its duty in 
displaving great caution before accepting a contract fraught 
with momentous consequences to the scientific, technical 
and industrial future of a great development. Mr. Marcont, 
we fear, fails to realise that there are other than the poli- 
tical and “national” aspects of this contract—that if a 
monopoly in radio matters has been created by, or is likely 
to follow from, the acceptance of the Marconi Agreement 
and contract (and this is the view of many who would not 
attach one word of blame to the Marconi Company or to its 
distinguished head), then not one iota of undue anxietv has 
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been shown in the strenuous opposition offered to its rati- 
fication, so far as this anxiety has been free from political 
bias and personal abuse. Circumstances have surely never 
before so completely conspired in connection with a Govern- 
ment contract to set men’s minds upon the rack of sus- 
picion and doubt ; we cannot place the blame for this, but 
merely record the fact. Its statement explains and accounts 
for much of the vituperation and delay which we, as fully as 
Mr. Marconr, lament. The chairman’s references to the 
increase of the business of the company abroad is good 
reading for the shareholders, and we can but hope that the 
various Marconi affiliated companies will have the oppor- 
tunity afforded them of keeping in safe waters and of de- 
veloping their interests without the introduction of further 
startling episodes. The past vear must have been an 
anxious one for the companies’ chief officials, and we hope a 
period of rest from such anxiety has now come. 


mccum i —À Áo 


Radio and Automatic Telephony. 

No small interest has been aroused by the statement made 
at the meeting by the chairman in regard to the Detu- 
lander Automatic Telephone System, of which the Marconi 
Company were the proprietors. This system is to be 
exploited by the Betulander Automatic Telephone Co. 
(Ltd.), which purchases the svstem from the parent Marconi 
Company. No less interest attaches to a statement made 
bv Mr. Goprrey C. Isaacs, the managing director of the 
Marconi Companv, on the subject of wireless telephony. 
Mr. Isaacs grew eloquent, and expressed the hope that we 
shall shortly “talk (at the breakfast table, by taking the 
telephone off the hook) to those we have left behind.” 
After claiming, in very modest mood, that “ whatever may 
have been done in the past by wireless telephony, the 
Marconi Company has done more " (a somewhat indefinite 
claim, it will be agreed), he announced that when the com- 
pany are ready they will have much to say on this head. It 
is too early yet, we presume, to ask if the telephone is a 
telegraph to the extent of being comprehended in any 
material way, within the recently-ratified agreement 
between the British PostMasTER-GENERAL and MaRCONI’S 
WIRELESS TELEGRAPH Co. (LTD.). 

Resistanceless Metallic Conductors. 

More than two years have elapsed since Prof. KAMER- 
LINGH ONNES announced that he had succeeded in con- 
. firming experimentally the theoretical prediction that the 
resistance of pure mercury should vanish at a temperature 
sufficiently near the absolute zero. On another page of 
this issue will be found a further contribution of his on the 
subject, marking a still further marvellous advance m our 
knowledge on a question of such fundamental importance 
in electrical theory. With the aid of several experimental 
refinements the veil screening this mystery has, so to say, 
been pulled still further back, and there is strong prob- 
abilitv that more will vet be revealed. Earlier work had 
shown that at the temperature 3°K. the resistance of a 
mercury thread was only 107* of that at 0°C. calculated for 
solid mercury. By successive stages this figure has been 
still further reduced to 10-? (at 3-65°K.), and, finally, to 
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| 210-2 (at 2-45°K.). What will probably bring home 


more forcibly the marvellous change to super-conductivity 
at these low temperatures is the consideration of what 
would happen were it possible to expose, say, a megohm. 
resistance of pure mercury to such temperatures. Whereas, 
in the experiments of 1911 the megohm would at 3°K. have 
shown a resistance of sth ohm the advance scored in the 
later work would make the megohm only have a resistance 
of «45g ohm at 2-45°K., and this with the astonishingly 
high current density of 1,000 amperes per square milli- 
metre cross-section of the mercury. 

Tuis extraordinarily high current density, which was 
attained in the experiments, was still insufficient to produce 
any heating or any readable P.D., so that the conductivity 
may be taken as practically infinite. Added to this the 
circumstance that it can be stated that the whole change 
from a conductor, as we know it, to a super-conductor takes 
place within a temperature range of 0-02 deg., bears testi- 
mony to the experimental genius which must have guided 
the investigation. Taken altogether, there is little doubt 
that this series of researches will prove of epoch-making 
importance from both the theoretical and practical points of 
view, and the fact that the resistanceless condition has been 
observed with metal so impure as ordinary mirror amalgam, 
and besides in pure tin and lead, shows that experiment can 
still furnish surprises to the theoretical investigator. 

Tue final experiment mentioned in the Paper should 
appeal with special force to electrical men. The idea of à 
compound strip of constantan and tin (the latter as a thin 
coating), in which the current down to a certain tempera- 
ture distributes itself according to Ohm's law, but below 
that flows entirely through the resistanceless layer of tin, IS 
suggestive. Who is to say that in the far distant future 
our successors may vet not have a power transmission line 
of zero potential drop! It must be admitted that the 
practical difficulties in the way appear to be of a formidable 
if not insurmountable nature ; but the thing can now be 
regarded as possible, whereas before it was onlv a theoretical 
chimera. 


Legislation in I9I3. | 

Ix another column we give a list of the public and private 
Acts of Parliament which were passed in the 1913 Session. 
It will be noticed that there are only two public Acts which 
affect the electrical industry, viz., the Post Office (London) 
Railway and the Telegraph (Money) Acts. The Post Office 
(London) Railway Act confers powers upon the PosTMASTER- 
GENERAL to construct a tube electric railway between 
Paddington Railway Station and the Eastern district Post 
Office in the Mile End-road, for the conveyance of mails, 
&c. The main opposition to the scheme was by the London 
electricity supply companies, who contended that it would 
be more economical for the PostMASTER-GENERAL to take 
electrical energy for the railway from the companies than 
from the existing Post Office station at Blackfriars. The 
companies scored a temporary success in the Committee 
stage in the House of Lords, but the House of Commons 
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of the Gre at Northern and City Electric Railway, but some 
of their projected extensions and improvements were 
rejected. The Citv and South London, the Central London 
and the London Electric Railway Acts received the Royal 
assent, and the City and South London and the Central 
London undertakings may now be looked upon as parts of 
the great undertaking owned by the Underground Electric 
Railways Company of London. Power has been obtained 
to enlarge the tunnels of the City and South London line, 
and to enter into working arrangements with other electric 
railway companies, and we hope that this pioneer of the tube 
ralwavs in London will obtain a fresh lease of life and 


objected to the amendments made, and the final form of the 
electricity supply clause enables the PoSTMASTER-GENERAL 
to take current from the companies if he thinks it expedient 
to do so. The Telegraph (Money) Act authorises the Post- 
MASTER-GENERAL to raise money for the extension and de- 
velopment of the telephone service, and we hope that with 
increasing financial expenditure there will be an increase in 
the efficiency of service. In regard to the Electric Lighting 
Bill, which proposed some useful and necessary amendments 
of the law relating to electricity supply, it was introduced by 
a private member too late in the session, to have any chance 
of success. Under modern conditions the bills of private 
members have but slight chance of getting through the 
House of Commons. If the members of the Municipal 
Electrical Association really want their Bill to become law, 
they must (unless thev can persuade the Board of Trade to 
take it up) start earlier in the session, and they must get 
several of the borough members of Parliament to take an 
interest in its fate. This should not be a difficult matter 
if the members of the Association, the Association of Muni- 
cipal Corporations and kindred bodies can be got to work 


together in the interest of the measure. 
en ima 


prosperity. 


eo iu | 

A FEATURE of the Acts relating to electricitv supply was 
the number of cases in which gas companies obtained powers 
to undertake the generation and supply of electricity. In 
the past session five companies obtained these powers, and 
it is to be hoped that they will turn them to good account. 
In small towns there is not room for independent electric 
lighting and gas companies, and in these cases there ‘s no 
reason why the gas company should not develop its electricity 
supply and gas undertakings for the public advantage. 
Three power companies were successful in obtaining sanction 
to their measures for additional powers, and the Richmond 
(Surrev) Electricity Supply Act confirms an agreement with 
the Corporation in regard to electricity supply. The 
remainder of the Acts confer further powers for the extension 
of the electricity and tramway undertakings. 


—————— Oe — — ——— ——— 
Sir William Preece.—W e understand that Sir Wm. Preece 


is making slow progress, though he is still in bed. 


Employment of Large Units in the United States.—The 
Interborough Rapid Transit Co. of New York are about to lay 
down three 30,000 kw. Parsons turbine sets. These will re- 
place reciprocating sets of 5,000 kw., and are expected to be in 
commission in about 12 months’ time. One 35,000 k.v.a. and 
one 30,000 k.v.a. turbine set have also been ordered by the 


Philadelphia Electric Co. 
Electrification of Main Lines.—In a long article in the 
“ Elektrische Kraftbetriebe und Bahnen" Dr. W. Reichel 
reviews the progress of electrification during the past year. 
The author concludes that the direct-current system will be 
reserved for railways of short length and dense traffic. This 
system does not seem to be advisable for heavy trains because 
the current-collecting devices cannot handle more than 300 kw. 
continuously or 500 kw. for short periods, while heavy-traction 
: svstems require from 3,000 to 5,000 k.v.a. "The three-phase 
parts of Leeds. It is un fortunate that the trolley- onmibus traction P cn has not been introduced to any great E 
system should be thus handicapped in its early stages. It + outside Italy. Diagrams are given showing the very rapid 
should prove useful as a feeder to the ordinary electric | development of the single-phase traction system and its 
tramway, but if it be burdened by heavy maintenance and suitability for heavy traction in general Above a certain 
other charges, the ordinary motor omnibus will be preferred limit of train weight and a certain limit of capacity, locomotives 
oH ] are superior in operation to motor cars for a single-phase 


to it. The whole question of the rating of tramways and | traction system, because the electric equipment of the motor 
cars becomes too complicated and heavy. The article contains 


road maintenance should be carefully considered by the Heavy. — 
concise reviews of recent installations in different countries. 


Board of Trade, with the view of putting all forms of loco- 
motion on an equitable basis. Apart from the above, and Cable Interruptions and puer AEN Date of Repeir. 


IN regard to the private Acts, these were rather more 
numerous than usual, though they possess few novel features. 
Of the various Bills which proposed to confer powers to run 
trolley vehicles 14 were passed, but owing to the opposition 
of the borough councils, the London County Council were 
conipelled to withdraw the clauses in their Bill relating to 
the use of the system ; and the Folkestone, Sandgate and 
Hythe Rail-less Traction Bill was also abandoned owing to 
the opposition of the local authorities, while the East Ham 
Corporation Bill has been suspended until the 1914 Session. 
The Bradford, Brighton and Leeds Corporations, which 
already possessed authority to employ trolley omni- 
buses, obtained powers to extend their authorised lines. 
In many cases the promoters had to face the strenuous 
opposition of the county councils, which were, as the 
highway authorities, interested in the upkeep and mainten- 
ance of the proposed trolley-omnibus routes. Several of the 
Select Committees fixed upon 3d. per car-mile (excluding 
cheap workmen's cars) as a suitable contribution for 
maintenance, although Mr. J. B. HawiLTOoN, of Leeds, 
testified that the road where the trolley omnibuses went along 
was in no worse state of repair than the roads in the other 


the various measures affecting the Metropolitan area, the Latakia Palais MAN May 26, 1910 : 
. ; . . SAMOS .......... il 21, S2 — 
traction Bills possessed no special features. The various Maruman code, s April 21, 1912 2 ae 
Bills for the development of the existing electric railwavs in Bessika—Tenedos  ............ April24,1912 ... — 
Doni l Poulocondore— Pontianac...... July 5, 1912 ... — 
ndon were passed, though the proposals of the Metropolitan Jamaica— Colon EO June 9, 1913 — 
Rai r i l itte Chorrillon—Mollendo (Perou) July 29,1913 ... - 

lway Company were modified in the Committee stage. Gaps St dans Dora: 1c Aug. 5,1918 .. Aug. 27, 1913 
Sasebo— Dairen ............ 4. Aug. 21, 1913 — EP 


The company obtained powers to acquire the undertaking 
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Electric Sign Patent.—The moving-picture type of electric 
sign has lately been the subject of litigation between two 
companies in the United States, the plaintiff company basing 
its rights upon a patent granted to Alcock in 1900. This patent 
was ultimately upheld against the defendant company, which 
had constructed a sign representing a chariot race, in which 
the movements of the horses’ legs, rotation of the wheels, and 
the fluttering of the charioteers’ cloaks were depicted. The 
-claim of prior application of the principle by this latter company 
in 1890 and 1893 which was based on the representation of a 
flying fish and of an American flag blowing in the wind, was 
not upheld, as these devices were not considered to embody the 
features of the Alcock patent. 


The Invention of the Dynamo.—We have received a copy 
of a Paper which has been contributed by Mr. Emile Pierard to 
the “ Bulletin” de la Société Belge d'Electriciens. The 
author calls attention to the reprint of Pacinotti's Paper in the 
“Tl Nuovo Cimento,” of May, 1864. This reprint was issued 
recently by the Italian Electrotechnical Association in five 
languages. The author evidently takes the view that Itahan 
engineers are disregarding the claims of Gramme. He points 
out that, although Pacinotti was the first to make a laboratory 
model of adynamo, the matter remained in that stage for some 
time, until the machine was later rediscovered by Gramme and 
‘developed so as to be of commercial importance. The two 


inventors really occupy different spheres, corresponding largely 


to those of Popoff and Marconi in radio-telegraphy. 


Single-Phase Locomotives in France.— The Midi Railway, 
which has been experimenting during the past vear with indivi- 
‘dual single-phase locomotives, furnished by six different manu- 
facturers for its line between Perpignan and Villefranche, has, 
accord ng to “ The Engineer,” 


from the French Thomson-Houston Co., with mechanical equip- 
ment, furnished by the Schweizerischen Lokomotivfabrik, 
Winterthur, Switzerland ; one from the French Westinghouse 
Co., and one from the Jeumont ('0.— Ateliers de Constructions 
Electriques du Nord et de l'Est. 


400 H.P. motors. All these ratings are on the one-hour basis. 


Each locomotive was specified to develop a tractive effort of 
27,500 Ib. at starting ; also to draw a train of 280 metric tons 
at 2-18 miles per hour or a train of 100 metric tons at 37-2 nules 


per hour. 


Proposed Conduit System for Chicago Tramways.— A 


section of the “traction settlement " adopted in Chicago in 
1907 provided that, after three vears from the date of accep- 


tance of the settlement, the city should have the power to cause 
the street-railway companies to operate by electrical energy 
" transmitted through working conductors carried in conduits 


below the surface of the street and between and underneath 
the rails, otherwise known as the underground trolley system, 


and shall thereafter cease to operate the same by overhead 


93 


trolley.” Acting under this ordinance the Mayor of Chicago, 


according to the © Electrical World," has recommended the 


City Council that the tramway companies that have hitherto 


operated on an overhead svstem be now required to use a con- 
Another clause 


duit system within a certain prescribed area. 
in the agreement, however, provides that this conversion 


cannot be enforced if the consequent additional expenditure 
will cause the revenue of the company, beyond the interest 
charge of 5 per cent., to become an inadequate or unreasonably 


small amount. It is improbable that the company concerned 


in the area mentioned will be willing to accede to the require- 


ment. New York and Washington are the only cities in the 


United States where the sub-surface-contact system of electric 


railway operation 18 used. 


Science Museum at South Kensington.—A permanent 
science museum 1s now to be erected among the exhibition 
buildings of South Kensington to replace the present structure 


of galvanised iron in Exhibition-road. The new building will 
he between Exhibition-road and Queen's Gate. and will form 


now announced that three of 
these six locomotives have been found acceptable, namely, one 


The tract'on equipment of the 
Thomson-Houston ard Westinghouse locomotives comprises 
two 600 H.P. motors, and that of the Jeumont locomotive three 
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the eastern block of the main building. Each block will 
consist of a main hall 200 ft. by 100 ft., in which two levels 
of galleries surrounding a well 126 ft. by 40 ft. and 78 ft. high 
will be built ; above the upper level cross galleries will be run. 
The three blocks will be interconnected by additional galleries. 
Electric lifts will be provided for the convenience of visitors, 
and attention will be paid to providing as direct access as 
possible to the various parts. The architectural features of 
the building will follow the Renaissance style, and the total 
floor area provided for exhibition purposes will be 377,500 sq. ft. 
In addition to the main entrance in Exhibition-road another 
entrance will be provided at the Queen’s Gate end, while the 
existing subway from the South Kensington station of the 
Metropolitan District Railway will also be in communication 
with the building. With the exception of the German Museum 
of Science and Invention now being constructed at Munich, 
this will be the first building specially constructed for a science 
museum. 


Trolley Wire Renewals.—The accompanying diagram, 
given by the “ Engineering and Mining Journal," shows the 
practice of one of the large city railway companies of the 
United States in the classification of trolley wires in place as to 
their wear and renewal. It is this company’s practice to keep 
a record of the wire breakages, and twice a year an engineer 
takes micrometer measurements of the trolley wires in sections 
where the worst breaks occur. These measurements are taken 
300 ft. or 400 ft. apart, and the results are plotted and com- 
pared with the accompanying diagram. Where wire is found 
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in condition No. 3. the prospective life is six months under 
heavy service. Wire which comes into the class of No. 4 is 
considered dangerous and is renewed as soon as possible. If 
found in condition No. 5 it 15 renewed without delay. 


Panama Canal Radio Station.—Construction is to begin 
shortly, according to the " Canal Record," on the 100 kw. 
Darien naval radio-telegraphic station at Caimito, on the 
Panama Canal It will be constructed on the Poulsen 
system, with a 3-point antenna 180 ft. above sea level, and 
masts 600 ft. high will b» erected with 900 ft. spans placed 
equilaterally. It is intended to converse direct with the 
Washington station at Arlington, instead of by wav of Key West 
station as at present. The station will be used exclusively 
for Government. messages, the present stations at Colon and 
Balboa continuing to handle canal traffic communciations as 
at present. A distinctive feature of the antenna of this station 
is that it will span an inlet of the Gatun Lake, and by this 
means it is hoped that the transmission efficiency will be m- 
creased. The stations in its intended radius of communica- 
tion include Valdivia, Buenos Aires and the island of 5t. 
Vincent. [t will also be able to communicate with ships any- 
where along the eastern coast of the United States, and mid- 
way between New York and Gibraltar. The Federal Company 
(Poulsen system) has the contract for furnishing the apparatus. 
The Navy Department has authorised the Isthmian Canal 
Commission to construct the following buildings: Power 
house, £1,560; operating buildings, £920; quarters for 
operators, £1,520 ; total, £4,000. 


Telephone Development in the United States.— The figures 
given in the 1912 report of the American Telephone & Tele- 
graph Co. show a remarkable state of progress in the develop- 
ment of telephones in the United States. The following are the 
principal figures of interest, which are taken from the ^ Engi- 
neering News." The company has 7.156.000 subscribers m 
70,000 different towns. Besides these there are roughly 
4,000,000 subscribers of other companies. The total length of 
wire in use by this company is 14.611,000 miles, of which over 
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grants amounting to nearly £45.000 will be distributed during 


1,500,000 miles were added during 1912. The average daily 
exchange connections made were nearly 26.500.000. Accord- | the current financial vear. Of this amount about £24,000 will 
ing to this report, the telephone traflic of the United States is | be paid to universities and constituent colleges which par- 
about 21 times that of all other countries combined. The | ticipate in the Exchequer grant. The remaining sum of 
total capital of the company is £258,967,000, while the net | about £21,000 will be allotted to other university institutions 
revenue per station was £l. 17s. in 1912, compared with | which are not in receipt of Exchequer grant. To this latter 
£4. 14s. in 1895, due to a 50 per cent. decrease of tariffs and | category two institutions have recently been added, the 
gross revenue, following a reduction of nearly 50 per cent. in | Department of Engineering at Oxford University and the 
maintenance, depreciation and similar expenses. The success | London School of Tropical Medicine. 

with the Pupin * loading" system employed for improving 
transmission and extending the talking distances on the New 
York-Denver line has led to a svstematic introduction of these 
improvemerts throughout the country, so that at the end of 
1912 a total of 51,750 miles of the heaviest vauge wire had been 
equipped with the improvement, doubling its transmission 
efficiency. The plans in hand contemplate an extension of four 
heavy wires from Denver to San Francisco, so as to permit 
conversation across the continent. Specifications have been 
prepared for a new type of cable carrving 900 pairs of wires in 
the space formerly required for 600 pairs. Trouble found from 
vibration from overhead cables resulting in crystallisation of 
the lead alloy of the sheath has been overcome by the intro- 
duction of an improved and less expensive alloy, which has 


been successfully developed. 

Electrification on the London Railways.—It is stated that 
the electrical part of the work for the new London and North- 
Western line from Euston to Watford and for the comversion 
of various steam lines in and near London worked by the same 
company is now well under wav. The portion of the work 
likely to take the longest time is the erection and equipment of 
the electric generating station. The London and South-Western 
Railway scheme of conversion of suburban lines is not so well 
forward. The first development will be that in connection 
with the Baker Street and Waterloo Railway. The tunnels of 
the extension from Edgware Road to Paddington are through, 
and the permanent way and equipment are far advanced. It 
is probable that trains will be running to Paddington before the 
end of the year, and the Great Western terminus will thus be 
put into direct communication by an interchange station with 
the tube railway system of the metropolis. The work of con- 
structing the tunnels for the further extension of the Baker 
Street and Waterloo line from Paddington to a junction with 
the London and North-Western electric line at Queen's Park, 
Willesden, is now far advanced, and it is likely that twelve 
months hence the ** Bakerloo ” trains will be running to Queen's 
Park. The ultimate scheme of running them out to Watford 
cannot be followed out till the London and North-Western 
Company's electrification is complete, as that company will of 
course supply the electricity for all trains on its own line. 

Board of Education Grants.— The returns published for 
the vear 1911-12 bv the Board of Education in the two volumes 
(d. 7,008, Cd. 7,009 give the following figures of the sources of 
mcome for English universities and university colleges : 
Fees, £180,371; endowments, £85.435 ; donations and'sub- 
scriptions, £22,437 ; grants from local authorities, £99,875 ; 
Parliamentary grants, £215.003. With “other income i 
added, the full total was £622,477. For the three Welsh 
university colleges the amounts were: Fees, £18,117; en- 
dowments, £4,191: donations and subscriptions, £1.91] ; 
grants from local authorities, £5,283 ; Parliamentary grants, 
£33,805 ; the full total being £64,199. — In commenting upon 
these figures the report states that the income from endow- 
ments increased in England by about £4,500 and decreased in 
Wales by nearly £300. The income from donations and sub- 
scriptions showed some falling off both in England and Wales ; 
the annual grants from local education authorities showed an 
actual increase of about £9,000 in England and about £800 in 
Wales; and the income from Parliamentary grants increased 
about £58,000, although grants paid by the Board 1n respect 
of the fees of four-year students in training were included 
under * fees " instead of under “ grants." Under the prc- 
visions of the “ Statement of grants available from the Board 
of Education in aid of technological and professional work in 
universities in England and Wales," the report states that 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 
Mr. R. L. Morrison concludes his article on ** Automatic Pressure 


Regulators " (p. 860). 

Mr. J. Baumann contributes an article on '* Traffic Distribution in 
Manual Telephone Exchanges ” (p. 847). 

We describe a new scheme for ` Electricity Supply in Malacca ” 
(p. 851). | 

We give an account of the Radio- Telegraph Equipment which has 
been installed at Messrs. Gamage's premises in Holborn, London 
(p. 853). : 

We give some particulars of the Prentice system of Wireless Train 
Control, which has been installed experimentally on the Hampton 
Court Branch of the London & South-Western Railway (p. 865). 


We give an abstract of an article bv Mr. O. Kruh on the “ Drawn 
Tungsten Filament " (p. 841). This subject is also referred to in our 
Leading Article (p. 858). í 

An account of some experiments on 
given by Dr. L. W. Austin (p. 854). 

We give an abstract of an article by Prof. H. Kamerlingh Onnes. 
on '' Electrical Resistance of Pure Metals at Helium Temperatures ” 


(p. 855). 


'" Antenna Resistance " is 


PERSONAL. 


Mr. F. Heppenstall. of Messrs. Johnson & Phillips, sailed on the 
27th inst. for Canada by the R. M.5. ** Virginia " for the purpose of 
attending to the firm's rapidly increasing business in that country. 

Mr. C. Lucken who has been. for the past five years, engineer-in- 
charge at Messrs. Siemens Brothers’ Tantalum Lamp Works, Tyssen- 
street. Dalston, has resigned this position to take up a similar 
appointment with the Hong Kong and Shanghai Banking Corporation, 
Gracechurch-street. E.C. Mr. Lucken has been presented with a 


marble clock by his colleagues. 


APPOINTMENTS VACANT AND FILLED. 


An advertiser requires an engineer for temporary appointment in 
Bangkok, Siam ; must have had experience of erection work and be 
capable of taking charge of steam-turbine three-phase power station, 

Applications are invited for the Chair of Civil Engineering (vacated 
by Prof. S. Dixon) at the University of Birmingham. Stipend £600 
per annum. Applications by Sept. 17. 

A scientific instrument maker is required for a Canadian University; 
also boy to assist in fitting up apparatus. See advertisement. 

A leading electrical firm near London requires competent assistant 
designers of a.c. and c.c. machines. 

An electrician is wanted for works near Hertford. 


Mr. G. F. Upcott. of Leyton, has been appointed manager of the 
Walthamstow light railways at a commencing salary of £130 per 
annum, rising by annual increments of £10 to £160 per annum. 


INSTITUTIONS AND SOCIETIES. 


The Municipal Tramways Association. —The annual conference 
of this Association will be held at Sheffield on the 24th, 25th and 


26th September. 
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THE DRAWN TUNGSTEN FILAMENT.* 


BY DR. O. KRUT. 


The tungsten lamp industry is passing through a critical time. 
The method hitherto employed consists in squirting the filament. and 
vast sums of money have been expended on improving this process. 
New tvpes of apparatus were alwavs replacing older tvpes in the 
various factories. but the filament remained as brittle as ever. Count- 
less patents suggested various forms of elastic suspension of the fila- 
ment, hut all to no purpose. [t soon became clear that little was to 
be hoped from any improvement in this direction, and recourse was 
of necessity had to improving the filament itself. Firstly. it was 
proposed to use extremely pure tungsten in making the filaments ; 
oddly enough. it was found that this only made it more brittle than 
before. Therefore. the opposite plan was tried of adding small quan- 
tities of foreign susbtances. It was found that small additions of 
lime. zirconia, thoria. or vttria gave a less fragile lamp. and a specially 
good type was made of a series of spiral turns 2 mm. or 3 mm. in 
diameter. The probable explanation of this is that allovs are 
formed which conduce to a less brittle type of product. Such lamps 
seem to be very good, and it is not impossible that in this direction.a 
satisfactory solution of the problem mav eventually be found. 
Another method followed the lines adopted by Werner von Bolton, 
who prepared tantalum in such a state of puritv that it was found to 
be very ductile; but when tungsten was prepared in a similar 
manner it was not found to be at all similar in this respect. Prob- 
ably the method was not sufficiently investigated; later it was 
found by Stimmelmayer that on this plan ductile tungsten could be 
produced, which was workable while cold. Weiss and Stimmel- 
maver also made lamps of rolled tungsten wire. 

Siemens & Halske eventually obtained an alloy of nickel and 
tungsten at a temperature of 1.600 (€.. and this was mechanically 
workable. The rods which contained 6 per cent. of nickel were 
passed through rolls till thev were reduced to a diameter of 1 mm.. 
and then they were drawn through steel and diamond dies. The 
wire had. however. to be heated occasionally to 1.600 C. to anneal it. 
The nickel was ultimately distilled off under a vacuum after the tila- 
ment was mounted in the lamp. A filament prepared in this way is, 
however, brittle; this is not remarkable, seeing that the nickel 
amounts to 6 per cent. by weight and 15 per cent. by volume ; after 
the distillation, the filament is porous throughout. The resulting 
product is. in fact, no better than before. Another plan had there- 
fore to be tried. Moissan had stated in his well-known book on the 
electric furnace that porous tungsten could be consolidated by 
hammering at a temperature far below the fusing point. " It can 
then be easily filed, and does not scratch glass. if it is free from carbon. 
Pure tungsten can be filed and welded; it behaves like wrought 
iron." "This shows that Moissan was familiar with a ductile form of 
tungsten, that could be hammered and welded. The problem. 
therefore, was to obtain a piece of tungsten large enough to work 
with a hammer or in a rolling mill. Siemens & Halske solved this 
as described in their English patent No. 3,174 of 1907. (It has been 
alleged that this patent only refers to an alloy of tungsten and 
nickel, but this is doubtful from a legal point of view, as no mention 
is made of the removal of the auxiliary metal by distillation.) The 
process consists in the preparation of thick cylindrical blocks. made 
of compressed tungsten powder; these are heated under a vacuum 
to a white heat, until the particles sinter together, and a ductile mass. 
that can be drawn. rolled or hammered is the resulting product. The 
method, which has been described in some detail by Siemens & 
Halske, is substantially the same as that practised generally at the 
present moment. It is known to be very important to heat the 
tungsten to a temperature very slightly below the fusing point; if 
the temperature is too high or too low, a brittle product. results. 
Electrolytic hydrogen is generally used as the inert atmosphere, and 
by this any accidental impurity in the form of oxide is removed. 

About the same time, the General Electric Co. of America took out 
the English patent No. 21,513 of 1906, which describes a very similar 
process. The tungsten powder is mixed with gluccse as a binding 
agent, the carbon being removed by a corresponding admixture of 
tungsten oxide. Rods 5 mm. in diameter and 20 cm. long are 
squirted and heated under a vacuum in a porcelain tube to 1,000°C. 
This eliminates most of the carbon and oxide. It is then further 
heated after suspension in a piece of combustion tubing under a 
vacuum to a temperature little short of the fusing point. The 
patent gives a variety of details with a view to the preparation of a 
ductile product. The rod is finally rolled until it is small enough to 
be drawn through dies ; this latter process takes place at a high tem- 
perature, the dies being constructed of diamond or of rapid steel. 
which remains hard at a red heat. A drawing shows the wire being 


* Abstract of an article in * Elektrotechnik und Maschinenbau.” 


wound off one drum and on to another, passing through a die during 
the process; the wire is meanwhile heated at the point where it passes 
through the die by the passage of an electric current. 

The main difference between the German and American pro- 
cesses seems to be that the one describes a method by which the wire 
can be drawn and rolled while hot, and the other performs the same 
processes in the cold. The two patents have been very carefully 
examined. and all the details have been found to be correct. The 
only fault that can be found lies in the fact that neither patentee 
seems to have fully realised what he had done. Siemens & Halske 
merely say that the end-product is suitable for the making of lamp 
filaments; the General Electric Co. say that the end-product must 
be drawn while hot. and that it must be mounted in the lamp while 
hot. This seems to show that the American product was thought or 
found to be brittle when cold. And it seems almost certain that 
neither patentee thoroughly appreciated the precise position which 
had been reached. The alterations in the structure of metals, which 
are consequent on the drawing process. have been long known. 
Metals like copper and steel become greatly strengthened by hammer- 


ing. rolling and drawing. The texture, too. is altered. At the same 


time, the metal generally loses in extensibility, and becomes '' hard 
drawn " wire. which requires to be annealed if the drawing procese 
is to be continued. This annealing process takes something from 
the mechanical strength. but the wire still remains stronger than in 
the first instance before the drawing process began. The difference 
between the diameters of two successive dies through which the wire 
can be drawn is not exactly fixed, and there must be a considerable 
factor of safety. so to speak. in order net to interrupt the work too 
frequently. The ratio of these diameters is often taken in practice 
to he that of 9 to 10. though this varies slightly with the diameter of 
the wire. The process that goes on in the structure of the wire is 
somewhat as follows: At first the metal becomes consolidated ; 
small holes in its mass are filled out. and trifling cracks are obli- 
terated. but after a short time nothing further in this direction is 
done. An entire change of structure now takes place. Every metal 
consists of a conglomerate of crystals. all the crystals pressing on one 
another and preventing each other from assuming the well-known 
geometrical forms. 1f the metal is stressed beyond the elastic limit, 
the ervstals are pressed out of shape. and become lengthened or ex- 
tended. Thus not only does the wire itself lengthen, but every con- 
stituent particle undergoes the same process ; in rolling or hammer- 
ing processes, the extension takes place in a plane at right angles to 
the direction of the pressure ; with drawing processes it takes place 
in a direction parallel to the axis of the wire. A great deal of micro- 
photographie work haa lately been done on the structure of metals, 
and all this tends to show that if worked in the cold the crvstals 
hecome smaller and smaller, till a fairly uniform structure is visible 
under the microscope. lf worked at higher temperatures, the cry- 
stals begin to increase in size, and the phenomena observed are some- 
what different. The increase in strength is also very noticeable in 
the case of certain metals which have been carefully examined. 
specially copper, brass and iron. In the case of brass, the strength 
may be doubled by suitable treatment, which is doubtless of a struc- 
tural nature. But if heated to a considerable temperature for any 
length of time this structural change gradually disappears, and the 
mechanical strength is much diminished. The fineness and uni- 
formity of the structure is doubtless the cause of the increased 
mechanical strength, but at the same time all the other physical pro- 
perties of the substance are changed, such as specific gravity, elec- 
trical conductivity, magnetic permeability, and so forth. 

Similar changes take place under the same conditions with tung- 
sten. Bloch has lately published some microphotographs, showing 
the change from the crystalline condition. Specially does a section. 
taken in the direction of the axis of the wire, show a notable change 
from a more or less amorphous state to that of an almost threadlike 
structure. It is, in fact, precisely similar to the conditions observed 
with wrought iron. If heated again. a sort of re-crystallisation takes 
place. Ifa tungsten filament is heated to a sufficiently high tempera- 
ture for a sufficient length of time, the crystals become coarse an 
well defined ; it is well known that in the course of its life the 
tungsten filament loses its ductility and reverts to its original 
ervstalline state. 

Let us now take count of the facts we have already stated. Moissan 
described a weldable type of tungsten that could be worked under 
the hammer. Siemens & Halske, as well as the General Electric Co.. 
prepare it in the form of rods, which they heat to a temperature near 
the fusing point. The American process consists in rolling and draw- 
iug while the metal is heated to a sufficient temperature. As usual, 
further work was done by the inventors, who endeavoured to 
strengthen their position by taking out further patents, the most m- 
portant of which is the English patent No. 23.499 of 1909, based very 
largely in its actual phraseology on No. 21.513 of 1906, which has 
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The only other patent to be mentioned is No. 8,031 of 1910. taken 


—— 
eli die diti Ibeen already mentioned. This new patent, No. 23,499 of 1909, is 
| extremely interesting from the legal point of view, describing as it | out bv the British Thomson-Houston Co., and has reference to the 
preparation of the raw material from the oxide with a view to ob- 
The oxide is first heated at 1,000°C. in a 


taining a coarse powder. 
closed crucible in a gas oven for tive hours ; it becomes coarser in 
Or 


texture and denser, after which it is reduced in hydrogen. 

chemically pure tungsten oxide can be used, which is then put in a 
tube of quartz and reduced by hydrogen. The vellow oxide changes 
gradually into blue, and then into brown, and then into the black 
oxide, and finally into the metal. The patent asserts that the product 
obtained in this special manner is more suitable for the object in 
This coarse tungsten powder is said to be more suitable for 


Wee it ise does processes which are identical with those already mentioned. In 
the claims, special stress is laid on the need for submitting the metal 
to repeated treatments of the old processes. "This repeated treat- 
ment is, however, mentioned in the original patent, though it is 
claimed in the new to give a totally different technical product. It 
seems very doubtful from the legal point of view whether the known 
repetition of a known process on a known substance for a known pur- 

| pose can be patentable; the ductility which is noticed at ordinarv 

temperatures is merely the necessary result of such treatment. (It 
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view. 


product is different, inasmuch as it is not only ductile, but also 
mechanically strong and tough. Its mechanical strength may 


amount to 460 kg. per square millimetre. 


ing of lamp is interesting to notice that a precisely similar treatment was pro- 
produ Qi | posed for iridium by Staite in the English patent No. 12.212 of 1848. | compression and to be more dense ; moreover any enclosed air is 
i s He says that he prepared a rod of the metal, and heated it continu- a ble to esca pe readily from the mass of the rod or wire without caus- 
| uk ds ously in order to anneal it, using several large blowpipe flames. When [ ing cracks or fissures ; and it is also supposed that. any impurities are 
Side the rod of iridium is white hot it is passed through rolls or hammered, | more easily removed in this case by distillation without injuring the 
són whic and this treatment is continued until the meta] becomes soft enough | cohesion of the tungsten particles. i 
metals, whith to be brought into the desired form. It may be noted that iridium S 
long bnawn pa is a metal that was once used in electric lamps on account of its 
| by hammer infusibility, and that it is a very difficult metal to work and far less 
shed ductile than platinum.) 2,400-VOLT RAILWAY ELECTRIFICATION.* 
omes " ban Taking now this new patent, it is interesting to examine some of 
wing pnaes the details, in view of the fact that its validitv mav be a matter of Pave E 
ething ires the very greatest importance. It starts by descri bing the reduction (Concluded from page 807.) 
iN. that i of tungsten oxide bv carbon or hydrogen. Rods of the metal are l 
he direret prepared of suitable lengths. This can be done either by the process Bummary.—The author points out that a railway load can often be 
uch is bi described in the original patent. using glucose as a binding agent, or pee ga RU. pun gius Aine MENO Mrd 
nena tse T i : : : : E me eee qo : Z i J) EU , AO1C, 
end bid dune S as der - highly polished fiiio made unnecessary, so that for a relatively small d iT now possible to 
iie or iron, lu ricat if necessary, with a mixture of turpentine provide sub-stations and a distribution system, and for a relatively large 
n prati and boiled linseed oil. The rods are treated under a vacuum at outlay the electric locomotives and other rolling stock equipment. This 
diameter temperatures up to 1,200°C. They are then mounted vertically in | predominating item in the capital outlay can, however, to a certain 
the wir 8 large bottles in an atmosphere of hydrogen and heated by alter. | extent, be offset by using the old stock on non-electritied sections. 
pall nating current, the rods being of such size that 1,400 amperes can be | Enormous capital outlay on railway electritication is therefore no longer 
"T passed. This treatment lasts for 10 minutes; when cold, the | B&°¢s*8¥> and the author shows that under these altered conditions 
dip tint s rods are found to have sintered together, but to be brittle, though PU a. M d p ere ae cy eee 
very net hard. The method of treating these rods is then described, and MAS b ria i Qd SU TO ISPROLUICOL GOD Bndis press 
sing une by means of hammering, rolling and drawing it is stated that it aa MN 
peilhat is possible to obtain a tungsten filament which is ductile at ordinary zn Su pion e tne onerat employing 10 electric IUE 
astie hr. temperatures and is totally unlike anvthing of the kind hitherto VEL NEIgnIng pe Xon cach GB wit the entire weight on 
tied ot et known. The various operations can be performed in different orders. noi Ue En OF mp E ocean decano cout 
exer d In many cases, especially where filaments of considerable thickness tne Mallet ? pes weighing. with tenders, 250 tons each, of which 160 
ranae are required, it is necessary to use rods of considerable thickness, on ys diver. MI VOIR fO be perfor med consists in hauling 
E These must be repeatedly rolled and hammered before they are drawn gous: 2 He Conditions governing the capacity per steam locomotive 
ies p through the dies. If very thin filaments are wanted, they are drawn S LE tb a E E om a ua p wong 
nit th rouph-dies; which may bemade-of one of the hewers teels al] though 15 per cent. gradients at 6:5 miles per hour. and starting 1,400-ton 
of etes diamonds are in all cases to be preferred. The dies are warmed in e y% ra d De Bode ang det lb DO BI pposed EC Ce 
eq any suitable manner. A drawing shows a method bv which a Kod ocomotives shall start and haul trains of the same weight 
site diamond can be mounted in a metallic mount, which is firmly held in | Ove" dbi grüdients or eR pus A ad cen: prar Let the 
Natr a clamp and heated bea ndotciteulazvasBuriec which diects total dl of ee track, including terminals and sidings, be a 
TN flames on to it from all sides. The wire is also heated previous to its "i od E amnes) Lat each elect aud locomotive traverse 24,000 
abe passage through the die, and for this purpose it is based riousha iri d per d as een 16.000 traftic-miles per annum for 
am hole in the middle of a short length of heated rod. The dies should "el A t6 940 000 iur MA In both cases the totai- prie 
m be lubricated, and for this purpose a lubricating medium, sold under f o ny i DE DUC pr annum. Onthis visiti 
ax the name of Aquadag, is most suitable. It consists of a form of Meco Roney Coste OR QUE aS TOL ON Sees 
TIU graphite in suspension, and has been described by Acheson, who in- Pence per locomotive- mile 
"D. vented it. The tungsten is drawn at temperatures between 600?C. 1.—Fuel Steam. Electric. 
"E and 700°C. ; the graphite protects it from oxidation, and gives it a IL— Electricity ae pie eke den wee Ure e 
ona fine smooth surface. There is no fear of any chemical combination ITI.— Wages ot locomolire mene MM SP 0-100 E ie 
lp between the graphite and the tungsten, as the temperature is much IV.—Repairs and maintenance of loco- 
T too low. It may, however, be said that graphite has been used in MOLTES PR 0.125 ... 0-032 
Austria and probably in other places for a number of years in order V.—Interest, taxes, insurance and amor- 
m" tolubricate the dies in drawing wire. Certain information is also given Saton: cc RN 0.177 0-189 
ai as to the sizes of the dies. If the rod is drawn down to a diameter of . gun NER 
wit 0-175 mm. it can be wrapped round the finger when cold without Totals of above five items......... QE. 30:030: 
Ht breaking ; with a diameter of 0-1 mm. it is ductile in every sense of These five items amount, for the 240,000 locomotive-miles per 
is the word, and could, if necessarv, be drawn through cold dies, | annum, to the following annual outlays: Steam, £71,400 and electric 
nä though heat makes the drawing processes more easy to perform. £61,200; difference in the totals of the five items £10,200. To 
p Hammering machines are also used, and are now well known in | illustrate the sensitiveness of the result on the prices of coal and 
" 2 PRIOR A machine of this kind is described in the American | electricity respectively, it should be noted that with coal at 10s. 6d. 
qu ent No. 515,576 ; and there are also the English patents Nos. 
| g 1,461 of 1892, E r and 19 106 ok Ego Toe NONE E bre of a Paper read before the American Institute of Electrical 
ET surfaces of the hammers must be small, so as not to abstract too i Experience has demonstrated that an electric locomotive will be 
much heat from the tungsten wire, and each time that the wire passes | available for service every day for 11 out of the 12 months of the year 
di through the machine its diameter is diminished by about 4 per cent. | remaining month affording a liberal margin for general repairs. During 
H This hammering gradually produces a threadlike structure, whereas | the (11/12 x 365=) 334 days of service, even a low-speed electric loco- 
" the sintered rod had a crystalline structure. Instead of the hammer- | motive hauling freight over a mountain division, will readily yield 100 
3 ing a rolling process can be employed, care being taken that the miles per day. This works out at an annual mileage of 33,400. It is 
» proper temperature is maintained. The wire is then finally passed RM iy na down to 24,000 miles, or an average 
j through dies, and this process can be done in the cold, though it is of (24,090, " =) Pu AP onc : P : diu NS 334 days, or (24,000/ 
easier to doitif the wi dihed elare i heated: he end 365=) 66 miles per day, averaged over 6 ays. On the other hand, to 
r to doitif the wire and the dies are properly hea credit each steam locomotive with (16,000/365= ) 44 miles per day, when 
averaged over the 365 days in the year, is to take an exceedingly high 


figure which is seldom if ever reached by Mallets when dealing with the 
class of service on which the example is based. 
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per ton and electricity at 0-4d. per kilowatt-hour, the difference in | 
the totals of these five items for steam and electricity increases from | 
the above result of £10,200 to £20,400. The wages of sub-station 
attendants and linesmen will only absorb a small portion—say £3,000 
—of the above balances, leaving the large remainder available to be | 
applied to liquidating the capital outlay for sub-stations and for 
feeders and contact conductors and for track structures and bonding. 
No degree of exactness is claimed for the above cost comparison, but _ 
it is claimed that the results are very indicative of the large commercial | 
advantages in the electric operation of sections of main line railways, - 
especially in instances where electricity can be purchased at the sub- 
stations at a cost of not much over 0-5d. per kilowatt-hour. Con- 
sequently the merits of a proposal to electrify such a line may often 
be contingent upon the presence in the vicinity of a large system 
supplying electricity for miscellaneous power and lighting. 

The total quantity of electricity annually re- 
quired at the sub-stations in the above hypothe- ——— 
tical case, is 15-1 million kilowatt-hours. The cost 
of sub-stations, feeders and contact conductors— 
in fact, of all work, apparatus, buildings. struc- . 


unequal distances between sidings, variations in speed due to varying 
gradients and curves, delays at the terminals of the 96-mile division, 


inevitable stops even of the ascending trains, and other causes for - 
, irregularity, the practical limit of the capacity of the division may 


be taken as of the order of 3,460 train-miles per day. This is on the 
basis that there shall be only 18 trains instead of 24 in each direction 
per day. "Traffic of this intensity will, however, occur only during 
100 days in the year. For the remaining 265 days, the goods to be 
transported will require only the equivalent of 24 900-ton trains per 
day, or 12 900-ton trains in each direction, whereas for the 100 days. 


' of dense traffic, the 36 trains per day will each represent 1,800 tons: 
behind the drawbar. On the basis of an average rate of 0-37d. per 


ton-mile the gross receipts amount to £878,000 per annum. Using 


similar locomotives to those described above the costs work out as. 
. in the following table :— 


Operatina E -penses in Pence per Mile. 


Per | Per Per 100 tons behind 
Per | Per steam | electric drawbar. 
steam electric train train OE A 
locomotive locomotive (3 loco- (2 loco- Steam | Electric 


tures and materials required for electrification in | motives) | mot'ves). | operation. operation. 
addition to the 10 locomotives— would for an ——— —— | —————Ó————- 
undertaking of this magnitude only amount toa Fuel or electricity .... 325 |; 39.0 97.5 | 78-0 54 | 43 
matter of some £120,000 more or less. Of course, Repairs... | 100 — 2.8 30-0 5:6 1-6 0-3 
the precise circumstances of each case would Wares scree 9-3 9d Qi 94: 04 no 
greatly affect this total, It may have been ob. Engine house expense. TA EE : l 

: ! ubricants ............... 0-4 0-2 1:3 0-5 01 ^ 0-0 
served that no reference has yet been made in gong, 0-3 0-1 0-9 | 0:3 | 0-0 0-0 
this Paper to the weight of the electrical appa- | 0 CU UUUY -———————M——— E 
ratus constituting the motive power and control Totals soenen. |J 843 | 6t5 | 162-9 | 10323 | 8-9 5-6 
equipment of the locomotives. Fortheexamples '— ———-—— ———— ——————— | 
considered there has been no occasion to introduce this factor. The | DISCUSSION. 


weight of the complete electrical equipment for the 2,400-volt system 
runs only to a matter of some 55 lb. per horse power of continuous 
capacity. In fact, the electrical equipment of the Butte locomotive 
weighs only 53,000 lb. out of a total weight of 160,000 lb. Each 80-ton 
locomotive has a continuous capacity for maintaining a drawbar pull 
of 25,000 lb. at 15 miles per hour. This corresponds to a drawbar out- 
put of 1,000 H.P. or an output at the drivers slightly in excess of 
1,000 n.r. This brings the weight down to some 50 Jb. per horse- 
power of continuous output at the drivers. The significance of the 
low weight of electrical equipment is that there is ample margin to 
obtain the horse-power capacity required at high speeds without 
exceeding the weight on drivers necessary for obtaining the required 
drawbar pull. 

The author also works out in detail the electrification of a link in 
a main-line railway which consists of a mountain grade division 96 
miles long. At certain seasons of the year there is experienced at 
this link a congestion of goods traffic of so severe a nature that it 
becomes necessary to divert to other routes of much greater length 
a large percentage of the available goods. The division is single- 
tracked with 15 sidings at an average distance of 6 miles npart, thus 
dividing the 96 miles into 16 sections of varying length but averaging 
6 miles each. Thecharacter of the route is such that double tracking 
would involve enormous expense.  Thisis often the case on mountain- 
grade divisions. The average gradient is 1-5 per cent.; the ruling 
gradient is 2-2 percent. There are occasional 2-5 per cent. gradients, 
but these are so short that they may be dealt with as ** momentum 
gradients " and are not determinants in arriving at the correct 
powering of the trains. 

It is proposed that electric locomotives shall carry over this division 
trains of weights ranging from 900 to 1,800 tons (exclusive of the 
weights of the locomotives), and that while ascending the average 
speed between stops shall be 12 miles per hour. Where the gradient 
is in excess of the average value of 1-5 per cent., the speed will be less 
than 12 miles per hour, and for gradients of less than 1-5 per cent. 
the speed will be in excess of 12 miles per hour. The range of varia- 
tion will, however, be only of the order of from 9 to 15 miles per hour. 
Ascending trains will be operated over the main track, and the 
number of stops will be reduced to a minimum. Descending trains 
will be operated at slightly higher speeds in order that they may be 
out of thc way in the sidings when the ascending train arrives. 
Obviously, on the basis of an average speed of 12 miles per hour, the 
96-mile journey would require eight hours were the ascending train 
to make no stops. On this admittedly theoretical hypothesis, and 
with trains in each direction simultaneously occupying alternate 
sections between sidings, the 96-mile division could contain simul- 
taneously eight trains travelling in each direction (or a total of 16 
trains), and trains could be sent into the division from each end of 
the division at the rate of one per hour. Thus there could be 24 
trains passed over the division in each direction per day. This leads 
us to the (theoretically) limiting capacity of 4,600 train-miles per 
day. In practice, however, after making reasonable allowances for 
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The above Paper and the Paper on “ Trunk Line Electrification,” an 
abstract of which will be found on pag: 808 of our last issuc, were dis- 
cussed jointly. We give a short account of the discussion below. 

Mr. F. J. SPRAGUE called attention to the fact that although the authors 
of the Papers had approached the problem of electrification from widely 
different stand points, they had reached somewhat the same conclusion. 
He himself considered electrification under the 15-cycle, single-phase 
system and under conditions which had never been made commercial in 
the States somewhat doubtful in practice, as it was hardly likely that 


any commercial power station would supply 15-cycle current except. 


through the introduction of frequency changers. This would place the 
proposed system on a parity with direct-current operation without its 
advantages. Mr. Sprague referred to a written communication regarding 
the possibilities of electrification on the Pacific Coast, citing a case 1n 
which it had been shown that a mountain division of a Western railroad 
could have been electrified with marked improvement to its service and 
a great promise of financial return. 

Mr. A. H. AnMsTRONG, General Electric Co., said that since the invest- 
ments in railroads which were made at the present time were not based 
as much upon the traffic of to-day as upon the traffic which later would 
develop, so the electrification of steam railroads should be considered 
with a view to the traffic of five, 10 or even 50 years from the present 
time. No system of electrification should be handicapped’ by reason of 


the meagre tonnage existing, and it was also necessary to consider the . 


possibility of commercialising various new devices which might make 
possible systems not hitherto commercially practicable. He then spoke 
of the work which was being done in the development of the mercury-arc 
rectifier, which had grown from a glass tube having a capacity of 10 kw. 
or ló kw. into a steel device capable of handling 1,000 kw. or more. 
There was, in fact, no apparent maximum to the capacity of this type of 
apparatus. If the development of the rectifier was to influence electr- 
fication, the direct-current locomotive was pre-eminently the locomotive 
of the future. With a rectifier mounted on the locomotive there was 
provided a better, more re iable and more powerful machine than the 
equivalent equipped for straight single-phase operation. Rectifiers 
could, he said, be installed in sub-stations, replacing the rotary converter. 
The question of location depended upon the volume of traffic. and he con- 
sidered that the natural place for the rectifier was not on the locomotive 
using a single-phase trolley but in the sub-station, thus cheapening the. 
latter and increasing its efficiency some 4 or 5 per cent. This arrange- 
ment would soon be used with a certain 2,400-volt direct-current system. 
It was a grave question whether the single-phase trolley locomotive an 
rectifier could, on account of complication, telephone and telegraph dis- 
turbances and the like, compare in first cost of the complete system and 
in general reliability with the high-voltage direct-current system using 
a rectifier in the sub-station itself. When the 2,400-volt electrification 
of the Butte, Anaconda and Pacific had been planned it had been con- 
sidered desirable to see what could be done with still higher directeur 
potentials, and 5,000-volt direct-current apparatus had been designe d 
built and tested with gratifying results. In closing, Mr. Armstrong sma 
that one of the locomotives for the above-mentioned line had d 
equipped with a 1,000 kw. rectifier as an experiment and that it h | 
afforded a satisfactory showing. E 
Mr. F. E. WvNNE, Westinghouse Electric & Mfg. Co., took aan 
to some of the details given in both of the Papers, saying that the dei 
figures given for efficiency between power house and line—namely, 
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waste for the whole telephone service of Europe amounts to 


per cent. for general train service and 78 per cent. for ex press train service 
—should be decreased from 7 to 10 per cent. He also said that a daily several millions. 
mileage of 44 for a Mallet locomotive was hardly high enough. His | ; ; ; pan 
records, which were averaged over periods of more than one year, showed The situation 18 briefly as follows. Consider the case of 
a minimum of 48 miles and a maximum of 75 miles, including one month | 10,000 subscribers, on a manual exchange, handled by some 
out of service for generaloverhauling. He thought that the total number | dozens of operators. Each subscriber's line ends at a certain 
of electric locomotives specitied for the 96-mile electrification was very operator's position in a signal, by which the subscriber may 
call the attention of that particular operator, assuming no team 


high. as it reduced the average mileage per locomotive to 75 or 80. 
Mr. E. R. HiLL expressed his gratification at the logical manner in : ts i 
which electrifications were being carried out. His firm, he said, had had | work. At the same operator's position from 70 to 100 other 

subscribers’ lines also terminate in signals, and when one sub- 


occasion to figure on a number of mountain-grade electrifications, and in 
general the substitution of electricity had made a very satisfactory scriber operates his signal his operator may be idle or she may 
showing, not only through economical operation, būt also through in- b —— pu E t] subscribe In the for case 
creasing the speed and reliability of the service, and thus improving the , 9€ OCCUpled answering another subscriber, in the former : 
the calling subscriber 18 attended to immediately ; while in the 
latter case he has to wait until his operator has finished with 


earning power of the property. 
Mr. W. S. Murray (New Haven) said that it was necessary to place a 
the previous call. During this time an operator at another 


territory upon a proper steam basis before the matter of its electritication 

should be taken up, as certain local conditions were often improperly m 
handled by the steam roads when the question of electrification was section of the board may be idle, but she cannot help the wait- 
mg subscriber, because she cannot see his signal. In actual 


brought up. It was possible, he said, that steam locomotives of the 

future might be of a totally different character, and that oil burners and practice the operators at adjacent positions have access to a 

automatic stokers might make it difficult for electrical engineers to prove subscriber as well as the operator on wliose position his signal 
appears, so that any idle operator out of three may help one of 


Mr. A. H. BABCOCK, : FACE HEC 
cation, said that generalisation with reference to trunk.line clectritication the team. This possibilit v, however, fails to meet the vicisst- 
ee On T Pacitic Coast he had found that the | tudes of the traffic in exchanges of any considerable size, and 
saving due to electrification was by no means enormous and would not | an enormous waste is therefore caused by the inequality of 
defray, except after the expiration of many years, the cost of the substi- load he diff t a n EOS “ The firs ane 
tution. Power companies were by no means prepared to furnish electric | 108d on the different operators positions. ie first attempts 
current at competitive prices, and with the fuel oil on the Pacitie Coast | to reduce this waste consisted in a frequent use of the inter- 
at the ordinary market rates of 35d. to 40d. a barrel an energy rate greater | mediate frame, bv which the line of a busy subscriber might 
be transferred from the position of an overloaded operator 


than 5 mills per kilowatt-hour was utterly prohibitive. Moreover, he 

said, the annual load factor, although given in one of the Papers as 60 

per cent. as a minimum, seldom rose above 20 per cent. as a matter of | tO one of light load. But nowadays the traffic of many sub- 
scribers may change so rapidly and to such an extent that it is 


fact. Asa rule the total energy charge could be wiped out of the annual ] 2 | 
VER b mne a pc LA in the M a very difficult to follow the fluctuations by this method. Even 
S8 f; : y » H a ‘ . b à x ; . S E . . A 
mai a part cid if pay m the annual operating cost when the fixed | 4 gaily rearrangement of the lines on the intermediate frame, as 
charges and other elements of o perating ex pense were taken properly into | ^ ^» |i ED uni AS n 
account. In conclusion, he said that since his experience has been con- | 15 Usual 1n many American exchanges, is insufficient for a fair 
tined exclusively to the Pacific Coast he could not attempt to generalise | distribution of the load. 

A second step in the same direction was the invention of 


without exposing himself to embarrassment. 
ancillary jacks. In the ancillary jack system each sub- 


Mr. F. W. Carter, London, in a written communication, called atten- 
tion to the omission from the Papers of the consideration of power used | ^ ., ^-^ |: o i . 
in accelerating after stops. He said also that insufficient regard had been | SCriber's line, instead of terminating in one answering Jack 

and one calling lamp. is connected to three jacks with three 


given to the limitations which the traffic department might im pose. The 
average weight of train had been given as 80 per cent. of the maximum, | Jamps at different operators’ positions, so that every call is 
but since y r lis (t ms M ^ i r : i r > inst; T . . un = 
t since very light trains would certainly go forward at the instance of | chon simultaneously at three positions in the exchange. As 
the traftic department without reference to the ultimate capacity of the oe 
any of the three Jacks may be reached by three operators the 
number of operators available for answering a call is increased 


locomotive, the number of goods trains in actual service at any time 

would be nearly as great with electric operation as with steam. He also 

took exception to the costs for maintenance of single-phase locomotives, | from three to nine. It is clear that this multiplication of jacks 
and calling lamps promotes uniformity of traffic pressure to a 


saving that the single-phase electrical equipment had been found to cost 
approximately three times as much as for corresponding direct-current T M" 
certain extent, and reaches its maximum value in an exchange 
of nine positions, where the whole staff thus becomes one team. 
As the nuinber of positions increases the advantages of the 
system decrease, and in the case of “ Avenue” Exchange 
(London) there is only one calling lamp for every 41 operators. 
There are also serious drawbacks connected with the system. 
Firstly, in any call the glowing of two of the lamps is super- 
fluous. It would be sufficient if the lamp at the free operator’s 
position only were to glow. Secondly, if it should happen that 
the three operators are idle, thev may all insert their answering 
plugs at the same moment, and the work done by two is not 
only wasted but actually gives rise to confusion. Thirdly, the 
current consumption of the calling lamps is tripled. and this is 
only justified if the time during which the lamp is glowing is 
reduced to one-third of that in the ordinary system. Fourthly, 
for every subscriber, the exchange equipment is increased by 
two lamps and two jacks with their accessories. This means 
considerable additional standing charges, inasmuch as any 
apparatus individually allotted to a subscriber is only used a 
very small fraction of the available time—say, 2.400 seconds 
out of the 86.400 seconds per day—and is idle during the re- 
mainder. Fifthly, owing to the fact that each subscriber's 
signals affect three operators’ positions simultaneously, and, 
further, that the traffic pressure on these three positions is 
continually varying, the effect of transferring a subscribers 
line at the intermediate frame cannot be foreseen and becomes 
quite incalculable. A transfer may be beneficial to one posi- 
tion and harmful to the other two, and in most cases it would 
be preferable to leave the intermediate frame undisturbed. 
The solution of the problem lies in the provision of a greater 


their case. 
Southern Pacific Railway, in a written communi- 


was extremely dangerous. 


equipment. 
Messrs, H. Y. Hatt and G. W. WELcHu took up in detail the costs of 


installation, operation and maintenance given in both Papers, based on 
Western conditions, finding in general that an insufficient allowance for 
tirst cost and maintenance had been made. In both Papers a favourable 
showing for a very general case had been made, but if the same figures 
had been applied to any of the concrete cases known to the writers they 
would have resulted in disappointment to the investors. In addition to 
using unduly low costs for overhead construction and sub-station equip- 
ment and reducing electric operating costs correspondingly, the Papers 
had considered steam locomotives only two-thirds as powerful as those 
now in regular service, and these com paratively small steam locomotives 
had been priced at approximately the same figure paid for the largest 
type ever built. The estimated steam operating costs were correspond- 
ingly high, and, in general, th» costs of steam operation had been mag- 
nitied while the costs of electric operation had been to some extent 


minimised, 


TRAFFIC DISTRIBUTION IN MANUAL TELEPHONE 
EXCHANGES. 


BY J. BAUMANN. 


Summary.—The necessity of improving telephone service by equalising 


automatic traffic distribution is described, and its immediate appli2- 
ability to any existing C. B. telephone exchange is shown. 


The most difficult problem in the organisation of the service 
of a manual telephone exchange is the even distribution of the 
load over the whole staff of operators on duty. The means 
hitherto employed for the purpose—viz., frequent use of the 
intermediate distributing frame, ancillary jacks, &c.—have 
proved quite inadequate, with the consequence that all existing 
manual exchanges are working with an excess of operators, | number of operators for dealing with any one subscriber. Pre- 
abou ferably the whole staff on duty should be accessible to. each 


wasting time, labour and money. The annual value of this 
. D 
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subscriber. There are three wavs in which this may be 
achieved : (1) The number of ancillary jacks, with individual 
signals, may be increased. (2) Every subscriber may be pro- 
vided with separate apparatus, which will enable him to select 
a free operator for completing his connection. (3) Apparatus 
common to the operators may be provided in the exchange for 
taking up the incoming calls and forwarding them to idle 
operators. 

The multiplication of ancillary jacks is impracticable: on 
account of the drawbacks mentioned above. The second 
method is derived from automatic telephone practice. The 
apparatus corresponds to the pre-selector, which connects the 
subscriber with an idle set of group selectors. On lifting his 
receiver, the subscriber operates his individual calling relay 
at the exchange, completing the local circuit of a driving 
magnet, which actuates a wiper by steps over a bank of con- 
tacts, each of which 1s connected to an operator. The moment 
the wiper passes over a contact connected to a free operator it 
is automatically stopped and the operator signalled, and the 
insertion of the answering plug connects the operator's cord 
circuit to the subscriber's line through the wiper contacts. 
This method is. however, hable to serious objections: (1) The 
traffic-distributing device allotted to each subscriber con- 
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are not all entitled to the same service facilities, If there be 
two kinds of service, and one calling lamp is indiscriminately 
used for any subscriber, the traffic must be divided in such a 
manner that each section of subscribers has its own staff of 
operators. The equality of distribution is thereby reduced to 
less than half of that attained by combining all the subscribers 
with the whole staff of operators. 

The third method of distribution may be applied in the 
following manner: The subscribers are divided into groups of 
90. 100 or more. The subscribers’ lines of one group are each 
connected to separate contacts arranged on the circumference 
of a circle, in the centre of which there is a continuously rotat- 
ing spindle, and on this spindle is mounted a wiper, which 
traverses the contacts on the circumference. When a sub- 
scriber lifts his receiver, current from a central battery is sent 
over the subscriber’s line and through an electromagnet at the 
exchange at the moment the wiper touches the contact con- 
nected with the calling subscriber’s line. The electromagnet 
is energised and stops the wiper at that point. This closes a 
circuit connecting the contact to a second continuously 
rotating switch. On making contact with a free operator's 
connection the wiper of this second switch is stopped in the 
same way. and a calling lamp glows under the subscriber’s jack 


stitutes a considerable increase in the subscriber's equipment ! on the selected operator's position. The operator inserts her 


Fic. 1.—Dracram OF BAUMANN DISTRIBUTION 


at the exchange. To give access to all operators on duty in the 
busy hour, it must contain from 60 to 70 or more operators’ con- 
tacts, in a 10,000-line exchange. and would therefore be a very 
costly and cumbersome piece of apparatus. (2) As the traffic dis- 
tributor must be provided for each subscriber's line, the total 
cost of this additional apparatus may amount to one-half of the 
cost of the complete exchange equipment. As regards the 
time this apparatus is in actual use. the same objections hold 
good as have been raised against the multiplication of the 
answering jacks and calling lamps, and the standing charges 
are even greater than in the ancillary jack system. (3) In an 
exchange with 60 operators on duty in the busy hour, the 
number of steps in the movement of the wiper may amount to 
a maximum of 60 for a single call, corresponding to 1,440 
movements of the mechanism per day in an exchange like 
* Avenue." The average will be half thisnumber, and means, 
of course, a heavy strain on the working parts of the apparatus, 
with considerable liability to breakdown and rapid deprecia- 
tion. The maintenance costs for so much sensitive apparatus 
are higher, and the total working expenses of the exchange are 
considerably increased. (4) In most exchanges subscribers 


SYSTEM APPLIED TO COMMON BATTERY WORKING. 


answering plug, the two-switch electromagnets are de-ener- 
gised, and the switches immediately proceed to hunt for a 
second calling subscriber in the group. 

An application of these principles to the well-known Western 
Electric C.B. system is shown in the diagram. — A,, A, are two 
subscribers’ stations, and a}. da, A3, a, are four subscribers’ 
lines connected respectively to their calling contacts b,. by. ba 
b, On lifting the receiver at A, current flows from battery B, 
through a calling relay v, common to the subscribers of the 
group, by way of the line and station At. The armature of 
relay v completes the circuit of electromagnet y,, of switch C. 
The rotating spindle of this switch carries at its lower end an 
iron disc, e}, to which the insulated wiper f} is attached. This 
wiper passes over contacts b arranged im a circle and insulated 
from one another. There are as many contacts in each switch 
as there are subscribers in one group. Beneath the iron disc 
c, is a jacketed electromagnet carrving an insulated brass ring, 
h,, in continuous contact with the wiper f}, and an insulated 
contact spring, i, sliding upon another ring, k}. connected to 
the common battery, is attached to the lower end of the wiper. 
The contacts l’,, li, 1” ,, &c., are connected by leads m^, m1, 
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ier m^, &c., to the second rotating switch D, each of the contacts | If every subscriber is provided with a calling lamp in every 
isla l',, &c., corresponding to one of the subscribers’ contacts 5^,, | section of the multiple, during night-time the whole exchange 
af of &c. The conductors m'i, m”,, m”, &c., lead to fixed metallic | could be operated from one section, or three operators’ positions. 
d tg rings n'i, n^,, n^,, &c., mounted on the cylindrical core of the | The inconvenience, in night operating, of having to watch the 
hats switch D, and these rings alternate with, and are insulated from | whole switchboard of the exchange is thus avoided. In an 
ordinary exchange, there is, however, no necessity for all 


an equal number of rings p’,, pi p",, &c., subdivided into 
insulated segments. The number of segments is equal to the 
number of multiple sections in the exchange ; each segment is 
connected to a signalling lamp q’,, q^,, q” &c., at one multiple 
section. In switch D, a vertical arm, r, of insulating material, 


carrying metallic wipers s',, s^,, s", &c., is kept in con- 
&c., suc- 


pp',é&. An 


electromagnet, ¢,, is connected between the battery and ring 
kı; its armature is a rotating iron disc carrying the arm r, and 
otherwise similar to the armature of switch C. The operation 
of the circuits is as follows: On lifting the receiver at A, the 
calling relay v is actuated as soon as the wiper f, touches the 
contact b, connected to the calling subscriber’s line, thus 
energising electromagnet y,. The rotating iron disc e, is 
disengaged from the rotating spindle d,, and holds the upper 
end of the wiper f, tightly against the contact b,. At the same 


time spring 2, is lowered into contact with l, completing a 
! 


circuit from battery B through the winding of electromagnet 
tp ring k,, conductor m’,, ring »',, wiper s’,, the adjacent seg- 
ment of ring p', in contact with s',, and the calling lamp q` on 
the first operator's position. The operator inserts her answer- 
ing plug and the cut-off relay u, of the calling subscriber dis- 
connects the common relay v from the subscriber's line. The 
armature of this relay is released and breaks the circuit of 
electromagnet y, ; the iron disc is lifted by a spring, breakin 
the contacts /,—b, and i,—l,. and re-engaging with tlic 
rotating spindle. The electromagnet t, being thus de-energisc 
its armature is also lifted and re-engages with the spindle ol 
switch D. The wiper s’, thus leaves the segment connected 
to lamp q’, and passes on successively to segments connected 
to lamps q», q3}, &c., on other operators’ positions. In the 
meantime lamp q’, has been extinguished by the breaking o! 
contacts ?, — l}. 

_ Having inserted her answering plug, the operator throws hc: 
listening key, and by so doing, not only connects her talkiny 
set to the subscriber's line, but also closes the contact w, and 
energises a relay z,, the armature of which breaks an earth 
connection common to all calling lamps on the operators 
position. AS a contact, w, is provided in every listening key. 
1t 1$ impossible for a second call to arrive at that position as 
long as the operator is using any of her keys for listening, bu: 
having answered a call and thrown the key to the ringing 
position, the opreator may receive another call from any sub- 
8&criber. Testing and completing the connection is done in the 
usual manner. 

If it should happen that, during the brief interval between 
the appearance of the signal and the insertion of the answering 
plug, a call comes from another pair of rotating switches, C,D,. 
to the same operator's position, this second call would be imme- 
‘diately cancelled by operating the listening key ; the armature 
of switch D, would be released and would continue hunting for 
another free operator. Such a call may also be attended to by 
an adjacent operator before it has passed forward to another 
position. The relay z may evidently be used to record the 
time an operator is holding her listening key in the working 
position. In this way an invisible, impersonal, and therefore 
absolutely impartial supervision may be kept on the work done 
at every moment by each operator. The usual pilot lamp may 
be included in the common earth connection for the calling 
lamps of an operator’s position, and for measured-rate sub- 
scribers, meters may be provided in the ordinary way. No 
Separation from the flat-rate subscribers is necessary, the whole 
traffic being distributed over the entire staff on duty. It is 
also evident that the number of operators kept on duty may 
follow the requirements of the load by steps of one operator, 
members of the staff being dismissed one by one, beginning at 
the end of the switchboard. For this purpose it is only neces- 
‘sary to throw a listening key on all vacated positions. 


subscribers to have a lamp in every section. In the case of 
exchanges with 4,000—10,000 subscribers, 50 per cent. of the 
whole traffic 1s originated by 25 per cent. of the subscribers. 
The trafhe of these subscribers (fiat rate) is also the determining 
factor of the busy-hour load. The remaining subscribers are 
partially flat rate and partially measured rate, and the division 
of the other 50 per cent. of the traffic is governed by the pro- 
portion between them. Under ordinary circumstances it 
may be assumed sufficient if 25 per cent. of the subscribers’ 
lines are represented by a lamp on every section of the multiple ; 
30 per cent. by a lamp on every second section; and 45 per 
cent. by a lamp on every third section. By such an arrange- 
ment the whole service can be concentrated during periods of 
minimum load to three multiple sections, or nine operators’ 


positions. If the switches, I), are all of the same pattern, 


i 


hig. 2.——ViEw or 100-LINE MODEL SWITCH C. 


having the same number of segments for each class of subscriber. 
it is convenient to cross-connect two diametrically opposite 
segments In the case of a subscriber having only one lamp on 
every second multiple section. The effect of this is that the 
subscriber, having stopped switch C, is signalled twice per 
the operator corresponding to the 


revolution of switch D to 
Similarly the segments can be 


connected pair of segments. i 
cross-connected at 120 deg. for subscribers having lamps oniv 
at every third multiple section. This, to a certain extent, 
compensates for the reduction in the number of operators 
accessible to the subscriber. 

The operation of switch C may be briefly considered here. 
Fig. 2 is a view, 1 full size, of the 100-line model. Itis provided 
with one wiper making a complete revolution in two seconds. 
On the average, the wiper makes connection with a sub- 
scriber's iine one second after the receiver has been lifted. This 
delay is reduced to 3, } or } second if two, three or four wipers 
are provided, arranged so that no two wipers make contact 
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at the same time. Switch D makes one revolution in } second, 
so that tlie mean fime occupied in lighting a subscriber's lamp 
is } second, every segment having its own amp. If there were 
four wipers in switch C a subscriber with a Jamp on every 
multiple section therefore occupies a maximum of 141-1 
second from the moment of lifting his receiver to the appear- 
ance of his signal at the operator's position, As the operator 
has only this call to attend to, the subscriber is answered in 16-21 
seconds. This is the minimum, ard is the time occupied in 
the case of all calls following one another at intervals of at 
least 13-23 seconds, that is, for by far the greater number of 
calls. If it should happen that two subscribers on the same 
switch C lift their receivers within an interval of 14-24 seconds, 
the subscriber whose contact is nearer to the wiper is answered 
first. If 10 out of the 100 subscribers on the same switch C 
hft their receivers at the very same instant—a case that 1s 
scarcely possible—assuming four wipers arranged at right 
angles, the maximum time a subscriber has to wait is 2542-5 
+1-25+ 0-25 = 6-0 seconds, the average time being 2-08+0-12 
= 2-20) seconds. 

Comparing this with the case of a manual exchange, suppose 
10 subscribers on one operator's position to call simultaneously, 
while the adjacent operators are also busy, then the minimum 
waiting time will be 54 seconds for the last subscriber, on the 
assumption that every cal! takes 6 seconds to complete. It is 
readily seen, therefore, that the introduction of the rotating 
switch actually increases the rapidity of the service to a very 
considerable extent, and that the automatic and. continuous 
distribution of the traffic effects a great economy, not only in 
the operator's time, but also m that of the subscriber, who in the 
ordinary common-batterv system 18 called upon to wait, on an 
average, over 10 seconds. ard frequently 30 seconds or more. 
As for reliability. it ts evident that 100 rotating switches each 
with 100 subscribers’ connections, are far more reliable than 
10,000 distributors individually allotted to the subscribers. 
Tlie switches C, D, are, moreover, instruments of the utmost 
simplicity, as the ai matures make only one to-and-fro movement 
for every call. This simplicity is in striking contrast with any 
system involving a single distributor for every subscriber. In a 
device of this kird, giving a subscriber access to. say, 60 
operators, the annature of the driving magnet has to make a 
maximum of 60 or an average of 30 steps for every call. This 
means not on!v non wear and tear, and considerable main- 
tenance cost, bui a'so increased hability to breakdown. On the 
other hand certe: kinds of treub‘e in a rotating switch may 
affect the whole group of subscribers, say 100, connected to tlie 
switch, although this eventuality is easily wet by the provision 
of spare switches by which the damaged. apparatus cen be 
replaced in a few seconds, 

There are two further pomts which ilustrate the superiority 
of the contmvous'y rotating switch over the step-by-step 
device of individua! distributing apparatus. In the latter the 
source of motion is of course eecttoimnaenetic. because the 
subscriber's caling re sv is ali that is avaveb e for the operation 
of the driving mauneit. In the concruous:v rotating switch 
the source of n ovement for the wiper i's pure v mechanical, and 
in the comp'etio1 of a cai! the making end breaking of four 
electrical contacts are the only actions involved, as compared 
with an average of 301 or a maximum of 61 contacts in an 
individual system with €0 operaters. The secord point is 
this: The contact surfaces of the wipers in the rotating-switch 
system are constentiv rub binu against the contact rings, and 
are therefore se'f cleaning. The contacts, on the condition 
of which the working of anv system of tl’s krd essentially 
depends, are therefore alw avs in gocd condition, whereas in the 
individual system, che d's sivibuior conizets of a subscriber who 
makes little use of his teie hone. may be covered with dirt and 
dust, and so interfere with successful operation unless constant 
and careful attention is given to every contact. As there are 
about 600.000:wiper contacts in an exchange of 10.000 sub- 
scribers and 60 operators, this means a heavy maintenance 
charge, and is in addition e source of uncertainty and in- 
efficiency of the whole service. 

Referring to the diagram (Fig. 1) and to the foreyoing 
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remarks, it will be seen that the application of a selector switch 
distributor system to an existing common-battery installation 
offers no serious difficulties. The existing individual line relays 
are removed and replaced by one calling relay for every 100 
subscribers. The same type of relay may be used for the new 
equipment. The terminals of the subscriber's lines are con- 
nected to the switches C. The answering jacks and calling 
lamps are removed, and the space previously occupied is 
utilized for the increased number of lamps in such a manner 
that the new lamp strips are inserted between the jack strips. 
The lamps are connected to switch D. All the listening keys 
are provided with additional contacts connected with a relay 
common to all the keys of a position. The only difficulty is the 
installation of the additional lamps. A new pattern of signal- 
ling lamp has, however, been recently brought out, requiring 
considerably less space than the usual lamps, and enabling 
the required number to be easily placed in the space at disposal. 
It will thus be seen that the installation of automatic traffic dis- 
tributing plant in a manual telephone exchange of the ordinary 
common-battery pattern requires very few alterations to the 
existing. equipment. The change may easilv be effected 
gradually so that no interruption is caused to the service. 

In considering the cost of tlie svstem, it 1s, of course, necessary 
to take into account the additional apparatus required. The 
individual line relavs are. however, eliminated, ard replaced by 
one for every 100 subscribers, so that in a 10.000-line exchange, 
9.600-lme relays, with accessories, cables, wiring and racks, are 
saved. The most important item is, however, the saving in the 
multiple. At Stockholm and Rotterdam, where manual 
traflic distribution by A operators is in operation, a saving of 
nearly 50 per cent. of the multiple has been accomplished. and 
as automatic distribution is considerably more efficacious at 
least the same saving should be CN Tie calling lamps 
mentioned above take only 0-02 watt, or gig of the energy 
requircd by the ordinary tvpe used in common- -battery 
exchanges. Hence there is a considerable diminution in the 
total operating current, ard a possible reduction in the lamp 
cables to about one-tenth of their former weight. This 
diminution of apparatus and accessories 1s also accompanied 
by a corresponding saving in floor space, especiallv im con- 
nection with the reduced multiple. Against these savings, the 
equipment is increased by the rotating switches and the 
additional lamps. The space occupied. on a wall by the 
former does not excecd a few square vards, and the latter 
require no additional room at all. There is therefore very little 
to offset avainst the saving mentioned. 

Consequently the conclusion is reached, that an existing 
exchange. having reached the limits of its capaci tervice 
requiring immediate extension, mav be maintained in s 
for a further period by the introduction of automatic traffic 
distribution. From the point of view of cost, the elimination 
of the irdiv/dual line relays alone may cover the cost of the 
rotating switehes ard zdditional lamps. ard the saving in 
multi ples, cables. current consumption ard floor space all 
remain as pure gain. The saving in operators’ wages is roughly 
illustrated as follows. In an ordinary 10.000-line exchange, in 
which the whole traffic is handled bv A operators, a staff of 
130 operators is required. In an exchange of the same size 
with manual traflic distribution, the required number is 109, 
36 of these being A operators. As, in the system described, the 
work of these operators is done automatically, an exchange of 
this kind requires only 109— 36 — 13 operators, that is, at least 
57 less than in an ordinary exchange. 

Conclusion: To sum up. the advantages realised by the 
above described selector switch system for the distribution of 
traffic in a manual common-battery telephone exchange are as 
follows: A. Exchange Equipment.—(i.) Considerable economy, 
resulting from (a) elimination of individual line relays ; (0) 
seduction’ in the number of multiple sections by 40-50 per cent. ; 
(c) reduction in the necessary floor space to such an extent that 
an otherwise imminent extension may be postponed indefinitely, 
permitting the use of existing plant for the remainder of its 
useful life; (d) low enerev consumption for signalling; (e) 
cons: 'derable saving in the exchange wiring, on account of the 
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reduction in multiples and smaller signalling currents. (ii.) Sim- 
plicity and reliability of the additional apparatus. (iii) Very 
little alteration to existing circuits, the most important 
item being the fitting of extra contacts to the listening keys. 
B. Quality of Service.—Great improvement, as compared with 
the ordinary common-battery system, for (a) rapidity, the 
waiting period for every subscriber being reduced to a few 
seconds; (b) equality, the deficiencies of any one operator 
not being confined to one particular group of subscribers ; (c) 
impartiality, the same subscriber not being attended to always 
by the same operator, but probably by a different operator 
after each call. C. Operating.—(i.) Uniformity of traffic 
pressure, the whole of the incoming calls being at every 
uoment equally distributed over the whole operating staff on 
duty. (u.) Reduction of the operating staff by 50 per cent., 
compared with the ordinary system, as far as local traffic is 
concerned. (iii.) Changes in the number of operators on duty 
are effected by steps of one operator. (iv.) Concentration of 
the staff, during periods of light load, to one, two or three 
adjacent multiple sections. (v.) Equal strain at any time on 
each operator. (vi.) Highest efficiency of operator’s work. 
(vii.) Most effective and impartial! supervision, each operator’s 
work being graphically and automatically recorded. (viii) 
Facility of comparison and selection of operators. (ix.) Team 
work is always automatically enforced, and does not depend 
upon personal supervision. D. Matntenance.—Appreciable 
reduction in maintenance work and costs, owing to elimination 
of line relays and reduction of the multiple. The cost of 
driving the selector switches is largely counterbalanced by the 
saving already mentioned and the low cost of signalling current. 


ELECTRICITY SUPPLY IN MALACCA. 


Although the town of Malacca was, until a few years ago before 
the rubber boom, quite a «mall and unimportant place, yet it can 
boast of being the first town in the Malay Peninsula to have its 
public electricity supply provided by a limited company. The 
Malacca Electric Lighting Co. was formed in 1912, and operates 
under a licence granted by the Municipal Commissioners of the town. 
The station, which was formally opened on May Ist of this year by 
Mr. L. E. P. Wolferstan, the president of the Municipal Commis- 
sioners and Resident of Malacca, presents many points of interest. 
It was designed by Mr. P. M. Robinson, the manager of the electrical 
department of United Engineers (Ltd.) of Singapore, who also super- 


F:c. 1.—INTERIOR OF STATION. 


visedjthe erection of the whole plant, and has been retained as chief 
engineer of the Malacca Electric Lighting Co. We are indebted to 
Mr. Robinson for the following details and for the photographs 
illustrating the article. 

The land purchased by the company was originally a cocoanut 
plantation, and is extensive enough to allow the generating station 
to be extended to several times its present capacity. The buildings 
at present consist of the engine room, with a producer house at the 
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back, and office, stores and meter room at the front. Heavy stech 
frame construction has been used, and all the main walls are of brick. 
On account of the nature of the land, a good deal of piling was 
necessary and very heavy foundations were put in. The roof of the 
office and stores is of thick concrete, with the result that they are 
quite cool in the hottest weather, and provision has been made for 
building a second story above if necessary. The roof of the pro- 


ducer house is also of concrete, supported on steel columns, and 


carries the circulating water tanks for the engines. 
is very lofty, with a corrugated iron roof supported by steel trusses. 


It is well ventilated and fitted with skylights the whole length of 
the building, which provide ample light in every part of the engine 


room in the daytime. 


The engine room 


Fic. 2 


High candle-power metal-filament lamps suspended down the 
centre of the engine room, with low candle-power lamps in the pro- 
ducer house, office, &c., are used for night illumination, and care 
has been taken to obtain a very good and even light everywhere, so 
that the attendants have no difficulty in thoroughly inspecting every 
part of the plant. The engine room is provided with an overhead 
travelling crane, which greatly facilitated the work of erecting the 
plant, and which renders it an easy matter to lift any piece of 
machinery for repair or overhauling. 

The engine room as at present built is large enough to accom- 
modate two 50 B.H.P. engines and dynamos, and a third set of at least 
100 B.H.P., while the end of the building remote from the switchboard 
consists of a steel frame covered in with corrugated iron, so that by 
simply removing this temporary end the building can be extended 
to take additional plant as required, and thus extensions can be 
carried out with the minimum amount of labour and trouble. "The 
present plant consists of two 50 B.H.P. suction-gas engines and three 
complete sets of gas producers, so that there is always one spare 
producer even when both engines are running together, and the 
producers are so coupled up that either producer can be used with 
either engine. The engines are fitted with specially heavy flywheels 
and throttle governors, and run with remarkable steadiness even at 
light loads, so that there is never any perceptible flickering of the 
lights. Each engine drives by belt a Crompton continuous-current 
dynamo of the latest pattern, having an output of 32-5 kw. at 460 
to 500 volts. From the dynamos the current is led by rubber- 
insulated cables fixed on the wall to the switchboard, which consists 
of polished white marble panels mounted on a heavy wrought-iron 
frame. The switchboard is on the panel system—that is to sav, the 
together on one panel instead of being mixed up anyhow, as is some- 
times found in badly designed plants. In addition to separate panels 
for each generator, the switehhoard is provided with feeder panels, 
a mid-wire panel and an earth panel, as well as a recorder panel, 
which contained two recording voltmeters giving permanent records 
of the voltage which is being supplied to the consumers all day long. 
Current is distributed on the three-wire system at 230-volts pressure 
for lights and fans and 460 volts for motors. It is, therefore, neces- 
sary to use a balancer to keep the pressure on each side of the 230- 
volt system constant. The type of balancer used in Malacca is the 
"C.M.B.," whose advantages are well known to readers of THE 


ELECTRICIAN. 
In order to start up the engines compressed air is employed, and 


is stored in two very large tanks which are quite independent of eaclr 


switchgear and instruments for each separate purpose are grouped 
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other. 


he is satisfied that the gas generators are producing good quality gas, 
is to open one of the valves of the air tanks and another valve on the 
engine. "This admits compressed air to the engine, which is driven 


round by this compressed air until the gas is drawn into the cylinder 


and the engine commences to fire. As soon as this happens, usually 


after the first or second revolution, the compressed-air valves are 
In order to pump up the 


closed and the engine continues to work. 
tanks to their original pressure again various methods are employed 
in different places. 
an air compressor is used, but this necessitates the trouble of starting 
the small engine and of keeping a stock of kerosene oil or petrol. 
The system which has been adopted in Malacca does away with this. 
A motor-driven air compressor has been installed, consisting of a 
Crompton electric motor coupled to a Reavell air compressor on the 
same bedplate. As soon as the engine is running it is only necessary 
to switch on the motor, and in a few minutes the air compressor 
pumps the air tanks to any desired pressure. The air tanks have 
been made of large capacity in order that they shall be capable of 
starting the engines several times without being re-charged. Two 
separate tanks are employed, so that even in the event of a careless 
driver losing all the air from one tank there will still be the other to 
fall back on. There is thus very little chance of the engine driver 
not being able to get his engine away quickly at any time. 

A great feature has been made of having ample space everywhere 
in the station. "There is plenty of room behind the switchboard and 


Fic. 3.—ConNER POLE AND FOUR-WAY DISCONNECTING Box. 


round all the engines, dynamos and other plant, which makes for ease 
of inspection and safety. ‘The station has been laid out so that 
extensions to the plant can be carried out with the minimum of 
trouble, and provision has been made for adding further engines, 
dynamos or balancers, with their necessary switchboard panels, 
without in any way disturbing the symmetry of the plant or cramping 
it. This is a most important point, as only too often a plant is put 
down without any idea of extensions, and when these become neces- 
sary a good deal of trouble is involved in getting the new plant 
installed, and it is sometimes necessary to undertake a complete 
rearrangement of the plant before extensions can be made. 

The distribution system is interesting in that the whole of the 
wiring consists of bare copper wires carried overhead on steel poles, 
and there are no underground cables whatever. In a place like 
Malacca, indeed, it would have been quite impossible to inaugurate 
an electricity supply that had any hope of paying if it had been 
necessary to use underground cables. For apart from other con- 
siderations, in this part of the world, where deep open drains run 
down each side of the road, the cost of getting a supply into a small 
consumers premises would often be out of all proportion to the 
value of his load. 


The contractors for the whole of the buildings, plant and distribu- 
ting system were Messrs, United Engineers, of Singapore. 


To start an engine all that the engine driver has to do, after 


Very often a small oil or petrol engine driving 


RADIO-TELEGRAPHY AT GAMAGE’S. 


It is probable that no field for experimental work at the present 
time attracts the electrical investigator more than that of radio- 
telegraphy, both in consequence of the comparative infancy of the 
science and also of the possibility of making valuable discoveries. 
Apart from this, it appeals even to the lay mind when it is realised 
that even without the strenuous anxiety of “ getting put on to a 
number” it is possible, by placing an ordinary telephone receiver, 
coupled to the most inexpensive electrical equipment, to the ear, to 
hear, with distinctness, such a station as, say, Gibraltar, over 1,000 
miles from London, electrically signalling to ships at sea; while the 
signals of ships to various coast stations, both English and Conti- 
nental, may invariably be picked up. Although up to the present a 
great deal of this experimental tapping of the air has been left to the 
enthusiasm of scientific amateurs, in consequence of the time re- 
quired for making up suitable instruments for the reception of signals, 
the problem has now become greatly simplified by the fact that these 
experimental instruments have become standardised to some extent, 
and many business firms have developed quasi-scientific departments 
in order to supply experimental apparatus of this kind. 

Among the firms who have been carrying out this class of work 
on both the experimental and manufacturing side, we may mention 
Messrs. A. W. Gamage, on whose building in Holborn a large 
aerial has been erected. This aerial, although in a very unfavourable 
position, being surrounded as it is by telegraph wires, water tanks 
and lead roofs, has been very successful in operation, it being possible 
with the cheapest of instruments, kept ready for sale on a counter in 
the shop beneath, to receive the signals sent out by a large number 
of the English stations and ships at sea; and with a slightly more 
expensive equipment to hear the station at Gibraltar. 


Fic. 1l.—DiacGzaaM or CoxxEcr'oNs USED FOR EXPERIMENTAL RADIO 
RECEIVING AT GAMAGE'S, 
A=<Aerial. D-Z:ncite-Pyrites Detector, K= Variable Condenser, 
R= Receiver 

This aerial isof the horizontal four-wire type, composed of stranded 
7/20 phosphor bronze wire. The leading-in wires are at one end, 
and pass straight down to the receiving equipment in the building. 
The aerial forms what is in effect an “ inverted L,” the horizontal 
members of which are held apart by cross-frames of bamboo, and 
by which they are suspended from two 50 ft. masts fixed on the 
roof of the buildings roughly 280 ft. apart. 

As no licence for transmitting signals has been obtained for this 
station, not so much attention has been paid to insulation as would 
have been the case had high-tension discharges for that purpose been 
employed. The aerial proper is, however, insulated from the masts 
by corrugated insulators at either end, and the leading-in wires are 
run through rubber tubing. The four wires of the aerial form & 
closed circuit, both ends of which are looped in metallic contact. A8 
these wires are enamelled, it is possible that the descending wires 
may be more or less insulated one from the other with the result: 
that the tuning of the aerial will be slightly modified. The building 
being roughly 50 ft. high, the effective height of one end of the aerial 
is 100 ft. from the ground, while the other mast. being on a portion 
of the building elevated some 30 ft., gives the other end an effective 
height of 130 ft. As showing the difficulties of the situation it may 
be noted that beneath a great part of the length of the aerial is Jead 
roofing, within a distance of 80 ft. are iron water tanks, while 
at about 200 ft. distance and at a slightly lower level are a great 
variety of telegraph and telephone wires. 

The receiving equipment is located within the building at about 
80 ft. below the horizontal portion of the aerial, This, at the time 
of our inspection. consisted of one three-slide inductance tuning 
coil 10 in. long and 2hin. diameter, one crystal type detector of 
zincite and iron pyrites maintained in contact by the weight of the 
pyrites which, fixed in à brass setting, rests on the zincite, one 


L= Inductance 
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2,000-ohm head set of telephone receivers, one 0-002 mfd. condenser 
connected across the receivers, and one single-way switch for the 
purpose of keeping the aerial earthed when not in use as a precau- 
tion against lightning. The earth wire is connected to the hot- 


telegraphy has caused a demand for a great variety of apparatus. 
This demand Messrs. Gamages are supplving. They are also 

| dealing in more expensive installations where “loose coupled ” 
water radiator system of the building. which, being at this point | inductance coils with primary and adjustable secondary portions are 
50ft. above ground level, may possibly have a slightly adverse | used. The tuning in this case is, of course, more selective than in 
effect upon the received signals. Fig. 2 isa view of this aerial with | the simple type. The 2,000-ohm telephone receiver is generally used, 


Fic. 2, —AEniaL OF THE RADIO-RECEIVING EQUIPMENT AT GAMAGE'S. 


the leading-in wires attached to a short post from which it passes while those of higher resistance, though useful in long-distance working, 
into the building through a skylight. The smaller aerial seen in the do not increase the strength of short-distance signals to any appre- 
figure is part of an equipment which was in use before the present  ciable degree. In the transmission apparatus, the coils provided are 
one was installed. This is still employed for testing the transmission : of the rectangular cased ignition pattern, having transmission ranges 
of amateur stations. ' from 2 to 20 miles with an 8-volt accumulator. Throughout these 
Signals from the following commercial stations are received by ; ranges hammer-type contact breakers are used. These coils are 

| used in conjunction with a transmitting inductance helix of alumi- 


Gamages aerial: Gibraltar, Poldhu, Paris, Nauen, and. among smaller 
stations, North Foreland, Cleethorpes, Hunstanton, Felixstowe, ' nium wire or copper ribbon for obtaining the desired wave-length. 
The signals of ‘Marseilles, the Admi- | The spark-gaps have zinc electrodes of a spherical pattern, and are of- 
the single or series type. They are provided with Leyden jar 


capacities of 0-0001 to 0-0008 mfd. J 


Newhaven, and many others. 
ralty, London, and various ships were also easily distinguishable by 


m 


Fic. 3.—Transmission SET (28 waTTS) FOR FIELD SERVICE. 
NORMAL RANGE 10 MILES. 


Fia. 4.—RECEIVING SET FOR FIELD SERVICE. 


Figs. 3 and 4 show a transmission and receiving set specially con- 


The recently greatly increased interest of the public in radio- 


this equipment when we inspected the installation. The arrange- 
ment of the receiving instruments mentioned above can be modified 
In à variety of ways, the most usual scheme, however, being that 
In which the aerial is connected to one of three sliders of the tuning 
coil, while the condenser and telephone receiver in parallel are con- 
nected through the crystal detector to earth. This circuit is 
connected across the remaining two sliders of the tuning coil as 
shown in Fig. 1. 


- 


structed for use in tropical climates, and built up of the standard 
type of instruments made by Gamages. Transmission capacities of 
the glass and foil plate type, not shown, are used, being attached to 
the coil case. For receiving, a potentiometer is provided for use with 
certain crystal detectors requiring a slight battery E.M.F. A double- 
pole switch is used to place the aerial in circuit with the transmission 


or receiving apparatus as required. uu m 
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ANTENNA RESISTANCE.* 


BY L. W. AUSTIN. 


A preliminary note on this subject f showed that, in accordance 
with the Hertzian theory, the antenna resistance varies approxi- 
mately inversely as the square of the wave-length. up to a point 
which is slightly less than twice the fundamental wave-length of the 
antenna. Beyond this point the resistance again rises nearly in 
direct proportion to the wave-length. This increase in resistance 
with wave-length is not explained by the theory and is not accom- 
panied by any increase in radiation. It is, therefore, supposed to 
Le connected in some way with the losses due to the currents in the 
earth beneath and in the neighbourhood of the antenna, although 
this view—that the earth-current resistance increases with wave- 
length—is not supported by independent investigations of earth- 
current resistance.t The peculiar nature of the results obtained in 
the original investigation, using an artificial antenna, has made it 
desirable to verify the results by other methods. The circuits em- 
ployed in the first investigation are shown in Fig. 1. The method, in 
brief, is the substitution of an air condenser in place of the antenna 
and earth, keeping the inductance common to both circuits and 
introducing resistance in the condenser circuit until the current 
becomes the same as that observed when the antenna and earth were 
used. In the figure A is the antenna, E the earth, L, the tuning 
inductance, €, an air condenser for tuning to very short wave- 
lengths, Th a thermo-element, G a galvanometer, and C, a variable 
air condenser set at the capacity of the antenna to be measured. A 
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mall inductance L4 was sometimes inserted in circuit with the 
condenser C, to represent the antenna inductance. This has little 
influence on the results, and at least for the longer wave-lengths 
may be perfectly well omitted. S, and S, are switches for connect. 
ing either the antenna and earth or C, to the rest of the circuit. 
R is a resistance introduced in the circuit C, to bring down the 
thermo-element deflection to the same value as that observed when 
the antenna and earth are in circuit. The high-frequency resis- 
tance consists of separate units of fine constantan wire inserted in 
mercury cups. The measurement circuit is excited by a buzzer- 
driven wave-meter, W, of the ordinary type. 

The second method employed was the well-known decrement 
method of determining resistance. Here the antenna was excited by 
a wave metre of known logarithmic decrement provided with a 
buzzer. The reading of the condenser of the wave-meter was noted 
for maximum deflection of the thermo-element in the antenna and 
also when the wave-meter was thrown out of resonance by an amount 
sufficient to reduce the antenna thermo-element reading to one-half. 
The expression for the sum of the decrements is, then :— 

C,—C 

Cy 


where C, denotes, the condenser reading for maximum deflection 


t= m 


* Abstract of a Paper in the “ Bulletin " of the Bureau of Standards. - 
t+“ Journal " of Washington Academy, 1., p. 9, 1911. 
t H. True,“ J ahrbuch d. drahtlosen Telegraphie," V., p. 125, 1912. 
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| and C the reading for which the deflection is reduced to one-half. 


As 8,, the wave-meter decrement, is known, the equation serves to 
give the value of the antenna decrement 8,. "The resistance of the 
antenna is obtained from the decrement according to the equation, 


R-—2nL3;. 


A third method is based on the Bjerknes equation of the current 
square in the second of two coupled circuita. 


jh eo eese von lj 
6,20, 4- 0,70, 

Here I represents the R.M.S. current in a circuit excited induc- 
tively by another, 8, the decrement of the first circuit, and 8, that 
of the second. If the decrement of the first circuit is very great 
compared with that of the second, the second termof the denominator 
may be neglected, and 

Constant 


da 


that is, doubling the resistance in the second circuit will reduce the 
current square to one-half. If the antenna is excited by a highly 
damped circuit the readings of a galvanometer attached to a thermo- 
element in the antenna will be reduced to one-half when a resistance 
equal to the total antenna resistance is inserted in the antenna. In 
practice it is impossible to obtain an exciting circuit whose decre- 
ment is great enough to allow using this method in connection with an 
antenna unless a correction be made for the second term of the 
denominator of equation (1). 

It is to be observed that in the last two methods the resistances 
of the inductance of the antenna and of the inserted thermo-element 


P= 
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are added to the resistance of the antenna and earth alone as measured 
by the artificial antenna method. The high-frequency resistance of 
the inductance at short wave-lengths may become considerable, 
therefore it is to be expected that these methods will give higher 
values than the one first used. 

Measurements by these three methods have been made on the 
antenna at the Bureau of Standards, and the results are shown in 
Fig. 2. As was to be expected from what has been already said, the 


| artificial-antenna method gives in general the lowest values, while 


the decrement method gives a curve lying above the artificial 
antenna curve showing a difference of a little more than 1 ohm at the 
longer wave-lengths, and for the shorter wave-lengths a still greater 
difference on account of the increase in the resistance of the antenna 
inductance with decreasing wave-length. The half deflection method 
| gives a curve which follows the decrement curve closely at the 

shorter wave-lengths and the artificial antenna curve at the longer 
wave-lengths. This is undoubtedly due to errors in the determina- 
tion of the ratio of the'decrements in the quenched-gap and antenna 
circuits. These errors are not at all surprising when it is remembered 
that the decrement of a spark circuit has been shown by experiment 
to be not by any means logarithmic in its character.* Of the three 
methods, that of the artificial antenna is undoubtedly the most accu- 
rate, while that of the half deflection is the least so. The latter. how- 
ever, is by far the simplest for ordinary station testing, as it may be 


* J. Zenneck, “ Ann. der Phys., XIII., p. 822, 1904. 
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consist principally herein, that at every temperature below 
4-18°K. for mercury thread enclosed in a glass capillary tube , 
‘ threshold value " of the current density can be given, such that at 
the crossing of the threshold value the phenomena change. At 
current density below the threshold value the electricity goes through 
without any perceptible P.D. at the extremities of the thread being 
necessary. It appears, therefore, that the thread has no resistance, 
and for the residual resistance which it might possess, a higher limit 
can be given determined by the smallest P.D. which could be estab- 
lished in the experiments (here 0-03 x 10-6 volt) and the threshold 
value of the current. At a lower temperature the threshold value 
becomes higher and thus the highest limit for the possible residual 
resistance can be pushed further back. As soon as the current 
density rises above the threshold value a P.D. appears which increases 
more rapidly than the current; this seemed at first to be about pro- 
portional to the square of the excess current above the initial value, 
but as a matter of fact at smaller excess values it increases less, and 
at greater excess values much more rapidly. 

Various circumstances combine to make difficult even the investi- 
gation of the mercury enclosed in capillary tubes. A day of experi- 
ments with liquid helium requires a great deal of preparation, and 
when the experiments treated of here were made, before the latest 
improvements in the helium circulation were introduced, there were 
only a few hours available for the actual experiments. To be able to 
make accurate measurements with the liquid helium then, it is 
necessary to draw up & programme beforehand and to follow it 
quickly and methodically on the day of experiment. Modifications 
of the experiments in connection with what is observed must usually 
be postponed to another day on which experiments with liquid 
helium could be made Very likely in consequence of some delay 
caused by the careful and difficult preparation of the resistances, the 
helium apparatus would have becn taken into use for something else. 
And when it was possible to go on with the experiment again, the 
resistance sometimes became useless, because in the freezing the fine 
mercury thread separated, and all the preparations were labour 
thrown away. Under these circumstances the detection and elimi- 
nation of the causes of unexpected and misleading disturbances took. 


up a great deal of time. 

Confirmation of the Sudden Disa ppearance of the Resistance at 4-19°K 
and First Obserrations Concerning the Potential Phenomena at Low 
Tem perature.— The first experiments which showed the phenomena 
to be discussed were made at 4-23^K. in October, 1911, with the 
resistance described in the previous communication. In these 
experiments the validity of Ohm's law was contirmed above the point 
where the almost sudden disappearance of the resistance begins. 

Turning now to the experiments in and below the region of the 
sudden fall of resistance, at 4-20^K. one is in the higher part of the 
almost sudden change. In the case now to be dealt with it had 
almost become complete. With a current of 7-1 milliamperes it was 
a considerable time before the condition became stable, When this 
had taken place the resistance of Hg, Hg; (the two mercury threads 
whose resistance in series calculated for solid mercury at 0?C. was 
about 68 ohms) was found to be 0-000746 ohm. At a further cooling 
of the mercury to 4-19*K. with the same strength of current the 
result was only Hg, Hg, < 1-1 x 10:5 ohm. 

At 4-19 K. thc lower part of the region is entered, with which this 
communication deals in particular. "The strength of the current had 
to be increased to 14 milliamperes to give a perceptible P.D. at the 
ends of the resistance, but even then it remained doubtful It 
became distinct at a current strength of 0-02 ampere, and was then 

2-5 x 10-6 volt. At 0-023 ampere it became 5x 10-5 volt, and at 
0-0288 ampere 16 x 10-5 volt. When the mercury thread was cooled 
by helium which evaporated at a mercury pressure of 40 cm.—that 
is about 3-65°K.—with a strength of current of 0-49 ampere, there 
was no P.D. to be observed at the extremities ; the current had to be 
increased to the threshold value of 0-72 ampere to make the P.D. 
observable. The highest limit of the value which the residual resis- 
tance can have in the case of the lowest temperature is, therefore, in 
these last experiments again considerably reduced by the application 
of stronger currents—viz., in this case (3-65°K.) to 10-9 of the resis- 
tance at O'C. (calculated for solid mercury)— while in the earlier 
experiments at J^K. it could only be put at < 10-7. 


P anemd 


applied without the use of any extra apparatus, the readings being 
taken with the regular hot-wire meter, sufficient suitable high-fre- 
quency resistance being added to reduce the square of the antenna 
meter current to one-half.* 

Since the preliminary Paper was published the resistances of a 
large number of antennas, both at shore stations and on ships of the 
United States Navy, have been measured by the artificial antenna 
method. The results of two of these are shown by the curves of 
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Figs. 3 and 4. The curves in general are self-explanatory, indi- 
cating that the minimum resistance in a well-installed ship set 
should not rise much above 2 ohms. It appears to be difticult, if 
not Impossible, to bring the resistance of land stations as low as 
this. The irregularities in the curve of the Signal Corps antenna 
installed “above the roof of the Mills Building in Washington show 


15 


Ohms, 


10 


5 


Anienna Resi stance, 


0 500 1000 1560 2009 2500 


Wave-length in Metres, 
F a. 4.—U.S.S. * MASSACHUSETTS.” 


clearly the effects of resonance in the metal portions of the building. 
This proves the necessity of taking care that no wave-length uscd 
shall correspond to the period of any metallic structure in the neigh- 
bourhood of the antenna, such as the stcel masts and rigging of ships. 


ELECTRICAL RESISTANCE OF PURE METALS AT 
HELIUM TEMPERATURES. | 


P.D. NECESSARY FOR AN ELECTRIC CURRENT 
THROUGH MERCURY AT 4-19°K. 
BY PROF. H. KAMERLINGH ONNES. 


Difficulties Involved in the Investigation of the Galvanic Fhenomena. 
—In a previous communication it was mentioned that special 
phenomena appeared when an electric current of great density was 
passed through a mercury thread at a temperature below 4-197 K., 
as was done to establish a higher limit at every temperature for the 
possible residual value of the resistance. (See THE ELECTRICIAN, 
Vol. LXVII., p. 657, August 4, 1911. 2!so Amsterdam * Proceedings." 
Vol. XIV., p. 818, 1912.) Not until the experiments had been repeated 
many times with different mercury threads, which were provided i 
with different leads chosen so as to exclude any possible distur- "Appearance of the Same Potential Phenomena in a Rerised Arrange- 
bances, could a survey of these phenomena be obtained. They , "en! of the Ex periment.—The appearance of the peculiar phenomena 

°F ——————-—— ———- | im mediately above the threshold value of the current gave rise to the 
or wave-lengths above 500 metres it may be assumed without great question whether the just-established limit would not have to be put 
lower if it should be found possible to avoid the disturbances, which 


e that the high-frequency resistance of No. 20 (0-81 mm.) advance or 
anran eo e | : OSA i E | ; 
gann wire is the same as its direct.current resistance. The resis might still exist, and perhaps showed themselves in the above-men- 


tance must of course be made up non-inductively and preferably in a | P : 

mberot parate unit. Thi Pp eds E without | tioned phenomena. The most obvious thing in the first place was to 

heating. | prevent the possibility with great current density of heat, developed 

, Abstract of an article in the ‘ Proceedings " of the Royal Academy in places in the main circuit where the temperature is higher, pene- 

ol Sciences, Amsterdam. trating to the resistance that is being measured. By this, from both 
E 


THE ELECTRICIAN, AUGUST 29, 1913. | 


ends, the thread would be brought over part of its length above the Table I.—P.D.at the Extremities of Mercury Threads Carrying a Current, lle 
vanishing temperature, which would immediately cause considerable |—20 cm.  mwri—0-0016 mm." for Wis 0004 mm. for W fas 

P.D. In this connection the author thought particularly of Joule " Current density in am 

heat, as well as Peltier heat, which had been noticed before, but | am peres per al ie 2 P.D. in microvolts. ` — 
which for the present the author attributed to impurities in the mer- Temperature. | | : Tag 
cury in the legs. To avoid disturbances of this sort the experiment | Wire W so | Wss We cuc 
was repeated with resistances of such a kind that the conduction of bees : 
any kind of heat from a part of the apparatus where there was higher d 375 | 160 | 0 0 » 
temperature was made very difficult. The mercury threads which | 39 K. eee | 490 | . | 0-21 T 
lead the current to and from the apparatus run first through the | 500 | iss 2.12 2 
liquid helium downwards, before they come out into the widened ee eee 260 | 12-9 0 ae 
parts of the resistance. The potential wires do the same. Close to For W,, at a strength of current of 1 ampere the current density " 


the surface of the liquid the Jeading wires can be thin on account of | which in W., appeared to be the threshold value was not yet 

the low temperature. There were two resistances of, the same kind | reached. A stronger current was applied. But now a special dis- 

in the cryostat, one of 50 ohms and the other of 130 ohms; the cross- | turbance arose ; on raising the current to 1-5 amperes so much Joule 

gection of the tubes was about 0:004 mm.? and 0-0015 mm.?; but the | heat was generated by the current in the platinum wires joining the Te 

influence of the cross-section could not be determined, as the smaller | mercury leg that this reached the thin mercury thread and brought it 

one gave way during the experiment. up to a temperature above the vanishing point. All this was accom- I 
On the whole the results were the same as by previous measure- | panied by a rapid boiling of the helium, while the ammeter showed a 

care was again devoted to the distillation | strong falling-off of the main current corresponding to a decided rise T 

help of liquid aur, the mercury legs, as had | in the resistance. From the readings it could be seen that the resis- 

earlier been observed, gave considerable thermo-power ; the legs | tance of W4 had risen to that which it had at hydrogen temperature. 

with the smallest thermo-power were chosen as the potential wires. | 'This time it seemed most probable that the P.D.'s could be attri- aS 


That the almost sudden change begins at 42V K. and ends within | puted entirely to heat intr oduced from outside, so that +f this could 
a fall of 0-02 deg. was again confirmed with a resistance of about | be prevented it would be pc ssible to bring at thease lowest tempera- & an 
50 ohms (calculated for liquid mercury at 0 C. ). tures the highest limit for the possible residual resistance still nearer is 
Questions to which the Experiments Give Rise.—Where such a re- , to zero. | del 
markable change in the condition of the mercury takes place as is Experiments with an Apparatus arrang ed so as to be sure that no Heat ng 
shown by the disappearance of the ordinary resistance the appearance | Penetrates to the Thread from Places ata Temper ature higher than that of Tee 
of a threshold value dependent on the temperature naturally gave | the Vanishing Point.—À mercury resistance was m ade, suitable for tir 
rise to the question, If we had to do with a deviation from Ohm's observing the potential changes E 
law for mercury below 4-19°K. The electron theory, supplemented | when a current of 3 amperes vont Cn 

ou 


by the hypothesis that the resistance is caused by Planck's vibrators | vend 
and by the more special hypothesis that the electrons move freely | | ir M d ecd ps dto b 
they do not collide with the vibrators | make certain that the disturb- rit 

Eu 


through the atoms as long as t bi 

-and are reflected as perfectly elastic bodies at the surface of the con- E : d uld | 

ductor, indicates causes which might work in that direction. The : Vague d um ury : 
"A 


distance which the free electrons travel between two collisions at | 
which they give off energy derived from the electric force might nee e. ne H ud 
"become comparable to the dimensions of the conductor below cated dis for this purpose E 
-419°K; the speed which they acquire in the electric current is P zn 
: po lengthened at both ends by an 
perhaps no longer negligible compared with the velocity of the heat auxiliary mercury: thread of 
movement ; for a certain current density at each temperature it might larger section. : x 


be just sufficient to bring the vibrators into motion, which otherwise Boni —À B 
extremities of both auxiliary zz 


below 4:19°K. are stationary. Considering all this, may it not be 

taken as a matter of course that Ohm's law will still hold below be ih 
taken as A further investigation of this will be interesting, if it ied gu i E Wa 
only proves that this is actually the case rian hy above the vanishing point could D 
Further Investigation of the P.D. Phenomena, in Particular at Tem- not be the consequence of the s 
` peratures slightly below the Vanishing Point.—It was considered introduction of heat which had Vis: 
desirable in the first place to investigate the influence of the thickness entered the extremities of the re- S 
of the thread upon the temperature, at which the fall of resistance sistance C which was to be ex- uid 
occurs, and also upon the more or less sudden disappearance of the A amined through conduction. td 
Haan. rere ! ó B ^ por this heat could only enter Pe 

The resistance apparatus with which the experiments (January, Fio. 1 through the sentin el wires, an 4, 
~~ these could only become dan- di 


` 1912) for this purpose were made differed from those of December, 
1911, only in this, that 1n the two pairs of mercury threads which | gerous to the experiment after betraying a heating above the 


` serve for the measurement of the resistance of the mercury (two vanishing point by showing a potential fall. 


current leads and two potential threads) the pieces that were above On the ground of the experience in the last experiments, the com- "mn 
helium temperature were replaced by copper wire, in this way that | necting wires carrying the current into the resistance were again o E 
the mercury legs were cut off and sealed up, and in the sealed-up ends, | mercury, in order to prevent Joule heat being transported to the ^t 
as in the resistances of October, 1911, platinum wires were sealed in, | resistance, while sealed-in platinum wires to which copper ne us 

Ah e 


which were in their turn joined to copper leads. During the experi- | were soldered served as potential wires. The gentinel t 
ments all these contacts were immersed in liquid helium. This | at the ordinary temperature about 35 ohms, the sentinel t 
change was made since it had been shown that the kind of lead had | about 36 ohms’ resistance ; the resistance C consisted of five threads sd 
` little influence on the phenomena, 80 as to be free from the trouble- | in series of about 80 ohms resistance each and with a combined resis- 34 
some thermo-currents in the potential wires, when these were of | tance of about 390 ohms at ordinary temperature. ^ 
mercury, from the resistance which was immersed in helium to where At the boiling point of helium W 4001831 ohm, W3= 1:01285 ue 
the ordinary temperature began, and all four were replaced in order | ohm, W,.=0:1773 ohm. E 
| to be free in the choice of the pair of threads which were to be used as The results showed that the author had not succeeded, as had been 
-potential wires or as current leads. The thermo-powers were now his intention, in giving a larger section to A and B than to C, in 


only about 10 microvolts. The experiments of January, 1912, were | managing that if C should show P.D. it would so do before A an ef 


: made with two mercury threads, one with a resistance of about | did it. The experi i ircum- 
, : periment shows very clearly that accidental circu e 
50 ohms, the other of about 130 ohms. stances in the freezing of the mercury threads play a part in the JR 
ensity, and that ES 


It was again confirmed that at temperatures some tenths of a | determination of the threshold value of the current d 
degree below the vanishing point no resistance was found up to very | in calculating with the average section of the tube in which the thread m 
high eurrent densities. In W,» the current density could be raised | is frozen only a lower limit can be given for this. Possibly the * 
to 400 amperes per square millimetre without the least resistance | mercury in A and B was only frozen in an unfavourable form, an un 

being perceptible. The highest limit for the resistance is hereby put | therefore greater local current densities or worse exchange of heat ee 

back at 3:6°K. to <4 x 10-1" of the value at 0°C. (in the solid state), and | than the average had arisen. j s 
i reduced to about half of that to which it was possible to go down Repetition of the Experiment with the Same Apparatus. —More e 
/ in the January experiments. i favourable results were obtained from another freezing. At 3-6°K. 
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appears at a still higher strength of current, has its origin in the thread 


THE ELECTRICIAN, AUGUST 29, 1913. 857 


Table IT.—Strength of Current at which the P.D. appears at Eztremities of | mercury, which is only perceptible at the threshold value of current 
a Mercury wire Carrying a Current below 4-2? K. density for the lowest temperatures, it would be a question of an 
773—0-0025 mm. for C. impurity of the order of a millionth of the trace that could possibly 

ud be present in the most carefully purified gold. And it was, a priori, 


Temperature: ; A. | B. | e doubtful if the mercury could be procured in so much greater a state 
o | 0: of purity than gold. 

: ets | 212 | o (iss The experiment was therefore repeated with solid mercury in 

3-60^K. | - T 1-068 "which it was believed a very small quantity of an other metal was 

3-28°K is | jin 1:646 present. After being distilled in a vacuum by means of liquid air, 

2-4) K | 2-56 the mercury was in one case brought into contact with gold and the 

~O OO | ether time with cadmium, after which it was mixed with a larger 


quantity of pure mercury. To the authors surprise with the 
mercury that had been treated in this way, the resistance dis- 
appeared in the same way as with pure mercury; much of the time 
spent on the preparation of pure mercury by distillation with liquid 
air might therefore have been saved, without theexperiments on the 


Table III.—2P.D. at the Extremity of a Mercury Thread Carrying a Current 
Below 4-:2°K, 


7r*—0-0025 mm? 


P.D. in microvolts. 


Temperature. Current density in 
in amperes per mm.?, sudden disappearance of the resistance which were made with mer- 
944 «0-03 cury prepared in the ordinary way with double distillation giving 
1,024 l 0-56 other results. Even with the amalgam that is used for the backing 
245*K. .......... 1,064 1:5 of mirrors, the resistance was found 0 at helium temperatures. 
1,096 6-3 Later (December, 1912) it was found that it disappeared suddenly, 
as with the pure mercury but at a higber temperature. 


1,120 very large. 
SSS SSS Experiments on the Possible Influence of Contact with an Ordinary 


Conductor upon the Super-conductivity of Mercury.—In the reasoning 
just given it is assumed that the laws of current division between 
two conductors which touch each other also hold when one of the 
conductors consists of mercury below 4:19°K. But this assumption 
might not be correct. Taking into account the heat motion which 
takes the electrons now to the inside and then to the surface of the 
conductor, a pushing forward of the electrons in the galvanic current 
through a super-conductor without performance of work seems only 
possible when its surface only comes into contact with an insulator, 
which reflects the electrons with perfect elasticity. If the electrons 
can hit against the atoms (or, more accurately, the vibrators) of an 
ordinary conductor, they will, of course, give off work in this colli- 
sion. Thus a thread of super-conducting mercury, if an ordinary 
conducting particle were present anywhere in the current-path, could 
show resistance at that spot, even although the particle did not 
entirely bar the section which was otherwise free from resistance. 
These considerations led to the following experiment: A steel 
capillary tube, supplied with connecting pieces in which were 
platinum wires for measuring the resistance, was carefully filled 
with mercury at the air-pump. The measuring wires were immersed 
in the mercury, without touching the current wires. According to 
the ordinary laws of current distribution the resistance of this com- 
posite conductor should disappear below 4:19°K. Whether the 
mercury is in a glass or a metal capillary makes no difference to 
the conduction. Thus, for instance, if one was to coil up such a steel 


— 
- ——————————— 


the current at which a P.D. would appear in the sentinel wires could 
not be measured, as, before the current reached this value, the resis- 
tance C was heated to above the vanishing point along too great a 
length. | 

The object aimed at was, however, attained in these experiments 
of February, 1912. It is established that heat is produced in C by 
raising the strength of current sufficiently and that the heat is not 
conducted to it from A and B, since A and B were at a lower tem- 
perature than the vanishing point as appeared by the absence of 
potential fallin them. It is developed in the thread itself. Table III 
gives the results of the experiment at 2-45^K., and should be com- 
pared with Table I. 

At the same moment that the galvanometer which measures the 
P.D. at the extremities of the thread is deflected, the current in the 
main circuit falls from i=2-84 amperes to i— 1-04 amperes, which 
corresponds to an increase of resistance 4R — 2-44 ohms in the cir- 
cuit, from which it appears that the resistance is heated nearly to the 
temperature of hydrogen by the remaining current of 1 ampere 

: nearly. 
If the last-described experiments be taken together, it will be scen 
that it has been possible by them on the one hand to raise the current 
‘density to the enormous value of about 1,000 amperes per mm.? 
without any heat being developed in the wire. This threshold 
value for the current density brings the highest limit for 
the possible resistance of mercury in the peculiar condition into 
which it passes below 4-19°K., and particularly when it is cooled to 
245^ K. still further back, and the ratio of the resistance at 2-45°K. to 
that of solid mercury at 273°K. becomes (W2.45°k./W273°k.) <2 x 10-1, 
On the other hand it is proved that the development of heat which 


without insulating them, the coil could still serve as a magnetic coil 
below 4:19°K. ; the coiled-up mercury thread would be resistance- 
free, and the steel would play the part of the insulator, which other- 
wise separates the different windings of the current path in a mag- 
netic coil. On the other hand if the above reasoning is correct, a 
mercury thread provided with a close-fitting steel covering should 
retain its resistance below 4:19°K. though the current is lowered 
below the threshold value. 

In several experiments with the above-mentioned steel capillary, 
in accordance with the last conclusion, the resistance of the mercury 
thread did not disappear. Yet it must not be concluded from this 
that the remaining resistance is given to the mercury by the contact 
with the steel. There only needs to be one little gap in the mercury, 
extending over the whole section, to cause the appearance of ordinary 
resistance of the amount according to the P.D. If the resistance had 
disappeared in the experiments there would, on the other hand, 
have been room for the question as to whether there had been con- 
tact between the steel and the mercury. "With mercury in a steel 
capillary the result of the experiment remains always doubtful. It 
may therefore be mentioned here that afterwards when it was found 
that the resistance of tin also disappeared suddenly, the author suc- 
ceeded in making a less doubtful experiment than is possible with 
mercury, with a flattened-out constantan wire, which was covered 
with a thin layer of tin. The resistance of the layer of tin dis- 
appeared with a weak current and at a low temperature, while the 
constantan remains an ordinary conductor at that temperature. 

. Thus we may for the present adhere to the usual sucus iri 
resistanc j e fact that the resistance of very pure | division, and in this extreme case continue to assume that in so far as 
ean and. oe weld did not disappear at helium tempera- | the appearance of the P.D. is to be explained by : local UE n 
tures as the author expected with absolutely pure metals. Now the | consequence of a local change in difference of the chemical na ha o 
experiments had realised the expectation that mercury could be us [s D p d BLA pour hei edid 
far f j iti ke the resistance practically the whole section o! current i ; 
i nro E des by the additive a which drawn concerning the probability of the existence of a micro-resis- 
even very pure gold exhibits, then with the residual resistance of -tance remains valid. : 


atself. 

Influence of the Current Density upon the Manner in which the 
Resistance in Mercury Threads Disappears.—What has been related 
‘above can all very well be reconciled with the view that the dis- 
‘Appearance of the ordinary mercury resistance at 4-19°K. occurs 
quite suddenly, and in a thread that has been cooled to below that 
. temperature, as soon as the threshold value of the current density is 
exceeded, somewhere heating occurs which carries the thread at that 
place to above that temperature, at first over a scarcely percep- 
tible length but at higher currents over a rapidly increasing distance, 
by which ordinary resistance is generated in this part of the wire. 
With these larger currents the thread then reaches a state in which 
there is no uncertainty; it assumes over its entire length the new 
temperature equilibrium of a thread carrying a current, which 
*quilibrium is determined above the vanishing point in the usual way. 

Experiments on Impurities as a Possible Source of Disturbances.— 
Although the greatest care was always bestowed upon the purifica- 
tion of the mercury, the explanation of the appearance of a residual 
resistance that offered itself the first for closer investigation was the 
influence of impurities. These may give an “additive mixture 
resistance ” to the metal which changes little with the temperature 
and is proportional to the amount of impurity. To such an additive 
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capillary filled with mercury, and press the coils against each other - 
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THE DRAWN TUNGSTEN FILAMENT. 


The tungsten lamp, in spite of its many virtues, has not 
yet brought joy and peace to everybody. No doubt some 
station engineers still cast longing eyes on the days, long 
past, if not forgotten, when their load curves were expanding 
continuously from year to year at a rate which meant 
constant increase of business with steadily loaded mains. 


Their real trouble in those times was to find capital for 


distributors and feeders, and to justify this expenditure to 
those who were actually responsible for finding the money ; 
but nowadays such worries have quite disappeared, only to 
be replaced by others of a different kind. The tungsten 
lamp has. in fact, totally altered the outlook of the small 
central station dependent on lighting, and to the presiding 
genius, be he director or committeeman, this change has 
not been unaccompanied by anxiety. 

Looking at the matter still from the point of view of 
electricity supply, there is undoubtedly a reverse side to 
the picture. One would imagine that if the one party to 
the contract, in the shape of the station engineer, had been 
undulv worried, the other party, in the shape of the con- 
sumer, would have been overwhelmed with joy at finding 
his bills much reduced. This has certainly been the case 
to some extent ; but there has been from time to time a note 
of discord, showing that the period of change has not been 
easy even to the consumer. He has complained that the 
lamp was expensive in first cost ; that it was unduly fragile, 
and often reached him in a broken state; that, even if it 
arrived whole, it was sometimes found to be wholly unfit 
for anything like steady work, breaking down soon after 
it was put into harness. It has been impossible to deny the 
justice of these complaints on many occasions. In fact, 
for some years the tungsten lamp was so fragile that a 
radical improvement in methods of manufacture was 
devoutly to be desired. 

The manufacturer has also been a third party, to whom 
up to the present the newcomer can be said to have brought 
neither joy nor peace. We do not pretend to say that 
nobody has yet made money out of the lamp factorv ; but,. 
taking things all round, it is clear that much money has 
been wasted over experimental methods. The early pro- 
cesses have in most cases been abandoned, the machinery 
that was first installed to work these processes has been 
scrapped, and it is quite possible that even now We are not 
at the end of the struggle to produce the perfect filament. 
Tungsten in the commercial form of a powder is one thing,. 
but in the form of a long continuous thread, having 8 
mechanical strength per square inch of section not far 
inferior to that of a spider's web, it is obviously something 


flament has been a very marked improvement. With 
regard to this, however, there is à known feeling of uncer- 
tainty, which will probably be dispelled later on when 


some of the patents affecting the matter are dealt with by 
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the Courts. In connection with this, the Paper by Dr. 
KRUH, of which we give an abstract in our present issue, 
wil be read with interest, inasmuch as it gives a brief 
summary of the main patents in question, together with 
a general outline of the various side issues that may arise 
in connection with the matter. Morssan certainly made 
some tungsten, which he described as weldable, if it was 
free from carbon ; and it is quite possible that it was from 


a study of his work, which is now, we are glad to say, being 


appreciated at its true value, that some of the early workers 
on the tungsten filament derived their ideas. Still, even 
supposing that MoissAN gave the hint, this is far from 


saying that existing patentees have no valuable property 


in their inventions. The solution of that extremely com- 


plicated problem will ultimately be propounded by legal, 


and not by technical persons. But the battle round these 
patents, if ever it comes, is likely to be of great interest 
to the onlooker; and, if we were not afraid of using unpar- 
liamentary language, we should feel inclined to repeat the 
remark which the Duke of WELLINGTON is alleged to have 
made about the Battle of Waterloo, and which might be 


equally applied to the legal tourney. 


REVIEWS. 


(Coples of the undermentionei works can be had from Tug ErEcTRICIAN Offices, post 
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Studies in Light Production. By Prof. R. A. Hovsrovs, D.Sc. 

(London: **The Electrician" Printing & Publishing Co.) Pp. 115. 

9s. net. 

There is no more fascinating combination of scientific theory 
with practical application than is afforded by the subject which 
Prof. Houstoun has set himself to deal with in this volume ; and 
the author is to be congratulated on having produced a book 
which fills a most important gap in English technological 
literature. He first takes us through a survey of the laws of 
radiation, and afterwards considers the characteristies of the 
various flame, incandescence, and arc lamps, as well as the pro- 
spects of future improvements in light production and in ex- 
perimental methods of investigation. He has brought together 
a great deal of scattered information on the subject, and, 
although some important questions have not been dealt with, 
his book will undoubtedly be of great interest and value to all 
those concerned with the technology of light production. 

One of the most important quantities as regards practical 
measurements on sources of light is their luminous efficiency, 
and the author considers this in his opening chapter on “ The 
Energy Spectrum." He points out correctly that there are 
three definitions of this quantity: (a) the “ total efficiency " 
L/Q (where L is the power radiated as light and Q the total 
power supplied to the source), (b) the ` radiant efficiency " of 
Nichols, L/R (where R is the total power radiated), and (c) the 
" reduced luminous efficiency," first proposed by Guilleaume, in 
Which the actual light radiation L is replaced bv the equivalent 
radiation L required to give the same intensity with yellow- 


green light of maximum efficiency (wave-length about 0-544). 


Unfortunately, Prof. Houstoun, in giving an equivalent but 
more complicated definition of the latter quantity, has ap- 
parently lost sight of its real simplicity and value. If the 
actual power radiated by a monochromatic source of 1 c.p. 
and wave-length of 0-54 is once tor all determined we have a 
mechanical equivalent of light " which is a fairly definite 
constant, and which enables us to express the efficiency of all 


Other sources by merely knowing their mean spherical intensity 


and power consumption. The direct determinations of this 
quantity hitherto made appear to indicate that such a source 


859 
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would give us about 17 mean spherical candles per watt ; and, 
if this value is correct, it follows that the reduced luminous 
efficiency of any source Is simplv 6/w per cent., if w is its power 
consumption in watts per candle. It appears probable, also, 
that a fairly satisfactory " white " source might give 10 candles 
per watt, and the luminous efficiency of a lamp in comparison 
with such a source would be 10/w per cent. If these quantities 
are fairly definitely determined they almost entirely obviate 
the necessity for the complex and unsatisfactory absorption 
inethods of determining luminous efficiency which have been 
used, and which Prof. Houstoun describes. He shows, indeed, 
the extraordinary discrepancies between the luminous eff- 
clencies of various sources as determined by German workers, 
such as Wedding and Russner in comparison with those of 
Nichols and his collaborateurs at Cornell—discrepancies which 
could never have been allowed to exist had the significance of 
the mechanical equivalent of light been properly appreciated. 
As it is, Prof. Houstoun assumes that the luminous efficiency 
of the flame arc and of the quartz lamp is unknown ; but as the 
latter has given as much as 4 mean spherical candles per watt, 
it appears from the above to have a total efficiency of about 
10 per cent., as compared with a perfect white source. The 
flame arc has approached the same efficiency. The magnetite 
arc does not appear to be considered in the book. 

Incidentallv, Prof. Houstoun appears to think that about 
30 per cent. of the power in glow lamps is lost by conduction 
and convection ; but Prof. Férv has confirmed the present 
writer's rough measurement, which indicated that it was not 
more than 2 or 3 per cent. This is of considerable importance 
in radiation measurements, and should be settled by further 


experiment. 
The treatment of the laws of radiation given by the author 


is very useful so far as it goes. but we are sorry that the Stefan- 
Boltzmann law receives such scant treatment, and that no 
mention is made of the determination of the constant in the 
formula by Kurlbaum, and especially by Féry, who, by the 
way, was probably the first to point out the agreement of the 
dominant wave-length of the solar spectrum with that of 
maximum retinal sensitiveness, and its explanation on the 
theorv of evolution, which Prof. Houstoun attributes to Ives. 
We also think that mention might have been made, among the 
instruments, of Prof. Féry’s beautiful quartz spectrograph, 
which is certainly superior to many of the devices described. 

One cannot help feeling that the book would have been 
improved by an introductory chapter upon the physics of 
light. and radiation, as it would have helped to clear up some 
rather loose expressions, such as “ luminescence," and also to 
give a more definite idea as to what is to be aimed at in attempt- 
ing to solve the problem of a more efficient light. The chief 
charm of this subject lies in the fact that it is the one in which 
we may expect to see the first important technical applications 
of the electron theory. Our real problem is to find a substance 
in which the natural periodic times of the electrons lie within 
the visual range, and to find a means of stimulating the free 
motions of these electrons without producing any appreciable 
amount of the inter-molecular collisions, and consequent 
irregular motions of the electrons, which give rise to what we 
term pure temperature radiation. For this reason a sketch 
of the electron theory and its bearings on the subject would 
have been especially welcome. 

We have called attention to these points as there appears 
to be a real need for their systematic presentation ; but in the 
meantime Prof. Houstoun has done good service by bringing 
out this book, and it should be welcomed by all those interested 
in lighting problems. C. V. DRYSDALE. 
La Théorie du Ravonnement et les Quanta. Edited by P 

LaANcevin and M. DE BnoaLre. (Paris: Gauthier-Villars.) Pp 
461. ófr. 

It is somewhat of a novelty to find a European “ captain of 
industry " assembling à number of leading men of science to 
discuss questions of purely theoretical interest, however im- 
portant and far-reaching. But M. Ernest Solvay has been of 
real service in leading up to the compilation of this work, dealing 
a3 it does with a subject much more “ actual " than the some- 
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what barren topic of Relativity, which formed the subject of 
the previous discussion. The list of those who took part in 
the discussion speaks for itself: Lorentz (presiding), Nernst, 
Planck, Rubens, Sommerfeld, Wien, Warburg (Germany), 
Jeans, Rutherford (England); Brillouin, Mme. Curie, Perrin, 
Langevin, Poincaré (France) ; Einstein, Hasenoehrl (Austria) ; 
Kamerlingh Onnes (Netherlands); Knudsen (Denmark); 
together with Goldschmidt, de Broglie, and Lindemann as secre- 
taries. Prof. van der Waals and Lord Rayleigh took part in 
the discussion by letter. The plan was to discuss a number of 
reports prepared by specialists. Such reports were furnished 
by Lorentz on the application of the theorem of the equipar- 
tition of energy to the theory of radiation; by Jeans on the 
kinetic theory of specific heat ; by Warburg on the verification 
of Planck’s formula for the radiation of a black body; by 
Planck on the elementary action quantum ; by Knudsen on 
, perfect gases ; by Perrin on Brownian motions ; by Nernst on 
the application of the theory of quanta to physico-chemical 
problems; by Kamerlingh Onnes on electrical resistances at 
. low temperatures ; by Sommerfeld on discharge phenomena ; 
by Langevin on magnetons; and by Einstein on the general 
problem of specific heat. Lorentz’s report struck the keynote 
of the whole proceedings. The quanta theory owes its origin 
to the breakdown of the theorem of the equal distribution of 
the available energy among the degrees of freedom of the mole- 
. cules or resonators concerned in radiation. Rayleigh's formula, 
accurately verified for great wave-lengths, gives no indication 
of the maximum radiation observed in the spectrum at a wave- 
length varving inversely as the fifth power of the absolute 
. temperature. Planck's hypothesis that molecular radiators 
give out energy in * quanta " proportional to their vibration 
frequency meets this difficulty, but foreshadows the necessity 
. of revising our fundamental conceptions of radiant energy. 
Hence this report, which, admirably edited and well printed, 
. appears at an opportune moment. E. E. F. 

Logarithms for Beginners. By C. N. PickwonTH. 4th edition. 

(London: Whittaker & Co.) Pp. 49. ls. net. 

The fourth edition of this book is distinguished from its fore- 
runners by a table of hyperbolic logarithms, which will cer- 
tainly add to its usefulness. This, we imagine, is the reason 
. for its re-issue, for otherwise its former State, which we dealt 
with about two years ago, does not seem to have altered. 
Further comment is therefore unnecessary. — ' 
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AUTOMATIC PRESSURE REGULATORS. 


BY R. L. MORRISON. 
(Concluded from page 814.) 


Summary.—A brief description is given of the Tirrill, Westinghouse, 
Taylor-Scotson, Thury and Brown- Boveri regulators. 


The Thury Regulator—Among the rheostat type regulators 
by far the best until the introduction of the Brown-Boveri, 
was the Thury, which in its time found favour with many 
engineers, particularly on the Continent. It has been adopted 
for almost every conceivable class of work, and invariably 
gives satisfaction. Like nearly all regulators of this type 
it 18 sluggish in its action due to the rapidity of regulation 
depending upon a special oscillating or kicking gear, which 
as it were, kicks the rheostat arm either one way or the 
other, and 80 varies the resistance in the field of the machine. 
The oscillating gear is driven by a small motor which is con- 
tinually running, thus making its action somewhat quicker 
than those in which the motor is at rest until a variation in the 
pressure takes place. This regulator would be found to be 
quite suitable for stations in which the load slowly fluctuates, 
but could not be recommended for cases in which a fluctuating 
power load is taken off the same 'bus bars as the lighting. 

Fig. 6 shows diagrammatically the arrangement of the regu- 
lator, the operation of which is as follows :— 

The driving motor M continuously rotates a spindle tot 
end of which is fixed a crank as shown. This oscillates © 


lever, at the end of which is fixed a pair of pawls, p and p!, 
which can engage with a toothed wheel, the latter having on its 
spindle the rheostat arm. The pressure controlling device 
consists of two coils connected in series across the dynamo or 
secondary of the pressure transformer, as the case may be. 
One of these coils, the top one, is free to move, and acts against 
the pull of a spring. 

If we suppose the pressure to be rising the two coils will 
move apart, which will cause the contact e to engage with the 
catch above pawl p, as this oscillates backwards and forwards. 
The pawl will thus be released and will immediately engage 
with a tooth on the wheel, and as the whole gear moves for- 
ward will push the rheostat arm round by one tooth, which will 
continue until the pressure is restored to the normal. When 
the pressure is at its correct value the lever | takes up a posi- 
tion of equilibrium, thus just clearing the catches in their 
oscillations. When the pressure drops the reverse action takes 
place. 

This regulator has been adapted by the Thury firm with 
success to the control of electric furnaces, in which the regu- 
lating gear with auxiliaries is employed to maintain the load 
on the furnaces constant. 

The Brown-Boveri Regulator. — Much prejudice has for a 
long time been shown towards the purely rheostat type of 
regulator on account of its hitherto inherent sluggishness, and 
certainly there is justification for such prejudice when one 
reviews the attempts made in the past to produce a successful 
instrument of this type. Messrs. Brown, Boveri & Co. have, 
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Fic. 6.—TnHvRYv REGULATOR. (Simplified connectiors.) 
however, developed an apparatus which they claim to be en- 
tirely free from all such objections, and which has many novel 
features applied in a manner hitherto unattempted. 

The apparatus is essentially an automatic rheostat, though 
the way in which the resistance is varied differs from anything 
hitherto adopted. This is carried out through the medium of a 
special rolling contact system in which rolling sectors roll over 
specially fitted contacts. The possibility of obtaining 4 
rolling motion depends upon their relative radii, the radius of 
the contacts being somewhat larger than that of the sectors. 
The use of these rolling sectors is the essential feature of the 
Brown-Boveri regulator. It is possible to obtain a compara- 
tively large range of regulation with but small movement of the 
sectors, which ensures that the change of resistance is ex- 
tremely quick, which is essential for present-day practice. The 
following brief description will enable the method of operation 
to be understood, and for the various parts mentioned reference 
should be made to Fig. 7. uM 

The equilibrium of a lightly pivoted armature, c, is dis- 
turbed by the variations in the pressure, and this is trans- 
mitted through the sectors s to the regulating resistance con- 
tacts k. The torque exerted by the armature due to the pres- 
sure is opposed by a spiral spring, so that in accordance with the 
variations the armature turns in either one direction or the 
other, thus altering the relative position of the sectors on the 
contacts. 
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The moving system in the alternating-current regulator 


consists of an aluminium cylinder, and in the direct current a 
moving coil. It is pivoted between the poles of an electro- 
magnet, e, which forms the driving system ; the electro- 
magnet, which is wound with a pressure winding, a and 5, is 
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Fia. 7.—BnRowN-BovERI REGULATOR. (Internal connections.) 


connected across the "bus bars; or, in the case of an alter- 
nating-current regulator, through a pressure transformer. 
Since the pressure coil consists merely of a single-phase wind- 
ing, some means must be provided to obtain a rotating field. 
In the earlier form this was obtained by the use of * shaded ” 


poles, in which large bands of copper 
were fixed to the pole ends. The 
arrangement now adopted is similar 
to the split-pole winding in a single- 
phase motor, the winding being 
divided, one half containing both 
resistance W and inductance U, and 
theotherinductance U only. Eddy 


opposition to that due to the main 


Pressure variation occurs the arma- 
ture instantly takes up its new posi- 


pressure back to the normal. This tends to overcome the 


‘Magnetic lag of the exciter-field system, thus making regulation 


PES rapid, since it impresses momentarily across the field an 
M.F. which is greater than that required to restore the 


that the field is never broken. 


pressure. As the voltage readjusts itself the torques of the 
armature and damping spring neutralise each other at a point 
which corresponds to the normal pressure and will remain so 
until again disturbed. This is a very important part of the 
design, and is indispensable in most cases to satisfactory 
operation. 

To compensate for the varying tension of the main spring 
due to its winding-up action a further spring is provided, 
which is so adjusted that under all conditions the resultant 
torque is constant. This enables the pressure to be kept at 
one definite figure, irrespective of the load on the machine. 
In the direct-current instrument small adjustable weights are 
employed instead of the spring. 

]t is possible with this regulator to obtain an over-com- 
pounding effect to the extent of 15 per cent. to compensate for 
line drop, the effect being almost capable of infinite adjust- 
ment up to this amount. This is obtained by altering the 
pressure impressed across the pressure winding by super- 
imposing on it an E.M.F. due to a current transformer con- 
nected to the terminals St. This is equivalent to demag- 
netising the regulator poles with increasing load, in order to 
raise the pressure at the generator end. 

For the sake of lightness all the moving parts are of alu- 
minium, while the sectors and armature are pivoted in jewelled 
bearings. The whole arrangement is practically frictionless, 
and is extremely sensitive to pressure variations. In opera- 
tion it is absolutely free from sparking, due mainly to the fact 

The contacts are silvered to 
prevent oxidation, and the makers claim that 1t will operate 
for months without attention, since no '' touching up " of con- 
tacts whatever is required. 

There is hardly a case to which the Brown-Boveri regulator 
cannot be applied with advantage, while its installation is a 
very simple matter. Switching the instrument on to a 
machine is but a moment’s work, and in cases in which a regu- 
lator is provided for each generator it is unnecessary even to 
have change-over switches to switch over from hand to 
automatic regulation. The generators can be started up and 


shut down with the regulators in circuit, which is an advantage 
for synchronising purposes, and it is stated that in one traction 
station near London this is actually done. 
things these regulators can be arranged for ordinary pres- 
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Fic. 8.—TYPICAL DIAGRAM OF CONNECTIONS. 


sure control on one or more generators, for power-factor con- 
trol, for maintaining constant the speed of direct-current 
motors, for the control of reversible battery boosters, induc- 


tion regulators and electric furnaces. 
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Fig. 8 shows a typical diagram of connections for control 
with either separate exciters feeding on to excitation bus bars, 
or when each generator is provided with its own exciter. In 
some special cases Messrs, Brown, Boveri advise the use of a 
regulator to each generator in a station, which not only makes it 
possible for the instruments to be designed for the machines in 
connection with which they will operate, but also ensures that 
the power-factor on each alternator will be kept constant, 
thereby avoiding regulation by wattless currents, which 


not far distant when even the small supply stations will be 
equipped with some such apparatus. 

The general improvement in the supply, besides the marked 
increase in the operating efficiency, should to a large extent 
induce many engineers to consider the question and so stimu- 
late the regulator business in this country. 

In the above notes the writer has endeavoured to give a 
brief description in a very general way of the chief regulators at 
present on the market, without going to any length into their 
constructional details and without making comparisons as to 
their relative merits. 


CORRESPONDENCE. 


SYSTEM “A ONDE UNIQUE” OF THE SOCIETE 


000 Kw. ' ' 

——A p ——— FRANCAISE RADIO-ELECTRIQUE. 
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poe s Luo. Lee an intermediary circuit between their exciting circuit and the 
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radiating circuit, calls attention to the United States patent 
No. 997,515, issued to Harry Shoemaker, in which he uses a very 
similar device and for the same purpose. Thinkingsome points in 
this patent may be of interest to the readers of THE ELECTRICIAN 
at this time, I have selected and reproduced here one diagram 
which is typical of several that are given showing the use of the 
intermediate circuit in which the capacity is practically nil. 
Quoting from the patent specification :— 

More particularly my invention relates to improved transmitting appa- 


ratus wherein the oscillation or exciting circuit and the radiating path or 
circuit are coupled or inter-related in such a way that the oscillation or 
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Fic. 9.— VoLTAGE AND LOAD CHARTS WITH Bnows-BovER1I REGULATORS. 


always result if regulation is attempted on several sets by the 
aid of a single regulator, due to the varying characteristics of 
the different machines. 

In the matter of regulation the makers guarantee, that the 
pressure will be maintained within + 1 per cent. of the normal, 
and experience shows that this figure allows ample margin. 
Fig. 9 is a reproduction of a chart in which the load is chiefly a 
rolling mill one, the momentary fluctuations being as; much as 
85 per cent. of the output of one generator. Two machines 
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are in parallel, each provided with its own regulator, and it 
will be noted that under no condition does the pressure vary 
more than + 0:25 per cent. from the normal. 

It is a question of dispute as to which regulator will hold the 
field in the future, though there is certainly room for two or 
three really good instruments. The interest shown in this 
direction on the Continent is very active, and to a certain 
extent is so in this country ;] it is to be hoped that the day is 


exciting circuit determines the frequency of the waves radiated through 

space from the radiating circuit, such waves being simple and of the fre- 

quency determined by the exciting circuit, and not being complicated by 

waves of other frequencies due to the action of the radiating circuit; nor 

is there any reaction by the radiating circuit or path upon the exciter or 

oscillation producer. In Fig. 1 G is a suitable source of current, 

here shown, by way of example merely, as an alternating current gene- 
rator of any desired or suitable frequency depending upon the number of 

sparks or wave trains desired. This generator is connected in the circuit 
with the operators’ key k, and the primary p of a transformer, preferably 
a step-up transformer, whose secondary delivers energy to the oscillation 
or exciting circuit comprising the spark-gap g, the condensers KK and 
the adjustable inductance L. A is the usual aerial or radiating conduc- 
tor, and, by way of example, may be an aerial conductor which extends à 
considerable distance into the air above the earth's surface, in the manner 
well understood in the art. Between the aerial conductor A and the 
earth connection E is connected an adjustable inductance L7 In induc- 
tive or transformer relation with the inductance L, and preferably with- 
out iron core, is the secondary winding M connected in the circuit by con- 
ductors a and b with the primary winding N, which is in inductive or 
transformer relation with the inductance L?, preferably without iron: 
core. The inductances L and L? are disposed so remotely from each 
other that their mutual inductance is practically nil, so that there 18 sub- 
stantially no transfer of energy directly from L to L?; or, in order that 
their mutual inductances shal be nil or substantially so, said inductances 
may be otherwise disposed, as, for example, with their planes at right 
angles to each other. The oscillatory energy due to the high frequency 
oscillations in the circuit g, K. K, Lis transferred from L to the winding M 
by simple inductive or transformer action, and the energy developed in 


"il le 


akel 
Ta 


nny- 


Wea 
m at 
theip 
ds) 


thereto as possible, so that such link circuit shall not have ca pacity enough 


THE ELECTRICIAN, AUGUST 29, 1913. 


863. 


the winding M is led directly to the winding N through the conductors a 
and 6 which are preferably disposed as shown, and not twisted upon each 
other. And the energy from this link M N is transferred to the aerial 
circuit A L? E by simple inductive or transformer action between the 
winding N and the inductance L?. The capacity of the circuit M N is sub- 
stantially nil, and is even less than in the case where the conductors join- 
ing M and N are twisted upon each other. By the employment of such a 
link circuit M N and with the inductances L and L? sufficiently separated, 
as described, there is no reaction by the radiating or antenna circuit or 
path upon the exciting or oscillation circuit including the inductance L— 
that is. there will be no reaction such that a complex wave will be radiated 
through space from the antenna or aerial conductor A—but a simple wave 
will be radiated and that wave will have the frequency or length deter- 
mined by thc oscillation circuit g KK L when uncoupled with or entirely 


separated from the antenna or aerial circuit or path. 
By adjusting the inductance L? the aerial to earth path may be ad- 


justed for the same wave-length or frequency as the oscillation or ex- 
citing circuit, including the inductance L, or to a different frequency or 
length. By this arrangement greater amounts of energy may be trans- 
ferred from the exciting or oscillation circuit to the antenna or aerial 
circuit with consequent greater radiation of energy through space. In 
practice the coils M and N in the link circuit may have any desirable 
number of turns, so long as their distributed capacity and the distri- 
buted capacity of the conductors a and 6 connecting them do not give 
to such link circuit any appreciable value for its oscillation constant. 
The object is to reduce the capacity of the link cricuit to zero, or as near 


to tend to give the link circuit a natural oscillation period anywhere 
nearly approaching the oscillation period of either of the oscillation or 
exciting circuit or the acrial-to-earth circuit. There being no capacity 
in this link circuit, there will be no damping effect produced therein, but 
it will nevertheless tend to dampen the oscillations in the exciting and 
antenna-to-earth circuits if the resistance of the link circuit be not kept 
lw. . . . By the employment of the link circuit, as above de- 
scribed, in connection with Fig. 1, the oscillation or exciting circuit com- 
pletely controls the frequency of the oscillations in the antenna or radia- 
ting circuit. For example, if the exciter circuit produces oscillations 
correspondíng with a wave-length of 400 metres and the antenna-to-earth 
circuit be adjusted to correspond with a wave-length of 400 metres, then 
simple waves will be radiated to space from the antenna A, and will have 
400 metre lengths. If the radiating or antenna circuit is then changed to 
correspond with 350 metres wave-length, the radiated waves will, never- 
theless remain simple and of 400 metre lengths, though the current or 
energy in the antenna-to-carth circuit will then be less, and. similarly, if 
the natural period of the exciting or oscillation be changed from the 
figures above given, the waves radiated will nevertheless be simple and 
will be of the same length as the waves corresponding with the oscillation 
frequency in the exciting or closed oscillation circuit. Thus to whatever 
wave-length the oscillation or exciting circuit may be adjusted the energy 
a diated from the antenna will be simple waves of the same wave-length. 

The writer inspected what was said to be the first ship 
equipped with apparatus based on this patent, and though 
there was no technical data available at that time (February, 
1912), was informed that longer distances were possible than 
with the same transmitter as ordinarily coupled and at the 
same time the tuning was at least sufficiently sharp to comply 
with the Government regulations in England. This ship was 
running at that time between New York, Boston and Hull, 


England.—I am, &c., 
Valparaiso, Indiana, Aug. 7. 


THE POULSEN SYSTEM. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: A paragraph in the “ Morning Post," inspired from 
Copenhagen, to the effect that I had adversely and erroneously 
criticised the Poulsen system, is entirely misleading; I have 
written nothing about that system one way or the other. 

Prof. Pedersen in his letter to you points out that if the 
effective height of an aerial is measured from its image in the 
ground, the numerical coefficient 4, in my formula for radiation 
activity, should become 1. I agree. In my Paper in the “ Phil. 
Mag." I indicated that this numerical coefficient would depend 
upon how things were measured. With a certain measure for 
average antenna current it might be 4. I have no objection to 
Prof. Pedersen's letter to you, but [ have great objection to the 
newspaper paragraphs which, on the strength of it, he appears 
to have inspired.—I am, &c., 

Birmingham, Aug. 23. 


ELECTRICAL PHOTOMETRY AND ILLUMINATION.” 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I am fully aware that it is not customary for writers of 

ue books to express any opinion on remarks made by 

the reviewer, especially if a book has been so well received by 


M. E. PACKMAN. 


OLIVER LODGE. 


the English Press as my little one on “ Electrical Photometry 
and Illumination.” I take, however, objection to the last. 
paragraph in the review of the above book by Mr. Edgcumbe 
in vour issue of July 18, 1913. Anyone reading it may come to 
the conclusion that I failed on purpose to do justice to the work 
of Mr. Trotter. I am personally fully unaware of Mr. Trotter's 
work in connection with prismatic shades and reflectors, 
carried out 25 years ago, and have been unable to find it. 
Perhaps Mr. Edgcumbe will be good enough to inform me of 
the whereabouts, so that I can include it in a future edition. I 
have been extremely careful to mention everyone whose work 
has been referred to, and as regards Mr. Trotter I mention him, 
even in the preface. Mr. Edgcumbe is not the only one who 
appreciates the valuable work of Mr. Trotter in connection 
with illuminating engineering. 

Personally I consider it wrong for any paper to submit books 
for review to manufacturers, who are sometimes apt to view 
the matter through the light of their own manufacture.—I am, 


&c., 
Cape Town, Aug. 5, | H. Bonrk. 


A NEW PHOTOMETER FOR THE MEASUREMENT OF 
LIGHT DISTRIBUTION.* 


BY M. SCHANZER. 


The progress in the art of lighting has brought about changes in 
the photometer and its adjuncts. Thus it is necessary to reach very 
extreme limits nowadays, and these may extend in practical work 
from 5 c.p. to 50,000 c.p. Another change is in the matter of the 
determination of the distribution of light from a given source over & 
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DIAGRAM OF SATORI PHOTOMETER. 


given space; this differs perhaps from ordinary photometric work, 


as originally understood, and includes the consideration of the illu- 
minating effect produced by a given light.. For this latter purpose, 
various forms of construction have been proposed in order to deter- 
mine the distribution of the light. Essentially they resolve them- 
selves into two systems. Either the photometer can be moved round 
the source of light, or the light can be moved round on the photo- 
meter. In either case, the process is liable to be very cumbersome 
and even inconvenient ; and, further, very elaborate calculations are 
needed to furnish any result. An improvement consists- in am 
afrangement whereby both the photometer and the source of light 
remain fixed in one position, the rotary movement being performed 
by an arm carrying a plaster-of-Paris screen, as suggested by Prof. 
Martens. This plan is very convenient for measurements in the 
different directions. But its application is chiefly in the direction 
of measuring large sources of light, as the amount that falls on the 
photometer is à very small quantity. Prof. Brodhun replaces the 
screen by a mirror, and by means of lenses throws the beam of light 
on an opal glass screen, which gives a diffused light on the photo- 
meter. But also in this case the amount of light received on the 
photometer is small, and the method fails in the case of a large source 


of light, seeing;that the image does not fall entirely on the screen. 
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* Translated from *“ Elektrotechnik und Maschinenbau." 
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The new photometer, shown in the figure and due to K. Satori, 
connects the movable arm with the photometer. At the one end of 
the bench two rings are mounted on à stand ; these rings carry a tube, 
which can revolve within the rings on roller bearings. The end of 
. the tube, facing the photometer, carries an achromatic objective, the 
focus of which lies immediately above the zero mark of the bench. 
At the other end is a collimator lens with mirror. An arm, 13 metres 
long, is mounted on the tube, and carries a second mirror, as shown ; 
a counterweight is provided in the usual way. The light is received 
by the collimator lens from the mirrors. The broken line which 
represents the optical distance of the source of light from the colli- 
mator lens is equal to the focal length of the lens and the divergent 
ray that falls upon it is therefore converted into a parallel ray. By 
means of the objective a real image of the source of light is formed 
above the zero of the photometer scale. A shield prevents the direct 
access of the light to the photometer. Thus all the lenses are fixed 
instead of being carried on the rotary arm, and this allows the use of 
large heavy lenses, comparatively speaking, with short focal lengths, 
which tends to increase the amount of light received on the photo- 
‘meter. Thus the real image of the source of light always appears 
above the zero of the photometer, and is available as a measure of 
the illumination in the given direction in which the arm happens to 
be placed. The arm is then moved into different positions, and 
readings are taken by adjusting the position of the standard lamp 
at the other end of the bench. There is no need in this case to 
measure the distance from the source of light to the photometer 
screen. Scales are mounted on the instrument for reading the pre- 
cise position of the rotary arm. 

For sources of light of considerable volume a matt screen is pro- 
vided. Thus the mirror on the rotary arm is reversible, the back of 
it being matt reflecting surface. In this case the photometer screen 
is so adjusted that the image of the diffused light on the matt surface 
falls directly upon the screen. The final adjustment therefore is not 
made by moving the photometer but by altering the aperture of the 
lens, which is provided with an iris. diaphragm for the purpose. 
This diaphragm is provided with a scale; the reading on the scale 
multiplied by the candle power of the standard lamp gives the 
reading required. For the lowest part of the scale the plain re- 
flector is, of course, used on the rotary arm; the upper limit of the 
capacity of the instrument is very high, seeing that the photometer 
screen can be adjusted in position, and in addition to this, if the 
source of light is very strong, the iris-diaphragm method is also 
available. This new photometer therefore has great range in the 
measurement of the distribution of light, and can also be used in 
connection with flicker methods. There is no need to measure 
distances in any case, and the results are obtained by taking the 
readings on the various scales provided with the instrument. 
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PARLIAMENTARY RECORD FOR 1913. 


—*- 


In accordance with our usual custom we give a list of the public 
and private bills relating to electricity supply. electric railways and 
tramways. telegraphs and telephones, &c.. which have been passed 
during the past Session of Parliament. There are only three public 
Acts. but the number of private Acts are rather more numerous and 
important than usual Some comments on the legislation of the 
past Session appear in another column. 


Public Acts. 
Expiring Laws Continuance. 
Post Office (London) Railway. 
Telegraph (Money). 
The Electric Lighting Bill, which was introduced by Sir Howell Davies, 
on behalf of the Incorporated Municipal Electrical Association, did not 
proceed beyond the Second Reading stage in the House of Commons. 


Provisional Order Confirmation Acts. 


Electric Lighting Provisional Order (No. 1.) [Baildon, Beckenham, 
Chipping Norton, Hazel Grove, Bramhall, Itchen Skelton, Bootton, 
Southborough, Stoke-on-Trent, Truro, Weaverham}. 

Electric Lighting Provisional Orders (No. 2) (Barnet, Burton-on- 
Humber, Basingstoke, Derby, Doncaster, Ellesmere and Whitley, Kings- 
wear, Leatherhead, Middlesex, Northwood. Ruislip;. 

Electric Lighting Provisional Orders (No. 3) [Lossiemouth, Brande- 
mouth, Maxwelltown, Port Glasgow]. 

Electric Lighting Provisional Orders (No. 4) (Lytham, Marlborough, 
Menai Bridge, Neath, Sevenoaks, Stroud, Wolverhampton}. 

Electric Lighting Provisional Orders (No. 5) (Caerphilly, Pinner, 
Smethwick. Watford, Wellingborough!. 

Electric Lighting Provisional Order (No. 6) [Portrush]. 

Electric Lighting Provisional Order (No. 7) (Romford. 


Confirmatory Act under Private Legislation (Scotland) Act, 1899. 
Wemyss Tramways Order Confirmation. 


Bradford Corporation. 
Brighton Corporation. 
Central London Railway. 
Chesterfield Corporation Rail-less 


City & South London Railway. 
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Private Acts. 


London Electric Railway. 

Metropolitan District Railway. 

Metropolitan Electric Tramways 
(Rail-less Traction). 

| Metropolitan Railway. 

Mexborough and Swinton Tram- 
ways (Rail-less Traction). 

. Morley Corporation. 

Northern Count'es Electricity 
Supply. 

Nottingham Corporation. 

Richmond (Surrey) Electricity 


Traction. 


Cleveland & Durham Company 
Electric Power. 

Colne Corporation. 

"oventry Corporation. 

Crowborough District Gas and 
Elect ricity. 


Derby Corporation. Supply. 
Dundee Corporation (Improve- | Rhondda Tramways (Rail-less 
ments and Tramways). Traction). 


Edinburgh Corporation. 
Grays and Tilbury Gas. 
Great Western Railway. 
Hove Corporation. 
Huddersfield Corporation. 
Herne Bay Gas and Electricity. 
Kent Electric Power. 
Leeds Corporation. Electricity. 
Leicester Corporation. Wimbledon and Sutton Railway. 
London County Council (Tram- | York Corporation. 

ways, Trolley Vehicles and Im- 

provements). 


Southend-on-Sea Corporation. 
Southport Corporation. 
Tottenham and Edmonton Gas. 
West Bromwich Corporation. 
Western Valleys (Monmouthshire) 
Rail-less Electric Traction. 
Westgate and Birchington Gas and 


The East Ham Corporation and Electric Lighting Provisional Order 
(No. 8) (Kingstown) Bills have been suspended until the 1914 session, and 
in the following cases the promoters did not proceed with their measures 
or the bills were withdrawn :— 

City of London (Celluloid Regulations (rejected on second reading). 

Ely Valley Gas and Electricity (withdrawn). 

Epsom Urban District Council (withdr iwn). 

Folkestone, Sandgate and Hythe Rail-less Traction (withdrawn). 

Halifax Corporation (withdrawn). 

Hastings Tramways (withdrawn). 

London County Council (General Powers) (clauses as to Celluloid) 


| Regulations (rejected on second reading). 
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THE MAZDA HALF-WATT LAMP. 


A great deal of interest and some apprehension has recently been 
displayed by the announcement that à new metal-filament lamp with 
an efficiency of 0:5 watts per candle power was shortly to be placed 

onthe market. The effect of the arrival 
of this lamp on the fortunes of the elec- 
trical industry has been a matter for 
much speculation which was only 
allayed by the statement that the lamp 
would at first be manufactured solely 
for larger candle-powers, say, 300 c.p. 
and upwards. This lamp, we under- 
stand, is the result of a most carefully 
planned series of investigations carried 
out during the past two years by the 
Research Laboratory at Schenectady, of 
the General Electric Co. By the courtesy 
of their English associates, the British 
Thomson-Houston Co., we have been 
able to inspect samples of these lamps in 
operation at Mazda House. These lamps 
have been manufactured at Rugby 
under the patent rights which the 
' British Thomson-Houston Co. are 
entitled to from their American a880- 
ciates. Our illustration gives a dia- 
grammatic view of the new lamp. 
As stated above, the first lamp 
to be placed on the market will be 
of high candle-power, from about 300 c.p. to as high as 1,500 c.p. 
(depending on the voltage of the supply). The energy consumption 
with a useful life as high as 1,000 hours will be half a watt per candle- 
power. In general appearance the lamp is not substantially different 
from the ordinary high candle-power electric incandescent lamp at 
present in use. A relatively short filament, concentrated in a com- 
pact closely wound coil, and operating at a very high current density, 
is, however, employed. This filament is made of drawn tungsten 
wire. The lamp bulb is filled with an inert gas, such as nitrogen. 
The action of this gas in causing the great improvements; of 
efficieney of illumination from the tungsten filament is, we under- 
stand, an extremely interesting one, though it cannot be disc 
at the present time for patent reasons. We hope, however, at some 
future date to be able to give some further details. 


DIAGRAM OF NEW LAMP. 
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THE *PRENTICE" AUTOMATIC SYSTEM OF WIRE- 


LESS TRAIN CONTROL. 


8 Although the present semaphore method of signalling trains has 
been brought to a high pitch of perfection it fails at just one point in 
that everything depends on whether the engine-driver is able to see 
the signal or not. In cases of fog, for instance, the whole utility of 
this system of signalling either disappears altogether or is reduced 
to a very large degree. Moreover, cases have occurred where, owing 
to the complicated equipment on the present-day large engine. the 
engine-driver's attention has been distracted and he has missed 
signals even in clear weather. In both these cases unfortunate 


accidents have resulted ; and inventors have therefore turned their 
ingenuity to the idea of producing some method of signalling which 
shall give its indications in the cab of the locomotive. As readers 


of THE ELECTRICIAN know, a large number of these systems have been 


put into experimental operation, and depend for their operation on 


a mechanical connection, other than the wheels, between the track . 


and thetrain. All such systems. though possessing many advantages. 
have, it is obvious, certain definite disadvantages. not the least of 
which is the wear that occurs on the mechanical apparatus. 
Taking a further step forward then, many ingenious devices have 
been proposed for overcoming this disadvantage. One of these is 
an arrangement due to Mr. von Kramer in which two circuits, one 
along the track, and the other on the train, are inductively coupled 
80 as to give an indication to the driver as tothe state of the track ; 
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to the driver and in no way prevent him from having reasonable 
control over his locomotive at all times. 

Briefly the system employed includes: (a) An ordinary track- 
circuit arrangement whereby the presence of a train or vehicle in a 
section short-circuits a relay; (b) a high-frequency plant, the current 
from which is controlled by the track-circuit relay ; (c) an insulated 
conductor known as the '' wave-wire," placed along the track to 
carry the high-frequency current ; (d) an arrangement of antenne. 
known as a “ harp,” below the engine, whereby the energy from the 
“ wave-wire " is received on the locomotive ; (e) a coherer and de- 
cohering device and relay in synchronism ; (f) a '' time-lag " relay 
for the time required for decoherence. whereby a continuous holding 
action is realised as long as the ''* wave-wire " is energised; (g) a 
“ master " relay : and (A) devices whereby the release of the *‘ master" 


relay by the cessation of the high-frequency current causes the exhi- 
bition of a “ danger" indication on the engine, application of the 


brakes. and the sounding of an audible alarm. 


which the ** danger " intimation is to be given. 
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13. High-tension Transformer. 
14. Spark Gap. 
15. Condenser. 21. 


DIAGRAM or **PnENTICE" AUTOMATIC SYSTEM or Trai. CONTROL. 


and even to do such things as to put on brakes and blow whistles. 
This system though termed ^^ wireless." is, as our readers will remem- 
ber, really dependent on the operation of a transformer whose 
primary and secondary coils are somewhat widely separated. But 
the Prentice system which we had the pleasure of inspecting on 
Tuesday last much more nearly corresponds to what is usually 
termed wireless. 

At the demonstration, which took place by favour of the London 
and South-Western Railway on the Hampton Court line between 
Thames Ditton and Hampton Court, the possibilities of the system 
in controlling trains was shown, The main part of the demonstra- 
tion was briefly as follows: A light engine was run forward into à 
Bection of the track equipped with the Prentice system in accordance 
with the following description. This particular locomotive was, 
however, quite ordinary and contained no special apparatus. A 
special train which was drawn by a locomotive fitted with the 
Prentice apparatus closely followed the light engine into the section. 
As soon, however, as it entered the section a red light appeared in 
the cab and the brakes were automatically applied. This danger 
signal remained as long as there was any obstruction in the section 
ahead. but as soon as this obstruction disappeared the '' all-clear”’ 
signal was given by means of a green light. It should be noted as in 
most other systems the indications in this case act only as a warning 


The high-frequency plant, the primary of which is controlled by 
the relay, includes a transformer (13), spark gap (14), condenser (15). 
and helix (16), and supplies the required high-frequency current to 
the ““ wave-wire " (20). It will, therefore, be seen that the “ wave- 
wire" continues to receive high-frequency current unless the de- 
energising of the governing track circuit relay by short-circuiting 
causes its cessation. 

On the engine the “ harp” (1) (Fig. 1) transmits radiant energy 
received from the “‘ wave-wire " to the coherer (2). This is con- 
tinuously rocked—about 80 times per minute—by means of solenoid 
(3) and co-operating latch device. Relay (4) operates in synchronism 
with the coherer (2), being closed as the waves from the “‘ harp ” 
break down the resistance of the coherer and re-opened as the resist- 
ance is re-established. Its closing completes the circuit of relay (5). 
but as the latter is of a slowly de-energising ''time " pattern it holda 
over the pulsating action of relay (4), causing continuous action of 
the '" master " relay (6) as long as the influence of the high-frequency 
waves from the '' wave-wire " are felt. The ‘‘ master" relay (6) 
controls solenoids (7) (8). which are respectively used for operating the 
whistle and the brake valves, and also cause the display of red or 
green light, the latter being alight as long as the high-frequency 
waves are being received. Should they fail the green changes to red. 
the brakes are applied, and a whistle or buzzer is caused to sound. 


The diagram of connections shows these various apparatus and 
sets forth the main features of the system. The track circuit is 
supplied from any suitable source of supply (21;—in this particular 
case 110-volt 60-cycle alternating current—through the transformer 
(18). The secondary of this transformer is connected to the running 
rails, which are divided into sections by insulated joints at 19. The 
track circuit of one section passes through the relay (17) of the section 
behind. so that the presence of a train or vehicle in the section ahead 
causes short-circuiting, thereby releasing the relay for the section in 
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The holding relay (9) for the brake system is fitted with a push-button 
(10), whereby the driver can release the brakes to control the running 


of the train at discretion through the remainder of the section ; but: 


the red indieation continues to be displayed, and the whistle or 
buzzer to sound, so that the driver cannot possibly ignore the warning 
he has received. If the section ahead becomes clear, whether the 
train is standing or is still moving. the corresponding track-circuit 
relay is again actuated, re-establishing the high-frequency circuit. 
and thereby restoring the indicator, brake and whistle or buzzer 
relays to ** line-clear " conditions, It will. therefore, be seen that : 
(1) The driver receives a persistent “ danger " indication, in com- 
bination with initial brake application; (2) subsequent action at 
discretion is only permitted in conjunction with insistent warning : 
(3) he is informed of the restoration of '' line clear " conditions ; (4) 
the apparatus involves the positive maintenance of a“ line-clear "' 
indication, in combination with positive action in the event of 
= danger," failure or other adverse influence. 


LEGAL INTELLIGENCE. 
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Workmen's Compensation. 


At Dudley County Court last week, before his Honour Judge Amphlett, 
Mrs. R. Priest, widow, sought an award under the Workmen's Compen- 
sation Act in respect of the death of her husband. 

For the applicant, Mr. WHITFIELD stated that there were eight children 
and the only disput» was as to how much should be paid. ‘The average 
wages were £1. 19s. Deceased was killed by a live wire running along 
one of the roads of the Fly Colliery (Old Hill) on May 27. He was then 
working as a pikeman. 

Respondents contended that they were only liable to pay such a sum 
as equalled the amount of deceased's wages during the three years pre- 
ceding his death. Deceased was first engaged as a loader at 5s. 2d. per 
day, but subsequently he became an assistant pikeman, and eventually 
a pikeman. Respondents had only paid into court £223, which was 
deceased's earnings for three years. 

After hearing evidence the Judge made an award for the amount 
claimed (£300) with costs; £25 being paid out to the widow. 


Wakelin Bros. (Ltd.) v. D. McGregor & Son. 


In the City of London Court last week plaintiffs sued defendants for 
the recovery of £20, Ts. Lid. for electrical goods supplied. Defendants 
paid £10, 3s. 9d. into court and £5. 18s. was abandoned by plaintiffs. 
Defendants raised a set-off for boots and shoes supplied to Mr. J. F. 
Wakelin (managing director of plaintiff company) and Mr. Tibbs (one of 
the directors). 

For plaintiffs, Mr. HATCH said the company was in liquidation and that 
the liquidator was suing. Defendants could not set off for boots and 
shoes supplied to anyone other than the company itself, and the company 
did not have the boots and shoes. 

Mr. WAKELIS said the company owed him and Tibbs considerable sums 
of money, and it was agreed at board meetings that they should have 
boots and shoes from defendants, and that those items should be treated 
as contra. [t was a practice for the four directors to run contra accounts. 
The directors did not draw their full salaries, and that was why they had 
the arrangements which he described. 

Mr. McGReEGoR said plaintitls had been doing electrical work for them 
for 20 years in fitting up one boot and shoe shop after another. The 
contras had been going on all this time. 

Judge LUMLEY Siti said that judgment must be for plaintiffs for 
£4. Gs. 2d. beyond the amount paid into court, and costs. Defendants 
must get the money for the boots and shoes from Messrs. Wakelin & Tibbs. 


EDUCATIONAL NOTES. 


University of Sheffield.—In the faculty of applied science there are 
three years’ courses in engineering and in metallurgy, preparing 
respectively for the degrees of B.Eng. or B.Met. Lecture courses 
commence Oct. 1 and technical laboratory courses Sept. l5. Pros- 
pectus, &c., from the Registrar. 


University of Bristol.—The session in the faculty of engineering at 
this University will commence on Sept. 16. and in the faculties of 
Arts and Science on Sept. 30. In the faculty of Engineering there 
are courses in civil. mechanical, electrical and automobile engineering 
and testamur courses for engineering apprentices. Prospectuses and 
full particulars can be obtained from the Registrar, Mr. James 
Rafter, M.A. 

We have received a copy of the calendar for the 58th session 
(1913-14) of the Merchant Venturers' Technical College in which the 
faculty of Engineering of the University is provided and maintained. 

Full particulars of the courses of instruction in the day and evening 


classes, regulations for examinations, scholarships, fees, teaching staff, 


&c., are given. In the department for evening instruction there are 


classes in physics, chemistry, mathematics, engineering and many com- 
mercial and technical subjects. There are good facilities for practical 
work in electrical, mechanical and mining engineering. The session for 
day classes begins on Sept. 16th and for evening classes on Sept. 22nd. 

University of Durham, Armstrong College.—The 1913-14 session 
will commence on September 29. Full courses of instruction are 
provided in mechanical, electrical, civil and marine engineering, 
naval architecture, mining. metallurgy, pure science, commerce, &c. 
Particulars from the Secretary of Armstrong College. 


Royal Technical College, Glasgow.—The diploma of this college is 
granted in the departments of civil, mechanical and electrical engi- 
neering, mining, naval architecture, chemistry, metallurgy, building 
and textile manufacture. The diploma course extends over three or 
four sessions, and the average fee per session is £12. 12s, The degrees 
in engineering of the University of Glasgow are open to students of 
the college. Full courses of instruction are provided in wireless 
telegraphy and navigation. Day classes begin Sept. 23 and evening 
classes Sept. 22. Calendar (1s., by post ls. 4d.) and prospectus (free) 
can be obtained from the Director. 

The calendar for the 118th session (1913-14) has just been published 
and contains complete particulars of the courses of instruction (day 
and evening classes). fees, regulations for examinations, bursaries 
and scholarships. prizes. &c. Copies may be obtained from the 
Registrar. | aro 


Northampton Polytechnic Institute.— The full-day courses in 
mechanical and electrical engineering subjects will commence on 
Sept. 29 next. 

The entrance examinations will be held on Sept. 24 and 25. The full 
and partial day courses (practical and. theoretical) in technical optics 
will commence on Sept. 29. The laboratory, workshops and lecture 
rooms of the Institute are fully equipped for the most advanced 
teaching in the subjects referred to. 

South-Western Polytechnic Institute.— This institute will re-open 
on September 29th for day classes and on September 22nd for evening 
classes. 

The engineering courses include lectures in electrical and mechanical 
engineering, physics, chemistry and mathematics and practical instruction 
in the fully equipped laboratories of the institute. Students are prepared 
by recognised teachers of the University of London for the B.Sc. degree in 
engineering of the University, for the examinations for admission to the 
various engineering societies and the examinations of the City and Guilds 
of London Institute. The evening courses include. besides the ordinary 
engineering courses, classes in electrical wiring. building construction 
and other trade subjects. In the electric wiring department à new 
advanced course will be commenced this session suitable for preparation 
of candidates for the final wiremen's examination of the City and Guilds 
of London institute. Arrangements have been made for placing students 
who have passed satisfactorily through the three years’ day-course in 
positions with large engineering firms. The laboratories and worksho ps 
of the Institute may be inspected by intending students. Prospectus 
may be obtained from the Secretary, Manresa-road, Chelsea, S.W. 

Correspondence Tuition.—' The Northern Correspondence College 
of Engineering of Middlesbrough. which prepares candidates for the 
A.M.LE.E.. A.M.Inst.C.E., B.Se. (Eng.). Grad.M.L M.E., G.P.O. 
Assistant Engineers, Matriculation, London City and Guilds, and 
other examinations, has also complete courses of instruction in all 
branches of eleetrical and mechanical engineering. 


————— ~- = —— ee ——— 
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Electrical Progress in Chili.— The loftily situated town of 
Los Andes, which is on the direct routc of the Trans-Andean 
Railway. has, according to the * Engineer," just been pro- 
vided with a hydro-electric plant, mostly of German manufac- 
ture. Los Andes is becoming an increasingly important conr 
mercial centre, although 10 years ago it was little better than a 
small Indian village. The new plant is situated at Los Sauces. 
The capacity of the installation is 1,200 H.P., the present plant 
comprising two twin Pelton wheels, each of 304 H.P., coupled 
direct to two 210 k.v.a. three-phase alternators venerating 
current at 500 volts 50 cycles, space having been allowed for the 
addition of two further units when required. The Pelton wheels 
are of the Francis type, and work at 375 revs. per min. There 
are two continuous-current exciters designed for an output of 
77 amperes at 55 volts. The power is stepped up from 500 to 
10,000 volts for transmission to a sub-station situated in the 
Avenida, Argentina, from which it is distributed at 230 volts. 
The flow of water is controlled by four iron lock-gates, operated 
by hand screws. The transmission line will encircle the agn- 
cultural zone of two of Chili’s most prosperous depart ments, 
San Felipé and Los Andes, besides connecting up small farms 
which lie just outside the circle. 
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THE HALF-WATT LAMP. 


It will be seen from a notice in another column of this issue 
that a new form of metal-filament lamp has been developed 
beyond the experimental stage, and that the efficiency of 
this lamp is in the neighbourhood of 0-5 watt per candle. 
We have heard a great deal lately about the revolution in 
electric lighting which was to be effected by the introduction 
of a lamp of this particular tvpe, but the various announce- 
ments have been tempered bv the statement that such 
lamps would only be available in units of very high candle- 
power. The labours of the General Electric Co. of America 
and their associates in this country, the British Thomson- 
Houston Co., have resulted in the product of the half-watt- 
lamp, which we were given the opportunity of inspecting 
‘on Wednesday last. The lamp will, we think, allay the 
fears of those central-station engineers who believed that 
they were to be threatened with another serious slump in 
‘lighting revenues. Although this new lamp is to be seen 
under actual burning conditions, it will not appear on the 
market for some time to come. The industry can therefore 
‘prepare itself for its advent with complete composure and 
In fact, it is not improbable that when the half- 
watt lamp is available for general as well as specific purposes 
of illumination it will be welcomed with open arms. 

The prospect of the more general introduction of a metal- 


E sphere of illumination which is at present so ad- 


should become in time a serious competitor. 


| reference to the efficiency of metal lamps in terms of candles 
per watt, and not watts per candle. It is true that the 
great majority of users and buyers of electric lamps are not 
yet accustomed to think of their efficiency in terms of any- 
thing. The average person usually inquires when buying 
a lamp “how many volts does it take? " or something 
which sounds equally foolish to the technical man. It is, 
of course, extremely difficult to educate the -public to think 
in even the simplest of technical terms, but we imagine, or 
we will even go so far asto hope, that it would more readily 
think in candles per watt than in watts per candle. The 
latter should be the more easy to explain, for the simple 
reason that one is endeavouring to show that the advantage 
to the lamp user is all on the side of light, or, as we have 
become accustomed to say, of candles. 

The question as to the advisability or otherwise o 
introducing a half-watt lamp can now no longer be dis- 
cussed, because the decisive step has been taken. As 
we have said, the industry must now prepare itself for 
the more general introduction of this type of lamp. The 
position is similar to that which obtained when the metal- 
filament lamp was first put on the market. A start was 


| made with the lower voltages, and for some considerable 
time the industrv was satisfied to run these lamps in series, 


It may be that the lamp manufacturers could have brought 
out even the high-voltage low cand!e-power lamp some 
years before they did, but they appreciated the unwisdom 
of such a course, and the industry as a whole has since 
come to endorse the correctness of their decision. It is 
evident that the commercial half-watt lamp, when it is 
actually available, will be confined to the comparatively 
mirably filled by the surviving types of arc.lamps. Time 
alone will show whether it will succeed in putting up a 
satisfactory fight with the less efficient forms of these 
lamps. "We feel that the death-knell of the arc lamp has 
not been sounded by the half-watt lamp, even though it 
In any event, 
we imagine that arc lamp makers will sleep none the less 
soundly for some years to come. There is plenty of room 
for them in the field of illumination which they have made 
They are doing so much for electric 


their own. 
with gas in high candle. 


lighting in competition 


filament lamp having a higher efficiency than 1 watt per | power units that their peculiar merits in the way o! 
candle will undoubtedly serve to emphasise the need for a ' economy and efficiency are deserving of recognition. | 
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CURRENT TRADE LITERATURE. 


Heating DrapuRraGMs.—The Bonecourt Surface Combustion 
Limited, of Parliament Mansions, Victoria-street, Westminster. are 
gending out a pamphlet describing their patent heating diaphragms 
which they claim require half the amount of gas usually needed for 
boiling rings and general heating purposes. It is stated that 70 per 
cent. of the heat in the gas is converted into radiant energy on the 
surface of the diaphragm. The scheme consists of an arrangement of 
increasing the pressure of gas by means of air supplied at a pressure 
of Gin. water gauge, the pressure on the diaphragm being about 
9 in. to 3in. on the water gauge. The diaphragms range from 4 in. 
circular or square to 13 in. circular. and in the strip form are made in 
sizes from 6 in. by 3in. to lin. by 3 in. The prices vary from 
18s. to 65s. with gas or air cocks. 

Ow Fve.—Kermode Limited, 35. The Temple. Dale-street. 
Liverpool. are sending out a reprint of their catalogue which deals 
with the use of liquid fuel on the Kermode system for the firing of 
land and marine boilers. for heating rivets. industrial furnaces, &c. 

FLEXIBLE Coverixes.—The Power Plant Co.. West Drayton. 
Middlesex. have prepared a new edition of their frisulating Reversible 
Flexible Couplings which can be obtained for transmitting the power 
of both large and small motors to machinery which is subject to 
intermittent loading. Illustrations of the practical application 
of the couplings are included in the list. 

INSTALLATION NEWS.—The August number of this house organ of 
Simplex Conduits, Ltd.. contains art icles on Plexsim Oven. the 
Twilight ©“ Dimming” Switch, Developments in Enclosed Fuses, 
and the Lighting of Stained Glass Windows, "Those who have not 
received a copy should apply to the head office at Birmingham, or 
to any of the branches in London and the provincial towns. 


Sennen 


BUSINESS NOTICES. 


Messrs. F. B. Nathan and F. 8. Allen have opened an office in 
Queen. Anne's Chambers, Westminster, London, N.W., and are 
representing the Kartret Engineering Co.. makers of switch and fuse 
gear, and the Wardle Engineering Co... makers of illumination 
material, reflectors, &c. 

The Record Electrical Co. (Ltd.). Caxton House. Westminster. 
notify that Mr. C. E. Hart. late of Standard-buildings. has joined 
partnership with Messrs. Edmiston, Brown & Co., 219. St. Vincent- 
street, Glasgow. and this latter firm will be their aceredited agents for 
the whole of Scotland. Telephone number : L189 Central. 

Mr. J. Montague Woolnough. who has for the last five years 
represented the General Electric Co.. has joined the staff of the 
British Westinghouse Co. as one of the supply department repre- 
sentatives in the London district. 

Patent Development.—The proprietors of patents No. 22.715 1909, 
for * Improvements in means to be employed in the production of 
long. stable electric ares." and Nos. 30.502 and 30.503 1909, for 
“ Improvements in the manufacture of nitrates” and " Improve- 
ments in effecting the removal of nitrous acid from solutions 
containing it," desire to dispose of the patent rights or to negotiate 
for the grant of licences, Applications to Messrs, Johnsons & Willeox, 
41, Lincoln Ian Fields, London, W.C. 


BANKRUPTCY. 


Mr. Archibald Yearsley, C.A., 27, Brazennose-street, Manchester, 
has been appointed trustee in the bankruptcy of Joseph Swainson, 
‘electrical contractor, trading as J. Swainson & Co., 22, Booth-strect, 
Manchester. 


| 


peseme] 
pane 
p 
—À 
— 
— 
— 
— 
— 
—-- 
— 
— 
—À 
— 
— 
—À 
—MÜ 
— MÀ 
— MÀ 
— 
—À 
—— 
— 
—À 
— 
— 
— 
—À 
— 
-— 
— 
—áÀ 
— 
— 
— 
— 
— 
———— 
——— 
— 
—X 
— 
— 
—À 
— 
— 
—À 
— 
— 
— 
— 
— 
— 
—— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
—À 
— 
— 
— 
— 
— 
— 
Á— 
— 
— 
—a 
—ÁÀ 
— 
— 
— 
— 
— 
—— 
— 
—À 
— 
—À 
—M 
—— 
—À 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
m — 
— 
— 
— 
— 
— 
— 
—À 
— 
— 
— 
— 
—— 
— 
— 
— 
——— 
—À 
— 
— 
— 
—À 
— 
— 


.. ELECTRICITY SUPPLY. = 
UN O O A N T 


EXTENSIONS.. 

Burnley.—The electricity supply department is laying electric 
cables in the local football ground, where the offices, dressing roonis. 
staircases. &e.. of the football club's premises will be lighted 
electrically. : : | 

Gravesend.— The Council have decided to fit climax automatic 
stokers at the electricity works at a cost of £300. 

The accounts of the electricity supply undertaking were presented. and 


THU 


discussed at the last meeting of the Council. A proposal to increase the 


charge for current from 4d. to 41d. was referred back. 


Hornsey.— An inquiry will be held next week into the Council's 


application for sanction to borrow £540 for the purchase of land at. 
Fortis Green to serve as a site for a sub-station for the electric-light. 
undertaking. | 


Keighley.— A new direct-current feeder is to be laid to Coney-lane, 


at a cost of £250. 


Newport (Mon.)—An inquiry was held this week into the applica- 


tion of the Corporation for sanction to borrow £10,600 for extensions 
of the electricity undertaking. 


York.—Callenders Cable & Construction Co. has recently laid a 


cable from the municipal electricity station to Messrs. Rowntree & 
Co's works in Haxby-road, for the purpose of supplying electric 
current at 3,000 volts. 


GENERAL. 
Accrington.—The Board of Trade have authorised the Council 


to give a supply of electricity to the Rishton Paper Mills, which are 
outside the existing area of electricity supply. 


Belfast.—The Harbour Commissioners have offefed to lease (or 


sell) 10 acres of land near the Musgrave channel for the proposed new 
electricity works. They offer a lease at a rental of £40 per acre per 
annum or to sell the land for £10,000. 


Benfieldside.— The Council have intimated to the Board of Trade 


that they think the Bentieldside Provisional Electrie Lighting Order, 
which was obtained in 1901, and is now vested in the Cleveland & 
Durham County Electric Power Co., should be revoked. 


Dublin.—At the last meeting of the Corporation Ald. O'Connor 


moved the rexcission of a former resolution postponing for six months 
the consideration of a report recommending the revision of the salaries 
of the City Electrical Engineer and the Deputy Engineer. as well as 
the Chief Engineer of the Distribution Department. and proposing 


instead that the case of Mr. Laurence J. Kettle be now considered on 
its own merits. and that he be granted an increase of from £400 to 
£600, by annual increments of £50 each. The resolution, which was 


seconded by Mr. A. Byrne, was ultimately carried by 30 votes to 14. 


Dudley.—The conditions of the transfer of the Municipal Electricity 
Works to the Birmingham District Power and Traction Co. and the 
Shropshire. Worcestershire and Staffordshire Electric Power Co. have 


been published. 
The purchase money is: (1) £63,400. 85. 3d., together with the balance 


of loans (and interest) raised by the Corporation for the purchase of the 


undertaking ; (2) £10,500, of which £7.000 (with interest) shall be made 
by the Power Company in 17 equal annual instalments of £550 each; 
(3) £3.334. 4s. 1d., the amount expended by the Corporation on capital 
account on the undertaking since March 31, 1912. The agreement dates 
from April, 1912, from which period to the completion of the purchase the 
Power Company takes the income due from the consumers. The 
accounts of the Corporation are to be made up to within a month of the 
completion of the purchase, and if a profit is shown it is to be paid to the 
company, if a loss, the latter pays. The purchasers are to take over the 
engineers and staff of the undertaking. The prices to be charged by the 
Power Company are not to exceed those at present, but with the consent 
of the Corporation they may be increased at the end of three years. 
The Corporation have the power to re-purchase in 42 years, but there 1$ 
nothing in the agreement making it obligatory on the part of the Power 
Company to keep the present generating station. 

Glasgow.—Notice has been given by the electricity department 
that the rates for electricity supply hitherto charged in Govan and 
Partick are no longer in force, and that the same rates apply to the 
whole Glasgow area. 

Greenock.— At the meeting of the Corporation last week, Bailie 
Bailey. in moving adoption of the minutes of the Electricity Commit- 
tee. said it was very pleasing to think that they had been able to 
make a net profit for the year of over £5,000, and that within four 
years the profit had amounted to £20,000, Credit for that was due 
to lower working expenses, brought about by the modern generating, 
plant, by the saving of labour, and in addition to the efforts of the 
engineer and staff. So far as the future was concerned there was 
nothing to be at all anxious about. They had, of course, to put 
down new plant to supply Port Glasgow, which for a time would not 
produce any revenue, but they believed that in due time they would 
reap the reward and get a greater return for their expenditure. 

The motion was agreed to. 

Mexborough.—The korough electrical engineer 
recently had occasion to dismiss an employe at the electricity works 
without notice, and at the meeting of the Council last week Mr- 
Seniors action was challenged. After considersible discussion, It 
was resolved to confirm Mr. Senior's discision, but the employe 1s to 
have the opportunity of stating his case to the Council. 


Navan.—The Urban Council have requested the Boar 
allow their provisional electric-lighting order to remain 1 
‘further period. ! 


(Mr. J. Senior) had 
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Northwich.—The Urban Council have authorised the Weaverham 
Electric Lighting Co. to employ overhead cables for the supply of 
electricity in Cuddington and Sandiway. 


LIGHTING NOTES. 


Bessbrook (Ireland.)—This enterprising town is now lighted 
electrically, thanks to the generosity of Mr. J. N. Richardson, D.L. 


Guildford.—Various alterations are to be made to the Territorial 
Drill Hall. including the wiring of the building for electric lighting. 


Lynton.—The local railway station is being wired for the electric 
light. 

School Lighting.—On the recommendation of the Lighting Com- 
mittee, Hastings Corporation have decided to substitute electric light 
for gas in the Council’s schools. 


Workhouse Lighting.—The Guardians of the Battle Workhouse 
have decided to adopt electric lighting throughout the building. and 
Mr. A. C. Ticehurst has been instructed to prepare a specitication for 


wiring the building. 


POWER AND HEATING NOTES. 


Electrical Pumping.—A Local Government Board inquiry was held 
last week into the application of Preston Rural Council for sanction 
to borrow £6.800 for improvements and extensions of the Pen- 
worthan sewage system. 

Mr. H. Heaton (of Messrs. Myres, Veevers & Myres, civil engineers) 
explained that the scheme provided for re-laving the existing low-level 
sewer extending from Middleforth Green to the ejector station, and a 
revision of the present outfall works by the provision of a combined 
screening chamber and detritus tank in duplicate, and the construction 
of necessary storm overflow weirs and facilities for dealing with storm 
water, It was proposed to discontinue the use of two oil engines at the 
outfall works, replacing them by electricity, two dvnamos to be erected 
at or near the ejector station. 

Mr. H. P. GrovER (instructed by Mr. J. Clarke, clerk to the Council) 
conducted the case for the application, and said that, in regard to the 
substitution of electric for oil power for ejection purposes, the cost of oil 
power was estimated at £670 a vear, and that for electricity would be 
£150 per annum, meaning a saving of £520. The total capital expen- 
diture, including the erection of a new engine house. motors, land, cables, 
&e,, would be about £400, so that it would be saved by the change in the 
first year. i 

Mr. Heaton ex plained his scheme in detail, and evidence was also given 
hy Mr. Clarke (clerk to the Council) and Mr. J. H. Tonge, managing 

engineer of the National Electric Supply Co., Preston. l 

There was no opposition. 

Electricity in Cold Stores.—The Port of London Authority has de- 
cided to substitute electricity for steam at the existing cold store at 
West Smithfield Market. Arrangements have been made for a 
supply of electric current both to this store and to the new cold store 
now under construction. 

Electricity in Collieries.—The directors’ report of the Witbank 
Colliery (Ltd. ) for the past half-vear states that in consequence of the 
reduction of the working hours recently conceded to- miners it will 
be necessary to add to the existing plant in order to maintain the 
output. Further capital expenditure will also be incurred for electrify- 
Ang the Uitspan plant. which has been decided u pon. 


TRACTION NOTES. 
TRAMWAYS. 


Aberdeen.— A sub-Committee has been asking to report on the 
recommendation of the general manager (Mr. R. 5. Pilcher) to extend 
the car-shed at Mannofield terminus to acconimodate 24 cars. The 
probable cost of half of the new extension is reported to be £8.60. 
It was agreed to build six new cars. in order to cope with the 1d. 
traffic, 

Bristol.—It is reported that at the September meeting of the 
Council the Special Committee on the purchase of the local tramways 


Greenock.—Councillor Mitchell has given notice of motion to 
instruct the Town Clerk to give notice to the Greenock and Port- 
Glasgow Tramway Co. that the Corporation had decided to exercise 
the option they were entitled to in terms of clause 17 of the tramway 
lease, to terminate the lease at the first break therein—namely, 


May 15, 1914. 


Manchester.—The Tramways Committee recommend the Council 
to inaugurate an all-night service of tramcars on certain routes, 


Plymouth.—On Monday the Corporation approved a recommenda- 
tion to equip the workshops of the tramways department with 
machinery, tools. &c.. at an estimated cost of £1,018 out of revenue. 

A communication from the managing director of the Plymouth, Stone- 
house and Devonport Tramways Company, containing a proposal for the 
extension of the company's tenure of the tramways in Union.street, 
has been referred to the Finance Sub-Committee for consideration. 


RAILWAYS. 


Railway Return.—The Board of Trade report on the working of 
the railways in the United Kingdom during 1912 has recently been 
issued. 

At the end of the vear the length of line (in equivalent of single track) 
worked solely by electricity was 2102 miles and 281 miles were being worked 
partly by electricity (against 2063 and 258 miles respectively in 1911). 
The increase in the length worked partly by electricity is due chiefly to 
the extension of electrical working on the London, Brighton & South 
Coast Railway. The total quantity of electrical energy used in 1912 was 
252.925.833 units. compared with 250.206.470 in 1911. 

The paid-up capital of the whole of the railways is £1.334.964, an in- 
crease of £10.946.000. "Though the total receipts showed an increase of 
L-1 per cent. the working expenditure increased 3-3 per cent. and the net 
earnings showed a decrease of 2-6 per cent. The average rate of dividend 
on the preference capital fell from 3:56 per cent. in 1911 to 3-52 per cent. 
in 1912. and the rates on the other classes of capital remained substan- 
tially unchanged. The average rate of dividend (or interest) on the total 
capital was 3-52 per cent. The development of the railway system pro- 
ceeds very slowly. only 24 miles having been added in 1912 and 30 miles 
in 1911. There are several reasons for this slow growth, including the 
competition of other forms of locomotion such as tramways and motor 
omnibuses, the uncertainty as to the fate of Parliamentary bills, &c. 


TELEGRAPH AND TELEPHONE NOTES. 


Photography by Telephone.—^ir Henry Norman (writing to the 
London " Daily Chronicle " in reply to a suggestion by its editor, 
Mr. Robert Donald. at the Conference of the Institute of Journalists, 
that news will he collected by wireless telephone) states that a de- 
velopment on the same lines is making progress: A reporter will take 
a photograph of a news-scene. will go to the nearest dark room and 
develop it. will then ring up his office and immediately transmit the 
photograph. ^" I have seen the apparatus working (writes Sir 
Henry) which will enable him to do this" With regard to news 
being delivered to the editorial office in printed column form over the 
wireless telephone. Sir Henry proceeds: ^! This may also come ; but 
meanwhile news matter at the rate of something like 6.000 words a 
minute will be sent over an ordinary telegraph line, and be delivered 
at the other end in column form, I have seen. in a laboratory, the 
apparatus working which does it.” 

Radio-Telegraph and Telephone Notes.—The “ Electrical Review 
and Western Electrician " (Chicago) states that radio communica- 
tion between America and Asia has been accomplished by the U.S. 
Army Signal Corps at Nome (Alaska) This station has been in 
nightly communication with the Russian station at Anadyr (Siberia), 
509 miles west of Nome. 

The Russian Government operates a chain of four stations between 
Anadyr and Vladivostok. with which for the last six months the 
Nome opreators have been endeavouring to establish communication, 

The official opinion seems to be that a diplomatic agreement will 
be necessary to enable Nome to co-operate with Anad vr for commer- 
cial message purposes. 

The German Government has a radio station at Dar-es-salaam, 
42 miles from Zanzibar. The station has a range of 250 miles mini- 
mum 400 miles maximum; the total number of messages trans- 
mitted in 1911 was 5.312, in 1908 4.718. ' 

The * Faraday " Correspondence Schools (Ltd.). of $ : 
erecting at Giffnock a ET and large Ae disse for 
the training of students in wireless. 


the tramways undertaking in 1915 be exercised and that Parliamen- 
tary powers to operate the tramways be exercised. 

Glasgow.—' The Tramways Committee have approved of recom- 
mendations of a special Sub-Committee as to the increase of wages of 
motormen and conductors. 


From June 1 last the wages of motormen and conductors who have 
been in the service over six years be raised to 34s. per week, and that from 
June l next motormen and conductors with over, seven years! service be 
paid 35s. per week. The wages at present range from 25s. per week on 
fcu oe to 33s. in the sixth year and thereafter. The indoor 

Stall are also to get advances. The increases involve additional 
expenditure of £9,500 per annum. 


The subject of radio-telephony is being discussed in many circles. 
The remarks made at the meeting of the Marconi Wireless Telegraph 
Co. on Friday last may be referred to in this connection. 

It was announced in last week's “ Engineer " that 

“ Official tests of a system of wireless telephony invented by a Japanese 


| electrician, Mr. Torikata, have led to the ado ption of the svstem by the 
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Japanese Government, which has ordered all the shipping companies 
subsidised by it to instal the apparatus on their principal vessels. The 
instructions have already been followed by the three largest Japanese 
mail steamship lines, Patent rights for the invention have been secured 
in Japan, England and France, and others are pending in Germany and 
the United States. Jt is stated that the present range of audibility of 
the Japanese system is 60 miles. The advantage claimed for the appa- 
ratus over competing systems is its simplicity. it being no more difficult 
to use than an ordinary telephone." 


Telegraph Rate Reductions.—The Eastern Telegraph Co. announce 
that from Sept. 1 the following reduced rates will come into force :— 

To Straits Settlements (Penang, Mala^ca, Singapore and Labuan), 
2s. 10d. per word: Bri.ish North Borneo, 3s. 2d. ; French Indo-China, 
Cochin Cina, 3s., Annam and Tonquin, 3s. 81. ; Duten Indies (Java and 
all other Islands), 38. 7d. : Hong Kong, 3s. 6d. ; 4 hina: Macao, 3s. 9d. ; 
Shanghai, Foochow, Amoy, and all other places, 5s. öd.: Japan, Chosen 
(Corea) and Formosa, 3s. 11d. ; Philippines: Manila. 3s. 6d.; Bacolod, 
Cebu, and Ilo Ilo, 3s. 11d. 

The Great Northern Telegraph Co. »lso announce that on and after 
Sept. 1 the rates to the under-mentioned places in the Far East will 
be :— 

To Hong Kong. China and Manilla, 3s. 6d. per word ; to Japan and 
Formosa, 3s. 11d. ; to the Dutch Indies, 3s. 7d. 


Telephone Trunk Statistics.—A return dealing with the statisties 
of the telephone trunk system has just been issued. 

In 1903-04 there were 1,363 trunk lines with a total mileage (double 
wire) of 49.000 in use. the average number of 34-1 calls per trunk circuit 
per day yielding receipts of £325,525. Steady increases were shown each 
year, until in 1912-13 the Post Office controlled 3.180 trunk lines of 
117,900 miles, the receipts being £012,342. The calls averaged 38:8 per 
trunk circuit per day, but in the previous ycar the number was 39-6 per 
day. The average cost of operating eich call in 1912-13 was U26d., 
whereas in 1907-08 it was 1-27d. In 1907-08 (the carlicst vear for which 
particulars can be given) the cost was 1-27d., and during the intervening 
‘ears it ranged from 1-37d. to 1-23d. 
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Australasia.—The Chief Inspector of Factories in Victoria reports 
that there were 109 new lifts installed in the State during the past 
year. of which 54 were electric. 26 hydraulic, 18 belt driven and 11 
hand power. 

The “ Australian Mining Standard " states that Numurkah (Victoria) 
Shire Council have decided to erect an electricity supply station in 
Nathalia. 

The municipal electricity works will supply electric current for power 
and lighting to the Carlton Brewery. Melbourne, the cost of laying mains 
. being estimated at £2.300. A main will also be laid to the new Govern- 
ment coo) stores, Victoria Docks, at a cost of £2.000. 

Mr. Val. J. Crowley has submitted to the Victorian State Government 
plans for a hydro-electric plant at Dights Falls. {t is claimed for the 
scheme that Melbourne can be supplied with electricity at ,;d. per unit, 
The scheme is being considered by the Publice Works Department. 

Messrs. Hoadley & Lawton, Moe (Victoria), have applied for a licence 
to authorise them to utilise the water of the Narracan Creek in the 
generation of electrical energy. 

Burwood Municipal Council is negotiating with Sydney (N.5.W.) City 
Council for a supply of electricity for public and private lighting. 

Prof. Payne and Messrs. W. Stone and H. R. Harper, who were recently 
asked to report on the question of whether the speed of Melbourne lifts 
could be increa ed with .afety from 200 ft. to 300 ft. per minute, have 
now reported that they con-ider the increased speed can be allowed with 
safety in every case in which the lift is in charge of an attendant. They 
recommend that the present rate of speed should be observed in the case 
of automatically operated lifts. The Minister of Labour has, therefore, 
ordered that sec. 27 of the regulations should be altered to cnable effect 
to be given to the recommendations. 


Canada.— Arrangements are being made for the erection of elec- 
tricity supply works at South Weyburn, Saskatchewan. 

The Canadian Pacific Railway Co. propose to adopt electric traction 
on the Rossland-Castlegar section crossing the Rocky Mountains. The 
direct-current system (with a pressure of 2,400 volts) will b» employed, 
and if the results justify it, the company will extend the system to other 

" branches. 


South Africa.—Pietermeritzburg (Natal) Municipal Council have 
obtained powers to operate trolley omnibuses in conjunction with 
their electric tramways. 

Durb;n Municipal Council have been authorised to borrow 
£100,000 for extensions of the electricity supply works, £100,000 for 
co extensions and £75,000 for telephone exchange equipment, 

c. 
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FOREIGN NOTES. 


Argentina.— The “ Review of the River Plate ` says.the electrie 
light station at General Alvear (Buenos Ayres) will be opened 
shortly. The concessionaires are J. H. Brumara & Co. — 1j 

La Plata municipality recently issued regulations for electric tram. 
ways. There are 116 rules, 72 of which provide for fines varying from 
$5 to $500. One rule prohibits the carrying of any person carrying 
loaded firearms. 

The mayor of Buenos Ayres recently granted permission to the Com- 
pania Tranvias Electricos del Sud to make use of the lines of the Anglo- 
Argentine Co. to enable their cars to gain access to Plaza Constitucion. 
The Anglo-Argentine Co, has addressed a petition to the Council asking 
that such permission be not accorded. The document points out that 
the petitioning company have a municipal concession granting them 
running powers throughout the whole of the Federal capital, that they 
have already expended about $300,000.000 in equipping and maintaining 
their lines, and that it is not equitable that other companies should be 
allowed to step in and enjoy benefits which they have not spent any 
money upon. 

Brazil.—The municipal Council of Rio de Janeiro have been re- 
quested by an engineer to grant a concession for the construction of 
an underground electric railway to connect the suburb of Cascadura 
with the centre of the cit y. 

Bulgaria.—The municipality of Sofia has decided to construct an 
electrie tramway (on the overhead system) to Banki. and there is 
also a project to erect an electric power station at Boiana, Com- 
munications to the municipal Council (in French or German). 


California.—The United States Secretary of Agriculture has 
recently authorised the Pacific Light and Power Corporation (of 
Los Angeles. Cal.) to construct a series of power plants in the Sierra 
national forest. 

The company propose to erect four power-houses, two reservoirs and 
25 miles of cement-lined tunnels. Owing to the magnitude of the con- 
struction work the company will be allowed 12 years for construction. 
Under a temporary permit the company have nearly completed the first 
portion of the work. which is known as the Big Creek project. The 
ultimate development proposed is about 150.000 H.P. The greater part 
of the power will be transmitted 240 miles into Los Angeles and its 
vicinity, but some will also be utilised in pumping water for irrigation 
in the upper San Joaquin Valley. The power will be transmitted by 
aluminium cables at 150,000 volts over a double stecl tower line. 

Costa Rica.— 1t is reported that a project will shortly be presented 
to Congress for the electritication of the Pacitie Railroad connecting 
San José with Punta Arenas, the construction of an electric railway 
to Grecia, San Ramon and Palmares, and for other works. including 
the erection of electricity for lighting and power at Port Limon and 
in other parts of the Republic. The promoters are an American 
engineering firm. 

Customs Tariff Modifications.—According to the rivised tariff 
the new duty on ‘ electrical accumulators and Edison batteries for 
producing light or combustion in gasoline or petroleum motors" im- 
ported into Salvador is 1 centaro per kilogramme., rather less than 
kd. per Ib. 

Electric Traction in America.—It is announced that the directors 

of the Norfolk & Western Railway Co. have decided to adopt the 
single-phase system on the Elkhorn Grade-Bluetield section of their 
line. 
* The Times " reports that current. will be delivered to the trolley lines 
at 11,000 volts. 25 cycles, from a station to be erected at Blueston, W. Va 
The current will be transmitted from the station at a voltage of 33,000, 
and at this potential will be delivered to sub-stations along the route. 
The section is to be used only for goods trains, for which 24 locomotives, 
equipped with induction motors giving speeds of 7, 14 and 28 miles per 
hour, will be provided. 

Italy.—In the report on the trade of the consular district of Naples 
for 1912 it is stated that the works for the conveyance of electrical 
energy from the Volturno and the Pescara to Naples are making g0 
progress and that a supply would be available for the tramway during 
the current year. At the Vittorio Emanuele Quay electric lighting 
has been adopted and other improvements made. 

Norway.—It is reported that an association of the chief Norwegian 
undertakings and firms connected with the electrochemical an 
electro-metallurgical industries has been formed under the title of 
the '* Norsk Forening for elektro-kemisk og elektro-metallurgisk 
Industri.” 

Panama.—The appropriations for the Panama Canal for the year 
ended June 30, 1914, amount to $16,265,393, including the cost 0 
dry docks, wharves. &c. A sum of $173.000 will be devoted to 
electric light and power plants and $285.000 for searchlights. | 

The elèctric tramway service in the'city of Panama was inaugurated 
by the President of the Republic on the Ist inst. 


* 


The tramway system includes tracks through Central.avenue to i 


public market and steamboat landings, to Ancon Hospital and iiv 
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Hotel, to the Pacific terminus of the canal at Balboa, and to Las Sglanas. 
In all there are about 6 miles of double track. Electric current is sup- 
lied from a private power house, but as soon as the hydro-electric station 
at Gatu Dam is ready for service the tramway company will purchase 


power from the Canal Administration. 

Russia.— Hydro- Electric Works.—In a consuiar report on the trade 
of Finland for 1912 it is stated that steps have been taken to utilise 
the Wallinkoski rapids, near Imata,.and those of Enso and Rouhiala 
for the generation of electrical energy. 

A St. Petersburg company has acquired the Wallinkoski and Rouhiala 
rapids at a cost of £211,299, and when works have been erected elec- 
tricity will be transmitted to St. Petersburg. 

A local syndicate has acquired the Kaarannes waterfall, between the 
Lakes Vietonen and Miekojirvi, in Upper Tornea. A large hydro- 
electric station is to be constructed from which power will be trans- 
mitted to Upper Tornea, where a large saw mill and pulp factory is to 
be built. 

In Decembe:z, 1912, a new company was registered at Helsingfors for 
the manufacture of electric cables and insulated wire, articles which had 
hittherto been imported. 


At Viborg, the electricity works have been reorganised, and clectric 
The contract was secured 


by a German firm. 

Spain.—In a recent report on the trade and commerce of the 
consular district of Barcelona for the year 1912. Mr. Consul-General 
Roberts states that the increasing wealth of Barcelona. combined 
with the continual rapid growth in population, and the improved 
tramway communication with the outlying suburbs. has caused the 
building trade to be very brisk at present. 

In regard to machinery, Mr. Roberts reports that the feature of most 
interest is the importation of British-made electrical machinery which is 
now in a fair way to compete with German makes. In spite of this 
market having been up to the present dominated entirely by German 
electrical firms, there has been a considerable importation from the United 
Kingdom of boilers and accessories, general and electrical machinery. 
tubes, &c.; but at the same time it would appear that the terms quoted 
by British firms are not as favourable as those of German manufacturers. 
Some particulars are given of the new companies which have been 
formed during the past year in the Barcelona district, including the 
incorporation (in Canada) of a company with a capital of $25,000,000 
and £5,000,000 5 per cent. first mortgage bonds. It is stated that up to 
the present £2,500,000 of the bonds have been issued in London and 
Canada. and £1,500,000 in Brussels and Paris. The main object of the 
company is to supply Barcelona and the surrounding neighh-urhood with 
& complete electric tramway system, and also to supply the city, the 
neighbouring towns, and the numerous factories existing in them with 
electric light and power. It is estimated that the industries of Barcelona 
are now using 150,000 H.P. (the bulk of consumers not using individually 
more than 500 H.P.), generated by steam, which owing to the high price 
of coal is stated to cost from £15 to £20 per horse-power, whereas the 
company advertise that their electric power will be saleable at a minimum 
of £6 per horse-power, against an average of £17 per horse-power at 
present. Should the estimate of the company work out correctly there 
can be no doubt but that this cheaper power will lead to an enormous 
extension in the trade of Barcelona and district. The company owns 
all the capital stock ($2,500.000) of the local power company. and also 
owns practically all the capital (12,000,000 pesetas) of a local railway 
company, likewise the major portion of the shares of a local electric light 
company, and either owns all or a controlling interest in the electric light 
and power companies of some six towns within a radius of 60 miles of 
Barcelona, and also in a gas company. The company had a possible 
competitor in a French company (the Energie Electrique Co.), which 
had constructed a large steam power station and hydraulic plant on the 


River Flamisell in the Pyrenees, but the new company has done away 


with any opposition by taking a half interest and an option on the balance, 
with a working agreement to avoid duplication in distribution. The new 
company has purchased the suburban railway running from Barcelona to 
some towns in the neighbourhood, and proposes to make extensions, It 
has also leased the local tramway system for 60 years, and holds 40 per 
cent. of the shares. The lccal company owns concessions for the develo p- 
ment of various water powers on the River Noguera Pallaresa and River 
Segre, and is now building plants which will develop a total of some 
136,000 H.P. The first of these, which will develop some 4,000 n.r. is 
located near Pobla, in the province of Lerida, and is nearly completed, 
The second (near the town of Seros) will have a capacity of some 56,000 H.P., 
and will, it is expected, be finished by the end of the year. The third, 
which will be located on the River Noguera Pallaresa above its confluence 
with the River Segre, will develop some 70,000 H.P., and is expected to be 
completed in 1914. The flow of the river for this will be regulated by 
means of a reservoir situated near the town of Tremp. and the con- 
struction of this reservoir will create sufficient storage to ensure a practic- 
ally steady flow of the river throughout the year. The electrical energy 
produced will be transmitted at 110,000 volts by two transmission lines 
On steel poles to Barcelona and the surrounding region, a distance of 
200 kiloms. (about 135 miles). The company has already contracts 
covering the supply of some 100,000 n.r. for lighting and power, and has 
&lso in addition a contract for the supply of a large amount of power for 
the manufacture of nitrate in Lerida. It is pointeo out that if the scheme 
turns out as its promoters hope it will revolutionise this part of Spain, 
Vastly increasing its present wealth and great business enterprises and 


promoting a general prosperity among all classes. It is important to 
remember that this great undertaking is benefiting British commerce, for 
independent of orders placed heve with the representatives of British. 
houses for various articles required in connection with the hydraulic 
and railway works, orders have also been given through the company's 
buying agent in London, direct to British firms, representing (it is stated) 
during the past vear sume £300,000, and it is likely that every year will 
continue to see good orders placed in the United Kingdom. 

During 1912 1,201 tons of electrical material were imported? into 
Barcelona, compared with 260 tons in 1910 and 1.434 in 1909 : the figures 
for machinery were 9.985 tons in 1912, against 7,432 tons and 5,375 tons 
in 1910 and 1909 respectively. The imports from the United Kingdom 
into Barcelona were 138 tons in 1912, compared with 7 tons in 1910, the 
figures for machinery being 5,450 tons in 1912, and 3,985 tons in 1910. 

A syndicate, of which Dr. F. S. Pearson is at the head, has acquired 
the three existing electricity supply companies in the city of Valencia— 
the Soc. Hydro-Electrique du Taria, the Electra Valenciana and the Soc. 
Valencienne d'Eléctricitée—and it is proposed to amalgamate them into 
one undertakiny. 

On June 23 last the Cia Nacionel de Tranvias of Barcelona was awarded 
a concession for the construction and working of an electric tramway 
to link up the districts traversed by the calle Garriga and calle Muntaner, 


MISCELLANEOUS NOTES. 


Baxendale's Jubilee.—About 1.500 employés at the Manchester: 
and Liverpool establishments of Messrs Baxendale & Co., (Limited), 
general hardware merchants and dealers in electric-light fittings, &c., 
were entertained at Chester on Saturday in celebration of the fiftieth 


anniversary of the founding of the firm. 

"T.e party travelled in special trains, and a long day's programme 
included an excursion by steamers and char-a-bancs to Eaton Hall, where, 
by special permission of the Duke of Westminster, the guests walked 
through the grounds and gardens, In the afternoon sports were held on 
the Roodce, and there were concerts and dancing. After luncheon Mr. 
Charles Darrah. the senior partner, spoke of the steady progress of the 
firm from the days of its modest beginning. He presented a gold watch 
to each of five emplov/s, whose record of service extended over 40 
vears, and he announced that he had decided to hand over £500 to the 
trustees of the firm's Mutual Benefit Society, out of which help might 
be given in deserving cases which did not come within the scope of the 

A presentation of photographs was made to the 


Barcelona. 


society's benetits. 
firm on behalf of the employés. 

Inquest.—The adjourned inquest on Edwin Spaulton and Edward: 
Gladstone Clarke. who were recently killed in the Moorgreen Colliery 
of Messrs. Barber, Walker & Co.. was concluded at Eastwood on 
Tuesday. 

JOHN E. James, Eastwood, whose duty it was to clean the dirt 
from the cutting bars of the coal cutter, said he was in the pit 
at the time of the accident. Before actually commencing operations- 
Spaulton connected the trailing cable with the machine. and after 
clearing the coal face went to switch on the power. The bar did 
not revolve fast enough. however, and accordingly Spaulton, saving that 
the switch would not go over the second contact, told witness to go and 


When he left to obey this order the deceased men had 


obtain help. 
When witness reached 


stopped the machine and were sitting down. 
Joseph Daykin. who was working about a mile from the scene of the 
occurrence, Davkin instructed him to tell the men not to work the machine, 
but upon returning he saw that the bar of the coal cutter was sparking 
and throwing dirt up towards the gate end. At tirst he was afraid to go. 
down, but eventually he ventured to go, and warned the men to come 
away. As he approached, he observed sparks also coming from the 
haulage ropes. and came to the conclusion that the best thing would be 
to switch off at the main switch. and thus disconnect the machine. He 
accordingly went to do so, and on returning to the cutter to find the men. 
observed the man Spaulton lying between the machine and the coal face. 
He could not see the other man, and ran for help. Witness added that 
he had not known a similar difficulty in starting the machine to be expe- 
rienced before in the pit. | 
JOSEPH DAYKIN, machine chargeman and contractor, said that when 
he saw the deceased men’s workplace the mangled remains of Clarke: 
were underneath the bar of the coal cutter, and Spaulton was lying about 
12 ft. away. He tried artiticial respiration on the latter but without 
result. It was the work of the titters to examine the mechanical parts . 
of the cutter from time to time, but he often looked it over himself, and 
if he found any defect he put the particulars down in the report book. 
The machine concerned had always worked well, but if by some means it 
became " alive," it was quite possible that the casing surrounding it. 
It was possible for a man to stumble 


would become similarly affected. I 
and get entangled in the bar before it reached the coal face, but the men 


were specially instructed to keep away. 
Mr. L. G. F. Rout Leper, chief electrician of the colliery company, said 
the method of coal cutting by machinery had existed in the pit for about 
five years. During that time they had never had any serious accidents, 
although he had heard of them elsewhere. At Moorgreen there was a 
weekly examination of all apparatus by a competent electrician. Witness 
overlooked the cutter the day following the accident, and on opening the 
box containing the motor, found a defect in the controller switch, namely, . 
a broken stator barrel contact, and another defect on the pummel, in the 
nature of a burned-out carth connection. To these he attributed the: 
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accident and the death of the two men. The first defect would cause the 
machine to become alive if the earth connection was imperfect. 

Mr. Nersox : It required the coincidence of the defective switch and 
the defective earth connection to cause this accident 7—Yes. Witness į 
added that while switch defects were not uncommon. the one in the | 
pummel was the first they hal had in five years. It might have been | 
caused through the wire having been strained and become partially 
broken. when disconnection would ensue. It was this view that the rules 
as to the re-starting and running were not strictly carried. out. The 
«witch was incompletely turned on when he examined it after the accident. 
The company were thinking of putting in an extra earth wire. He con- 
sidered that men working the machines ran less risk than ordinary 
colliers. 

In answer to the foreman, Mr. NELSON, H.M. Electrical Inspector of 
Mines, said he agreed. with Mr. Routledzc'a explanation of the cause of 
the accident. He thought that the existing Act of Parliament provided 
adequately for the protection of people engaged on coal-cutting machines. 

In summing up the Coroner ex presse d the opinion that the men working 
the machines ought to have some kind of education or definite instructions 
and that the system of examination was not so effectual as it ought to be. 

The jury found that the two men were accidentally killed. and ex- 
pressed the opinion that every man working at a Coal-cutting machine 
should be supplied with a copy of the rules, and that they agreed with the 
remarks of the Coroner that the particulars of every machine examined 
shoald be entered in the log-book. 
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Cables and Switchgear. 


g HAMMERSMITH (London) Borough Council invite tenders for | 


supply of h. and Lt. Underground Electric Supply Cables and 
h.t, Sub-station Switchgear. Copies of specification. &c.. from 
Mr. G. G. Bell. Engineer and Manager. 85. Fulham Palace-road, 
and tenders to the Town Clerk (Mr. Leslie Gordon). Town Hall. 
Hammersmith, W.. by 4 p.m. Wednesday, Sept. 24. Nee also 
in advertisement. 


Telegraph and Telephone Material. 

Tenders are invited by the Commonwealth of Australia for 
the supply and delivery of Electrieally-driven Machinery. for 
Pneumatic Tube Service, Autometie Nwitehbosrds, Bolts, 
instruments, &e. Tender forms, specifications, &c., from the 
Commonwealth Offices, 72, Victoria-street, London, S.W. The 
places and dates for recei pt of tenders are given in an advertisement. 


Insulated Copper Cables. 
Tenders are invited for the supply of three-core Lead-covered 
Cable to the City of MELBOURNE. — Specifications. tender form. 
&c.. from the agents for the City Council (Messrs. Mellwraith. 
McEacharn & Co. Ppty.. (Ltd.). Billiter-square- buildings, 
London. E.C.. to whom tenders are to be sent by noon Tuesday. 
September 16. See also an advertisement. l 


"Three-Phase Transformers. 
Tenders are invited for the supply of three 250 k.v.a. three- 
Phase Transformers to the City of MELBOURNE. Tender forms. 
specification, &e.. from the agents for the City Council, Messrs. 
Mellwraith. MeEacharn & Co.. Ppty. (Ltd.). Billiter-square- 
buildings. London, E.C.. to whom tenders are to be sent by noon 
Tuesday, September 16. See also «n advertisement, 
Mixed Pressure Steam Turbines and d.c. Generating Plant, &c. 
Edinburgh Corporation invite tenders for the supply and 
erection at the MacDonald-road station of Two Mixed- pressure 
Steam Turbines and Direct-current Generating Plant, each of 
1.500 kw. capacity. Specifications. forms of tender, &c.. from 
the engineer (Mr. F. A. Newington), Dewar-place. and tenders 
must be delivered at the office of the town clerk (Mr. Thos. 
Hunter, LL.D., W.S.). City Chambers, Edinburgh, by Sept. 22; 
"Turbine Alternator, Rotary Converter, Boilers, Economiser, &c. 
CARDIFF Corporation want tenders by noon Sept. 12 for su pply 
and erection of 2.000 kw. Turbine Alternator with Surface 
Condensing Plant. &c.. 700 kw. Rotary Converter, Boilers, 
Superheaters, Stokers. Feed Pump and Heater and Fuel Econo- 
miser. Specification. &c.. from the City Electrical Engincer. 
‘Switchgear. 
Loxpox County Council invite tenders for additional Main 
h.t. Switchgear. including the reconstruction cf existing mains, 
h.t. switchgear at the Greenwich generating station. Specifica- 


tions, &c., from the Clerk of the Council, County Hall. Spring 


Gardens. Tenders by 11la.m. Tuesday, Sept. 23. 
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Municipal Wage Bonus Scheme.—In his annual report the borough 


electrical engineer of Dewsbury (Mr. R. H. Campion) makes some 


interesting suggestions as to the position of the emplayés. 

Mr. Campion points out that in those businesses where appreciation 
of service is absent, the worker is soon turned into something resem- 
bling an automatic machine. mechanically entering and leaving the 
works or office, and doing a set amount (usually the least possible) in 
as long a time as possible. “ All things bearing on his work, but nof 
being actually it, are disregarded, and this is especially true with regard 
to the Municipally or State managed concerns. There is a way, and 
that is for employer and employé to be merged into one class by means 
of co-partnership or protit-sharing." Failing a general co- partnership 
scheme, Mr. Campion puts forward a bonus system (applicable to the 
whole statt). the details of which are as follow :— 

(1) A bonus to to be paid to all men employed in the department. 
(2) A bonus of 23 per cent. downwards, according to responsibility, on 
so much of the amount certified by the borough accountant to be the 
net surplus profit for the next financial year ending March, 1914. (3) 
Men who are absent from any cause whatever (except annual holidays) 
have a corresponding reduction made in their bonus. (4) Men en- 
«vaged during the above period are paid a proportionate sum if they have 
been employed six months. (5) Any employé going on strike or dise 
charged for insubordination forfeits all rights to any bonus. (6) Any- 
one discharged for slackness or who leaves to better himself obtains the 
amounts due to him at the end of the financial year. - 


Wull 


INVITED. 
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Diesel Generators, Batteries, Switchboard, Cable, &c. 

BASINGSTOKE Corporation want tenders by 5 p.m. Sept. 17 for 
supply and erection of Diesel Generators. Balancer and Booster 
Sets. Batteries. Switchboard, Cables. Crane, &c. Specification, 
&c.. from the Borough Engineer. 


Recording Meters and Maximum Demand Indicators. 

Tenders are invited for the supply of. Electricity Meters and 
Maximum-demand Indicators to the city of MELBOURNE. 
Npecifications. from the agents for the City Council, Messrs. 
Mellwraith. MeEacharn. & Co. Propy. (Ltd.), Billiter-square- 
buildings, London. E.C., to whom tenders by noon Tuesday, 
Sept. 9. i 


Water-Tube Boiler, Turbo-Alternator, &c.. 

WAKEFIELD Corporation want tenders by noon Sept. 1 for 
water-tube Boiler, Superheater, Stoker, &c., Steam Turbo- 
Alternator, Condensing Plant. &c., and h. and Lt. Switchgear. 
Specitications from the City Electrical Engineer. | 


Boiler. 
MorTHAMPTON Corporation invite tenders for supply and 
erection of a Boiler. Tenders to Town Clerk's office by 2 p.m. 
sept. 8. 


Wiring, Fittings, &c. 

West Ham Guardians require tenders by -0 a.m. Sept. 4 
for six (or 12) months’ supply of Electrical Fittings. Forms of 
tender, &c.. from the Clerk. Union-road, Leytonstone, N.E. 

Loxpox County Council require tenders by 11 a.m. Sept. l 
for Electric Lighting at Royal Hill Central Elementary School, 
Roval Hill. Greenwich (about 100 points). Specifications, &c., 
from the Chief Engineer. Spring-gardens, S.W. 


MANCHESTER Education Committee invite tenders (until 
5 p.m. Sept. 3) for Providing and F ixing Electric Light Fittings 
Xe., at the Municipal School of Domestic Economy, High- 
street. C.-on-M. Specifications from the Education offices, 
Deansgate, Manchester. l 


COEDFRANC Parish Council require tenders by Sept. 1 for the 
Electric Lighting of the Free Library. Skewen. Specifications 
can be seen on application to the Librarian. Tenders to the 
Clerk to the Council. : i i 

EDINBURGH’ Corporation require tenders by Sept. 8 for the 
provision of an Electric Light and Power Installation at the 
new Town Hall, High-street, Portobello. Specification, &c» 
from the Engineer, Electricity Works, Dewar-place, Edinburgh. 

Refuse Destructor. : | 
Luton Corporation require schemes and tenders by Sept. 30 

for Extension of Refuse Destructor Plant. Form of tender, &c., 

from the Borough Engineer. 
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— 
jag Electrical Materials, &c. 
its she The Powell-Duffryn Steam Coal Co. (Ltd.), ABERAMAN, near 
xc Aberdare, require tenders for supply of Electrical and General 
Bis Stores. Forms of tender from the Stores Manager, Aberaman, 
com and tenders to the company's London offices, 101, Leadenhall- 
E street. by 10 a.m. Sept. 10. 
ins ae ; ! ! 
TU TuNBRIDGE WELLs Corporation want tenders by Sept. 13 
ume for 12 months’ supply of h.t. and lt. Cables. Specifications 
trerskin from the Borough Electrical Engineer. 
bd Telephones, Clocks, Fire Alarms, &c. 
MN Tenders are required by first post Sept. 9 for Tell-tale Clocks, 
Jie Telephones, Electric Clocks and Fire Alarms for WHALLEY 
iens Asylum. near Blackburn. Particulars from Mr. Hy. Littler, 
ud 16, Ribblesdale-place, Preston. 
- T Hydro-Electric Plant. . 
p The Municipality of Limon (Costa Rica) require tenders for 
Pu the erection and working of a hydro-electric plant to supply 
UR power to the city of Limon and neighbourhood, the plant com- 
pu prising two 414 H.P. Pelton turbines, two 400 kw. generators, 
and six transformers, The date for the opening of the tenders 


will not be before Sept. 18. Plans and particulars may be 
obtained from the Ingeniero Municipal, Limon. 
Electricity Supply. 

The Egvptian Ministry of the Interior require tenders by 
noon Oct. 31 for supply of Machinery and Plant for the instal- 
lation of Electric Light in the town of DaMaNnovRr, including 
Generating Plant and Equipment. and the lighting of the 
Central Station; and the necessary Distributing System. 
Specifications from M. le Directeur de la Section des Munici- 
palités et Commissions Locales au Ministére de I Interieur. Cairo. 

The Public Works Department of the Uganda Protectorate, 
Entebbe, will receive tenders, until Dec. 31, for a concession 
for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 
10 years, renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for street 
lighting and officials’ quarters will be required. A draft agree- 
ment, with plan of the township, may be seen at the Board of 
Trade, 73, Basinghall-street, London, E.C. 

The Turkish Ministry of Public Works. CONSTANTINOPLE, will 
receive tenders until Sept. 13 for the supply and distribution of 
electric power in the islands of Prinkipo, Halki. Antigoni and 
Proti. Conditions, &c., are obtainable from the Ministry of 
Public Works at a cost of half a Turkish lira (9s. ). 

The Municipal Council of Tecuct (Roumania) invite tenders 
(until Sept. 17) for the erection and equipment of an Electric 


Power Station. Deposit, 25.000 frs. 
Telephone Wire, &c. 

Tenders are invited (until Oct. 13) by the Moroccan Adjudi- 
cations Commission (on behalf of the Shereetian Posts and Tele- 
graphs Administration) for the supply and delivery of (1) 
20.000 kilogs. of Silicon- Bronze Telephone Wire. (2) 177.600 
kilogs. of Silicon- Bronze or Phosphor- Bronze. Wire, (3) 6.000 
Wooden Telegraph Posts. and (4) 100.000 Insulators on Cal- 
vanised Iron Brackets. "Tenders to M. le Président de la Com- 
mission Général des Adjudications et des Marchés. Da r-en- Niaba, 
Tangier. Tenderers must deposit £300 in case of (1). £1.200 with 
(2). £160 with (3). and £200 with (4). Conditions. &e., may be 
seen at 73, Basinghall-street, London, E.C. 

Eleetric Cranes. 

The Administration of the Port of Pig.Evs (Greece) invite 
tenders until Sept. 30 for the supply of two Electric Cranes of 
10 and 6 tons power respectively. 


HEATED 
= TENDERS RECEIVED AND ACCEPTED. 
AO A T PULTE CRUEL 


KEIGHLEY.—The Council have accepted the tender of Ed. Bennis 
& Co, (at £130) for the supply and erection of a Bennis stoker to one 
of the Lancashire boilers at the electricity works. 

Rvuesy.—For the extension of the electric lighting of the Rugby 
Co-operative Society's central store premises three tenders were 
received (at £149. 10s., £160 and £164. 15s.). and the lowest (that of 
A. E. Lec) was accepted. 
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net. 


$4.75 net (19s. 6d.) 
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LivERPOOL.—-Fred Wilkins & Brother (Ltd.), of Liverpool. have 
obtained the contract for the electric lighting of the new Arts Building 


at the Liverpool University. 


BetFast.—The Corporation have placed an order with Bertram 
Thomas for the supply of a 3.500-ampere traction switchboard panel. 


WANDSWORTH. — The tender of Stegmann & Co. has been 
accepted by Wandsworth Guardians for the supply of telephone 
wires at intermediate schools, The tender of Mr. W. J. Godfrey 
has also been accepted at £69 for the supply of electric wiring. bells, 
&c.. at the deputy medical superintendent s house. 


NEW ZEALAND.— The tender of the Western Electric Automatic 
Telephone Company of Australia (Ltd.) has been accepted for the 
installation of automatic telephones in New Zealand. The contract 


price is stated to be approximately £200,000, 


Commonwealth Tenders.— The following tenders have been accepted 
by Government Departments of the Commonwealth of Australia :— 

Postmaster-GeneraUs Department, Queensland.— Webster & Co, 144 
braces, 2s. Hd. each; W. G. Watson & Co., 432 pliers, 02d, cach and 144 
Cly burn spanners, 35. 101d. each. 

Postmaster-Generals Department, W. Avstralia.—Dick, Kerr & Co., 
432 metal-tilament lamps (32 c. p.. 220 volts), 15. 94. each: 144 lamps, 
ditto (50 c.p.,220 volts). 1x. 94. cach: Imperial Electric & Engincering 
Co., 3 miles cable, paper-insulated, Jead-covered telephone cable (156 
pairs, 121 1b. conductors, to be on dyums of about 220 vds. in length), 
about one-third at £497. 6s. Sd. per mile, balance at £494 per mile; 1 
mile paper-insulated lead-covered. telephone cable, (208 pairs, 121 Ib 
conductors, on drums of about 220 vds.), about one-third at £608 per 
mile, balance at £603 per mile: |! mile paper-insulated. lead-covered 
telephone cable (260 pairs, 121 1b. conductors, on drums of about 110 yds.),- 
about one-third at £754 per mile, balance at £747 per mile; 1 mile paper 


insulated. lead-covered. telephone cable (312 pairs, 123 1b. conductors, 
on drums of about 110 vds), about one-third at £874 per mile, balance at 
£864 per mile ; T. Eilbeck & Son, 85 galvanised steel rines and associated 
equipment for distributing poles, £1: 7s. 6d. each; Niclson & Maxwell 
(through H. T. Wright), 20 tons h.d. copper wire (200 lb. per mile), 


£84. 4s. 9d. per ton. 


N.S.W. Public Works.— Australian General Electric Co., three 82 k.v.a. 


motors for Newcastle workshops; Standard Waygood (Ltd.), electric 


passenger lift, £630. 


NEW BOOKS AND NEW EDITIONS. cc iit. 


Copies of the new books mentioned below can be obtained post free from Tug Erec” 
Where an asterisk is 


It is only necessary 


By M. A. Codd. 2s, 6d. net. 


3l. * Dynamo Lighting for M: tor Cars.” 
By J. C. Trautwine. 19th 


32. ©“ The Civil Engineer's Pocket Book.” 

33. " Pumps and Pumping Machinery." By W. H. Wakeman. 
By S. F. Walker. ls. 6d. net. 
By A. H. Hiorns. 3rd 


34. " Mining and Mining Machinery.” 
35. " Mixed Metals or Metallic Alloys." 


35.* 7! Gas Engine Handbook." By E. W. Roberts. $2.25 (9s. 6d.) 
37. " Engineering as a Profession" By A. P. M. Fleming. 2s. 6d. 


38.* '* Automobile Handbook." By L. E. Brookes. 82.20 (9s.) 
30.* © Single-phase Commutator Motors.” By F. Creedy. 83.25 


net (13s. 6d.). 
> By W. D. Ennis. 3rd edition. 


40.* ** Applied. Thermodynamics.’ 
By G. F. Gebhardt. $4.25 


By J. D 


41.* “Steam Power Plant Engineering.” 
42.* " Handbook for Heating and Ventilating Engineers." 


43.* '* Electricians Reference Book." By Kaiser and Clemens. 


$1.10 (4s. 6d.) 
' By A. P. 


44.* " Wireless Telegraph Construction for Amateurs. 
3rd edition. $1.60 net (6s. Gd.) 

45.* " Electric Power Plant Engineering.” By J. Weingreen. 2nd 
$3.25 (13s. 6d.) 


46.* “ Excavating Machinery." . By A. B. McDaniel. 
$1.10 


47.* © Motor Boats and How fo Build Them." Second edition. 


48. " General Chemistry Laboratory Manual." By J.C. Blake. 8s. net 
49. '* Carburation, in Theory and Practice.” By W. A. Brewer. 5s. net 
20. * Principles of Thermodynamics.’ By G. A. Goodenough. 


Second edition. 14s. net. 


51. '* Pocket Glossary of English-German, German-English Technical 
By J. G. Horner. Paper 


52. * Oil Fuel.” By V. B. Lewes. 1s. 2d 
53, Matriculation Mechanics’ Papers. (London Univ. Mat. Papers from 


Sept., 1903, to June, 1913, with model solutions to last Paper and addi- 


tional questions.) Paper covers. 


51. * Telephone Erection and Maintenance.” By H.G White. 1s. 8d 


Biers. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he followine abstract from some of the specifications recently published have been 
specially comriled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the titie. 


1912 SPECIFICATIONS, 
14.385 Hupson. Minors’ safety lamps of the electric type, (14 12 12) 
n14.871 Scott. Electric furnace for Bxine nitrogen frem the air. 

17,130 Thomas & THOMAS Transmission (Ltr). Electric power transmission. 

Two dynamo-*lectric machines are interconnected with each other and a rrime 
motor throueh a balanc* gear, the shafts being in time without any flexible caurlines, 
The two stationary parts of the dynamor are vrieilv connected teestkrer by a casing, 
The machines are provided with bearines separate from the balance esar casine. 
Each machine is thus complet» in itself, 

17.396 VA LEY & ScHnEIBER. Contrel of elsctrizilly-orerat?d self-prop lied 
vehicles. 

17.283 Duster Pug aTIC Tree C^, & Keegan,  Floctrical weldine of wheel rims. 

17.749 Hapoas. (Cleveland Weldine & Mir. Co.) Method of and apparatus for electric 
welding. i 

17,840 Mc:Ler. Process and arraratus for the electrical separation of bodizs in sus- 
rension from easeous Aids. ; 

17.980 Rec THAAN & Ferranti Limiten. Electrica! resictances, 

18,013 Siemens Bros Dynamo Works. (Siemens Schuckertwerke Ges.) Electrical 
drivine of ring-spinning and doukline frames. 

The reculating member of the drivirg motor it connected to a lever, one end of 
which is hung about a fixed centre ir the frame of the arnnaratus. The other end of 
the said lever is acted on hy a cam driven from the heart shaft of the rine frame or 
equivalent member, and the lever has a movable titman. the position of which is 
adjusted relatively to the said lever by a cam driven from the member producing 
the vrogressive metion of the rine rail. 

19.642 Tucker. Fuse devices tor electri: circuits, 

19,963 BartscHI. Maeneto-?lectric machines, 

23.273 Leitner. Variabl:-speed dynamos for use in starting internal combustion eneines 
and the like. 

23.917 RAILING, STRACHAN & HcaprEv, Electrical current limiting switches. 

74.237 Howarp. Metallic armourinr of insulated el-ctric cables. 

24.751 RcvTIN. Synchroncus runnine of electric motors. 

25,991 FirtH & Leake. Railway sienalline. 

26,351 Tayor. Electric relay apparatus. (25 7 1223 

26,651 SmitH. Adapter holder for use in electric liebtine. power and heating. 

26.879 lo^gwseN & THcRROwOCCD. Means of controlline railway sienals. 

27,371 Knox, Production of easeous ozorldes, (2 12 11.) : 

27,651 LoEWwENTHAL. Producticn of insulating layers of coatines on corducters. 

27.979 CocaRD. Arrarstus for operatine valv:s and other closing devices from a dis- 
tance. (7 8/12) 

28.978 CUNNINGHAM,  Therapsntic devices far utilisine radiant enerev. 

29.999 Hanpan. (Cleveland Weldine & Mfe. Co.) Apparatus for electric welding. 
(Divided application cn 17.749 12, 31.7.1 


1913 SreciFications, 
1,100 Kerrer-Dorian, Devic:s for the production of induced currents in magneto 
machnes, dynamos ard ether induction gsneraters. (9 6/12.) 
1,420 Du Bors. Process of ^lectrols sis. 
1,439 Du Bets. Electrolytic calls. 
1,444 a Transmission to a distance and recording of theatrical performances 
an e like. 
2.139 Worratt. Combined automatic Ieckine device and detachable Jamp cap for 
locking bavonet tyr» «lec*ric lamps and the lixe to their holders. 
2.610 GRAHAM & Rickets. Telephone systems. i 
3.371 ANDERSON, Trolley or collector wheels for electricity. 
4,595 Frien. Krupp AkT.-GEs. GrRusonwERK. Maenetic separator, 
f The magnetic poles are mad» to rotate and the superimposed rine-shaped armature 
is stationary, and the material to be treated is conveyed through one or more channels 
R which rotate with the magnetic polas, 
2,928 C Electrodeposition of metals. (Divided application on 17,836/12. 
7.8] Wave. Luminous indicators for electric switches. 
7,846 Siemens & Haske Axt.-Ges. Means for housing the recordine strip electro- 
cardiographs or the like. ` 
9,833 CEREBOTANI. Printing təleeraphs. (294/12) 
11.277 ARON ELEKTRICITATSZAHLERFABRIK GES. Bearines for electrical measuring 
instruments and the lixe. i : 
31,704 Mout. (Korting & Mathiesen Akt.-Ges.) Arc lamns. 


APPLICATIONS FOR PATENTS 


‘Note.—The undermentioned Applications (except those mar + 
_ public inspection until after acceptance of Complete orae TIU PUR Mare 
open to inspection 12 months after the date attached to them. if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


15.881 IRELAND). Cleaning the lobes ot electric ac 

5. ND. eaning the elobes of electric arc-lam the like. 
15.900 Jones. Electric-igniting device. PES 
15,928 Parsons & BALL. Synchronisation of clocks. 

15.929 Grapitz. Manufacture of drawn tunest=n amd the like wire, 


15,951 Gites. Safety devices for electri 2 iti 
Se r electric conductcrs. (Addition to 4,997/09. 20/7/12, 


15.960 B.T.-H.Co. (G.E. Co.. U.S) Fluid-flow met»rs. 
15.968 EvERSHED & ViGNOLLEs. CLARK & SENIOR. Contact devicss for electrical t:sting 


purposss. 
E July 11, 1913. 
15,974 Rog IGNITION Co. (1913) & Cox. Sparking plugs for internal-combustion 
15.930 McCourt. Thermo-?lsctric batteries and th» like, 
16.011 Batty. Electric traisformer furnace. (12/7/12, Franc».)* 
16,015 Lucas & Moors, Dynamo-lectric machines. * 
16,027 Foss, Harris & Parker, Alkaline electric aczumulators. 
16,034 S ui a ABLISSEME TS Gaumont. Elsctromagnetic balances. (29/7/12, 
rance, 
ce Tne Electric heating. 
04 AGNER. Electrolytic disphragms.* 
16.054 B.T.-H. Co. (G.E. C>., U.S) R:eulatine systems. 
16.058 FAERBER. Incandescent bulbs in electric saf^ty lamps.* 
16.066 Krucer. Producing filament: or wire of wolfram and wolfram alloy.* 


uly 12, 1913. 
16.078 JouwsoN. S^arkine plugs. l 


anl PulLLIPS, Exnandine pendant for gas or el:ctric-light fittings. 

092 BYNS & ARCHER, Thermostat c control of electric currents. 
eae MIU Antiseptic telephon>-rec:iver. 

3 ATLEY Russer. Complotiag an electric cireni 2 armine - 
ij M M t when a predetermined tem 
:6 126 CoYKENDALL. El:ctromazaotic racsivers.*® 


16,128 FAIRWEATHER. (Ges. fur. Elektrische Industrie Akt.-Ges., Austr.a.) Moneys 
boxes for apparatus such as prepayment t»lephcnez, &c.* 

16,132 PETERSEN & Kemp & Lauritzen. Producing remot: control impulses in an elece 
triczl-power network. * 

16,150 CrawForp. Automatic telephone register. 


July 14, 1913. 
16.160 GaTH. Dynamo-clectric machines. 
16.167 Jowers. Direct-current and alternatine-currert electric motors. 
16.198 HCwGRAVE-GRAHAM.  Electricaily-operated rotary constant-speed device. 
16,202 Bennin. Support of the receivers of table telephone instruments. 
16.208 Mono. (Meschinenfabrik Oerlikon, Switzerland.) Controllers for electrical 
apparatus. 
16.214 Kox. Electric heating apparatus for water and other fluids. (30/11/12, 


Germany.)* 
July 15, 1913. 

16.248 ZaulK]JANz, GATMAN & ZWONENBERG. Electric elow-lamps. 

162°4 Ernst & Enpre, Elctr.clames. 

16.257 Ricaux. Electric miner’s lamp with fire-damp indicator. 

16.262 HEgpbruND. Transferring pressure from rieid bodies to electric insulators. ® 

16,267 Western Exvectric Co. (Franklin Tuthill Woodward, U.S.) Telephone ex- 
chany- systems. (Divided application on 1902/13. Jan 23.)* 

16.268 Orina & ORLING'S TELEGRAFH IMSTRUMENTS SYNDICATE. Circuits for electric 
sienalling. 

16.269 T^vicrz. Changine the frequency of alternatine electric currents. 

July 16, 1913. 

16.3841 Morris. Electric arc lights. 

16.344 MascaLL & CHAMBERLAIN & HcoKuam.  Counting-trains for electricity meters.* 

16.349 SriBBE. Electrical stop-motions for knitting and like machines. 

16,376 Siemens & HALSKE AKkT.-GEs. Prepayment devices for telephone systems. 
(17/7 12, G?rmany.)* 

16.384 CRPssALL. Electric heating and cooking arraratus. 

16.39] A: LGEMEINE ELEKTRICITATS Ges. Cooling electrical machines. (16/7/12, 
G*rmany.)* 

16,39? Hoposow, Electric dinner service lifts. 

16,403 DcNcvAN, Replacement fuses for electric circuits. 


Ju!y 17. 1913. 
16.428 CAMPBELL. Elrctro-motors for portable electric drilling-machines.* 
16.435 Barwe rt & FAstERN TELEGRAPH Co. Duplex telegraphy and the like. 
16,454 Sipmens-SCHUCKERTWERKE C.M.B.H. Electric switches. (7/6/13, Germany.)* 
16,468 B.T.-H.Co. G.E. Co.. UIS) Precesses for making boron nitride. 
16.481 KaNazAw:. Manufacturing acotaltelectriclamp filament. (17/7/12, Japan.)* 
16.485 Lacasse. Elsctric and eas radiator. (17/7/12, Belgium.)* 

Julv 18, 1013. 
16.526 Siemens Bros. Dynamo Works & TAYLoR. Dvnamo-electric machinery. ® 
16.538 Siemens & HatsKe Axkt.-Grs. Automatic and semi-automat.c telephone sys- 

tems. (10/9/12. Cermany.)* 

16.540 CowrER-CcorEs. Flectro-deposition of iron. 
16 541 CowrEr-Cort&Es. Electre-deposition cf lead. 
16,542 CowrER-CoLEs. Cnatine or platine metal sheets with other metals. 
16.565 S-cigrgE " Le Fer.” Manufacture of electrolvtic iron. (2/8/12, Franc2.)* 
16.566 HARDINGHAM. Magneto-slectric ignition apparatus. 


Julv 19. 1913. 
16,584 Kricut & Maurg. Starting devices or switches of electric motors. — 
16,60! RUN Evectric HEATER Co. & Kmart. Apparatus for heating liquids elec- 
trically. 
16.609 DryspaLe & DisPLAvES Co. On-rating electrical switches, 
16.641 Soc. pe v'ErLEKTRICITE Nivmericr & Coras. [n^catine recording and con- 
trolling devices. (Addition to 827/10. .20,7/12, France.)* 


July 21. 1913. 
16.662 BRISLEE, PACKER & BRriTIsH INSULATED & HELSBY CABLES. Electrical cables. 
16.675 HoLMEs. Electric adaptor or connector. 
16.681 SaABL ON. Electric batt?ries and accumulators. 
16.691 Rajczy. FEl'ctric water eauess.* . 
16,696 Western EtEcTRIC Co. (Frankiln Tuthill Woodward, Belgium.) Telephone 
machine switching systems. 
16.705 UNDERWOOD. Trolley heads for overhead electric traction.* : 
16.709 BLoxam. (Robert Bosch (firm of), G2rmany.) Sockets for electric leads. (Addi- 
tion to 6,551 /13.)* 
16.753 H. ARON ELECTRICITATSZAHLERFABRIK G.M.B.H. Electric meters. (10 3/13) 
'^  Germanv.)* 
16,754 REGAL. Controlling apparatus for electric circuits.* 


July 22, 1913. 
16.770 Reap. Electricincandescent lamps. . . ; 
16,791 POT (Thor:pson Electric Co., U.S.) Lamp hanger for high tension series 
ighting. n. : 
16,792 LANCASHIRE Dynamo & Motor Co., Woop & McLeop. Electrically operating 
planing-machines and the like reciprocating tools. ; 
16,807 TowrER. Controlling gaar for or connected with electrically-driven hydraulic 


pumps. 
16.820 WuisH. Electrical resistance devices suitable for use as heating elements and 
rheostats. 
16,840 Berry & MARKHAM. Chane>2-over switches. 
16.841 Berry & MARKHAM. Combined electric switches and plues. 
16.853 Snook & KELLv. Stereoscopic X-ray systems. (15/8/12, U.S.)* 
16,859 AITKEN. Telspnone exchang? systems. 


July 23, 1913. 
16,885 Lucas & Lucas. El2ctric switches. 
16.890 Siemens Bros. & Co. & ScourFigtp. Int2rlocxing-mschanism,® 2 
16,917 DuBiLigR. Production of electric current. (Divided application on 14,015/12. 


Jun? 15.) 
July 24, 1913. 
16.958 WricHT. Mica earth arresters for use in wireless telegraphy. 
16.963 Trier. Electrical apparatus for int:rnal-combustion engines. . 
16.964 RICHARDSON. Prot:ctive attachment for t2lephone mouthpieces and ear-piec?s. 
16.969 EAsETRN TELESRPAH Co. & JENKINS. Telegraphic recziving apparatus. 
16.975 Watts. Electricity meters. : "-— 
16,979 PEHRssON. Driving dvnamos attached to vehicles. (Divided application on 
18.482/12. Aue. 12.)* à AE 
16,985 Siemens Bros. & Co. (Siemens & Halske Akt.-Oss., Germany.) Elcuode Nu 
uniformallv h»atine interior cavities of aliving body by diathermic meamea dt 
16.998 Hanocock, Dykes & Duppsi. Electrical resonanc2 operated apparatus. ( 
tion to 1,395'13.)* tems. 
17,038 Ericsson & DauLsrROM. Automatic switch means for t:ləphone syste 
(26/7/12, Swede2n.)* 
July 25, 1913. 


17,066 Xenaxy & Gilman. Automatically indicating and recording the combined 
efhciencv of a st»am motor and coupled electrical generator. — | . f arc 
17,086 StemENS-SCHUCKERTWERKE C.M.B.H. Regulating the light-intensity 0 
lamps. (25/7/12. Germany.)* 
17,092 How. Incandesc-nc? electric lamps. 
17.105 B.T.-H. Co. (G.E. C7., U.S) Centrifugal pumos. . 
17,109 Lonston. Automatically regulating the conditions of electric systems. — ittinz 
17,124 Siemens Bros. & Co. (Siemens & Halske Akt.-Gss., Germany.) Traism! 
r*coiving signals.* ding the 
17,125 Sıemens Bros. & Co. (Siem»ns & Halsk2 Akt-Css, Germany.) FesJing 7 
maner in recordine apparatus. * t; for 
17,126 Siemen; Bros. & Co. (Siemens & Halske Akt.-Gss.,, Germany.) Instru nen 
hien trequ2ncy currents. * "n 3,432/13. 
17,137 Siemens & Haske Axr.-Ges. Ebctricrelay. Divided application on v. 
Feb. 10. 12/2 12, G.rmany.)* 
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TRITT HINT CITATI ATA 


COMPANIES' MEETINGS AND REPORTS. 
———— al 

MARCONITS WIRELESS TELEGRAPH CO. (LTD.)—The 16th ordinary 
general meeting was held on Friday last, Comm. G. Marconi, LL.D., D.Sc., 
presiding. (We have dealt with the main features of the proceedings 
in our editorial columns.) Mr. Marconi said the company’s business 
had made substantial progress during the year 1912. They have en- 
deavoured in the directors’ report (TuE ELECTRICIAN, Aug. 15, p. 795) 
to dispose of the misunderstandings which seemed to have prevailed in 
some directions respecting the patents and shares in associated com- 
panics, and he hoped it had been made quite clear that there was no such 
thing in their accounts as profits derived by writing-up shares. Another 
matter re the accounts was the item under balance of contracts, sales 
and trading in the profit and loss account. One item only was set out, 


because it was not expedient, but would be against the interests of share- 
With regard to the 


MUNICIPAL ACCOUNTS. 


Blackpool.—It was reported at the meeting of the Council last 
week that during the past four months there had been an increase 
of 129,766 in the units sold by the electricity department, of which 
41,162 units were for private lighting and 28,660 units for the 


tramways. 
129 new consumers were connected, or 55 more than during the corre- 


«ponding period of 1912. 

From April 1 to August 14 the total receipts on the tramways were 
£42.250, an increase of £5,049; 5,892,971 passengers were carried, an 
increase of 618,908. 

It was decided to add to the attractions of the autumn season by 
spending £2,000 on clectrical displays along the whole three miles of sea 
front. Princess Parade will again be the chief centre of attraction, and the 
triumphal arch will be decorated with about 2,000 electric lights. 


Gravesend.—The accounts of the electricity undertaking for the 
vear ended March and the report of the borough electrical engineer 
(Mr. €. F. MeInnes) have been issued. 

On the Gravesend undertaking the capital outstanding was £52,863 
against £53,011 in 1912) and the capital repaid £20,223. Total revenue 
for 1912-13 (10th vear of working) was £11,543. including £2,352 from 
tramway supply, £7,219 from private lighting and £1.721 from public 
lighting. The total works costs were £6,741, leaving £4,802 gross profit. 
After paving interest (£1,917) and sinking fund (£2,667), carrying for- 
ward £80 and makineother appropriations, there was a net surplus of £138. 


The capital outstanding on the Northileet undertaking Is £8,180 and 
The total revenue is £1,206, including £1.041 from 


holders, to give any more detailed information. 
buving and selling of shares, he wanted it clearly understood that the 


company does not buy and sell shares in the ordinary sense of the words. 
They might enter into agreements to erect stations or do certain work, 
the legitimate business of the company, for which it may not be con- 
venient at the time for the customer, whoever he may be. to pay the 
company in cash. In such cases the company might receive payment 
in shares. In due course they would dispose of a number of those shares 

If they were fortunate enough to dispose of 


and turn them into cash. 
such shares at higher than par value, or above the price they represented 


as payment to the company, so much the better for their profit and loss 
Mr. Marconi then referred to the new British Government 


account. 

contract for the Wireless Chain stations, and said wireless telegraphy had 
become an industry of considerable importance, and they were, and for 
many vears had been, the only. British company maintaining British 
supremacy throughout the world in this industry, and always in the 
keenest competition with foreign companies. They manufactured on a 
very large scale in this country, and gave employment to an immense 
number of British workmen. Besides carrying on a remunerative 
business for its shareholders and establishing a large British industry, 
the Marconi Company was also facilitating and chcapening telegraphic 
communication between England, her colonies and foreign nations, 
besides greatly reducing the peril of ships at sea. Their accounts would 
have shown greater progress but for circumstances with which the share- 
holders were familiar. He could not learn of any instance when a con- 
tract had been negotiated by a number of Government departments, all 
in continuous consultation, each putting forward proposals and sug- 
gestions, and doing its utmost to obtain everything it thought it could 
reasonably demand and support. and, tinally, all being parties to the 
striking of a definite bargain—he knew of no instance where Parliament 
had ever before had recourse. to. the sledge-hammer power which it 
possesses of placing a private enterprise in such a position that its only 
alternative to making further concessions demanded of it would be the 
imperilling of its reputation and business throughout the world. This 
notwithstanding, he did not believe the altered conditions of the contract 
would prove of any material disadvantage to the company. Their 
foreign business had made good progress, and the company was nego- 
tiating most important contracts independently of any competition and 
irrespective of any patent rights. The construction of the long-distance 
Norwegian station had been commenced. Their works were supplying 
the Marconi International Marine Communication Co. (Ltd.) with in- 
stallations as quickly as they could turn them out. This continuous 
increase of business necessitated the issue of a further portion of the 
authorised capital of the Marine Company. The Russian Company had 
far outgrown its capital, and the necessary authority had been obtained 
for a further issue, and it was in contemplation that the Russian shares 
should be available for conversion into £1 shares in a trust company. 
A new subsidiary company had been formed in Australia. The directors 
had resolved to avail themselves of the opportunity of securing the 
patent rights of the Betulander automatic telephone system, and the 
system would shortly be installed at Marconi House in London. In 
conclusion, Mr. Marconi said: Although there is no doubt wireless 
telegraphy is in a condition of rapid development, I think that it can 
safely be said that this method of communication is based, and will 
continue to be based, on the production and utilisation of electric waves. 
There is no mystery about electric waves to my mind. They can vary 
in length and in intensity, or they may be continuous or discontinuous. 
There seems to be a prevalent misconception in the lay mind that con- 
tinuous waves are in some way essentially different from the discon- 
tinuous waves produced by what are called spark systems. Such a view 
is quite erroneous. My system of continuous waves is now installed and 
in working order at the trans-Atlantic station at Clifden. Important 
tests are now being conducted, but considerable work and time are 
required before it will be possible to determine in a definite manner 
whether the continuous-wave system possesses advantages for long- 
distance transmission over the discontinuous, or what is called the 
spark, system. As in the past, we have this year applied for several, 
and what I believe to be, valuable patents which embrace further 
important improvements in the transmitting and receiving apparatus 


capital repaid £2.06. 
private lighting: the total costs were £711 and gross profit was £494. 


After paying interest and sinking fund there was a deficit of £10 (against 
£82) on the fourth years working. 

In his report, Mr. MeInnes states that fuel cost £3.411. against £2.040, 
the increase being due to strikes and the general rise in the price of fuel. 
The 


The contract price per ton being 18s., avainst £12s. 6d. in 1912. 
The revenue from lighting and 


total costs were £6,741, against £5,582. 
power increased from £6.50]. to £7.21, and from traction supply from 
£1,949 to £2,352. Northtleet accounts also showed considerable: pro- 
gress. It was somewhat unfortunate that the exceptional increase in the 
cost of fuel prevented the vear showing the very favourable result which 
otherwise would have obtained. the more so since the Corporation wisely 
decided not to take up loans for meters and public lighting extensions ; 
surpluses have been required to mect this capital expenditure, and during 
the last two vears the amounts obtained have not been adequate. The 
economies effected by the use of Welsh small coal in connection with the 


automatic stoker recently erected, will, if not sufficient, go far to meet 
Nhould this be the ease, and 


the additional capital charges in 1914. 
other costs remain much the same. a surplus equal to the increase of 
business during the year is anticipated. 

Leith.—For the vear ended Mav 15 the accounts of the electricity 
department show capital expenditure £167.598 (increase £2,664), of 


which £116,692 is outstanding. 
£22,938 in previous year), expen- 


Income was £24,274 (compared with £22. 

diture was £24,601 (£22.631). including £0,440 (£9,449) for interest and 

instalments of loans, the net deficit being £326 (compared with £308 
022.8309) and sold 3.622, 736 


9.260 kw. (2.140 kw.). 


4s * a 


profit), Units generated were 4.134.802 (3. 


(3.458.809). Maximum supply demanded was 
The tramway accounts show capital expenditure £236,155 (increase 


£1,170), of which £50,800 has been redeemed. Revenue was £35,694, 
Working expenses were £19,515, and interest. and instalment of loans 
required £14,003, leaving net balance £2,274. Total revenue per car- 
mile was 9-O7d., working expenses, including power. were 496d. Pas- 
Sengers carried were 9,706,611, car-miles run 944,329 and units used 


899,191. 
Wimbledon.— The accounts of the electricity department for the 
Year ended March 31 show capital expenditure £236.86» (increase 
£6.243). of which £70.442 has been repaid. 

Revenue was £34,718 (com pared with £31,906 in previous vear), work- 
Ing expenses were £16,703 (£13,862). and capital charges required £15,936 
(£15,848), leaving net profit £2,079 (£2,196). Total costs, exclusive of 


capital charges, were ]-380d. (1-261d.) per unit sold, and inclusive of 
Capital charges 2-697d. (2-703d.). Units generated were 3,855,480 and 


bold 2,903,831. Average price obtained for all purposes was 2-826d. per 
unt. Total maximum demand was 1,786 kw. 
Wishaw.—It was reported to the Council last week that there was 
à net profit of over £80 on the past year’s working of the electricity 
department. 
" This is the first time there has been a profit on the department, but it 
E ported that the prospects for the future were good, as a new agree- 
ent has been made with the Clyde Valley Electric Power Co. which will 
mean a saving of from £160 to £200 per annum. 


1 
aux im. nina, inm n- 
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esiring to bclittle the attempts KINGOLITE CO. (LTD.) (150.759. E Aug. rae or pee a a 
: SNNT. f wireless | shares (3,000 6 per cent. cumulative pre erence). o take j enei 
made by others to establish communication by ma O a | dndascts ot the Kingolite Co. and that of W. B. Coupier & Co., to carry 
telegraphy across the Atlantic, to point out to sharehol ers that the A pube aenal sicetical accessories and lamp shades, 
achievement of teleg PaphinB Bee ps Ban RIT j hcl xd trical engineers &c. Private company. First directors are C. M. 
matter as it may appear, and pun m anderen dudo Escare ( ennt H. G. Bennett, P. F. Escare, C. Damey and W. J. 
E ua e zn Sarthe Hes CE ML lave wen Reg office s Pyke House, 19-23, Oxford-street, W. 

c would shortly be done. uring the last tew | . eg. : EC Mes 
rond i publie ee that communication was shortly to be estab- LISNASKEA ELECTRIC pagt oo E ANE m s 
lished between Europe and America by means of the Poulsen or Gold- | Aug. 21, capital £1,000 m £l s E mit cturers of and dealers in 
schmidt system. I should like to remind you that Prof. Fessenden, tricians, mechanical engineers anc Eun n dct is e k 
writing in THE ELECTRICIAN for Feb. 22, 1907, said that in January, electricity, &c.. First directors ds ux Po dn | d MA 
1906—that is, well over seven years from this date—he received messages | Armstrong, J: McBrien, D. MeCalden, 1. Mag | . DT) z 
in Scotland from Massachusetts with an ex penditure of less than 1 kw. | office: Main-street, Lisnaskea. ; inen 
of electrical energy. Again, Dr. Poulsen, in THE ELECTRICIAN for PORTARLINGTON ELECTRIC LIGHT & POWER egi s F 
Nov. 15, 1907, nearly six years ago, said: “ The engineers of the com- | Reg. Aug. 19. capital £3.500 in £1 shares a p US ascen 
pany are very confident that they will succeed in printing trans-Atlantic at Portarlington and elsewhere the busine of an eite n | i: m ae 
messages, and are positive that they will not be limited to telephonic supply company in all its branches, and to a a a m a : ( ) : P : 
reception." Again in April, 1906, the daily Press announced that " the | Rural District Council of Cloneygow an, and E Xi z » ie M ' 
De Forest Wireless Telegraph Co. had E pA s its M. = Milne (Ltd.) Reg. office : 66, Victoria-street, Westminster. S.W. 

ev Island to Ireland, a distance of 3. miles. On one night, 1t 
: tated. 1,000 worda were transmitted. of which 572 were received MORTGAGES AND CHARGES. 
and recorded. When the correct pitch to use for Ireland has been AERO FIRE ALARM (LTD.)— Assignment dated Aug. 13. 1913. to secure 
ascertained commercial work will be started across the Atlantic.” None £1,000, charged on certain contracts, full benefit thereof and moncys 
of the systems I have mentioned has Aaa 7 E f E payable thereunder. Holder, Sir Arthur Cory-Cory-W right, Bart. 
of any kind across the Atlantic, notwithstanding these statements mate ~ l 5 ciae 
six o: seven years ago. I now move the adoption of the report and J. W. BRETTELL (LTD.)—Debenture, date d UD 
accounts. | £350, charged on company s undertaking and property, pres 

Mr. Goprrey C. Isaacs seconded, and said that far more serious than | future. Holder: G. E. Corficld. | 
any other troubles they had had was the unfortunate accident which OMEGA ELECTRIC LAMP CO. (LTD. —Particulars of £900 Rd UAR 
befell Mr. Marconi during the year. Everybody who had known Mr. | tures created Aug. 11, 1913, have been filed, whole amount cing my 
Marconi, or who haq heard of him, was as anxious as his colleagues | issued. Property charged: Company s undertaking and property» 
were to hear of his progress, and they were thankful their chairman had | present and future. 
returned to them none the worse for his accident and with even greater 
inspiration than before. He was hopeful that at an early date they 
would be able to turn wireless telephony to practical commercial account. 
They had been at work on the pension scheme for the staff during the past 
vear. It had not made quite the rapid progress which it otherwise would 
have done for reasons they knew of, but they were on the eve of com- 
pleting it. He thought the company was providing a sufficiently sub- 
stantial sum towards that pension scheme to warrant them not asking 
the shareholders on this occasion to authorise something in addition in 
the shape of a bonus. 

The report and accounts were then unanimously approved, as was the 
proposed payment, on Oct. l. of final dividends for the year ended 
Dec. 31, 1912, of 10 per cent. on the cumulative participating preference 
and the ordinary shares. The chairman having formally declared. an 
interim dividend in respect of the year 1913 of 7 per cent. on the 250,000 
cumulative participating preference shares on Oct. 1, 1913, the pro- 
ceedings terminated with a hearty vote of thanks to the chairman, 
directors and staff. 


I should like, without in any way d 


CITY NOTES. 


— ep 


MEMORANDA (Aug. 28).—Bank rate 4} per cent. (since April 14, 1913). 
Price of silver, 27 44d. per oz. — Consols 73 48—74 te for money and for 
account. Consols Pay Days, Sept. 1 anl Oct. 1; Stock and Shares Co1- 
tinuation Davs, Sept. 9 and 24. Ticket Days, Sept. 10 and 9. e 
Days, Sept. ll and 26; Mining Shares Carry Over Days, Sep». 8 and 7^ 


CLAUD HAMILTON (LTD.)— The directors recommend. à dividend of 
10 per cent. on the ordinary shares, after making provision for ae 
z x : . > ia vetere X ON Tes. 
tion, &c., and paying the dividend on the 5 per c nt. preference shal 


ELECTRIC WELDING CO. (LTD.)—The report for the vear ended Nov. 
30 last shows a loss (after charging debenture interest) of £1,585, m- 
creasing a debit balance forward of £36,544. 


ELECTRICITY v. GAS.—At the meeting of the Commercial Gas Co. last 
week the chairman (Mr. W. G. Bradshaw) said that a special jo 
isteric of the district in which they worked was the large field they hac 
for supplying gas for industrial purposes. T heir trade had become nr 
stable than it was 20 years ago. and was for lighting and heating. instea | 
of being a luxury, was now a necessity for the masses of the people. | Ə 
thought that for some time to come clectricity must remain a luxury. 


LANCASHIRE DYNAMO & MOTOR CO. (LTD.)—4A dividend of 5j per 
cent. per annum has been declared on the preference shares. 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


NEW COMPANIES. 


BETULANDER AUTOMATIC TLLEPHONE CO. (LTD.) (130,71 1) — Reg. 
Aug. 20, capital £400,000 in £1 shares, to acquire from Marconi's Wireless 
Telegraph Co. the several existing rights and patents of Nya Aktie- 
bolaget Autotelfon Betulander (Stoekholm), Gotthilf Ansgarius Betu- 
lander, Oscar Carlson and Carl Magnus Wessling in various countries in 
or in connection with the automatic telephone system invented by the 
gaid Gotthilf Ansgarious Betulander, and the full and exclusive benefit 
of and all rights in connection with the system ; and all improvements 
therein throughout the world (except Sweden), and all other (if any) 
rights, patents, property and details; to adopt an agreement with 
Marconi's Wireless Telegraph Co. ; to carry on the business of pro prietors, 
manufacturers and managers of and dealers in telephonic and telegraphic 
works, systems, lines, stations and exchanges ; electricians, manufac- 
turers, generators, suppliers and distributors of electricity and electrical 
energy for telephonic and telegraphic communications (whether wircless 
or otherwise), and for lighting, heating. traction, motive power or other 
purposes ; newsagents, pro prietors, publishers and vendors of newspapers 
&c.; advertising agents, receivers, transmitters, carriers and distributors 
of telephonic and telegraphic messages, telegrams, news, &c. Minimum 
subscription upon which the directors may proceed to allotment is seven 
shares. First directors are A. S. Birch, A. A. Cappleacre, F. Atkin, 
W. W. Bradfield, C. J. Ketteridge, H. W. Corby and A. H. Brewster 
(provisional directors). Reg. ofice : Marconi House, Strand, W.C. 

C. R. CONSTRUCTION CO. (LTD.) (130.287)—Reg. July 24. capit: 
£25,000 in 1,000 £1 A ordinary shares and 80,000 B ordinary shares of Is. 
each, to carry on the business of constructors of public works and con- 
veniences, including railways and tramways, in Argentina or elsewhere, 
and to adopt an agreement the parties to which are not named. Private 
company. 


JOHN APPLEBY & SONS (LTD.) (130,723.)—Reg. Aug. 21, capital £5,000. 


MACKAY COMPANIES.—The regular quarterly dividend of 1 pet pas 
on the preferred shares and the regular quarterly dividend of 4 nud i 
on the common shares in the Mackay Companies, will be paid on Oct. 
to shareholders of record as they appear at the close of business On 
Sept. 13. The transfer books will not be closed. 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING co. m aaa 
directors have declared an interim dividend at the rate of 3 p cent. T 
annum on the ordinary shares for the half-year ended June 30. 


ordered the scrip (fully paid) for £400,000 5 per cent. first me 
debenture stock of the Midland Electric Cor poration for Power D 
tion ( Ltd.). £500,000 5 per cent. consolidated: mort gage debenturesot t ad 
each (in lieu of the scrip) of the Buenos Ayres Lacroze T ram ways d gi 
the scrip (partly paid) for £100,000 5 per cent. consolidated deben ad 
stock of the Melbourne Electric Supply Co. (Lid.) to be quoted in * 
official list. 


METAL PRICES.—Messrs. J. B. Garnham & Sons, 132, Upper 1 

street, London, E.C., quote under date Aug. 27 the following 48 
resent basis prices of 

P NEW METALS. per lb. | nd us 
Solid Drawn Brass Tubes... Sid. | English Lead... E20 e 0 
Solid Drawn Copper Tubes 104d. | Sneltep ....-7007 e 90 
Brazed Copper Tubes ... 103d. | Antimony ...t £ : 
Brazed Brass Tubes ...... id. OLD METALS. ate Q 0 
Brass Wire .... Ted. | Clean Scrap Copper «.. 95 
Rolled Brass ....-- 79d. | Braziery Copper Berap £^ 00 
Brass Sheets.................. Bid. | Old Brass, clean «+++: 


in £1 shares, to carry on the business of builders, contractors, gas and Copper Wire........ eene 103. | Old Lead, less 4 lbe. 10 0 
- electric light fitters, electricians, &c., and to adopt an agreement with per ton. owt. Sci ctediudesasioorey Bl d 5 
J. J. and J. T. Appleby. Private company. Copper Sheete.......—...£80 0 O| Old Zino re 20 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has- 
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| ELECTRICAL COMPANIES' SHARE LIST. 


| 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 
——= $ | AGGREGATE. IL Prioo * RATE 
Week 2 neorDec|.-——— ee AST DIVIDEND 
; 9 IVI- Wod.. | PER CENT. 
ital SUNKE s: LINE ended. £ (a) Soror | Amount. | ine: de eed o zm NAME: Aug. 27. | Yigrpsp. Us. 
over the busine. E É £ £ ee Sr 
er & L'o. to carr Aberdeen Corporation ..., Aug. 20, 1,861 193 | t12 20,589 
and ral shai, preis "T Sine TEE » m Is 53,9 20 33 T? 94 Electricity Supply. E a 
rectors ae Y AM cud er-Lyne.....| u 23 475 37 10,22 713 10| 5/0 |tBournemouth & Poole Elec. Sup. Ord. . .. 91 —101 | 5 17 
Jamey and W. 1 Ayr Corporation .-..+5++) 5 23 58 7,342 683 10| 4/6 | tDo. 44 per Cent, Cum. Pref.......--- 84—99} | 414 
W. Barnsley «eeeeetetmpon 15 393 9,024 10! 6/0 | tDo. 6 per Cent. Cum. Second Pref .... 94—10} | 5 16 
eee Barrow seseesreeeseseer „» l5 538 13,438 St. 44 Do. 4$ per Cent. Deb. Stock (red.) ....| 95 —93 |41 
ez in Daks a Bath Electric Trams, Ltd. ,, 20 1,448 32,626 5| 4/6 |tBrompton & Kensington Elec. Sup. Ord.. 8i—8? | 5 14 
fines of re. Birkenhead ....- iet © p 24| L273 27,340 5| 3/6 | tDo. T Cent. Pref....csesccccerees 8)—8$ |4 0 
in) de Birmingham Corporation.» 23 | 11,261 238,554 St. | 4% | Central lec. Sup.Co.4% Quar. Deb. Stck.| 94 —97 | 4 2 
and died 3 Birmingham D. P.T. Co.-' s 15 912 33,147 5| 2/6 |tCharing Cross (W.End & City) ELSupCo| 4—44 | 5 2 
n. B. Dune V. Blackburn Corporation ..| » 20 1,318 28,107 5| 2/3 | tDo. 4f per Cent. Pref. ........ SQ 4-44 417 
| Brewin, Be Bolton Corporation......| 4, 24 | 2725 57,596 St. | 49 Do. 4 per Cent. Deb. Stock (red.) ....| 90 —92 | 4 7 
ene B cce duly -c25 172 067 93,101 St| 44% Do. 4j per Cent. Deb. Stock (red.]....| 931008 $ 2 
Bournemouth Corporation Aug. 20 | 3,230 45,469 5i 2 Do. City Undertaking 44% Cum. Pref. ifs 5 12 
03 Nu - Bradford Corporation ... ,, 233| 6.20 126,204 5| 3/0 | Chelsea Electric Supply Ord....-..- „| 46-5) 1417 6 
Dii. 4 —97 1413 0 
PU Brighton Corporation ---; » 24 1,53 25,186 St. 95, Do. 4f per Cent. Deb. Stock (red.).... — | 
wet, toam d Bristol Trams & Carriage. ,, 22, 9,070 268,688 St. | 4402) Chiswick Elec. Supp. Corp. Ist Mort. Db. 87 90 |5 0 0 
rh Fen i Burnley Corporation. . . . . |, 23, 1,684 Es 10! 12/0 | City of London Electric Lighting Ord... 15 —16 (|5'2 6 
ents fait te Burton Corporation ...., 4, 24 342 | 6,163 10 A Do. 6 per Cent. Cum. Pref.........-* 12 —13 | 412 3 
" PES Bury Corporation ....++- » 24 1,305 28,835 St.| 5% | Do. 5 per Cent. Deb. Stock (red.)....| 114 —118; 4 4 9 
le. Fees Calcutta Tramways Co. ..| ,, 29 |R63,772 vs St. | 49%] Do. 4k per Cent. 2nd Deb. Stock (red.)! 93 —101 |4 9 0 
tet NI. Camborne-Redruth ...-.. » 2 15 4,743 10! 8/0 | County of London Elec. Supply Ord..... If —11515 4 0 
Cardiff Corporation. . . . -. | » 23 | 2,955 48,759 | 10| 6/0 | Do. 6 per Cent. Cum. Pref........- „| Hli£—12015 1 0 
Central London Railway | , 23 | 3,657 166,492 St. % Do. 4k per Cent. Deb. Stock (red.).... 1024 —1041| 4 6 O 
City & South London Riy. ,, 23, 243! 95,499 St | 4162| Do. Second Deb. Stock............| 98, —101 | 4 9 0 
MINCE Cork Electric Trams Co.. JT 2l 579 16,606 5| .. | Edmundson's Elec. Corp. Ord.. ...-.*-** 1-4 oe 
ue we Croydon Pa ee ed [2j 15 1,615 ,299 5 6% Do. 6 per Cent. Cum. Pref..cssccrose 4 —4i 6 6 0 
of api pres Derby «eee» 23 1,001 20,837 Eu Do. 6per Cent. Non-Cum. Pref. .... 1$—2 X ' 
hi, Bart. Devonport & Dist. Trams!  ,, 15 585 17,961 5| 44%| Do. 4j per Cent. Ist Mort. Deb. (red.).| 8) —82 |5 8 O 
Dover Corporation ......, 4, 16 350 5,085 5 3 Folkestone Electricity Supply Co. Ord... 44—5 600 
Jul3 ta eet Dublin & Lucan Railway MOORE ^ 213 1,486 5| 276 | Do. 5 per Cent. Cum. Pref..........* 5 5.00 
poner Dublin United .........| , 22, 6/655 202,526 .| 44%} Do. 4$ Ist Deb. Stock (red.) 5... 89 —9 | 5 0 0 
Ve pos Dudley-Stourbridge .---  , 15 | 1,132 31,609 5| 5 Hove Electric Lighting Ord........ eS] 7—8 '6 1 3 
Dundee Corporation ....' ,, 20| 1,330 18,601 . | 4494! Isle of Wight E. L. & P. Co. Deb. Stock. . —92 |418 0 bs 
(ics Pe Fast Ham Council ......| 4, 23 979 21,513 5| 5; Lieu ton & Knightsbridge Ord......- d 518 O| Feb, Aug 
pis. Eel EXC » 23| 30 6.112 5| 6% | Do. 6 per Cent. Ist Pref. .---;-- LP G3 21-2 und 
uat Beak Exeter Corporation .....  , 22 405 7,457 4% | Do. 4 per Cent. Deb. Stock (red.).... 88 —91 |4 8 0 zs 
api print. “Gateshead & Dist. Trams | i. 19 1,568 41,292 4% Kensington & Kngtbg.Co.& Notting Hill j 
Glasgow Corporation ... ,, 23; 19,653 236,003 Co. (Joint Station) 4% Deb. Stock (red.)| 89 —92 | 4 7 0| April, Oct 
Glossop Trams ......... „n 23 127 4,377 44%| Kent Elec, Power Co. Irred. Deb. Stock..| 74 —78 ; 515 6] Jan, July 
Gloucester Corpn. syes...) 4 20 | 354 ot 3| 1/6 | London Elec. Supply Ord...........-- 1 =H 4 7 0| Mar, pt 
“Gravesend-Northfleet ...  ,, 15 259 7,659 5| 3/0 | Do. 6perCent. Pref.......... Lx ciate ee 4£— 511 6| Mar, Sept 
Gt Northern &City Rly.. — .. | oa x *| 49, | Do. 4 per Cent. Ist Mort. Deb.......| 88 —91 | 4 8 0} Jan, July 
“Greenock & Port Glasgow, ,, 15, 1,137 28,700 5| 2/3 |tMetropolitan Electric Supply Ordi. ss. 34-3} | 517 O | April, Oct 
*Halifax Corporation ....- » . 19 2,366 44,370 5| 2/3 | Do. 4jperCent. Cum. Pre£..........| 44-44 | 5 0 0| Jan, July 
Hastings Elec. Trams Co. | si el 1,906 34,559 .| 44%] Do. 4$ per Cent. Deb. Stock Ist Mort.. —39 | 411 O| June, Dec 
"S Hong Kong ...+++-+ee+e| - z M 31°7| Do. 3$ perCent. Mort. Deb. Stock(red.) 77 —80 |4 7 3| Jan, July 
iil LINE Huddersfield Corpn. ..... » 23, 2,145 45,226 : 44%) Newcastle & District E. L. 44 Mt. Db. S.| 80 —84 | 5 7 6 i 
paper ax! Hull Corporation... .....- M" En P 6% | Do. 2nd Mort. Deb. .. «eser 93 —96 |6 5 O a 
Kamili Ilford District Council...) ,, 23 453 9,682 44%| Newcastle Elec. Sup 44% Ist Mt. Db... 934-95} | 4 14 3| Jan, July | 
nd MT Ilkeston District Council. ,, 21 139 2,756 £9/ | North Metro. Elec. Power Sup. 5 Morts. . 98 —101 | 4 19 0 oe k 
aiaa M Ipswich Corporation ....| ,, 23. 583 10,106 6 Notting Hill E. L. Co. 6% Non.Com.Pref. 94—104 |2 17 0 big 
m Rhe Isle of Thanet Co. ...... ,, 23| 2,141 29,482 4/0 | Oxford Electric Ord..........-.. eee 6 m S 8 0| March.... 
e HAS EA SEA » 19 171 4,821 2/6| Do. 5S perCent Cum. Pref. .......... 9 —5 411 O|Mar. Sept 
$i derminster & District „I5 | 165 4,173 4% | Do. 4% Deb. Stock........- —( , 85 —89 | 410 O0 ss 
distal - Kilmarnock Corporation .| ,, 23 171 2,641 5/0 | St. James’ & Pall Mall Elec. Ord........ 84—9 511 0 | Feb, Aug 
‘ap dem Kirkcaldy Corporation .. ES "i 2: 3/6 | Do. 7perCent. Pref......... ene 6$—7 5 0 0|Feb, Aug 
pte Lanarkshire Trams Co. ..; , 2l 1,795 55,163 34%] Do. 3f per Cent. Deb. Stock (red.)....| 824—854 | 4 2 O | Jan, July 
EET Lancashire United ......| 4, 20, 1,716 50,222 4/4 | South London Electric Supply Ord..... 21—3| | 6 10 6 | April ..... 
xe Leeds Corporation. ......| , 23 | 8,386 174,960 5% | Do. 5% Ist Mort. Stock (red.)........ 96 —99 |5 1 0 Va 
rem Leicester Corporation .. Jo 23 .790 94,290 - /? | South Metro. Elec. Lt. & Power Co. Ord. 1— v Feb, Aug 
UNT Leith Corporation ......| „ 23 10,730 0/83} Do. 7 per Cent. Ist Pref ..... pecoeee| I$—18& | 518 0} Feb, Aug 
Lincoln Corporation ..... » 2 2,886 He Do. 44 Ist Deb. Stock (red.)........ 96 —99 | 410 11 | April, Oct 
Liverpool Corporation ...| ,, 16 | 13,462 420,447 1 Urban Electric uppi Ord s ipo ess i 25 April, 
ive Liverpool Overhead Rly. | ,, 24 ,86 58,385 5% Do. 5per Cent. Pref.ex 3/-&2% in Certs) 2ł—2; |5 4 0| April, Oct 
gout London County Council .| ,, 13 | 38,450 813,871 9, | Uxbridge & District E.S. Co. 5% Db. St.| 994—1014| 4 18 6 a 
site London Elec. Ry. Co..... ,, 23] 10,795 467,370 11/1 Waste Heat & Gas Elec. Gen. Stations.. —1] | 6 8 0| May, Aug. 
te London United ........| ,, 22, 7,329 213,564 5/6 |tWestminster Elec. Sup. cececececess| S8t—8$ | 514 3 | Mar, Sept 
ue e ee Corporation ..| ,, 23 54 9,488 2/3 | Do. 44 per Cent. Cum. Pref. ........ 44—5} |4 5 9] Jan, July 
en (o) e [- PPP eee ee oe PN 
me Mister Corporation .| ,, 23 | 17,200 369,540 
het erso Way .ixecsss » ; i j 
Ta Nn s aaa Go ced ee Electric Railways and Tramways. 
E Metropolitan Dist. Rly...|  ,, 11.225 | + 442,556 
di . Metropolitan Elec. Trams. i 15 8,732 + 295,960 ace Bath Elec. Trams Pref. Ord eerteeceenoner —k ee April $5.9 
Middleton .............] , 15 + 11, 0/6 | Do. 5 per Cent. Cum. Pref........... i—$3 |6 8 0| Jan, July 
os Nelson Corporation .....| , 23 + 4.520 41%| Do. 4j Ist Mort. Deb. Stock (red.).... 72 —77 |516 10 | April, Oct 
y ‘Newcastle-on-Tyne Corpn. » 23 4,578 | + 100.567 419/| B'ham Dist. Power & Trac.4i IstDeb,Stck| 85 —83 | 5 2 0 | Jan, July 
n Newport (Mon.) ........| » 23] 790] + 15,959 495 |tBristol Tramways & Carriage Ord.......] BSF |61 0 Feb, Aug 
Qa Northampton Corporation| ,, 22! 616 | + 12,212 44) | Do. Cum. Pref....... eene | 90771 15 10 0 s 
a Oldham, Ashton & Hyde. ,, 15 655 | + : 4 Do. 4 per Cent. Debs............... | 100 —1 318 6| Feb, Aug 
T Oldham Corporation ....| ,, 24] 2,262] + 48.543 .? | BritishElectricTraction6%Pf.Ord.NonCm| 8 —10 a June, Dec 
Perth (N.B.) Corporation. M 20 201 + 2.703 ove Do. Def. Ord. SES iip REA TS 44—6 "n A 
» Perth (W.A.) Elec. Trams. " E re 6% | Do. 6 per Cent. Cum Pref..,......,.| 85 —88 | 6 16 Feb, Aug 
(m *Peterborough ..........| 4, 15 241 | 4- 5,798 £3 | Do. 7 per Cent. Non Cum. Pref.......| 46 —49 | 7 3 pn 
ae Portsmouth Corporation .| ,, 23 { 3,227] + 50.756 5% | Do. § per Cent. Perpetual Debs..,.... 90 —93 |5 7 April, Oct 
i Potteries ...........] 5, I5] 1,809] + 68,420 9,| Do. 4jperCent. 2nd Deb. Stock......| 74 —78 | 5 15 May, Nov 
1 P n Corporation UC » 861 + 18 727 rA Central ndon Ordinary Stock. etecoce 73 —75 4 0 Feb Aug 
if Rotherham Corporation .| ,, 20 1,024 | + 008 | Do. Gtd. Assented Ord. Stock ......| - 81 —83 p PT 
Ie x Rothesay da ab e v aad eae m 5 734 PES 8.380 49 Do. 4 per Cent. Pref. Stock. icai es 77 —)9 5 1 Feb, Aug 
fi a Salford Corporation aye X 25 5,041 + 110,793 4 JA Do. 4d per Cent. Pref... ex 104 —106 4 4 ‘os 
an ies ph «e99090205099599€9 žė PS di A D. cto said Maen d Ord. Stock.. a n ne 2. 
iP OSS .... ereenvecer rT) 15 ; ad Ace NALE T 7 E "e 
pee. y Sheffield Corporation .... » 24 22H H 156297 % Do. Gtd. Assented Df. Ord. Stock....| 8) —82 : "E Fob: seir 
as » Singapore Trams NP a h O, Do. 4 per Cent. Debs... . eee en 37 —99 1 0 an “July 
eae South Metropolitan......| „ 15] 1,148] + 27649 |— % | City & South London Rly. Con. Ord..... 2 11 6] Feb, Aug 
! if South Staffs @eoecececere ’ 15 959 — : 9 Do. 5 per Cent. Pref. (1891).......... 98 —100 3 0 Fi : 
y So , 32,768 i+ eb, Aug 
uthampton E iad ne ae 3 um O, Do. (1896)... . 5 peer rrr trm 98 —100 0 0 Feb Aug 
Southend Corporation ace n 20 1,752 + 21 374 + Do. 1901)... ooo een 97 —93 1 0 Feb, Aug 
ame a " | M 10624 |+ E E E LOU Ane 
a sas: e s quse Eee ee decr] P$ [reo mm 
xd er rporation..| ,, 24| 1,55 p " orthern y .Ord.........] 22 7 ET 
L | Sunderland D m MS ME. XE T 31 E ” | Hastings & District Elec. Trams Ord..... erg 7 6| Mar, Sept 
Swansea Trams.. oroso ” 15 1,383 + 4l 448 + 7;1. Do. 6 Cum. Pref. se*09090506806992 i—i 14 0 f Oct 
e r heh Corporation HM A 20 18b + 3.421 + ales An ec*accost9e0068g.* 31i oe Mar : Sept 
TUN **000409*600609202€ "T 1 j le per nt. Ol. casccesecsesene — d 
ay Tynemouth and District .| ;, Bi sit i 44 81 Do. 44 per Cent. Dobs........-::....| 78 4 i2 |n opt 
P6 warside Tram. Co. .....| , 20 578 | + 4228 |+ Lof Thanet E. T. & Lt. 5 per Cent. Pref..|  241—2 15 0 Mar i , 
i allasey Corporation... . . 23 i , 4v) | Do. 4 per Cent. Deb. Stock..........| 73 —7 ar, Spt 
Walsa - L411 | + 26974 |t 2 6] Jan, J 
x W ll Corporation LP » 23 682 + 20.947 + 6 tLanarkshire Tramways. ...-sssseresece 91—10t 18 D b, z AuL 
d Warrington Corporation..| „ 21 | | 423 | — 970 | 33 S9, | Lancs Utd. Trams 5% Prior LienDeb.Sti.| 76 —78 8 0| Jan jul, 
E Weston ai Lm Ora Hon | » A| 2662| + 56559 |+ 1,383 A Fondon edi 4% Deb. Stock........| 91 —93 6 0 Jur 
e ^ *Nare.... e. T 15 492 T 5'731 '997 per nt. Ol. scosesososoeo 71 —73 11 d. 
st Wolverhampton Co. ..... ; T 4% | London United Trams 4951st Mt. Db. St : "m 
walverhampton Corpn..| , B L1» Be 16,998 |+ 1,274 i Mersey Con. Ord, Stock oe 2 = 5 0 an, July 
| e*200*00099029 »" 15 46 ee oe 9, e po rams b.'Stock zf. ee [] 
JE DOCERE FE LM ISE Sie Bo. Spar Cant, Db Stock TEE ENFER e ur 
Yorkshire Wa ej » , + 49.176 |+ 5,500 ated.... 74 8 3|Fob 
ire Woollen Dist...) ., 15 1,175 ' + 37,897 + 2,794 ob, Aug 
f Ex Oivilenl yg. 


a) These comparisons are with the corres 
ponding period last year. * Partly electrical. ||| e No allowance has besn made for accrusd Intsrsst or reis notion, 
EBT. HET T. 


ł Minus 2 days $ Minus 3 days. i Plus 3 days. 4 Plus 2 days. 
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gale Be Fe Get a Be ES] ek tae | ag | Aper tae ae aneri” | Faimes] Soe” 
ee per nt.“ D ock. E : — i oe 0 ep . Misi eee UR. 
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Do. 4j First Pref.. way Ord..... 9—8 |4 6 3 fant: July t. | 5% Angio-Pos i cy Cen de um S s d, 
St. | 39 Und. abe Ext. Pref. ‘a t UNE SU os Jan, july 5/0 | Chiti RUE se Tel5% 1st Mt. Db. Stk. | 1094 —à 470 
Sri d | De "eet arr n (Int. Guar. by 5°70 | feb. Aug +208] G-sin ied ^ Ist Mt. Db. Stk.| 104 1954] 3 16 9 Jan, July 
St. | 4 4 nsoltd. Rent-c ) 74 — , Aug 1 ve onte Vi e 5% ist Mt. Con. Bds... 2A— 14 3 ‘ 
Bt off Do. Glar, Stock 4 per Co emi 69 aie 1 12 2 m. add nes o k seep ag A hone Ord ven. Bds... ae 7 5 0 0 | MD aaa 
4 nt... ,» i ork AINAN ; € i cisa 
1| 8 Bid. Potierle per Cat Perp, Deb Stock ....| 136 4 T 9 Jen. ju S 1 omi enta Telephone Co, 30 yr. Bia ear p E i 4 Nov... 
st.| 44%. Do roe ty i | $i» | 8 | ia ay |S r | Do, 4 per Gent: a pum 0 Hon | 413. gi Men, No 
SE (iss Set he de ESHEE AN i| Tah, Gx operate Do, Ste (ad) EMITE Gt 
bee oe 1T — Li 4 Db. Stk. (red.)... I " 
Dl a 4 per rir AM. 69, Cm. Pref. 82° m : a 0 Pe ae St. 4i Bo 5 ad id T to 230 tk a deis 5 NEL i 19 3 | ire fed 
si| AA, Do. 44% Bonds. D ME es [$10 May, Nov af Deb. St. Rede ceci SEE EAP 8 | hs July 
ee 1 Do. HE Cm. In. Deb. Rd. 5 DEED ore H 0 Jan, iiy 5 3 R Financial ME M ecsecth 101 1—1031 4 > l D | hike, DE 
Yorkshire (W.R) Elec.” TM UIUDG Hs $0 10 | Sp Globe eleg Deme e ae | ML LL 
St. | 45, Do. e per Cent Elec. Trams, LI) ses. d ue ó > D l i 10 oo, gee per ae E Trust. ortis Pref. Emi m | 
ven um aera DNE (i l une, Dec nie cene a ets DE. —1315 4 an 
Electric M ebs...... i —4 |318 6 March rust (Cert.)........ T 121-12 4 0 g De uly 
4 anutacturi oy Uma CM Colon 1426127. | 4M 9 p,DcMr]Ju 
4: ng, &c. 6 0 . ial and 414 3 | SPDcM 
Uh fran Electric Mie Oat ae Jan, July | 5/ 2/9 Railways ee Electric i 3 | April Oct 
100 Do. 6% Cum. E 98 —100 | 4 10 5, 2 Anglo- Argentine 5% amways, &. | | 
EA a | Automatic Tele Con. D ae ara ee k—t 7 14 À ET S 4% 510 Cum. P Pret... | 4B—4 
l on Mig ts Cm. Pi s'—39 512 0 April, Oc St. | S8 Do. e alar st lai as HOP [S1 Q| Aen 
on. ee mp dr rates vor M E l4—14 : 2 0 t St. 56) Po 5% Deb. mutuelle: d jl ~93 4 18 & an , Oct 
5 6/0 | British Insulated & Helsby Cables ul BR or [436-9 ba | Bate Elec m toco c ios 954—974 | 4 12. 0 jus um 
EE EI imam Ed diiimem EE T P RLE EE CF 
per Cent. Ist Mort, Deb. (ed 6 1 2 IE D per Cent. Cum. Pr d... Z 4 18 ; 
110 Do. 59 st Mort. D -+ 5)—6 9 St. /o o. um. Pref.. ces 2—7? 0 i 
XT Scot =e dae bdr pe (E 8 Patho CE E acd iii Es 
AE oms'n-Ho 6% Pf.. e —102 } 4 18 an, Jul t. 5% Do ref. Ord. S y Db. Ord. —101 49 May "Nov 
100 69 British Westin h ust'n 4495 ist Mt.D i—1 0 y 40 44° . 595 Cu tock .... e.s.. 125 —130 0 Jan, ov 
Ko 2, De Weathoue 10 pet dat ty "m 5 6 el ee 100 4]4| Do. Sco Cum. Pref. Per. Stock... ti Ziel g 39 Mar EM 
St. 5 A Do. 4 per bd Prior Lien. Dbs. redi t —id 411 9| Mar.” St. 4142 Do. Vancou nt. Ist Mort. Dbs......., 102 —105 5 3 6' May. pt 
St. | 4 2 Brush Elec. B CN Deb. SL ) 100—103 2° Feb, Sept Št | ae Do. 4}% shh Power Debs......... , 100 —103 415 0. im Nov 
St, ‘tie Do. 44% Perp. Prior Lien Deb. óc ceo ET o P^ xu Esc cL en 5, Perp. Con. Deb. St... 1-114 1. 6. Apr July 
i Do. o Perp. lst D eb. Stk.)  701—75; 516 0 05 | Bu es Lacroze Trams Ist Mi Db 951 — 4 80 pril, Oct 
t| 2 Dj ATHEN Ae us die 2nd Do SE: peers ee §—753 | 6 12 0 Jan, “July k 5| 5/0 "Deb. sd Port Nus purus Db. AS aa 473 Jan, July 
Stu ri A bo 5 per able Con. Ord cerne: 101— 16 13 S Mar, Sept 5! 2/6 god Tramways (1 te 137,610 ui | 8? in | Mar, Sept 
sd coe ine mel UEM MITAA i g a hy un ox Pe En Cg Prt src 7-91 |612 pipe A 
o à ali Co.. & 0 , july ape E] eb. Stock (red. 4,—5 0 OY see 
: d. | Co 44 per Cent. 1st M 99 411 0 Jan, uly 5| 1/3 Cit ectric Tram Sh (red.)..... ev 96 == i 417 6 Mar, 
IPAE iud enm. Seta iim we peer sais] NZARE js, je 
5| Do. 6 "TRU RR AME bl bami? 9 , Nov f.. | 5% lombo T eb. Stoc 54— 0 t oer 
al siii Sommer & Co (Nos, | 16 8 sanu poH n è Feb, Aug |o 17 A eart UICE lst MEDB, i (S3 [15 9 su 
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5| e. P Prol M — t o S jan in St. | 5% Kalgoorlie Elec. Trams. Sh...... n is S Or Feb, Aue 
Bolas, | Dos CS pad). CA SRidipd) Ci |? 8 0 | Sept. July f St.| 3% | Do. 5 per Cent. ams, Sh ires 87 —92 |5 8 6 
St. 5% Do: 4 per Cent MEE ut e Sept. ..... 1 0/7; Lisbon CE “up” Bas Stock.... as kt June, Dec 
2 5% | r Cent. 2 Stock (red.) 1} Fe A l 0/73 lec. Tram tto.... 90 |51 ay 
52 VAA "Do. r Cent. 2nd Deb. Stock..... 53—62 |6 9 o Feb, Aug D Lope a care Ord. iilii 25—35 8 t : jan, Jur 
495^: ; onstruction Go, scene E 12 June, De E M per Cent. Re " EUM > — l} i4 7 an, July 
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Pix FEE Id SEEN E 
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ld, oig. aa Rubber Gut For ^s W eea cob | 6 | Feb, Aug St. | 45% Montreal St Pu Ma ba id QA 5 1 0j|Peb Auk 
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used for lighting some of the carriages. Indeed, its employ- 
ment on railway trains, in spite of what has been said, is 
much more prevalent than is supposed. The Midland 
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| accidents as that at Aisgill can never be wholly prevented, 
NOTES, much can be done to mitigate their horror. Oil gas, whatever 
its virtues, is an inflammable substance whose use on trains 
should be definitely forbidden, tools should be carried in 
every coach on the train, while the provision of properly 
equipped fire buckets and extinguishers should not be 


lost. It occurred near Hawes Junction, in Westmorland, | neglected. More might also be done with regard to the fire- 
proofing of carriages. All these precautions are, however. 


and the horrors of the collision were augmented by fire, 

while for this reason also the mortality was greater than designed to reduce the horrors of an accident rather than 
would otherwise have been the case. It was made abun- | tO prevent it. Prevention, as we all know, is better than cure; 
dantly evident that this fire, if not actually caused by, owed | and we feel that in this direction, too, all has not been done by 
its rapid spread to the escaping gas which was carried on the the companies that might have been done. Tr ack-circuiting 
train for lighting purposes, and as a result Major J. W. | has been recommended in numerous cases, but without 
PRINGLE, R.E., in his report to the Board of Trade recom- | effect, and some method of stopping a runaway train might 
mended the adoption of electric lighting on trains wherever | Certainly be tested more thoroughly than has been done. 
possible. Now, in September, 1913, history most disas- | There are plenty of systems to choose from. Indeed so 
trously repeats itself even to the character of the accident | little has been done that it looks as if the railway com- 
and the place at which it occurred. The details are, un- | panies preferred to incur the expenses of an accident rather 
fortunately, familiar to all our readers. One express train | than the cost of preventing it. 


Tan into the rear of another that was stationary, and 

before the passengers could be rescued the wreckage was | The Measurement of Peak Voltage. 

enveloped in flames so hot that it was impossible to ap- | Tue problem of the measurement of peak voltage is most 

proach at all closely. This fire seems to have originated | accurately solved by the aid of the oscillograph, for the 

from the live coals of the colliding engine, but from the | method of calculating the maximum value from the square 

rapidity with which it spread, and from our knowledge of | root of the mean square, as indicated by a voltmeter, is but 

the construction of modern railway carriages, we may | a poor substitute, for the obvious reason that it depends upon 
the assumption of a wave form which follows the sine law. 


directly deduce that gas was a contributing factor to the 
holocaust. It is, moreover, definitely stated that gas was j It is pointed out by Mr. H. A. Morss in the “ Electrical 


A ONES 
Gas on Railway Trains. 
: IN December, 1910, it was our misfortune to chronicle 
àn accident on the Midland Railway in which 12 lives were 
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World” that currents employed in testing commercial 
cables are by no means negligible, and that therefore there 
may be considerable distortion of the wave form, thus 
rendering erroneous the calculations made from voltmeter 
readings. In order to avoid the difficulty the author states 
that he has had constructed a modified and simple form of 
oscillograph which gives only straight-line indications, and 
these depend on the maximum values of the E.M.F., what- 
ever the wave form of the latter happens to be. Of course, 
the instrument is defective to the extent of not giving any 
information as to wave form, but there must be many cases 
in which this is not required, while the maximum value is of 
vital importance. At all events, it appears that a simple 
instrument of this nature is being manufactured in America, 
and it is intended shortly to place it on the market in a 
commercial form. 


— ee 


Automatic Sub-Stations. 

THE wages item in the sub-station balance-sheet is one 
which at the present time is a very serious one for the supply 
engineer who, upon the one hand, is harassed by the de- 
mands of his attendants for better wages, and on the 
other, is faced by the necessity for cutting down costs in 
every possible way. To such a one the Paper by Mr. H. R. 
SUMMERHAYES, which we give in abstract on another page 
of this issue, will perhaps be of interest, though it refers 
entirely to American practice. Mr. SUMMERHAYES de- 
scribes an automatic rotary-converter station at Detroit 
which has been erected to relieve the load on another sub- 
station without extending the feeders. The idea of auto- 
matic sub-stations is not, of course, new in this country, 
though we do not remember that it has anywhere been 
carried out in quite the same way or on so large a scale as 
at Detroit. On the other hand, it is open to doubt whether 
the advantages of the system are as great as they at first 
seem to be. Against the saving in attendance charges, 
with which may be placed freedom from labour troubles, 
must be set the first cost and maintenance charges of the 
automatic apparatus, together with the difficulties which 
may arise from the unreliability of the equipment. There 
may be, it is true, a saving on the buildings owing to the 
fact that the comforts of the attendants do not have to be 
provided for ; but this can only be a small matter, especially 
as it may become necessary as the load increases to sub- 
stitute attendance for automatic working. It will, there- 
fore, be obvious that the etablishment of a particular class 
of sub-station really depends on the extent to which the 
district considered may be expected to develop. If its pos- 
sibilities in this direction are small, then there is a case for 
automatic working ; otherwise we feel it is at best a tem- 
porary expedient. 

Outdoor Sub-Stations. 

ANOTHER way of saving expense on sub-station buildings 
is to do without them altogether. This solution has re- 
ceived some favour in the United States, and in another 
column of this issue we give an account of such a station 
and of the climatic conditions under which it’ operates. 
Here, again, we feel that the idea would not be altogether 


applicable in this country, with its densely-populated area. 
and its regulations regarding overhead work, way-leaves 
and public safety. For if it is necessary to spend large. 
sums on barbed wire entanglements and other protective 
devices it may be cheaper, if for no other other reasons, to 
put up a building. Apart from this, however, and apart 
from the difference in climatic conditions in this country 
and the United States, the saving bv the employment of 
outdoor apparatus does not seem to be so great as might 
perhaps be expected. Recent figures show that in practice 
the difference in first cost is negligible, while the area 


occupied is almost double as great in the case of outdoor: 


plant as in the case of a sub-station building with the same 
machine capacity. Overhead work and a hot climate, both 


of which are factors in favour of the outdoor system, are. 


neither of them prevalent in this country, while the argu- 
ment that an outdoor sub-station is less open to fire risks 
can scarcely be taken seriously. At present, then, we see 
little future for the idea in this country, though we shall 
watch any development that occurs with a friendly interest. 


— 


The Telephones of the World. 


ON another page of this issue will be found some statistics. 


compiled by Mr. W. H. Gunston relating to the telephone 
development of the world. In spite of numerous diff- 


culties, both in gathering the figures he required and in their: 


compilation, the author has been able to produce some 
interesting details regarding the number of, exchanges, 
call offices, stations and the population per telephone in 


Europe and the United States, besides giving us rather: 


more meagre figures for the other Continents. In Europe 
Denmark leads the way with a population of 24 per tele- 
phone, while Bosnia-Herzegovina brings up the rear with 
2.279 per telephone. Great Britain comes sixth on the list 
with a population of 65 per telephone, being beaten by 
Germany with 56, but leading France, Austria, Italy and 
Russia among the Great Powers. In North America the 
United States possess a population of 11 per telephone, 
while in Canada the figure is 23, thus showing that in this 


is further emphasised by the statistics relating to the 10 
“ telephonically " best-developed cities in the world. Of 
these 10 no less than nine are in the United States, the only 
European representative being Stockholm, which comes 
third with a population of 4-6 per telephone. 


that we should attempt to discover some apologia for our 
position ; but our attempt is frustrated by Mr. GuNSTON 
himself, who points out that these figures are not directly 
comparable owing to the wide divergence of conditions. 
The value of money, the cost of labour and materials, the 
density of population, the state of internal communications 
and the development of the telegraph and railway systems 
are all factors affecting telephone development. This, of 
course, must be admitted. On the other hand, this country, 
with its thickly-populated areas, its commerce, its mines, 
its stock markets, its agriculture, offers a field for telephone 


development which has not been employed as it should 
have been. | 


case at least the New World is far ahead of the Old. This. 


Seeing our- 
selves so woefully in the rear in this race, it is but natural 
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* The Micro-Chemistry of Corrosion.’’—Among the Papers 


Royal Engineers (T.F.)—Joseph B. Hordern has been 
appointed Major in the Northern Cable Signal Company, 


Northern Command Signal Companies, Royal Engineers (Army 
Troops). 

Thos. O. Edwards has been appointed Captain in the Electric 
Light Company, Glamorgan (Fortress) Engineers, Royal 
Engineers. 

Progress in the Aluminium Industry.—The Neuhausen 
Works, Switzerland, of the Aluminium Industrie Gesellschaft, 
together with its subsidiary industries, such as the manu- 
facture of caleium carbide and nitric acid, involve a present 
capital of £500,000, reports the “ Journal of Industrial and 
Engineering Chemistry." Extensions are at present being 
carried out in various directions. The whole output of these 
works in 1912 was purchased and a great increase in net profits 


was shown. 

According to the “ Engineering World," the Aluminium Co., 
of America, in endeavouring to increase its output to cope 
with the demand, has experienced difficulty in obtaining 
sufficient electric power, but has now secured water rights in 
North Carolina and Tennessee. Until the development of its 
own scheme, however, the company will use power supplied 
by the Tennessee Power Co. from the Ocoee river, near Chatta- 
nooga. The most notable growth in the industry at present 
is that in connection with tubing and aluminium foil. This 
company's Massena plant is also being greatly extended and 
will take power from the Cedar Rapids power scheme on the 


St. Lawrence. 


The Reconstruction of Southwark Bridge.— Among the minor 
problems of London traffic is that of its bridges. Although in 
recent years these have become fairly numerous, in character 
they have not always been able to keep pace with the great 
increase in the traffic. Thus it has been necessary to re-build’ 
Vauxhall Bridge and to widen Blackfriars, Westminster and 
London Bridges. Among the latest to receive attention of this 
kind is Southwark Bridge, though here the problem has been 
rather different from that in other cases. Much of the utility 
this bridge ever possessed was counteracted not only by its 
narrowness, but by its very steep approaches. To improve 
matters, therefore, it was necessary to demolish the 
old bridge and to construct instead one of a much more 
modern type. This work has now commenced, and it is 
Interesting to note that the contractors, Sir William Arrol & 
Co., are largely employing electricity for driving the necessary 
machinery. One of the clauses in the contract states that a 
crossing is always to be left open for foot passengers, and to 
fulfil this condition a girder construction of box form has been 
erected on each side of the old bridge. These footbridges will 
also carry three overhead travelling cranes of 10 tons capacity 
and 84ft. span. Each of these cranes will traverse the whole 
length of the bridge, and will be used in the work of demolition. 
On each end of the bridge is a jib crane, one of which has a | 
capacity of 7 tons and the other of 10 tons. Other electrical 
equipment at present consists of a number of electric drills, | 
but when the work becomes more advanced pumps and com- 
pressors will also be installed. The electrical energy for these 
purposes is obtained from the mains of the City of London Co. 
ata pressure of 420 volts. These mains are run in at the end 
of the bridge, where they pass through a special switch house 
Where meters are installed. The lighting of the bridge, which 
was formerly by gas, is now carried out by means of metal 
filament lamps suspended at convenient points from the tem- 
porary work. These lamps are also supplied through circuits 
controlled from the meter house. | 


Cable Interruptions, Date of Interruption. 
Latakia—Palura |... enne May 26, 1910 
Scalamova — Samos April 21, 1912 

Bhodész:iocco eut ideits- April 21, 1912 
Bessika—Tenedos |... s secs April 24, 1918 
Poulocondore—Pentianac AA TEE aca DEI. RE E DIU July 5, 1918 
Jamaica—Colon ...4...... esses ern ... June 9, 1913 
Chorrillon—Mollendo (Perou).............. see. duly 29, 1913 
Sasebo— Dairen .......c0cc0008 oes on, Aug. 21, 1913 


read at the recent meeting of the Institute of Metals, held at 
Ghent, was one on the above subject by Dr.IC. H. Desch and 
Mr. S. Whvte. Experiments are described in which uniform 
areas of various alloys are corroded for a definite time under 
the influence of an electric current. The material dissolved 
by the electrolyte is analysed, as well as the adherent metallic 
deposit. The surface of the alloy is also examined micro- 
scopically before and after the removal of this deposit. Only a 
few milligrammes of material have to be used for each full 
analysis. The alloys used in the first series of experiments 
are beta alloys of copper and zinc with and without the addition 
of tin oriron. Quenching from above the transformation point 
(470 deg.) increases the corrosion, although the action is 
slightly retarded at first. Iron hastens corrosion, whilst tin 
retards it. The influence of the latter element, however, is 
chiefly mechanical, owing to the formation of a tough, 
adherent layer of basic salts, which serves as a protective coat- 
ing. The microscopical appearance of the corroded surfaces 
is characteristic. 

Board of Trade Report on Tramway Accident at New- 
castle-on-Tyne.—The report of Lieut.-Col. P. G. von Donop, 
R.E., to the Board of Trade on the accident which occurred 
on the Newcastle tramways on June 21st last has now been 
issued. <A car, of which one of the hand brakes was disabled, 
was being driven to the carsheds by a fitter-driver when it ran 
away down the Westgate-road and collided with another car. 
The second car was forced forward into a third car, which was 
standing in front of it. The motorman in the second car and 
five passengers were slightly injured. The car which caused 
the accident had been put out of service at the Elswick-road 
terminus, and was being driven to the junction with Westgate- 
road, where it should have taken the left curve into the latter 
road on its way towards the carsheds. While the points were 
being shifted, however, it ran away down the right-hand or wrong 
curve, which is on a gradient of 1 in,45, and gathering speed on the 
part lower down, where the gradient varies from 1 in 13:5 to 
1 in 21, got out of control. Owing to the defect in the hand 
brake the driver could only use his magnetic brake ; and it had 
been agreed that he should signal to the conductor, whose hand 
brake was working satisfactorily, when he wanted it applied. 
At the junction the conductor descended, without applying the 
brake, to shift the trolley pole, and the car started off down 
the wrong track. The driver does not appear to have made 
any great effort to stop the car until it was too late, and the 
inspector remarks that one cause of the accident was this 
man's want of skill and resource in the use of his brakes when 
the car first started from rest. He recommends that the Cor- 
poration should consider the 'advisability of fitting their 
Westinghouse magnetic brakes with the mechanical attach- 
ment which allows the slipper to be applied by hand as well 
as electrically. 

Electric Traction in London.—It is now announced that the 
Metropolitan Railway Co. have acquired the Great Northern 
and City Tube Railway, and took over its working on 


| September 1. The Great Northern and City Railway, running 


from Finsbury Park to Moorgate, has subways which connect 
it at Finsbury Park with the Great Northern main and suburban 
lines, and at Moorgate with the Metropolitan Railway and the 
City and South London Tube. At present the Metropolitan 
Company have powers to extend the tube to Lothbury ; and 
other extensions for which it is proposed to apply for Parlia- 
mentary authority are to the Bank, in order to Join up with the 
Waterloo and City Tube, and to the Metropolitan Station at 
Liverpool-street, so that the company can run through trains 
to Finsbury Park, the Great Northern and City being the 
only London tube railway which will take railway vehicles of 
standard dimensions. It is stated that the stations of the line 
will be renovated, and improvements introduced for the con- 
venience of passengers, while the train service will be 
accelerated between the intermediate stations, and the time 
occupied in the journey between Finsbury Park and Moorgate- 
street Stations materially reduced. Other schemes upon which 
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work is in hand or under consideration include the following : (1) 
The linking up of the Hampstead and City and South London 
‘Tubes, a project demanding the widening of the tunnels on the 
greater part of the South London line. (2) The provision of 
a Junction between the Great Western main line and the 
Central London Tube, via a new line now under construction 
from Shepherd's Bush to Ealing. (3) A junction between the 
London and North-Western Railway and the Bakerloo Tube. 
(4) A Thames Valley extension of the Central London Railway. 
(5) The construction of the junction between the Bank exten- 
sion of the Great Northern and City Tube and the Waterloo and 
City Railway will necessitate the widening of the Waterloo line, 
& scheme which its owners, the London and South-Western 
Railway, are apparently willing to carry out. (6) The 
extension of the Hampstead Tube so as to provide an inter- 
change station at Charing Cross with the District Railway and 
the Bakerloo Tube. When these various schemes are complete 
the idea of running main-line trains from the North, Midlands 
and West into the very heart of the City will come within the 
sphere of practical politics, and the difficulty of getting across 
London, which has become much less in recent years, will be 
stil further reduced. 


The Electrically Produced Steel Industry.—The following 
details regarding electrical furnace development in the steel 
industry are gathered from a series of tables dealing with the 
subject in the “ Iron Age." The output of these furnaces is 
mostly special steels, such as tool steel and steel castings.: 
Of the total number of electric furnaces in Germany 16 are of: 
the arc and 16 of the induction type, 13 of these latter being 
of Róchling-Ródenhauser pattern. Of the English furnaces 13. 
are of the arc as compared with three only of the induction 
(Kjellin) type. France has seven Girod furnaces, which, 
together with others, make up 10 of the arc type, the induction 
type being in this case limited to three, which are of various 
kinds. Italy, which next to Germany has the greatest 
number of electric furnaces, has 19 of the arc type, equally 
-divided among the Stassano, Keller and Chapelet. Of fur- 
naces, that most used appears to be the Héroult, the total 
number of these being 22 ; while 18 Róchling-Ródenhauser and 
10 Kjellin of the induction type of furnace are at present em- 
ployed. The following table gives the total number of fur- 
naces in use by individual countries :— 

Total Electric Furnaces. 


European Countries. No. | No. 
"Germany rarer erite 32. Europi voi cro naea as 110 
Urs sire cesie h nee IO... Brazil ceccis ayies sce ceceneeasea I 
Switzerland  ..................... 2: Japan t l 
[tales ci ett excede esti taddes 90: | Canadienne 3 
yl] ———  — MÀ 13: MEXICO’ xi eosek etre ei eque etd 4 
Bel gid oie eniinn 3 | United States ................ ees 19 
Englanulsc sc eor 16 —- 
Russia efena 4' Grand total ................... 138 
Swedi ooer scs ux ERE EnO ERA 6 
Norway aos ua edu eL RUE E 3 
MODAN ee l 

Eütope oes cui sentes i 110 ` 


‘Of the 19 furnaces in the United States now in operation or 
building seven are credited to the Héroult design, four to the 
Girod, two to the Hering, one to the Róchling-Ródenhauser, 
and one to the Kjellin, the other four being of special types. 
The arc type predominates with 16, while three are induction 
furnaces. The total tonnage capacity of the furnaces noted in 
the above tables is about 438 tons. 


* Phosphorus with Aluminium Alloys." —Among the Papers 
read at the autumn meeting of the Institute of Metals, recently 
held at Ghent, was one on “ The Influence of Phosphorus on 
some Copper Aluminium Alloys," by Prof. A. A. Read, in the 
course of which some mechanical and physical properties of a 
number of 5 and 10 per cent. aluminium alloys with copper and 
varying amounts of phosphorus have been investigated. The 
effect of small quantities of phosphorus, up to 0'2 per cent. on 
the 5 per cent. aluminium alloy, is to diminish its capacity for 
hot rolling, though its behaviour in cold drawing is improved. 
The yield point and maximum stress of the annealed metal are 


-o P —Ór 
—— 


slightly raised, and the reduction of area is lowered without. 
however, affecting the elongation. The resistance to alterna- 
ting stress is slightly increased. Tested in the form of chill 
castings with varying amounts of phosphorus, up to 1 per cent., 
the yield point was found to rise considerably ; the ultimate 
stress attained a maximum at 0:52 per cent., but the elongation 
and reduction of area fell rapidly. Phosphorus has a hardening 
effect above 0-25 per cent. The 10 per cent. aluminium alloy 
suffers considerable loss in its mechanical properties by anneal- 
ing; (O1 per cent. of phosphorus slightly improves the 
character of the annealed metal. There is, however, no im- 
provement in the properties of the cold drawn metal, or of the 
chill castings. Phosphorus cannot be added to this metal in 
greater amount than about 0'2 per cent. on account of the 
formation of aluminium phosphide which gives off phosphine on 
exposure to the moisture of the atmosphere. Phosphorus lowers 
the melting point and conductivity for electricity of both the 
alloys. The presence of phosphorus up to 0:11 per cent. does 
not affect the characteristic alpha and beta structure of the 
10 per cent. aluminium alloy. Above about 0-2 per cent., 
however, the cast metal shows specks of phosphide in the beta 
constituent. The phosphorus in the cast alloys containing 5 
per cent. of aluminium separates out as a phosphide in the 
boundaries of the crystals of the alpha constituent. On anneal- 
ing these boundaries ball up, and if less than 0:25 per cent. of 
phosphorus be present the phosphide passes completely into 
solution. The structure of the annealed and cold drawn 
metals, with 0-2 per cent. of phosphorus and under, is precisely 
similar to that of the pure 5 per cent. aluminium alloy, except 
that the alpha constituent containing phosphorus assumes a 
deep bronze colour on etching with an acid solution of ferric 
chloride. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. R. M. Archer contributes an article on “ An Experimental 
Alternating Current Plant ” (p. 889). 

* We describe some details of “ American Outdoor Sub-station 
Practice ” (p. 888). 

We give an abstract of an article by Mr. A. Strauss on “ The Street 
Lighting of Dresden" (p. 887). Our leading Article (p. 898) also 
deals with this subject. 

AnYabstract of a Paper on “ Automatic Substations ' recently 
read by Mr. H. R. Summerhayes before the American Institute of 
Electrical Engineers is given on p. 891. 

An article by Mr. W. H. Gunston gives some details regarding “ The 
Telephone Stations of the World ” (p. 894). 

We publish an abstract of a Paper on “ The Electric Refining of 
Steel in an Induction Furnace," read by Mr. O. Frick before the Iron 
and Steel Institute (p. 884). 

We give an abstract of a report on the “ Corrosion of Metals." 
which was presented at the recent meeting of the Institute of Metals 
(p. 896). 

A Paper on “Electrothermal Phenomena at the Contact of Two 
Conductors, with a Theory of a Class of Radio-Telegraph Detectors. 
recently read by Dr. W. H. Eccles before the Physical Society, ts 
given in abstract (p. 900). 

A full abstract of the Annual Report of the Pacific Cable Board 
is given (p. 908). | 


1 


OBITUARY. 


H. PriTZNER.— We regret to record the death of Herr H. Pfitzner. 
of Cologne, managing director of the Ost-Europaische Telegraphen 
Gesellschaft and a director of the Deutsch-Niederlandische Tele- 
graphen-Gesellschaft the Deutsch-Sudamerikanische Telegraphen 
Gesellschaft, and the Deutsche Sudsee-Gesellschaft fur Drahtlose 
Telegraphie. Herr Pfitzner had been an official in the Imperial 
Postal Service, and he was a delegate at the International Telegraph 
Conferences of London (1903) and of Lisbon (1908) and at the pre- 
liminary wireless conference at Berlin in 1903. 

SIDNEY HERBERT SurTH.— We also record with regret the death of 
Mr. Sidney Herbert Smith, a director of Messrs. Harding Churton 
& Co. His death, which was due to typhoid fever, took place 
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recently at Leeds at the age of 32. - Mr. Smith will be greatly missed 
by members of the Yorkshire Local Section of the Institution of 
Electrical Engineers, at whose functions he was much appreciated as 


a talented entertainer. 


PERSONAL. 


Regret will be shared by all in the engineering world at the news- 
paper reports to the effect that Sir Alex. Binnie has recently had 
to undergo the amputation of a leg owing to arterial troubles. 


The manager of the Manchester Corporation’s electric tramways 
(Mr. J. M. McElroy) has started on a visit to some of the more 
important Continental] cities in order to study the traffic conditions 


in those places. Visits will be made to Paris, Vienna, Berlin and 
Hamburg. i 

Mr. N. Pensabene Perez, who has for several years been connected 
with the Electric Construction Co., Wolverhampton, has resigned 
that position, and has been appointed chief engineer and designer 
to Messrs. Crompton & Co., Chelmsford. 

Mr. Chas. Remington, manager of the Postal Telephone Exchange 
Service at Blackburn, has been transferred to Liverpool in connection 
with a reorganisation scheme in that district. His successor at 
Blackburn is Mr. John Lemon, district manager at Warrington. 


APPOINTMENTS VACANT AND FILLED. 


Leek Urban District Council invite applications for the appoint- 
ment of electrical engineer to take charge of their electricity under- 
taking. Commencing salary £225 per annum, rising to £275 by 
annual increments of £10. Applications to the clerk of the Council, 
Mr. Harold Henshaw, by noon of Monday, Sept. 15. See an ad- 
vertisement. ` 

The Société d' Electricité de Rosario, 46-48, rue de Naples, Brussels, 
require a chief engineer, thoroughly experienced in the construction 
and working of electric power stations, as well as in all questions of 
tariff. See advertisement. 

À car depot foreman is wanted for a colonial municipal electric 
tramway undertaking. See advertisement. 

Applications are invited for the chair of physics in the Univer- 
sity of Otago, Dunedin, N.Z. Salary £700. Applications (on forms 
to be obtained from the High Commissioner for New Zealand, 13, 
Victoria-street, London, S.W.) by Sept. 24. 

Professors of chemistry and physics are required for Auckland 
University College, Auckland, N.Z. Salaries £700 each. Par- 
ticulars from the High Commissioner for New Zealand, 13, Victoria- 
street, London, S.W., to whom applications by Sept. 30. 

Messrs. Harland & Wolff (Ltd.), Belfast, require a draughtsman 
with knowledge of dynamo and motor design ; also a draughtsman, 
with experience in design of drum controllers, contactor gear, 


resistances and switchgear. 


Manchester Electricity Committee require a shift engineer. 
mencing salary £175. Applications to Chairman of Electricity Com- 


mittee, Town Hall, Manchester, by 10 a.m. Sept. 12. 


- 


Com- 


À lecturer in electrical engineering is required in the University of 


Queensland. Salary £350. Applications to the Registrar. The 
University, Brisbane, by Nov. 22. Particulars from the Secretary, 
Queensland Government Offices, 409-410, Strand, London, WC. 
Applications are invited for the Chair of Civil Engineering (vacated 
by Prof. S. Dixon) at the University of Birmingham. Stipend £600 
per annum. Applications by Sept. 17. 
me i room assistant is required for the Canterbury Electricity 
or 
An electrician is wanted for works near Hertford. 


Mr. R. Watson Law, of Rotherham, has been appointed an engi- 
neer-in-charge at the Darlington electricity works. 

Mr. J. J. Smith has been appointed installation superintendent 
of the York electricity department at a commencing salary of £120 
per annum. 


INSTITUTIONS AND SOCIETIES. 


International Illumination Commission.—The International Photo- 
metric Commission—sometimes spoken of as the Zurich Commission 
--held a meeting in Berlin from August 27th to 30th last. 

As is well known this Commission was founded in 1900 by representa- 
tives of the gas industries of America, Austria, Belgium, France, Germany, 


Great Britain, Holland, Hungary, Italv an 1 Switzerland, and has occupied 
itself up to now mainly with technical matters having a direct bearing on 
thst industry. It has, however, been widely felt for some time, both 
inside and outside the Commission, that international matters relating 
to illumination should receive consideration by a body which is repre- 
sentative of electric and interests other than gas. This object might 
have been achieved by the formation of an entirely new international 
body, but it has happily been found possible so to enlarge and recon- 
stitute the existing Photometric Commission that it will now be repre- 
sentative in the broadest sense of all institutions and societies associated 
with the science or practice of illumination. "The range of work is to be as 
wide as the subject of illumination itself, saving only those phases which 
may be described as commercial rather than technical. The affiliated 
gas societies having previously agreed to the enlargement of the Com- 
mission, a representative number of delegates, totalling 45 from all 
the affiliated countries, met in Berlin, last weck, to discuss and agree 
to the new statutes of the enlarged ( ommission. The British delegates 
were Dr. Colman and Mr. Butterfield, from the Institution of Gas 
Engineers ; from the Institution of Electrical Engineers, the President, 
Mr. Duddell and Mr. Edgcumbe; from the Illuminating Engineering 
Society, Mr. Gaster and Mr. Le Maistre ; and Mr. C. C. Paterson from the 
National Physical Laboratory. Well-known delegates from other 
countries included Drs. Hyde, Kennelly, Bell and Sharp from America ; 
M. Vautier, the President of the Commission, Drs. Broca, Bünte, Brodhun, 
Prof. Feltmann and many others. 

After four days' discussion and hard work the new statutes were 
unanimously agreed upon. The Commission is now to be called “ The 
International Illumination Commission." Representation is to be 
through the medium of national committees on illumination in all 
countries affiliated with the Commission. Each country has only one 
vote in all international decisions irrespective of the number of delegates 
sent, and the contribution from all countries is to be identical in amount. 

Perhaps the greatest step forward from the point of view of inter- 
national bodies is on the language question, since one language (French) 
has been made the basal language in which all forma] resolutions and 
documents are drafted and published. Translations from the French 
may be made into any language by a national committee, but such 
translations are only of secondary importance. English, French and 
German are allowed in all discussions.  A:rangementa were made at the 
close of the meeting for appointing committees to consider various 
technical subjects so that the real work of the Commission may begin as 
soon as the new constitution has been approved by the bodies which 
appointed the delegates. The officers of the Commission, elected for 
three years, are the president, treasurer and hon. secretary, assisted 
by a paid secretary. Mr. Vautier, of Lyons, was elected first president, 
a recognition of his arduous work as president of the old Commission. 
Mr. Weiss, of Zürich, becomes treasurer, and Mr. C. C. Paterson, of the 
National Physical Laboratory, was elected hon. secretary, so that the 
bureau of the new Commission will be located in London. The Vice- 
presidents are Drs. Bünte, Hyde and Kusminsky. l 


International Electrotechnical Commission.—The fourth annual 
report of this Commission, which has just been issued, is prefacedlby 
a portrait of Faraday, and is printed as usual in both. English and 
French. It contains a short history of the Commission from its 
formation in 1904 and a full account of the work that is being done. 
Progress has been very satisfactory, there now being electrotechnical 
committees with a total membership of some 400 established in 22 
countries. Further committees are likely very shortly to be formed 
in eight other countries. The international committees in the res- 
pective countries are in close touch with the societies which are con- 
sidering the subject of the. unification for the terms employed in all 
questions relating to illumination. The subject of a national 
standard for copper is still under consideration, and will form the 
subject of a separate publication of the Commission, the final form 
of the recommendations being drafted by the directors of the National 
Laboratories in Berlin, London, Paris and Washington. The pro- 
posal that the kilowatt should be adopted as the industrial unit of 
mechanical] power is to be brought forward for ratification in Berlin. 
The reports from the various national committees show the progress 
of their work, and indicate that these committees are now thoroughly 
well organised, and are proceeding on well-defined normal lines, 


ARRANGEMENTS FOR THE WEEE. 


BRITISH ASSOCIATION. 


Wednesday, Sept. 10th. 
Meeting at Birmingham. Presidential Address by Sir Oliver Lodge, 


F.R.S. 
Thursday, Sept. 11th. 

Addresses by the Presidents of the various Sections. To Section A 
(Mathematical and Physical Sciences), by Dr. H. F. Baker, 
F.R.S. To Section G (Engineering), by Prof. Gisbert Kapp. 

A list of the Papers of principal electrical interest to be read during 
the meeting, from September lOth to September 17th, was given 
in our issue of July 25th (p. 639). The actual days on which 
these Papers will be read will only be announced at the meeting. 
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THE ELECTRIC REFINING OF STEEL IN AN 
INDUCTION FURNACE.* 


BY O. FRICS, 


Summary.—The results given in this Paper are based on results ob- 
tained in the Frick furnaces at Krupp's works in Essen, and serve to show 
that whatever the history and present position of the electric furnace in 
the steel industry, its future possibilities are such that it mav be antici- 
pated that a time will come when half the steel produced will have tecn 
passed through the electric furnace. 


Two furnaces of the Frick type are at work in Essen. "The first 
furnace came into regular operation in August, 1908. The second 
furnace, originally of the Kjellin tvpe, was rebuilt on the same prin- 
ciple as the first Frick furnace, after this had been proved superior 
both in design and with regard to power consumption and efficiency. 
The data relating to these furnaces are: Raw materials, cold scrap 
of good analvsis; capacity, 10 tons; kilowatts for which furnace 
designed, 736; actual working capacity, 8-5 tons; weight of casts, 
6-5 tons; average power used, 650 kw.; frequency, 5 cycles per 
second ; voltage, 5,000; power factor at 8-5 tons, 0-53; average 
duration of one heat, 6 hours 45 minutes. Theoretical power con- 
sumption per ton, 432 kw.-hours calculated : Average electrical loss, 
4-5 per cent.; average radiation loss, 160 kw.; average total 
efficiency, 70 per cent. The furnaces are used for melting cold scrap 
into various products. In designing the furnace an attempt was 
made to fulfil the following conditions. As the furnace was to be 
used for melting cold scrap only without any refining. the original 
type with a rotating cover was chosen, specially designed for the 
treatment of cold scrap and offering the advantage of easy charging 
and distribution over the whole crucible without any delay or trouble. 
‘The rotating cover further facilitates the supervision of the metal 
and of the furnace walls. Additions of slag or alloys are quickly and 
evenly distributed over the bath. The design of the cover has proved 
most satisfactory for its purpose. The most essential points with 
regard to the design of electric furnaces are the efficiency and power 
consumption. The efficiency is dependent alone on the care with 
which the losses, consisting of electric losses and radiation losses, are 
kept down. The electric losses—that is, the losses in the primary 
coils and in the magnetic iron core—are reduced by giving these parts 
ample dimensions. Notwithstanding the great weight of the core, 
nearly 45 tons, the total electric loss in the furnace in Essen only 
amounts to 4 or 5 per cent. of the total energy supplied to the furnace. 
Of greater influence on the efficiency are the losses due to radiation. 
‘The author has made a careful study of the heat conductivity of 
refractory materials at highest temperatures, and has provided his 
furnaces with insulated walls in accordance with the results. Further, 
great care was taken to make the doors in the cover tight and as easy 
as possible to keep closed. By these means the radiation losses were 
reduced to a minimum. Comparative calculations have shown that 
the radiation loss of the Kjellin furnace exceeds that of the Frick 
furnace by 75 kw. or 48 per cent., which also involves an increased 
cost for current, labour and lining in the case of the former. 

In the Frick furnace the heat is generated directly in the steel bath, 
and consequently there is practically no heat transfer necessary, but 
the highest temperature prevails in the metal itself. Further, the 


slag acts as a very effective heat insulator, which prevents the furnace, 


walls above the bath and the roof from becoming as hot as the bath 
itself. The temperature never exceeds 1,680°C. at any part. With 
regard to the lining the induction furnace offers certain intrinsic 
difficulties through the ring-shaped form of the crucible. On the one 
hand greater difficulties arise in making the lining stand high tem- 
peratures without cracking, on the other the ring-shaped form makes 
it impossible to give the furnace walls sufticient slope to enable the 
repair to be made in the same manner as in an open-hearth furnace, 
or simply by throwing dolomite or magnesite on the places which 
have been cut by the slag. The upper part of the inner wall, which 
is the one most exposed to the cutting by the slag, may be sufticiently 
sloped to allow a repair in this manner, but it would mean consider- 
ably increased dimensions of the furnace and increased losses and 
energy consumption. To make the dimensions as small as possible, 
it is thus necessary to make the walls almost vertical. The difficul- 
ties with regard to cracking are due to the fact that the outer wall is 
ring-shaped and has its highest temperature on the inside, whereas 
the equally ring-shaped inner wall is hottest outside. The only 
possible way of overcoming these difficulties consists in using a 
material which has practically no contraction or expansion at very 
high temperatures. The lining at Essen was the outcome of most 
extensive researches and much experimental work; it is made of 
magnesite of the highest purity, preferably up to 93 per cent. MgO, 


* Abstract of a Paper read before the Iron and Steel Institute. 
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without any binding agent, and treated in such a way that it neither 
contracts nor expands up to the highest temperatures. It possesses 
a remarkable compactness, mechanical strength and resistance to 
the action of slags. The lining of the Frick furnace in Essen now 
attains a life of two to three months regularly. The rotating cover 
of the furnace facilitates the distribution of the added magnesite or 
the magnesite lime mixture along the inner wall, the additions being 
fed along a small channel of sheet iron at one of the openings during 
the rotation of the cover, care being taken that they fall against the 
wall. On the other hand, these furnaces labour under more difficult 
conditions than furnaces which have to treat molten preoxidised 
steel. The principal destructive agents of the lining are the oxides 
of silicon and phosphorus. Electric furnaces, which only treat liquid 
pre-refined steel from a converter or from an open-hearth furnace, 
receive a material with only traces of silicon and rarely more than 
0-08 per cent. phosphorus, so that most of the cutting is not caused 
by the contents of the charge but by the silicon in the ferro-silicon 
used for deoxidation. As such a furnace is always charged with the 
same amount, the level of the bath and the slag line remain practic- 
ally constant, which greatly facilitates the protection of the lining 
against cutting in the manner described. When working on cold 
scrap, as is the case in Essen, the conditions are much more difficult, 
on the one hand because of the greater quantities of silicon present, 
on the other because the slag line continually changes during the 
charging. At Essen there are left in the furnace after each charge 
about 2 tons for the maintenance of the electric circuit through the 
metal. This contains 0-16 to 0-20 per cent. silicon, or in all 3-2 to 
4 kg. of silicon, which soon become oxidised, forming 7 to 8:5 kg. 
SiO, and eager to attack the lining. Likewise the raw materials 
contain silicon, which is readily burnt, and endangers the lining 
during the whole time the level of the bath is rising. Magnesite has 
therefore to be added immediately after tapping, so as to prevent 
the silicon in the residue of the bath doing any damage, and during 
the charging period attention must be given to the composition of 
the slag, sufficient MgO being also provided for the silicon in the scrap. 
The average life of the lining.of two to three months at Essen must 
thus be considered most satisfactory. 


The reciprocal electromagnetic action of the current in the primary 
coils and in the bath produces the double effect of making the surface 
of the bath take an inclined position towards the inner wall and of 
causing the whole of the molten metal to revolve. Both the inclina- 
tion and rotation offer advantages, but they may also, if exaggerated, 
be injurious. The inclination of the bath surface causes the slag to 
be carried towards the inner wall. If the angle of inclination is too 
sharp, or the quantity of slag too small, the surface of the metal will 
be uncovered and exposed to the oxidising action of the air if the 
furnace is not well closed. If not the bath must be covered with 
coke or charcoal, as is the case in melting ferro-manganese, an opera- 
tion which is much facilitated by the inclination. To obtain the full 
effect of these advantages a very small inclination is sufficient. With 
an angle of 4 deg. and with a thickness of the slag of 1 cm. at level 
bath the width of the uncovered part will be 51 per cent. if the total 
width of the bath is 12 in. and 62 per cent. if the total width is 20 in. 
The disadvantage of the inclination, if it is excessive, consists in 
the greater quantity of slag necessary to cover the metal. This 
disadvantage is less marked in the case of melting cold stock, when 
the greater part of the energy is spent on the melting of the steel. 
But in the refining of premelted steel an increase beyond the necessary 
amount of slag will proportionately increase both energy consump- 
tion and costs, as in this case the whole of the useful work is spent on 
the melting of the slag. During the oxidising operation it may be of 
small importance if the metal is exposed to the air, but with an 
excessive inclination of the bath the surface of contact between slag 
and metal is considerably reduced, and the time necessary for the 
reactions between steel and slag becomes longer than with a 
smaller angle of inclination. During desulphurisation, however. 
it is of the greatest importance to keep the beth perfectly covered. 

The rotation of the bath is favourable in so far as it secures a great 
uniformity of the metal and assists in the protection of the lining. as 
mentioned above, as well as in quickening the reaction between the 
slag and the metal. For all these purposes an exceedingly slow 
rotation of about 1 rev. per min. would be sufficient, whereas it 1s 
generally many times more, and under favourable conditions may 
exceed 100 revs. per min. Too rapid a rotation should be avoided 
in case the resistance of the lining to abrasion is not particularly 
great. Further, it is likely that too rapid a rotation may impair the 
separation of slag emulsions from the steel. Considering the condi- 
tions under which the deoxidation of the steel by ferro-silicon or 
aluminium takes place, it seems obvious that the oxides of iron aud 
manganese, dissolved or suspended in the steel, should, when reduced, 
create exceedingly small particles of SiO, and Al,Os. and that the 
danger of these particles being kept in suspension increases con- 
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siderably with an increased rotation, and that every means should 
be used to keep the rotation down. 

bv the arrangement of the coils and by using a current of low fre- 
quency for the operation of the furnace. 

The results of the Frick furnaces in Essen, compared with those of 
furnaces of other types, may thus be summarised : The design with 
.a rotating cover has been found most suitable for melting cold stock. 
The efficiency of the Frick furnace is much higher than that of other 
induction furnaces and of arc furnaces. Consequently the energy 
«consumption per ton of steel is lower, the annual production is higher, 
and the cost of production is materially lower than in other furnaces. 
"The method of making the lining and of preventing the cutting by 
the slag has lengthened the life of the lining up to three months 
without repair, a result which has not been improved upon by any 
other furnace. The inclination and rotation of the bath are sufficient 
to secure all possible advantages and are at the same time small 
enough to obviate the necessity of having too much slag to cover the 
bath. In this respect the Frick furnace is decidedly superior to other 
induction furnaces,and cannot be surpassed by arc furnaces. The Frick 
furnace can be constructed for any voltage up to 5,000 volts, and even 
higher for larger furnaces.. The furnace at Essen has been in opera- 
tion for nearly five vears with a pressure of 5,000 volts, the high- 
tension parts being all insulated in such a way that it is impossible to 
come in contact with them. One advantage of a high voltage is that 
the cables are smaller, less costlv and easier to fix. 

A great advantage of the induction furnace is the high load factor 
and the absolute uniformity of the load without shocks or variations. 
In this respect the induction furnace differs favourably from arc 
furnaces, which even when treating liquid metal give rise to serious 
short-circuits, especially when the metal is boiling, as during the 

oxidation period. The only way to reduce these short-circuits is by 


lengthening the arc and reducing the load. The load factor is of no | 


little influence on the production, and thereby on the cost per ton 
of steel. In comparing a 15-ton 1,750 kw. arc furnace with a Frick 
furnace of the same capacity and power it is certainly not unfavour- 
able to the arc furnaces to assume a load factor during the heat of 
90 per cent., as against a load factor of 100 per cent. attainable by 
the induction furnace. But this means 10 per cent. higher produc- 
tion and 10 per cent. lower cost per ton of steel. 

It is of great interest to study the comparative energy consump- 
tion and efficiency of the various types of furnaces when treating 
liquid steel, and in the first place the three types, which have been 

used at Essen, will be compared, assuming the same capacity of 
12 tons for all and a power consumption of alternatively 65 kw. per 
ton capacity as actually used by the Frick furnace, and of 100 kw. 
per ton capacity as actually used by the Girod furnace. The 
reactions to be carried out are assumed to require a theoretical 
energy consumption of 60 kw.-hours per ton in the Girod and Frick 
furnaces and 80 kw.-hours per ton in the Kjellin furnace, the higher 
figure in this latter case being due to the greater amount of slag 
required to cover the bath on account of the greater inclination of 
the bath furnace. As the respective proportions of the electric and 
radiation losses in the Girod and Kjellin furnaces are not known, it 
will be assumed that the losses S are constant during the whole of 
24 hours, and amount to, for the Girod furnace of 12 tons capacity 


4 /193 
7080 kw. ; for the Kjellin furnace of 12 tons capacity =257 E 
47193 
= 295^» 300 kw.; for the Frick furnace of 12 tons capacity = 186 a 


= 213 220 kw. - 

Further, it has been assumed that the stoppages during and 
between the heats —2--20 minutes =0-33 hour. The formula for 
Z, the time for one heat, is then simplified as follows :— 

Z— EG -:K/K— S. 

This comparison brings out the fact that a Girod furnace, if worked 

with only 780 kw. or 65 kw. per ton capacity. would have an efficiency 
of only 20-2 per cent., while a Frick furnace of the same capacity 
and power consumption would have an efficiency of 65 per cent., 
producing 164 tons of steel against only 59 tons in the Girod furnace. 
This comparison demonstrates the great importance of not working 
an arc furnace with too low a power. It would evidently be wrong 
to operate a 12-ton arc furnace with as little as 65 kw. per ton 
capacity. But even if it be operated with 100 kw. per ton capacity 
it will still show results inferior to the induction furnace, its efficiency 
only increasing to 40-5 per cent., against 73-6 per cent., and the daily 
production being increased to 159 tons, as against 250 tons. 
_ Assuming that the daily expenses for current repairs, labour, 
interest and depreciation amount to £50, the cost per ton will be 
4s. per ton in the case of the induction furnace, as against 6s. 3d. per 
ton in the case of the arc furnace, or a saving of 2s. 3d. per ton, or 
£28 per day, by the induction furnace, not taking into account the 
costs of the electrodes. 


This is done in the Frick furnace 


Table J.— Practical Energy Consumption and Efficiency of Different Types 
Y of Furnaces, when treating Liquid Steel. 


Capacity of furnace ......... 12 tons 12 tons 
Power consumption per ton | 

CADAaclUy cox icant qi corres paeus 65 kw. 100 kw. 
K -total power consump- | 

tion of furnace | ............ 780 kw. 1,200 kw. 
z=stop during and between | 

heats ie toe E oak | 0-33 houra 0:33 hour 
RW Ur | 260 kw.-hours 400 kw.-hours 
Tv pe of furnace ............... | Girod ;Kjellin. Frick | Girod RA Frick 


E -theoretical energy. con- | 
sumption, kw.-hr. per ton, 60 80 60 


| 
60 80 60 
E.G -theoretical energy 


| 
| | 


consumption per heat, | 


EXE, eise e eto breed 720 | 960 720 720 960 | 720 
E60 d shes 980 1,220 | 980 |1,120 | 1.360 ' 1,120 
S = losses in kw. ............... | 580; 300| 220] 580; 300, 220 
K—S=useful power, kw.... , 200! 480) 500! 620] 900 980 


Z-E.G+z.K/K-S= | 


duration of one heat in | 


OUTS: Suscscstel vem fed 490 | 2-54 | 1-75 | 1-808 pola 1:145 
Z—z-:time with current on, | 

hin c LE 4-57 | 2-21 | 142 | 1-478 | 1182 10-815 
K .(Z—2z)-=energy con- | . 

sumption per heat, kw.hrs. | 3,560 |1,722 11,108 | 1,773 | 1,420 977 
F-=K . (Z—z)'G~— practical 

energy consumption, kw.- 

hours per ton ............... 297 | 143-5 | 925 | 148 118-3 | 81-5 
C--24/Z —number of heats 

in 24 hours .................. 49 | 9-45 | 13-7 | 13-26 | 15-86 | 20:9 
P=C. G. = production in 24 

hours, tons ................s. 59; 113] 164, 159! 190 250 
n=100.E F efficiency of 


furnace in per cent. ...... 20.2 | 55-7 | 64.9 | 40-5 | 676 | 73-6 


Total energv consumption 
in 24 hours. kw.-hours ... (17,440 !16,280 15,200 23,500 22,500 20,400 


— — — 


In considering the combinations of the electric furnace with pre- 
melting furnaces, the aim should be to make such dispositions as to 
utilise the specific advantages of the different furnaces as fully as 
possible. "Therefore all oxidising reactions should, as far as possible, 
be carried out in the oxidising furnace, and the electric furnace 
should mainly be used for desulphurisation, deoxidation and alloy- 
ing. or for such reactions which require a reducing or neutral atmo- 
sphere. The electric furnace may also with great advantage be 
used for raising the temperature of the steel from that necessary for 
the oxidising reactions, up to tapping temperature. This is especially 
the case when the electric furnace is operating in combination with 
an open-hearth furnace. The efficiency of the electric furnace is not 
very much influenced by the temperature of the metal. In an open- 
hearth furnace the conditions are very different, because of the fact 
that the useful heat has to be transferred from the gases to the steel, 
With increasing temperature of the steel the transfer of heat becomes 
less, and finally becomes nil, when the difference of temperature 
between the gases and the steel has become so low as to allow only 
so much heat to be transmitted as is necessary to cover the radiation 
losses from the bottom of the surface. At this stage the efficiency 
of the furnace is 0. A curve giving the value of the efficiency of the 
open-hearth furnace during the heat falls from 50-3 per cent. at the 
start, when the charge is cold, to 5:6 per cent. when the metal has 
become hot, a value which is less than one-third of the average 
efficiency —20-4 per cent. A curve showing the average efficiency 
from beginning of heat drops from 50:3 to 20-4 per cent.—that is, 
by shortening the time of the treatment in the open-hearth furnace 
the average efficiency can be raised. Now, turning to find the total 
efficiency of an electric furnace plant, using the same producer gas 
as the open-hearth furnace, the following figures give a fairly correct 
result for a large well-designed plant :— 


HN | Gas power. Steam. 
| Per cent. Per cent. 
Efficiency of boilers .............................. | i 80-0 
z eGuP HOS i coscstiu si cuv exa eheu ooa ci i 26-0 16-0 
is (QVIS. eoe herir aves 90-0 90-0 
- electric furnace during heat ... | 80-0 80-0 
Total efficiency of power plant and electric . 


TUFDHOUD. -Sercccecat octaratasetas a cece wise Ded | 18-7 9-3 


These figures show that the total efficiency of the electric furnace 
plant is higher than the efficiency of the open-hearth furnace towards 
the end of a heat. Curves representing the efficiency of the electric 
furnace for gas power and steam respectively cut those representing 
the efficiency of the open-hearth furnace, while the efficiency of the 
electric furnace plant exceeds that of the open-heart furnace after 
3:5 hours in the case of gas power and after} 6-2. hours in the case of 


F 
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steam. If the operation could be so arranged as to keep the steel 
in the open-hearth furnace for only 3-5 hours, the lowest coal con- 
sumption of 230 kg. per ton, or 23 per cent., would result, thus & 
saving of coal of 23-4 per cent. on the coal consumption in case the 
whole treatment is carried out in the open-hearth furnace. The 
scope of the above example is to demonstrate how the electric 
furnace, on account of its higher efficiency, may be able to compete 
with the open-hearth furnace even as concerns coal consumption. 
This is especially the case when blast-furnace gas is available at a 
lower price than producer-gas coal of the same calorific value. To 
bring out the economical possibilities of the combination of the 
induction furnace with an open-hearth furnace, the costs of treat- 


various stecls. In combination with basic open-hearth furnaces 
the best plan is to arrange that the dephosphorisation is com- 
pleted in the open-hearth furnace, so that the phosphoric slag may be 
completely removed during the transfer into the electric furnace, 


.thus greatly simplifying the operation in the electric furnace. If the 


open-hearth furnace is an acid one, or if a small further dephosphori- 
sation of basic steel is wanted, a certain amount of dephosphorisation 


‘may be obtained by the use of a small oil-heated transportable or 


fixed intermediate furnace and preventing the entry of any acid slag 
intoit. It should be a basic-lined vessel, in which a suitable dephos- 
phorising slag, perhaps pre-heated, should be applied. Although 


the electric furnace undoubtedly will come into extensive use in 


ment may be compared in a general way as follows: Assuming an | combination with open-hearth furnaces, its importance will, how- 


open-hearth steel, costing 16s. per ton to produce by the usual open- 
hearth process requiring eight hours, and assuming that a treatment 
is adopted by which the steel is transferred to an electric furnace 
after 5-5 hours for the final treatment. The costs in the open-hearth 


furnace will then be reduced from 16s. to >? x16—11s. perton. The 


cost of the treatment in a 25-ton Frick furnace operating in con- 
nection with three or four open-hearth furnaces of the same capacity 
will, in case of cheap current from blast-furnace gas, be about 7s. per 
ton, including the costs for the ladle for the transfer of the steel to 
the electric furnace, slag additions for desulphurisation, deoxidisers, 
lining, labour and royalty. The total costs of production by the 
combined process would thus be only 2s. per ton higher than by the 
ordinary open-hearth process, and considering that such steel has 
been desulphurised and thoroughly deoxidised in the electric furnace, 
an increase of 2s. per ton must be considered low, and the process 
ought to find a wide application for certain purposes. 

A combination between electric and open-hearth furnaces may 
be arranged in several ways, of which the following are given as 
examples: Two to six open-hearth furnaces and one electric furnace 
of the same individual capacity, applicable to productions of more 
than 100 tons electric steel per day. Two to six open-hearth fur- 
naces and two electric furnaces of half the capacity of an individual 
open-hearth furnace, to be employed in case the capacity of the open- 
hearth furnaces is greater than 40 tons. One fixed open-hearth 
furnace and one electric furnace of the same or smaller capacity to 
be used in cases where the demand for electric steel is small. One 
tilting open-hearth furnace used as a mixer, and one or more clectric 
furnaces. This arrangement is applicable where smaller electric 
furnaces are required for the production of smaller quantities of 
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Kind of charge 


Type of furnace 
Capacity of furnace, tons 
Greatest weight of cast, tons 


Time for one heat, hours 
Stops per heat, hours 
Theoretical energy consumption. kw.-hours per ton 


Production in 24 hours, tons. 
» lweek, ,, 
40 weeks, ,, 


Kw.-hours for fan per ton of steel- 
Kind of lining e: 


6999099909099959995600909909099099420959099092999290992290900900900009920029929000909920099*2*2229 


Cost ot lining, including current for heating, shillings 
Production on one lining, tons 


**989990960009090605209999900€9€0909949509090009029020999420060909252002628020209 


Weight of slag additions, kg. per ton of steel... 
Weight of FeSi for deoxidation, rephosphorisation and desulphurisation, kg. 


per ton of steel 
Weight of aluminium for final deoxidation, kg. per ton of stecl 
Price of current, shillings per kw.-hour 
Cost of production per ton of steel— 
Cost of current for the furnace, shillings 


» slag additions at 25 shillings per ton, shillings 
» deoxidisers at 220 shillings per ton FeSi, shillings 


99 99 1,400 »9 ?9 


» labour, crane, analysis and management, shillings 


Total operating costs, shillings 


Cost of interest, upkeep and depreciation of furnace and building with crane, 
shillings: sicoor dcadseannsecwiennt AEE seek one ed Een re ot EE 


Total cost of production per ton, shillings 


Remark.—The costs of raw materials and alloys are not included, nor the royalty. 
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Power consumption, kw. ........c0-scscececcccccsvecscscencateassetccssstccesatevsseuce 
Practical energy consumption, kw.-hrs. per ton, including current for Sunday 


Power of fan for cooling coils, kw. seseris Eier ee E keressen roa pedes 
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» lining, shillings .............. eene HH boues 
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aluminium............... 


**.2259*$52020229 


„ ladle, tools and sundries.......................-. EON E A 


*900690099999900009892092506009*9*906060009«809200€902€9928 
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ever, be much greater to the present Bessemer acid and basic pro- 
cesses. In districts rich in ores suitable for acid or basic working, 
it is probable that the open-hearth furnace will soon totally dis- 
appear, as the electric steel can be produced at a price equal to or 
less than that of open-hearth steel, and of higher quality. The 
difference in cost of production between Bessemer acid and basic steel 
may be said to vary between 6s. and 12s. per ton. The electric 
treatment in the induction furnace costs from 5s. to 8s., or possibly 
10s., per ton, according to the amount of refining wanted, the size 


of the plant, &c. 
In discussing the future of the electric furnace in the steel industry, 


its use for the melting of ferro-manganese, to be added to steel from 
the open-hearth furnace or from the converter, ought to be men- 
tioned. The advantages of using liquid instead of cold ferro- 
manganese are, mainly, quicker and more reliable deoxidation, 
greater uniformity of the composition of the steel, avoidance of hard 
spots in the ingots, due to undissolved FeMn, and thus higher 
quality, greater security that all FeMn is absorbed by the steel, and 
thus less loss, which in the case of FeMn in lumps may become con- 
siderable through some of it getting stuck in the slag. The advan- 
tage of the electric furnace for the melting of ferro-manganese over 
other furnaces is again based on its non-oxidising atmosphere, thus 
avoiding loss of metal. Comparing the induction furnace with the 
arc furnace for the melting of ferro-manganese, the advantages of 


the former type are still more evident than in the case of steel 


melting. The high temperature of the arc becomes even more dis- 


. advantageous on account of the greater volatility of the FeMn. The 


advantage of the shape of the bath of the arc furnace, allowing a 
repair of the slag line between the heats in the same manner as with 
the open-hearth furnace, becomes negligible, as no slag is wanted, 
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Table IT.—Calculation of Cost of Production. 


M al aad cola stock | Liquid metal | Liquid metal | Liquid metal 
"NA D. R. S. R. S. R. S. R. D. R. 
atk 3 10 15 15 25 
en 2-1 7:7 15 15 25 
wea 425 900 1,350 1,350 2,110 
T 3-025 5:0 1-0 1-172 1:5 
id 0:5 0-167 0-333 0:25 0:5 
Sus 310 440 40 60 65 

542 587 63 86 88 

TK 16-7 36-9 360 307-5 400 
"er 98-7 215-6 2,070 1,845 2,400 
ie 3,950 8,600 82,800 14,000 96,000 
EY 4.5 9-5 11-0 11-0 17.0 
ei 33:5 6:5 0:8 0-9 1-1 
pm Frick | Frick Tar-dolomit Frick Tar-magnesit 
...| 1,800 3,800 2,700 4,500 5,500 
T 1,180 1,290 4,140 11,050 9,600 
ae Vu 14 95 . 80 65 
€ 2-0 4-8 4-9 48 
T ais 02 0-2 0-2 0-2 
— 0-03 0-04 0-02 0-03 0-0 
iis 16-26 23-48 1-26 1-72 1-76 
e 1-53 2-95 0-66 0-41 0-58 
M" 0:11 0-26 0-02 | 0-02 0-02 
see T 0-35 1:37 2-00 1-62 
H " 0-72 1-34 1-36 1:37 
...|app. 1-50 4-00 1-33 1-33 0-05 
...japp. 40 0-77 0-68 0-68 0-58 
ve 23-40 32-50 6-66 7-52 6-85 

app. 4-60 3-10 0-45 0-50 0-60 
e 28 35-60 7.11 8-02 7-45 
Or, 28 35/7 (a 8/- 7/5} 
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lighting that has been carried out by electricity. From this it will 


the number steadily and uniformly increased up to 1900, after which 
ìt remained constant for a few years. In 1903, some of the suburbs 
were formally included in the town, and this accounts for a slight 
increase in numbers. Up to 1905 the number of carbon arc lamps 
. Was fairly steady in the neighbourhood of 425, but then a decline set 

in, and by the year 1909 they had completely disappeared. In their 
place had come flame arc lamps; their number, however, was never 
80 great as that of the old carbon arcs, and after 1911, the numbers 


of the flame arcs began to show a decline. Since 1911 there has been 
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a considerable decrease due to:the appearance of metal-filament 
lamps of high candle-power, reaching as high as 1,000 c.p. The table 
also shows the part which has been played by small incandescent 
lamps. The 16 c.p. carbon incandescent lamp played a very small 
part between the years 1901 and 1909 ; before 1903 the 25 c.p. lamp 
was also an almost unknown quantity. But the inclusion of the 
suburbs in 1903 brought a great increase in this type of illumination, 
till, in 1907 and 1908, they were almost entirely replaced by metal 
lamps of 50 c.p., while the 16 c.p. carbon filaments were themselves 
ousted by 25 c.p. metal lamps. 

Thus the same universal experience has repeated itself in Dresaen 
as in so many other places; a larger body of illumination has ousted 
a smaller one, and the effect has been produced at a lower cost. The 
illumination by the metal filament may be said to be twice that 
of the carbon filament, and yet it has effected a saving in expense of 
25 percent. Since 1910 no great change has taken place in the main 
body of the figures, except for the fact that the arcs show a slight 
decrease in numbers and the larger metal lamps are taking their 
place. Thus in 1911 metal filaments of 400 c.p. made an appearance 
in considerable numbers, while in 1912 lamps of 600 c.p. and 1,000 c.p. 
were introduced. These have taken the place of some of the flame 
arcs, and are a marked feature of some of the main streets. 1t may 
be as well to inquire into the reasons which have led to this change 
and the advantages which have been found to result from the altera- 
tion. The flame arcs that were used in the main strects usually took 
a current of 8 amperes. They were connected to small trans- 
formers, which reduced the pressure from 2,000 to 55 volts, the 
lower pressure being suitable for the lamps, which were then joined 
up through choking coils. The output of the transformers was 
about 350 watts. In all the streets two separate cables had been 
laid; to one of these those lamps were joined which were intended 
to burn throughout the night, and to the other were connected those 
which only burnt till midnight; the former group included one- 
third of the total. This arrangement has been retained with the 
metal lamps, not because a better plan could not be devised, but 
because it appeared better to make use of existing cables. The 
usual plan in the main streets has been to replace the flame ares by 
600 c.p. Osram lamps. [n one of the streets 1,000 c.p. lamps have 
been installed. The general effect of the change has been to pro- 
duce a more uniform distribution of the light, though the average 
illumination, especially in the case of the 600 c.p. lamps, is smaller 
than before; but the more uniform lighting effect has been found to 
be a great gain. On one of the large open squares pillars have been 
erected, each carrying six lamps of 400 c.p. A further trouble which 
has been removed by the change arose from the necessity for con- 
stant attendance to the old flame ares, which presented many diffi- 
culties in some of the more crowded streets. Many of the lamps are 
suspended from cross-wires in the middle of the streets; this was 


and thus no cutting of the lining occurs. The induction furnace for 
ferro-manganese has a further advantage over those for steel— 
namely, the power factor is higher, not only on account of the higher 
electric resistance of the FeMn, but also on account of the much 
smaller capacity of the furnaces for a certain daily output, due to 
the small casts required. The power factor is, in fact, sufficiently 
high to warrant the connection of furnaces for ferro-manganese to 
existin mains supplying at 25 or 50 cycles. The melting costs vary 
between 20s. and 30s. per ton, or between 10 and 15 per cent. of the 
value of the FeMn. Experience with liquid FeMn demonstrates 
that a saving of 20 to 40 per cent. can be made compared with cold 
addition. By pre-melting the FeMn in the electric furnace, not only 
an improvement of the quality of the steel, but also a saving in cost, 
may be gained, varying between 5 and 30 per cent. of the value of 
FeMn, say 10s. to 60s. per ton of FeMn. 

The various items influencing the cost of the electric steel are 
shown in Table II., where the costs have been calculated for various 
conditions, so as to convey an idea of the amounts involved in melting 
or treating steel in an up-to-date induction furnace. 


THE STREET LIGHTING OF DRESDEN.* 


BY A. STRAUSS. 


Dresden is one of those towns where the municipality own and 
control both the gas and the electricity undertakings; both flourish 
side by side, and pay well. Technical questions can, therefore, 
generally be considered apart from their immediate financial aspect, 
or, at any rate, the situation. is different from that which arises in 
those places where the Corporation owns the gasworks while the 
electric lighting is in the hands of a company. However, in Dresden 
the side strcets and most of the outlying districts are still lighted by 
the old type of lamp-post with gas burner ; in such cases there seemed 
no reason for change. It is only in the main streets, where the 
visitors to Dresden are chiefly found, that electric lighting has the 
upper hand. The controversies as to the proper charge for public 
lighting have found a solution in the seemingly simple method of 
charging for the energy at cost price; the cost price is defined to be 
two years old, so to speak, with the result that the prices of 1911 are 

charged in 1913. Thus the charge used to be 41d. per unit, but in 
1912 (charging the actual prices of 1910) it was 24d. per unit, and in 
1913 it is fixed at the figure of 2d., and in 1914 it will probably be 
slightly lower. 

Table showing the Numbers of the different kinds of Electric 
Lamps in the streets of Dresden. 
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| | p tos oe 
| Carbon | Tungsten lamps. 
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x 7 js | | | : | | & | supposed to add to the effect, but increased the difficulty of the 
Yer Sylog xin dizi n $T el) a el | So [nime The metal l lly tak b 
BEA &! OR p d edge due. So e e roe trimmers. e metal lamps naturally take rather more current, but 
| 3E | Eius Tas an elc m  & | S| 2 2 = the total costs are not greater than before. The fame ares burnt for 
bb abe eae lc MEME 3 = A]! FS poe 16 hours; the distance apart in the main streets was 45 metres, and 
1805 Ili... | | | they were suspended at a height of 8 metres, whereas the metal 
| | | lamps are hung at heights of 7 metres. Cleaning now takes place 


19007 10 ep see as ge 
1897 130! ... i... |... 
1898 2386... 


once a week, and the work of attending to the lamps occupies only 
a tenth of the time which it formerly required. The probable lower- 


1899 326| ... |... | DD. cure seis T ees Steg sodes Pas | e [ ing of the cost of current, which may be expected in the future, will 
1900 | 381 | eelan | 66, ... QOO perde | ‘++ see d make the use of metal lamps in place of arcs still more desirable ; 
ie ee je | = | a i3 uda pep EET ur T ns | us they certainly take rather more current, but from every other point 
eed M E: i3 : EZ | | | sub. ord of view they are decidedly preferable. At present there are some 
1904 495... 406 | Ut AE La tae Sua io | slight improvements which seem possible in the matter of attendance 

| » Pe DEM PE ae | M | I and cleaning, but these will rectify themselves in the course of a short 
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1905 426! ... | 5] ae ee . i 
1906 | 335 101, 51/423, 0.00 s s eed ed ss time. 
| "y Rn | duos In one of the main streets the lamps are suspended within globes ; 

see | in another case they are used without external globes, but are them- 

selves protected by a spinning of wire, which is supposed to lessen 
the danger attending the fall of a loose lamp. In another case 
100 c.p. lamps are suspended from the cross-wires supporting the 
tramway wires. The present estimate is that the metal lamps have 
lives ‘of 2,000 hours. In the side streets the lighting is mostly by 
50 c.p. lamps at distances of about 30 yds. ; the tramway poles are 


largely used for work of this kind. 
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The Telephone in Tientsin.—The “ Western Electric 
News ” states that an order has been received from the Chinese 
Government for a complete telephone equipment for Tientsin, 
including switchboard, cables and subscribers’ sets. The 
switchboard will have an ultimate capacity of 14,000 lines, 
but will be equipped at present for 4,000 lines. The value of 
the order is over £10,000, and is the second large contract 
which has been placed for modern telephones in China. 


D 
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1907 | 242 204! 38 |425/ ... 5 8 .. 

1908 | 136 301, 38 | 110! ... 360. ... SN ere 
1909 ... 368 38 |... | 77 .. 465 95| 12| 13] 1... 
1910 | ... 72, vee |a 116, 1 522,117] 12 | 13 |. 1 | 
1911 |... 381... |... 124. 1 526,117) 12 | 13 | 21 | 2- os 
1912 /... 203... |... |124 1 546 117| 8| 13 | 37 | 94 | 12 


The above table shows the rate of development of the street 


be seen that a start was made in 1895 with the old type of arc lamp; 


* Abstract of an article in the “ Elektrotechnische Zeitschrift." 
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rural districts is at present abnormally low and to forestall the 
installation of isolated or small community generating plants,'central 
stations are rapidly taking up the installation of low cost weather- 
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AMERICAN OUTDOOR HIGH-TENSION SUB-STATION 
PRACTICE. 


The growing demand among farmers in the middle and far West 
of the United States for electricity supply has awakened the central- 
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Fia. 3.—SixcoLE-PuasE OUTDOOR SuB-StaTion, 50 KW. 33,000/2,2C0- 
VOLTS 60 co. 


proof sub-stations. These stations are connected to the high- 
tension lines and transform the pressure to 110/220 or 440 volts. 
Owing to the scattered nature of the load it is essential that the cost 
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Fic. 2.—300 KW. THREE-PHase 33.000-VoLT — Fra. 4.—OUTDOOR 33,000. Vorr TRANSFORMER INSTALLATION FOR SUPPLYING PUMPING Loans. 
60v, OUTDOOR SUB-STATION. | 


income for the central station is the large number of stone quarries, | per kilowatt of these stations be low, for if the initial, maintenance, 
small industrial plants, pumping stations at present operated by gas and upkeep cost be too high it is impossible to make a fair return on the 
engines, &c. The consumption of electricity per capita in these | investment. Again, the protective equipment and switchgear must 
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‘be of such type that it requires minimum attention as it would not | self-starting regulators, which can be mounted on the platform or 


pay to have inspectors or operators make regular trips to each station. 
With the type of equipment now being generally used inspectors only 
visit the installations in case of interruption of service, such as a fuse 
blowing, due to overload or sustained lightning discharges. 

Two types of switching equipment are used, one in which all load 
switching is confined to the low-tension side of the transformers, the 
other so designed that load switching can be accomplished on either 


Fia. 5.—33,000. Voir AiR- BREAK PoLE Tor SWITCH UNDER WINTER 
CONDITIONS. 


the low or high-tension side. An example of the first equipment is 
shown in Fig. 1, the combination disconnecting switch, carbon- 
tetrachloride fuse, horn gaps and choking coil being mounted on a 
steel channel base which is in turn supported by cross-arms. On the 
secondary side is placed a weatherproof non-automatic oil-switch 
which must be opened in advance of the high-tension disconnecting 
switches. A second type of station is shown in Fig. 2 in which the 
protection and switchgear consists of a double break three-pole high- 
tension switch, a carbon-tetrachloride fuse, a pair of discharging 


— — pu 
Fig. 6.—ViEw suowixa ONE PoLE or SWITCH wits CONTACTS 
OPENING, 


horns and a choking coil. With this equipment the load switching 


can be accomplished on the high-tension incoming side of the trans- 
formers, or on the low-tension side as desired. This is a complete 
Station for supplying a small town, a house being provided on the 
structure for sheltering the distribution panel board, meters, oil 
switches, relays, and automatic voltage feeder regulators. In some 
installations the street-lighting regulator is also placed in the house, 
but the most common practice is to use weatherproof automatic 


suspended from the cross-arm. 
When single-phase service only is required the type of construction 


shown in Fig. 3 is used as this is somewhat lighter and cheaper. The 
| high-tension switch is of the two-pole form and is capable of opening 
' the full-load current, the are rupturing on the horn, The fuse and 
| static or surge equipment is practically the same as employed in the 
three-phase station, differing principally in the arrangement of units. 
On the low-tension side is placed a non-automatic weatherproof oil- 
switch to control the local distribution and enables the inspector 
_ absolutely to “kill” the service in case of interconnected circuits, 

when current. might be fed back. A fourth type of outdoor trans- 
former installation is shown in Fig. 4, this being used to supply 
‘current for operating electrically-driven pumps. The high-tension 
control switches are located on separate poles, the transformer 
simply being protected by carbon-tetrachloride fuses. In such 
| installations the main line must be adequately protected by lightning 

arresters within a reasonable distance of the transformers. As an 
example of the conditions under which outdoor equipment must 
. operate, Figs. 5 and 6 will be of interest. Such ice deposits are quite 
| common and the equipment must be so designed that it will success- 


' fully operate under such conditions. 
In conclusion it may be said that the general awakening of the 


country to the necessity of more economic farming methods has been 
| reflected in the American central-station tield by considerable activity 
on the part of managers to devise ways and means of making the 
farmer a permanent consumer of current and steady source of in- 
i come. We have to thank the Delta Star Electric Co., of Chicago, 
! for the information contained in, and the photographs illustrating, 


this article. 


AN EXPERIMENTAL ALTERNATING PLANT. 
BY R. M. ARCHER. 


An important part of the equipment of every electrical 
engineering laboratory is the plant which deals with the 
generation and use of single or polyphase current. In cases 
where space is limited and first cost must be moderate, the 
arrangement should be such that a large number of experi- 
ments may be carried out by means of a few machines and a 
special switchboard. The use of "freak " machines, fitted 
with innumerable terminals and windings, 1s to be deprecated. 

An experimental switchboard should be of special design, 
and not, as 1s too often the case, 2 more or less slavish copy of 
2 central station board: it should possess a high degree of 
elasticity, should be reasonably safe m use, and the circuits 
should be arranged in so clear and simple a way that elaborate 
diagrams of connections and complicated schemes of number- 
ing and lettering are unnecessary, Further, the experimenter 
should not find it necessary to be inspecting the back of the 
board constantly in order that he may realise what connections 
he is making. Manv boards leave a great deal to be desired 
in these respects, and tend to defeat their original purpose, t.e., 
convenient and efficient control. If the experimenter is a 
student it is seldom desirable to give him a ready-made circuit. 
The instructor who contends that a student who sets up his 
own circuit is wasting valuable time has failed to grasp some 
of the fundamental principles of sound teaching. | 

Every experimental switchboard should embody its own 
diagram of connections, and this end can be attained only by 
systematic lining, colouring end lettering. Conductors which 
follow complicated paths on the back of the board may be 
represented on the front by white or coloured straight lines. 
This removal of purely geometrical complications is of the 
greatest use in helping the experimenter to grasp the whole 
scheme of electrical connections. Surface wiring is good in 
some ways, but a satisfactory arrangement is difficult to obtain, 
and too many mechanical details are presented to the eye.* 

A few years ago the writer drew up a scheme for the instal- 
lation of a small alternating plant at the Derby Technical 
College, and designed a switchboard for controlling the ma- 
chines. The arrangements adopted have proved very satis- 
factory, and a detailed description is appended. 

Machines.—Four machines are arranged in line on a common 
bedplate, and a panel is allotted to each on the switchboard ; 


Hmc aD 


* For further information see THE ELEcTRICUeN, December 24, 1909. 
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the two outer machines are 6} H.P. Crompton motors of the 
continuous-current interpole type, while the inner ones are 
4 K.v.A. three-phase Crompton alternators with stationary 
armatures and rotating field-magnets. Detachable couplings 
of the flexible type are placed between the motors and alter- 
nators, while the alternators may be connected together by a 
rigid coupling graduated in degrees and adjustable in phase. 
Under ordinary circumstances each alternator is driven by the 
adjacent motor, and the two motor-alternator sets are inde- 
pendent. In special cases the alternators are coupled, and 
two single-phase currents of any desired phase difference may 
be obtained by using one phase only of each machine. The 
alternators have four poles, and asthe fields are supplied at 100 
volts by a secondary battery steadiness of excitation is 
ensured. Each of the three phases of the alternators is inde- 
pendent and is connected to an independent pair of terminals 
on the switchboard. To save space on the switchboard the 
single-pole fuse in each phase is mounted on a small slate on 
the alternator itself. Each alternator has a worm reduction 
gear for use in speed measurement and is fitted with an instan- 
taneous contact device. 

The motors are supplied at 230 volts from the + and — sides 
of a three-wire system, and the speed may be varied from 750 
revs. per min. to 1,500 revs. per min. by shunt regulation alone, 
giving a frequency range of 25 a to 50 œ. If desired the 
sections of the shunt field windings of each motor may be 
connected in series parallel so that practically full excitation 
may be obtained from the 110-volt battery which is available. 

To facilitate a rapid change of connections the four sections 
A, B, C, D, of the field are wired to terminals on a small slate 
panel mounted on the motor, Fig. l. The connections for 


Series-Parallel ' 


Insulating Strip 
with Links, 


Fic. 1. 


series or series-para!lel are made by links P and Q. To mini- 
mise the risk of connecting in the wrong way these links are 
fixed permanently to a detachable strip of insulating material 
which keeps them in their proper relative positions. 

The motors have flat-rimmed pulleys and may be used for 
driving small auxiliary machines. A brake test may also be 
taken. 

THE SWITCHBOARD. 


The switchboard has five enamelled slate panels, one being 
& battery distribution panel for general purposes, while the 
others, lettered E, F, G, and H, are for controlling the machines. 

The permanent wiring is outlined on the front of the slates, 
main circuits being indicated by full white lines, spare circuits 
by dotted white lines, and field circuits by thin green lines. 
Armatures, wattmeters and main ammeters are indicated by 
white circles ; series fields, alternator phases and load phases 
by white spirals; motor starters by white squares; shunt 
fields, field rheostats and field ammeters by green spirals, zig-zags 
and circles respectively ; and cells for field excitation by con- 
ventional green lines. Detachable beass links allow of great 


elasticity in the connections, and when not in use are kept in 
definite positions on a wall panel. In some cases circuits are 
indicated by names painted on the slate—the employment of 
single letters or other symbols involving the use of a table of 
reference has been avoided as far as possible. 

Each machine is lettered to correspond to its own panel, and 
the normal direction of rotation is shown by an arrow painted 
on it. The fittings on the two left-hand panels, E and F, are 
80 arranged that they form a mirror image of those on the right- 
hand panels, G and H. This makes the set of four panels 
symmetrical about a vertical line through the middle of the 
set, and admits of a very convenient grouping of the switches. 
and regulators. A further advantage is that in some cases the 
diagram of connections is simplified. 

Motor Panels (E and II).—Each motor panel carries a double 
pole switch and fuse, an isolating switch for cutting off the 230- 
volt town supply. a starter, main and shunt ammeters, and a 
voltmeter with two ranges. The series resistance belonging 
to the upper range of the voltmeter may be short-circuited by 
a tumbler switch, the lower range being thereby brought into. 
use. Below the voltmeter there are five porcelain plug sockets 
connected to terminals, between which the voltage is required 
frequently, and a spare socket wired to another further down 
the board. This carries a plug wired to flexible leads, ter- 
minating in split brass thimbles. All the terminals on the 
panel have cylindrical projections on which the thimbles may 
be pressed. All the plug sockets are labelled suitably. The 
instruments are of the Evershed moving coil type with edge- 
wise pointers, anti-parallax mirrors, and external zero setting 
devices. 

The panels are fitted with bus bars which may be connected 
by links to the 230-volt mains, the 110-volt battery. or to 
experimental circuits which lead to wall plugs in the dynamo 
room and laboratories. They may also be connected to an 
artificial load when the alternator is running as a synchronous. 
motor and the continuous-current motor becomes a generator. 
The spacing of the terminals is such that the total number of 
main links required is only two. The main ammeter and the 
interpole, shunt and armature circuits of the motor are con- 
nected to separate pairs of terminals on the panel, square 
terminal plates being used for main, and round ones for shunt 
circuits. Provision is made for separate excitation when 
required, special supply terminals being placed beneath the 
terminals of the shunt circuit. The shunt and supply ter- 
minals are placed at the corners of equilateral triangles, and 
the total number of links required in this case a!so is two only. 
These two links are painted green and are narrower than the 
main links. The experimenter is thus reminded that he is 
dealing with a shunt circuit. 

Alternator Panels (F and G).—Each of the alternator panels. 
has four working bus bars, three of which may be connected 
to the alternator phases by a triple-pole switch, while the 
fourth has a single-pole switch and may be used as a neutral 
bar when the phases of the generator or load are connected in 
star; it is also useful as a spare bar. One side of the panel 1s 
reserved for the machine and instrument connections, while 
the other is for the load. The lower part of the middle of the 
panel is used for the field connections. The field is perma- 
nently wired in series with a multiple point rheostat,a low- 
reading ammeter, and a double-pole tumbler switch, and may 
be connected by narrow green links to the terminals of the 110- 
volt battery. A green pilot lamp connected to these terminals 
shows when they are live. The field and its ammeter have 
terminals to which a portable non-inductive resistance may be 
connected bv flexible leads. 


terminals on the panel, the six terminals being placed at the 
corners of a regular hexagon. A terminal at the centre of the 
hexagon is connected by a single-pole switch to the neutral: 
‘bus bar, and terminals wired to the bottom of the triple-pole 
switch are placed at the corners of an equilateral triangle 
which surrounds the hexagon. The ten terminals thus form 
the corners of nine small equilateral triangles and a few brass. 
links serve for a large number of different connections. A 


Each phase of an alternator is wired to a separate pair of 
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E, Motor Panel. 
F, Alternator Panel. 
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further advantage 1s that the generator or load may be con- | glow lamps mounted on a slate above the panels and fitted with 


nected either in star or mesh in a symmetrical and easily . 


recognisable way. 
The arrangement has many advantages over those in which 


all the terminals of the phases are mounted in line or at the 
corners of rectangles, methods which also involve the use of 
unsightly and somewhat clumsy flexible connectors. . 

Gaps which may be bridged by links are left in the cables 
which lead to the bottoms of the switches. A main ammeter 
and a wattmeter are wired to special terminals near these gaps 
and may be connected by links to the circuits at these points. 
The flexible cables behind the board which connect the am- 
meter to the backs of its specia! terminals may be detached 
and connected to other terminals beneath the hexagons. The 
ammeter may then easilv be put in series with one of the phases 
of the generator or of the load. A smaller terminal for the 
shunt connection of the wattmeter is mounted on the panel 
above the main ones. 

The hexagon and triangle system of terminals used for the 
generator phases is applied also to the load, but switches were 


Alternator. 


Motor. 


Alternator Phases . 


Fic. 2. 


St., Starter, 
F.S., Field terminal of starter. 
Ar, Armature. 


Load Phases 
in Star. in Mesh. 


three rotary paralleling switches. Each switch controls an 
independent group of lamps and all are operated simultaneously 
by a chain and wheel gear. The controlling wheel (an auto- 
mobile steering wheel) is mounted between the two alternator 
panels and the three groups of lamps may be connected to the 
hexagon system of either alternator by detachable leads on 
the back. All changes in the grouping of the lamps can be 
carried out therefore at the switchboard and the load may be 
used for either alternator or for both in parallel. .By re- 
arranging a few links on a small slate behind the switchboard 
the lamp phases may be grouped in parallel and connected to 
the continuous-current panels, E and H, thereby serving as a 
load for the continuous-current machines when they are run- 
ning as generators. Inductive loads such as transformers or 
motors may be placed in the dynamo room or laboratories and. 
connected to the three-phase 'bus bars via the experimental 
circuits. 

Each alternator panel carries a main ammeter with two 
ranges, a field ammeter, a voltmeter with two ranges, and a 
single-phase wattmeter. The main ammeter is worked 
from a small transformer with subdivided primary, and 
the ranges may be interchanged during working by a 
special switch under the instrument. The ranges of the 
voltmeter are interchanged by the method used for the 
continuous-current panels. Beneath the voltmeter are 
twelve two-pole plug sockets and the P.D. between any 
two points on the panel may readily be obtained. The 
voltmeters on the two panels, if desired, may be con- 
nected simultaneously to one panel only. For this. 
purpose spare sockets are so arranged that a long piece of 
trailing “ flexible " is not required. 

The wattmeter has an independent neutral- point 
resistance for three-phase balanced loads, and the scale 
is marked to indicate three-phase power. It can, of 
course, be used as a single-phase instrument. When 
the load is unbalanced two single-phase wattmeters are 
required and the second instrument may be that on the 
adjacent panel. | 

The instruments are all of the Elliott dynamometer 
type, and the field ammeter is available therefore for 
measuring small alternating currents. Each instrument 
has a knife-edge pointer, an anti-parallax mirror, and an 
external zero setting device. 

Conclusion.—In ccnelusion, the writer wishes to thank 
Mr. F. W. Shurlock, B.A., B.Sc., Principal of the 
Derby Technical College, and Mr. R. D. Whitehead, 
A.M.I.Mech.E., chief lecturer in mechanical engineering, 
for their kind advice regarding the purchase of the 
machines and the erection and lining of the switch- 
board. All the special fittings on the board were 


made by students, who also erected the panels, the whole 
of. the work being carried out in a very satisfactory 


T, Terminals of 230-volt supply. 
LS., Isolating switch for 230- volt 
supply. 
C, Terminals of battery. 
L, Terminals of load. 
B. Motor ’bus bars. 
Ex., Terminals of experimental 
circuits (D.C. ) 
0. L, IL, HL, Alternator bus bars. 
0, 1, 2, 3, Terminals of experi- 
mental circuits (A.C.) 
M.S., Main switch. 
1I ‘S., Tumbler switch. 
A.S., Switch for chan ging range of 
ammeter, i 
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manner under the supervision of Mr. L. Reay, the workshop 
instructor. 


S.F., Series field (Interpoles). 
Sh.. Shunt field. 

A.F.. Alternator field. 

M.A., Main ammeter. 

F.A., Field ammeter. 

W, Wattmeter. 

w., Shunt terminal of wattmeter. 
V, Voltmeter, 

P, Voltmeter plug sockets. 

R, Field rheostat. 

H.R., Handle of field rheostat. 
L.R., Handle of load regulator. 
X YZ. Phases of alternator. 
yz, Phases of lamp load. 
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AUTOMATIC SUB-STATIONS.* 


BY H. R. SUMMERHAYES. 
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Summary.—After an enumeration of the general uses for which 
automatic control, as opposed to manual control, is suitable, the author 
proceeds to describe the Detroit automatic sub-station which has been 
erected to supply, through a rotary converter, a portion of an area where 
tke feeders were overloaded. This course was taken to avoid ex- 
pensive and uneconomical feeder additions with consequent labour 


. The dotted lines show where the links must be placed when thealter- | costs. 


nat vee ; ; 
AA pien are to be connected in star, the load phases in mesh, and 
^ the motor is to run from the 230-volt mains. 


Automatic operation, strictly defined, is that in which a machine 
performs its functions without any human control; in the Detroit 


considered unnecessary, Verti 
ary. Vertical cables lead from the bus : . 
ars to f doc station the control is from a distance but the a | y i 
n. Tp arranged horizontally. These may be | to be automatic, inasmuch as the various "vba me 
wards to the terminals of the load, or up- | stopping and regulation are performed without the supervision of an 
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to four terminals wired to experimental circuits in the 
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jnamo room and laboratories. The normal load is a bank of 


* Abstract of a Paper read before the American Institute of Engineers. 
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attendant in the station where the machine is located. The following | circuit when starting. Fig. 2 shows this regulator. Four hand. 
may be taken as the most familiar examples of uses to which auto- | operated oil switches on the switchboard, shown in Fig. 3, of which 


matic control is applied : In some of these the machines which are 
operated by the electric control are visible to the operator, while 
in other cases the knowledge that the machine has operated is 
conveyed to him by signal only, but in nearly all cases the electric motor 
is out of sight and receives only occasional attention and inspection, 
(1) Train lighting, using centrifugal and voltage-operated devices. 
(2) Regulation of isolated lighting transformers by motor-operated 
regulators. (3) Pumping and blowing from inaccessible positions 
controlled by float regulators or pressure regulators. (4) Trans- 
port apparatus control including that of electric trains, elevators, 
cranes, mine hoists, ship propulsion motors. (5) Lighting by 
isolated plant, the voltage conditions of the battery or one of various 
other means being relied upon to bring the generator in and out of 
action. +a 

® Synchronous Converter.—The sub-station now to be described has 
been installed by the Edison Illuminating Co., of Detroit. It has a 
special automatic switchboard equipment, arranged so that the 
converter can be started, controlled and stopped, from a distant 
point, without any control wires. The converter, transformers and 
part of the switching appliances are located at the Rowena-street 
sub-station about one mile from the centre of the three-wire network 
and about one mile from Station I., whence the equipment is con- 
trolled. The load on that particular part of the three-wire network 
has been increasing so rapidly that the company was faced by the 
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; Potential 
transformer, R. Rheostat, RE 
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No. 1l is a magnetizing switch; No. 2 and 3, tap switches for use 
with the compensator; and No. 4, a running switch. There are also 
three alternating-current ammeters, one power factor indicator, one 
polyphase indicating wattmeter, one watt-hour meter, one com- 
pensated voltmeter to read the voltage at Rowena-street, the 
necessary current and potential transformers, one underload relay 
and bell alarm, and one inverse time limit overload relay. The 
overload relay operates the running switch. The only connection 
between sub-Station I. and the Rowena-street sub-station where the 
converter is located is the three-conductor 4,400-volt supply cable. 

At the Rowena-street sub-station are located the 500 kw. synchro- 
nous converter, which is six-phase, 12 pole, 250-300-volt direct- 
current, running at 600 revs. per min., three oil-cooled transformers, 
each 175 k.v.a., rated 4,400-205 volts; and the automatic control 
apparatus. 

This automatic operating equipment which is shown in Fig. 3 
comprises the following: Two 3,000-ampere solenoid-operated main 
cireuit-breakers with overload trip, two reverse-current relays for 
above, one solenoid-control relay used in connection with the circuit- 
breakers, one differential contact-making voltmeter, one four-pole 
field contactor (the field is broken at several points, on account of 
the high induced voltage at starting). one single-pole field contactor, 
with time-limit relay, one field rheostat, one double-pole relay for 
protection of field circuit, and one centrifugal switch or governor 
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Fic. 1.—D1aGRaM OF CONNECTIONS IN AUTOMATIC SUB-STATION AND OPERATING STATION. 


alternative of installing more feeder copper or a new sub-station in ! mounted on shaft of synchronous converter. 


order to keep the service in this section up to standard. Either of 
these alternatives involved considerable expense, compared with the 
revenue from the section in question, and it was, therefore, decided 
(in order to keep up the voltage on this part of the system) to 
instal a 500-kw. synchronous converter in a sub-station without an 
attendant and make arrangements so that the converter could be 
started, stopped and its voltage and load controlled from Station I. ; 
also so that the machine would be automatically protected in case of 
disturbances on the system or accidents to the machine itself. "This 
problem was presented to the engineers of the manufacturing 
company, the illuminating company stipulating that there should be 
no control wires, the only conductors extending between the stations 
being those of the triple-conductor cable carrying the primary 
current at 4,400 volts, three-phase, from sub-Station I. to the Rowena- 
street station. The connections are shown in Fig. 1. 
Voltage Rating and List of Apparatus.—The supply of electricity 
is at 4,400 volts, 60 c, three-phase. The apparatus located consists 
of the following: One 4,400-volt, three-phase starting compensator 
with 4, $ and full voltage taps. One 4,400-volt, three-phase in- 
duction regulator with a total range of 20 per cent. in voltage. The 
regulator is connected in series with the running switch and is rot in 


are supplied with sockets and auxiliary handle so that they may be 
worked by hand. A number of feeders connected to different points 
on the three wire, 125-250-volt system in this vicinity are brought 
into the sub-station, and the feeder switches are normally left 
closed so that there is 250 volts on the bus in this station available 
to operate the contactors which close the field when the control 
circuit of these contactors are closed by the governor. In order to 
start up the converter from sub-Station L, the induction regulator 
having been set at maximum lowering position, and the magnetizing 
switch closed, the 4 tap switch is closed, throwing } voltage on the 
line leading to Rowena-street. The converter starts on this tap and 
reaches synchronism in 20 or 30 seconds. When the converter 
is within 5 per cent. of synchronism, the governor on its shaft closes 


the control circuit of the field contactors and the four-pole contactor 


operates immediately, exciting the rotary converter field from the 
bus 80 as to give it the correct polarity, but with a considerable resis- 
tance in series with the field. As sóon as this weak field is thrown 
on, the rotary converter pulls into synchronism with the proper 
polarity but at 4 voltage. This operation is made evident to the 
operator at I. street by watching his alternating-current ammeter, on 


which the current decreases from the initial starting current to about ' 


The circuit-breakers 
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opened. This disconnects the alternating-current supply and leaves 


4, and suddenly increases as the field is automatically applied, then 
| F our hand settles to a low and steady value as the converter falls into | the synchronous converter running as a direct-current motor. The 
£3, of whi synchronism. reverse-current relays are set so that they will operate on the current 
tehes for us Following the automatic application of the field, the operator opens | which the converter takes as a direct-current motor, and their 
There àv di the 4 tap switch and closes the $ tap switch. The $ tap switch is | operation opens the main circuit-breakers and disconnects the con- 
indicator, ore then opened, and the running switch closed. After the closing of this | verter from the direct-current bus bars and, as the converter slows 
T, Oe com- switch the converter is in synchronism but operating with a very | down, the governor resumes its starting position and the field con- 
va-street,. tle weak field and at a low direct-current voltage on account of the | tactors open so that everything is ready for a new start. 
derlead why position of the induction regulator. On account of the weak field, In case of a short circuit on the alternating-current system at 
| relay. Th the power factor at this time will be lagging. Within a few seconds | some point between the main station and the switchboard at Station 
lY connection the second field contactor automatically operates, cutting out sufficient | I., the direct-current feeding back from the direct-current systems 
on where the field rheostat to give the rotary full normal field current. The | through the converter operates the reverse-current relays and opens 
pply cable control circuit of this contactor was closed by the governor at the | the solenoid circuit-breakers so that the converter is left connected 
kw, sche same time as the other contactor, but its operation was delayed by a | to the alternating-current system. When the alternating-current 
-volt dint time-limit relay. The operation of this contactor is immediately | short circuit disappears, and the alternating-current voltage comes up 
transformers evident to the operator at Station I. by the increase in current on the | again to normal, the converter is automatically connected in the 
tatie costed alternating-current ammeter and the changing of the power factor | direct-current system again, unless the current required to synchronize 
from lagging to leading. At this point the converter is running in | the converter is heavy enough to open the main switch at Station I. 
m in Fig 3 synchronism with full field and correct polarity and all ready to be , by means of the overload relay, in which case the converter may be 
perated mala connected to the direct-current ‘bus bars. excepting that its voltage is | synchronized by the magnetizing and tap switches, as before. In 
nt relays füt low, owing to the position of the induction regulator. The operator pease of a short circuit on the alternating-current circuit or on the 
h the cirat- cable between Station I. and Rowena-street, or in the armature, 
ne four mb transformers or regulator, the direct current feeding through the 
n account of converter into the short circuit operates the reverse-current relays 
ld contactar, and opens the solenoid circuit-breakers, and the alternating current 
le reat for feeding into the short circuit operates the overload relav, and opens 
or gover the main switch at Station L, disconnecting the converter from the 
line. With the original equipment, time-limit attachments were 


added to the reverse-current relays so that they would not operate 
in case of mere momentary surges. 


These relays are not being used 


- 
| 
| 
zs | 
- 
e 
A 
ae Fic. 2.—INpuction REGULATOR AND Tar SWITCHES FOR REMOTE Fic. 3.—INTERIOR OF AUTOMATIC SUB-STATION SHOWING ORDINARY FEEDER 
STARTING OF RoTARY CONVERTER. PANEL ON LEFT AND DIRECT-CURRENT AUTOMATIC GENERATOR PANEL ON 
RIGHT, ALSO FIELD CONTACTORS AT REAR OF BOARD. 
uow brings up the voltage by the induction regulator and at the | in the actual operation of the equipment as they are considered 
moment the voltage across the brushes of the converter exceeds by a | unnecessary by the company. Two reverse-current relaps are used 
very small] percentage the voltage on the "bus bars, the contact | so that safety is assured. If both should fail, the speed-limiting 
making voltmeter operates at  Rowena-street. This device is | device and the overload coil are both available to open the direct- 
m differentially wound, one coil connected to the'bus bars and the | current circuit-breakers. | 
anh other to the brushes of the converter. 'The'bus bar voltage may In case of a short circuit on the direct-current side, the overload 
itl vary at different times of day from 250 to 300, but whatever vol- | relay at Station I. will open the running switch and the converter will 
oak tage is across the bus bars, this differential device acts only when | be disconnected as in the ordinary operation of shutting down. If 
i the synchronous converter voltage exceeds the ‘bus bar voltage by a | this direct-current short circuit is a very severe one, the overload trip 
s small percentage. This device makes a circuit through the control | coils of the circuit-breakers which are set rather high will also 
adm relay which operates the closing coils of the two main circuit- | operate. The field circuit of the converter is protected by means of a 
jk? breakers and connects the synchronous converter to the'bus bars. | double-pole overload relay. The shut-down of the converter from 
"m This action is so accurate that the rotary may be made to take any | any cause is indicated by the under-load relay at sub-Station I. 
oH percentage of load that is required. Ordinarily it is so adjusted This station has been operated ever since it started without 
SE that when the circuit- breakers close, the converter takes about | any regular attendant, but since the equipment was novel, for the 
vil one-tenth load. first few weeks it was the practice to send a man over from sub- 
nt The voltage at points on the system in the neighbourhood of the | Station I. to watch the operation when the outfit was being started 
" Rowena-street station is observed at Station I. by means of the pilot | and in this way several points have been observed which have 
" wires ordinarily used on these systems, and the amount of load taken | enabled the equipment 'to be improved. The centrifugal switch 
H by Rowena-street is changed by manipulating the induction regulator | originally used to close the field circuit: was found to be unsuitable, 
a at Station I. to meet the voltage conditions on the system. The | and this has been replaced by one of different design, which is reliable 
at amount of load at any time is indicated by the alternating-current | and has given satisfaction. During the few days the first switch was | 
wf ammeters in connection with the indicating wattmeter, and the | out of service, the field contactor citcuit was closed by hand when the 
i power-factor meter. machine was being started. Shortly after installation there were two 
or three cases when the machine failed to start; such failures have: 


 Inordertostop the converter, the running switch at sub-Station I. is 
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now been eliminated by proper adjustment and minor changes in the 


Table I.—Erope. 


relays. It is the intention to have this equipment inspected once | 3 
aday. The company may decide later to put in a thermostat on the Ar ROLE] N Popul’n | Popul’n 
: : : Europe. ex- call o. of th 
bearings, recording through a telephone wire to sub-Station I. so as changes.| offices, | Stations. (thou- | per tele. 
to eliminate danger from this source, but it is not believed this will | ———————-————— ve Ei ME PADS phone: 
be necessary. The bearings are of the ring-oiling type generally | Denmark, March31/12| 1.043 | 1,912 | 107,153] 2.589 24 
used on machines of this class, so that very little trouble may be | Sweden .................. 2,201 | 3,125 | 199,690] 5,522 98 
expected. In addition to the governor used for closing the field Norway— "m 
circuit, the synchronous converter is equipped with the usual ee ABE : i 
centrifugal speed-limit device. The company expects to extend this | g priv tey Poean TO S i d OMO Ed 38 
n Switzerland............... 427 | 1,298 |  84.058| 3.463 
system to other sub-stations. = 
Germany ose iiris E , 14,034 | 1,154,518] 64,926 56 
6,798 
Pm & lreland... ie E. 701,082) 45,365 65 
uxemburs............... if 3,575 260 73 
THE TELEPHONE STATIONS OF THE WORLD AT |a) ees AMORE E. 
etherlands............... 196 246 5,314 ,945 92 
THE BEGINNING OF 1912.* Era nce ones 9,341 | 15,562 | 260,098| 39,252 150 
— ies Sens m gaan m 
D Me we eoeosetocoettnoeso oot ,* — q & P 90 
To obtain precise statistics of recent date concerning the tele- TOUTING: saires 945 | 3.212 | 19.438] 6,700 221 
phone systems of the world is a practical impossibility, while to LERIHTOSE E cuisuedis und 019 | 1/048 | ipo omae TH 
in è reliable ¢ ‘imation is a matter b: otience - OR 
obtain c relizble approximation is a matter both of pitienec and | Hungary eus 1,731 | 2,263 |  36.183| 19.254 532 
difficulty. So long as we ere confined to Europe and Australia, Edi A 113 149 26.741] 19.712 731 
where the majority of telephones are under State administration, | Portugal (est.) .......- m 6.900 5.423 786 
and to Asia, where more than three-quarters of them are State | Servia (est.)............... £i s 3,000| 2,700 900 
owned, the task of obtaining statistics from six months to two years 34 ' of | 
old is not an insuperable one. It is when we come to the continents | Russia (est.) ........-... T gsi 170.000 |163,778* 963 
where private companies predominate that press cuttings and diverse p E > 035 1.440 
records have to be ransacked to obtain a trustworthy estimate of the Cor Ba CE e i 150 > res 1500 
present state of development in those parts of the world. It is not | Rosnia-Herzegovina ... 20 25 802| 1,828 | 2,279 


only that some private companies are not very willing to furnish 
statistics of their deveploment, but also that in some States, as in the 
United States, Brazil, Mexico and elsewhere, these companies are 
so numerous that it is almost impossible to apply to them all for 
information. Fortunately, in the United States the bulk of the 
telephones are operated by the American Telephone & Telegraph 
Co. and its connections. This corporation prepares for its own 
use admirable statistical returns, to which I am indebted for much 
valuable information. As regards Canada, the Dominion Govern- 
ment publish a return of telephone statisties which includes those 
of private companies as well as of the State system. It is thus 
possible to obtain accurate figures for nearly the whole of Europe 
and fairly precise figures for North America, which continents 
between them account for more than eleven-twelfths of the tele- 
phonesinthe world. As regards Asia. South America and Africa, the 
statistics I shall exhibit are qualified by estimates which will be duly 
designated. The figures obtained for Australia, Russia, Italy and 
some smaller States are those for January, 1911 ; estimated figures 
for January, 1912, are therefore resorted to. 


TELEPHONE DEVELOPMENT OF THE WORLD. 


Europe.—Table I. shows the number of telephones in Europe and 
the proportion of telephones to inhabitants. It will be seen that 
Denmark, Sweden, Norway, Switzerland and Germany occupy the 
best positions in the order named, closely followed by Great Britain, 
sixth on the list. The figures for Russia, Italy, Roumania, Servia 
and Portugal have been estimated on the basis of the figures for the 
last two vears. The figures in italics are those up to the end of 1910, 
obtained from the “ Journal Télégraphique.”’ 

Asia.—Japan and the British and Dutch Indies are the principal 
States using the telephone in Asia. The figures for those countries 
are official, the telephone stations of the remaining countries, which 
are unimportant in point of number, being estimated. It has not 
been thought necessary to show the relation of these few hundred 
thousand telephones to the millions of inhabitants of India, China 
and Japan. 

Africa.—The most noteworthy telephonic development is in the 
Union of South Africa, where there are 18,672 subscribers’ stations. 
Of these, 6,150 are in Johannesburg, 2,629 in Cape Town and 1,542 
in Pretoria. Tunis has about 7,000 telephones. Those for Algiers 
are probably included in the total for France. In Egypt the system 
is in the hands of a company. Figures are difficult to obtain, but 
the total may be estimated at about 9,000. In Madagascar, Da- 

homey, French Guinea, Angola and the German colonies there are 
about 1,000 telephones, and the total for the whole of Africa, exclud- 
ing Algiers, may be computed at about 36,000. 

‘North America.—Table III. gives the figures for North America. 
Estimates had to be resorted to in the case of Mexico and the West 
Indies and of the independent companies in the United States. The 
** Bell-connected " stations are those of subscribers to independent 
companies which have connection with the Bell svstem. With those 


* From the * Post Office Electrical Engincers’ Journal.” 
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io | 3.153.000 [100.000 126 
Table II.—A sia. 


Total in Europe ...... | 


C 


Ac No. of No. of call| No. of 

aua exchanges.| offices. stations. 
Japanese mte a mantnah. 850 2.508 | 159.675 
Chosen, Formosa & Sakhalin (est. 3 a | 11.500 
Tid (biu Susi rasa IQ qub erento et m Ro in 190 ae 13,154 
Netherlands, East Indies ..............- 149 40 9,735 
China and Hong Kong (est.)......... se is 8,000 
Indo-China (French) (est.) ......... | 900 
Siam (est.) «cese 700 
Singapore (est.) |. 1,700 
205.000 


Total for Asia ic] phe iis | 


Table III. — North America. u 
| | Po pulationi Population 


No. of No. of 


America. x vd : (thou- per tele- 
K xchanges.| stations. sands). | phone. 
United States— | 
o MM 5,014 4,474,171 
" Bell-connected ". ... Vie 2,158,454 | | 
Other independents Ed 1,725,000 | -92,174 | 1} 
| 8,357,625 ! 
(atc eM cis eu: | 302,759 | 7,152 23 
Mexico — | 
Ericsson Co. ............ | 13 7,889 |Y | 
Other companies (est.)' 8.000 | j ed 
West Indies (est.)  ...... | 17,000 | re 
Total North America.. | 8,693,300 - 


—& 


of the American Telephone & Telegraph Co.'s sub-licensees they total 
6,632,625, and have increased by 749,906 since the beginning of 
1911. The figures for Canada apply to June 30, 1912. Of the total 
stations, 148,543 belonged to the Bell Company of Canada. 


South America.—The telephone system of this continent is entirely 
in the hands of private companies, and they are numerous. Among 
the largest are the River Plate, the Monte Video and the Chili Tele- 
phone Companies, and those operating in Brazil. Statistics were 
obtainable only from the Monte Video Company, which had 5,700 
stations on its system on January 1, 1912, and from the Chili Company, 
which had 11,700. The largest system is that of the River Plate 
Company, which probably operates not less than 40,000 stations. 
There are also about 10.000 stations in the Argentine on the systems 
of local companies. In 1909 there were 39 different telephone 
systems in Brazil with 9,200 subscribers. Allowing for an increase 
of about 1,000 a year, it seems safe to assume that there were at 
least 13,000 telephones in the Republic at the beginning of 1912. 
pees oe eee ie cali acinar mee 


* Including Russia in Asia. 
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Table IV. 
| Pues No. of 
Mens | telephones | c. telephones 
C: beginning ! City: ek are 
of 1912. | ` cf 1912. 
—————ÁÓ e (—— E 
New York 2e | 441,128 | Grand Rapids ............ 23,000 
Chieago. iecore 279,383 Sydney... isses .. 22,000 
London (with suburbs) | 220,782 | Dresden |... 21.885 
Berlin (with Neukolln,| . Spokane ........seeee 21,571 
Charlottenburg and | Buda Pest ............... ' 21,388 
= Wilmersdorf) .........! | 177,854 | Cologne ................-. ~ 21,180 
Philadelphia ............ ^ 145,585 | Melbourne .............-. 20,500 
Boston (Mass.) ......... | 140.153 | "Dallas (Texas) ......... | 19,388 
San Francisco ............ | 100,523 | Winnipeg.............. |. 19.000 
St. Louis esos | 90,010 | Salt Lake City............ 18,831 
Los Angeles ............... 86,922 | New Orleans ............ | 18.783 
Parin esxe bosco uve ales | 84,489 | Brussels .................. ' 18,500 
Detto itec iiir | 77,866 | Jersey City n.e.e... | 18.475 
Stockholm ............... | 73,000 ! Atlanta (Ga.) ............ | 17,853 
Cleveland .................. (571,532 | Stuttgart .................. 17,782 
Pittsburg «erre ! 71,249 | Christiania (June 30. 
Hamburg-Altona ...... | 64,935 | 1911)... 17,361 
Kansas City... 57,994 | Breslau... | 16,839 
Viei arenan Eomae | 54,888 © Birmingham ............ ! 16,529 
Cincinnati ............... 03.594 | Düsseldorf ............... | 15,642 
Minneapolis* ............ | 50,270 | Syracuse (N.Y.) ......... || 15,335 
Copenhagen (and | | Mexico City............... | 15,000 
suburbs) | 48,301 | Worcester (Mass.) ...... 14,932 
Buffalo i eo ovekrtt es | 46,951 | Houston (Texas)......... | 44,913 
Baltimore... -s.s.s +++». 46,428 | Osaka cene 14,630 
Washington ............... | 43,972 | Richmond (Va.) ......... 14,492 
Glasgow |... | 41,310 | Amsterdam ............... 14,341 
Milwaukee ............... 39,488 | New Haven (Conn.) ... 14,288 
Toronto zeiten 38.184 | Springfield (Mass.) ....... 14,230 
Indianapolis* ............ | 36.000 | Des Moines (Ia.)......... | 14,167 
Montreal .................. 35.407 Hannover.............. e. | 13,534 
Buenos Ayres ............ | 39.000 | Hartford (Conn.) ...... 13,475 
St. Petersburg............ 35.000 | Nuremberg ............... | 13,294 
Portland (Oregon) ...... | 34,338 | Edinburgh ............... ' 13,243 
Oakland. 2. 33,794 | Albany...................-. 12,826 
Denver....................- 20.204. 3 Hull 2 oer 12,347 
Tokio M aou 32,557 | Gothenburg............... | 11,983 
MOSCOW, và crack ini eee 22.900 3 Zürich. «isses 11.956 
Seattle ........ eere 32300 | Tacoma ........- e 11.827 
Columbus* ............... | 31,700 l Forth Worth (Texas)... 11,405 
St^ Paul” tas se sies ! 81.000 | Norfolk (Va.) ............ 11,324 
Liverpool.Birkenhead..| 30,596 | Dayton (Ohio)............ 11,260 
Omaha oce 30,280 | Bremen.................-.-. .. 11,056 
Munich is. creer 29,843 | Milan oie nex 11,000 
Manchester ............... | 27.917 | Memphis (Tenn.)......... 10,809 
Louisville* ............... 25,500 | Nashville (Tenn.) ...... ! 10,742 
Leipzig. ecce dee cascos 25,489 |, Bradford .................. , 10,467 
Warsaw zxossceneesesstesss 25.000 | Newcastle-on-Tyne...... 10,245 
Newark (N.J.)............ 24.485 j| Sheffield .................. ' 0,114 
Frankfort-on-Main...... 24,403 Deeds weet suuni ecce 10,092 
Rochester* ............... 24,000 |, Duluth ...............- een. ' . 10,008 
Providence ............... 23,739 | St. Joseph (Mo.)......... , 19,003 
Toledo (Ohio) ............ 23,000: || Rome x oieetec ex | 10,000 
ting in Peru, Ecuador, 


There are also telephone companies opera 
A pamphlet issued 


Venezuela, Paraguay and British Guiana. 
recently by the American Telephone & Telegraph Co. computed 


the number of stations in South America in 1911 at 85,700. A 
figure of 88,000 for 1912 will, therefore, not be excessive. 
| .. 50.000 


Argentine Republic ..... Vat E desc ease cede hus 
lol mE 13,000 
COU m ——————— ——— — —— ees ede 11.700 « 
Monte Video (2c c p Uva SU EE ES evo Fe ues Ee abere 5,100 


Allowance for rest of Uruguay, Peru, Guiana, Venezuela, 
Paraguay, Ecuador, &c. ............. eene 7,600 
88,000 


With these approximate figures it will serve no useful purpose to 
give the proportion of telephones to population in South America. 
AUSTRALASIA.— Australia.—The figures furnished by the Com- 
“monwealth are, as already stated, those for the beginning of 1911. 
It is, however, possible to arrive at a fairly accurate idea of the 
present development by basing an estimate on past progress. 
- 1912. 


Beginning of Beginning of 
1910. 1911. (est. ) 
New South Wales ...... 30,892 ...... 36,631 ...... 42,400 
Victoria sicscticisaca cies 21,418 ..... 25,350 ...... 29,100 
Queensland ............... 8,017 ...... 0,439 ...... 10,800 
South Australia ......... 06,179 ...... 7,410 ...... 8,600 
Western Australia ...... 6,6611 ...... 7,230. ss 7,800 
Tasmania. ...... TEET 2,404 ...... 27394 xe 3,000 
Australia  ............... 45,6011 ...... 88,860 ...... 101.500 


* Last year's figures. 
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The proportion of inhzbitants to telephones at the beginning of 
1912 was 39 in New South Wales, 37 in Western Australia, 46 in 
Victoria, 50 in South Australia, 55 in Queensland, or 44 for the whole 
of Australia. 

New Zealand.—The total number of telephones in New Zealand 
(including call-office stations) at March 31, 1912, was 40,598. Of 
these, 5,055 were in Auckland, 4,594 in Wellington, 4,106 in Christ- 
church and 3,761 in Dunedin. The averege number of inhabitents 
per telephone was 25. The number of telephones in Australasia 
may, therefore, be put at about 142,000. From the foregoing the 


total number of telephones in the world may be stated es follows :— 
January ], 1912. 


[st FO RE sc osi: rot pso UU EIE bru eU OE auteur esp 3,153.000 
PU MEL" TTC 205.000 
ATTICA NEC E ET TP 30.300 
North America ur eecksecoc eo rrr edd ERE ee PES id ead Ra 8,693,300 
Sout AMOC oec oues ud ur emst tute uu adr upapen . 88.000 
PANES CG S DH acy Huse ces Or pote cebat falute d d ASPe UE EE D d 142,000 

12,318,000 


DEVELOPMENT OF THE GREAT CITIES. 

Table IV. is believed to comprise all the cities in the wor'd contzin- 
ing upwards of 10,000 telephones. The figures shown in italics are 
estimated, while those marked with an asterisk are made up of 
official “ Bell" figures, to which an estimate of the number of 
* independent " stations has been added. Of these cities. which 
number 102 in all, 69 are in America (64 in the United States). 39 
in Europe, 2 in Asia and 2 in Australia. The figures for the British 
cities include the late National Telephone Co.'s private wire stations. 

The following are the 10 best developed cities in the world. They 
are all American except Stockholm :— 


Table V. 


| | Population 
—— : Telephones. | Population. | per 

| telephone. 
]. Los Angeles..............ss-s 86,922 356.000 | 4.1 
2. San Francisco............... ; 100,523 429.000 | 4:2 
3. Stockholm .................. |. 73.600 342.000 | 4-60 
4. Omalia.. ore ne no |: 30.280 162,000 5:3 
5- S pokale, dios eos uen d || 21.511 116,300 54 
6. Salt Lake City ............ | 18,830 104.100 5-5 
de Dallas: 225: 2: 2: EnEn |^ 19,388 116.200 6-0 
8. Des Moines .................. |o 14.167 90.100 6-4 
9. Houston .............. nee | 14,913 95,000 | 6-5 
10. Portland (Oregon) ......... ' 34,338 228,000 6-6 


The following table shows the telephonic development of the 
principal cities of the world with upwards of 1,000,000 inhabitants: — 


Population | Population 
—— Telephones. (thou- per 

sands). telephone. 
Chicago bier eor Se apa 279,383 8-1 
Boston -.-Siseosxttsed x bias CARS E COS 140,153 9-9 
Philadelphia ..................... 145,535 10-1 
New York ................ eene 441,128 11:3 
Berlin iere ettet exer SNA 133,807 17-1 
LONGO 25: eciothhkaeti t nte 220,782 32.5 
uU qup DM: 84,489 33-7 
Buenos Ayres* .................. 30,844 38-6 
Vienna oseeceeveakéoievasosuétexe 54,888 38-0 
Moscow (est.)................. e. 32,500 41-8 
St. Petersburg (est.) ............ 35,000 48-0 
"TORIO osion aaee | 32.557 67-0 


It would be vain within the limits of a short statistical Paper to 
attempt to discuss the inevitable comparisons which the disparities 
in development shown in the foregoing figures suggest. Much has 
been said of the position occupied by this country, and references 
have been made to Sweden and the United States which have long 
sinee lost the charm of novelty without gaining in instructiveness. 
The complex causes of the arrested development of Great Britain 
are well known to our readers, and need not be enlarged on here, but 
while admitting this, it may be pointed out that the comparisons so 
frequently drawn with other countries are almost invariably un- 
critical. Without the existence of like conditions there can be no 
useful comparison. The value of money, the cost of labour and 
materials, the density of population, the state of interna] communi- 
cation, and the development of the telegraph and railway systems 
vary as between this country and America, and as between both and 
Scandinavia. Again, we hear much of cheap rural co-operative 


* Last year's figures. 
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telephone systcms with à rough-and-ready kind of plant, but it may 
b> doubted if such would be accepted by subscribers in Great 
Britain, who demand a standard service for their subscriptions. 
When, however, we compare this country with the great States of 
Western Europe, where a certain similarity of conditions obtains, we 
find that our development is but little behind that of Germany. and 
is immeasurably superior to that of France, Austria and Italy, to 
sav nothing of such commercial countries as Holland and Belgium. 
Moreover, it must be remembered that the high development of one 
or two European countries has been obtained at notoriously un- 


remunerative rates—a result which is not desirable from an economic 
standpoint. 


very long periods of time. A detailed account is given of the nature 

of the reaction which takes place during the process of corrosion, and 

it is mentioned that no evidence is forthcoming that '* flaws " and 

“ spills " have any influence on corrosion at the ordinary tempera- 

ture. Most of the experiments carried out at 20 deg. were repeated at 

40 deg., and it was found that corrosion at this temperature is of a 

distinctly “‘ selective  type—t.e., the zinc is removed from the metal 

in larger amount. proportionately, than the copper. This action is 

by no means uniform. but begins at certain points and spreads out- 

wards, "The causes which determine the distribution of these points 

is discussed in detail. The action is inherent in alloys of the types 
considered. given the presence of sea-water and suitable temperature 

conditions. The order of resistance to '* selective corrosion " at this 
temperature is: 70: 28:2 alloy (most resistant), Admiralty alloy, 

70:30. Muntz metal  Sea-water diluted with its own volume of 
distilled water is found to exert a greater selective corrosion effect 
than ordinary sea-water. Concentrated sea-water stimulates com- 

plete corrosion, but represses selective corrosion. The influence of 
carbon particles, &c.. was no greater than at the ordinary tempera- 
ture. The presence of zinc oxychloride on a tube gives rise to 
severe dezincification. Inquiries have shown that it is highly prob- 
able that temperatures of 50°C. and upwards are frequently attained 
in condensers. Consequently a series of experiments at 50 deg. were 
conducted at this temperature, mainly on 70 : 30 brass and Admiralty 
metal lt was found that corrosion is of the selective type. and is 
concentrated almost entirely on the zinc. Mere traces of copper only 
were removed from the tubes, except in the case of the Admiralty 
tube. The action is severely localised. The order of resistance to 
selective corrosion is: Admiralty metal (most resistant), Muntz 
metal, 70: 30 brass. The last two tubes showed signs of dezinci- 
fication in seven days. No signs of dezincification could be detected 
in the Admiralty metal in four weeks. The total weight of metal 
lost is lower at 50°C. than at the ordinary temperature for equal 
lengths of time. If the water be aerated the weight lost is enor- 
mously increased, and is greater than at the ordinary temperature. 
The effect of particles is the same as at the lower temperatures. 
Dilute sea-water (as above) and concentrated sea-water act as at 
40°C. 

In the second Section of the report full details of the work carried 
out with the experimental condenser plant are given. and a com- 
parison is made between the conditions obtaining in it and in an 
ordinary marine condenser. Three tubes of each of the standard 
compositions were withdrawn and examined, and the tubes them- 
selves and the scale were subjected to detailed examination. All the 
tubes showed signs of dezincification with the exception of one of the 
Admiralty tubes and one of Muntz's special brass. The extent and 
distribution of the areas of dezincification are considered in the light 
of the laboratory work. The agreement in the results obtained by 
the two methods of work is very striking. 

Some preliminary experiments on the nature and mode of action 
of electrochemical protection methods are described in Section HL, 
and the important part played by calcium carbonate scale is empha- 
sised. A general discussion of the bearing of the whole of the 
experimental results upon the practical problem under the varying 
conditions met with in practice is appended, and some suggestions 
are made as to possible methods of preventing corrosion. 


CORROSION OF METALS.* 


Details as to the nature of the practical problem hzve been ascer- 
tained from the inquiry forms returned to the Institute. "These 
forms were widely circulated by the Institute amongst users of con- 
denser tubes. Twenty of the most complete have been selected and 
the information contained has been tabulated. Important points 
brought out are: (1) The erratic nature of the trouble. Different 
users give as the normal life of a tube periods varying from 4 to 25 
years. (2) The nature of the deterioration is in the great majority of 
cases dezincification, which results finally in a rotten and pitted 
tube. This type of corrosion is called ** selective corrosion.” Occa- 
sionally tubes fail by localised ** complete corrosion "—1.e., by the 
rapid removal of both Cu and Zn over certain areas. (3) It is not 
possible to correlate the failure of tubes with the presence, or nature, 
of, the electric lighting system. (4) There is no obvious connection 
between any definite locality in a condenser and the frequency of 
dezincification. The results of an examination of the tubes sent 
with the forms and the scale on them are given; they throw little 
light on the causes of corrosion, and only indicate in a general way 
the nature of the problem involved. 

The chemical and physical conditions which exist in a condenser 
are considered ; also the possible variations from point to point in 
the same condenser. It is the variations in these conditions which 
determine the locality at which corrosion commences. Engineers 
in charge of condenser plants are not usually in a position to study 
them, and consequently the information obtainable from them is of 
limited value. There is an almost entire absence of experimental 
work showing how the speed and type of corrosion vary as the con- 
ditions vary. Consequently it was considered advisable to carry 
out a detailed laboratory investigation into the matter. 


Laboratory Investigation on the Standard Tubes of the Corrosion 
Committee.—A summary of the result of these investigations carried 
out at 20°C. show that (1) corrosion at this temperature is always of the 
approximately complete type and is slow and uniform. (2) Carbon 
(in the form of coal, graphite and coke), sand, copper and à number of 
other bodies have. per se, little or no effect on the speed or type of 
corrosion. They do not give rise to any appreciable electrochemical 
action. (3) Certain basic salts of zinc and ferric oxide appear to have 
some slight accelerating effect, but it is too small to be practically 
important. (4) An increase in the concentration of the sea-water 
increases the speed of corrosion; a decrease in concentration de- 
creases it. The type of corrosion is unaffected (see below). 
(5) The order in which tubes resist loss of weight is as follows: Muntz 
metal (loses least weight), 70: 28:2 alloy, 70: 30 brass, Admiralty 
metal. (6) An increase in the speed of the water increases the 
amount of corrosion. (7) Jelly tests have given inconclusive results. 
(8) ** Selective corrosion "" could not be obtained at 20°C. except by 
the employment of free acid, or by the use of diluted sea-water for 


THE ARCING EARTH SUPPRESSOR AND ITS 
APPLICATIONS.* 
BY R. H. MARVIN, 
Summary.—The best position at which to locate an arcing earth sup- 
pressor on a system is discussed and the reasons stated why the most 


effective protection is obtained by its location at the power house. The 
advantages and limitations of this apparatus are summarised. | 


Composition of Standard Tubes. 


l. 2. 3. 4. D CEDE 

E 70 : 30. 70 : 28: 2 (Pb). 61:39. 70: 29 : 1. The arcing earth suppressor as built for three-phase service com- 
Brass. Special Muntz Admiralty prises the following parts (see diagram): (a) three single-pole, motor- 
brass. metal. brass. operated, oil-switches for earthing the system. These are provided 
— SN | with interlocking relays to prevent mo th itch being closed 

Copper ....... 70-21 69-94 60-90 71-1 d p re than one switch being Clos 
Zine oad | 29 17 27-60 38-21 27 5 at atime. For use with overhead systems each switch is equipped 
Tin... | a d 1-07 with the stroke-lock device described more fully later. For cable 
Lead .......... | 0-27 2-08 0-46 0-28 systems this is omitted. The oil-switches are provided with the 
lon ausiai | 0-27 0-28 0-33 0-21 bars remote-control switches with red and green lights to be placed 
| | TS | on the station switchboard. (b) Th i E i < dis- 
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connecting switches for disconnecting the oil switches. (c) A phase- 
selective relay for detecting the earthed phase and operating the 
proper oil-switch. This relay is of a magnetic type, and is supplied 
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with current from three potential transformers, having connected 
fuses. These parts as shown in the diagram are connected as fol- 
lows: Each phase on the power-house high-tension bus bar is con- 
nccted to earth through one of the oil-switches. The phase-selective 
re'ay is also connected to the bus bar. This relay is so constructed 
thet when an earth occurs on the system it closes a contact and trips 
the oil-switch closed on the earthed phase. Normally all three oil- 
switches are open and the interlocking relays render it impossible to 
close more than one switch at a time. as this would give a short- 
circuit. An important feature of the oil-switches is that the circuit 
is closed first through an auxiliary contact and a resistance in the oil 
pot. An instant later the main contacts are closed and the resis- 
tances cut out. In this way the circuit is always made and broken 
through a resistance, and this resistance is of such a value as to pre- 
vent high-frequency oscillations. 

It is for many reasons best to locate the arcing earth suppressor at 
the power house rather than at the sub-station. The class of assis- 
tants at the power house are usually more fami!inr with switching 
apparatus and better able to give it proper attention. The power 
house will always have a direct-current supply from the exciter for 
operating the switches and relays. The more important switching 
operations in case of earths and short-circuits being performed at the 
power house, it is well to have the arcing earth suppressor under the 
immediate observation of the operator there. For electrica! reasons 
it is also advisable to have the arcing earth suppressor as close to the 
source of power as possible. It mav therefore be said that the arcing 
earth suppressor should be connected directly to the high-tension 
bus bar in the power house. It should be noted that only one arcing 
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on its shaft moves over the lever b, and catch c. The pivot between 
b and c slides freely in the slotted end of link f. The oil-switch having 
closed, and the motor having wound up the spring, it at once opens 
again, as the opening control circuit is closed through switch k. As 
the switch opens, cam a moves lever d up to magnet e. If the earth 
has been cleared and the phase-selective relay has opened, the magnet 
e is not energised, and lever d drops back to its normal position when 
the cam has passed. This is the cycle of operations when the earth is 
caused by an arc-over on an insulator. The arc is extinguished as 
soon as the switch closes, and the system is clear. But if the earth 
is of à permanent nature, such as a broken line or a punctured insu- 
lator, the phase-selective relay remains closed, and d is held up by the 
magnet. The motor winds up the spring, and, the relay being still 
closed, the oil-switch closes a second time. This time the catch c, 
being held up, engages block g on link f, pushes over lever h, and opens 
switch k. Switch k being open, the oil-switch remains closed. At 
the same time the other blade of k opens the circuit through magnet e 
ond the interlocking relay. This is necessary as these coils are not 
designed to stay permanently on the circuit. The oil-switch now 
remains closed until the trouble is removed, after which the operator 
opens it by closing the switch k. The switch k is closed from the 
switchboard by a magnet. This magnet and the wiring to the 
switchboard, including the signal lamps, have been omitted from the 
diagram for the sake of simplicity. 

In a cable the distance of a conductor from the sheath is usually 
so small that any puncture of the insulation means a permanent fault. 
On this account it is not advisable to have the arcing earth suppressor 
open after once closing. "Therefore, with cable systems the second 
stroke lock device is omitted, The operation is then as follows: 
When tbe phase-selective relay operates due to an earth on the system 
the switch closes, earthing the phase and remaining closed. This 
extinguishes the arc at the fault in the cable. The switchboard 
attendant, séeing the arcing earth suppressor closed, can then remove 
the defective cable from service for repairs. 

The arcing earth suppressor, like any other piece of apparatus, hae 
certain limitations. It should not be used on earthed neutral systems. 
It cannot clear short-circuits and is intentionally so made as not to 
operate at such times. A different type of device is necessary to 
suppress short-circuits. Neither is it recommended for the pro- 
tection of insulators mounted on wooden cross-arms and poles. The 
arcing earth suppressor will prevent breakage and destruction of line 
insulators and transformer and switch terminals by arcs to earth, 
and will prevent line wires being burned off by arcs to earth. It will 
extinguish an arc to earth and restore the system to its normal con- 
dition without interrupting the service, and without attention from 
the operator. On cable systems it minimises the injury due to a 
puncture from spreading. By giving a solid and definite connection 


to earth it suppresses high-frequency surges on both cable and over- 
head lines which ere lia ble to injure the lines and connected apparatus. 
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Illumination of Tramway Cars.—According to tests of 
l'umination carried out in connection with the lighting of 


tramway cars, particulars of which are given in the “ Electric 
Railway Journal," the illumination obtained, using 23 watt, 
115-volt tungsten lamps, proved superior to that from the 
same number of carbon type lamps taking 64 watts at 115 volts. 
The lamps tested were disposed in a central line at five points 
in the ear roof, the wattage expended per square foot of floor 
surface being, in the case of the tungsten lamps, 1-415 watts, 
and of the carbon lamps 3-98 watts. These values, with the 
lamps located 7 ft. 10 in. above floor level, gave an average 
illumination value, in the case of tungsten, of 2-5 ft. candles, and 
of carbon lamps 2-3 ft. candles, these figures being the mean 
of three sets of readings taken with the photometer 37 in. above 
floor level, and at respective distances from the side posts of 
the car of 9 in. and 28 in., and on the centre line of thecar. The 
summary of these tests shows an efficiency in the two cases of 
1-78 ft.-candles per watt square foot for tungsten, and 0-58 ft.- 

candles per watt square foot for carbon. Further tests using 
100-watt tungsten lamps indicated an efficiency of 2-42 ft.- 

candles per watt square foot, with a consumption of 1-36 watts 

per square foot floor surface and a resulting average illumination 

of 3-31 ft.-candles. In all these tests, readings were taken on 

the two decks of the car at points 33 in. apart, also at a point 

in the conductor’s vestibule. The lamps were run slightly 

under voltage as in practice in order to prolong their life. 


n2 


earth suppressor is necessary, or should be used on the system. Cases 
Where there are several widely separated power houses on 2 system 
should receive more special attention in order that the best location 
of the suppressor may be determined. The current flowing in the 
are to earth, and in the suppressor switch when closed, is the charging 
Current due to the capacity of the entire system to earth. This 
current has no relation to the power transmitted by the system, and 
ae only upon the voltage and frequency and the total length of 
es. 

The arcing earth suppressor as built for overhead systems is, there- 
lore, made to operate as follows : Referring to the diagram, suppose 
an earth due to any cause appears on the system. This unbalances 
the potential to earth, and the phase-selective relay closes the contact 
‘ontrolling the oil-switch on the earthed phase. The phase-selective 
ay does not operate the oil-switch directly, but simply energises 

e interlocking relay. The interlocking relay closes and trips the 
oil-switch closed. The interlocking relays are each provided with 
contacts ; one contact trips its own oil-switch, and the other 
i ° open the tripping circuits of the other two oil-switches. It is 
Con Impossible to have more than one oil-switch closed at & time. 
oot now the action of the second stroke lock device. The 
E Bnet e 1s in series with the interlocking relay coil, and is, therefore, 
aos when the phase-selective relay closes. This magnet has a 
the range of pull, and cannot pull up its armature, d, but will hold 

armature when it is in contact. As the switch closes, the cam, a, 
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DEVELOPMENTS IN STREET LIGHTING. 


The romance of street lighting might well attract the 
attention of the historian, but at the moment we can call 
to mind no classic on the subject. To us, probably, there 

| appears to be no romance about the matter at all, but onlv 
| dull business and often bitter controversy ; but in the davs 
| before the flood our forefathers looked on the matter with 
other eves. Then the midnight reveller, returning from 
dance or feast, groped his way homewards as best he could, 
and the idea of a light to guide him or of a lamp-post to 
which to cling never entered his mind even in his wildest 
dreams. In more modern times, linkbovs and their torches 
| show that verv little was done to fill the gap in the inter- 
| vening centuries, even in places as near the centre of 
| civilisation as our own Metropolis. There still exist in 
‘some of the London squares the extinguishers which were 
built on the iron railings of the houses and used by the link- 
boys. The first public lighting by gas in this country was 
that carried out on Westminster Bridge in 1813, just 100 
years ago; and since that time all that can be properly 
called street lighting has been evolved. What street 
lighting has done for progress, morality and the safety of 
property it would be hard to estimate. 

It is easy enough to see how the problem has developed ; 
starting on a small scale, it has gradually grown to be a 
formidable item of public expenditure. And whereas 
formerly nobody thought the thing worth a brass farthing, 
it is now the field among experts of some of the most bitter 
squabbles. Exactly what system should be used, whether 
it should be gas or oil or electricity, what charge should be 

| made for it, and whether this, that or the other charge 1s 
' right and fair, all these are questions which one would think 
| might be discussed without heat. But in the best of all 
| possible worlds this is not so. Still if we confine our 
attention to the question of street lighting by electricity 
there is change all the time, and this change has been 
brought about to the steady accompaniment of the clatter 
of many tongues. There is always something to be said 
for the old existing state of things, but possibly there is 
still more to be said for change or progress, or whatever 
| else we may choose to call it. It is doubtful whether we 
are yet anywhere within sight of finality. We started with 
the idea that nobody could want anything better than 
plain carbon arc lamps. This was later on found to be 4 
mistake, and people were found to prefer flame arcs, which 
| necessitated a good deal of reconstruction and rearrange 
ment. This was certainly an improvement in many Wy, 
and from some points of view it must seem difficult to dis- 
cover any further possibility of advance. But without 
wishing to dogmatise or to prophesy, we feel inclined to 
think that some extensions of street lighting are much more 
likely to be carried out by means of the tungsten lamp than 
by using flame arcs, though whether the arc lamp will ever 
be altogether supplanted is not so certain. The article. 
of which we give a tranelation in our present issue, on the 
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trend of things. In this article will be found a table giving 
the numbers of lamps of different sizes at present in use. 
The old carbon arc lamps have completelv disappeared ; 
their places were taken by flame arcs, which increased in 
numbers up to a certain point, but now seem to be yielding 
somewhat, though not in large numbers, to large metal 
lamps. These latter are being used in sizes up to 1,000 c.p., 
and have certain advantages which are not to be despised. 
It is admitted that they take rather more current, but as 


the charge for current, in Dresden at any rate, is on a kind 


of sliding-scale system, which has at present a downward 
tendency, this is not altogether a decisive argument. It is 
clear that they cost less for attendance and cleaning ; and, 


apart from these charges, it is known that the work of 


trimming arc lamps in crowded thoroughfares is apt to be 


. very inconvenient, and therefore the less there is of it the 


. better. 


Naturally enough, in side streets there is no kind 
of competition between the two styles of lighting, and here 
the metal lamp has the field to itself. Still, the tendency 


in a place like Dresden is one that it is interesting to study. 


Dresden is undoubtedly a show place of the first importance 
in the eyes of a certain kind of traveller; the number of 
strangers that pass through its streets in the course of a 
The lighting of its streets is, therefore, 


year is very great. 
And vet we find 


of great importance as an advertisement. 
that the brilliant illumination of the flame arc lamp is 
giving way in some oi the most important streets to the 
tungsten lamp. "This seems like a sign of what is vet to 
come. Everywhere there is a cry for more light, but mere 
bigness 1s not sufficient. Big arc lamps, it spaced at con- 
siderable intervals, give bright patches of light alternating 
with patches of gloom. Something in the wav of a more 
uniform distribution of the illumination 1s desired ; but 
it is not every place that can afford to adopt the drastic 
treatment that has found favour in the Avenue de l'Opéra 
in Paris, where night is indeed turned into dav, and where 
the illumination is on an almost unparalleled scale of 
magnificence. But except for something which is of the 
nature of an advertising display, as, for instance, in the 
main streets of most really large cities, it is doubtful 
whether the big unit will continue to find favour for all 
time. If we were starting all over again from the beginning, 
or were able without let or hindrance to design the svstem 
afresh, without regard to existing cables or lamp brackets, 
it is not at all certain that we should always repeat our 


experiments with arc lamps. 
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. Electrical Machine Design: The Design and Specification of 


Direct and Alternating Corrent Machinery. By A. Gray. 
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The standard of this book is far and away above the standard 
of the usual treatise on electrical engineering imported into 
this country from America. The author is assistant professor 
of electrical engineering in the McGill University, and his work 


comprises a course of lectures on electrical machine design, . 


based on information collected during several years of 


experience. 
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public lighting of Dresden, gives an indication of the present | The subjects dealt with are what might be called the standard 


types of electrical machinery and apparatus: direct-current 
machinery ; alternators and synchronous motors ; polyphase 
induction motors; transformers. The treatment not only 
includes the principles on which design is based, but also the 
methods of working of the different machines, in so far as thev 
affect the design. The general arrangement of the material 
Is as follows, alterations being made, of course, to suit the needs 
of each type: windings, construction, insulation, magnetic 
circuit, armature reaction, losses, heating, procedure and 
limitations in design, specifications. 

The following notes made whilst reading the work will give 
a fair idea of the contents of this useful book. The description 
of armature windings for continuous-current machines is poor 
and gives one a wrong impression of the book ; while the account 
of windings for alternators, on the other hand, is good. 
Insulation is well treated, the factor of safety against break- 
down is estimated, and the potential gradient for the different 
tvpes of windings calculated. It was a disappointment to find 
the use of a diverter for the interpole winding advocated— 
surely one has sufficient confidence in calculations nowadays 
to make such an objectionable complication superfluous. 
The calculation of heating is approached in a sensible manner ; 
knowing that the actual temperature rise will lie between 
certain limits for which the rise can be calculated, we are 
enabled to estimate what the actual rise will be, or, alterna- 
tively, to state that it will not exceed a certain value. Such 
a method can be used in many cases in engineering where there 
is an element of uncertainty, e.g., in calculating the critical 
speed of a rotor when the stiffness of the shaft 1s uncertain. 

The chapter on the pressure wave of alternators contains an 
interesting account of how any particular harmonic can be 
suppressed. In turbo-alternators, special attention is given 
to the mechanical calculation, whilst a separate chapter is 
devoted to various mechanical details of different types of 
machines requiring special mention. Also the influence and 
spacine of damping windings and the effects of sudden short- 
circuits in alternators are suitably discussed. 

The part on induction motors is prefaced with an account of 
the theory, and considerable space is devoted to the calculation 
of the leakage reactance. Also the important questions of 
noise and dead points receive due attention. [n the section 
on transformers, there is a very good chapter dealing with 
insulation, where surface leakage, terminal bushes, extra 
insulation of end turns, &c., are discussed. 

Throughout the book a high practical standard is main- 
tained, the information is accurate and the data are up to date. 
Enough, however, has been said to show the general excellence 
of the work, and it will be readily granted that such a broad 
treatment of the whole subject will not only meet the needs of 
designers, but also of those engaged in other spheres of elec- 
trical engineering where a sound knowledge of electromagnetic 
machinery is of the highest importance. 

The merits of the book should ensure it a very wide welcome, 


and we trust it will meet with the success it deserves. 
S. PARKER SMITH. 


A First Book of Electricity and Magnetism. By W. PERREN 
Maycock. (London: Whittaker & Co.) 4th edition. Pp. xx. 


+351. 2s. 6d. net. 

This book, which appeared first in 1891, has now reached the 
fourth edition, and we learn from one of the introductory pages 
that “ permission has just been given for the translation of this 
work into the Gujariti language." It is also stated that the 
new edition is “ thoroughly revised and considerably enlarged ”’ ; 
with regard to the enlargement we have nothing to say, but. 
there is much to be desired respecting the revision. It may 
therefore be of some assistance to the author in the preparation 
of his fifth edition to indicate a few points which might receive 
his attention. | | 

On p. 54 he gives the following explanation of positive and 
negative electrification: ‘‘ When a body has more than its 
regular or normal share of electricitv, it 1s said to be in a state 
of pos:Live (+) electrification ; when it has less than its regular 
share, it is said to be in a state of negative ( —) electrification.” 
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On p. 85 there appears the following: “ The electrically 
caused kathode, X, and Hertzian rays are in reality different 
rates of vibration of the ether which fills all space and permeates 
everything. Light waves or rays are ether vibrations of a 
different rate: a higher rate than the Hertzian waves, a some- 
similar rate to the kathode rays, and a lower rate than the | 
X ravs. 


It would appear from these statements either that the revision 
has not been sufficiently thorough, or that the author has not 
kept pace with physical research during the past few vears, for, 
we need hardly say, they do not represent the views now gener- 
ally held. Moreover, it would be interesting to have his de- 
finition of the word “ rate.” i 

As an example of a different kind we may quote the following : 
" The action of the condenser is to help the battery current to 
overcome the inductance of the coil more quickly on the make 
of the cireuit, and to lessen the sparking at the contacts when 
the circuit is broken." Whether this is a result of the revision 
which the book has undergone we cannot say, but it will pro- 
bably be agreed that the author presents a somewhat novel 
view of the action of a condenser when employed in conjunction 
with an induction coil. 

It is only necessary to add that the literary and general style 
of the book leaves much to be desired ; we trust that the work 


may soon be completely recast into a form more in keeping 
with modern requirements. 


Elementary Principles of Electricity and Magnetism. By B. H. 
Hough and W. M. Boehm. (New York: The Macmillan Co.) Pp. vii. 


+233. 6s. net. 

It would appear that the authors had their own students in 
mind when they undertook the writing of this book, for it is 
not suitable for students other than those pursuing a definite 
course of study. The preface frankly confesses that the 
object is to develop * the more important numerical relations 
existing among the principal quantities emploved in electricity 
and magnetism.” In other words, to set forth very briefly 
how some of the fundamental formule are derived. From this 
point of view there is little to criticise or commend. The 
subject matter is treated in conventional fashion, and the 
result is a kind of skeleton text-book, shorn of everything likely 
to arouse a student’s interest or enthusiasm. As an aid to 
" cramming ” for examinations we have seldom seen the equal 


of this effort, and the finishing touch is given by the inevitable 
" examples." 


ELECTROTHERMAL PHENOMENA AT THE CONTACT 
OF TWO CONDUCTORS, WITH A THEORY OF A 
CLASS OF RADIOTELEGRAPH DETECTORS.* 


BY W. H. ECCLES, D.SC. 


When an electric current is caused to pass across the interface 
between a pair of [conducting masses heat is in general liberated 
or absorbed in accordance with the law of Peltier. When the masses 
are in contact over a very small area, as, for example, when a cylinder 
of graphite is laid across a copper wire. there may be, in addition, 
appreciable generation of heat in accordance with the law of Joule. 
If the substances constituting the contact are bad conductora of 
electricity and of heat, and if they stand far apart in the thermo- 
electric series, the phenomena arising when a current is forced across 
the joint become very striking, for in such circumstances relatively 
large amounts of heat may b» developed, the heat is conserved, and 
therefore the thermoelectric effects enhanced. It is evident that 
the thermoelectric forces called up by the local heating may assist 
or miy oppose the E.M.F. applied to produce the current, and that 
the phenomena of asymmetric conduction at once arises. But 


besides the Joule and Peltier effects the Thomson effect may con- 
tribute to the phenomena. 


temperature gradients very near the contact wi 
thus the Thomson effect will be localised in the immediate neigh- 
bourhood of the contact. Further than this it is obvious that, on 
account of the temperature changes, the portions of the substances 
near the contact wi'l suffer a change in the magnitude of their elec- 
trical resistivity. It has been shownt that this effect alone leads 


* Abstract of a Paper read before the Physical Society. 
T " Proc." Physical Society of London, Vol. XXII., p. 869. 


'l bə very steep, and 


In the case of bad conductors of heat the. 
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to remarkab'e and important results, and is sufficient to account for 
all the principal features of the single-point coherer used in wireless 
telegraphy. 

The thermoelectric forces and the changes of electrical resistance 
that arise from differences of temperature are much greater in com- 
binations of such substances as iron pvrites than in combinations of 
ordinary metals. A pyrites-lead couple yields an E.M.F. some 200- 
per cent. greater than a bismuth-lead couple, between the -same 
extrentes of (ordinary) temperature ; while the temperature coeffi- 
cient of resistance of pyrites is about four times as great numerically 
as that of copper. But the thermal conductivity of pyrites is so 
very much smaller than that of lead that all these thermoelectric 
phenomena are greatly accentuated in the former case. Contacts 
between non-metallic conductors are of special interest for the reason 
that the bulk of the wireless telegraphy of the world is carried on by 
aid of detectors that consist of nothing else than a contact involving 
at least one non-metallic conductor. The subject does not appear 


to have been discussed hitherto from the theoretical standpoiat 
adopted in this Paper. 


Thermoelectric Theory of a Contact.—The thermoelectric constants. 
of such substances as pyrites, zincite, carborundum, &c., are not 
easv to measure accurately and their coefficients of increase of 
resistance with temperature are exceedingly difficult to determine. 
The author has made numerous determinations, and has found that 
all the materials examined follow with fair precision the ordinary 
thermoelectric law that their thermoelectric powers are linear 
functions of the temperature, and also that their temperature- 
resistance coefficients are all large and negative. For a thermo- 
couple formed of (say) pyrites and lead we may therefore assume 
the E.M.F. equation 

€,— ar? + Br + constant, 0. (1) 


where r represents the absolute temperature of the hot junction, 
a and 8 are constants, and e, is the E.M.F. when one junction is at 
temperature r and the other at the absolute zero. 


The ordinary 
thermodynamic theory may legitimately be applied. Thus, if 
F p,0 
Bpo’ 
P, p,o 


Fia. 1. 


c represent the specific heat of electricity in the substance, P the 
Peltier effect and p the thermoelectric power at the temperature. 


7, the first and second laws of thermodynamics give, when applied 
to a cycle of infinitesimal range, 


_ dP . 
E x 
| ,P 
and 3. )=* 
dr\ 7 T 
| de 
Whence we have g= Ta as 
dr dr? 


If we represent the absolute temperature of the surroundings and 
of the cold junction by z, and the temperature of the hot junction 
by 0 tz, we find from these equations that at the temperature of the 
surroundings | 

o=2az, p— 8 c c, P= pz, 
so that it is easy to calculate the thermoelectric quantities from the 
experimental equation (1). Further, we obtain from (1) 
€g — a6? + (8+ 242)0 
= pO + 0* [22 
= 0(P + 3o A)/z ul 


When instead of lead a substance is used of which the thermo- 


| electric properties are represented by g^, p', P’, the E.M.F. in the 


circuit, when the junctions are at temperatures z, 0 4- z, is 
€9—0 |P—P'-F Mo— o’). Jz. 

Now, suppose the circuit made up of these two conductors to 
have one junction forming a loose contact, the other a very good 
contact, as indicated in Fig. 1, where one conductor may b2 regarded 


às a piece of pyrites and the other as a piece of metal. Let an 
E.M.F. be applied to the circuit in any manner so as.to produce & 


X 


<< 
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current in the direction opposite to the E.M.F. that would be pro- | applied E.M.F. e. Tne equation is less cumbrous, however, if we 
duced by heating the contact. The heat lib rated near the contact, | obtain it in terms of the P.D. between the extreme parts of the con- 
say h, is, per absolute unit of electricity flowing across the contact, | ductors which vary in temperature. Regarding this as a portion 
equal to the thermoelectric force eg plus the heat absorbed at the | of the applied E.M.F. and representing it by x, we have 
—e-—rytP—P.. ..... . (8) 


cold junction. That is 
h—eg-- P— P". : 
. Then the current equation becomes 
This heat tends to be concentrated in a smal] volume of the sub- ; 4 pP 
stance near the contact, but is dispersed continually by thermal M riy! ry? + = ry—2+py+P—P’=0, . . (9) 
32 


conductivity and radiation. We will assume that the rate of loss 
of heat by these agencies is, as à whole, proportional to the excess 
of temperature of the junction over its surroundings. The rise of 
temperature causes an alteration of the electrical resistance of the 
joint; let the true resistance at any temperature Ó above the tem- 
perature of the surroundings be expressed by p(1-- 8), where y is a 
temperature coefficient dependent on both the substances at the 
By equating the rate of accumulation of heat to the rate 


which may b2 written 
axty?+cary?+bry—x+py+b'=0 . 

The constant coefficients a, c, b in this equation are, it will b2 seen, 
mainly dependent on the Thomson effect, the change of resistance 
with temperature, and the Peltier effect respectively. The term b’ 
is always negiigib'e except very near the origin of co-ordinates, and 
will b» put zero in all that follows. Subject to the proper inter- 


pretation of the variab!e x, the equation is that of the “ steady cur- 
' of the combination of conductors. And since 


(10) 


contact. 


rent characteristic ' 
when 0’ is taken zero 

qge—rb,..5..-... . (I) 
the steadv current characteristic, as usually drawn from observa- 
tions of applied E.M.F. and consequent current, is identically that 
obtained by applying to the curve drawn from the above equation 
a homogeneous shear of amount r parallel to the x axis. 

A Particular Case: a=b=0.—The coefficient a is proportional to 
the difference between the Thomson effects in the two conductors 
at the absolute temperature 2; if they are equal it vanishes. The 
coefficient b is proportional to the Peltier E.M.F. at the junction at 
temperature z; it vanishes if the neutral temperature of the sub- 


Fic. 24. Fic. 2B. 
of liberation of heat by the electrical processes less the rate of loss 
of heat to the surroundings by purely thermal processes, we have, 


in mechanical units, 
dé 
Er tmd=hy+ pity - (4) 


where y is the current in the direction defined as above, & is a con- 
stant involving the densities and specific heats of both substances 
and m is a constant involving the internal and external thermal 
conductivities of the substances near the contact. Let the part 
of the circuit which suffers inappreciab!e temperature change possess 


Pe NB a æ a a æ =m æ = 


iS 
Fic. 34. Fic. 38. 

stances happen to be z. For thermoelectric effects to be wholly 
absent a and b must both be zero. Weare then left with the cubic 


Cry!— x 4 py — 0, (12) 


which has been discussed in Papers* by the present writer. The 
quantity c depends mainly on y, the coefficient of increase of resis- 
tance with rise of temperature. The most interesting cases arise 
when y is negative, as it nearly always is in contacts including a 
native crystalline oxide or sulphide, or carborundum. In fact, 
this equation explains the action of the single-point coherer fairly 
perfectly ; and thus, when in equation (10) this quantity c is finite 
and negative, we may say that this “coherer action" is accom- 
panying the thermoelectric effects. 

General Case.—We have now to analyse the general case when 
none of the constants in the steady current curve vanish. From what. 
has gone before it may be expected that, broadly, the effect of the 
thermoelectric terms is to produce asymmetry, and the effect of the. 
resistance ternis is to encourage symmetry in the physical portions. 


of the curves. 
The genera! equation is 

ary? + cry? +bry—xrt+py=0.. . . . . (13) 
By definition b is positive, and the positive direction of the current. 
is that in which it must flow in order to absorb heat by the Peltier 
effect at the junction that remains at the temperature of the sur-- 
roundings. The resistance p is essentially positive; the Thomson 
term a may be negative or positive, and c has the same sign as the. 
rate of variation of current and applied E.M.F. is relatively slow. | aggregate resistance temperature coefficient of the contact. There 
In this case we may use the equations of the steady state, namely, is no need to discuss here the method of plotting the curves, nor is. 
(6) | there any necessity for plotting the curves accurately. Therefore 
in the figures only the general shape of each curve is intended to be 


m6 -—hy + p(1 T y0)y?, eo e+ © e è œ (7) 
* ** On Coherers," ** Proc." Phys. Soc.,” Vol. XXII. “ On an Oscilla-. 


Fic. 2c. 


the constant resistance r and inductance L, and let the applied 
E.M.F. be e, at any time t, then | 


1 
i +(r+p)yteg=e. - (5) 


We have to deal in this Paper with a state of affairs in which the 


(r+ p)y=e— te. «i 


Substitute for eg from equation (3) above, eliminate 6, and we | 
obtain ‘an equation for the current y sent across the junction by the jion Detector," “ Proc." Phys. Soc., Vol. XXII. 
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conveyed, and, though the non-physical branches have been inserted 
isolated ovals have all been omitted. Asymptotes are shown by 
dotted straight lines. It is convenient to divide the discussion into 
cases delimited by the signs of the constants a and c. The reader 
may be reminded that the curves ought to be sheared in the manner 
already described before being compared with experimental curves. 

Case I.—a Positive, c Positive.—The curves take the forms shown 
in Figs. 24, 2B, 2c, according as b/p is less then, equal to or greater 
than a/c—t.e., 2y(P— P") less than, equal to or greater than c — g*. 
'The greatest asymmetry is indicated in Fig. 24, which corresponds 
to the condition that the Thomson coefficient shall be great compared 
with that of the Peltier effect and of the temperature coefficient of 
increase of resistance. 


Case II.—a Positive, c Negative.— The existence of coherer action 
brings about two distinet sub-cases which both indicate that the 
contact would operate well as a dectector for radio-telegraphy. In 
one of the cases the contact would be a sensitive detector only when 
the E.M.F. is negative; in the other it would be sensitive at two 
unequal and opposite values of the applied E.M.F. The analytical 
condition separating these cases is cumbrous (Figs. 3A and 3B.) 
Many samples of galena form with lead contacts of these types. 

Case III.—a Negative, c Positive.—There is only one type of curve. 
A contact belonging to this class will behave as a sensitive detector 
only for positive applied E.M.F. (Fig. 4). 

Case I V.—a Negative, c Negative.—There are four sub-cases shown 
-in Figs. 5a, 5B, 5c, 5p. In A, b/p is much smaller than a/c—that 


1 
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is to say, 2y((P— P") < <a—o’. In B, 2,(P— P") is slightly smaller 
than g—o’. <A case scarcely different from the last in its physical 
branch is given in c, where 24(P— P')—o—c'. Finally, in D is seen 
the case when 24(P—P’)>oc—o’. If weregard the passage through 
these sub-cases as being due to a gradual increase of the share of 
coherer action in the whole phenomenon, it is evident that coherer 
action always tends to make the realisable part of the curve sym- 
metrical about the origin of co-ordinates. If, on the other hand, 
we regard the transition as due to gradual elevation of the neutral 
temperature, we see cases A to D correspond to higher and higher 


values of this temperature. Contacts including zincite usually fall 
in one of these sub-cases. Most of the curves drawn in this Paper 
possess à vertical tangent on one side of the origin of co-ordinates, 
and many of them a vertical tangent at each side. After allowing 
for the shearing process required to convert the curves into “ charac. 
teristic curves," it may be concluded broadly that when a is positive 
the current produced by a definite voltage is greater when the 
voltage is negative than when it is positive ; while, when a is negative 
or zero the positive voltage produces the greater current. Now it is 
well known that when a contact is warmed by direct communication 
of heat, the thermoelectric force is for some pairs of substances 
in same direction as the larger, and for other pairs in the opposite 
direction to the larger of the currents produced across the contact 
by reversing a constant applied E.M.F. The latter case has fre- 
quently been quoted as showing that these contacts did not owe their 
rectifying properties to thermoelectric effects. This is a fallacy. 
For the observation of the direction of the thermoelectric force pro- 
duced by direct heating often shows only the sign of the Peltier effect 
and not the sign of the Thomson effect in the circuit ; and it is the 
latter alone which decides, through the constant a of this Paper, the 
accordance or disaccordance indicated above. 

The constants occurring in the general steady current equation 
are a, b, c and p. By aid of the equations of the section dealing with 
the thermoelectric theory, two of these constants may be expressed 
partially in terms of the more fundamental constants appearing 
in the thermo E.M.F. equation 
l e= (3 + Zaz -- a6) 

= 6(8’ + a), say. 


Here 6 is the temperature of the contact above that of the cold 
junction and the surrounding z. We thus obtain 


a B’ 

a= -, n enn 

m? m 
, The quantity m is the measure of the rate of loss of heat by radia- 
tion and conduction. Now, for any partieular two substances 


Fia. 5p 


Fic. 5c. 


forming a contact the constants a and g’ may be determined by 
measurement of the thermoelectric force for two values of 0, and 
thus a and b become known if m can be determined. Unfortunately 
this quantity cannot be determined. Of the other constants in the 
current equation—namely, c and p—the first is given by the equation 
c=py/m. 

The coefficient y is, for the crystals that form the most interesting 
contacts, very difficult to measure. In all the methods the author 
has employed, difficulty has arisen through the high thermoelectric 
effect at the electrodes; but so far as the measurements go It 18 
negative in many conducting native oxides and sulphides. The 
quantity p can be roughly estimated by shearing an experimenta! 
curve till its asymptote is parallel to the axis of y and then noticing 
that the tangent at the origin is x —py— 0. 

On the Operation of a Contact as a Radio-telegraphic Detector —let 
the equation of the characteristic of any detector (Fig. 6) be y=fle): 
where y is the current produced by applying the steady E.M.F. e to 
the detector. Suppose the E.M.F. to increase by the small amount 


h and the current to increase in consequence by the amount k. Then, 
by Taylor's theorem, 


h2 EET 
k—hf'(e) ge + I l'(e-«, 


where f’, f”, f” . . . indicate the first, second, third. . . derived 
functions of f (e). We will suppose that A is a very small alter- 
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nating E.M.F., say, h—a sin wt, where w is small. 
may now be regarded form two points of view. In the first place 
we may concentrate attention on the rectifying action of the contact, 
and calculate the excess of electricity passing in one direction round 
the circuit over that passing in the other direction, when the alter- 


nating E.M.F. is acting. 


instead, the energy possessed by the portion of the current in the 
circuit due to the harmonic E.M.F. In the former case the average 
value of the increased current flowing in the circuit while the alter- 


nating E.M.F. is acting is 


0 


where T is the period of the alternation and T—2z/o. Hence 


y felts fte) 
ISa (e 84 (e) .... 


Thus the magnitude of the average rate of How of the rectified elec- 
tricity depends on the derived functions of even orders as might be 
expected. The equation shows that if the steadily applied E.M.F. 
e is adjusted to a value corresponding to a sharp bend on the charac- 
teristic curve, then the rectified current may be very large, according 
to the value of f’(e) principally. It is on this account that a coherer 
with a perfectly symmetrical characteristic can be made to act as a 
rectifier of slow alternating current. On the other hand. from the 
energy point of view, the increase of the mean square value of the 


E. M.F 


Fic. 6. 


current round the circuit, when alternating E.M.F. is imposed on 
the steady E.M.F., must be calculated. This increase is given by || 


| " 
+k y= HG) M'O) S l'on 7 — {Me}? 


—2hf(o) . PA HELNE - f (91 
Mey" o mre rece... 


Thus, the additional work done in the circuit per second, in con- 
sequence of the imposition of the harmonie E.M.F. h, is a function 
of the gradient of the characteristic as well as of the higher derived 
functions. In particular, work will be done in the circuit even when 
using à straight portion of the characteristic curve where ‘all the 
derived functions of even order might be zero, notwithstanding that 
in this case the rectitied current would be zero. The apparent 
paradox that work may be done in the telephone circuit although 
there is no rectified current is removed by reflecting that a sine wave 
alternating current will not deflect a direct-current galvanometer 
though it may be doing work in the circuit. 

_ We therefore draw the conclusion that when the ste:sdy E.M.F. 
is adjusted to a sharp bend on the characteristic curve the detector 
gives the best rectification; but when the greatest deflection of 
an instrument of hot-wire type is required, we must have the quan- 
tity {f (e) * -- f(e) . f" (e) near its maximum, which will usually occur 
very near the E.M.F. corresponding to the point of inflexion on the 
curve.* In this latter case the mode of operation may be styled 
the " mean square mode." In general the amplitude of the oscil- 
latory E.M.F. will perhaps not be so minute as is here assumed, and 
consequently the local steady E.M.F. applied to the detector cannot 
be so adjusted as to separate the two modes of action just described. 


* In the case of the magnetic detector it has been shown experimen- 
tally by the author that the point of maximum sensitiveness is near, but 
not quite coincident with, the point of intlexion of the hysteresis loop.— 

Proc.” Phys. Soc., Vol. XX., June, 1906, : 


The whole matter 


In the second place we may endeavour 
to estimate, not what may be called the rectified currrent, but, 


THE REACTANCE OF STRANDED CONDUCTORS.* 
BY H. B. DWIGHT. 


In the calculation of transmission-line constants it is necessary to 
distinguish between stranded cables and solid wires, especially as 
regards reactance. For example. the reactance of a No. 0000 cable 
of seven wires at 60 cycles and with a spacing of 18 in. is 0-552 ohm 
per mile. The reactance of a solid wire of the same sectional areg is 
0-560 ohm, or 1:5 per cent. greater, while the reactance of a solid wire 
of the same diameter as the cable is 0-544 ohm, or 1:5 per cent. less 
than the reactance of the cable. It is therefore advisable to use 
special formul:e to calculate the reactance of cables. The derivation 
of the formula for a seven-Wire strand is indicated in the following 
paragraphs, and formule are also given for strands of other numbers 
of wires for use in overhead transmission-line calculations. 


Fic. l.—GEo«xETRICAL DIVISION OF THE CIRCLE. 


_ The reactive voltage drop in an alternating-current circuit is due 
to alternating magnetic flux surrounding the conductors. Since 
ux which cuts both conductors does not produce a difference in 
roltage between them, and therefore does not produce any reactive 
dion in the circuit, only that part of the flux must be considered 
which cuts one cable and not the other. It is necessary to calculate 
the voltage induced in each small wire of the cable A (Fig. 2) by the 
flux in the space s produced by each of the wires of cable A. The 
radius of the cable is considered smell compared with the distance s. 
Round wires may be considered to be replaced by very small con- 
ductors located at the centres of the wires, as far as the inductance 
of one wire on another is concerned. The correction in inductance 
due to skin effect may be neglected, as it is very small for ordinary 
cables at 25 or 60 cycles. Suppose that the current in each small 
wire has unit value. "Then the flux density due to that current, at. 


a distance x from the centre of the wire, is 2/.. 


Fic. 2.—StTRANDED CONDUCTORS IN CIRCUIT. 


If t is the distance between any two wires of the cable, the required 
voltage induced in the second by the first, per centimeter, is 


2 8 
2 -dr= 2 21o« 
rf ». t= Inf x 2log, j 


=27 M, 
where f is the frequency and M is the inductance for the pair of wires. 
The inductance of a wire due to its own current is given by the 
usual formula 
s l 
L =2 loge ~+ = 
r 2 


in which r is the radius of the wire and in which 1/2 expresses the 
effect of the flux inside the wire. The inductance per centimetre'of 
cable of a single-phase circuit composed of seven-wire cables (Fig. 2) 
is proportional to 
L’=7L,+12M,+30M,, 

where L, is the inductance of each wire due to its own current, M, is 
the inductance for pairs consisting of the centre wire and an outer 


* From the “ Electrical World.” 
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wire, and M, is the average inductance for pairs consisting of two 
outer wires. 


Then 


s 1l 
L,=2 loge +5 


and M,=2 log, 
r 


For the third term it is convenient to use the following theorem : 
Tf a circle of radius a (Fig. 1) be divided into ən equal parts at A, B. 
C, D, &c., then AB, AC, AD, &c. (to m— 1 factors)= mam-1.* 


Thus the mean value of log -tos( : j 


amm-1 


The average value of M, is therefore 2 log, ut 


s 7 
Therefore, L'— 98 log, *t34724 log, 2— 60 log, 2— 12 log. 6. 
y 
In the above the voltages induced in the seven wires have been 


added together and unit current has been assumed for each wire. 
4‘onsidering the cable as a single conductor, its inductance will be 


Changing to practical units and referring to the maximum radius 
af the cable, p=3r. Then, 


L= (1033+ 741:13 logo : 10-6 henries per mile of conductor. 
| p 


Applying the above method to a strand of n wires composed of p 
Javers around a centre wire (Fig. 3, b and c), 


n=14+64+6x2+6x34+ ... +6xp=3pP+3p+1 


s 1 9(n—1 
and L=2log,-+, +2 log, (2p+1)— y i log, 3 
p “n n? 
24 
—. {4 loge 2+2 x 13 log, 4+3 x 28 loge 6+ . 
N 
e. +p(n—d3p) log, (2p)}. 
This gives 
for n= 7 and p=1, L- (1033474113 logi) 10-6, 
P 
: for n—19 and p=2, L= (89:3 4 74113 log, "10. 
p 
for n=37 and p=3. L= (#5: + 741-13 log -) 10-8, 
p 


for n=61 and p=4, L= (83:3 4-741413 log, "Jos 
P 
and for solid wire 


n= land p=0, L= (#0-54 741-13 log, )10-*, 
p 


A three-wire strand (Fig. 3a) is a special case. since there is no 
central wire. The inductance is 


1 94/343. 4 
L=2 loge pe .-- 2 loge G j ) — . log. 2 per centimetre. 
p 6 3 3 


Therefore, L= ( 125-2 + 741-13 log, )10- henries per mile, 
` P 


where p is the radius of the circumscribing circle of the cab'e. The 
above equations may be put in the following simplified form, which 
js more convenient for calculating :— | 


No. of wires in strand. Inductance per mile in henries. 


SNNT a pauli ee eL ur 

a 29518 

3 | L74113 logg 4 X106 
| 2-756: 

7 | L-. 741:131log,, PAESI 
9-640. 

19 : L -741-13l5g., 4 * 10-5 

2-605: 

37 | L=T4ll3 loga 4 X10 
| 2-590 

61 | L «741-13 logy E "X105 
! : | = 9.508« 

1 (single wire) | L -741-13 logio a * 10-8 


- €———— Sa —— 


* E. B. Rosa, * Bulletin of the Bureau of Standards," 1907, Vol. IV. 
No. 2, p. 335. 


Reactance per Mileat 60cyclesof No. 4-0 Wireand Cable, 211,600 circ. mils. 


Feet | Solid | 3.wire | 7-wire | 19-wire | 37-wire | 61-wire 
spacing. wire. , strand. | strand. | strand. | strand. strand. 
Pire | 0-560 | 0-550 | 0-552 | 0-546 | 0-544 . 0-543 
DUO esset | 0-728 | 0-718 0-521 | 0-114 0-712 0-711 
12-0 .......... 0-812 | 0-802 | 0-805 ' 


0:799 | 0-797 | 0-796 


where d is the outside diameter of the cab!e, measured in the same 
units as s, the spacing between cable centres. 


The significance of the equations is best appreciated ‘by 


consideration of the above examples of calculated reactance. The 
values tabulated are in ohms per mile at 60 cycles, where reactance 
in ohms= 27 x 60L. 


a b 
ciet =e 


$4 g 


Fic. 3.—ARRANGEMENT OF WIRES IN THREE-STRAND, SEVEN-STRAND 


AND NINETEEN-STRAND CABLES. 


The reactance of the cables is less than that of the wire because 


the diameter is larger, though the sectional area is the same. 


CORRESPONDENCE. 


ABSORPTION WITH THE ARC AND SPARK. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: From his letter in your issue of July 25th Prof. Mar- 
chant. questioning Dr. Austin's theory that the relative 
superiority of arc and spark long-distance transmission is due 
to increased reflection from the upper atmosphere, seems un- 
aware that there are " places where the strength of the received 
signal is reduced, as well as other places where it is increased.” 
I would refer him to my communication in your issue of June 
7,1912 (Vol. LX1X., p. 369), where I cite numerous instances of 
such shifting “ interference bands," which I had continually 
observed in the operation of the arc stations of the Federal 
Telegraph Co. More detail and some calculations of probable 
heights of the reflecting masses I have given in a Paper appear- 
ing in Vol. I.; Part 1 of * Proceedings " of the Institute of 
Radio Engineers. Since that communication Dr. Austin has 
recorded the same marked phenomena in arc transmissions from 
Arlington (THE ELECTRICIAN, Vol. LXXI., p. 533, July 4, 1913). 

I have rather wondered that these striking proofs of inter- 
ferences have been apparently so little accepted bv European 
students of radio matters. Dr. Eccles, in his excellent theo- 
retical Papers on the subject of absorption, emphasises the 
probabilitv of refracting rather than reflecting layers, or 
regions, of upper atmosphere. But it seems to me the inter- 
ference phenomena actually observed render the reflection 
theory more plausible. For example, I have known the two 
San Francisco stations, separated by only six miles and both 
receiving simultaneously from Los Angeles, to experience one 
a weakening and the other a strengthening of signals on the 
long. or " sending " wave ; and exactly the reverse effect when 
the Los Angeles messages were suddenlv shifted and sent on the 
(5 per cent. shorter) ‘‘ compensation " wave! In this case one 
receiving station was some three miles nearer the source than 
the other. | 

Reasoning from analogies I think these observed phenomena 
of radio reflection and absorption will be much more easilv 
accepted and understood if radio engineers will refresh their 
memories of Tyndall's classic lectures on sound (and refreshing, 
indeed, he is after most modern writers !), notably '* Researches 
on the Acoustic Transparency of the Atmosphere in Relation 
to Fog Signalling.” Permit me to quote briefly : '* The body 

| of air which had already shown such extraordinary power to 
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should do so, but he qualified[this by stating that it was usual in the 


intercept the sound was now in front of us. On it the sonorous , 
waves impinged, and from it they were sent back with astonish- 
** Air of perfect visual transparency 
is competent to produce echoes of great intensity and long 
duration." “The first echo therefore must have been flung back 
by a body of air not more than 600 ft. or 700 ft. in thickness." 
* Whatever the state of the weather, cloudv or serene, stormy 
or calm, the aerial echoes, though varying in strength and 
duration from day to dav, were never absent, and on many 
days under a perfectly clear sky they reached, in case of the 

Homogeneity of 


atmosphere, as produced by cloudy sky, fog, or set of sun, 


ing intensity." . . 


siren (italics mine) an astonishing intensity." 


always cleared up this sound absorption and reflection. 


Tyndall then describes beautiful laboratory experiments 
which proved these aerial reflections to occur whenever sound 
To what he aptlv calls 

the “ acoustic fog," we have surely found a counterpart. Both 
are produced by unequal action of the sun's rays ; but by heat 


passes from one gas density to another. 


rays which unequally alter the density of lower regions in one’ 


case; and in our own by ultra-violet light, which unequally 
Day- 


light wireless transmission then is like sound, “ stifled in the 
optically clear but (‘ radially’ instead of) acoustically floccu- 


alters the ionic conductivity in the far upper regions. 


lent atmosphere." 
While Tyndall's observations in comparing this absorption, 


due to reflectors, of damped v. undamped waves, using a howitzer 
! "P 


and siren as his two sources, do not appear to be entirely con- 


clusive, yet the ranges of the undamped waves seemed gener- 


ally to exceed those of the explosive sounds, notwithstanding 
that the initial energy of the latter must have been far greater. 
He says: “ When the sound of the gun was quenched the siren 
sent forth à sound so strong as to maintain itself through the 
paddle noises." Of course, difference in wave-length and in 
pitch-sensitiveness of the ear may have been factors here. 
While I do not claim that acoustic analogies prove anvthing 
regarding electromagnetic wave-propagation, yet Tyndall's 
discoveries and proven explanations can surely serve to clarify 
our ideas as to what may be transpiring in the upper media.— 


I am, &c., 


New York, Aug. 20. Lee DE Forest. 


POST OFFICE EMPLOYES. 


A Select Committee was appointed on April 23, 1912, to inquire 
into the.wages and other conditions of employment of Post Office 
servants. This Committee recently issued its report. and the 
document has caused considerable excitement in the service. 

The members of the Committee were Messrs. Boyton, Brady, 
Dawes, France, Gilmour, Holt, M'Cullum, Orde-Powlett and Tyson 
Wilson. l 
After 6l public sittings and a considerable number of private 
sittings the Committee have come to various conclusions upon a 
number of subjects. The ground covered by the Committee was 
extensive and dealt with matters relating to almost every branch of 
the service. The vexed questions of promotion, pensions, discipline, 
vested interests, wages, Sunday duty, overtime, are all exhaustively 
treated, and the report concludes with a series of recommendations 
affecting all the sections operating under the Post Office, but is 
chiefly of interest to the postal section. ; 

On the general questions investigated the Committee report :— 

Vested Interests.—The report states that in certain quarters an im- 
pression appears to have been encouraged by the practice of the Depart- 
ment that the Post Office has allowed established officers to regard 
conditions of service, such as salary, emoluments, and weekly hours of 
duty, once in force as unalterable without the consent of the individual 
officers immediately concerned on each class. This has hampered both 
the administration of the Post Office itself and also your Committee, as 
it did the Hobhouse Committee, in making recommendations for the 
better administration of the service. There is underlying much of the 
evidence on behalf of the staff a suggestion that the categories of vested 
interests should be further extended, so as to include not only the 
prospects of promotion of established officers, but also the nature of the 
work allotted to classes of officers on the one hand, and on the other the 
arrangement of the hours of duty and such privileges as short attendances 
on one day of the week which the exigencies of the work occasionally 
permitted, though not recognised by the regulations or sanctioned by the 
Post Office as a right. One of the witnesses representing a large body of 
the non-supervising classes expressed the opinion that if the Committee 
considered it proper to re-adjust the organisation of the service they 


Civil Service not to disturb present holders, and to apply new conditions 
only to new entrants; and he suggested that the recognition of vested 
interests need not necessarily be incom patible with the re-adjustment of 
the service and the reduction of the number of classes, a course which he 
considered desirable. 

RECOMMEN DATION. —Your Committee are of opinion that the recogni- 
tion of vested interests in the Post Oftice should be contined to ensuring 
to each individual on the established staff that the rate of pay, hours of 
work, and privileges (exclusive of the prospects of promotion), taken 
as a whole, shall be the full equivalent of what was officially held out to 
him at the time of entering the grade in which he is serving. Subject 
to this, your Committee are of opinion that the Department should not be 
precluded from making changes of organisation which may be con- 
sidered desirable in the public interest. Your Committee are of opinion 
that great care should be taken that officers on entry to each class have 
clearly stated to them the conditions of service ofticially laid down by the 
Post Office for the class. 

General Wages Basis.—In considering the question of what wages are 
to be paid to Post Office servants your Committee have observed that 
there is no general agreement amongst the staff themselves as to the 
basis on which wages should be paid. Your Committee were directed 
by their reference to have “ regard to the conditions and prospects of 
employment of Post Office servants, and. as far as may be, to the standard 
rate of wages and the positions of other classes of workers." Your 
Committee find it extremely difficult to compare the conditions of Post 
Office service with those in any outside employment. In spite of several 
challenges to the witnesses on behalf of the statf no evidence was adduced 
to support the proposition that Post Office servants suffer any disadvan- 
tage in the matter of wages as compared with persons engaged in other 
occupations. Moreover, the evidence shows clearly that with the 
exception of a few of the more highly skilled branches of the engineering 
department during periods of abnormal expansion of work, there is no 
difficulty in recruiting a sufficient number of persons competent for the 

duties they have to perform. 


Official Recognition, —R ECOMMEN DATION.— Y our 
satistied that the recognition of the various Associations of Post Office 


servants is advantageous to the service as a whole. The object of 
Recognition is to secure to the department and its principal local officers 
on the one hand, and to the staff speaking through their chosen repre- 
sentatives on the other, opportunities for discussion and exchange of 
views upon matters directly affecting the staff. Those responsible for 
the conduct of the Associations must remember that recognition is in 
substitution for other methods of presenting their views. 

Your Committee were informed that every Post Office servant on the 
manipulative side can now appeal successively to the Postmaster, to the 
; Surveyor or Controller, the Secretary to the Post Office, and the Post- 
master-General, and that in cases which can be taken up by Associations 
two additional appeals can be made hy the Association on the officer's 
behalf, one to the Secretary to the Post Oflice and the other to the Post- 
master-General. 

On the Engineering side appeals can go successively to the Superin. 
tending Engineer, the Engineer-in-Chief, and then, as on the manipu- 
lative side, to the Secretary and Postmaster-General. Four appea'+ 
on a single grievance are thus open to an individual in all cases, and six 
appeals in the class of cases where the Associations are allowed to 


Committee are 


intervene. 
RECOMMENDATION.—Your Committee approve of the principles 


followed by the Post Office, as regards the selection of Associations to 
which recognition should be granted, and do not favour the multiplica 
tion of Associations within the same class. They recommend that th. 
right of appeal to the Secretary to the Post Office should he abolished. 

Lisctpline.—RECOMMEN DATION.— Seeing that under the stripe system 
as now administered stripe pay has ceased to be a reward for exceptional 
merit. and is to all intents an integral part of wages, your Committee 
recommend its abolition throughout the Service, as from the date of 
such revision as may be based on your Committee's recommendations, 
and that stripes on the uniforms should be withdrawn simultaneously 
throughout the service, either at the revision or at the nearest convenient 
date subsequent to the revision. The scales of pay which your Com- 
mittee recommend are calculated on the basis of the withdrawal of the 
stripe svstem. 

In the case of Appeals, &c., vour Committee recommend that where 
the offence charged is of such a character that disciplinary action may be 
taken, the officer charged shall be entitled to the assistance of a friend in 
the service or of an officer of his Association from the time when the 
charge is made against him in writing; but that after the Postmaster or 
other equivalent Supervising Officer has given his decision, the only 
further appeals shall be to the Survevor, or in the case of the Engineering 
Department to the Engineer.in-Chief, and then to the Postmaster- 
General. This recommendation renders unnecessary the right of appeal 
by the Central Body of an Association which should accordingly cease to be 
permitted. 

Promotion.—Y our Committee were informed by the Engineer-in-Chief 
that no case of favouritism had been brought to his notice. "That in the 
Engineering Department, for the purposes of promotion of the minor 
stati, each of the 15 districts is treated as a separate entity, and promotion 
is made by selection, the sectional engineers reporting or making recom- 
mendations to the Superintending Engineer who criticixes, and if he 
approves, ratifies the recommendation. That the Superintending 
Engineer's recommendation then comes up to the Engineer-in-Chief. 
It appears that in London and the six large offices there is a block of 
officers (numbering on the telegraph side at Liverpool from 30 to 40, and 
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in the London sorting office about 100) at the head of the manipulative 
class who will never be promoted and are regularly passed over. In the 
case of Liverpool, vour Committee were informed that some of the officers 
in question have been tried and found unsuitable, and some have not 
been tried and are considered obviously unsuitable. Under the present 
system at each promotion every one of these officers must be considered, 
and a reason given for their not being selected for promotion. 

RECOMMEN DATION.—Promotion should never be regarded as a mere 
reward for past services. For these, the Committee consider a proper 
reward is in all cases provided by the Scale of Wages recommended for 
each class of work. No evidence was laid before your Committee 
sufficient to establish. the charge of favouritism in the sense of the 
deliberate selection. of the less worthy man from consciously improper 
motives. No alternative to promotion by selection other than that of 
promotion by seniority has been advocated by any witness. Your 
Committee recommend that any Officer who has been passed over for the 
^ acting " list for three years may, if he has never been on the “ acting ” 
list. make a special appeal to headquarters in place of the ordinary appeal 
and thereu pon a special confidential report should be made on his case to 
headquarters. 

Pensions,—V arious classes put forward claims for modification of the 
present ave for retirement, such as that retirement should be optional 
at 50 in the case of officers of supervising rank, at 55, or after 30 vears’ 
service, in the case of all ofticers, and that retirement should be compulsory 
at 60 years of age. At present retirement is optional at 60 vears of age, 
and though not compulsory at this age. your Committce were informed 
hv the Post Office that the tendency is more and more to advise officers 
who are not thoroughly efficient to retire at 60. 

RECOMMENDATION.—No evidence has been laid before your Committee 
which would justify any change in the svstem of pensions or the general 
reculations which have been recently considered by Parliament following 
upon the report of a Royal Commission. Your Committee are satisfied 
that the Superannuation Act (1909) has been applied in the manner 
intended by Parliament. 

Annual Leave. —RECOMMENDATION.—Your Committee are satisfied 
that the amount of annual leave allowed to Post Office servants is 
adequate, and, except when any specifice recommendation to the contrary 
is made, do not advise any change. Your Committee recognise that there 
is a real hardship in compelling officers to take their leave after the 
middle of October or in March, but that this is inevitable without a great 
increase in overtime or casual labour. 

Meal Reliefs. —RECOMMENDATION.—Your Committee note that the 
transferred staff of the National Telephone Co.. though putting forward 
various claims in regard to reduction in the hours of duty, generally 
preferred the svstem under the National Telephone Co. under which 
officers took their meals in their own time to that under the Post Office 
under which in some cases meals are taken in Post Office time. Your 
Committee recommend that all meals be taken in the officer's own time, 
and the hours of duty which they recommend for each class must. be 
understood to be net working hours. The duties corresponding to the 
present continuous duties should be so arranged that every officer on 
duty between the hours of 11:30 a.m. and 2:30 p.m. shall be booked off 
in order to get his dinner for not less than half-an-hour, or more than one 
hour, at the option of the Post Office. Officers coming on duty before 
7 a.m. should be booked off for breakfast for not less than half an hour 
or more than an hour if otherwise they would be employed continuously 
until after 10 a.m. Officers commencing duty between 2:30 p.m. and 
8 p.m. should be booked off for not less than 20 minutes or more than 40 
minutes at the option of the Department for the purpose of getting tea 
or supper if otherwise they would be continuously employed for five 
hours. Your Committee recognise that the effect of these recom. 
mendations will be to create a number of what might be technically 
termed split duties, but they are of opinion that the splitting of duties 
for the purpose of enabling officers to obtain their meals as limited within 
their recommendation is not open to objection. 

Weekly Half Holiday.—W £coMMEN DATION.—Various claims which are 
noted under the headings of the particular class were put forward for 
a half holiday on one day of the week. Your Committee recommend 
that, except in cases where the publie service does not permit, and in 
particular during the four weeks of greatest pressure at Christmas time, 
when this recommendation should be in abeyance, every officer should be 

allowed a half holiday on one day a week. that is to say. be off duty on one 
day a week from 1 p.m., followed by a duty commencing not before 4 a.m. 
on the following morning. Where it is desirable in the interests of the 
service to allow a whole day's holiday once a fortnight instead of the half 
holiday once a week, your Committee recommend that this be allowed on 
the same conditions as the half holiday and in place of it. These recom- 
mendations are not intended to apply to officers on Travelling Post Office 
duties. 

Sunday Iuty.—Attendance on Sunday, Christmas Day and Good 
Friday is paid for at rate and a-half irrespective of the hours of duty 
worked on the other days of the week ; but the rate of pay ment is subject 
to a maximum limit of 3s. an hour, which in the case of officers in receipt 
of a wage of £330 per annum and upwards involves working on Sunday 
at less than the normal rate. 

RECOMMENDATION.—Your Committee do not recommend any 
departure from the existing system of arranging for the performance of 
Sunday duties or payment therefor. 

Period of Duties. —RECOMMENDATION.— Your Committee recommend 
that the rule of nine clear hours off duty out of every 24 be strictly 
adhered to. 

Night Duty.—RECOMMENDATION.—Y our Committee recommend that 


classes who, under present conditions, are allowed to count 7 hours 
night duty as equivalent to 8 hours’ day duty should in future be allowed 
to count their night duty on this basis where the net weekly hours of 
duty laid down for the class under your Committee's recommendations 
are 48; but that where the net weekly hours of duty laid down for the 
class under your Committee's recommendations are 45, the basis should 
be that 8 hours’ night duty are equivalent to 9 hours’ day duty. 

Casual, Auciliary and Unestablished Staff and Overtime.—R EcOM- 
MENDATION.—Your Committee do not consider that the employment of 
unestablished labour in connection with Postal and Telegraph work 
affords any ground for complaint. It appears to vour Committee that 
the Postmaster-General has not got a sufficiently free hand in increasing 
the number of the established staff to mect the ex pansion of the business. 
They therefore recommend that he be authorised, without specific 
Treasury sanction, to add to the established staff sanctioned at the 
commencement of every vear, if he thinks necessary. a limited number of 
officers (not exceeding 5 per cent. of the total authorised number on the 
class), and that the Postmaster-General should have a complete discre. 
tion as to the office at which the force should be employed. They 
recommend that the rule that no officer on Postal. Telegraph. or Telephone 
duties be asked to work more than three hours overtime in any one day be 
Observed with great strictness, and that overtime be paid at the following 
rates, but subject to the existing regulations as to the classes and the 
occasions when overtime rate is paid and to the existing limitation of the 
maximum rate: Where the total net hours worked in a week do not 
exceed 54 for any one officer in any one week, rate and a-quarter for the 
excess over the net weekly hours laid down for the class. Where the 
total net hours of duty worked in à week exceed 54 and do not exceed 60 
for any one officer in any one week, rate and a-half on the excess over 54 
hours. Where the total net hours worked in a week exceed 60 for any 
one officer in any one week, double rate on the excess over 60 hours. For 
the purpose of calculating overtime pavment, the total time worked 
during the week exclusive of Sunday duty and time worked under the 
Weekly. Half Holiday recommendation, and exclusive of all periods of 
less than 15 minutes should be aggregated and overtime rate paid on the 
excess over the net weekly hours of duty recommended for the Class. 

Boy Messengers and Recruitment. —REcCOMMENDATION.—Your Com- 
mittee are of opinion that the evidence which has been given before 
them does not disclose any sufficient ground for altering the system of 
recruiting certain sections of the service recently adopted on the recom- 
mendation of the Standing Committee on Boy Labour with the approval 
of Parliament. Seeing that Sorters, Telegraphists, Counter Clerks and 
Telegraphists, Sorting Clerks and Telegraphists, and through these 
classes a portion of the clerks, will, in future, be recruited mainly, if not 
wholly, from Boy Messengers, your Committee cannot too strongly 
emphasize the importance of recruiting the best available type of boy. 
Your Committee consider it important that boys should enter the Post 
Office service direct from school, and be not under 14 years of age, where 
this is the usual age for leaving school in the locality, unless for ex- 
ceptional reasons. 

Classification of Offices.—REcoMMENDATION.— Where an office is 
raised or lowered in class, your Committee recommend that existing 
officers at the office should enter the new scale on the pay they were 
receiving immediately prior to reclassification and then proceed on the 
scale recommended for the class in which the otfice is placed. 

Christmas Boces, —K EcoMMENDATION.— Your. Committee dislike the 
whole system of Christmas Boxes, which they would be glad to see 
abolished, but they are convinced that the publie could not be induced to 
cease from offreing Christmas Boxes or to support the Post Office in the 


very stringent disciplinary steps which would have to be taken if the 


prohibition were to be made effective. If the practice of Christmas 
Boxes is to be stopped, it must be done without compensation. 

T'elegra ph ists, Counter Clerks and Telegra phists, and Sorting Clerks aud 
T elegra phists.—There are about 1,968 established Male Telegraphists 
employed in the Central Telegraph Office, and the Threadneedle-street 
and Commercial Salesroom Branch Offices in London. The scale of pay 
for established Male Telegraphists is: 18s. under 18 years of age, 20s. 
at 18. 22s. at 19, 24s. at 20, 26s. at 21, and then by annual increments to 
28s., 303.. 33s.. 37s., and from this point by increments of 2s. 4d. to 
a maximum of 65s. Telegraphists employed in the Cable Room at the 
Central Telegraph Office, of whom there are 324, are on a separate 
establishment and receive an allowance of 2s. 6d. There are about 931 
established Female Telegraphists employed. in the Central Telegraph 
Oftice. The scale of pay of these officers is 16s. under 18 years of age. 
18s. at 18, 20s. at 19, 22s. at 20, 24s. at 21, and then by annual increments 
to 26s., 28s., and 30s., and then by increments of ls. to à maximum of 
40s. Both male and female officers entering the class over the age of 21 
receive at entry the age pay of the class at 21. The method of recruit- 
ment for established male telegraphists is from the Boy Messengers. 
Established Female Telegraphists are recruited partly by open and partly 
by limited competition. After not more than two years on the class of 
Learner, Male and Female Officers are offered an appointment on the 
established class of Telegraphists. 

The hours of duty of Telegraphists, both Male and Female, are 48 per 
week by day and 42 by night, attendance between the hours of 8 p.m. and 
6 a.m. being regarded as night duty. "The duties are continuous and meal 
reliefs are allowed out of the working hours. Female Officers perform 
less overtime than Male Officers and do not perform night duty. The 
regulations in regard to free medical attendance, sick leave and pension 
are the same as those for other established Officers. The annual leave of 
these classes is the same as that for Sorters. 


(To be continued). 
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« SITTLICHKEIT." 


We have often felt the want of an opportunity to touch 
upon a matter which should be one of deep concern for 
industry in general and the electrical industry in particular. 
The moment for outspokenness on our part has been slowly 
approaching with the wider growth of the co-operative 
movement among manufacturing concerns, and the desire, 
which is, we fear, but yet inadequately expressed bv their 
associations, to be guided in their collective and indi- 
vidual action for the common weal. To come together 
merely to regulate prices, to pool profits, to fend or buv 


‘off competition, to standardise and cheapen production, are 
‘objects laudable enough in themselves, but considerably 


below the levels to which properly directed co-operation 
can—nay, more, must—attain. In the learned and brilliant 


address which the Lorp CHANCELLOR (Lord Haldane.) 


delivered recently before the American Bar Association at 
Montreal we find a vehicle with which to convey our view 
upon a situation which may or may not be peculiar to the 
electrical industry. His Lordship referred at some length 
to a "system of guidance which regulates conduct," 
which “ applies, like law, to all the members of a society 
alike without distinction of persons. It resembles the 
morality of conscience, in that it is enforced by no legal 


compulsion.” Proceeding, Lord HaLpANE pointed out 


that what is in reality “ a great and inward call is incapable 
of being made a rule of universal application in any 
positive form.” Further, a man cannot be eternally 


guided by maxims, because, bv reason of their negative 


character, they fail to direct him through the field of daily 
conduct. What he needs individually, and what is needed 
in national and professional walks of life, is what has been 


left to the Germans to describe as “ Sittlichkeit," or “ the 
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| system of habitual or customary conduct, ethical rather 
! than legal, which embraces all those obligations of the 
citizen, which it is ‘ bad form’ or ‘ not the thing’ to dis- 
regard." 

Although the Lorp CHANCELLOR utilised this definition to 
illustrate what he considered should be made the means of 
“the founding of a beneficent relationship between three 
great peoples " (as the '' Daily Telegraph " puts it) there 
seems to be no reason why a development of “ Sittlichkeit ” 
should not achieve a similar lofty object among the more 
recentlv formed groups of interests in the electrical industry. 
Even the most casual observer could not fail to notice the 
absence of a “ general will " in this industry of ours, a lack 
of stiffening in the fibres which connect one section with 
another. True, a certain appearance of amity and unity 
is noticeable, but it is, at present, purely superficial, and 
therefore 1s onlv a gloss over the heterogeneous mass below. 
In the guise of co-operation there are still at large those 
whose business conduct is in direct opposition to the tradi- 
tions which gave the Anglo-Saxons their best and noblest 
men. For these persons `“ Sittlichkeit " has no meaning ; 
“les affaires sont les affaires " is the motto under which they 
endeavour to justify a disregard of their obligations to the 
common industrial weal. If it is the fact that this unfor- 
tunate trait is shared without exception by all branches of 
industry and commerce then the appeal of the Lorp Cuan- 
CELLOR for the wider spread of “Sittlichkeit " should be taken 
to heart by each industry and business in turn. The seed 
may be sown in the conscience of the individual and from it 
will spring the desire to shun that course of conduct which, 
while its pursuit. will bring temporary profit, it would be 
“bad form " to proceed with. From the individual the 
good work can be carried on by the groups of interests with 
which we are now becoming familiar and a strong lead by 
them would give the required tone to a most desirable 


movement. 


Street Signalling in Chicago.—A message from the United 
States savs that semaphores for the regulation of street traffic 
were introduced in Chicago some weeks ago, when a device 
known as the Porter-Ray traffic semaphore was used at the 
inter-section of Broad-street and Chestnut-street, where the 
traffic is as heavy as at many of London's worst crossings. 
The semaphore is similar to those used on the railways, and is 
operated by the policeman on point duty with safety to him- 
self. It can be seen by drivers a block away. So successful 
was to-day's experiment that others are to be installed on all 


street crossings in Chicago. 
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EDUCATIONAL NOTES. 


University of London, University College. —The Faculty of Engi- 
neering provides complete courses of study, extending over three 
years, in mechanical, electrical, civil and municipal engineering. 
There are special courses for students who have already undergone a 
partial training elsewhere. and good facilities are provided for post- 
graduate work and research. The session 1913-14 will commence on 
Sept. 30, and intending students should communicate as soon as 
possible with the Provost, Gower-street, London, W.C. 

An interesting course of postgraduate lectures on Conductors for the 
Electrical Transmission of Energy will be delivered by Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S., at University College on Wednesday . at 
5 p.m. The course will be divided into two parts which may be attended 
separately, Each part will consist ot six lectures : six being given before 
Christmas and six after Christmas, recommencing Jan. 28, 1914. 
These lectures are intended for postgraduate students and for tele- 
graphic and electrical engineers engaged in practical work. and are open 
both to members and non-members of the University. Those attending 
will be assumed to have an elementary knowledge of the differential and 
integral calculus and of elementary. electrical engineering. The first, 
part will consist of six lectures on Telegraph and Telephone Conductors. 
and the opening lecture will be delivered on Oct. 29.. The second part will 
be devoted to electric light and power conductors. The fee for both 
parts is £2. 12s. 6d., but the lectures in either part may be taken for 
£l. Ils. 6d. Applications for tickets to the Secretary. 


University of Edinburgh.—The next session opens on Oct. 7, and the 
preliminary or entrance examination is held in September. In the 
engineering department of the University there are complete courses 
in civil. mechanical and electrical engineering. qualifying for the 
degree of B.Sc. in Engineering and extending over a period of three 
years. Particulars of entrance examination, scholarships. fees. &e., 
can be obtained from the Matriculation Office, The University. 
Edinburgh. 


University of Sheffield.—In the faculty of applied science there are 
three-year courses in engineering and in metallurgy, preparing 
respectively for the degrees of B.Eng. or B.Met. Lecture courses 
commence Oct. 1 and technical laboratory courses Sept. 15.— Pros- 
pectus, &c., from the Registrar. 


University of Bristol.—1n the faculty of engineering at this Uni- 
versity, whieh is provided and maintained by the Merchant Ven- 
turers ‘Technical College, the courses of instruction will commence on 
Sept. 16. There are courses in civil. mechanical. electricat and auto- 
mobile engineering. The Dean of the Faculty is Prof. J. Wertheimer. 
B.A., D.se. Full particulars can be obtained from the Registrar. 


University of Durham, Armstrong College.— The 1913-14 session 
will commence on September 29. Full courses of instruction are 
provided in mechanical, electrical. civil and marine engineering, 
naval architecture. mining. metallurgy. pure science, commerce, &e. 
Particulars from the Secretary of Armstrong College. 


Imperial College of Science and Technology.—The City and Guilds 
(Engineering) College. the engineering section. of the Imperial 
College. provides complete courses of instruction in mechanical engi- 
neering aud motive power (under the direction of Prof. Dalby). civil 
engineering (under Prof. Dixon), and electrical engineering (under 
Prof. Mather). The associateship of the City and Guilds of London 
Institute and the diploma of the Imperial College are awarded to 
students who satisfactorily complete courses of from two to four 
years, the latter being for advanced specialised or fourth-vear work. 
Prospectus, &e., may be obtained. from the Registrar. Imperial 
College of Science and Technology. South Kensington. London. N.W. 


Manchester Municipal School of Teehnology.— The session 1913-14 
will open on Oct. 1. Matriculation and entrance examinations will 
be held in September. The courses of instruction provided lead to 
the Manchester University degrees in the Faculty of Technology in 
mechanical engineering. electrical engineering, sanitary engineer- 
ing (including municipal engineering), chemical industries (includ- 
ing general chemistry, bleaching. dyeing. printing, papermaking. 
brewing and metallurgy), the textile industries; photography and 
the printing crafts and architecture. The various laboratories are 
well equipped and exeellent facilities are afforded for practical work. 


University College, Nottingham.— This college provides a theoretical 
and practical training in all branches of electrical engineering. The 
courses prepare for the London University B.5e. (Engineering) and 
B.Sc. (Mining) degrees. and for college Diplomas in Engineering. 
and extend over three vears, There are good facilities for practical 
work and research. The session 1913-1914 begins on Sept. 29. 
Particulars may be obtained trom the Registrar, T. P. Black, B.Sc., 
Ph.D. 
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University College of North Wales.—I!n the electrical engineering: 
department of this college a svstematic course of instruction in 
electrical measurement and practical electricity for students 
proposing to enter the profession of electrical engineer will be 
commenced in October next. The physical laboratory is well 
equipped and the fees are moderate. The course extends over two 
sessions. For further information apply to Mr. J. E. Lloyd, M.A., 
Secretary and Registrar. 


Northampton Polytechnic Institute.— The full-day courses im 
mechanical and electrical engineering subjects will commence on’ 
Sept. 29 next. 

The entrance examinations will be held on Sept. 24 and 25. The full 
and partial day courses (practical and theoretical) in technical optics 
will commence on Sept. 29. The laboratory, workshops and lecture 
rooms of the Institute are fully equipped for the most advanced 
teaching in the subjects referred to. 


Borough Polytechnic Institute. — This Institute re-opens on the 
22nd inst. In the electrotechnics department (of which Dr. John 
Henderson is the head) there is a four-year course of instruction, 
with hoth day and evening classes. There are also special courses 
for electric wiremen's work and in electrical design and workshop: 
drawing. Particulars may be obtained from the Principal, Mr. C. T 
Millis, Borough-road, London, S.E. 


South-Western Polytechnic Institute.— This institute will re-open 
on September 29th for day classes and on September 22nd for evening 
classes, 

The engineering courses include lectures in electrical and mechanical 
engineering, physics, chemistry and mathematics and practical instruction 
in the fully equipped laboratories of the institute. Students are prepared 
by recognised teachers of the University of London for the B.Sc. degree in 
engincering of the University, for the examinations for admission to the 
various engineering societies and the examinations of the City and Guilds: 
of London Institute. The evening courses include, besides the ordinary 
engineering courses, classes in electrical wiring, building construction 
and other trade subjects. In the electric wiring department a new 
advanced course will be commenced this session suitable for preparation. 
of candidates for the final wiremen's examination of the City and Guilds 
of London institute. Arrangements have been made for placing students 
who have passed satisfactorily through the three years’ day-course in 
positions with large engineering firms. The laboratories and workshops 
of the Institute may be inspected by intending students. Prospectus 
may be obtained from the Secretary, Manresa-road, Chelsea, S.W. 


West Ham Municipal Technical Institute.—A complete course of 
instruction in electrical engineering is given at this Institute. The 
full-time day course extends over two years, and there is also a ^* part 
time " day course. There are evening classes in electric wiring and 
in telegraphy and telephony. Further particulars may be obtained 
from the Principal, Mr. J. R. Airey, M.A.. B.Sc. 


os en 


PACIFIC CABLE BOARD. 


The accounts for the vear ended March 31, 1913, together with 
the report of the Chairman of the Board, have been issued. 

The traflic receipts for the vear were £170.307. 5s. 8d., less £4,280.83.2., 
the Atlantic companies’ charges for conveying date and time and for 
delivering duplicate copies in London and other large centres in the 
United Kingdom, leaving £166,026, 175, 3d. (against £154,801. 13s, 8d. 
for 1911-12). which, together with bank interest (£278. 1s. 7d.), refund 
tolls and dues (£615. 16s. 2d.) and charter of © Iris“ (£080), made a 
total of £167.900. 15s. (compared with £159,150. Os. 11d.). The total 
expenditure (including £9,102. 3s. for head office, £68,096 for cable 
stations, £13,379. 13s, 9d. ship's salaries and expenses, £2,047. 17s. 8d. 
provident fund and £30,000 renewal account) came to £122,625. 14s. 5d., 
leaving £45.215. Us. Td. available to meet the annuity of £77,545 payable 
to the National Debt Commissioners in respect of interest and sinking 
fund on the £2,000,000 advanced. for laying and equipping the Pacitic 
cable. 


The report proceeds: This is £8.229. Is. 6d. more than was available: 
| 


in 1911.12. The amount to be provided by the Imperial and Dominion 
Parliaments will be £32.269, 17s, 5d. for the vearunder review. The increase 
of £11,135 in the net tratlie receipts was due to increased traffic; and was 
more by £9,026 than was originally estimated by the Board. The actual 


expenditure on administration in 1912-13 was higher than that in 1911-12. 


by £2.870, owing to the usual annual increments of. salary, increased 
locality allowances consequent on their general revision, new lodging 
allowances at Auckland and increased number at Sydney, higher pay of 
messengers at Sydney, increase of rovalties on apparatus, employment 
of the " [ris " for a protracted period at Fanning during her cruise and 
later in effecting staff transfer from the Norfolk [sland station. The 
expenditure excceded the original estimate by £5,770, and the revised 
estimate of January last by £4.170. The principal causes of the excess 
were: Increased expenditure on canvassing in London, the Provinces 
and Germany ; increase of clerical staff at Auckland and head office, new. 
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had the advantave of receiving ready and valuable aid from the authorities 


introduction of the new scheme of traftic that resulted from it. 


. creased, as from January Ist last, at a total additional cost of £1,385 


one large concrete building, and to work them in conjunction. 


-1t essential to spare no reasonable ex penditure in mitigating its hardshi ps. 


buildings at that station are no longer required, and endeavours have 
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During the year two modifications of previously existing rates have 
been introduced, the one the institution of what is practically a rate of 9d. 
per word, between the United Kingdom and Australasia, on messages of a 
new class called week-end cable letters; the other the reduction of the 
rate for ordinarv press messages between the same terminals from 9d. 
to 71d. a word. It is too early to form a judgment as to the extent to 
which advantage may be taken of this latest innovation, but up to date 
the traffic under the head of week-end cable messages has averaged about 
5.000 a week. Comparing the quarter to March 31, 1911, when neither 
the deferred rate nor the week-end rate was in force, with the quarter to 
March 31, 1913 (the first three months of the week-end service), the 
number of words, which in 1911 under the head of " Ordinary " was 
329,438, had increased in 1913 to 473,491 under the three categorics into 
which that head had expanded, an increase of 44 per cent., while the cost 
to the publie had increased from £46,537 to no more than £53,833, or 
only 16 percent. The reduction of 14d. per word in the rate for ordinary 
Press traffic was rendered possible by the reduction, in September last, 
by the Atlantic Cable Companies, of the trans-Atlantic rate from 5d. to 
3id. As the Board and the Australasian Governments had already 
reduced their share of the through rate by one-half as long ago as 1909, 
no further reduction was possible on the Pacific portion of the transit. 

The vacancy on the Board caused by the retirement of Sir William 
Hall-Jones was filled in October last by the appointment of the Hon. 
Thomas Mackenzie, High Commissioner for New Zealand. In the autumn 
Mr. A. 5. Baxendale, who had held the post of London manager and 
secretary since August, 1908, tendered his resignation with a view to 
taking up other work, and, to the great regret of the Board, he retired 
from their service at the end of November. The Board are taking the 
opportunity to reconsider the organisation of their London Office, and in 
the meantime temporary arrangements have been made for carrying 
on the business, without making a permanent appointment to fill the 


vacancy caused by Mr. Baxendale's retirement. 


apparatus and increased consumption of stores; emergency repairs to 


buildings, &c. 

The extensions of the Board's cable svstem were satisfactorily com- 
pleted during the year, and the Board desire to take this opportunity of 
expressing their cordial acknowledgments of the admirable efticiency 
with which works of great magnitude and of much difficulty and delicacy 
were executed by the contractors employed (the India Rubber, Gutta 
Percha & Telegraph Works Co., of Silvertown) for the manufacture 
and laying of the new submarine cables, and Messrs, Siemens Brothers & 
Co., for the manufacture of the land cables connecting the submarine 
cables with the offices in Svdney and Auckland, and for the construction 
of the connections on the Australian side. The thanks of the Board are 


also due to their consulting engineers (Messrs. Clark, Forde. Taylor 
bestowed by them 


& Erskine Murray) for the skill and unremitting care 
.on the preparation of plans and estimates for the eables and on the 
supervision of their manufacture and laying. To the New Zealand 
Government and its ofticers the Board are specially indebted for much 
-cordial co-operation and assistance in carrying out heavy and com- 
plicated works within the Dominion, and in providing handsome and 
spacious premises for the Board's accommodation in Auckland. At the 
Australian terminus of the new line the works on land were much less 
extensive and intricate than in New Zealand. But there, too, the Board 
both of the Government and of the Municipalitv. Nor can the Board 
pass without record the unqualitied satisfaction afforded to them by the 
zcal and efticiency displayed by their manager in the Pacific (Mr. J. Mil- 
ward), and their staff of all branches, in the important share which fell 
to them in the organisation and execution of the enterprise and in the 
The 


total cost of the extensions cannot vet be stated with absolute precision, 
as there may be still some small accounts to come in from Australasia, 
but it may with substantial accuracy be said to have been £177,730, of 
which £176,270 represents outlay of cash, and £1.460 the amount by 
which the value of cable previously in hand. and utilised for the ex- 
tensions, exceeded the value of cable added to stock from surplus of new 
cable not actually used in the operations. The above amount of cash has 
been drawn from the renewal fund, as prescribed by the Pacific Cable 
Board Act, 1911. The fund has also been drawn upon to the extent of 
£10,000 in order to provide funds chargeable to capital in respect of the 
purchase and adaptation of premises for the Board's new office in Sydney. 

The general health of the staff and the character of its service have 
been alike satisfactory throughout the vear. In deference to representa- 
tions regarding the increased cost of living, the rates of locality allowance 
at the several stations have been revised, and in varying degrees in- 


BUSINESS NOTICES. 


Messrs. Pyne. Hughman & Co.. electrical and general engineers and 
contractors. of Calcutta. have opened a London Office at Bank 
Chambers, 320. High Holborn. W.C.. and have appointed Mr. F. M. 
"hort as their manager for Europe with headquarters at the above 
address. Prior to this appointment Mr. Short was for 14 years in 
charge of the electrical department of Messrs. Balmer, Lawrie & Co., 
of Calcutta. 

Brotherton Tubes & Conduits (Ltd.) have removed to more com- 
modious premises at 4. Carr-street. Blackfriars. Manchester, where 
increased stock will be available. This depot will in future be under 
the management of Mr. T. A. Nunwick. who also represents the 
Wandsworth Electrical Mfg. Co., and Messrs, Pritchetts & Gold in 
Lancashire. Yorkshire and Cheshire. 

Messrs, L. E. Wilson & Co.. electrical engineers. and sole agents 
for the Thomson electric lamps. &c.. notify that after the 8th inst. 
their address will be 10, Corporation-street. Manchester. Telegrams : 
" Telephony Manchester." Telephone: City 344. 

The business carried on by Hy. and Fred. Strafford. electrical 
engineers. Bower-street. Harrogate, has been sold to Mr. Albert 
Lappin. who will continue it as Hy. Strafford & Son. 

Plant for Sale.—Shoreditch (London) Borough Council invite 
tenders for the purchase and removal of five (second-hand) economic 
type boilers, with Hotchkiss circulators. &c. Further particulars 
from and tenders to the borough electrical engineer. Mr. C. Newton 
Russell. Electricity Works. Coronet-street, Shoreditch, London, N., 
by noon Wednesday. Sept. 24. See advertisement. 


per annum. Asa result of the laying of the new cable between Australia 
and New Zealand considerable changes have been made in the distribution 
of the staff. the whole of the force stationed at Doubtless Bay, the greater 
part of that stationed at Southport, and several of the operators in Norfolk 
Island having been transferred to the new station at Auckland. In 
the report for 1911-12 attention was drawn to the difficulty in maintaining 
regular communication with this station, which has resulted from the 
discontinuance of the periodical calls formerly made by the steamers of 
the Union Steamship €o. of New Zealand. Inquiries and negotiations 
in various directions have failed to result in the re-establishment of a 
regular service. and during the year the Board have had to rely on the 
good offices of the Commercial Cable Co., which has kindly undertaken 
calls as and when required by means of its schooner plying between 
Honolulu and its mid-Pacific station at Midway Island. The Board, 
however, feel that this arrangement cannot be regarded as offering a 
permanent solution satisfactory in character. In November last the 
Board made an urgent appeal to the Government of New Zealand to 
reconsider its refusal to allow any concession under its contract for 
conveyance of mails, for the purpose of facilitating a renewa! of calls at 
Fanning Island by the steamships carrying the mails. The Board's 
appeal was supported by H.M. Postmaster-General, but to boih appeals 
New Zealand has replied that “ the regularity of the service is para- 
mount," and that “ it is held that nothing should be allowed to interfere 
with the quickest transport possible of the mails between the terminal 
points." It only remains, therefore, for the Board to acquiesce in this 
decision, and to provide for the increased expenditure entailed by the 
purchase and maintenance of a suitable vessel for making periodical 
voyages between Fanning Island and Honolulu. 

Electric lighting is now in course of being installed in the buildings on 
Fanning Island, and additional material has been sent to the island for 
the enlargement of the existing refrigerator plant. which has not, so far, 


worked satisfactorily. "The intention now is to house the two plants in 
]t is 


telephone exchange. earth circuit, 35 lines. 

Patent Development.—-The proprietors of patent No. 24,302/1909, 
relating to " Improvements in electric induction furnaces,” desire 
to make arrangements for exploiting same in this country. Applica- 
tions to Messrs. J. E. Evans-Jackson & Co., engineers and patent 
agents. 57-60, Holborn Viaduct, London, E.C.  _ 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The Hobart Electric Tramway Co. (Ltd.) is being wound up 
voluntarily. Claims by Oct. 15 to the liquidator, Mr. Fredk. J. 
Warner. 11, Queen Victoria-street, London, E.C., where a meeting 
of creditors will be held on Sept. 16. Mr. Alfd. Mattei and Mr. 
Jas. G. Bellamy have been appointed a committee of inspection. 

A meeting to receive an account of the winding up of the Gilbert 
Arc Lamp Co. (Ltd.) (in vol. liq.) will take place on Oct. 7 at 3, 
Fenchurch-street. London, E.C. The company has been formally 
wound up in consequence of the transfer of its undertaking to 


Engineering & Arc Lamps (Ltd.). 


hoped that with the more complete insulation which will thus be given to 
the refrigerator it will be found adequate to the demand upon it. The 
cost of engines, plant, building material and labour is considerable, and 
the future maintenance will involve an appreciable increase in the yearly 
cost of the Fanning establishment. But in view of the isolation of this 
station and its trying climate and conditions of life, the Board have felt 


consequence of the closing of the Doubtless Bay station the Board's 


n and will be made to dispose of them. At Southport the reduced 


bee 
iu. oe has resulted in the two residences being vacated by the 
Stall. Possession of: the premises in Pitt.street, Sydney, was obtained : ; i A 

P dá. A meeting to receive an account of the winding up of the Don- 


at the end of 1912, and, the necessary alterations having been executed, 
the Board's Sydney office has been transferred there. The total cost of ; caster Electrical Co. (Ltd.) will be held on Oct. 8 at 37, Manor-row, 
„the change has been £11,700. Bradford. 


Messrs. Bemrose & Sons. Derby, advertise for sale a magneto 
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The Stoltz Electrophone Co. (London) (Ltd.) is being wound up , 


voluntarily, and Mr. Elliott Thorpes (John Barrington & Co.), 45, 
Chancery-lane, London, W.C., has been appointed liquidator. with 


power to dispose of the assets as per agreement made between the . 
: chase the undertaking of the Roundhay and District Electric 


company and Mr. C. S. Walton on behalf uf the Stoltz Electrophone 
Co. (1913) (Ltd.). 


Le 
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EXTENSIONS. 


Accrington.—Sanction has been received to the borrowing of 
£1,060 for laying an extra high-tension main from Clavton-le-Moors 
sub-station to Rishton Paper Mill. and of £940 for switchgear and 
transforming plant. 

The Electricity Committee have passed estimates for the provision of 
consumers’ high-tension sub-station equipments, switchgear. trans- 
formers and service cable at a cost of £2,500. and for the provision of 
water-cleaning plant at a cost of £550. Application is to be made to the 
L.G. Board for sanction to borrow these sums. 


du 
Du 


— 
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. Belfast.— At a meeting of the Council in committee on Friday last 
it was resolved to accept the latest offer of the Harbour Conunis- 
sioners for the lease (or sale) of land on the Musgrave Channel for a 
site for new electricity works. 

Bingley.—An unopposed inquiry was held last week into the appli- 
cation of the Council for sanction to borrow £7.000 for the provision 
of an electricity sub-station, with transforming machinery and dis- 
tributing mains and cables. 

It was stated that arrangements had been made with Keighley Cor- 
poration for the supply of electric current in bulk. and the current would 
be transformed at the station and then distributed for the supply of local 
users and for operating the new tramways. It was estimated that 200.000 
units per annum would be required by Bradford Corporation fer the 
tramway service in the district. 

Cardiff.—4An inquiry was held last week into the Council's appli- 
cation for sanction to borrow £30,500 for extensions of the electricity 
undertaking. 

Only officials of the Corporation were present. and Mr. Cecil. Brown, 
deputy town clerk, and the city electrical engineer and manager, Mr. 
Arthur Ellis, supplied evidence of the objects of the proposed loan. It 
was explained that the money was required fcr a new boiler-house and 
new boilers and turbine plant for the Roath power station, and plant for 
the Hayes sub-station. 


Haslingden.—The Council have authorised the extension of the 
electric supply cables to Helmshore. 


Newport (Mon.)—AÀn unopposed inquiry was held last week into 
the application of the Corporation for sanction to borrow £10.600 for 
new plant for the electricity works. 

Mr. TREHARNE MORGAN., deputy town clerk, appeared in support of 
the application and asked for 25 years for repaying the loan. 

The inspector (Mr. T. EKIN): You won't get it. The generating plant 
and switchboard will carry 17 years, the motor-generator 15 years, and 
the foundations will go with the alternator. 

Mr. W. H. Wirsox (deputy borough treasurer) was asked what over- 
draft there was, and he replied that the electricity account was itself kept 
in credit. The Corporation kept one account at the bank called a loan 
account, and when sanction for loans was given they raised the money 
from that loan account and borrowed money from the publie on deben- 
ture bonds, repayable at six months’ notice, to pay the loan account. In 
that way they pooled the loans, and were continually borrowing and pay- 
ing off. There was an overdraft on the general loan account of £39,703. 
They had been paying off large sums lately. and money was coming in 
slowly. 

Mr. A. Nicnors Moorr, borough electrical engineer, said the normal 
increase in the consumption of current was about 14 per cent. per annum. 
There was no reason to think that the normal increase would not continue, 
and when the new plant was instal ed they would be able to deal with 
several new power consumers which would probably come along. On the 
ground of public safety they really had no right to be running so short of 
plant as the station was. Next year further extensions would have to 


be made. 

Plymouth.— An inquiry will be held here on Wednesday into the 
application of the Corporation for sanction to borrow £5,500 for ex- 
tensions of plant at the electricity works. 


GENERAL. 


Galashiels.— The Galashiels & District Electric Supply Co. (Ltd.) 
has been formed for the purpose of establishing electricity works in 
thistown. The Council have already resolved not to erect a municipal 
station. and the company has, therefore, decided to apply for a 


provisional order. 


Kendal.— The Board of Trade have approved the Council's pro-- 
posal to erect overhead cables, and the work of putting up same is: 


to be carried out at once. 
Leeds.— The Council were recommended on Wednesday to pur- 


Lighting Co. on July 1 next. 

The Corporation are to pay to the company the amount of the existing 
share capital (£12,390), together with interest at £3. 2s. 4d. per cent. on 
the ordinary share capital from the date on which the same was raised, 
and £500 for the costs incidental to the winding up and transfer of the 
undertaking to the Corporation. 

The question has, however, been postponed for a month. 

Portishead.— Electricity supply was formally inaugurated on 
Thursday last in the presence of a good company. 

The power station i» in Gas House-lane, and the consulting engineers 
are Messrs. Christy Bros. & Co. The plant includes two 100 n.r. Petter 
oil engines and Crompton dynamos. About £12,000 of capital has been 
so far expended. and within a week or two there will be distributing mains 
in about 12 miles of streets, and of these, 21 miles in the central area are 
underground, the remainder being overhead wires neatly erected on poles, 
those in important thoroughfares being of ornamental steel, There are 
to be about 175 street lamps of 50 c.p. each for public lighting. The 


plant is equal to supplying about 3,000 8 c.p. lamps. Already about 40- 


shopkeepers and private residents have placed orders for the light, and 
others are still coming in. 

Provisional Crder Revocation.—The Poard of Trade have revoked 
the Sevenoaks Electric Lighting Order. 1911, as from Aug. 21. 


Redditch.— The Council were engaged for a long time on Tuesday 
in discussing the position of the electric supply undertaking. 

It was reported that at the last mecting of the Electric Supply Com- 
mittee the newly-appointed works manager (Mr. R. Mayne) had 
reported that a breakdown of the turbine at any time would, under 
existing circumstances, mean a total failure of the supply of current. 

Ultimately Mr. J. BLACKFORD gave notice that at the next meeting 
he would move that the Clerk be instructed to call a town’s mecting to 
consider the advisability of selling the undertaking. 

Salford.—Subject to satisfactory terms being arranged. the city 
electrical engineer of Liverpool (Mr. H. Dickinson) is to be appointed 
to report upon a proposal to modernise the generating plant at the 
Frederick-road electricitv station. 

A special sub-committee has been appointed with reference to @ pro- 
posal to supply three-phase current in the Ordsall district. 

Sheffleld.—The deputy Lord Mayor (Councillor A. J. Hobson) has 
been appointed chairman of the special committee to consider the 
future working of the installation and motor department of the 
electricity supply undertaking. 


Uxbridge.—-The Rural Council have authorised the Harrow Elec- 


trie Light & Power Co, to supply electricity to certain houses in the 
district. . 

West Hartlepool.—On Wednesday Ald. Macfarlane, chairman of 
the Electric Lighting Committee, reported to the Council that the 
new waste heat plant was now providing the whole of the current 
required by the customers of the Corporation. 

The salary of the borough electrical engineer (Mr. H. F. Friederichs) 
was increased by £50, to £450 per annum. 

York.—On Monday the Council unanimously agreed to a recom- 
mendation of the Electricity Committee to apply for a provisional 
order to authorise the Council to supply electricity beyond the rural 


boundaries in the rural district areas of Great Ouseburn. Bishop- 


thorpe, Escrick, Tadeaster. Flaxton and Easingwold. 


POWER AND HEATING NOTES. 


Cotton Mill Driving.—The demand for electricity by owners of 
Darwen mills continues to grow, and the Electricity Committee have 
decided that consumers of electricity for driving purposes having 
100 H.P. and upwards installed and in use are to be allowed electricity 
for lighting at ld. per unit net up to 5 per cent. of their monthly 
consumption for driving purposes, any electricity taken in excess 
being charged for at the ordinary rate of 41d. per unit. 

The Committee are at. present in negotiation with Messrs. A. Carus & 
Sons, cotton manufacturers, for the supply of electricity to St. Paul's 
Mill and with the Darwen Paper Mill C». and the Darwen Spinning Co. 


Electric Driving of Iron and Steel Works.—At the meeting of the 
Workington Iron & Steel Co. (Ltd.) last week the chairman (sir 
John S. Randles, M.P.) stated that the principal item of their 
capital expenditure during the last 12 months had been in connection 
with the new turbo-generating plant. About two-thirds of their 
capital expenditure had gone in that way. Mr. Herbert Wilson, one 
of their managing directora, had been responsible to a large extent. 
for that enterprise. 


It was brought to their notice that something like 5,000 H.P. was- 


being wasted in the form of exhaust steam capable of doing useful work 
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through their main and auxiliary engines. The problem was to conserve 
that waste steam for generating power and to save the coal consumed 
in raising that power. The quantity of coal used for the purpose was 


between 900 and 1,000 tons per week, and so it was evident that it was 
worth while incurring a considerable outlay if a saving of a large tonnage 


could be obtained. The installation of the plant had involved a large 
sum of money, and, if they might judge of the capabilities of the plant 
by what it had done during the short time it had been at work. and by 
noting what similar plants had accomplished elsewhere, it looked like 
quite realising expectations and enabling them to wipe out a great part 
of their coal bill and so to manufacture at a considerably lower cost. It 
would effect economies of great value in other directions as well as in 
the reduction of the consum ption of coal, and would ass'st them to pro- 
duce cheaply during periods of depre-sion when they came along. 

Electricity in Mining.— At the half-yearly meeting of the Dolcoath 
Mine (Ltd.) last week the chairman (Mr. Frank Harvey) announced 
that the electrically-driven pumps and general electrical appliances 
continued to give great satisfaction. They had had continuous work 
with the pumps, and now had got no anxiety as to their efficiency 
or economy. 

It is announced that the directors of the Casey Cobalt Mine are 
arranging for the provision of extra stamps and the installation of 
electric power plant. 

Sewage Pumping.— At the meeting of Leeds Council on Wednes- 
day Mr. T. Oldroyd, who moved the adoption of the minutes of the 
Sewerage Committee. explained that it had been decided not to 
instal gas-driven pumps at the new sewage disposal works owing to 
the agreement which had previously been entered into with the 
Tramways and Electricity Committee for the supply of electricity 
for pumping. Satisfactory terms had been arranged between the 
Committees which fully justified the Sewerage Committee in accept- 
ing a contract for electrically-driven pumps. The minutes were 
approved. 

Warrington.—Two electric ventilating fans are to be installed in 
the council chamber. 

The two Hotchkiss 3 in. separators which were fixed on trial at the 
electricity station a short while ago are to be taken over, at a cost of £61 
cach. and two pairs of 2 in. Hotchkiss separators are also to be purchased 


at £45 each. 
LIGHTING NOTES. 


Portishead.— Last week the Council decided to affix their seal to 
the agreement with the Clevedon. Portishead & District Electric 
Supply Co. for public lighting. The agreement is for 10 years. with 
the option of terminating it at the end of five years. 

School Lighting.—Shoreditch (London) Guardians have heen 
authorised to enter into a contract with Hackney Council for the 
electric lighting of the branch school without advertising for sealed 
tenders. The cost is estimated at £65. 


Workhouse Lighting.—The Islington (London) Guardians having 
considered a report of the Electric Lighting Committee on the electric 
lighting of the board's workhouses. &c., have authorised the Com- 
mittee to inspect the lighting arrangements at the Kensington, 
Hammersmith and Hampstead Workhouses, an institution at 
Barnes. and the Blind School, Leatherhead. 


TRACTION NOTES. 
TRAMWAYS. 


Birmingham.—The Hagley-road tramway route, which was 
officially inspected on Wednesday. will be opened for traftic to-day. 
Friday. 

Dartford.—The lessees of the tramways (Messrs. Balfour. Beatty 
& Co.) have intimated to the Council that as their lease Ñ the Dart- 
ford light railways expires in less than eight years they will not be 
able to finance the construction of the connecting line between 
Horn’s Cross and the termination of the Gravesend tramways at 
Swanscome unless the line is to be taken over by the Council at the 
same time as the lease of the light railways falls in. Consideration of 
the matter has, however, been deferred. 

Dundee.—The Tramways Committee recommend the Council to 
extend the Blackness line to Glamis-road at a cost of £500. 

Reference was made at the last meeting of the Committee to the 
condition of Clepington-road, and com plaints were made about the dust. 
À member inquired if there was any prospect of a permanent tramway 
being placed there in the immediate future instead of the trackless tram- 


way, so that the road could be properly paved. 

_ The Manager thought it would be a long time before they would be 

justified from a commercial point of view in putting down a permanent 

tramway there, but if the Council so decided it could be done at once. 

They were not earning half as much as would pay interest and sinking fund. 
The Town Clerk has been asked to report upon the question of the 

pee of the tramway in Ferry-road from the Dundee and Broughty 


rry Co. 


Glasgow.— The Corporation have adopted a recommendation of 
the Tramways Committee not to make any change in the working 
hours of tramway motormen and conductors. 

The committee's recommendations as to increases in the wages of 
motormen and conductors (referred to in our last issue) has also been 


adopted. 

Hunslet.—The Rural Council have decided to make representa- 
tions to the Board of Trade against the proposed abandonment by 
the Yorkshire (West Riding) Electric Tramways Co. of the portion 
of their authorised undertaking hetween Rothwell and Oulton. 

Liverpool.— The tramways department has inaugurated a new 
circular and alternative tramway route. The distance is about 
5 miles, and there will be four Id. stages with a 2d. through fare. 

Manchester.—.An all-night tramway service was inaugurated on 
Wednesday. l 

Newcastle-on-Tyne.—The Tramways Committee recommend an 
advance of 1s. per week in wages to linesmen and pointsmen. 

South Lancashire Tramways.— The Board of Trade have authorised 
the South Laneashire Tramways Co, to run tramcars on the new 
track from Farnworth through Little Hulton to Walkden, and a 
regular service was started on the 28th ult. 

York.—On Monday the Council considered various recommenda- 
tions of the Tramways Committee for the extension of the present 
tramways. and for the provision of trackless trams to Heworth and 
along Huntington-road. 

After a long discussion, the 


consideration, 
The Council approved of an application for sanction to borrow money 


for acquiring land for the extension of the tramway sheds, &c. 


RAILWAYS. 

London, Brighton & South Coast Railway.—Work on the elec- 
trification of the West Crovdon-Sutton section of this railway has 
heen commenced. and it is anticipated that. the work on the entire 
line to Epsom will be accomplished in just over two years. 


TELEGRAPH AND TELEPHONE NOTES. 


Marseilles-Algiers Cable.—The laying of the fourth telegraph 
cable from Marseilles to Algiers was commenced on Aug, 26, and 
finished on Aug. 30 by the e.s. " Francois Árago," owned by the 
Société Industrielle des Telephones. The length of the cable is 
about 500 nautical miles. Tt was laid under the supervision of MM. 
Roussel and Helmann, on behalf of the company, while the Govern- 
ment engineers present were MM. Larose, Pasquion and Schetter. 
The cost will be about 2 million franes, half of which will be paid by 


matter was referred back for further 


Algeria. 

s Wireless ° Telephony.—It is stated that the Pennsylvania 
Railway Co. have decided to adopt a system of * wireless’ telephony 
between the drivers and guards on their trains, with a view to 
the prevention of accidents. The " New York World " states that 
" a perfect circuit is formed by the steel rails.” 


A A 
= EMPIRE NOTES. = 
HV A nT 


Canada.—The Regina (Saskatchewan) Council are considering a - 
scheme prepared by Mr. A. N. Porter for the supply in the city of 
cheap power. Mr. Porter has offered to sell electrical energy to the 
city at $18 per horse-power on a 10-hour day basis. 

The telephone and telegraph branch of the Department of Railways 
and Cables has issued a report in which it is stated that there were 
200,000 telephones in Canada in 1912, but the present numbers is about 


400,000. so that in 12 months the telephones of the Dominion have 
The number of companies making a return was 683, an in- 


crease of 146. Ontario has 369 companies, operating 172.000 instru- 
ments. Saskatchewan 206, and Quebec 62. There is a large increase in 
the number of co-operative and municipal owned companies. 

Customs Duties.— In a recently issued supplement to the Australian 
Commonwealth Customs Tariff Guide " it is stated that the duty 
leviable upon imports of attractascopes (clectrical apparatus for 
projecting advertisements in the form of light and shadow on foot- 
paths) is 173 per cent. ad val. under the General Tariff and 10 per 
cent. under the United Kingdom Preferential Tariff, and on electric 
locomotives obtaining power from overhead wires the duty is 25 per 
cent. and 20 per cent. under the General and Preferential Tariffs 
respectively. 

Leskole (electrical) distance thermometers and arc light projector and 
Minin violet ray lamps, for treatment of diseases (whether British Or - 
Foreign goods) are admitted duty free into New Zealand. 


—— 


TIAM 
UH 


doubled. 


912 


THE ELECTRICIAN, SEPTEMBER 5, 1913. 


FOREIGN NOTES. 


Argentina.— The '* Railway Times " reports that Mr. P. Farquhar. 
‘of the Argentine Railways Combine, who has inspected the hydro- 
electric station of Hydro-Electric Co. of Tucuman. has stated | 
that his syndicate intends to electrify the North-West Argentine 
Railway. which belongs to the Cordoba Central Company. The 


Central Uruguay Railway has applied for permission to electrify its 
line between Cordon and Manga. 


| 
j 
l 


Brazil.—In the recent message to the State Congress of San Paulo, 
the president (Dr. F. de Paula Rodrigues Alves) gives interesting 
particulars of the industrial and commercial progress. 

The total number of street gas lamps in the capital was raised to 8,706 
and of electric lamps to 605, the increase being principally in the Agua 
Branca, Lapa. Penha and Ypiranga parishes, | 

New telephone lines were also open for service in various districts. 

Many improvements were effected in the city of Santos and various 
‘concessions for new State railway lines were granted. Over 80 miles 
of new line were opened in 1912. 

In regard to the State of Rio de Janciro, President Botelho states, in | 
his message to the Legislative Assembly, that the works which the Rio 
de Janeiro Light & Power Co. are undertaking for the deviation of the | 
River Pirahy are making good progress, and they should be completed ! 
this month. The new power house annexed to the old one is already 
erected. and two large generators are being installed therein of 10,000 kw. | 
each, bringing up the total power to 44.000 kw. 

The telephone service connecting the capital of the State and the city 
of Petropolis to the Federal Capital is being gradually extended. At 
Nictherov, the number of subscribers in 1912 was N69, against 572 in 
1911. In Petropolis they have increased from 309 in 1911. to 470 in 
1912. The Interurban Telephone Co. has applied for a renewal of the 
contract by which the municipalities of the north of the State will be 
connected with a part of the State of Minas. 

Cuba.— According to the * Gaceta Oficial " of July 23 and Aug. 1 
and 2. the following have been granted permission to erect electricity 
generating stations in Cuba :—Senores Dorindo Vazquez (Cifuentes. 
Province of Santa Clara). Everardo Ortiz (Los Palacios), Julian G. 
Jova (Cumanavagua, Santa Clara), Andres Delgado (Perico. Prov. of 
Matanzas). Carlos Miyares (Nueva Paz). E. P. Mahony (Nuevitas. 
Prov. of Camaguey). 

Madagascar.—In a report for the vear 1912 on the trade of 
Madagascar Mr. Consul Porter states that in Antananarivo electric 
light is being increasingly used in private houses, and a demand has 
sprung up for electric lamps and fittings. All these are at present 
supplied by the local electric light company. who sell lamps from £1. 5s. 
each and electric bulbs from 2s. 6d. 

Telegraph lines throughout the country cover 4.716 miles. the 
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' length of wire being 8,282 miles. The length of telephone wire is 


1.203 miles. 


Russia.—It is announced that the Company for Electric Lighting 
of 1886 of St. Petersburg. has formed a subsidiary company with & 


, capital of 4.000.000 roubles for the exploitation of a concession for 


supplying the so-called Petersburg Semstvo district with electric 
current. the 1886 company being the sole shareholders of the new 
enterprise. which will ultimately have an independent power-genera- 
ting plant. 


MM. P. A. Popov and A. N. Rukin recently applied for 
authority to form a company for the construction and working of 
an electric railway (35 miles long) from Moscow to Voznyesyensk. 
The cost of construction is estimated at about £703,840. 


MISCELLANEOUS NOTES. 


Sheffield Exhibition.—4A preliminary list of the exhibitors at the 
Sheftield Fuel. Light and Power Exhibition has been issued. The 


exhibition is to be held in the City Exhibition Hall, from Friday, 


October 24. to Saturday, November 15, 1913. Full particulars 


can be obtained from the registered offices of the exhibition, 196, 
Deansgate. Manchester. 


Strikes.—There seems to be an epidemic of strikes and threats 
of strikes all over the country. 


Unfortunately in the case of the strike of some of the employés of the 
Dublin United Tramway Co. there has been serious rioting, with the 
result that one man has lost his life. while about 500 have been injured. 
The strike was so timed as to cause the maximum of inconvenience to the 
public and. of loss to the company, as it took place in the Horse Show 
week. A good service of cars has been maintained throughout, though 
the cars were not run after dark in the evening, owing to the danger of 
attacks from the mob. Nome of the strike leaders have been arrested 
on charges of seditious libel and seditious conspiracy, and in some cases 
bail has been refused. The authorities, who are now acting with energy, 
seem to have been somewhat lacking in decision and foresight in the early 
stages of the trouble. We are informed that only a small number of 
the Company's men are on stiike. 

In regard to the strike of the London painters, some of the wiremen 
became involved owing to a demand for the dismissal of all non-union 
men. A deputation recently waited upon the First Commissioner of 
Works (Earl Beauchamp) in order to get him to dismiss the non-union 
painters employed by the Board of Works, but he has refused to do 80. 
As the men have refused the masters’ offer of an extra penny an hour the 
strike is likely to go on for some time. However, the number of wiremen 
involved is comparatively small. 

The employees of the Ashton district tramway system have decided 
to accept thc last offer made by the three authorities concerned and 80 
the threatened strike will not come off. 


INVITED. 


TURO ULIS 


E 


Steam Turbine, rhree-phase Alternator, Condensing Plant, Switch- , Electric Fans. 


boards, two Water-tube Boilers, &c. 

The Tramways and Electricity Committee of the Corporation 
of LEICESTER, invite tenders for the supply and erection of one 
High-pressure 5team Turbine. direct coupled to one 3.000 kw. 
three-phase Alternator, together with Condensing Plant, high 
and low-tension Switchboards, Rotary Converters. &c. ; two 
Water-tube Boilers with fuel economiser, and the necessarv 
steam. feed, blow-off and drain pipes. &c. Forms of tender and 
all particulars may be obtained from the borough electrical 
engineer (Mr. T. Robert Smith, A.M.LE.E.). and tenders. 
addressed to the chairman of the Tramways and Electricity 
Committee. Electricity Offices; Market-street, Leicester. must 
be delivered not later than Sept. 30. See also an advertisement. 


"Turbo-alternator, Ejector Condenser, Pipework, &c. 

Wicas Corporation invite tenders for the supply and erection 
of a 500 kw. Turbo-alternator, Ejector Condenser. Pipework 
and all accessories. Specification, with form of tender. may be 
obtained from the borough electrical engineer. Mr. Jas. Slevin. 
and tenders must be delivered to the town clerk. Mr. Wm. Hy. 
Tyrer, by Saturday. 20th inst. See an advertisement, 

‘Storage Battery Cells. 

The Committee of Management of the LONDONDERRY District 
Lunatic Asylum invite tenders for the supply and erection of 50 
complete Battery Cell Sections. Specifications, &c., from the 
lerk of the Asylum (Mr. S. Haire). Asylum Offices, London- 


derry. Tenders must be reccived by 10 a.m. Sept. 19. See 


also an advertisement, 


An advertiser invites tenders for about 1,000 230-volt d.c. 
three-hladed Ceiling Fans with regulators. 


Telegraph and Telephone Material. 

Tenders sre invited by the Commonwealth of Australia for 
the supply and delivery of Automatic Switchboards and Parts, 
Bolts, Measuring Instruments and Telephone Parts. Tender 
forms,® specifications, &c., from the Commonwealth Offices, 
72, Victoria-street, London, S.W. The places and dates for 
receipt of tenders are given tn an advertisement. 

Cables and Switchgear. 

HAMMERSMITH (London) Borough Council invite tenders for 
supply of h. and lt. Underground Electric Supply Cables and 
h.t. Sub.station Switchgear. Copies of specification, &c., from 
Mr. G. G. Bell, Engineer and Manager. 85, Fulham Palace-road, 
and tenders to the Town Clerk (Mr. Leslie Gordon), Town Hall, 
Hammersmith, W., by 4 p.m. Wednesday, Sept. 24. 

Boiler, Economiser, Fan, Inverted Rotaries, Transformers, &c. 

DartForD Urban Council invite tenders (until noon Sept. 10) 
for supply and erection of water-tube Boiler, Economiser. Fan, 
Steel Chimney and Accessories; inverted Rotanes. Trans- 
formers. Switchboard and Cabling. Specification and form of 
tender from the clerk (Mr. W. Kay) and further information 
from the Electrical Engineer. 

Boiler. d 

SOUTHAMPTON Corporation invite tenders for supply an 
erection of a Boiler. Tenders to Town Clerk's office by 2 p.m. 
Sept. 8. 
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Rotary Converters and Transformers, Switehgear and Cables. 


BrvaLEY Urban Council require tenders by noon Sept. 15 for 
supply of Rotary Converters and Transformers ; a.c.. e.h.t. and 
Lt. and d.c. Switchgear, and Lt. Cables. Forms of tender. &c. 


from Mr. Walter Emmott, 35, Commercial-street. Halifax. 


Insulated Copper Cables and Three-Phase Transformers. 


Tenders are invited for the supply of three-core Lead-covered 
Cable and three 250 k.v.a. three-phase Transformers to the City 
of MELBOURNE. Tender forms, specification, &c.. from the 
agents for the City Council, Messrs. Mellwraith, MeEacharn & 


913 


Cables. 


from the Borough Electrical Engincer. 
Lighting. 
Wuitwoop Urban Council invite tenders for the work 
involved in extra lighting in their district with electricity (over- 
head lines) Specifications, &c., from the Survevor, and 
tenders (by noon Sept. 8) to the Clerk, County Chambers, 
Bradley-street. Castleford. 


* 


Co., Ppty. (Ltd.), Billiter-square-buildings, London, E.C., to Electrical Stores 


whom tenders are to be sent by noon Tuesday, September 16. 
Recording Meters and Maximum Demand Indicators. 


Tenders are also invited for the supply of Electricity Meters and 


Maximum-demand Indicators to the city of MELBOURNE. 
Specifications, from the agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Ppty. (Ltd.), Billiter-square- 
buildings, London, E.C., to whom tenders by noon Sept. 9. 
Mixed Pressure Steam Turbines and d.c. Generating Plant, &c. 
Edinburgh Corporation invite tenders for the supply and 
erection at the MacDonald-road station of Two Mixed- pressure 

Steam Turbines and Direct-current Generating Plant, each of 

1,500 kw. capacity. Specifications, forms of tender, &c.. from 

the engineer (Mr. F. A. Newington), Dewar-place. and tenders 

must be delivered at the office of the town clerk (Mr. Thos. 

Hunter, LL.D., W.S.), City Chambers. Edinburgh. by Sept. 22. 

Turbine Alternator, Rotary Converter, Boilers, Economiser, &c. 

CanDiFF Corporation want tenders by noon Sept. 12 for supply 
and erection of 2,000 kw. Turbine Alternator with Surface 

Condensing Plant, &c., 700 kw. Rotary Converter. Boilers, 

Superheaters, Stokers, Feed Punip and Heater and Fuel Econo- 

miser. Specification, &c., from the City Electrical Engineer. 

Switchgear. 

Loxpox County Council invite tenders for additional Main 
h.t. Switchgear, including the reconstruction cf existing mains, 
h.t. switchgear at the Greenwich generating station. Npecitica- 
tions, &c., from the Clerk of the Council. County Hall. Spring 
Gardens. Tenders by ll a.m. Tuesday, Sept. 23. 

Diesel Generators, Batteries, Switchboard, Cable, &c. 

BasiNGsTOKE Corporation want tenders by 5 p.m. Sept. 17 for 
supply and erection of Diesel Generators, Balancer and Booster 
Sets, Batteries, Switchboard. Cables, Crane, &c. Specitication, 
&c., from the Borough Engineer. 

Telephones, Clocks, Fire Alarms, &c. 

Tenders are required by first post Sept. 9 for Tell-tale Clocks. 
Telephones, Electric Clocks and Fire Alarms for WHALLEY 
Asylum, near Blackburn. Particulars from Mr. Hy. Littler, 
16, Ribblesdale-place, Preston. 

Wiring, Fittings, &c. 

EpiNBURGH Corporation require tenders by Sept. 8 for the 
provision of an Electric Light and Power Installation at the 
new Town Hall, High-street. Portobello. Specification, &c., 
from the Engineer. Electricity Works, Dewar-place, Edinburgh. 

BRIGHTON Guardians invite tenders (until 10 a.m. Sept. 9) for 
supply of Electrical Fittings to the workhouse and Warren 
Farm Schools. 

Refuse Destructor. 

Lvrox Corporation require schemes and tenders by Sept. 30 
for Extension of Refuse Destructor Plant. Form of tender, &c., 
from the Borough Engineer. 

Eleetricity Supply. 

The Egyptian Ministry of the Interior require tenders by 
noon Oct. 31 for supply of Machinery and Plant for the instal- 
lation of Electric Light in the town of DaxANHOCR, including 
Generating Plant and Equipment, and the lighting of the 
Central Station; and the necessary Distributing System. 
Specifications from M. le Directeur de la Section des Munici- 
palités et Commissions Locales au Ministére de l'Interieur, Cairo. 

The Public Works Department of the Uganda Protectorate. 
Entebbe, will receive tenders, until Dec. 31, for a concession 
for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 
10 years. renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 


BURNLEY Guardians invite tenders (until Sept. 22) for the 

supply of Electrical Requirements for six months, 
Telephone Wire, &c. 

Tenders are invited (until Oct. 13) by the Moroccan Adjudi- 
cations Commission (on behalf of the Shereetian Posts and Tele- 
graphs Administration) for the supply and delivery of (1) 
20.000 kilogs. of Silicon- Bronze Telephone Wire. (2) 177.600 
kilogs. of Silicon- Bronze or Phosphor- Bronze Wire. (3) 6.000 
Wooden Telegraph Posts. and (4) 100.000 [nsulators on Gal- 
vanised Iron Brackets. "Tenders to M. le Président de la Com- 
mission Général des Adjudications et des Marchés, Dar-en- Niaba, 
Tangier. Tenderers must deposit £300 in case of (1), £1.200 with 
(2). £160 with (3). and £200 with (4). Conditions, &c.. may be 
seen at 73. Basinghall-street. London, E.C. 

Electric Cranes. 
The Administration of the Port of PrR.Evs (Greece) invite 
tenders until Sept. 30 for the supply of two Electric Cranes of. 
10 and 6 tons power respectively. 
Electrically-operated Goods Transporters, &c. 

Tenders are invited (until Oct. 20) by the Publie Works 
Department of the State of RIO GRANDE DO NUL for various 
works at. the harbour of Port Alegre. including the erection of 
electrically-driven. appliances. for handling goods, dredging 
work. &c. Tenders to` Directoria da Viacao Fluvial, Secretaria 
das Obras Publicas," Porto Alegre. and further. particulars 
may be seen at 73, Basinghall-street. London, E.C. 
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ACCRINGTON. —The Council have accepted the following tenders :— 
W. T. Glover & Co., at £810 per mile, for 0-1 sq. in. e.h.t. armoured 
cable, and that of the British Thomson-Houston Co. for sub-station 
switch panels at £100. An order has also been placed with Bruce, 
Peebles & Co, for a 250 kw. motor converter at £800. The tenders of 
W. T. Glover & Co, (at £65, 12s, 6d.) for 220 vds. 0-05 sq. in e.h.t. ar- 
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moured cable, and that of the British Westinghouse Co, (at £204) for one 


100 k.v.a. static transformer, an oil switch and a spare 300 k.v.a. static 


transformer have abo been a:cepted. 


EceLes.—The Corporation have accepted the tender of the 


Triumph Stoker (Ltd.) to equip four boilers with “ Triumph "* 
mechanical stokers. 


KeNpAL.—The Council received tenders from the gas and elec- 


tricity departments for lighting a portion of the tish market. and 
have accepted the quotation of the electricity department. amount- 
ing to £34. 10s., for erecting a bracket lamp. fitted with three 200 C. p. 
lamps, and supplying same with current. 


Hosrrrar LiGHTinG,.—Great Barr Hall Joint Committee received 


seven tenders for the supply of an electric lighting plant for the 
proposed new hospital, and that of Whittaker Pros. was accepted. 
subject to the sanction of the L.G. Board to an expenditure not 


exceeding £680. 


SALFORD.—The Council have accepted the tender of Halliwell 


& Co. (at £512. 7s.) for installing electric light in the police depart- 
ment at the Town Hall. The tender of Ferranti (Ltd.) has also been 
accepted for three-phase to t.0-phase switchgear (including static 
transformers) at £1.085. 5s., and that of Switchgear & Cowans, for 
regulators for the switchgear at £283, 10s, 


WannriNcToN.—The Council have accepted the following tenders 


for supphes to the electricity and tramways departments :— 


British Thomson- Houston Co., feeder panel, £84; Albion Clav Co., 


TUNBRIDGE WELLS Corporation want tenders by Sept. 13 
for 12 months’ supply of h.t. and Lt. Cables, Specifications- 


Current for private consumption, and possibly also for street 
lighting and officials’ quarters will be required. A draft agree- 
ment, with plan of the township, may be seen at the Board of 
Trade, 73, Basinghall-street, London, E.C, 

The Municipal Council of Tecucr (Roumania) invite tenders 
(until Sept. 17) for the erection and equipment of an Electric 
Power Station. Deposit, 25,000 frs. 


annual supply of conduits; Underfeed Stoker Co., underfeed. stoker, 
with forced draught fan and motor, £258; Veritys (Ltd.), motor gene- 
rator, £52. 1Us. 

STOCKTON-ON-TEE*.— The tender of the Triumph Stoker (Ltd.) 
has been accepted by the Corporation for fitting a “ Triumph ~ 
mechanical stoker to à boiler. 
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Traction LaMrs.—Siemens Bros Dynamo Works (Ltd.) have 
 gecured ( through smith Bros., Rotherham) the yearly contract for 


the supply of '" Tantalum " traction lamps for the Rotherham Cor- 
poration tramways. 


CoLowBo.—The “M. & G.” Truck & Engineering Co. have 


received the third repeat order for * M. G. Warner ` * trucks for this 


line. making four consignments in all of Warner cars despatched to 
Colombo. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstract from some of the specifications recently published have been 


specialy complied by Messrs. MEV/BURN, ELLIS & Pryor, Chartered P ts 
70 and 72. Chancery-lane OH. WC. artered Patent Agents, 


Whenever the date applied for difers from the date on which the application was lodged 


at the Patent Office the Jormer is given in brackets after the title. 


1912 SPECIFICATIONS. 
10.599 Hart. Gear for automatically reversing electric motors employed 
machines and the like, 
18,145 WuirE, Dawss H & HovcuToN. 
other electrical machinery. 
18,210 Coates & A. Reyecrre & Co. Electric switchine device: for hizk-tension alter- 
natine-current conductors or systems. 

Relates “to electric switching devises and consist: in placing a condenser in seri¢s 
witn the magnetic cc OE the elect: maezst of a no-voltaez releass devica used to 
actuate or trip the switch LOr other xe risc? of apparatus. 

16,262 Bvit. (Denio Genera! Electric Co.) Fire alarm sienal bexes for automatic 
telechone systems, 

18,859 GcTTSCHALEK & H. Arcn ELEKTRICITATS-ZAHLERFABRIE GES. 
trn» meas urementet electricalenerey, 


18,893 Ponu. 


for drivine 


Brush-holders ef dyname-electric machines and 


Apparatus for 


Production of maeretic or electric fie lds aprlizstle for changine the 


frequency of alternating currents and for other purposes. (18 811. Addition 
to 15.774 12) 
20,560 L&k&. (Fabrik Elextrischer Zunder Ces) Apparatus for winding conducting 


wires for electric blasting fuses into skins. 
29.571 TeLrett. Applianc: for holiing and suprortine telephone receivers and com- 
bined receivers and transmitters. 
22.69€ WARREN & Mort. 


(Convention date not granted.) 
Trolley pulleys of electric’, amcars and ‘the like, 
23,902 BEAUDINET. Apparatus for checkine or recordi ine tà» performanc® or running 
Clamactineorofavebicle. (19-10 11.) 
24.263 Roeert Denrster & Sous Tm ) & BR^ADHEAD, 
tramcars, tslphers and tns like. 
24.571 Harrison & Harrison. Incandescent electric lamps. 
2. 356 ENTZ. Engine starting end lektire system for meter vehicles, (11/3/12) 
$.902 B.T.-H. Cc. (General Electric Co.) Method of and apparatus for annealine 
maenstic material. 
OR lates to annealing maenstic material Maenetic properties impa-ted to ste 
in a very Short tim: by paxine the steet: continuously throueh a heatine zone supe 
plied with a non-oxidisable reducing gaz; temperature of zone and rat? of progress of 
E ;sets adjusted to heat sheets above 1,000 C. 
24,854 Kraptcn. Ekctrical switches. 


1913 SPECIFICATIONS. 
1.277 Sig&ENS Bros. & Co. (Siemens & Halske Akt. Ges.) Method of rotating a 
magnetic armature ster by stop. 
1.395 Hanccock. Dykes & DUDCELL. Electric resonance operated apraratus. 
1.562 Samet. Supports for electric hand irons during heating. 
2.507 ANDERSON, Telephone receivers. (3/4/12.) 
2.700 TELEFHCH APrARAT Faseik E. Zwig TuSCH & Co. 
3.931 SAUNDERS. 
6.176 GRuNEBEPS. Electric fuses. 
6.292 Jensen. Telserarh and other sienalling and the like apparatus. (Divided 
application on 18.985 12. (Aue. 19.) 
7,570 Hancg. Electric warp stop meticns for looms. 

Relatas to electric warp stop motions for looms. Prevides a needle frame having 
hooked or channel Sanves lenrthwise of the inner edes of the top and bottom rails. 
and provides a heddle kavine hook:d ends to ergaes over said flane»s on the top and 
bottcm rails; provides also suitable electric connections to make and break the electric 
circuit as the heddle rises and falls. 

7.996 CoRTEZ-LEIGH & Broucatt. S:aling terminals and connections for electric cables. 
40,219 RousAt. Manufacture of electrode: ter are lamps. 
34.048 ALLGEMEINE EvexretcitaTs G23. Eletric incandesesnt lamas. (18/3/12) 


— +. —— 


APPLICATIONS FOR PATENTS 


NoTE.—7 he undermentiored Applications (except thase marked +) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
„open to Inspection 12 months after the date attached to the. if they have not been published 
rreviouslv en the ordinary course, Names within parenth: "ses are those of communicatars 
of inventions. When complete Specification accompantes application an asterisk ts agixed. 


July 20. 1913. 
"17.155 TayLer. Protective arrangements for alternatine-current generators. 
.7,164 WanisucHr. Localisine the radiant point of Sicctromaenetic waves and appa- 
ratus therefor.* 

17,174 Cox. Ebctrical fuses or cut-outs. 
17.199 Lang. Electric-light fittings. 

July 28, 1913. 
Chains fcr suprcriing pendant electric lichts and for other like 


Trolley arms used in electric 


Telephone systems. 
Shade holders for incandescent electric and other lamps. 


17.225 CLEMENTS. 
purposes, e 
17.229 Roserts & Roperts. Starting arrangements for eneinss using magneto ignition. 
17,201 KLAEDEN. Electric conductor for exrlostve chareas.” 
17.264 Raina & loe. Electri: ovens and tne lix? appliances. 
17. 225 Hirst & JENKINSON, Elbctrizally-illuminated letters. siens and the lik? devices. 
17.256 Sremens Baus. & Co. (Siemens & Halske Akt.-Gss., Germany.) Recordine ihe 
movements or indizations of measuring instruments and apparatus therefor.* 
17.268 CcipscuuiptT. Hieh-speed motors for hizh-frequency multipolar electrical 
macrinery. (Ace ition to 10,597,12.)* 
17.275 Fann & Hutton. Switches.” 
17.284 INGISON. Cul motors * 
17,326 B.T.-H. Co. (G.E. C^.. U.S) Vapeur electric devices. 
17.245 Murray. Electric cutouts. (4 2:13, U.S.* 
July 29. 1913. 
| TAYLOR. Changing the frequency ef alternating electric currents. 
M4 Kecvin & Janes Waits. Fietm & Renerew. Mariners’ compassez. 
4 WELCH & McCABE. Multinie-way electric switches. 
6 S:guENs & Harste AK1-OES, Electric plow lamps. (2/8/12, Garmany.)® 
([7 SIEMENS & HALSKE Axt.-Ges. Circuit arranezments for telephone systems. 
(30/7/12. G:rmeny.)* NE 
17,418 Siemers Bros, à Co, (Siemens & Halske Akt.-Ges., Germany.) Electric switch.* 
17,427 CATHER & CATHER., Thy 
'7,439 CARDWELL. Printing telegraph apparatus.* 


17,453 CLARKE. 
17.473 Lonororp & LONGFORD. 
17,48) Lanois & Gyr G.w.B.H. Magnet core for uss in Ferrari's electricity meters. 


17.492 FISCHER. 
17.491 HiTzELBERSER & New British Ever-Reapy Co, 
17,498 Meir, WiNEBERG & WINEBERG. Safeguard for the front of motor or electrice 


17.502 ARON & ARON. 
17.599 HARDINGHAM. 


17.514 Marxs. 
17.529 Joyce & SPAGNOLETTI. 


July 30, 1913. 
Electric cooking and heating apparatus. 
Protective coverings for sparking plues. 


(31/7/12, Garmany.)* 
Heatine articles in electric furnaces. (5/11/12.)* 


Portable electric lamps. 


prozelled vehiz les. 

Electric head lamps for metor vehicles.” 
(Hartmann & Braun Akt.-Ges.. Germany.) Compasses Tor uss 
in marine or asrial navization.* 

(Siemens & Halske Akt.-Ges., Germany. Sparking nlugs.* 
Elsctricallv ignitine miners’ safety lamps. 
17.532 Stexens-ScHUCKERTWERKE C.M.B.H. Electric circuit- -closing devices. 


Germany.)* 
July 31, 1913. 

17.552 Tucwrsos. Variable electric resistance device. (Soc. Anon. des Telegraphes 
Edouard Balin. Francs) Variable electric resistance devic».* 

i 5^3 BauriscH. Reels for layine field telephones and the like. (9/10/12, Austria)* 

.572 WESTERN Erectric Co. (Franklin Tu: hill Woodward, Beleium.) Party-line 

rineir.e systems.* 

17.583 Axt.-Ges. Brown. Bc: “ERIE & Cie. 
Gtrmany.)* 

17.894 Lucas & Lucas. Vents for electric accumulator cases and other receptacles. 

17,589 SIEMENS-SCHUCKERTWERKE G.m.8.H. Contre! of alternatine-current motors. 
2 8:12, Garmany.)® 

17.6293 CANNING, Electroplating apparatus. 

17.594 LgtrsER. Switches for opening a and closing elsctriz circuits, 

17,607 Varley. Electriczalsystems.* 

17,625 Dat: ‘ALL. Generation of electrical power. and asychronous-synchronous, 
transíormer-motor and systems cf electrical transmission of same. 


Aueust [, 1913. 
17.684 Newey & Hopxins. Electric lock. 
17.656 THompson. (Soc. Anon. des Telegraphes Edouard Belin, France.) Transmitting 
documents to a distance.® 
17.665 SIEMENS-SZHUCKERTWERKE G.M.B.H. Electrically-heated flat irons. (6/8/12, 


Germany.)* 

17.681 B.T.-H. C^. (G.E. Co.. U.S.) Electric lighting. 

17.685 Raiso & Maurice. Electric cooking apparatus. 

17.712 Siemens Bros. Dynamo Works & Borron, Bilow-outs for electric currents. 

17.713 ER Bros. & Co. (Simens & Halsk* Akt.-G2s., Germany.) Electric lamp 
sienallinp.* 

17.725 ANDbREWS & KETcHUM. Dynamo-slectric machines.” 

17,735 Taylor. Changing the frequency cf alt:rnatine electric currents. 


Aueust 2. 1912. 
Electrolytic electrodes. (2! 4.12, Germany. * 
Wat:rtieht electric switch-controller wall 


(16/8/12, 


Hizh-tension electrical switches. (19/8/12, 


17.759 Scuo11 & GEN. 
17,761 Ty LER. FREEMAN & SHREWSBURY, 
17.775 Lesan. 
roses.® 
17.795 PRoszyN“sxl. 


Electrical switches or interructers for t2l2phone circuits and lik? pur- 


Incandescant electric lamps. 


Aueust 5. 1913. 
17.821 WitttAMs, Enumeration of telephone calls. 
17.836 W^tiesAuCH & Reap. Electric fir:-alarm and the like. 
17.849 Motig7T. Shade or globe supports for gas or electric incandescent lights. 
17.859 Garrett. Wireless siznailing.?” 
17.879 Siemens & HALSKE AKT.-GEs. (Addition to 17,137/13. 18/11/12, 
G?rmany.i* 
17,889 Hirscu. Portable electric lighting apparatus." 


August 6. 1913. 
17.899 Hirst & Brook. Electric switchezar. 
17997 Rioinss. Arc lamps. 
17.918 CuaupotiTE Co. & Taussis. Electric imitation candle lamps.® 
17.922 E:cHert. Reeulatine the efficiency of electric current generators working at 
variable speed. (4 4/13, Girmanv.)* 
17.925 Fried. Krupp AKtT.-Ges’ Electrodes. (18/9 12. Garmany.)® 
17.926 Reap & BRANSON. Electrically-controlled valve. 
17.937 Caminat Thermomagenstic zurrent-consumr tion reeulator.* 
17,954 Broxam. (Robert Bosch. Germany. ) Lanterns for electric filament lamps.* 


Aueust 7, 1913. 
Electric ozone generators. : 
17.996 B.T.-H. Co. (G.E. Co.. U.S.) Protective devizes for electrical apparatus. 
17.997 Raren. Electrical startine apparatus for internal-combustion engines. 
12.992 Rairing & ARCHER. Heatine elements of electric cooking and heating apparatus. 
19.098 SraRIE. Train electric control svst?ms. 
18.018 WesTEsN E:EcTRIC Co. (Franklin Tuthill Wcodward, Belgium.) Telephone 
transmission systeme.* : a 
15.019 Munnick. Automatic sizacling and alarm systems for railways and the like. 
18.024 Hazy & BAxER. Wirelsss apcaratus. M T 
18.532 BEAucHAMP. Diale and indicating mechanism of meters for registering SUPP tes 
of elscirizal energy. 
Aueust 8, 1913. 


18.043 Levack. Gas and electric elobs or shade holder. 

18.072 & 18.073 Grarts. Electric furnacss.* 

18,092 H&tE-Suaw & BEACHAM. Power transmission apparatus. 

18.102 Siemens & HALSKE AKT.GEs. Electrolysis of halogen alkaliss 
Germany.\* : fa 

18,103 RcozwskKi. Measurine the magnetic potential between any two points oi 
magnetis circuit. (9'8:12. Gormany.)* . : lectric 

18.106 BnguckER.  Supc!vine current for electric devices for setting the points of elec 
railways UE -bow and rollzr-bow arrangements. 

18.110 Ayrton. Arc lamps : : 

18.122 WESTERN pire im Co. (Franklin Tuthill Woodward, Belgium.) Telephone 
exchange: syst>ms.* 


Electric relay. 


17.969 Denny. 


(20/2/13, 


August 9, 1913. 
18.138 HaAuxwELL. Eneine-room telegraph apparatus for ships. 
18.169 Morse & Morse. Telephones locxine syst?m.* 
18.170 CUNLIFFE & CunLirFe. Cables for the transmission of electric one " 
18.171 ReBEL. Iron alloy for dynamo-*l2c ric purposes. (24,8/12, Ger many.) 
18,178 WuitEsIDE. Electric motors. (10/8/12, U. S)* 
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(Copies of the undermentioned works can be had from The Electrician ome, hed 
(unless otherwise stated), on reczipt of published price, adding 3d. or books pubis for 
under 2s. and 5 per cent. for books published net. Add 10 per cent. for à 


foreign books.] l os 
“ The Principle of Least Action.” By P. E. B. Jourdain. (Chicago : 


The Open Court Publishing Co.) 1s. 6d. net. ibn 
“Telephone Erection and Maintenance: A Handbook for Te as 

tractor and Wireman.” By H. G. White. (London: S. Rente 

ls. 61. net Mts 
Y Engineering as a Profession: Scope, Training and Opportunit un 

Advancement," By A. P. M. Fleming and R. W. Bailey. (Lot 

J. Long.) 2s. 6d. net. 
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LEGAL INTELLIGENCE. 


eum ies 


Osram Lamp Patents. 


Before Mr. Justice Astbury, in the Vacation Court, on Wednesday, 
counsel applied on behalf of the Osram Lamp Works (Ltd.) for an 
interim injunction to restrain Wm. Glenn & Co., until the trial or further 
order, from infringing their patents. The injunction asked for was in 
respect of two patents which had already been the subject matter of an 
action tried in 1912. 

Mr. NEVILLE, for defendants, submitted that plaintiffs could not be 
entitled to any injunction. The patents sued upon were for a ` squirted ”’ 
filament, as distinct from a drawn filament. He admitted the sale of the 
lamps alleged to be an infringement, but he had evidence that the 
filament in them was not a squirted filament, but a drawn-wire filament. 

COUNSEL for plaintiffs said that he desired to cross-examine defendants’ 
witness, who was not a manufacturer. He said he believed the lamps 
in question had a drawn filament, but plaintitfs desired to have the 
grounds for that belief. 

His LoRpsurr said that on the evidence as it stood he could not grant 
an interim injunction, and on defendants undertaking to keep an account 
-of the lamps sold in the usual way there would be no order on the motion. 


Re X.L. Co. (Ltd.) 


On Wednesday Mr. Justice Astbury granted a motion (on behalf of 
the debenture holders in the company) for leave to serve notice of 
motion for next Wednesday for an injunction. Counsel said that Mr. 
Aron, a director, was under an order and undertakings to do all things 
necessary for the carrying on of certain proceedings before the Comptroller 
of Patents, but a meeting of the company had been called, at which a 
resolution had been passed to abandon those proceedings, and notice of 
that resolution had been sent to the comptroller. Such a resolution was 
in breach of the order and undertakings, and was prejudicial to the 


rights of the receiver who had been appointed in the debenture holders’ | 


His motion was for an order to restrain the company from 
dants ought to pay to plaintiffs in respect of certain electric lighting 


action. 
acting on the resolution, and from sending notice of it to the comptroller. 


ee eee — — o 


Birmingham Private Telephone Co. v. E. A. Harrison (Ltd.) 


At Birmingham County Court on Tuesday plaintiffs sought to recover 
damages for alleged breach of contract. For plaintitfs. Mr. WiLLEs ! 
said his case was that defendants entered into an agreement with them | 
for the installation of telephones at their premises, and signed a printed 
form of contract, which included a clause to the effect that the term was | 
for2] vears. Defendants set up the def: nce that it was never intended to ; 
enter into such an agreement and that a term of 21 years was not verbally 


mentioned at the time. 
Mr. T. E. Humeureys (until May this year traveller for plaintiffs) said 
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MUNICIPAL ACCOUNTS. | 


Glasgow,— The accounts of the electricity supply department 
for the year ended May 31 show capital expenditure £2.310,653, 
including £187,709 upon the Govan undertaking and £144,613 upon 
the Partick undertaking (increase £169,206), and the net capital 
expenditure is £1,978.321. 

Revenue was £345,750 (compared with £276,659 in previous year, 
which did not include Govan and Partick), and gross expenditure was 
£170,641 (£115.610) leaving £175.109 (£161,049) gross profit. Interest 
and sinking fund required £117,282 (£99,697, leaving a balance of £57,827 
(£61,352), of which £50.307 (£54,828) has been placed to depreciation. 
Gross receipts per unit sold were 1-313d. (1-492d.), and total statutory 
expenditure was 1-088d. (I-161d.). Units generated were 77,610,855 
(54,088,835), and sold 63.183.063 (44.402.630). Total maximum supply 
demanded was 82,016 kw. (61,097 kw.). There are 27,848 (22,645) 
private consumers. 

The report of the Electricity Committee recommends that the 
maximum demand number of hours on the 34d. rate be reduced from 
650 to 600 per annum, and that the charge for heating be reduced to jd. 
(instead of 12d. and 1d.). The report also states that the replacement of 
the old type lamps bv flame ares for public lighting in the Old Glasgow 
area is practically completed, and that arrangements will probably be 
made to substitute flame arcs for the ordinary carbon type public lamps 
in Govan and Partick. When the plant on order and in course of 
Installation is completed the Port Dundas station will aggregate 36,000 H.P. 

lant has also been ordered for Pollokshows-road station, which will 
bring it up to 30,000 H.P.  Kelvinside station will eventually become a 
bub-station. The Govan and Partick electricity undertakings (4,000 kw. 
and 2,500 kw. respectively) were taken over on Nov. 5 last. 

The receipts of the tramways department continue to increase at & 


Tàpid rate, 


HAUPT IPAE TRUTH IAEA 


DAHER MEME Ae 


he saw Mrs. E. A. Harrison, managing director of defendant company, 
and read over the form of contract to her, after which she signed the 
agreement. He not only read the contract over to Mrs. Harrison, but 
particularly mentioned the 21 years clause, and explained that if she did 
not care to enter into an agreement for so long a period a shorter term 
could probably be arranged. Mrs. Harrison said she was likely to have 
the premises for years and she did not mind. She did not want the 
instruments put in before July 1, or at any rate she would not start to 
pav until that date. It was arranged where the instruments should be 
fixed, but afterwards Mrs. Harrison disputed the contract. She saw Mr. 
Gunz. managing director of plaintiff company, who would not agree to 
her request that the terms should be for seven years only. 

Mr. GvNZand theelectrician who fixed the instruments in Mrs. Harrison’s 
premises gave evidence, and plaintiffs! case closed. 

For the defence Mrs. Harrison said it never occurred to her that she 
was dealing with a private firm; she was under the impression that 
it was an off-shoot of the National Telephone Co. When the 
traveller called he simply said the annual rental would be £3. She said 
she supposed she could give the usual six months’ notice, and he said 
** Well, you don't want us to go to the ex pense of putting in the installa- 
tion for one year only," to which she replied she thought she would 
want the telephones for three years, as she had the premises on a short 
The traveller called at a busy time and pressed her to sign a 
form which he produced, but did not read. On returning from Coventry 
some davs later she found the men at work fixing the instruments. She 
then read the agreement, and on secing the clause relating to the term of 
21 years, she stopped the work and consulted her solicitors. 

The jury found there had been no fraud, and awarded £7. 10s. damages. 


lease. 


National Electric Construction Co. v. Redditch Urban Council. 


At Redditch County Court last week, before his Honour Judge J: 
Amphlett, plaintiffs sued the Council for £12. 163. 6d., the amount of 
outstanding rent for * free’ wiring in connection with the supply of 
electric current for lighting purposes to certain customers. 

For plaintiffs, Mr. SANDLANDS explained that the question was whether 
in the proper construction of the agreement between the parties defen- 


current which they had supplied to their customers, and which plaintiffs 
contended in the agreement they ought to pay a certain proportion. 

Mr. Joy (for the defence) said that the Urban Council contended that 
unless the customers paid the rent they were not liable to plaintiffs. He 
drew attention to the fact that the Redditch Council agreement differed 


| from the common form of agreement which was put in the plaintiffs’ Act 


of Parliament. 
Mr. SANDLANDS raised a further point as to whether the Council, 


although they had offered to sue customers, if indemnitied by plaintiffs, 
had taken reasonable steps to obtain payment of the rentals. 
His Honour said he would take time to consider his judgment. . 


UNL 


MATTERS. 


For the first three months of the current year the revenue will be about 
£20.000 more than the tigure for the same period of 1912, while fully 
5,000,000 passengers more have been carried. Last week there was an 
increase of £1,500 on the corresponding seven days of 1912, while one 
day's receipts were over £2,000. 


Maidstone.—' [he accounts of the electricity department for the 
year ended March 31 show capital expenditure £84,483 (increase 
£1.085). of which £28.485 has been repaid. 

Income was £15.491, working and general ex penses were £8,536, leaving 
gross profit £6,956. Interest and provision for repayment of loans 
required £5,774, and net profit was £1,182. Units generated were 
2,488,358 (compared with 2,113,151 in previous year), and sold 2,031,686 
(1.773.719). "Total maximum demands were: Private lighting, 812 kw. 
(720 kw.); traction, 313 kw. (216 kw.); and public lighting, 70 kw. 
(69 kw.). 

Plymouth.—Last week the Electricity Committee presented the 
annual accounts of the electricity undertaking for the year ended 
March 31. 

The income was £30,098, including £28,631 for the sale of current, 
compared with £28,028 in the previous year. The expenditure totalled 
£15,103. 1s. 5d., leaving a gross profit of £14,995 against £14,006. The 
profit was disposed of as follows :— Dividend and interest, £4,587. 8s. 2d. 
(against £4,044. 2s. 9d.), stock redemption £3,960 against £3,942, income 
tax £711, against £642; repayment of loans £1,359, against £1,320; 
expenditure on mains £1,836 against £2,071, to district fund in relief 
of rates £1,000, against £1,251; to reserve fund, £1,542, against £136. 

The Committee regarded the statement as highly satisfactory. 
Extensions of cables (to be paid for out of revenue) were authorised in 
four thoroughfares. Tenders were submitted for new plant at the 
electricity works, and the chairman was authorised to open them, and 
the Council are to be asked for authority to accept a tender. 
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Walthamstow.—In his report on the past year's working of the | 
tramway undertaking the manager (Mr. W. Murray) states that for 
the first time since the inauguration of the tramway system, eight 
years ago, he had to report a retrogression in the affairs of the 
department. 

In common with all similar undertakings in the Metropolitan area 
during the past year they had had to meet severe motor omnibus com- 
petition, and that, combined with an exceptionally poor summer' de- 
creased their receipts and increased their ex penditure, so that the year's 
working showed a net loss of £2,800. The traffic receipts for the year 
ended March 31 were over £1,000 less than those for 1911-12. The 
traftic receipts amounted to £37,900, compared with £38.900. They 
carried 11,807,549 passengers, against 12,094,323, a drop of 241,774 ; 
the car-miles run were 1.151.029, against 1,004,872, an increase of 


146,157. The average receipts per car-mile were 7-90d., against 9-31d. 


_——$—————— 
COMPANIES’ MEETINGS AND REPORTS. 


ABERDEEN SUBURBAN TRAMWAYS CO.—At the meeting on Friday last 
the chairman (Mr. G. J. Walker) said that the directors had had under 
their serious consideration the question of extending their operations 
by the working of trackless tramcars or other mechanically propelled 
vehicles, and they were satistied that the working of such vehicles would 
not only be profitable in itself, but would be profitable as a means of 
attracting fresh traffic to the company's undertaking. 


DUMBARTON BURGH & COUNTY TRAMWAYS CO.—At the meeting on 
Monday the chairman (Mr. Geo. Balfour), in moving the adoption of the 
annual report, said that the directors regarded the result of the past 
year's working as satisfactory. The total receipts amounted to £22.952. 
an increase of £420 in traffic receipts and advertising, to which had to be 
added increased receipts from interest on deposits, temporary loans and 
transfer fees, making a total increase of £578, against which increased 
expenses had been incurred, amounting to £1,015. There was every 
reason to believe that the current year would continue to show that the 
system was becoming increasingly popular. The bridge over the canal 
at Dalmuir on the Glasgow Corporation lines was now in course of con- 
struction, and would soon be completed, thus allowing the Glasgow 
cars to connect directly with the Dumbarton system. The company's 
cars ran 542,770 miies during the year, and carried 3,405,391 passengers. 
The directors recommended, in addition to the 6 per cent. preference 
dividend a dividend on the ordinary shares (‘or the first time) at the rate 
of 1} per cent. per annum. 


de 


NEW COMPANIES, STATUTORY RETURNS, &c. 


NEW COMPANIES. 


AUTO-PLASH SIGN CO. (LTD.) (130.820).—Reg. Aug. 29. Capital 
£1,000 in £1 shares, to carry on the sole or part agency in the United 
Kingdom, India. Canada, Cape Calony, Australia, New Zealand and 
elsewhere, the business of manufacturers of and dealers in electric sions, 
novelties and other articles now or to be manufactured wholly or in part 
or dealt in by Messieurs Riex & Co., of Paris. Private company. Reg. 
Office: 83-85, Farringdon-road, E.C. i 

BARLAW ENGINEERING CO. (LTD.) (130,726.)—Reg. Aug. 21. capital 
£2,000 in £1 shares, to carry on the business of gas, electrical, mechanical 
and general engineers, manufacturers of electric, steam, oil and hydraulic 
machines, &c., to acquire the Barlaw Enyineering Co., and to adopt an 
agreement, &c. Private company. First directors are W. Dickinson 
(permanent, special qualification 100 shares), L. M. Lawlor and W. H. 
Barnes. Reg. office: 100c, Queen Victoria-strect, E.C. 

CLIMAX ROCK DRILL & ENGINEERING WORKS (LTD.) (130.833).— 
Reg. Aug. 29. Capital £60,000 in £1 shares, to acquire any interest in 
letters patent, licentes, &c., to carry on the business of gas, electric and 
mechanical engineers, manufacturers of and dealers in gas-making, 
electrical and other machinery and appliances, rock drill manufacturer 
tool makers, &c., and to adopt an agreement with W. €. Stephens. 
Private company. First directors, A. E. Clutterbuck ‘and H. Evans 
(provisional directors). 

DROMORE ELECTRIC LIGHT & POWER CO. (LTD.) (4,040).—Reg. in 
Dublin on Aug. 22, capital £3,000 in £1 shares (1.000 preference), to 
carry on the business of an electric light and power company. Priva:e 
company. First directors are J. Graham, G. Allen and H. P. Grosse. 
Reg. Office: 35, Queen-strect, Belfast. 


JOHN FOWLER & CO. (SYDNEY) (LTD.) (130,819).—Reg. Aug. 28. 
Capital £20,000 in £10 shares, to acquire the goodwill of the ack 
business carried on by John Fowler & Co. (Leeds), at Sydney, N.S.W., and 
to carry on the business of mechanical, civil, hydraulic and telegraph 
engineers, machinists, metal workers, &c. Private company. First 


directors are R. H. Fowler, A. Fowl p 
113, Cannon-street, E.C. owler and W. McIntosh. Reg. Office: 


JONES, BURTON & CO. (LTD.) (130,820).—Reg. on Aug. 28. Ca vita 
£15,000 in £1 shares, to take over the pee ct mechanicdl and iin 
sulting engineers carried on at Liverpool, as Jones, Burton & Co., and to 

. carry on the business of mechanical, electrical, consulting and inspecting 
engineers, contractors and manufacturere of and dealers in railway, 


THE ELECTRICIAN, SEPTEMBER 65, 1913. 


ee HIY Vo OU 


tramway, magnetic, manufacturing and other plant, machinery and 
apparatus, &c. Private company. G. L. Burton is entitled to act as: 
governing director, and shall have power to appoint other directors. 

W. PARSONS & CO. (LTD. (130,508.)—Reg. Aug. 5. capital £2.000' 
in £1 shares, to take over the business of electrical, mechanical and 
general engineers and contractors carried on at Leamington as Parsons &. 
Co. Private company. W. Parsons is sole director. Reg. office, 
Regent-street, Leamington. ; 


STATUTORY RETURNS. 


A.E.G. ELECTRICAL CO. OF SOUTH APRICA (LTD. )— According to return 
to July 31, capital is £100,000 in £5 shares. All shares taken up. £5 
per share called up and paid on 10.000 shares. Remaining 10,000 shares. 
are unaccounted for in the return. The Allgemeine Elektricitats- 
Gesellschaft ( Berlin) holds 19,995 of the shares. Mortgages and charges. 
nil. Nominal capital was increased from £50,000 in Dec., 1911. 

ARON ELECTRICITY METER (LTD.)—In return to July 15, capital is 
£350,000 in £1 shares (225,000 ordinary and 124,000 preference). 125,000: 
ordinary and 124,896 preference shares taken up. £124,948. 10s. paid 
on the preference, including £52. 10s. on 104 forfeited shares. £125,000 
considered as paid on the ordinary. Mortgages and charges £100,000. 


p. P. BATTERY CO. (LTD.)—Return to June 22 gives capital as 
£10,000 in £1 shares (4,996 A, 4.996 B and eight others). All shares 
taken up. £10,000 paid. Mortgages and charges : £12,000. : 


A. HIRST & SON (LTD.)— Capital in return to June 7 is £5,000 in £10 
shares (100 preference). 100 preference and 320 ordinary shares takem 
up. £10 per share called up on 100 preference and 20 ordinary shares. 
£1,200 paid. £3.000 considered as paid on 300 ordinary shares. Mort- 
gages and charges £3,600. 

RECEIVERSHIP. 


POREIGN & COLONIAL LIGHTING (LTD.)—Notice of appointment: 
of W. Reacher, of 3-5, Broad-street House, E.C., as Receiver, by order of. 
Court dated Aug. 20, 1913, has been filed. 


PO 


CITY NOTES. 


—Q oem 


MEMORANDA (Se; t. 4).—Bank rate 44 per cent. (since April 14, 1913). 
Price of silver, 27 &d. per oz. Consols 731—734 xd for money; 7133— 
73% xd for accounv. Consols Pay Days, Sept. 1 anl Oct. 1: Stock and 
Shares Continuation Days Sept. 9 and 24. Ticket Days, Spt. 10 and 
25. Pav Days, Sept. 11 and 26; Mining Shares Car y Over Days, Sept. 
8 and 23. 

ASCOT DISTRICT GAS & ELECTRICITY CO.—The directors have 
declared an interim dividend at the rate of 6 per cent. per annum (6s- 
per share), less tax, on the ordinary shares for the half-year to June 30. 

BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)— The director 
have declared a dividend of 14 per cent. for the quarter ended 30th ult. 
on the 6 per cent. cumulative preference shares. 

COMPANIES STRUCK OFF THE REGISTER.— The following were struck 
off the Register of Joint Stock Companies on Aug. 29:—Dynelectron Synd.» 
Electrical & Mechanical Exhibition, Electric Coin Free Meter Dimming 
Synd., Electric Tramways Trust, Hirst Magneto Co.. " Le Radiant,” 
S. P. (Suchostawer) Patents Synd., Schreiber Electric Battery Co.» 
Scotch Water Power Synd., and Vulean Dynamo & Motor Co. 

DAVIS & TIMMINS (LTD.)—The directors recommend payment of the 
interest on the 6 per cent. preference shares and an interim dividend on. 
the ordinary shares at the rate of 6 per cent. per annum for the half- 
year to June 30. 

DIRECT WEST INDIA CABLE CO. (LTD.)— The directors have declared 
a final dividend on the ordinary shares of Is. 6d. per share, making 6 per 
cent. for the past vear. 

HALIFAX & BERMUDAS CABLE CO. (LTD.|— The directors have declared 
a dividend on the ordinary shares of 6s. a share, being 6 per cent. for the 
year. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—The directors 
have declared an interim dividend at rate of 3 per cent. per annum for 
the half-year ended June 30. 

STEWARTS & LLOYDS|LTD.'—The directors have declared the following 
interim dividends for the half-year ended June 30 :—Àt rate of 6 per cent. 
per annum on the preference shares and 10 per cent. pev annum on the 
preferred ordinary shares. 


METAL PRICES.—Mesars. J. B. Gamham & Sons, 132, Upper Thames- 
atreet, London, E.C., quote under date Sept. 3 the following 89 the 
present basis prices of 


NEW METALS. per lb. per ton. 
Solid Drawn Brass Tubes... 87d. | English Lead............ £2U 18 9 
Solid Drawn Copper Tubes 104d. | Snelter ..... pner © 0 
Brazed Copper Tubes ... 10jd.| Antimony ....----+ £21 10 0 
Brazed Brass Tubes ..... . 93d. OLD METALS. per ton. 
Brass Wire ........ — 8d. | Clean Scrap Copper ... £6 17 & 
Rolled Brass ............... 73d. | Braziery Copper Scrap £°0 10 0 
Brass Sheets...........--..-..  8gd.| Old Brass, dean ...f£43 0 0 
Copp?r Wire............. 103. | Old Lead, less 4 Ibe. 
per ton. owt. MEE lt 0 0 


Copper Sheets............£87 0 0| Old Zino rn Ce e 
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ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS.| ELECTRICAL COMPANIES’ SHARE LIST. 


Week S |Inc. or Dec AGGREGATE. ; "LAST Price | * Rats 
= LINE. ended. 2 'IN zil 2 Divi- NAME. Wed., | per cant, D! VIDEND 
aa £ sas cee | Amount. | DP ras a [benD Sept. 3 | Yrevpsp. Dus. 
machinery ind 2 £ £ £ £ -—— 0 ————|———————— 
titled ta ge ge Aberdeen Corporation ...| Aug. ae Nee T d i Tu + 1,556 
a ee ee e ec€ec090600909099*9 " 4 1,5i +t 1,677 
i u Anglo-Argentine -.. sess. 73; 2 a + 2,1 2 34 1,384 5L 2 j+ 165,451 "T Electricity Supply. 9 £ s. d. 

s Capri sas on-under-Lyne......| v g , + 4 10; 5/0 urnemouth & Poole Elec. Sup. Ord... . —10} | 517 0| Mar, Se 
ierra and EA Corporation ........| n» 3l 2 + 109; 15 | 7,847 |+ _ 783 10| 4/6 | Do. 4$ per Cent. Cum. Pref.......... A—94 |4 14 9 Feb, Auk 
ma Pasos i Barnsley *€v9099090*9*9200899 ” 25 Er + 148 34 | 9,428 T 3,534 10 6/0 . 6 per Cent. Cum. Second Pref ghee 9$ —103 5 16 0 Feb, Aug 
iens Barrow ...... eene » 2 61+ 43| 34 13,944 |+ | 952 || St. 4495 | Do. 44 per Cent. Deb. Stock (red.) ....| 95 —98 | 411 9] Jan, July 
t Rir. ifia, Bath Electric Trams, Ltd; ,, 27 1,358 | + 242 | 35 | 33,962 j+ 2,477 5| 4/6 | Brompton & Kensington Elec. Sup. Ord..| 8#—8? |514 O| March .... 
Birkenhead Co eeee ti Sow. LE $ Er + 39 22 28,710 + 2,980 5 3/6 Do. apes Cent. Pref eoeneneveneos taceou i—8t 4 0 9 Mar, Sept 
Bioine nam D ix Con "uon 1,562 | + 913, 22 | 250,117 |+ 17,850 || St. | 4% Central Elec.Sup.Co.4% Guar. Deb. Stck.) 94 —97 |4 2 6| June, Dec 
pa ae On 2 i 2 (e.g | 34 , 24,122 (+ 1,466 5} 2/6 | Charing Cross (W.End & City) El.Sup.Co. not 5 2 6/ Feb, Aug 
l lackburn Corporation .. T 2 + 153 | 22 | 29.385 |+ 2,521 5| 2/3 Do. 4jperCent. Pref. ............ e 4d — 417 3 | Feb. Aug 
nding tu pieg Bolton Corporation. ..... 5 d ,4278 | + 207 | 22 €0,374 j+ 2,973 ||| St.| 4% | Do. 4 per Cent. Deb. Stock (red.) .... 90 — 4 7 0J Jan, July 
taken ap B Bombay ...........- M s l 3.033 | + 268' 31 ! 96,134 i+ 4,218 || St. | 44% - Do. 44 per Cent. Deb. Stock (red.)....| 984—100}; 4 9 6 y" 
NM Bournemoure Corporat on ., 22! 3032| + 442/921 ' 48501 I+ 5,605 5| 2/3 | Do. City Undertaking 44% Cum. Pref.| — 34—4 9 12 3| Jan, July 
E MM Shi Bradford Corporation ...| ,, 30] 6,01? | + 690; 22 | 132,221 j| 7,841 5, 3/0 | Chelsea Electric Supply Ord........... 4§—St | 417 6 | March .... 
Flektrintats Brighton Corporation. EH ie 1455 | + 206 | 22 ; 26,072 |t _ 1,388 II] St.| 4$°%' Do. 4} per Cent. Deb. Stock (red.)... :| 94 —97 1413 0 June, Dec 
poule E frame & ra age ir 2 8,921 | 4- 1,200 | lI34 ' 277,049 '4- 38,837 || St. | 44°2| Chiswick Elec. Supp. Corp. Ist Mort. Db. 87 —90 15 0 0 A 
m BE es Epona! d TP " 3 Leni dec d123 . | y | es 10, 6/0 ,tCity of London Electric Lighting Ord...) 148—152 | 5 !3 9 | Feb, Aug 
ULL BU Leela on ... ,, a 2 + 15; 22 | 6,476 ‘+ 207 || 10 6/0 | tDo. 6 per Cent. Cum. Pref........... 11ł—i2} ' 414 O| Jan, July 
DET COLOR e oo mage wee + 90 | 23 | 30,245 '+ 595; | Do. S per Cent. Deb. Stock (red.)....| 114 —118; 4 4 9 une, Dec 
T PPE EE o e ROY, 712 | PR44068) oe | io | %| Do. 4j per Cent. 2nd Deb. Stock (red.)) 99 —101 | 4 9 O| Jan,’ July 
x Cardiff Cor PAIR »d EE. 146 | + $| 35 4883 |t 8/0 | County of London Elec. Supply Ord..... 1! —114/ 5 4 0] Feb, Aug 
Ads, [is tal Central peer Railwa oe oe 30 3631 ee oe Í oe Do. 6 per Cent. Cum. Pref........... 11i —121 417 0 Mar, Sept 
me, ilh Cy & South London Rly, eS een 790 | 35 170,123 : A Do. 4$ per Cent. Deb. Stock (red.)....| 1021 —1044| 4 6 0 | Jan, July 
Doi JE" , — 347; 35 97,963 ; %| Do. Second Deb. Stock....... es. 98 —101 | 4 9 0 A H 
es tanum. Cork Electric Trams Co... 28 530 | + 33 | 34 7 í ^ ; 
do " 17,136 5; .. | Edmundson's Elec. Corp. Ord........ sos i "r une, July 
ON E WOON PREE RR ROM ous tee 1,693 | — 19 20 | 34,992 Do. 6 per Cent. Cum. Pref........... 4 —4} 6 60 h N 
D uS D RN Sci Cte e 0| 10701 + 137, 22 21,908 . Do. 6per Cent. Non-Cum. Pref. ....| _1#—2 "s d nd 
4. All ee D rdi & MEE Trams; ,, 22 668 | + 149 | 34 18,729 %| Do. 4i per Cent. Ist Mort. Deb. (red.).| 80 —83 | 5 8 O0 | July: : 
Vi Dublin & Lucan Ballwiv |. 2 ce 418; + 95, 22 5,906 3/0 | Folkestone Electricity Supply Co. Ord...| 44-5 | 6 0 0] April, Oct 
i à s i Dublin United y A 2s 5 Ls + i PE. | X | P0 805 D: vare eee i (wa dus , E. S: S 0 O | Mar, Sept 
EAN i uL " , ^7 d, , O. . ng = 
RU Dudiey-Stourbridge ....| 3  22| 1,063] + B3 ' 34 | 32672 Hove Electric Lighting Ord. iii] Zioak [6 1 3| Atty, AUS 
ans ted Dundee Corporation l eae uh 1—8) |6 1 3| April, Oct 
reel Fast H Co. Tbe RE. 27 382} + 127| 15 | 19,983 Isle of Wight E. L. & P. Co. Deb. Stock.. —92 |418 0 . 
nan «j^ Erith AwouheliesevKe. Lak. og 961 | — 160 | 122 22,482 Kensington & Knightsbridge Ord....... 74—7 518 O| Feb, Aug ' 
hans Mts Exe d - "ORE UU 6,414 Do. 6 per Cent. Ist Pref.......... Sew] 48-5 |514 0 | Jan, July 
ImGessoc i Bo Gur ECHO He der pps; |S 8 ar. 
1 2i : : ensington gtbg.Co. otting 
C Corporation | 2 30 | 20,262 | + 1,072) 35 | 256.279 Co. (Joint Station) 4% Deb. Stock (red.)| 89 —92 | 4 7 O] April, Oct . 
na Coop T nde —— TP » 30 135 | 4- 5! 35 | 4,512 pn vi aod o T Deb. Stock.. a“ ro : E: 6 | Jan, , July 
spit Š oe wih ols any is à T vs ndon Elec. Supply Ord............. —l? 0 | Ma t 
nar port aed nO RG e|» 22 360 | + 1241 34 | 8,018 tDo. 6 per Cent. Pref... wt E c IAM D Mar, Sept 
: F s à " 24 js o. per Cent. 1st Mort. Deb....... — 
opreenock & Port Glasgow, Lie | + "m | 34 | 29867 Metropolitan Electric Supply Ord...:..| 34-34 | $17 0 Arn, Ook 
eer : | 5 0. per Cent. Cum. Pref........... —4 0 0 : 
Has idee Irims Go. 804 | + | 307 | $35 | 36,363 Do. 4f per Cent. Deb Stock Ist Mort; 99 —59 [412 o |dan, July 
Huddersfield Corpn nek ees ” + $2,781 |a | - Do. 3! per Cent. Mort. Deb. Stock(red.)) 78 —81 |4 6 3| Jan, July 
ull Corporation e o” + 17,22 47,368 Newcastle & District E. L. 44 Mt. Db. S.| 80 —84 |5 7 6 w 
Ilford District Council o oe | TEE +s | Do. 2nd Mort Deb. .. s.esesees.ss. 93 —96 |6 5 0 Me 
llkeston District Council | 79 — 14; 22 i 10,131 | Newcastle Elec. Sup 4495 Ist Mt. Db...| 934—954 | 4 14 3 | Jan, July 
Sait Ipswich Corporati uon + 19 | 22 | 2,901 ' North Metro. Elec. Power Sup. 5 Morts..| 93 —101 | 4 19 0 Me | 
ril 14,19 He of TROPPO E is + Vj 20 10,720 | Notting Hill E. L. Co. 6% Non.Com.Pref.| 94-10} | 217 0 $i 3 
"Tt aw. ges ad d + 247! 49 | 31,470 Oxford Electric Ord...................] © —64 | 5 8 O| March.... : 
yin dderminster & Dist | 7 E 21M] 22 [+ r ME MIELE 
eo’ i $ a? , . n . *e*0e(02092560902090 ee 
TI Kiki Coo Pot Hon JT + 40 | 115 i 2,816 [t st James ara Malt Elec. Ord........ et St 510 0] Feb, Aug 
NE 4 9.9 ee ee $5 O. per ent. el... eevee ercvevce —7 5 0 0 Feb, 
par, S Tanarkshire Trams Co. ..| ,, t 16. 34 | 56963 i+ Do. 34 per Cent. Deb. Stock (red.)....| 820—854 | 4 2 0] Jan. Jue 
Leds Co portion ZEE T + 171 | 34 51,792 |t South London Electric Supply Ord..... 21—34 | 6 10 6 April .;... 
f Leicester COE E ton ieri de + 693 22 183,247 |+ Do. 5% Ist Mort. Stock (red.)........ 96 —9 |5 1 0 PA 
NT Leith Chipotle ION esf gy + 177! 35 97,165 |t South Metro. Elec. Lt. & Power Co. Ord. i—i x Feb, Aug 
iym ® Lincoln Corporation es MEN: j us | 2: Do. Ai ist Deb St E red ). Me E ae 4 6 Ti ANT 
T" we Ie os . oe oe Aa O. s 9D. oc r D PII —99 " 
Pie sius d poration oet" edi + 1,413 | $34 | 433,718 |+ Urban Electric Supply Ord............. i1 $ Apr Oct 
deis Llandudno&ColwnBe JR. ” + 120; 35 | 60,134 ;t Do. 5perCent. Pref.ex 3/-&2° inCerts; 2ł—2; | 5 4 C | April, Oct 
Tb London County Council " + 39 | 13,550 |t Do. 4j per Cent. Ist Mort. Deb......| 85 —88 |5 2 0 April, Oct 
3 London Elec. Ry. Co . » + 20 | 854231 i~ ^o | Uxbridge & District E.S. Co. 5% Db. St.) 994—101}/ 4 18 6 A 
London United y. So... .. " ~ 35 | 477875 |t l| 6d. |f Waste Heat & Gas Elec. Gen. Stations.. x*—14316 11 0| May, Ang. 
antes westoft Cor mue reseso + 35 220,611 |t 5/5 | Westminster Elec. Sup. Ord............ 81—8i 514 3 | Mar, Sept 
E Maidstone... ide » hok " + 47 | 10,006 i+ Do. 4j per Cent. Cum. Pref, ........| 44—5t |4 5 9] Jan, July 
[inc Manchester Corporation .| ,, + 22 | 386,754 |+ 18,708 
Doo Meme i t3 x] 25 
mee Metropolitan Dist. Tram " ^ 35 453.397 + 17,926 Electric Railways and Tramways. 
” 4 5,189 
l Nee ZEE eas a 5 D T 34 12,147 + Bath Elec. Trams Pref. ON ite duewszzs hÀ—^ ee A ril 
(Y eison Corporation ..... + 5 per Cent. Cum. Pref is pril soso 
et Newcastle-on-T Bo Co T + 22 4,757 1 pe nt. um. CT cee (REEERE ER) a4 Aa? 6 8 0 Jan, July 
ui Newport Mos r rpn.| n + 23 105,379 i+ 9,036 Do 44 Ist Mort. Deb. Stock (red.)....| 72 —77 |516 10 pril, Oct 
s N aa dj, + 22 16,788 i+ 1,154 B’ham Dist. Power & Trac.4¢ IstDeb.Stck} 86 —83 |5 2 Q 
qiie orthampton Corporation | Bristol T & Ca an, July 
Oldham, Ashton & Hyde | ” I $22 | 12.807 H i o c came rriaze Ord....... imi : I: 0 | Feb, Aug 
» z . »» , . . ee eo — 10 0 "T 
is Per oN p poration ME + 23 | 50,961 H 2,992 Do. 4 per Cent. Debs... eese 100 —102 | 3 18 6 | Feb, Aug. 
ios Perth (W.A) El A on. T af i e | NÉ BritishElectricTraction6%Pf.Ord.NonCm| | 104 —12 - June, Dec 
1d *Peterborough ec. rams. ee . ee ee i4 T413 DS pe Aad oc AN an ons ee ee 
III I + 34 6,059 : . per cent. Cum 7] coe os -— 6 1 
ji portsmouth Corporation . * $ 22 | 53.723 |+ 2,123 Do. 7 per Cent. Non Cum. Pref.......| 47 —50 | 6 D dun k Aug 
E Rede hig ELE Be tee aah, + 34 70.402 |+ 7,533 Do. 5 per Cent. Perpetual Debs..,....| 91 —94 I5 6 April, Oct 
T Rotherham pora on Beers 2: + 22 19,579 + 975 Do. 4} per Cent. 2nd Deb. Stock......| 75 —78 5 15 ay, Nov 
: Eit rporation .|  ,, 4 20,059 |+ 5,282 Central London Ordinary Stock........| 73 —75 |4 0 eb, Aug 
Salford Corporation 11:1] set t Cue. |f 3,908 Ios Mr cnt Pret Si] pes 6 17 | 
US ecce pt. ,06 s . . . OCK...o cec cc — 
jn Shanghai ..., «ees eee A ee t ee Hee ! ee D usd der i apes 2^ —106 4 fob, Aug 
EL ***06*60066$€608060€ ug. + 1,840 + 132 OQ. t * ssente et. r . oc se I -83 16 eo 
Singitld Corporation e| o5» 3 4- 166,189 |t 15,217 Do. Deferred Stock.........,......| 75 —77 I Feb ..... 
ic. South M t rams *»2002 es 30 + $2,020 m 7 tDo. Gtd. Assented Df. Ord. Stock. ees 79 —8B1 18 xS 
i South State AN seses] ui 22 + 69 28,585 |— 297 Do. A per Cent, Debs..............|]. 37 —99 1 0| Jan, "July 
"o Southam atog tree] s 22 + 38,789 i+ 2294 City "s rad cepi i R n. Ord..... ) 11 6| Feb, Aug 
qt Southend Corporation 7] e 7 + 495 23,047 |+ 3,293 Be E lice REL 9 O|Feb. Aug 
Southport Tramways .... d d ni *'a5 i E e -o ob, Aug 
, ; eens » 22 + 853 Do. (Ilhs asri dae sciws beh ce ees acd 97 —99 I 0 
Sido dge, Hyde,&c., Jt.B. 20 + ee Nee t Do. (I903) cipes eR V aD vc 66's 97 —99 l 0 eb, po- 
-Sunderla d Corporation... ee ee ee e Do. dere s tual Debs... ,... 93 —95 4 3 Nov 
Toa Sunderl nd Corporation..| ,, 3l 183 32,819 '+ 3,615 Gateshead strict Trams Ord........ 8i—9 16 0 M 
3 Lis erland District vain » 27 143 | 23,622 + 4378 Hastings & District Elec. Trams Ord..... ! —A^ 7 6 Sept 
ji Mindon Cane estes » 22 111 | 42,820 + 4,129 Do. Eg im PH AS A {i—i 14 0 Oct 
Taunton rpo ation seso " a | 3,614 2 e je Pet Gent. Prof **e*0c6906090299€4€ : 7 2 6 Sept 
tt bh ee oe » . , . * @@e@eceeesevecy — 
5 Tynemouth and District ; 22 39 | o X 1001 Do. 4# per Cent. Debs...............| 78 12 0 ms 
I Wineside Tram. Co. .....] , 27 114 4803 + 431 lof Thanet E. T. & Lt. 5 per Cent. Pref..|  24—2 15 0 ^ 
B Walsall ^, Poration. ve 5 30 98 | 28,448 |+ 2,454 oe Pea cont Deb: Stock..........| 73 —7 2 6 July 
"e W ; poration Pees i: 30 89 21,635 + 1,503 ar re TAMWAYS. oo ssecccorerese 91—10t 18 9 Aug 
arrington Corporation.. 28 9.649 | 334 Lancs Utd. Trams 5% Prior LienDeb.Stk.| 76 —78 8 0 Jul 
" West Ham Corporation zx = 28 66 59.250 + 1,449 London Electric 4% Deb. Stock. esosoeoo 9i —93 6 0 22 y 
» Wolvoresuper-Mare. eee 4, 22 186 6,284 |+ 1,183 phe 4 Uode S I ee 72 —74 8 0 ve 
jt olvernambton s sesos) o,» 22 44 17,555 |+ 1,319 epee a oh rans % 1s . St. E 22 30 July 
Neve d.e . . eeeeserersecece we 
vf Worcester TR K ba :: sf mee E 10,939 4- 955 Metropol an EC me 4% Deb.'Stock| 84 —88 2 0 Jule 
l - Yorkshire W'R Ol »» 22 + 20 4,172 E 437 Metropoli tan Rallwa “Consolidated... Re —93 7 6 oe 
ji Yaani wow Trams ..| ,, 31 | 1,998 | + 146 50,684 |+ 5,646 y ated.... i—43} 7 3 Aug 
i -— oollen Dist...| ,, 22 1,175 | + 28 39072 + 2,822 
t Ex Dividend. 


* No allowance has been mais for accrued interest or redemption, 


"mus xm TAI m 


! 
(^) These comparisons are with the cor 

; rresponding period last year. * Partly electrical, 

è Minus 2days, $ Minus 3 days Plus 3 daya, Plus 2 days. | 
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ELECTRICAL COMPANIES’ SHARE LIST. 


—Continued.. 


*RATB 
Price *RATE | DIVIDEND g Last rice Seas 
PER CENT. E |Divi- NAME. Wod., | PER CENT À 
A i | : Telephone: Es. d 
Electric Railways and Tramways— Continued. £ s. d. p . on s. d. 
St. Metropolitan Rly. Surplus Lands Stocks.| 59 —61 10 0 | Feb, Aug 100 2$ Amet: Hosius vig h. Cap. ae E ES E " 18 d : 
St. Do. per Cent.Preference. . . ..- -L.| 81 —83 4 ~ 3 Feb, Aug 1 br s Al i : 1094—105]| 3 16 0 Jan July 
St. Do S$ Per Cent. A” Preference... 73 —81 |4 $ e| Feb, Aug | st | 59? itAngio-Por ns. Boo ist Mt. Db. Stk.| 102 —104 | 4 16 0 | Mar, S 
St. Do. 3$ per Cent. Convertible Pref... .. 77 —79 4 8 6 | Feb, Aug 5% jt: gio-F ortug'se Tel.5% 1s " | 24—7 5 D o ar, Sep. 
St. Do. 34 per Cent. Debenture Stock.... 83 —85 |4 2 6 Jan, July Sf | Chit alae Te ME ee c : 1 0 | August.... 
St. |3 7 Do. 3$ per Cent. “ A” Deb. Stock.... 79 —8 14 6 3 | an, July . 2/101! Cuban Telephone 5% Ist Mt. Con. POS. -| n-is|s 80 2: 
St| .. | Metropolitan District Railway Ərd... 3441—35 -» _ | Feb, Aug | 0/74 | Monte Video Telephone Ord...... ett mE re Nov......s 
St. | Do. 4} First Pref....... nnn 82 —84 |5 7 O0 Feb, Aug 1 0/6 Do. 5per Cent. Pref.......-- Š e Tom dE M. May, Nov 
St. Do. Assented Ext. Pref. (Int. Guar. by | . | 44%| New York Telephone Co. 30 yr. Bnd@s----' "24 467 | 5 8 O E 
Und. Elec. Rlys. Co. of London, Ltd.)) 74 —76 412 9 Feb, Aug 1, 1/44 | Oriental ......sesesoesererereseresete wor 13510 April, Oct 
St. | 39 Do. 3 per Cent. Consoltd. Rent-charge 69 —71 4 4 6 Jan, {aly 1 0/73 Do. 6 per Cent. Cum. Mas TE | gi —88 lait 0 April, Oct 
St.| 4 Do. 4 per Cent. Midland Rent-charge. «| —96 4 3 3 Jan, July [St 4% | Do 4 per Cent. Red. Deb. Stock. A 98 —97 |412 9| Jan, july 
St. 4% Do. Guar. Stock 4 per Cent.......-+- 82 —84 415 O'! Mar, Sep St. , 44°%| Telph. Co. of Egypt 44% Db. Stk. (red.). - ne E ied Jan, July 
St. 6% Do. 6 per Cent. Perp. Deb. Stock ....| 136 —139 | 4 6 0; Jan, July |. 6/0 | United River Plate Ord. 1 to 230,000. ... BC 11-9 uly ..... 
St, | 4 Do. 4 per Cent. Ditto ...... ee 1 92 —94 4 5 0 ' Jan, July 5. 2/6 Do. 5 per Cent. Cum. Pref....... e 1013-1034] 47 0 une, Dec. 
1| 88d. | Potteries Electric Traction Ord....----- 43,—H | 8 2 6) April, Oct St. 44%| Do. 44 Deb. St. Red... een | Jan, July 
1 0/6 | Do. Sper Cent. Cum. Pref........-- ‘| &—Hu | 712 0 Feb, Aug : . j 
St.| 44%! Do. 44 per Cent. Deb. Stock......-- 82 —85 | 5 6 O | May, Nov | Financial Investme ts. | . 
il TH! S. Met. Elec. Trams & Ltg. 6% Cm. Pref, | 13, | 8 9 0 T S 3/0 | Elec. & Gen. Investment 6% Cum. Pref. SAE |617 0| Jan, . July 
St. 4% Do. 4 per Cent. Deb. Stock "ITI 68 —14 5 11 0 Jan, July 10 6/0 Globe Telegraph & Trust. MARRE RS 11 zu] | 5 4 0 p, De rju 
10| .. | Undergd. Elec. Rys. Lon. Shares.....--- 3)—4 |, oeg T 10 | 3/0 | Do. 6perCent.Pre..... esee 121—125 | 4 15. 0 | Sp;DcMr]u 
..| 4%) Do. 44% Bonds........ eren ...| 99 —101'4 9 0 ie 10 ' 6% | Submarine Cables Trust (Cert... ees | 124—127 | 414 3 April Oct 
H4 Do. 6 io em. of Deby ne. 3n Ven Mu 2 io 2 *' Dec | 
oe o Do. % n. s.( x up. ll) eec.. -= une, ! H 1 ? 1 
B .? | Yorkshire (W.R.) Elec. Trams, Ord...... —à—1 | va March... | giochi and Tom n ay | 
5| 1/6 | Do. 6 per Cent. Cum. Pref.....+--+-s 3i3-3;3 ,4 0 6 3 ailways, Tramways, &-. a 
St. |44% Do. 4b per Cent. Ist Debs.....---+-> 81 —85 | 5 6 O| Jan, July S 22 Anglo: Argonne 5% cum et Pref...... | ome : in : | April, nit 
1 , : 4 Cum. 2na Pref........ eee : an, July - 
Electric Manulacturing, &c. st. | 4% | Do. nA Deb. Stg6kesensnivit te bt 32—94 |4 5 0 jane, Dec: 
St. «o Anchor Cable Co. 44% Deb. Stock... i 98 —100 , 4 10 0 | : St. | 44%| Do. 4i/o Deb. Stock..... eene 955—974 | 4 12 0 : 
1| 1/4: | Aron Electricity Meter Ord....+--+++-> Àk—9H |714 0 m St. | 5957 | Do. 5° Deb. Stock... sese in 98 —100,5 0 0 ! 
1| 071; Do. 6% Cum. Pref....... nn "a= 1i | 7 2 O | April, Oct | St. 56% | Auckland Elec. Trams, 5% Deb. (red.).. 100 —102 | 4 18 O , Jan, July 
97 Do. ist Mort. Con. Dbs....... is 8 —39 |512 0 a 5 4/0 | Brisbane Elec. Trms. Invest. Ord....... | 7—3} |568 ay seseo : 
1| 0/7: Automatic Telephone Mfg.Co.6% Cm. Pf. là—l& 5 1 6 2s 5. 2/6 | Do. 5 per Cent. Cum. Pref......-+++: —5t | 417 6) May, Nov 
1 LA Babcock & Wilcox Ord........ «ee | 3x | 4 16 9 | April, Oct .| 44%| Do. 44 per Cent. Db. Prov. Certs...... 98 —101 | 4. 9 O ' Jan, July 
1| 0/71 Do. Pref. ..sessseeesereseresorete 01&—15,4 5 0 vs "| 80% | British Columbia El. Rly. Db. Ord..... (125 —13016 3 O Mar, Sept 
5| 6/0 | British Insulated & Helsby Cables Ord... 74—8t | 6 1 9) July, Feb 8? | Do. Pref. Ord. Stock ...... sees 111 —116 5 3 6 May, Nov 
5| 3/0 ! Do. 6perCent. Pref.......- «i ^ 5i—6j ,4]16 0 an, July 562 Do. 5% Cum. Pref. Per. Stock ......| 102 —105 | 415 0 Jan, July 
St. 44% Do. per Cent. Ist Mort. Deb. (red.).| 99 —i02 | 4 8 0 Jan, July 44% Do. 4i per Cent. 1st Mort. Dbs.....-- 100 —103 | 4 7 6 April, Oct 
St. o : Do. 5% Mort. Deb. Stock ......::-* 99 —102 ! 4 18 0: ES 44% Do. Vancouver Power Debs......-.-* 100 —102 | 4 80 Jan, July 
1| 0/73! British L. M. Ericsson Mfg. Co. 6% Pí..|  $—li 15 6 6 je 4195! Do. 4i?5 Perp. Con. Deb. St... --- 95 —97 |4 7 9 "n 
St. | 44% British Thoms'n-Houst'n 4496 Ist Mt.Db. 921—951 | 4 12 O | Mar, Sept 595 | Buenos Ayres Lacroze Trams 1st Mt. Db., 37 —99 |5 1 0 Mar, Sept. 
3| .. | British Westinghouse 10 per Cent. Pref... t—lt T Feb, Aug : 6% Buenos Ayres Port & City Tram, Ist | 
100| 6% | Do. 6 per Cent. Prior Lien. Dbs. (red.). 101—104 | 515 6 si | Deb. Stock .... cent 87—91 ; 6 12 0 Feb, Aug. 
St.| 4% | Do. 4 per Cent. Mort. Deb. Stock....| 66 —69 | 516 0, Jan, July 5, 5/0 | Calcutta Tramways (1 tc_137,610)....-- Si—6t 6 8 O| Mar, Sept 
St.| 5 9, Brush Elec. Eng. Co. Prior Lien Deb. Stk. 70}—754 612 0 i 5 2/6 | Do. r Cent. Cum. Pref.. ...sesee e 4ji—5l |417 6 Jan, July 
St. | 44%. Do. 44% Perp. Ist Deb. Stk.......-- , 38 —43 10 9 6: Mar, Sept `| 44°%| Do. 44% Ist Deb. Stock (red.)....- 4, 96 —99 ,411 O Jan, July 
St. 44% Do. Perpetual 2nd Deb. Stock ...... 23 —27 1613 O0 | Jan, July 11 Cape Electric Tram Shares ......-- «s 4— 620. " 
£| 10/0 | Callender's Cable Con. Ord... ...- 104—116 .610 O | Jan, July 5i City of Buenos Ayres Trams Co.(1904)Sh._ 5&—58& |410 OL F,My, AN 
E| 2/6 Do. 5 per Cent, Cum, Pref... «+--+ 4H—5& |419 0 Jan, July o, | Do. 4 per Cent. Deb. Stock.. s.e... . 92 —97 14 3 O June, Dec 
Su y; 6 Do. 4i per Cent. Ist Mort. Debs. (red.)| 96 —99 411 0 | Nov, May | 5% | Colombo Tr. & Ltg. 5% Ist Mt. Db. 901—941] 5 510 May, Nov 
1) 1 3; Castner-Kellner Alkali (o elena 3%—3# | 514 6 | May, Nov | 5% | Havana Elec. Ry. Con. Mt. 595 $1,000 50 | 
Sti as Do. 4j per Cent. 1st Mort. Deb. (red.) 102 —105' 4 5 9 j| Feb, Aug year Coup. Bés.... cessent 944—984 | 5 1 6 Feb, Aug 
l, 9c. | Consolidated Electrical Co. Ord....... Bamas . T | s 595 Hong Kong Trams. Co. 5 per Cent. Ist 
J FA Consolidated Signal Co... ... eee 32— bi 13 6 O, April, Oct Mort. Debs. ..ssceceseeetegeresers 87 —92 |5 8 6 June, Dec 
1| 073 6 per Cent Pref... «cese NOM 0814 O| Apri Oct | 1| .. | Kalgoorlie Elec. Trams, Sh»... sree.: A — aa i May 
i| a | Crompton & Co. (Nos. 1 to 85,000)... . -. . Ped Jan, July |St.| 5% | Do. 5 per Cent.“ A.” Deb. Stock...., 89-92 |511 0 | Jan, July 
1001 5% ^ Do. 5 per Cent. Ist. Mort. Debs. (red.) 544—591 ! 4 4 O! Jan, July 39) | Do. 6perCent. “ B” Ditto......- t| 25 —35 811 O | Jan, July 
5| +. Dick, Kerr & Co. Ord..ssececccececeee! dA |C 0 O | Sept... 1 0/71! Lisbon Elec. Trams. Ord..... auum Sao dpdi—Hhig)4 7 3,]uy.--- 
5/0/71 Do. 6per Cent. Cum. Pref...... --«:- gi—*g (7 8 O| Sept....-- 110/7$| Do. 6 per Cent. Cum. Pref........ ane i—1f' | 416 0 Jan, July 
5| ++ | Edison & Swan United (''A" Sh.) (£3 po, i | oe Feb, Aug 5% | Do. Sper Cent. Reg. Mort. Debs... 901—396 |5 4 0, Jan, uly 
9|, De (£5 paid)... ...- TIRES 11—1i " Feb, Aug 5! 3/0 | Madras Elec. Trams. 6% Cm. Pref. «+++. 43—5t | 517 0, Mar, Sept 
st.| 4% | Do. 4 per Cent. Mort. Deb. Stock (red.)) 53 —62 l6 9 0 | fune, Dec | 595 | Do. 5% Deb. Stock ...-....-- SUD yor —103 ! 4 17 0! Jan, July 
St| 5% | Do. 5 per Cent. 2nd Deb. Stock......| 65 —70 | 7 2 6 | Mar, Sept. | 100) 5% | Manaos de Dea Le Co. 59, Debs... 87 —89 |512 0. Jam July 
2 5% Electric Construction CO..e»ssessecsesese 1 —it | 6 0 O | July....-- 50, | Manila Elec. Ry. $1,000 Gold Bonds. ... 97 —99 ,5 1 0 Feb Aug. 
2 1/43 Do. 7 per Cent. Cum. Pref... eret 143—254 613 6| Jan, July |100 $13 | Mexico Trams. Co. Com. St... «ee 984—120]! 6 19 3 | F.My.Aug.N 
Sh ame e Gum Mort. Debs..| 78 —8l ' 418 9 | Jan, July f.. |5% | Do. Gen. Con, Ist Mrt. 5% Gold Bds.. 89 —31 ; 510 O Mar, Sept 
10| 6/0 | General Electric 6% Cum. Fret. .+++-- 913—101, 514 0 | June, Dec | 100' 6% | Do. 6% 50 yr. Mort. Bds......- ++: 92 —94 |6 8 O! Jan, July 
St. | 4% | Do, 4 per Cent. Ist Mort. Deb. St..... 89 —94 |4 5 O | Mar, Sept | St. | 4$%| Montreal St. Ry. Sterling 4} per Cent. 
5| 5/0 'tHenley's Telegraph Works Ord.......++ 125—113 | 5 8 O | Feb, Aug Debs. (1922) (Nos. 601 to 2.000) ....-- 97 —99 |411 O0, Feb, Aug 
5| 2/3 tDo. 4b per Cent. Pre... «eek 44—5h 14 9 0 Feb, Aug |St| 44%) Do. _ do, (Nos. 1 to 4,609)....-.+- | 98 —100 |4 10 O, , 
es Hr d dU tags Mo wh d tot 13k $5 ; Mar, Sept 1.0/7: | Perth Elec. Trams Ord...... TOSIA 1ljLib |4 0 0 | May ...... 
is | India Rubber Gut. fer., Bey Wor = Feb, Au 53/0 | Rangoon Elec. Trams. & Supply Co. 6% 
l0 5/0 | Do. 5 per Cent. Cum Pret....+.+++-. dicia 0| os adl eam coal ein supply Co. 6%. ss, |510 6! Jan, Juy 
MO do, Do. Sper ee Debs (red.jucsssseees| 96-99 14 1 0 | April, Oct St.) 44%] Do. 4h% Ist Mort, Deb. Sec | 95-97 | 412 9| Jan. July 
1| «» | National Elec. Construction Co... ... e». tt “se April...... | 100 $i} Rio Janeiro Tram, Lt. & P. Co... ...--* | v Lx F,My, Aug, N 
1 «+ | Richardsons,Westgarth & Co., Ltd., Ord. — is Nov ..- .. | 5% | Do. 30 yr. Gold Bnds........ 101 —103 |4 17 0 | Apl, Oct 
1] (i; Do. 6perCent Cum. Pref.. ... «i. esp d Ao | May, Nov [i100 5% | Do. 50 yr. Mt. Bnds.......-. aeee | 95 —97 |5 3 0|]Jum Dec 
St. | 44%) Do. 4i per Cent. Perp. Deb. Stock....| 60 793 |? 3 0| Jan, July | 100| $2} | Sao Paulo Tramway, Lt., Power...» e». L TEM . 
5| +. | Simplex Conduit 6 per Cent. Cum. Pref...) 4—5 x T o» | Do. S5perCent. Ist Mt. $500 Db... 102 —103 | 4 17 O | June, Dec 
100 CN xoc eig ier feet 0909) c1: a = | 6 3 2 Mar, nM St.| 562 | Do. 5perCent. Perp. Cons. Deb. Stock 129 Bind 4 n 2 | Esp hae 
o r Cent. Deb. Bonas e... 5 4 2 jan, Jul 0, . Co. . A19 . Bnds. — 4 eb, 
1 n] tiers, Dua 074i nén Ie-ni$12 6 jam y | 100| 44% t Toronto Ry. Co. Ist Mt. 45% Ster. Bn | 
?  fDo. per Cent. non-Cum. Freterence.. 1—18& 412 6 x : : ^; *. 
St. 5%0 | tDo. 5 per Cent. non-Cum. Preferred. .| 98 —102 | 4 18 0 A Colonial & Foreign Electricity Supp! y & —5 6 | Mar, Sept 
St. Ht Do. 4 perCent. Ist Mort. Db.Sk. (red.), 95 —97 | 4 2 6 | June, Dec 5! 3/0 | Adelaide Elec. Supply Co. 6% Cu. Pr. .. 44—55 | 5 n lee 
100| 44%! Do. 4% per Cent. 2nd Mort. Deb. (red.)| 102 —104 | 4 6 6 | June, Dec | St.| 5% Do. 5% Deb. Stk. .......- .....| 102 —104 | 4 d . 
100| 5% | Do. 5 per Cent. 3rd Mort. Debs. Scrip. 104 —100 | 4 14 3 ; 10| 6/9 | Bombay E.S. & T. 6% Cum. Pref. ....| lē 1354 2 0| pam, July 
12% LS. White & Co. 6% Cum. Pref.......| 144—154 | 7 15 0 o St. | 4404| Do. 44 per Cent, Deb. Stk. (red) ....| 34 —96 |414 an, 
Ij = llians & Robinson Ord. ..... «eee — ee Apr, Oct 100i 59? | Do. 5 per Cent. 2nd Mort. Deb Stock., 96 —97 | 5 1 0 A i” Oct 
-» | Do. 6 per Cent. Cum. Pref........ au : Apr, t 5| 5/0 | Calcutta Elec. Supply Ord......... e ri — 5 6 e pril, 
St.| 4% | Do. 4 per Cent. Ist Mort. Debs......| 55 —9 | 7 0 0 | May, Nov 5| 2/6 | tDo. 5% Cum. Pref........* pisa Y en 4g—5 |417 és 
100! 5% | Calgary Power Co. 594 1st Mort. Bnds.. 94—94|5 8 0 oe 
Telezraphs. 100| 7/2 | Canadian Gen. Elec. Co. Com. St......- 113 —117 | 6 lé 9 e 
3/0 | Amazon Telegraph ......:.- PETERET i—i 510 1 | June, Dec [100 Do. 795 Cm. Pf. Stock....... athe 119 —124 | 5 13. 0 L 
100| 5% , Do. Sper Cent. Debs. (rod) -s ++ +--+ 9L |54 6| Jan, July | 100| 5% | Castner Electrolytic Alkali Co.(of U.S.A.) July 
St. | 15/0! Anglo-American Telegraph Ord... ....-- —65 |6 3 0 | F,My,Ag N 1st Mort. Stl. Debs. ..... S ~l 94—93 |520 Jan, 
St. | 30/0 | Do. Preferred ....... DO UEM (62 a $11 0| FMZASN | St. |81} | Cond.Gas.Elec.Lt&Power of Baltimore St | 13 —16;}§ 3 07  - 
St. | 30/0 Do. Deferred...... eee ertt 230—231 |6 2 6| F,My,AgN |St|33 | Do. 6% Pref. St. (Cum.) ...... LO 113. —116 | 5 3 0 | T 
St. | 4% | Commercial Cable 4 per Cent. Deb. Stk..| 82 —84 | 415 0 Jn Ap, Jy,0 |.. 144% | Do. 31,000 Gen. Mort. of Gd. Bds...| 914—993} | 4 16 3 L 
10| 6/0 | Cuba Submarine Ord..... —— — 8 610 O0 eb, Aug ..| 5% fElec. Development Co. of ntario$500bds, 90 —92 5 8 6 m 
10| 10/0; Do. Preference 10 per Cent......-.-- 15t—lo? | 519 6 | Feb, Aug | St. 5% | Elec. Supply Co. of Victoria 5 per Cent. 0 July 
5| 2/9 | Direct Spanish Ord......-s+0++ sail 3 i 5 6 8 | April, Oct ict Mort. Deb. Stescssueecesosseese|" DIR N 5 10 Jan, 
9 2/5 | Do. 10 r Cent. Cum. Pref. s.s.s... 6ł—7} |618 O| April, Oct 1! 0/93 | Indian Elec. Sup. & Trac. E CHEN k—5ü | 4 3 10 May, Nov 
10| 2/ | Direct United States Cable...........* 6$—7k 512 O| Ja,Ap,Jy,O 00) .. | Kalgoorlie Elec. Power & Lt. Ord......- e—a 3o Aoi Oct 
100| 4$ «| Direct West India Cable 44%Rg.Db.(rd.)| 93 —102 | 4 10 0 | June, Dec 1! o77!| Do. 6 per Cent. Cum. Pref... «e i-5 119 0j Apr» 
St. |25% | Eastern Ordinary.. s.e sese cores ...| 127 —130 | 5 8 6 JoMy.15.0 St | zit | Kaministiquia Power Co. Cap. St. .... 136 —149 | 3 11 0 i 
St|17^| Do. 3i per Cent. Pref. Stock........| 75 —77 |411 0 Ja My. Tr.O 59» | Do.30,yr. 5% Gold Bnds ......«. 102 —104 | 4 16 . 
St. 4o | Do. 4 per Cent. Mort. Deb. Stk. (red.)) 95 —97 |4 2 6 ay, Nov | <e | Madras E.S. or: Ord. «esee eser 1;i—1 ES : 
10) 2< | Eastern Extension ..... esseere ret 121—13 |5 8 0| Ja, ApJy,O į St. £4 | Melbourne E.S. Co. Cons Ora. SEL 185—1691 6 5 0| ho Jur 
St 4o Do. 4perCent. Deb. Stock........-. 92 —4 j4 5 0| Feb, Aug 5 3/6 | tDo. 7% Ist Cum. Pref. .. st 5p—5i | 5.19 i 
25 4 ^ | Eastern & S.Af. 4% Mauritius Sub.Debs.| 93 —101 | 3 19 O | May, Nov | St.| 276 Do 5% Ist Mortg. Deb. Stock ....-. 103 —106 | 4 14 0 
10| 5/0 | G.N. (of Copenhagen) With coup. No. 2.. 6 4 3|Ja» July |.. | 5% | Mexican Elec. Light Co. 5% 1st Mort. o | Jan, July 
25, 52/6, Indo-European ...«;.. ett 551—571 | 5 12 6 | May, Nov | Gold Bonds wv vecsitdsge eee aeed cess 78 —82 | 6 7 A ja R 0 
100| 5% | itackay Companies Common ....... XE 514 0 | Ja,Ap,Jy,O |St., $1 | Mexican Lt. & Power Co. Com. St....-- —73 9 13 0 | May, Nov 
100| 4% | Do. Preference ...... sees See] 66 —79 1514 0 JaA DJO St. | $3} | Do. 7% Cum. Pref. Slanec piani ud. 97 —102 | 6 1 e | Reb, Aug 
1| 2/0 |tMarconi's Wireless Teleg. Co.........-- 34—À4A 1416 O| Aprils... | =» | 5% | Do. 5% Ist Mort. Gold Bonds... s.e.. 99 —92 | 5 E dct 
1| 3/43 | tDo. 7% Partipg. Pret... ee tted) Size 417 0 e idol 562 | Monterey Rly. L. & P. Co. Ist Mort.Db.St| 78 — |6 5 Sir Mr AN 
100| 4% | Pacific & Europ'n Tel. 4%Guar.Dbs.(red.)} 96 —98 |4 2 0 June, Dec | 100, $25 Montreal Lt., Ht. & Power Co. Cup. St... 215 —225 | 4 | is 
Ki West Coast of AMerica...esesosesseese 1b 4 2 6 | May ....- St. | 59^ | Northern Lt. Power &Coal 5% Gd. Bds.. | 15 —25 i2 oj April +++ 
4% | De. 4 per Cent. Debs. ...sscsc0ecee-| 93 —96 (4 3 3| Jan, July |St, £10 | River Plate Elec. Co. Ord. Stk.....- ...| 207 —217 14 1$ 9 | May «zs 
10| 1/0 | West India & Panama .........eseee-+| 24—25 | 4 7 Oj May, Nov St. | 6% Do. 6 per Cent. non-Cum. Pref. Stk... 102 —107 | 5 " 6| Jan, July 
6/0 | Do. 6 per Cent. Ist Prof.............| 94—10} | 5 17 6 | May, Nov | St. 5% Do. 5 per Cent. Deb. Stock.....e-+: i79 | 5 3 0 - 
6D | Do. 6% 2nd Prof. eee] aT ali 2 0 May, Nov |.. | $1 Showinigan Water & P. Co. $100 Cap. St} 140 —143 | $ 13 6| Jan, Jolt 
10 3 Do. $ Cent. Debs... o eee conn 99 —101 4 19 0 Jan, poly oe 1e Do 5 per Cent. $500 Bon $e.ccoccoccct 105 —107 4 8 0 es 
iu | een e Cant Dib Sick ed) ces. pi- Di : A d pigro St. | 44%) Do. perc M Do too | 4 10 0 7 uir 
reg.). oee i 92$ - une, *- oron wer . o eovecece ame 
—. Gk! Western UniooTelograph Fég.&R E Bnd.) 92 —95 ' 414 9 > V TA Victoria Falls Power Co. Pref.. .ss.su ul — EH 246 Jam 


* No allowance has been made for accrued interest or redemption. t Ex. Dividend, 


[IE 


det cease 


act 


. THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


‘ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ee ee First Series (Weekly), 1861; 


No. 1, 843. [vos 1351. | 


FRIDAY, SEPTEMBER 1 I2, 1913. 


Second Series ^ Weekly, 1878. 


mi 


Price SIXPENCE "2/5 
Abroad 9d., or 18 cents. or 950., or 85p/. 


CONTENTS OF THE CURRENT NUMBER. 
NOTES.. .....-- Woo. qupd 919 | REviEWS — continued. - 
Arrangements for the Week.. 922 The Case for Railway 
Sir Oliver Lodge's Address to Nationaliaation [Davies]. 
the British Association .... 925 The Case Against Railway 
New York, New Haven and Nationalisation [Pratt]. 
Hartford NY Electrifi- Prof. Kapp’s Address to Sec- 
tioa “G? of the British 


CAIO Ios teu va Ra Show wens 
Synchronous and Asynchron- Association... . eee eoe een 910 

ous Reactance. Ry J. Rezel- CORRESPONDENOE .... eee eee 943 

man. lllustrated.......... The Point Fives—A Reply to 


Ths Construction of Electro- Mr. Horace Bowden (A. 
magnetic Instruments. By | Nichols: Moorei. 
A. Sehortau. Illustrated.. 929 Absorption with the Arc an 
Dr. Baker's Address to Section Spark (W. H. Eccles and 
"A" ofthe British Associa- E W. Marchant). 
Experimental Alternatin 
A Highly Sensitive Relay. By ‘Plant (Philip Kemp). ^ 
H. Rohmann. Illustrated... 932, « Electrical Photometry and 
Electric Garages. Illustrated - Illumination" (Kenelm 


International Electrotechnical b 
Commission. lllustrated.. 934 The Design i Aerials (P. O. 
The Elimination of Wattless Pedersen). 


Current. By A. M. Paton.. " The City and Guilds 
SCIENTIFIC INTOLERANCE. . .. .. 933 Examinations (W. Perren 
REVIEWS © ................ 939 Maycock) i 

The Design of Electrical diu à : 

“ The Electrician” Commercial 


Machinery [Ryan]: Re- | 
viewed by A. E. Clayton. and industrial Section ..947-958 


— 


NOTES. 
| | ——— 
The British Association at Birmingham. 

IN choosing Birmingham as their meeting place this year 
the Council of the British Association have ensured success 
In advance. What Birmingham takes in hand it takes a 
pride in doing, and does well! The number attending this 
meeting is larger than it has been for some years past, the 
latest advices showing that 2,536 members had registered 
their names up to yesterday morning. There is no doubt that 
a large proportion of this total is of a local character, and the 
interest thus evinced is likely to have a marked effect on the 
Success of the meeting. This annual gathering of the 
British Association marks the one occasion upon which the 
daily Press show anything like a real interest in scientific 
doings. For this reason it is important that the Papers, 
and more particularly the Presidential Addresses, should 
deal in a broad and interesting way with some definite 


hardly agree with this attitude. Mathematics must be for 


most of us a means to an end, while in its “ pure " form it 
can present to its exponent no worldly gain. Dr. BAKER 
should, therefore, look for such reward as artists seek rather 
than the more tangible wages of commerce. We must 
confess that in one respect we are a little disappointed with 
Prof. Kapp’s Address to Section G. He deals with electric 
traction partly from an historical point of view, but also 
details the comparative merits of the systems. This all 


| makes interesting reading, but we wish on this occasion at 


least, with a popular audience before him, he had insisted 
rather on the broad advantages of electrification and 


| generally on the right and wrong ways economically of carry- 


ing it out. There is plenty going on in this country at the 
present time to have afforded him sufficient matter for the 
second at least of these headings. And we cannot help 
wishing also that he had not adopted the word “ electro- 


"' to describe an electric locomotive. 
— DL — 


The Work of the I.E.C. | 
THE plenary meeting of the International Electro- 
technical Commission, to which we refer elsewhere in this 
issue, regarded in the proper perspective, must be con- 
sidered an even more successful meeting than that held in 
Turin two years ago. Probably the reason is due to the 
fact that, of the delegates present at Berlin, a large number 
had also been present at Turin, and were consequently 
better acquainted with the object of the meeting than they 
were on the former occasion. Without doubt, the most 
important subject dealt with was that of the rating of 
electrical machinery, and we must congratulate the Com- 
mission on the wisdom of not having attempted to arrive 
at a conclusion. by vote, on the subject of the cooling-air 
temperature. It is quite evident, from the debate which 
took place, that we are not yet ready, internationally, to 
adopt a single figure, and, indeed, it is a question whether 
the different committees really understand what the 
English-speaking engineers mean by a standard rating. 
That the Commission has agreed to certain limiting figures, 


motive 


problem. This year, we think, this condition has been 
satisfactorily fulfilled. With Sir Ox1ver Lopak's presi- | 9? well as to a considerable amount of detailed recommenda- 
deniial address we deal more fully in our Leading Article, | tons in regard to the method of measuring temperature, 
and need only say that the whole, but especially the perora- should, J itself, Bee al material advantage, and doubt- 
tion, is worthy of careful general consideration. less, with so much goodwill at its command, the Commis- 
sion will, in due course, arrive at a solution to the problem 

of the figure for the ambient temperature. A difference of 
5 deg. does not, on the face of it, appear much, but it must 


In his address to Section A, Dr. H. F. BAKER enlarges 


on the claims of pure mathematics. This branch of 
Science, he thinks, has not received its due meed of reward, | be remembered that, for large exporting countries, it is a 
and has received more than its due share of sneers. We very serious consideration. 


Lil | 
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THE work of the Symbols Committee, from what we 
gather, has exceeded expectations, and the consideration of 
the other subjects likewise shows good progress. That 
Dr. BuUDDE was not able to preside in person is regretted by 
everybody. We must congratulate the Commission on 
havirg been presided over by Dr. E. WARBURG, who, it 
will be remembered, took such a leading part in the Govern- 
ment Congress on Units, held in London in 1908. Our 
French colleagues are to be congratulated in that Mr. 
Maurice LEBLANC has been elected the new President of 
the Commission, and we feel sure that the Commission will 
be well repaid bv the confidence thus placed in him. One 
of the most interesting things at the Berlin meeting was 
the fact that a most strenuous debate on such an intricate 
subject as the rating of electrical machinerv could be 
carried on for two or three days without in any way breaking 
the harmony of the meeting. This speaks well for the 
movement, and the Berlin meeting will certainly take high 
rank internationallv and do much towards helping inter- 
national unification in electrical affairs. 


— Pp 


Wireless, the Harbinger. 

MAny years ago in THE ELECTRICIAN the opinion was 
expressed that, apart from the immense possibilities for 
radio-telegraphy at sea, there was the distinct probability 
that what was then a new system of intercommunication 
between more or less distant places would serve as a feeder 
both for submarine telegraph cables and for land lines, the 
feeding process being that of accumulating at given points 
on shipping routes and lonelv islands, and at certain. points 
on the mainlands, messages of one sort and another from 
places where no cable or land line could be made to pay the 
cost of construction, laying equipment and maintenance. 
The view that this would prove an important feature of 
wireless working was endorsed by many of the leading men 
in telegraphy, only a few expressing dissent from our views. 
To-day the accuracy of this view is clear to demonstration. 
Already there exist wireless stations actually established for 
the purpose of collecting such messages and despatching them 
to their destinations over previously established cables and 
landlines ; and it is either an accomplished fact or is within 
near reach of accomplishment that land hnes will be put up 
to be entirely fed by this means. It is, of course, too early 
to claim a complete fulfilment of our early prognostications, 
but all the evidence to hand goes to show that radio-tele- 
graphy may become a valuable handmaiden to the sub- 
marine telegraph cable service to and from all parts. Those 
who are responsible for the conduct of the great cable 
services of the world are increasingly alive to the possi- 
bilities of radio-telegraphy in this respect, and are connect- 


ing up by wireless many outlying points from which traffic 
can be collected for despatch over the cables. A large 


amount of additional business will, we believe, ultimately be 


created, and in this way the existing telegraph and cable 
companies will, so far from suffering from wireless compe- 


tition, be the gainers from the development of this method 
of intercommunication. 


Certainly all recent advances 
have tended to intensify this probability. Radio-telegraphy 


of its own, which neither cable nor land telegraphy could 
ever have found, and this is also in accordance with the 
anticipations of ourselves and the leading telegraphists in 
this country. But the limitations of radio-telegraphy are 
at least as pronounced and as serious as those of any other 
branch of telegraphy. This is coming to be universally 
recognised even on the Stock Exchanges of the world, whose 
“ bears " have been properly punished for their temerities 
and whose “ bulls " have been neither unduly encouraged 
nor discouraged by the course of events. This serves to 
induce cautious investors to look favourably upon all 
kinds of telegraphic securities, and must ensure the con- 
tinued prosperity of the telegraphic industry in all its sec- 
tions as a reliable security, and so prevent its again 
becoming the plaything of market manipulators. 


Roads and Rating. 

As a corollary to the publication of the report of the 
Select Committee on London Traffic, a correspondence has 
been taking place in “ The Times” upon various matters 
more or less related to this problem. Leaving on one side 
the letters from those who have a grievance, or are so 
closely welded to one set of ideas that any policy than 
their own is anathema, it may be stated that the broad 
opinion of the correspondents is unfavourable to the 
traffic being controlled bv the London County Council in 
the way suggested. We should like to think that this idea, 
which has, indeed, been adversely criticised on all sides, 
has now been shown tp be neither feasible nor politic. It 
could only be bearable were the County Council an indepen- 
dent bodv, or if it decided to become independent by dis- 
posing of the tramway undertaking to a private under- 
taking, as has been done in Paris. This course is not 
likelv to be adopted, so that the County Council, in the 
general opinion, ought to be ruled out. There is, how- 
ever, another phase of the subject upon which the corres- 
pondents show something approaching unanimity. For 
It seems to be a generally accepted notion that the motor 
‘hus should be brought into line with the tram, and made 
to contribute its share of the cost of road maintenance. 
We are sorry to sce that attempts are being made to solve 
the problem in this wav, for though it no doubt has its 
advantages, we feel that there is another and more broad- 
minded method which should be adopted in preference. 
We should like to see all road users contributing their 
proper proportion towards maintenance, and this proportion 
should depend upon weight and mileage combined ; but as 
such a basis is impracticable we think it better that all 
vehicles should be free to use the roads without contributing 
to their upkeep. Otherwise sheep should be rated for this 
purpose more heavily than many vehicles. At present the 
tax on petrol is really a road tax, and there is much to be 
said in its favour, because the vehicles which do most 
damage (excluding steam tractors) pav the most heavily 
per mile. Electric tramways, on this basis would be free, 
which is not inequitable as they do not cause wear to the 
road-surface beyond the rails, for which they are responsible. 
This part of the problem applies not only to London, but to 


has, of course, found a distinct and highly important field provincial towns and to country districts, where the advent 
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of the motor char-a-banc is displaying the inadequacy of | 


most roads and road-making methods for the work for 
which they were designed. After a century of neglect we 
have returned to the days when the roads are used, and 
steps should, therefore, at once be taken that they are fit 
to be used, be it by car, lorry, motor 'bus or tramcar. Such 
a state of affairs can, however, not be brought about except 
under the direction of a central Road Authority. 


——M 6 GMM 
Canada on the Long Sault Rapids Scheme.—The hydro- 


electric scheme projected by an American company for dam- 
ming the St. Lawrence river at Long Sault Rapids has been 
adversely reported upon by the Canadian Commission on 
Conservation. The .requirements of the inhabitants in the 
districts concerned are not considered to justify the under- 
taking, and it is pointed out that the rights in connection with 
any present or future scheme for the use of the waters of the 
St. Lawrence river should be equally shared by the United 
States and Canada. 

Features of Telephone Service in Paris.—Three new ex- 
changes are now being provided in Paris in addition to the 11 
exchanges formerly providing service for the 100,000 telephone 
stations of the urban service. The average calls per subscriber 
per day are 13. The annual growth of the service has in- 
creased over that of 1910 by 77 per cent., there being 5.648 
additional subscribers during 1912 as compared with the 3,378 
of the former year. The largest composite cables used are of 
448-pair capacity. 
circuits, including 20 international, are brought into the Rue 
des Archives exchange, the distant circuits running on railway 
pole lines up to within 12} miles of the city, after which they 
are carried underground. 

New Telegraphic Receiver.—We learn that application has 
recently been made for a patent for a new form of telegraph 
receiver, Invented in this country and known as the dvnaphone 
telegraph receiver, which may have a wide field of usefulness in 
electric telegraphy. It is stated that a current as low as half 
à micro-ampere has given an audible sound, and 5 micro- 
amperes give (even on a rough model) distinct signals. Since 
the instrument itself is far more sensitive than any ordinary 
relay, such as is used in telegraphy. such relays and the circuits 
they control can immediately be dispensed with. This will 
enormously simplify the receiving circuits, and do away with 
the local battery at present required for the sounder. With 
the abolition of the relay and sounder the tiresome adjust- 
ments formerly necessary would also be avoided. There 


would also be a great reduction in the battery power required | 


for transmission, and largely increased distances could be 
worked before translation would become necessary. The 
dynaphone receiver has no moving contact pieces, armatures 
or levers, and, in fact, requires no mechanical adjustment 
whatever. 
through a head telephone receiver by the telegraph clerk in a 
similar way to wireless signals, though the former are of greater 
intensity. By this method several clerks may work in close 
proximity, each only hearing his own signals, and with a com- 
plete absence of the din so characteristic of a large telegraph 
office where the usual pattern of sounder is employed. It is 
stated that the instrument is not only applicable to line tele- 
graphy, but should fill a long-felt want as a reliable receiver 
for continuous-wave wireless systems. 


Cable Interruptions and Repairs. l 
Date of Interruption. Date of Repair. 


Latakia—Palura .............. May 96,1910 . 
Scalamova—Samos ............ April21, 1912 ... — 
Marmariza—Rhodes............ April 21,1912 ... — 
Bessika—Tenedos  ............ April24, 1912 ... — 
Poulocondore—Pontianac...... July 5, 1912 .. — 
June 9, 1915 = 


Jamaica—Colon .................. 
Chorrillon-—Mollendo (Perou) July 29,1913 ... 
Sasebo—Dairen .................. Aug. 21, 1918 ... Sept. 3, 1915 


The transmitted signals are received audibly | 


! 


Royal Engineers (T.F.)—Second-Lieut. Hugh W. Divey, 
Electric Light Companies (Fortress) Engineers, R.E., has been 
promoted to lieutenant. 


Belgian-Swiss Telephone Service.— The '' Morning Post" 
announces that a Convention between Belgium. France and 


Switzerland is about to be signed for the establishment of 
telephonic communication between Belgium and Switzer.and. 
The principal telephone line will pass from Brussels, by way of 
Nancy, to Zurich. : 
Electrical Gear Changing.—It appears from perusal of the 
motor-car journals that a feature of next year's models of at 
least four well-known makers of cars, will be an electrically- 
operated gear-change mechanism. In this innovation the 
usual gear lever and mysterious gate quadrant will give place 
to a push-button control receptacle placed at a convenient 
point, and furnished, in the case of a four-speed gear, with six 
buttons. This will work in conjunction with a master switch, 
operated only by the withdrawal of the clutch. This will ener- 
gise a gear-striking solenoid and plunger in the required direc- 
tion. The necessary current will be drawn from the usual 


lighting accumulators. 
International Conference on Submarine Cables.—A White 
Paper (in French) has been issued giving the minutes of the pro- 
ceedings of the International Conference, which was held in 
London in June, to consider the further protection of sub- 
marine telegraph cables. Sir Thomas Elliott presided, and at 
the first of the six sittings Mr. W. Runciman, M.P., Minister of 


| Agriculture, who welcomed the delegates, said that all were 


With regard to the interurban service, 530. ' 


united in wishing to secure for the submarine cables the greatest 
possible immunity from damage by shipping, and especially by 
trawling gear, consistent with the legitimate interests of the 
fishing industry and the mercantile marine. Some particulars 
of the work of the Congress appeared in THE ELECTRICIAN 
for June 6 and 13, 1913. 

Mr. Runciman said the inspection of fishing equipment, and especially 


of the trawling gear, by the British Department had become more 
thorough, and he thought they were justified in inferring that the diminu- 


tion in the amount of damage to submarine cables was closely connected 


! 
] 


| 
| 


with the amount of inspection. They did not depend upon compulsory 
powers, but on the goodwill and co-operation of the trawler owners. In 
this country and in Europe as a whole, tish had become such an important 
article of food that he was justitied in asking them, while considering 
means for the protection of the submarine cables, not to overlook the 
vast importance of the great fishing industry. 

The Postmaster-General (Mr. HERBERT SAMUEL) said he hoped that 
this vear three additional cables would be laid from Denmark, Germany 
and Belgium. He pointed out that in consequence of complaints by cable 
companies as to the damage done by steam trawlers to their cables, the 
Government appointed a Commission five years ago, and since 1909 the 
system of inspection adopted had given the best results. If limited to 
the United Kingdom, such a system could not have permanent. results,. 


© and hence that conference Had been arranged in order that other countries 


| 


i 


— —À I — € 


might adopt a similar system. 
On the sixth (concluding) dav of the conference, five resolutions were 


passed. In the first resolution it is sta‘cd that it is desirable that all 
drag nets and fishing tackle should be so constructed as te reduce to a 
minimum the risk of damage to submarine cables. In the second and 
third resolutions it is laid down that to prevent injury to cables by 
defective fishing gear each country represented should institute its own 
service of inspection by a central authority which would deal with various 
other cognate questions. The fourth resolution refers to the desirability 
of educating the maritime population of each country in the nature and 
working of submarine cables, &e. The final resolution ex presses the 
desirability that cach country interested should adopt a system of direct 
exchange of technical information relative to questions examined in the 
course of the conference, 

In a memorandum explaining the measures taken by the Minister of 
Agriculture in response to the complaints made as to the damage to 
submarine cables by fishing boats, it is pointed out that for obvious 
reasons it was impossible to make public all the details as to the routes 
followed by the submarine cables. In the case of cables now lying in the 
region of fishing grounds it had been suggested to cable companies that 
when repairs were necessary the occasion should be taken advantage of 
to relay the new part of a cable in another direction. In order to spread 
much-needed information arrangements had been made with the Presi- 
dent of the Board of Education to give to technical students in fishing 
ports or adjacent districts satisfactory facilities for gaining knowledge as 
to the use and importance of the under-sea cables and the precautions 
that should be taken to avoid causing damage to them either voluntarily 
or through negligence. It is also noticed that several cable companies 


when laying new lines or repairing old ones had adopted a heavier type of 


cable than heretofore, and this change, so far as concerned those near the 
south-west of Ireland or the Land’s End, had been followed by a reduction 
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in the number of interruptions during the working of the lines. At the 
same time it was fair to conclude that the results indicated were possibly 
due also to the owners of steam trawlers and the engine-makers adopting 
the precautions which had been recommended by the Board of Agri- 
culture and Fisheries. 

The 30,000 kw. Sets of the Interborough Rapid Transit 
Co.—According to the “Electric Railway Journal," the 
30,000 kw. turbo-alternator sets for this company will each 
consist of two complete units, one high-pressure single flow and 
the other low-pressure double flow, working in conjunction. 
They will run respectively at 1,500 and 750 revs. per min. This 
construction is necessitated by the engineering problem pre- 
sented by the differential expansion in a large low-speed unit, 
while in a high-speed unit the blade speeds would be beyond 
those advisable; also the fact that in both such machines a 
combination of impulse and reaction tvpe elements would be 
necessarv, of which the impulse portion would lower the 
efficiency. A double construction, however, in. which the 
high-pressure portion is enabled to run at twice the speed, 
allows both units to be of the reaction tvpe and to remain of 
more moderate size. This construction has been adopted for 
the Parsons machines being supplied to the Commonwealth 
Edison Co. There is a slight loss of efficiency due to the use 
of two generators in place of one. This is, however, far out- 
balanced by the gain in splitting the turbine unit. The 
Westinghouse Co. has guaranteed that 75} per cent. of the 
energy obtainable from the steam as deduced from the Rankine 
cycle shall be available at the generator terminals. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. J. Rezelman contributes an article on ‘ Synchronous and 
Asychronous Reactance " (p. 927). 


We publish extracts from Sir Oliver Lodge's Presidential Address 
(p. 923) and also abstracts of Dr. H. F. Baker's Address to Section A 
(p. 930) and Prof. G. Kapps Address to Section G (p. 940) of the 
British Association. The first of these is dealt with in our Leading 
Article (p. 938). 

We give an account of the progress of the electrification on the 
New York, New Haven and Hartford Railway (p. 926). 

We deal with the proceedings at the second Plenary Meeting of 
the International Electrotechnical Commission in Berlin (p. 934). 

Directors Reports.—The reports of the directors of the Direct 
West India Cable Co., Halifax & Bermudas Cable Co.. Victoria Falls 
& Transvaal Power Co.. &c.. are abstracted (pp. 956). 


OBITUARY. 


W. G. CassrNr.— The death is announced of Mr. Walter G. Cassini. 
a partner in the firm of Messrs. Buxton & Cassini, electrical engi- 
neers and contractors. of Buenos Ayres. Deceased, who was born 
in London in 1874. served his apprenticeship with Messrs. Easton. 
Anderson & Goolden and Messrs. P. R. Jackson & Go. He went out 
to Argentina in 1896 and worked for Mr. Charles Bright, where he 
became associated with his future partner, Mr. Buxton. In 1900 
the firm of Buxton & Cassini was established. 


PERSONAL. 


Mr. S. Boys. who for the past 24 years has held the position of 
supplies manager to the Sheffield branch of Messrs. Siemens Bros. 
Dynamo Works. is resigning this position to take up an appoint- 
ment with the Edison & Swan United Electric Light Co.. where 
he will take charge of their London business. Mr. Bovs has been 
associated with Messrs. Siemens for over ten years. — — 


APPOINTMENTS VACANT AND FILLED. 


London County Council invite applications from persons desirous 
of having their names placed on the panels of instructors in mechani- 
cal engineering and electrical engineering. for employment, as 
occasion requires, in the Council's junior technical evening institutes, 
Remuneration 10s. an evening of about two hours, Applications 
(on official forms to be obtained from the Education Officer, L.C.C. 
Education Offices. Victoria Embankment, W.C.) must be returned 
by ll a.m. Sept. 16. See an advertisement. 


— —— "m 


The Société d' Electricité de Rosario, 46-48, rue de Naples, Brussels, 


require a chief engineer. thoroughly experienced in the construction 
and working of electric power stations, as well as in all questions of 
tariff. See advertisement. 


A switchboard attendant is required for the Canterbury electricity 


works. See advertisement. 


Àn advertiser requires a man to take charge of electric light in- 


stallation and telephones on a west Highland estate. 


An electric railway in the London district advertises for a wireman 


for traction motors. 


An assistant engineer. with knowledge of electricity and fitting. 


is required at Enniscorthy (Ireland) District Asylum. Applications 
to the Medical Superintendent, The Asylum, Enniscorthy. See an 
advertisement. 


A firm advertise for draughtsmen. and a!so juniors for electric 


controlling devices. 


A firm of manufacturing electrical engineers require an energetic 


representative for the Lancashire district. 


The British Westinghouse Co.. Trafford Park. Manchester. are 


advertising for armature winders. 


The Electric Construction Co. (Ltd.). Wolverhampton, require a 


draughtsman experienced in all classes of a.c. machinery. 


Whitehaven Corporation invite applications for the position of 


Borough Electrical Engineer. Salary £250. Particulars from the 
Town Clerk. Applications by noon Sept. 22 


Leek Urban District Council invite applications for the appoint. 


ment of electrical engineer to take charge of their electricity under- 
taking. Commencing salary £225 per annum, rising to £275 by 
annual increments of £10. Applications to the clerk of the Council. 
Mr. Harold Henshaw, by noon of Monday, Sept. 15. 


Applications are invited for the chair of physics in the Univer- 


sity of Otago, Dunedin, N.Z. Salary £700. Applications (on forms 
to be obtained from the High Commissioner for New Zealand, 13, 
Victoria-street, London, S.W.) by Sept. 24. 


Professors of chemistry and physies are required for Auckland 


University College, Auckland, N.Z. Salaries £700 each. Par- 
ticulars from the High Commissioner for New Zealand, 13, Victoria- 
street, London, S.W., to whom applications by Sept. 30. 


A lecturer in electrical engineering is required in the University of 


Queensland. Salary £350. Applications to the Registrar. The 
University. Brisbane. by Nov. 22. Particulars from the Secretary. 
Queensland Government Offices, 409-410, Strand, London, WC. 


— 


Mr. Bernard Sankey, borough electrical egineer. Whitehaven. 


has been appointed assistant municipal electrical engineer at Port 
Elizabeth (South Africa) at a commencing salary of £500 per annum. 
The Council's chief electrical engineer, Mr. H. J. Holder, is prevented 
by ill-health from attending to his duties at present. 


Aylesbury Council have appointed Mr. W. A. Turnbull, of Stoke. 


resident electrical engineer at a salary of £200 per annum. 


Out. of the candidates the Electric Light Committee selected the fol. 


lowing for interview by the Council :—Messrs. A. J. Abraham (Aberdare). 
R. W. Weare (Chichester), H. W. Everett (Clacton), and W. A. Turnbull. 
In the final voting Mr. Turnbull received seven votes and Mr. Abraham 
six votes. 


Mr. W. Bangor Jones, Connahs Quay. has been appointed (out of 
70 candidates) electrical engineer to Bettws-y-coed Urban Council. 


—H 


INSTITUTIONS AND SOCIETIES. 


Municipal Tramways Association.— The 12th annual conference of 
this Association will be held at Sheffield. as already announced. from 
Sept. 23rd to 26th. Business will hegin on the following day with 
a presidential address by Mr. A. R. Fearnley. manager of the 
Sheffield Corporation tramways. The Papers to be read during the 
conference include ** Advantages and Disadvantages of Platform 
Fare Collection," by Ald. S. Flint; “ The Maintenance of Paving on 
Tramway Track. as affected by sec. 28 of the Tramways Act, 1870. 


by. Mr. W. C. Fenton and ‘ Urban Passenger Transport." by Mr. 
J. B. Hamilton. 


re —À— — — MM o —— € —o—— — a 


ARRANGEMENTS FOR THE WEEK. 


BRITISH ASSOCIATION-—BIRMINGHAM MEETING. 
Friday, Sept. 12th (to-day) to Sept. 17th. 


A list of the Papers of principal electrical interest to be read d ring 
the meeting was given in our issue of July 25 (p. 639). The 
actual days on which these Papers will be read will only be 


announced at the meeting, 
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and discontinuity. On the surface of Nature at first we see discon- 
tinuity ; objects detached and countable. Then we realise the air 
and other media, and so emphasise continuity and flowing quantities. 
Then we detect atoms and numerical properties, and discontinuity 
once more makes its appearance. Then we invent the ether and are 
impressed with continuity again. But this is not likely to be the end ; 
and what the ultimate end will be, or whether there is an ultimate 
end, is a question difficult to answer. The modern tendency is to 
emphasise the discontinuous or atomic character of everything. 
Matter has long been atomic, in the same sense as anthropology is 
atomic; the unit of matter is the atom, as the unit of humanity is 


the individual. Certainly, however, there is an illusion of continuity. 
It appears to be a continuous 
It is made continuous 


SIR OLIVER LODGE’S ADDRESS TO THE BRITISH 
ASSOCIATION.* 


Summary.—The President points out that a marked feature of the 
present scientific area is the discovery of, and interest in, various kinds 
of atomism ; so that continuity seems in danger of being lost sight of. 
Another tendency is toward comprchensive negative generalisations from 
a limited point of view. Another is to take refuge in rather vague forms 
of statement, and to shrink from closer examination of the puzzling and 
the obscure. Another is to deny the existence of anything which makes 
no appeal to organs of sense, and no ready response to laboratory ex peri- 
ment. Against these tendencies the President contends. He urges a 
belief in ultimate continuity as essential to science; he regards scien- 
tific concentration as an inadequate basis for philosophic generalisation ; 
he believes that obscure phenomena may be ex pressed simply if properly 
faced ; and he points out that the non-appearance of anything perfectly 
uniform and omnipresent is only what should be ex pected, and is no argu- 


ment against its real substantial existence. 


W e recognise it in the case of water. 
medium, and yet it is eertainly molecular. 
again, In a sense, bv the ether postulated in its pores; for the ether 
is essentially continuous. Though Osborne Reynolds, it is true, 
invented a discontinuous or granular ether, on the analogy of the 
Electricity itself£— i.e., electric charge— strange!y enough 


sea shore. 
There is a natural unit of electric 


has proved itself to be atomic. 
charge, as suspected by Faraday and Maxwell and named by John- 


stone Stoney. Some of the electron’s visible effects were studied by 
Crookes in a vacuum; and its weighing and measuring by J. J. 
Thomson were announced to the British Association meeting at 
Dover in 1899—a fitting prelude to the twentieth century. Even 
magnetism has been suspected of being atomic, and its hypothetical 
unit has been named in advance the magneton : but I confess that 
here I have not been shaken out of the conservative view. Discon- 
tinuity does not fail to exercise fascination even in pure mathematics. 
Curves are invented which have no tangent or differential coefficient, 
curves which consist of a succession of dots or of twists; and the 
theory of commensurable numbers seems to be exerting a dominance 
over philosophie mathematical thought as well as over physical 
problems. And not only these fairly accepted results are prominent, 
but some more difficult and unexpected theses in the same direction 
are being propounded, and the atomic character of energy is advo- 
Then again radiation is showing signs of becoming atomic 


CONTINUITY. 
Natura non vincitur nisi parendo. 


Let us ask what, in the main, is the characteristic of the promising 
though perturbing period in which we live. Different persons would 
give different answers, but the answer I venture to give is— rapid 
progress, combined with fundamental scepticism. Rapid progress 
was not characteristic of the latter half of the nineteenth century— 
at least not in physics. Fine solid dynamical foundations were laid, 
and the edifice of knowledge was consolidated ; but wholly fresh 
ground was not being opened up, and totally new buildings 
were not expected. With the realisation of predicted ether waves 
in 1888, the discovery of X-rays in 1895, spontaneous radio-activity 
in 1896, and the isolation of the electron in 1898, expectation of 
further achievement became vivid ; and novelties, experimental, 
theoretical and speculative, have been showered upon us ever sínce 
this century began. Of the progress I shall say little—there must 
always be some uncertainty as to which particular achievement 
permanently contributes to it ; but I will speak about the funda- 
mental scepticism. To exhibit my meaning very briefly, I may cite 
the kind of dominating controversies now extant, employing as far 
as possible only a single word in each case so as to emphasise the 
necessary brevity and insufticiency of the reference. In physiology 
the conflict ranges round vitalism. (My immediate predecessor dealt 
with the subject at Dundee.) In chemistry the debate concerns 
atomic structure. (My penultimate predecessor is well aware of 
pugnacity in that region.) In biology the dispute is on the laws of 
inheritance. (My successor is sure to deal with'this subject ; prob- 
ably in a way not deficient in liveliness.) And besides these major 
controversies, debate is active in other sections: In education, 
curricula generally are being overhauled or fundamentally criticised, 
and revolutionary ideas are promulgated concerning the advantages 
of freedom for infants. In economic and political science, or socio- 
logy, what is there that is not under discussion ? Not property 
alone, nor land alone, but everything— back to the garden of Eden 
and the inter-relations of men and women.  Lastlv, in the vast 
group of mathematical and physical sciences, ‘ slurred over rather 
than summed up as section A,” present-day scepticism concerns 
what, if I had to express it in one word, I should call continuity. 

Still more fundamental and deep-rooted than any of these sectional 
debates, however, a critical examination of scientific foundations 
generally is going on ; and a kind of philosophie scepticism is in the 
ascendant, resulting in a mistrust of purely intellectual processes 
and in a recognition of the limited scope of science. One thing is 
very notable, that it is closer and more exact knowledge that has led 
to the kind of scientific scepticism now referred to; and that the simple 
laws on which we used to be working were thus simple and discover- 
able because the full complexity of existence was tempered to our 
ken by the roughness of our means of observation. In most parts of 


cated. 


or discontinuous. 
The forms of energy can be classified as either a translation, a 


rotation or & vibration of pieces of matter of different sizes, from 
stars and planets down to atoms and electrons; or else an etherial 
strain which in various different ways is manifested by the behaviour 
of such masses of matter as appeal to our senses. Some of the facts 
responsible for the suggestion that energy is atomic seem to me to 
depend on the discontinuous nature of the structure of a material 
atom, and on the high velocity of its constituent particles. The 
apparently discontinuous emission of radiation is, I believe, due to 
features in the real discontinuity of matter. Disturbances inside an 
atom appear to be essentially catastrophic; a portion is liable to 
be ejected with violence. "There appears to be a critical velocity 
below which ejection does not take place; and, when it does, there 
also occurs a sudden re-arrangement of parts which is presumably 
responsible for some perceptible etherial radiation. Hence it is, [ 
suppose, that radiation comes off in gushes or bursts; and hence it 
appears to consist of indivisible units. The occasional phenomenon 
of new stars, as compared with the steady orbital motion of the 
millions of recognised bodies, may be- suggested as an astronomical 
analogue. The hypothesis of quanta was devised to reconcile the 
law that the energy of a group of colliding molecules must in the long 
run be equally shared among all their degrees of freedom, with the 
observed fact that the energy is really shared into only a small 
number of equal parts. For if vibration-possibilities have to be 
taken into account, the number of degrees of molecular freedom must 
be very large, and energy shared among them ought soon to be all 
frittered away ; whereas it is not. Hence the idea is suggested that 
minor degrees of freedom are initially excluded from sharing the 
energy, because they cannot be supplied with less than one atom of it. 

Now in all the debatable matters of which I have indicated possi- 
bilities I want to urge a conservative attitude. I accept the new 
experimental results on which some of these theories— such as the 
principle of relativity— are based, and am profoundly interested in 


physies simplicity has sooner or later to give place to complexity : 
though certainly I urge that the simple laws were true, and are still 


true, as far as they go, their inaccuracy being only detected by 


further real discovery. The reason they are departed from becomes 
known to us; the law is not really disobeyed, but is modified through 
the action of a known additional cause. Hence it is all in the direc- 
tion of progress. 

If we had to summarise the main trend of physical controversy at 
present, I feel inclined to urge that it largely turns on the question as 
to which way ultimate victory lies in the fight between continuity 


* Extracts from the Presidential Address delivered by Sir Oliver Lodge, 
D.Sc., F.R.S., to the British Association at Birmingham on Wednesday 


jast. 


them, but I do not feel that they are so revolutionary as thcir pro- 
pounders think. I see a way to retain the old and yet embrace the 
new, and I urge moderation in the uprooting and removal of land- 
marks. And of these the chief is continuity. I cannot imagine tke 
exertion of mechanical force across empty space, no matter how 
minute; a continuous medium seems to me essential. I cannot 
admit discontinuity in either space or time, nor can I imagine any 
sort of experiment which would justify such a hypothesis. For 
surely we must realise that we know nothing experimental of either 
space or time, we cannot modify them in any way. We make ex- 
periments on bodies, and only on bodies, using “ body " as an ex- 
ceedingly general term. We have no reason to postulate anything 
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but continuity for space and time. We cut them up into conven- 
tional units for convenience’ sake, and those units we can count; 
but there is really nothing atomic or countable about the things 
themselves. We can count the rotations of the earth, or the revo- 
lutions of an electron, or the vibrations of a pendulum, or the waves 
of light. All these are concrete and tractable physical entities; but 
space and time are ultimate data, abstractions based on experience. 
W e know them through motion, and through motion only, and motion 
is essentially continuous. Very well, then, what about the ether; 
is that in the same predicament ? Is that an abstraction, or a mere 
convention, or is it a concrete physical entity on which we can experi- 
ment ? Now it has to be freely admitted that it is exceedingly difficult 
to make experiments on the ether. It does not appeal to sense, and 
we know no means of getting hold of it. The one thing we know 
metrical about it is the velocity with which it can transmit transverse 
waves, That is clear and definite, and thereby to my judgement it 
proves itself a physical agent ; not indeed tangible or sensible. but 
yet concretely real. But it does elude our laboratory grasp. If we 
rapidly move matter through it. hoping to grip it and move it too, 
we fail: there is no mechanical connection. And even if we experi- 
ment on light we fail too. *o long as transparent matter is moving 
relatively to us, light can be affected inside that matter ; but when 
matter is relatively stationary to matter nothing observable takes 
place, however fast things may be moving, so loug as they move 
together. Hence arises the idea that motion with respect to ether 
is meaningless: and the fact that only relative motion of pieces of 
matter with respect to each other has so far been observed is the 
foundation of the principle of relativity. It sounds simple enough 
as thus stated, but in its development it is an ingenious and compli- 
cated doctrine embodying surprising consequences which have been 
worked out by Prof. Einstein aud his disciples with consummate 
ingenuity. 

Now the facts are that no motion with reference to the ether alone 
has ever vet been observed: there are always curious Compensating 
effeets which just cancel out the movement-terms and destroy. or 
effectively mask any phenomenon that might otherwise be expected. 
When matter moves past matter observation ean be made: but, 
even so, no consequent locomotion of ether, outside the actually 
moving particles, can be detected. To detect motion through ether 
we must use an ctherial process. We may use radiation, and try to 
compare the speeds of light along or across the motion ; or we might 
try to measure the speed, first with the motion and then against it. 
But how are we to make the comparison ? If the time of emission 
from a distant source is given by a distant clock, that clock must be 
observed through a telescope, that is, by a beam of light; which is 
plainly a compensating process, Or the light from a neighbouring 
source can be sent back to us by a distant mirror; when again there 
will be compensation. Or the starting of light from a distant ter- 
restrial source may be telegraphed to us, either with a wire or without; 
but it is the ether that conveys the message in either case, so again 
there will be compensation. Electricity, magnetism, and light, are 
all effects of the ether. Use cohesion, then; have a rod stretching 
from one place to another, and measure that. But cohesion is trans- 
mitted by the ether too, if, as believed, it is the universal binding 
medium. Compensation is likely ; compensation can, on the elec- 
trical theory of matter, be predicted. Use some action not dependent 
on ether, then. Very well, where shall we find it ? If the electrical 
theory of matter be true, every material interaction will be elec- 
trical, i.e., etherial; and hence arises our difficulty. Every kind of 
foce is transmitted by the ether, and hence, so long as all our appa- 
ratus is travelling together at one and the same pace, we have no 
chance of detecting the motion. That is the strength of the principle 
of relativity. The changes are not zero, but they cancel each other 
out of observation. 

The electrical theory of matter is a positive achievement, and has 
positive results. By its aid we make experiments which throw light 
upon the relation between matter and the ether of space. The 
principle of relativity, which seeks to replace it, is a principle of 
negation, & negative proposition, a statement that observation of 
certain facts can never be made, a denial of any relation between 
matter and ether, a virtual denial that the ether exists. Whereas 
if we admit the real changes that go on by reason of rapid motion, a 
whole field is open for discovery ; it is even possible to investigate 
the changes in shape of an electron—appallingly minute though it is 
—as it approaches the speed of light ; and properties belonging to 
the ether of space, evasive though it be, cannot lag far behind. The 
ether of space is at least the great engine of continuity. It may be 
much more, for without it there could hardly be a material universe 
at al. Certainly, however, it is essentia] to continuity; it is the 
one all-permeating substance that binds the whole of the particles 
cf matter together. It is the uniting and binding medium without 

which, if matter could exist at all, it could exist only as chaotic and 


isolated fragments; and it is the universal medium of communica- 
tion between worlds and particles. And yet it is possible for people 
to deny its existence, because it is unrelated to any of our senses, ex- 
cept sight—and to that only in an indirect and not easily recognised 
fashion. 

I hold that science is incompetent to make comprehensive denials, 
even about the ether, and that it goes wrong when it makes the 
attempt. Science should not deal in negations; it is strong in 
affirmations, but nothing based on abstraction ought to presume to 
deny outside its own region. It often happens that things abstracted 
from and ignored by one branch of science may be taken into con- 
sideration by another. Yet none of these ignored things should be 
denied. Denial is no more infallible than assertion. 

All intellectual processes are based on abstraction. Hence it is 
that science has no authority in denials. To deny effectively needs 
much more comprehensive knowledge than to assert. And abstrac- 
tion is essentially not comprehensive ; one cannot have it both ways. 
Science employs the methods of abstraction and thereby makes its 
discoveries. The reason why some physiologists insist so strenu- 
ously on the validity and self-sufficiency of the laws of physics and 
chemistry, and resist the temptation to appeal to unknown causes— 
even though the guiding influence and spontaneity of living things 
are occasionally conspicuous as well as inexplicable— is that they are 
kcen to do their proper work ; and their proper work is to pursue the 
laws of ordinary physical energy. into the intricacies of “ colloidal 
electrolytic structures of great chemical complexity " and to study 
its behaviour there. W hat we have clearly to grasp, on their testi- 
mony, is that for all the terrestrial manifestations of life the ordinary 
physical and chemical processes have to serve. There are not new 
laws for living matter and old laws for non-living, the laws are the 
same; or if ever they differ, the burden of proof rests on him who sus- 
tains the difference. The conservation of energy, the laws of chemical 
combination. the laws of electric currents, of radiation, &c., &c.—-all 
the laws of chemistry and physics— may be applied without hesita- 
tion in the organic domain. Whether they are sufficient is op?n to 
question, but as far as they go they are necessary ; and it is the 
business of the physiologist to seek out and demonstrate the action 
of those laws in every vital action. 

I observe that by some critics l have been called a vitalist, and iż a 
sense [am ; but I am not a vitalist if vitalism means an appeal to an 
undefined “ vital force " (an objectionable term 1 have never thought 
of using) as against the laws of chemistry and physics. Those laws 
must. be supplemented, but need by no means be superseded. The 
business of science is to trace out their mode of action everywhere, 
as far and as fully as possible; and it is a true instinct which resents 
the medizval practice of freely introducing spiritual and unknown 
causes into working science. In science an appeal to occult quali- 
tics must be illegitimate. and be a barrier to experiment and research 
generally ; as, when anything is called an Act of God— and when no 
more is said. The occurrence is left unexplained. As an ultimate 
statement such a phrase may be not only true but universal in its 
application. But there are always proximate explanations which 
may be looked for and discovered with patience. So, lightning. 
earthquakes and other portents are reduced to natural causes. No 
ultimate explanation is ever attained by science: proximate ex- 
planations only. They are what it exists for; and it is the business 
of scientific men to seek them. So it is always in science, and its 
progress began when unknown causes were eliminated and treated 
as non-existent. Those causes, so far as they exist, must establish 
their footing by direct investigation and research ; carried on in the 
first instance apart from the long recognised branches of science. until 
the time when they too have become sufficiently definite to be en- 
titled to be called scientific. Outlandish territories may in time be 
incorporated as states, but they must make their claim gaod and 
become civilised first. 

It is well for people to understand this definite limitation of scope 
quite clearly, else they wrest the splendid work of biologists to their 
own confusion— helped it is true by a few of the more robust or less 
responsible theorisers, among those who should be better informed 
and more carefully critical in their philosophising utterances. But. 
as is well known, there are more than a few biologists who, when taking 
a broad survey of their subject, clearlv perceive and teach that before 
all the actions of live things are fully explained some hitherto ex- 
cluded causes must be postulated. Ever since the time of J. R. 
Maver it has been becoming more and more certain that, as regards 
performance of work, a living thing obevs the laws of physics, like 
everything else : but undoubtedly it initiates processes and produces 
results that without it could not have occurred. The behaviour of a 
ship firing shot and shell is explicable in terms of energy. but the 
discrimination which it exercises between friend and foe is not so 
explicable. There is plenty of physics and chemistry and mechanics 
about every vital action, but for a complete understanding of it 
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something beyond physics and chemistry is needed. And life 
introduces an incalculable element. The vagaries of a fire or a 
cyclone could all be predicted by Laplace's calculator, given the 
initial positions, velocities, and the law of acceleration of the mole- 
cules; but no mathematician could calculate the orbit of a common 
house-fly. A physicist into whose galvanometer a spider had crept 
would be liable to get phenomena of a kind quite inexplicable, until 
he discovered the supernatural-— i.e., literally super-physical cause. 
I will risk the assertion that life introduces something incalculable 
and purposeful amid the laws of physics ; it thus distinctly supple- 
ments those laws, though it leaves them otherwise precisely as they 
were and obeys them all. 

What appears to be quite certain is that there can be no terrestrial 
manifestation of life without matter. Hence naturally they say, 
or they approve such sayings as, “ I discern in matter the promise 
and potency of all forms of life." Of all terrestrial manifestations of 
life, certainlv. How else could it manifest itself save through 
matter? “I detect nothing in the organism but the laws of 
chemistry and physics," it is said. Very well; naturally enough. 
That is what they are after; they are studying the physical and 
chemical aspects or manifestations of life. But life itself —life and 
mind and consciousness—they are not studying, and they exclude 
them from their purview. Matter is what appeals to our senses here 
and now; Materialism is appropriate to the material world ; and 
not as a philosophy but as a working creed, as a proximate and 
immediate formula for guiding research. Everything bevond that 
belongs to another region, and must be reached by other methods. 
To explain the psychical in terms of physics and chemistry is simply 
impossil l^; hence there is a tendency to deny its existence, save as 


anepiphenomenon. But all such philosophising is unjustified, and 


is really bad metaphysics. 

But although life and mind mav be excluded from physiology they 
are not excluded from science. Of course not. It is not reasonable 
to say that things necessarily elude investigation merely because we 
do not knock up against them. Yet the mistake is sometimes 
made. The ether makes no appeal to sense, therefore, some are 
beginning to sav that it does not exist. Mind is occasionally put 
into the same predicament. Life is not detected in the labora- 
tory, save in its physical and chemical manifestations; but we 
may have to admit that it guides processes nevertheless, It may 
be called a catalytic agent. To understand the action of life 
itself, the simplest plan is not to think of a microscopic organism. 
or any unfamiliar animal. but to make use of our own experience 
as living beings. Any positive instance serves to stem a compre- 
hensive denial; and if the reality of mind and guidance and plan 
is denied because they make no appeal to sense. then think how the 
world would appear to an observer to whom the existence of men 
was unknown and undiscoverable. while vet all the laws and activities 
of Nature went on as they do now. Suppose, then, that man made 
no appeal to the senses of an observer of this planet. Suppose an 
outside observer could see all the events occurring in the world, 
sive only that he could not see animals or men. He would describe 
what he saw much as we have to descrihe the activities initiated by 
life. If he looked at the Firth of Forth. for instance, he would see 
piers arising in the water, beginning to sprout, reaching across in 
strange manner till they actually join or are joined by pieces attracted 
up from below to complete the circuit (a solid circuit round the 
current). He would see a sort of bridge or filament thus constructed, 
from one shore to the other, and across this bridge insect-like things 
crawling and returning for no very obvious reason. If told that an 
engineer, a designer in London. called Benjamin Baker. had anything 
to do with it the idea would be preposterous, One conclusive 
argument is final against such a superstitious hypothesis—he is not 
there, and a thing plainly cannot act where it is not. But although 
we, with our greater advantages, perceive that the right solution for 
such an observer would be the recognition of some unknown agency 
or agent, it must be admitted that an explanation in terms of a vague 
entity called vital force would be useless, and might be so worded as 
to be misleading ; whereas a statement in terms of mechanics and 
physics could be clear and definite and true ag far as it went, though 
it must necessarily be incomplete. 

And note that what we observe, in such understood cases, is an 
?nteraclion. of mind and matter; not parallelism nor epipheno- 
menalism, nor anything strained or difficult ; but a straightforward 
utilisation of the properties of matter and energv for purposes con- 
ceived in the mind and executed by muscles guided by acts of will. 
But. it will be said, this is unfair. for we know that there is design 
in the Forth Bridge or the Nile Dam, we have seen the plans and 
understand the agencies at work; we know that it was conceived 
and guided by life and mind, it is unfair to quote this as though it 
could simulate an automatic process. Not at all. sav the extreme 
school of biologists whom I am criticising, ór ought to say if they 


were consistent, there is nothing but chemistry and physics at work 
anywhere; and the mental activity apparently demonstrated by 
those structures is only an illusion, an epiphenomenon ; the laws of 
chemistry and physics are supreme, and they are sufficient to account 
for everything ! Well. they account for things up to a point ; they 
account in part for the colour of a sunset. for the majesty of a moun- 
tain peak. for the glorv of animate existence ; but do they account 
for everything completely * Do they account for our own feeling 
of jov and exaltation. for our sense of beauty, for the manifest beauty 
existing throughout Nature? Do not these things suggest something 
higher and nobler and more jovous, something for the sake of which 


all the struggle for existence goes on ? 

| Surely there must be a deeper meaning involved in natural objects. 
Orthodox explanations are only partial, though true as far as they 
go. When we examine each parti-coloured pinnule in a peacock's 
tail. or hair in a zebra’s hide. and realise that the varying shades on 
each are so placed as to contribute to the general design and pattern, 
it becomes exceedingly difficult to explain how this organised co- 
operation of parts, this harmonious distribution of pigment cells. 
has come about on merely mechanical principles. It would be as 
easy to explain the sprouting of the cantilevers of the Forth Bridge 
from its piers, or the flocking of the stones of the Nile Dam by chemio- 
taxis. Flowers attract insects for fertilisation. and fruit tempts 
animals to eat it in order to carry seeds: but these explanations 


cannot be final. We have still to explain the insects. So much 
beauty cannot be necessary merely to attract their attention. We 
Why 


have further to explain this competitive striving towards life. 

Surely the effort must have some sig- 
We thus reach the problem 
The mechanism 


do things struggle to exist ? 
nificance. the development some aim. 
of existence itself and the meaning of evolution. 
whereby existence entrenches itself is manifest. or at least has been 

Natural se'ection is à vera causa. so 


to a large extent discovered. 
far as it goes; but if so much beauty is necessary for insects. what 
about the beauty of a landscape or of clouds? What utilitarian 
object do those subserve ? Beauty in general is not taken into 
account by science. Very well, that may be all right. but it exists 
nevertheless. It is not my function to discuss it. No: but it is 
my function to remind vou and myself that our studies do not 
exhaust the universe, and that if we dogmatise in a negative direc- 
tion. and say that we can reduce everything to physics and chemistry, 
we gibbet ourselves as ludicrously narrow pedants. and are falling 
far short of the richness and fullness of our human birthright. 

But if we have learnt from science that evolution is real. we have 
learnt a great deal. Surely evolution is not an illusion. surely the 
universe progresses in time. Time and space and matter are abstrac- 
tions, but are none the less real ; they are data given by experience. 
and time is the keystone of evolution. We abstract from living, 
moving realitv a certain static aspect,.and we call it matter: we 
abstract the element of progressiveness, and we call it time. When 
these two abstractions combine, co-operate, interact. we get reality 
again. It is like Povrting's theorem. The only wav to refute or 
confuse the theorv of evolution is to introduce the subjectivity 


That theory involves the reality of time, and it is in 


of time. 
6€ . 
creative 


this sensé that Prof. Bergson uses the great phrase 
evolution.” 

I see the whole of material existence as a steady passage from past 
to future. only the single instant which we call the present being 
actual. The past is not non-existent, however, it is stored in our 
memories, there is a record of it in matter, and the present is based 
upon it; the future is the outcome of the present, and is the product 
of evolution. Where inorganic matter alone is concerned, there 
everything is determined. Wherever full consciousness has entered 
new powers arise. and the faculties and desires of the conscious parts 
of the scheme have an effect upon the whole. 1t is not guided from 
outside. but from within; and the guiding power is immanent at : 
every instant, Of this guiding power we are a small but not wholly 
insignificant portion. That evolutionary progress is real is a doc- 
trine of profound significance, and our efforts at social betterment 
are justified because we are a part of the scheme, a part that has 
hecome conscious, a part that realises, dimly at any rate, what it is 
doing and what it is aiming at. Planning and aiming are, therefore, 
not absent from the whole, for we are part of the whole, and are 
conscious of them in ourselves. Either we are immortal beings or 
we are not. We may not know our destiny, but we must have a 
destiny of some sort. Those who make denials are just as likely 
to be wrong as those who make assertions; in fact. denials are 
assertions thrown into negative form. Scientific men are looked 
up to as authorities and should be careful not to mislead. Science 
may not be able to reveal human destiny. but it certainly should not 
obscure it. Things are as they are whether we find them out or not. 
and if we make rash and false statements posterity will detect us— 
if posterity ever troubles its head about us. 1 am one of those who 
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think that the methods of science are not so limited in their scope 
as has been thought ; that they can be applied much more widely, 
and that the psychic region can be studied and brought under law. 
too. Allow us, anvhow, to make the attempt; give us a fair field. 
Let those who prefer the materialistic hypothesis by all means 
develop their thesis as far as they can ; but let us try what we can 
do in the psychical region, and see which wins. Our methods are 
really the same as theirs—the subject-matter differs. Neither 
should abuse the other for making the attempt. 

Whether such things as intuition and revelation ever occur is an 
open question. There are some who have reason to say that they 
do. They are at any rate not to be denied off-hand. In fact, it is 
always extremely difficult to deny anything of a general character, 
since evidence in its favour may be only hidden and not forthcoming. 
especially not forthcoming at any particular age of the world’s his- 
torv, or at any particular stage of individual mental development. 
Mysticism must have its place, though its relation to science has, so 
far. not been found. They have appeared disparate and discon- 
nected, but there need be no hostility between them. Every kind 
of reality must be ascertained and dealt with by proper methods. If 
the voices of Socrates and of Joan of Arc represent real psychical 
experiences, they must belong to the intelligible universe. 

Although I am speaking ex-cathedra, as one of the representatives 
of orthodox science, | will not shrink from a personal note summaris- 
ing the result on my own mind of 30 vears’ experience of psychical 
research, begun without predilection—indeed, with the usual hostile 
prejudice. This is not the place to enter into details or to’ discuss 
facts scorned by orthodox science, but 1 cannot help remembering 
that an utterance from this chair is no ephemeral production, for it 
remains to be criticised by generations yet unborn, whose know- 
ledge must inevitably be fuller and wider than our own. Your 
president, therefore, should not be completely bound by the shackles 
of present-day orthodoxy, nor limited to beliefs fashionable at the 
time. In justice to myself and my co-workers I must risk annoying 
my present hearers, not only by leaving on record our conviction 
that occurrences now regarded as occult can be examined and re- 
duced to order by the methods of science carefully and persistently 
applied, but by going further and saying with the utmost brevity, 
that already the facts so examined have convinced me that memory 
and affection are not limited to that association with matter by which 
alone they can manifest themselves here and now, and that per- 
sonality persists bevond bodily death. The evidence to my mind 
goes to prove that discarnate intelligence, under certain conditions, 
may interact with us on the material side, thus indirectly coming 
within our scientific ken ; and that gradually we may hope to attain 
some understanding of the nature of a larger, perhaps etherial, 
existence, and of the conditions regulating intercourse across the 
chasm. A body of responsible investigators has even now landed on 
the treacherous but promising shores of a new continent. 

Many scientific men still feel in pugnacious mood towards theology 
because of the exaggerated dogmatism which our predecessors 
encountered and overcame in the past. "They had to struggle for 
freedom to find truth in their own way ; but the struggle was a 
miserable necessity, and has left some evil effects, And one of them 
is this lack of sympathy, this occasional hostility. to other more 
spiritual forms of truth. We cannot really and seriously suppose 
that truth began to arrive on this planet a few centuries ago. The 
pre-scientific insight of genius—of poets and prophets and saints— 
was of supreme value, and the access of those inspired seers to the 
heart of the universe was profound. But the camp followers. the 
scribes and pharisees. by whatever name they may be called, had no 
such insight, only a vicious or a foolish obstinacy ; and the prophets 
of a new era were stoned, Now at last we of the new era have been 
victorious; we inherit the fruits of the age-long conflict, and the 
stones are in our hands. Let us not fall into the old mistake of 
thinking that ours is the only way of exploring the multifarious 
depths of the universe. and that all others are worthless and mis- 
taken. ‘The universe is a larger thing than we have any conception 
of. and no one method of search will exhaust its treasures. Men and 
brethren, we are trustees of the truth of the physical universe às 
scientifically explored. let us be faithful to our trust. Genuine 
religion has its roots deep down in the heart of humanity and in the 
reality of things. It is not surprising that by our methods we fail 
to grasp it; the actions of the Deity make no appeal to any special 
sense, only a universal appeal; and our methods are, as we know, 
incompetent to detect complete uniformity. There is a principle 
of relativity here, and unless we encounter flaw or jar or change 
nothing in us responds; we are deaf and blind, therefore. to the 
immanent grandeur around us, unless we have insight enough to 
appreciate the whole, and to recognise in the woven fabric of existence 
flowing steadily from the loom in an infinite progress towards per- 
fection, the ever-growing garment of a transcendent God. 


Ü 


NEW YORE, NEW HAVEN AND HARTFORD RAILWAY 
ELECTRIFICATION.* 


The approaching completion of the electrification of the New York, 
New Haven and Hartford Railway between Stamford and New 
Haven, and the rapid extension of electric service into the Harlem 
River goods yard emphasise anew the adaptability of the single- 
phase system for heavy trunk-line work and illustrate afresh the 
striking advantages of electric motive power over steam locomotives, 
When service is established between Stamford and New Haven the 
entire main line of 73 miles from terminal to terminal between the 
Grand Central Station in New York City and the latter town will be 
operated by electric locomotives, both for passenger and goods 
traffic. This means thata complete " engine stage " will be electrified, 
and the operating economies of electricity will be given a fair chance 
to display themselves. Even with partial electric service a fine 
showing is reported by the New Haven officials, but it is obvious 
that no mixed system can perform as efficiently as one which is 
uniform in its engineering characteristics. Enough has been learned, 
however, to indicate that the electrification of the entire system is 
practicable along the lines now laid down, although the cost of such 
an undertaking on a network like that of the New Haven naturally 
makes it necessary to establish electrification first upon trunk lines 
and important suburban branches. 

The installation of electric shunting service at the Harlem River 
Yard, outside New York, is one of the most interesting developments 
on the system. This is one of the largest goods terminals in the 
United States, containing 86 miles of track, and is the first noiseless 
and smokceless goods yard of any size to be equipped with electric 
locomotives. The total car movement here averages 5,000 cars per 
day, and there are now over half-a-dozen electric shunting engines 
constantly at work, more than half the service being thus handled. 
Complete electrification is being installed as fast as possible. In the 
clectrified section of the yard the absence of smoke and noise is 
striking. The classification of cars proceeds almost in silence, the 
only noise being an occasional squeak of a wheel or the sound of 
couplings coming together. The electric shunter goes about its task 
without showing any of the signs of distress common in the use of 
steam shunting engines, and the volume of traffic which each machine 
handles is much greater than under the former steam conditions. 
Despite the fact that 500 men are constantly at work in the yard with 
many on the tops of the cars and with a clearance of about 2ft. between 
the head and the catenary 11,000-volt trolley used in power distribu- 
tion, no accident had occurred up to a very recent date, showing that 
the hazards in the electritied freight yard are practically no greater 
than in an ordinary one. Except at points where it passes under 
highway bridges, the contact wire is carried 22-5 ft. above the top 
of the rail. 

Electrification of the terminal has already shown many advantages. 
Cars can be picked up much more quickly by the electric locomotive, 
and there is a saving of valuable time formerly lost in coaling and 
cleaning engines. A steam locomotive arriving from a long run 
requires two hours before it is ready for the return trip, compared with 
30 minutes in the case of the electric locomotive. In the Westchester 
auxiliary yard two electric shunting engines are doing the work for 
which three steam engines were formerly employed. Large civic 
improvements have also resulted from the electritication through the 
elimination of the noise and smoke of goods handling. New Rochelle, 
Mount Vernon, Woodlawn and Stamford also have electrically- 
operated goods yards, and at these places no longer does the jerky 
shunting engine, with its sharp exhausts and slipping drivers disturb 
the small hours of the night. The electrification of the goods yard 
in the Bronx has already resulted in the erection of apartment houses 
on land formerly considered undesirable, With the establishment of 
goods service by electric motive power between the New York 
terminal and New Haven, the days of the old-fashioned goods train, 
stopping to drop off cars at stations, will be past. In the zone 
between New York and Stamford way goods are now distributed 
from the Harlem River Yard by electric locomotives, thus enabling 
the main line to be kept much freer than in the old days. 


ee 


Electric Cooking in Shanghai.—It is stated by the “ Elec- 
trical Review and Western Electrician " that a cooking and 
heating load of 674 kw. was connected in 1912 to the mains of 
the Shanghai Municipal Council in China. A monthly rental 
of 0-5 tael, or 1s. 4d., is charged for the equipment, either 
cooking stoves or radiators. 2E 


* From the “ Electrical Review and Western Electrician.” 
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SYNCHRONOUS AND ASYNCHRONOUS REACTANCE. 


BY J. REZELMAN. 


Summary.—This article deals with the reactance of a turbo-alternator 
having a solid cylindrical rotor, and summarises the results obtained for 
machines previously analysed by the author. 


In a previous article* the reactance has been analysed of a 
turbo-alternator having a rotor built up of uninsulated stamp- 
ings Imm. thick; the present article describes experiments 
carried out on another turbo-alternator with a smooth rotor, 
the rotor, however, being of solid steel. 

Three-phase Turbo-alternator—200 k.v.a., two poles; 460 
volts between phases, 50 periods, 3,000 revs. per min. 


Stator. 
Vint, 7410 mm. .............L.L.. 
l=420—8 x 7-5 mm. ...... 


t=644 mm. 
,7:390 mm. 


Slots 266 (8x33) ............... t,-19-5 mm. (Fig. 1.) | 
6215 pels gan: | 


Rotor. 
d=) mm. 


est, = 100 mm. ...... uses. 
t.= 34-9 mm. 


Divisions «36... 50 c6cciet see cases 
Slots = 24 (13 x 70) with 16 bars (Fig. 1). 


— ee —— we 


Rotor 


R- 


ee ee 


| | 
le- JZ- > 
Fic. I. 


The stator has an odd number of slots per pole and phase, and 
an unsymmetrical arrangement of the end coils, being wound | 
ll per pole. The end connections from six slots are bent | 
upwards, and those from the remaining five downwards. The 
lengths l, are the same for the three phases; it has been 
possible to obtain this by using a bar winding with soldered end 
connections, the connections of a coil being placed on the one 
*nd against the stampings, and on the other at the outside. 


1.=1,100 mm. 
a=1,,=900 mm. ...... U,, = 195 mm. ...... Un 


le=200 mm. ...... U =440 mm. 


A.—Without rotor or winding end covers. | 
The experimental results were the same for each phase and ! 


are shown in Table I. 

For one phase only : Q==33, q=11. 

From calculation— 

A,= 2-4 and 4,— 13-95, 

whence Ta tL. = 0:00645 + 0-0374 = 0-043850 
and L,, = 0-0723 — 0-04385 = 0-028450. 

We thus find for the induction coefficiznt A of the end coils 
À — 0:275. 

* Turbo alternator, 4,000 k.v.a., 6,600 volts, SUM, 4 poles, 1,500 
revs. per min., with cylindrical laminated rotor, THE ELECTRICIAN, 
Vol. LXVIII., pp. 550 and 590. 


—]175 mm. 


l 


8 


Fic. 


results. 
slowly tuming there are E.M.F.s between the rings of the open 


| For two phases m serics : Q=33, 5 —22. 


A, — 3-1 and 4,—16-9, 

whence z,,4-z,,—0-0129--0-0910 = 0-1039c». 

The coefficient of mutuel induction between the end coils is 
1131. 
B.—With rotor and winding end shie:ds. 

Very accurate measurements have been made with the rotor 
in both the antagonistic and the transverse positions, and when 
slowly rotating :— : 

(1) Single phase, one phase only. 

(2) Single phase, two phases in series. 


(3) Three phase. 


s s 
B onz- Ring 
r intercing 
the bolts 


AT ON Su 


Bronze Rin g 


Rotor 


iilii TIT 


c 


2.—'|HREE-PHASE  TURBO-ALTERNATOR, ZOO K.v.A., 460. VOLTS, 
50 ~, 3,000 REVS. PER MIN. 


The following points may be noticed about the experimental 
In the two first ceses (1) and (2), when the rotor is 


Fic. 3.—Two-PoLE TURBO-ALTERNATOR WITH BRONZE RINGS HOLDING 


THE EXTERIOR WINDINGS. 


circuited excitation winding, as well as currents in the closed 
winding, whose effective values are approximately 77 per cent 
of the values in the corresponding antagonistic position, 


D 
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Table I. 
CES LEN | Watts per ]2, per Watts ps 
und a | fn fer | ho phages dd a | es OR TE, - aV 1-- co. $ 
Single phasc, one phase onlv...... 71:35 165 | 90 100 | 130 0:177.| 50 95 | 1-37 7°23 
Single phase, two phases in series 9-0 9-0 18-0 100 , 129 0-143 50 95 1:36 8-9 
Three phase ........cccccceeseceeeees 8-9 89 | 154 100; — 120 0.136 , 50 95 L27 | 882 
Table II. 
| Won | Exciting winding. 
mn E i is n E. SOS 5 Í VI mosg € rotor t rotor = 
| [BUE open | closed 
———— —————— SP ums dicam P GE NIC ee eta ai, ea i agen © GeKCONF MEX =. a we 
5:05 0-73 378 100 314 0-622 52 3°96 13-2 —— "e put 
527 | 078 | 605 100 204 0-558 | 52 437 e 3.39 | Antagonistic position 
(1) Single phase, one 10°0 0-85 10-85 100 645 0-645 52 7-65 0 S 
phase only 1 10-0 0-8 | 10-80 | 100 645 | 0-645 | 52 7-65 es 0 VIADSVPIS position 
675 | 095 | 770 | 100 47 | 0-817 | 52 530 10-15 | .. Tees 
L 675 | 0-93 7:68 100 306 0-588 52 5-45 iis 2-63 Slowly rotating 
566 | 558 |1l5 100 316 | 0-560 | 52 4-75 95.6 aaa 
5:87 579 | 11-82 100 262 0-446 | 52 5-25 T. 6-27 ABIAGODISHIO postion 
(2) Single phase, two ! | 8:60 8:15 16:8 100 515 0-598 52 6-72 0 ase T 
phases in series | 8°67 | 815 | 16-8 100 525 0-606 2 1 " 0 Transverse position 
7°55 T40 | 14-65 100 435 0-578 b 6-05 19-8 i 
L| TE3 — 750 — 149. | 100 | 402 | 0527 | 52 6-40 se cq dora. only rotting 
RERO oe Sah ce et a Fc TS MC E ND NE e 
| T30 , 733 1200 100 | 414 0-566 | 52 6-03 2 a v. dun. Aiunt ee 
(3) Three phases 1°37 | 7.31 12-70 | 100 376 0-510 59 6-35 , 615 | Slow ly rotating 
Further, the pressure between the rotor rings e, (and the f ...... Table IV. 
current 7\) is, for the same current in the stator, one half the Pressure Yet scs Impe- | React- | Ohmic 
MNT "bl . — Watts. | Cos 9. 
value when single phase, one phase only that it is for two phases Cre f, dance. | ance. | resis. R. 
in series or three phase. Lee Ll ee le eee | eg eee a ee T 
‘ ; , ; 83 65 . ‘ 7.45 ; 
Although the rotor is solid and provided with slots, the e 42 | i6 7 Nes 2 A on 


. : : nee 285 0-68 4-2 3-09 0-305 

wedges in which, together with the bronze winding covers, nat Taman ners eee nos een 

form a squirrel-cage winding (Fig. 2). the reactance in the We thus see that the impedance (b) agrees exactly with the 

transverse position 18 verv much greater than in the antagonistic | ratio o,/2, of Table II. 

position. | Similar experiments have been carried out on the rotor of a 
By referring to Table ITI. it will be seen that the reactance | two-pole 4,000 k.v.a. turbo-alternator, 6,600 volts between 

without rotor is very much greater than with the rotor stationary phases, 25 periods, 1,500 revs. per min., the rotor being built 


in the antagonistic position. or even when slowly turning. up of 1 mm. stampings, uninsulated. 
Table III. Pic DUREE E SPORT 
- -— PORC PRSE ERES _ f ressure urrent : » * n m pe- eac mic 
Reactance per phase at 50 periods. MEZ Es | Watts. | Cos 9. dance. | ance. | resis. R. 
I Wathirotor(excitation windingclosed). |  (@) | 293 10 | 1,350 0-46 29-3 26-0 0-36 
Without I ccc cu db) 308 10 : 585 | 054 | 108 9-34 | 0-36 
rotor. | Antagonistic Transverse | Slowly ; ; : 
position. | position. | turning. The influence of the squirrel cage which forms the secondary 
Single ph "ub dd ——(—— — —— | of the excitation winding is thus clearly seen. From what has 
ingle phase, one phase i z n 
i ee Santa ree rr 0.0539 | gone before we know that the placing of the rotor in position 
Single phase, fro phases partially or totally annuls the bore flux 9,, and that this flux is 
EST 0-0890 0-0510 0-0652 | 0-0620 | replaced by the leakage flux of the rotor. It follows that the 
Three phase .............. 0-0882 bs - 0:0615 j| introduction of the rotor increases or diminishes the reactance 


This great diminution in the reactance on placing the rotor | flux 9, ; from another point of view the importance of the 
in position is due to the suppression of the flux o,. which, for a | increase or decrease in the total reactance depends upon the 
bipolar machine, is very important in comparison with the other | relative importance of the flux ©,» in terms of the other stator 
fluxes o, and ọ,. fluxes o, and 9,. | 

With the rotor removed, we have From the results of the machines analysed up to the present 


(1) 2, 50-0374c and z,, and z, —0-0349o, we can draw up a very useful table of comparison. E 
The customary short-circuit tests have been carried out on 


-— — ——— a M EPUM E according as the rotor leakage flux is greater or less than the 


and (2) z,,=0-0455e and z,, and 2,,—0-01370 ; the 3,000 rev. per min. machine. For an exciting current; of 
the reactance z,, thus forms more than 50 per cent. of the total 10 M a the following results are obtained :— 
reactance. (1) Single phase, one phase only : 196 amperes. 
For the mean value of the reactance when the rotor is slowly (2) Single phase, two phases in series : 115 amperes. 
turning we calculate (3) Three phase : 68 amperes. 
(1) 3B, +4R,=0-00318 +.0-0189=0°0507%» instead of | The ratio R= ota Ci ee oe 
the measured value of 0-0530. uos al ellective short-circuit A.T. of stat 
and (2) 4R,+4R,=0-0255 +0-0326 =0°068lw instead of (1) |. 24 x 16x10 0-89 
the 0-062% measured. | 92x196 
The impedance of the rotor excitation winding (stator (2) NN 
removed) has also been measured at 50 periods | A2x22x115 ` ' 
(a) With brass wedges. but without bronze end covers. anal (3) | 24x16 10 
(6) With bronze end covers. : ~ 8x9329x11 n= 0°86. 


i 


THE ELECTRICIAN, SEPTEMBER 12, 1913. 929 


Table VI. 
Reactance per phase. | Cos $ | 
, DHL EERE EC EDET MES single phase | 
Machines. Single hace Single phase, two phases | I 
one phase | two phases | Three phase. , in series, and 
onlv. in series. | three phase. | 
A a C UC LC P RU TIUS EN UNS NECEM UECEUCRENEE SR NES C DET SCREEN fase. «ec ee eee eo ota 
Three phase asynchronous motor, 175 H.P., 3,000 volts, 9-9 10-7 10-75 | 0-09 — Without rotor 
50 co, 750 revs. per min., with rotor wound and short- |-————————,.———————-|i——-————- -—- E RENNES 
circuited 16:05 11:3 | 11:45 | 0-18 | With rotor slowly turning 
Three-phase asynchronous motor, 50 H.P., 380 volts, 500, 0:51 0:60 0-60 0-13 Without rotor 
3,000 revs. per min., with squirrel cage rotor 5 So n re p p omes um 
| pe 0-475 0-51 0:525 | 0-28 With rotor s]owly turning 
Si»gle-phase alternator, 75 k.v.a., 3,600 volts, 500co, 1,500 9-5 | a AS ANS ie ptor 
revs. per min., with laminated rotor, salient poles and ASEE Ee d uu ec ca 
exciting winding short-circuited 11-6 | zi | 0:27 — With rotor slowly turning 
"Th*ee-phase alternator, 75 k.v.a., 120 volts, 5003, 750 revs. 0-0156 0-0185 0-0171 | — 035 "thon totor 
r min., with solid salient poles and exciting winding |——-—- — c ————Àd l — 4 jM Mead i. La LA 
short-circuited 0:0305 0:0406 0-041 || 037 With rotor slowly turning 
ei —— = = ace eam | — j= m ee —————————— 
0:87 1-14 | 113 0-05 | Without rotor 


Tnree-phase turbo-alternator, 4,000 k.v.a., 6.600 volts, 50. | 
1,500 revs. per min., with smooth laminated rotor and ,-————— — —-|-——--— 
exciting winding short-circuited | 1:05 1-23 | 15 0-33 | With rotor slowly turning 


—— 


Turee-phase turbo-alternator, 200 k.v.a., 460 volts, 5075, 0:0723 0-089 0-0882 0-15 Without rotor 
3,000 revs. per min., with smooth solid rotor and exciting — Si ee —€— "E NEM MD MEMO NDERIT 
0-053 | 0-062 || 0-0615 0-53 , With rotor slowly tuming 


winding short-circuited 


—— M Me — —ÀÀ — —MMM À —— — a — ue — 


— —À — — — A — 


— 


nators dealt with. 
| Table VII. difference disappears naturally in the case of a symmetrical 


polyphase winding, but not with an unsymmetrical winding, 


Ratio R. 
l C — | that is to say, one wound per consequent poles in three planes, 
Machines. Single phase, epee E Three |as with the 4.000 k.v.a. turbo-alternator previously discussed. 
PEE Md MR phase. | In this latter case the induced E.M.F fand. in consequence, the 
Turbo-alternator, 4,000 k.v.a., | 
4 poles, 1,500 revs. per | 
min., 50co ., ....... y eseotoss 1-1 0-90 0-89 
Alternator, 75 k.v.a., 40 
poles, 1,500 revs. per | 
min., SOV ............... 1-88 
Alternator, 75 k.v.a., 8 poles, 
750 revs. per min., 500 . 0-94 0-76 0-75 
Turbo-alternator, 200 k.v.a., 
2 poles, 3,000 revs. per | 
0-89 | 0-76 0-86 


min., DOM ...........eeeeess 


———— ——— 


Table VIII. gives similarly the ratio 
R,, synchronous antagonistic reactance 


R mean asynchronous reactance 


ec 
as well as the corresponding ratio 
excitation for normal d.c. voltage with no saturation I, 


excitation for normal current on short-circuit | e 


Fic. 5.—PoLE WINDING. 


Fig. 4. —WiNDING FOR (Cow- 
SEQUENT PoLEs. FoUR POLES. Four POLES. 


| Single phase, two ; 
phases in series, | Three phase. abnormal heating of the supporting ring; the core end plates, 
and other circuits similarly situated with respect to the stator 


Machines. 
end coils, are similarly affected. 


Roa/ Ree | Lo! Lance Roa! Ree | Ino/Imcc 


ENSEM TREES aper E E 


Table VIII. | l 
Mcd E — -—— —— —- | induced current, may reach so large a value as to give rise to an 
Turbo - alternator, 4,000 k.v.a., | 


! 
"nm 1,500 revs. per min., 50% .... | 2°62 | 1-7 4:75 | 0-99 
pnus ius aS E uec 7 THE CONSTRUCTION OF ELECTROMAGNETIC 
Alternator, 75 k.v.a., 750 revs. | INSTRUMENTS. * 
per min., 50V ..... ccce 217 | 22 $32 | 142 
Turbo - alternator, l 200 k.v.a., | | oe | BY A. SCHORTAU. 
B noi. ed perm ee ine E Ib d Io ome Most measuring instrumentsj;are of the electromagnetic type, 
We thus see that the ratio R,,/R,, is as variable as the ratio | Which has the advantage of being suitable both for direct and alter- 
short-circuit current. _ _ j nate current. Moreover, they are cheap to construct. On switch- 
ee ce oa > with asynchronous motors, and that it is | boards and in all kinds of working installations they are very largely 
light-load current in use, and for such purposes they are made and sold in great quan- 
a8 Imperative to calculate the leakage reactance for alternators | tities. 
as for asynchronous motors. The drawings shown in Figs. 1 and 2 illustrate the two systems 
In conclusion let us make mention of the use of the metal | on which these instruments are usually constructed. Fig. I shows 
rings, made in one piece, used to reinforce the bolts which clamp the method employed by Siemens & Halske. On this principle a 
the end connections of stator windings for turbo-alternators specially shaped piece of iron is drawn down into a solenoid. Fig. 2 
(Figs 2 and 3.) duds Vu e OP E every dane firm, and first 
It follows from Fig. 4 that the end coils of a single-phase uu duel EE E jp m 
winding, wound per consequent poles, will produce an E.M.F. | * Abstract of an article in the ** Elektrotechnische Zeitschrift.” 
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tends to set itself in the n:ost favourable position in the magnetic field 
produced by the coil. In both drawings the coil is denoted by a, the 
movable piece of iron by b. the fixed piece of iron by c, the axis 
round which the pointer turns by d. the damping mechanism by e, 
the pointer by f. With respect to the number of sizes and types 
which are made, the makers have been extremely accommodating : 
that is to say. the buyer has had his own way, and the designer has 
been left out of account. This has led to a number of small diffi- 
culties in the matter of design. calibration and manufacture. Spare 
parts have to be stocked for all sizes and shapes as well as complete 
instruments, and this requires much space and capital. Naturally 
enough. prices would he much lower if instruments were made in 
fewer sizes and types. The Weston Company is the only one that 
has made a stand on this point: they only manufacture in two sizes, 
with dials 242 mm. and 170 mm. in diameter. Nearly everybody 
else makes in about five different sizes. ranging from 90 mm. to 
300 mm. in diameter. Electromagnetic instruments are now made 
so well by some firms that they are nearly as accurate as those on the 
electrodynamic principle. 

The question now is as to the methods on which the best instru- 
ment. of this type are constructed. First of all. there is the so-called 
“ svstem-factor " to be considered. This is the ratio of the weight 
of the moving parts to the torque. and should Fe as small as possible— 
that is to say. the weight of the moving parts should be small and 
the orque should be high. If the weight of the moving parts is 
small, the friction in the bearings or pivots will also be small; no 
great part of the torque is then uselessly expended in overcoming 
friction. Undamped instruments have almost entirely disappeared 
from the market : a proper damping svstem is very necessary. and 
the pointer ought not to give more than three or four half-swings on 
either side of its reading. The designer has. therefore. to construct 
a system that shall be applicable to all the different sizes. and he 
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does this by starting on the biggest size and then drilling holes in the 
cover of the dashpot for the smaller sizes. With alternate current, 
it is very necessary that nothing shall depend on the frequency or on 
the shape of the curve of the wave. The metallic masses surrounding 
the coil therefore require special attention. Metal might he entirely 
avoided. but ebonite or something of the kind would have to be used 
and this might make the price too high for switehboard instruments. 
Under certain circumstances. the iron casing which surrounds the 
mechanism can serve the useful purpose of shielding the instrument 
from the effects of strong external tields. which would otherwise affect 
the reading of the instrument. The designer might so arrange 
things that there was no metal in the immediate neighbourhood of 
the coil. or at any rate he might reduce the amount of metal to a 
minimum, or give it such a shape that eddy currents would not arise. 
In the best instruments constructed by the Weston Company and 
the A. E.G. the coils are wound without any framework and are pressed 
against the baseplate. Another plan is to drill holes and make slits 
in any necessary metal portion. An iron haseplate may also affect 
the instrument. if the axis of the coil is at right angles to the hase- 
plate. A method cf avoiding this is to drill a hole in the haseplate. 
making this hole of the same diameter as the coil, and filling it with 
something like wood or ebonite.  Nimilarly. in certain tvpes a plate 
which lies above the coil and carries the dashpot is also pierced with 
a hole. Sometimes a baseplate. made out of one of the new plastic 
materials, is used. A good deal depends on any piece of moving iron. 
Its precise shape does not matter so much, as this mainly affects the 
scale ; but it must not be too big. otherwise the weight of the moving 
parts might be tco great. Both in fixed and movable pieces of iron 
it is necessary to have as little remanence as possible, and also a 
minimum in the way of eddy currents ; therefore, some sort of so- 
called alloyed iron containing silicon must be used. Still. vears ago 
tbe author got quite good results with electrolytic iron, which was 
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very soft. A cheap kind of iron may affect the reading on full load’ 
with direct current by as much as 5 per cent. 


The pointer and the way in which it is mounted must be considered ; 


it ought to be light. but yet to have sufficient strength to be able to: 
resist any sudden shock that may be thrdwn on the instrument in the 
way of a short-circuit or suchlike. Most instruments are of the 
balanced type, and the slightest deformation of the pointer will affect 
the zero reading and. of course, it is needless to say that the pointer 
must be fixed absolutely and positively to its axis. Special forms of 
construction have been used for the pointer in many cases, but 
pointers made of thin aluminium wire should be condemned. If 
instruments with spring balances are to be made. two springs ought 
always to be used. acting in opposite directions. because with one 
spring the effect of differences of temperature is to displace the zero. 
The number of ampere-turns affects the price and quality of the in- 
strument. If the number is low. the amount of copper is small and 
the price is low ; in the case of voltmeters. a considerable series 
resistance will be required. This latter has the advantage that errors 
due to temperature and variations of resistance have less effect. But 


the torque is also small and this is a disadvantage. It is inadvisable 


to attempt to measure heavy currents without a measuring trans- 


former. As a matter of fact. for many reasons the number of ampere- 
turns is usually kept between 300 and 350. Pivots are usually em- 
ploved to support the axis in instruments of this kind. But if they 
are intended to be used on locomotives or motor cars, or to be directly 
mounted on motors, the continual vibration is apt to break off the 
tips of the pivots. Some more solid method of mounting. such as an 
adaptation of the ordinary type of bearing, becomes necessary. 
Doubtless this increases the losses due to friction; but the steady 
vibration is apt to compensate for this. and to allow readings to be 
taken with reasonable accuracy. Electromagnetic instruments 
made on these principles give good results ; on direct current, the 
error ought to be less than 0-8 per cent.. while on alternate current, 
with periodicities between the limits of 15 and 900, any error is 
practically non-existent. 


DR. BAKER'S ADDRESS TO SECTION *A" OF THE 
BRITISH ASSOCIATION.* 


— 


THE PLACE oF PURE MATHEMATICS. 


It is not a very usual thing for the opening Address of this Section 
to be entrusted to one whose main energies have been devoted to. 
what is called pure mathematics; but I value the opportunity in 
order to try to explain what, as I conceive it, the justification of the 
pure mathematician is. My experience is that the pure mathema- 
tician is apt to be regarded by his friends as a trifler and a visionary, 
and the consciousness of this becomes in time a paralysing dead- 
weight. I think that view is founded on want of knowledge. Of 
course, it must be admitted that the mathematician, as such, has no 
part in those public endeavours that arise from the position of our 
Empire in the world, nor in the efforts that must constantly be made 
for social adjustment at home. I wish to make this obvious remark. 
For surely the scientific man must give his time and his work in the 
faith of at least an intellectual harmony in things ; and he must wish 
to know what to think of all that seems out of gear in the working of 
human relations. His own cup of contemplation is often golden ; 
he marks that around him there is fierce fighting for cups that are 
earthen, and largely broken; and many there are that go thirsting. 
And again, the mathematician is as sensitive as others to the marvel 
of each recurring springtime, when, year by year, our common mother 
seems to call us so loudlv to consider how wonderful she is, and how 
dcpendent we are, and he is as curious as to the mysteries of the 
development of living things. He can draw inspiration for his own 
work, as he views the spectacle of a starry night, and sees » 


How the floor of heaven 

Is thick inlaid with patines of bright gold. 

Each orb, the smallest, in his motion, sings, 
but the song, once so full of dread, how much it owes to the highest. 
refinements of his craft, from at least the time of the Greek devotion 
to the theory of conie sections ; how much, that is, to the harmony 
that is in the human soul. Yet the mathematician bears to the 
natural observer something of the relation which the laboratory 
botanist has come to bear to the field naturalist. Moreover, he 1s 
shut off from inquiries which stir the public imagination; when he 
looks back the ages over the history of his own subject the confidence 
of his friends who study heredity and teach eugenics arouses 


feelings in his mind; if he feels the fascination which comes of the 
uc pur due Mr M n ML 


* Abstract of an Address delivered yesterdayzat Birmingham by 
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of science. Properly pursued, it is the essence and soul of them all. 

It is not for them; they are for it; and its results are for all time. 

No man who has felt its fascination can be content to be ignorant of 
any manifestation of regularity and law, or can fail to be stirred by 
all the need of adjustment of our actua] world. 

. But that is not all I want to say, or at least to indicate. I have 
dealt so far only with proximate motives; to me it seems demon- 

strable that a physical science that is conscientious requires the 

cultivation of pure mathematies ; and the most mundane of reasons 

scem to me to prompt the recognition of the esthetic outlook as a 

practical necessity, not merely a luxury, in a successful society. Nor 

do I want to take a transcendental ground. Every schoolboy, I 

suppose, knows the story of the child born so small—if I remember 

aright—that hecould be put into a quart pot, in a farmhouse on the 

borders of Lincolnshire. It was the merest everyday chance. By 

the most incalculable of luck his brain-stuff was so arranged, his 

parts so proportionately tempered, that he became Newton, and 

taught us the laws of the planets. It was the blindest concurrence 

of physical cireumstances ; and so is all our life. Matter in certain 

relations to itself, working by laws we can examine in the chemical 

laboratory, produces all these effects, produces even that state of 

brain which accompanies the desire to speak of the wonder of it all. 

And the same laws will inevitably hurl all into confusion and darkness 
again. And where will all our joys and fears, and all our scientific 
satisfaction, be then? — As students of science we have no right to 
shrink from this point of view; we are pledged to set aside pre- 
possession and dogma, and examine what seems possible, wherever 
it may lead. Even life itself may be mechanical, even the greatest 
of all things, even personality, may some day be resoluble into the 
properties of dead matter, whatever that is. We can all see that its 
coherence rises and falls with illness and health, with age and physical 
conditions. Nor, as it seems to me, can anything but confusion of 
thought arise from attempts to people our material world with those 
who have ceased to be material. 

An argument could perhaps be based on the divergence, as the 
mathematician would say, of our comprehension of the properties of 
matter. For though we seem able to summarisc our past experi- 
ences with ever-increasing approximation .by means of fixed laws, 
our consciousness of ignorance of the future is only increased thereby. 
Do we feel more, or less, competent to grasp the future possibilities 
of things when we can send a wireless message 4,000 miles, from 
Hanover to New Jersey ? Our life is begirt with wonder and with 
terror. Reduce it by all means to ruthless mechanism, if you can ; 
it will be a great achievement. But it can make no sort of difference 
to the fact that the things for which we live are spiritual. The rose 
is no less sweet because its sweetness is conditioned by the food we 
supply to its roots. It is an obvious fact, and I ought to apologise 
for remarking it, were it not so much of our popular science is under- 
stood by the hasty to imply an opposite conclusion. If a chemical 
analysis of the constituents of sea-water could take away from the 
glory of a mighty wave breaking in the sunlight it would still be true 
that it was the mind of the chemist which delighted in finding the 
analysis, Whatever be its history, whatever its physical corre- 
lations, it isan undeniable fact that the mind of man has been evolved. 
I believe that is the scientific word. You may speak of a continuous 
upholding of our material framework from without; you may 
ascribe fixed qualities to something you eall matter; or you may 
refuse to be drawn into any statement, But, anyway. the fact 
remains that the precious things of life are those we call the treasures 
of the mind. Dogmas and philosophies, it would seem, rise and fall. 
But gradually accumulating throughout the ages, from the earliest 
dawn of history, there is a body of doctrine, a reasoned insight into 
the relations of exact ideas, painfully won and often tested. And 
this remains the main heritage of man; his little beacon of light 
amidst the solitudes and darknesses of infinite space; or, if you 
prefer, like the shout of children at play together in the cultivated 
valleys, which continues from generation to generation. 

Yes, and continues for ever! A universe which has the poten- 
tiality of becoming thus conscious of itself is not without something 
of which that which we call memory is but an image. Somewhere, 
somehow, in ways we dream not of, when you and I have merged 
again into the illimitable whole, when all that is material has ceased, 
the faculty in which we have now some share, shall surely endure; the 
conceptions we now dimly struggle to grasp, the joy we have inthe 
effort. these are but part of a greater whole. Some may fear, and 
some may hope. that they and theirs shall not endure forever. But 
he must have studied Nature in vain who does not see that our 
to depreciate other pursuits, which seem at first sight more practical ; | spiritual activities are inherent in the mighty process of which we 
I wish only, indeed, as we all do, it were possible for one man to cover | are part. Who can doubt of their persistence? And, on the intellec- 
the whole field of scientific research ; and I vigorously resent the | tual side, of all that is best ascertained, and surest, and most detinite, 
Suggestion that those who follow these studies are less careful than | of these ; of all that is oldest and most universal ; of all that is most 
others of the urgent needs of our national life. But pure mathema- | fundamental and far-reaching, of these activities. pure mathematics. 
tics is not the rival, even less is it the handmaid, of other branches is the symbol and the sum. 


importance of such inquiries he is also prepared to hear that the 
subtlety of Nature grows with our knowledge of her. Doubtless, 
too, he wishes he had some participation in the discovery of the laws of 
wireless telegraphy, or had something to say in regard to the improve- 
ment of internal-combustion engines or the stability of aeroplanes ; 
it is little compensation to remember, though the mathematical 
physicist is his most tormenting critic, what those of his friends who 
have the physical instinct used to say on the probable development 
of these things, however well he may recall it. But it is not logical 
to believe that they who are called visionary because of their devo- 
tion to creatures of the imagination can be unmoved by these things. 
Nor is it at all just to assume that they are less conscious than others 
of the practical importance of them, or less anxious that they should 
be vigorously prosecuted. 

Why is it, then, that their systematic study is given to other things, 
and not of necessity, and in the first instance, to the theory of any of 
these concrete phenomena ? This is the question I try to answer. 
I can only give my own impression, and doubtless the validity of an 
answer varies as the accumulation of data, made by experimenters 
and observers, which remains unutilised at any time. "The reason, 
then, is very much the same as that which may lead a man to abstain 
from piecemeal indiscriminate charity in order to devote his attention 
and money to some well-thought-out scheme of reform which seems to 
have promise of real amelioration. One turns away from details and 
examples, because one thinks that there is promise of fundamental 
improvement of methods and principles. "This is the argumentum 
ad hominem. But there is more than that. The improvement of 
general principles is arduous, and if undertaken only with a view to 
results may be ill-timed and disappointing. But as soon as we 
consciously give ourselves to the study of universal methods for 
their own sake another phenomenon appears. The mind responds, 
the whole outlook is enlarged, infinite possibilities of intellectual 
comprehension, of mastery of the relations of things, hitherto un- 
suspected, begin to appear on the mental horizon. Iam well enough 
aware of the retort to which such a statement is open. But, I say, 
interpret the fact as you will, our intellectual pleasure in life cometh 
not by might nor by power—arises, that is, most commonly, not of 
set purpose— but lies at the mercy of the response which the mind 
may make to the opportunities of its experience. When the response 
proves to be of permanent intercst—and for how many centuries 
have mathematical questions been a fascination ?—we do well to 
regard it. Let us compare another case which is, I think, essentially 
the same. It may be that early forms of what now is specifically 
called Art arose with a view to applications: I do not know. But 
no one will deny that Art, when once it has been concelved by us, is 
a worthy object of pursuit ; we know by a long trial that we do wisely 
to yield ourselves to a love of beautiful things, and to the joy of 
making them. Well, pure mathematics, as such, isan art, à creative 
art. If its past triumphs of achievement fill us with wonder its 
future scope for invention is exhaustless and open to all. It is also 
ascience. For the mind of man is one; to scale the peaks it spreads 
before the explorer is to open ever new prospects of possibility for 
the formulation of laws of Nature. Its resources have been tested 
by the experience of generations; to-day it lives and thrives and 
expands and wins the life-service of more workers than ever before. 
This, at least, is what I wanted to say. and I have said it with the 
greatest brevity I could command. But may I dare attempt to 
carry you further ? If this seems fanciful, what will you say to the 
setting in which I would wish to place this point of view ? And yet 
I feel bound to try to indicate something more, which may be of 
wider appeal. Isaid a word at starting as to the relations of Science 
to those many to whom the message of our advanced civilisation is 
the necessity, above all things, of getting bread. Leaving this aside, 
I would make another reference. In our time old outlooks have very 
greatly changed ; old hopes. disregarded perhaps because undoubted, 
have very largely lost their sanction, and given place to earnest 
questionings. Can anyone who watches doubt that the courage 
to live is in some danger of being swallowed up in the anxiety 
to acquire ? 

Some problems concerning precision of definitions, calculus of 
variations, non-Euclidian geometry, the theories of groups, algebraic 
functions, complex variables and numbers are then discussed. The 
address continues: I have touched only a few of the matters with 
which pure mathematics is concerned. Each of those I have named 
is large enough for one man's thought; but they are interwoven and 
Interlaced in indissoluble fashion and form one mighty whole, so 
that to be ignorant of one is to be weaker in all. Iam not concerned 
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meter, with scale reading in watts up to 0-1 watt, corresponding to 


A HIGHLY SENSITIVE RELAY.* 


BY H. ROHMANN. 


I propose to describe à new arrangement which utilises the deflec- 
tion of sensitive measuring instruments without reducing their 
sensitivencss. In a coil attached to the moving system an alter- 
nating current is induced whose intensity depends upon the position 
and which does the work. According to requirements, the current 
traverses a hot-wire instrument giving a deflection depending upon 
the position of the original system, or it works a relay or a recording 
device. The forces produced by the alternating current are ex- 
tremely great in comparison with those of the original system. 

To the moving system of the measuring instrument a coil, IT., is 
attached so as to turn with it. It turns in the alternating field of a 
fixed coil, I. The position occupied by the section of coil II. with 
regard to the lines of forces of the field produced by the alternating 
current of definite frequency in coil I. determines the amount of the 
E.M.F. induced in coil II. 

Now coil IL. is put in series with a condenser whose capacity is 
tuned to the frequency of the alternating field. Then the current 1s 
displaced in phase by 90 deg. with respect to the current i, in coil I., 
and the electrodynamic force between the two coils, proportional 
to i,t, becomes zero. 

When the circuit is tuned we obtain a maximum transfer of energy 
in such a manner that no forces are produced. The current induced 
in the condenser circuit depends upon the position of coil II. with 
respect to the lines of force. When, therefore, the position of the 
coil with its axis at right-angles to the lines of force is taken as zero 
the current will be simply proportional to the deflection (if it is small), 
and, since no electrodynamic forces are at work, the deflection will 
be the same as before. 

Moreover, if the circuit is slightly out of tune, the electrodynamic 
forces can even be utilised in order to make the measuring system 
more sensitive—to make it astatic, so to speak. 


Axis parallel to 


Wave length of 


a current of about 0-1 ampere. 


The magnetic field was produced by two vertical circular coils 


4 em. in diameter, having together self-induction of about 150,000 cm. 
Their diameter was much larger than that of coil IL. and the distance 
was great in order to exclude possible electrostatic actions. In the 
second method, described below, these dimensions were smaller, and 
there was a better utilisation of the original energy. 


The alternating current of definite frequency in coil I. was produced 


by closing the coil through a glass-plate condenser similar to that of 
the condenser circuit. This condenser was excited by means of a 


spark-gap of length of 1 mm. between magnesium electrodes and a 
small inductor with hammer interrupter and a 12 cm. gap. 

The first point studied was the extent to which the electrodynamic 
forces can be avoided in the transfer of energy. By turning the 
head of the suspension the moving system was so adjusted that 
induction took place between coils I. and H., and then the condenser 
circuit was excited to vibration. According to the tuning, the 
moving system turns one way or the other. The tuning brought 
about by reducing deflection to zero is sharp. With a total capacity 
of about 30,000 cm. a deviation of a fraction of | per cent. from 
resonance sufficed to produce forces which were very large in com- 
parison with the directing force of the suspension ; but with good 


i jig 


lines of force. 


Secondary Circuit. 


Resonance. —— 
Secondary 
Circuit . 
Axis at right angles A Hot-wire Galv. 
C to lines of force. 
T ' Fia. 2. Fic. 3. 


. ]Fig. 2 shows the values of 2,7, as functions of the wave-length of 
the condenser circuit; the forces are proportional to them. For 
resonance the curve passes through zero. Smaller wave-lengths in 
the condenser circuit correspond to a force tending to place the axis 
of coil II. parallel to the lines of force of coil I.—in other words, to 
increase the angle between the coil and the lines of force. 


. Now, in all measuring instruments there is the mechanical direct- 
ing force of the suspension, which tends to pull back the measuring 
system and the coil into the zero position, and does so with a force 
proportional to the deflection. If the wave-length in the condenser 
circuit is smaller than is required for resonance, electrod ynamic 
forces come into play which displace the coil from the zero with a 
force which for small angles is proportional to the deflection. The 
two directing forces will, therefore, partly or entirely cancel each 
other. 

Experimentally, the method was carried out with a moving-coil 
galvanometer as a measuring system whose deflections were to be 
utilised. The instrument was by Hartmann & Braun, a sensitive 
mirror instrument. The period of vibration was three or six seconds, 


accordi dE l i 
ribbon. | to the coil inserted. The suspension was a thin metallic 


As shown in Fig. 3, the small circular coil II. of copper wire 
Mcd and 2 cm. in diameter, is attached to the HUS of the 
: E i dp ribbons of silver carry the current, as in the moving coil 
‘ in m e moment of inertia of the coil is small in comparison with 
bis E coil, and only slightly increases the period, say, 
ae a ec seconds. The self-induction was about 150,000 cm. 
mp M p oes were joined to a glass-plate condenser of about 
ds TE ., and for fine adjustment the tuning condenser was con- 

cted in parallel. The cireuit contained the hot-wire galvano- 
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* Translated from “ Physikalische Zeitschrift.” 


tuning the measuring system remained at rest. Observations were 
made with mirror and scale at 1 m. and Nernst lamp. 

It was necessary to regulate carefully the hammer interrupter 
and the spark-gap. A more suitable interrupter, or the use of 
excitation by impact, would make it possible to produce even greater 
steadiness. In any case, the deflection of the system was only 
changed by a few per cent. on exciting the condenser circuit, 
when the hot-wire galvanometer showed 0-1 watt. With the same 
accuracy the deflection remained constant, and that suffices for most 
practical processes. 

By using continuous vibrations produced by the are method 
similar constancy could not be obtained even when the capacity was 
reduced 10 times. The oscillations of the frequency remained too 
great for the accuracy required. 

If the zero position of the moving system was so chosen that the 
axis of coil II. was normal to the lines of force, and a current was 


deflections which were the same to within a few per cent. whether 
the condenser circuit was open or closed, and in the latter case the 
hot-wire galvanometer gave a deflection proportional to the deflec- 
tion of the coil. Since the readings of the hot-wire galvanometer are 
proportional to the square of the current, this deflection increases 
very much faster than that of the moving system. 


————— -— 


| Deflection . Deflection of the hot- 
ix 1077. | of the wire galvanometer 
moving coil. x 0-1 watt. 
Oo O Ooa 

0 0 0 

1 11 0-01 

5 54 0-21 

8 | 88 0-77 


sent through the moving coil of the galvanometer, the system gave 


The following table gives in the first column the currents passing 
————— e E SERE 
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rate with the stipulation that no energy be used between 4 p.m. and 
8 p.m. during the winter months. 

The Denver Gas & Electric Light Co. is another company taking an 
active interest in the electric vehicle, and, as a result, has a vehicle 
load output of 2,160,000 kw.-hours per year, obtaining an annual 
income of approximately £13,000. This company has applied a tariff 
of 14d. per kilowatt-hour, less 50 per cent., less 10 per cent. This 
rate. however, entails a readiness-to-serve charge of £18, and is only 


through the moving-coil galvanometer, in the second column the 
deflection of the moving coil, and in the third the deflection of the 
hot-wire galvanometer. 

If, now, the capacity of the secondary circuit was reduced by 30 cm., 
so that the directing force became astatic, the following deflections 
were observed, accompanied by a corresponding increase of the 


period :— 
‘qa ocn cdd e applicable to publie garages. For private garages the tariff com- 
MSS b com nolo prises a charge of £1 per month and 2d. per kilowatt-hour for 
n ' power used. E 
0 0 0 In Hartford, Conn., an entirely off-peak rate is offered, providing 
1 13 0-01 for a discount of 40 per cent. on all power used off the peak, and 
2 49 0-23 
ki | 


In this astatic system also the deflections were very constant. 

In the above arrangement I could not proceed much further in 
increasing the amount of energy transfer, since the thin silver 
ribbons which carry the current are burned out when the current is 
about | ampere; in any case, much larger forces are available 
than those forces which turn the moving coil. The hot-wire gal- 
vanometer can close a contact with great certainty in cases where it 
could not be done by means of the moving coil. The arrangement, 
therefore, probably represents the most sensitive relay. 

The motion of the moving coil may be observed by means of the 
hot-wire galvanometers without the use of a mirror, and with suitable 
arrangements this reading may be made more accurate than the 
optical reading, and it may be recorded by means of a device attached 
to the pointer of the hot-wire galvanometer, where it produces no 


Kilowatts, 


inconvenience. 


Midnight 


a.n. Noon. p.m. 


Fie. 1.—Datty Loap CURVE OF PUBLIC GARAGE. 


Midn igh t. 


ELECTRIC GARAGES.* 


Total Consumption for 


Handling 75 E'estric Passenger Vehicles, 
Max. 


This article enumerates particulars of various electric garages | Aug.. 1912-7 13,864 Kw. hours, Load Factor for Month 3099. 
established in the United States, together with their tariffs for the Load —62 Kw. | 
maintainance of electric vehicles. Although the practice in America 
would in many cases be subject to conditional modification in this 
country, the information here given is of great fundamental value. 

The main impression obtainable from these particulars is the ex- 


cessive rates charged for current as compared with what would be 
This being so, and bearing in. mind the 


meters are furnished free in cases where this off-peak consumption 
exceeds 10 per cent. of the total. A minimum monthly charge of 
£4 is also made. 

The New York Edison Co. is serving about 180 publie garages, with 
an aggregate connected load of 5,600 kw. The load factor of this 
business averages 25 per cent. The New York rates provide a 
sliding scale charge of 21d. per unit for the first 2,500 units per 
month. down to 14d. in excess of 50,000 units. A minimum charge 
of £5 per month is made for each installation supplied under this 
form of contract. 

The Philadelphia Electric Co., of Philadelphia, supplies about 21 
public garages, having an aggregate connected load of 422 n.p. These 
customers have the option of operating under the company’s regular 
wholesale power rates or under an off-peak rate, which provides for 


a charge of 3d. per kilowatt-hour flat rate. 


necessary in this country. 
success with which the electric vehicle is being applied even under 


these conditions in the United States, there appears, not an 
imaginary, but a true commercial field before the electric vehicle 
movement now in progress. 

Owing to the fact that there are no investment charges, a 
battery load is perhaps the most desirable of any class of central- 
station business. The Commonwealth Edison Company have con- 
structed some interesting curves and data that indicate graphically 
the desirability of the battery-charging load. Fig. 1 shows a daily 
load curve of a prosperous modern electric garage maintaining from 
60 to 75 pleasure vehicles. This garage is operated bv central- 
station current under a limited-hour contract, which permits charging 
to be done at any time of the dav during the summer months, but 
during the winter months no charging is allowed during the time of 
peak hours of the central station—viz., between 4 p.m. and 8 p.m. 
À garage for commercial vans would have a somewhat different 
curve, as the heavy load would be put on it about eight o'clock and 
continue more or less steadily throughout the night. "Then, too, a 
considerable load would be built up at noon for boosting. 

Fig. 2 shows the variation in monthly consumption of the same 
garage. This curve is interesting in that it shows how loads fall off 
in August, due presumably to the vehicle owners being absent during 
the vacation period. This company has been among the fore- 
most in advocating the use of electric vehicles, and consequently 
has built up a very substantial load among charging stations. An 


Kw. Hours, 


NN RENE NNNM EE 
b. Mar. 


analvsis of conditions on the system of this company. based on three 
1 . " T - * ` es 
hours daily use of a maximum demand of 5 kw. and 10 hours’ use of | ae Fe Apri. May. June. July. — Aug. 
à maximum of 50 kw., shows a decrease of 40 percent. in maximum ; 1912. 
demand for private garages and of 70 per cent. for public garages. Fic. 2.—MowTHLY CONSUMPTION oF PUBLIC GARAGE. 
| Handling 60 to 75 Cars. Jan. 1 to Sept. 1, 1912. 


The company at present supplies energv to 65 charging stations. 
A maximum demand tariff is used, consisting of 54d. for 60 hours’ 


use of maximum demand per month and 2d. for the remaining units. 
A discount of 4d. per kilowatt-hour on the total bill is allowed. 
A minimum charge of 6s. is made for each 30-antpere mercury 
are rectifier, or for each 30-ampere direct-current charging plug. 
An off-peak schedule is also in vogue, which is a moditication of this 


—— 


Electrician," 


The Edison Electric Illuminating Co., of Brooklyn, N.Y., is now 
providing energy for about 300 commercial trucks and 50 passenger 
cars. There are approximately 20 electric garages in the city, of 
which seven may be considered in the wholesale class. The average 
load factor is approximately 20 per cent. The rate charged is based 
upon maximum demand, and ranges from 34d. per kilowatt-hour for 


* Abstract of an article in the “Electrical Review and Western 
| a single vehicle down to 13d. for the public garage. 


934 


— 


In Boston, Mass., the Edison Electric Illuminating Co. supplies 
about 150 installations, the load factor being between 35 and 50 per 
cent. The total demand is about 1,600 kw. A minimum charge 
of 4s. per month is made, with an energy charge at 5d. for the first 
200 units per month, 14d. in excess of 200 units, and 1d. in excess 
of 2.000 units. This makes the net rate in the neighbourhood of 13d. 

In st. Louis, Mo., the Union Electric Light & Power Co. has a 
connected load of 878 kw., the number of installations being 163. 
The average load factor. computed on the basis of connected load. 
is 15-7 per cent. The average net rate per kilowatt-hour for publie 
garages is 1-14d., and for private garages 3:l5d. The average 
monthly bill for the latter is £1. 13s. Two methods of charging are 
available to the customer: (1) The regular residence rate of 
5d., with a secondary rate of 3d. per kilowatt-hour. and 9 per 
cent. discount for prompt payment. If it is not possible to connect 
the rectifier through the house meter, an additional minimum charge 
of 4s. per month is charged. (2) Rectitiers having an individual 
meter and rated at 5 H.P. have a minimum charge of 3s. Id. per 
horse-power, or 14s. 6d. total per month; the first 200 kw.-hours 
are charged at 3d., the next 200 at 2d.. and all additional at 14d. per 
unit. Discount for prompt payment amounts to 5 per cent. on the 
first £5 and 1 per cent. on the remainder of the bill. 

The following data apply to commercial and publie garages in 
St. Louis, Mo. :— 


-Connected load, Minimum charge Av. rate per kw.-hr. 
kilowatts. per month. for past six months. 

e £416 | oee 227d. 

3bl eene 31 TO aee O-92d, 

Ss Or eee — Sm O-95d. 

Om]. re rr 614 0. o ...--- ] 04d. 

STO esee 260 12 O0 ee ]-444d. 

JO. yeaa nese ne 3012 0  .......-- ] 00d. 

DH yppa 3413 0. — Logd. 

IOO Nn ee ]-5d. 


Relative to the equipment for battery charging, the question of 
‘suitable apparatus, while not extremely complex, presents numerous 
quextions that must be given serious consideration. The type of 
batteries ordinarily used are either lead-acid or nickel-alkaline, and 
the supply circuits ordinarily met with are cither alternating current 
at 110 or 220 volts or direct current at 110 or 220 volts. In selecting 
charging equipment for a garage the efficieney must be high, without 
adding complications, the first cost as low as is consistent with good 
design, and the floor space should be utilised to the best possible 
advantage. The possible future growth of the garage will make 
more or larger apparatus and circuits necessary, and should be 
carefully considered. 

|t is very scldom, and then only under the most favourable con- 
ditions, that the private or isolated plant can compete in cost of 
producing current. 

some valuable data for a garage of a given size were given in à 
Paper by R. E. Hussell before the Electric Vehicle Association of 
America in October, 1912. 

In a public garage starting on a small scale a single 30, 40 or 50- 
ampere rectifier, with a wide range of direct-current voltage, say 
3U to 120 voits, will take care of one or two regular customers and a 
transient car now and then. The 40-ampere size would be the best. 
unless the regular cars require a high charging rate. The motor- 
generator set in a garage caring for not more than three to five cars 
is handicapped by the fact that very seldom can all the cars be 
charged at one time. The motor-generator should be used at 
nearly full load to be operated profitably ; whereas a mercury-arc 
rectifier will operate as efficiently at one-half as at full load. For the 
garage starting on a small basis the following equipment is suggested 
for installation ; as the business grows it is assumed that the charging 
rate of each battery will average about 25 am peres :—One 30-ampere 
120-volt mercury-are rectifier. On adding one or two cars, add one 
more rectifier of the same type, and on doubling the number of cars 
add one 10-ampere 230-volt mercury-are rectitier. with the charging 
circuits arranged in series multiple. This makes a very cflicient 
arrangement, and rectifiers are often built with this arrangement. 
it there is immediate prospect for large increase in business, or the 
Edison battery will be charged to any extent, and other batteries 
are likely to vary in size and in charging current, the following 
equipment is suggested, and should be used in place of the 40-am pere 
rectitier mentioned, retaining the two 30-ampere rectifiers: One 

 motor-generator set, consisting of 156 kw. or 20 kw. direct-current 
generator, 110 to 125 volts, direct connected to a suitable size 
alternating-current motor of the voltage and phase of the alternating 
circuit. Usually 2-5 kw. or 3 kw. of capacity should be allowed for 
each of the batteries to be charged at one time. 
ES "n practice to URE individual watt-hour meters for each 
eu: ie meters, of the direct-reading type, indicate the exact 
condition of the charge at all times. Also it gives the garage owner 


L 
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an opportunity to keep accurate accounts of energy consumed in 
charging, and allows him to readjust rates to meet the varying 
conditions. 

With such an equipment it should be possible to garage from 20 to 
30 ordinary pleasure vehicles, as very seldom will it be necessary to 
charge more than one-half of all the cars garaged at the same time. 

If a fairly large motor-generator set is installed, it would not be 
economical to operate it when only one or two batteries are to be 
charged. ‘To charge these batteries, one, two or more 30, 40 or 50- 
ampere mereury-are rectifiers should be used. The: number of 
rectifiers will. of course. depend upon conditions. "This makes a very 
economical addition to the garage equipment, and many large 
garages are using rectifiers in this way. 

There are many public garages maintaining from 20 to 70 cars 
using mercury -arc rectifiers exclusively, with very economical results, 
and where the variation in the number of cells of the. various batteries 
to be charged is large, a complete rectifier installation may show 
greater economy than any other scheme. 

In very large garages having motor-gencrator sets of about 100 kw. 
capacity, a smaller capacity set of, say, 15 kw. to 30 kw. should be 
installed, to take care of the lighter loads, as. for instance, during 
the daytime, making it unnecessary to run the large set except 
when nearly full load can be taken fromit. This raises the efficiency 
of the charging plant considerably without introducing any serious 
complication. 

From a table of various garages operating under divergent con- 
ditions an amount of commercially useful information may be 
gathered. 

In one case, a garage with a capacity for 60 cars, maintained and 
garaged 51 vehicles of the pleasure type, a charge of £7 per month 
being made for small and £8 per month for large cars. The total 
power of motors connected in this garage was 114 H.P.. consisting 
of one 25 kw. and one 50 kw. motor-generator, also a 1 H.P. motor 
for machine work. A 40-anpere mereury-are rectifier was also 
installed, for which a charge of 4s. per battery charge was made, 
The charging hours in this garage were between 9 p.m. and 9:30 a.m., 
and the average energy used per month 4,308 units, giving à load 
factor of 7 per cent., and a load factor, ca Iculated for operating hours 
only, of 17 per cent. The charging voltage used was 125 volts. 

Another garage, with 45 H.P. connected, received an average price 
of 4s. 1d. per charge, at an average cost of 2s. 8d. The current con- 
sumed per month averaged 8,252 kw., and the load factor was 39 per 
cent. 

In the case of a shop maintaining for its own use ten 1.000 Ib. 
delivery trucks, a total of 76 H.P. was connected, including one 
30 kw. 125-volt motor-gencrator and one l H.P. motor for machine 


» 


! work. The plant was in operation five to six hours for six nights per 


week. with an additional three-quarters to one hour at midday. 
The average consumption was 2,890 kw. per month, giving à load 
factor of 70 per cent. and an operating hour load factor of 25 per cent. 

A small garage, using 600 kw. per month and having a 123 kw. 
125-volt motor-generator, and a 2 H.P. machine motor, used 35 units 
per month per horse- power connected, is operating between the hours 
of 10 p.m. and 5 a.m. every night. 


INTERNATIONAL ELECTROT ECHNICAL COMMISSION. 


The fifth meeting. although only the second. plenary meeting. of 
the International Electrotechnical Commission, was held in Berlin 
at the Künstlerhaus from September Ist to Gth last. It was attended 
by some 70 foreign delegates from 24 nations, five of which repre- 
sented Spanish-speaking countries. Several Governments sent 


E . 4, » 
| official delegates, amongst which were those of Great Britain. Ca 


nada and India, the Brtitish delegates being Dr. R. T. Glazebrook, C. B. 
Dr. Gisbert Kapp, Mr. Alex. Siemens, Dr. 5. P. Thompson and Mr. 
W. Duddell, Canada being represented by Mr. A. B. Lambe and 
India by Mr. Maurice G. Simpson. The German Government was 
represented by Dr. Jaeger, Geheimrat Dr. Strecker and others. — 
In the absence of Prof. Dr. E. Budde, the president of the LE.C., 
Dr. E. Warburg. president of the Physikalisch- Technischen Reich- 
sanstalt, presided at the oflicial opening. An address of welcome 
on behalf of the German Government was given by Dr. Lewald, 
Director of the Ministry of Interior, which was replied to by Prof. 
Paul Janet, of the Laboratoire Centrale of Paris. The gencral 
secretary read Dr. Budde's address, and Mr. C. O. Mailloux was 
elected to preside over the unofficial meetings, at which the work 0 
the various special committees appointed at Turin was consideret 
in detail. At the conclusion of the official opening a photograph 
was taken of the delegates and is here reproduced ; it should, how 
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13. Dr. K. Passavant (Germany). 27. Mr. P. F. Rowell (England). 42. 
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ever, be noted that two or three delegates who attended the meeting | (Prime Movers). These Committees were reappointed for two years 
are not in the photograph. to continue their work. The first subject dealt with at the plenary 

The Special Committees held meetings all day on Monday and | meeting was that of the international standard for copper. It will 
Tuesday, at which the modifications to their respective reports, | be remembered that two years ago, at Turin, Dr. Kennelly, on behalf 
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Fig. ?.—Key PLAN TO GROUP or DELEGATES. 


. Prof. M. de Chatelain (Russia). 14. Prof. W. Wyssling (Switzerland) 28. Prof. J. Newbery (Are:sntins). 43. Mr. Dr. J. A. de, Artizas 57. Dr. G. Stern (G2rmany). 
. Mr. Alex. Siemens (England). 15. Mr. Huber-Stockar (Switz2r- 29. Mr. A. Masson (Uruguay). (Spain). 28. Mr. Carlos Valenzuela (Chili). 
. Prof. Paul Janet (Franca). land). 39. Mr. E. Morelli (Italy). 44. Mr. Yagi (Japan). [land). 59. Mr. W. Duddell (England). 
- Prof. J. Gorges (Germany). 16. Dr. Zoelly (Switzerland). 3l. Dr. L. Bell (U.S.A.). Mr. A. de Montmollin (Switzer- 69. Mr. E. C. Ericson (Sweden). 
. Co. R. E. Crompton, C.B. 17. Mr. G. Stonsy (England). 32. Herr L. Scnuler (Germany). 46. Mr. Leon Gaster ( England). 61. Mr. H. M. Hobart (U.S.A.). 
(England), Hon. Sec. 18. Prof. C. Feldmann (Holland). 33. Prof. A. Rothert (Austria). 47. Prof. R. Frank: (Germany). 62. Mr. J. L. la Cour (Sweden). 
Prof. G. Kapp (England). 34. Prof. M. de Haas (Holland). 48. Mr. O. De Bast (B2leium). i 
49. Mr. S. A. Fab2r (Dsnmark). 64. Mr. Wulf (Ecuador), 


President. i 

. Mr. C. O. Mailloux (U.S.A.). 21. Mr. S. Murao (Japan). 36. Mr. Mauric? G. Simpson (India). 52. 
37. Mr. Gorg Dsttmar (Germany). 5l. Mr. J. A. Thoresen (Norway). 66. Mr. W. Merck (Assistant). 
67. Prof. A. Halleux (Beleium). 


1 
2 

3 

4 

5 

6. Dr. E, Warburg (Germany), 19. 

20. Mr. C. A. Rossander (Sweden). 35. Mr. L. M. Barnet Lyon (Holland. 49. 

7 5). Mr. K. Schlesingsr (Grman). — 65. Mr. J. Perrott (Reporter). 
9 

10 


. Prof. K. Strecker (Germany). 22. Dr. Clayton Sharp (U.S.A.). 
- Prof. M. Ascoli (Italy). 23. Mr. Blas Cabreras (Spain). 38. Dr. A. E. Kennelly (U.S.A.). 52. Mr. W. Fouener (Norway). 
. Prof. S. P. Thompson (England). 24. Mr. A. B. Lambe (Canada). 39. Mr. P. d Moraes Barros. 53. Mr. K. von Krogh (Norway). 63. Mr. Gevaert (Belgium). 
D Mr. H. Prior (D2nmark). 25. Mr. E. Brylinski (Franc?). 429. Mr. Ch. David (Franc). . 94. Prof. F. Nizthammer (Austria). 69. Prof. O. Bragstad (Norway) 
2. Mr. P. Boucherot (Francs). 26. Mr. José de Madariaga (Spain). 41. Prof. T. Mather (England). 95. Prof. K. Kobss (Austria). 70. Mr. C. le Maistre (Gen Sec. 
Mr. F. H. Nalder (England). 56. Mr. A. R. Everest (England). I. E.C.). Ts 


which for some considerable time past had been before the various | of the Bureau of Standards of America, presented a request that 

National Committees, were carefully considered. The Special Com- | the Commission should endeavour to arrive at an agreement on this 

mittees were presided over by Dr. S. P. Thompson (Nomenclature), | subject of such importance to the industry. At Berlin Dr. Warburg 

Dr. Strecker (Symbols), Mr. Huber-Stockar (Rating) and Dr. Zoelly ! presented, in person, the recommendations which had been drawn 
E 


63. Prof. Griineisen (R :ichsanstalt). 
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up by Dr. R. T. Glazebrook.in consultation with the National 
Laboratories of America, France and Germany. There was no dis- 
‘cussion as to the accuracy of the figures, but only as to the exact 
wording of the various resolutions, the figures having practically 
been agreed to more than a year ago. Morcover, the representatives 
‘of the laboratories present in Berlin had held unoflicial conferences 
in order that they might be in entire agreement before presenting 
the short report to the members. The report, which will be pub- 
lished in extenso by the Commission, was adopted and ratitied by 
the plenary meeting. The result will be that all future tables for 
copper conductors will be calculated on an identical basis; and, 
indeed, the tables which have been drawn up by the Bureau of 
Standards of America would have been published long ere this but 
for the fact that the Americans desired to have confirmation by the 
Commission of these figures before actually publishing their tables, 

As regards nomenclature, a list of some 80 terms and their defini- 
tions was adopted. This represents much conscientious work on the 
part of the members of the Special Committee, and, although not 
extensive, it has needed several sittings to enable this result to be 
arrived at. Two of the meetings were held in Cologne, one in Paris 
and one in Berlin. Further progress towards international nomen- 
clature has been made in the fact that, both in the Special Committee 
itself and at the meeting of the Council, it has been decided to add 
German and Spanish equivalent terms, with their definitions, to 
this list of terms. To the end that the Spanish-speaking Committees 
may be in agreement with the Spanish portion of the nomenclature, 
a conference was held at the close of the meeting at which a basis for 
mutual assistanee and agreement was established. As regards 
symbols. a list of some 36 symbols has been agreed to, together with 
a number of guiding rules relating to symbols generally. The name 
of “ Siemens " to replace the * mho " is to be placed before the San 
Francisco Congress of the Application of Electricity. 

The rating of electrical machinery, probably the most important 
subject touched upon, from an industrial point of view, gave 
rise to an intensely interesting discussion. It will be remem- 
bered that a Special Committee was appointed at Turin in 
1911 to study this subject and that a report of the Central Office, 
giving an outline of the rating in vogue in various countries, was 
placed at its disposal. A meeting was held in Paris and also one in 
Zurich, at which certain limiting temperatures for modern insulating 
materials were put forward. The reports of these meetings have 
been very carefully considered by the National Committees. The 
report of the Zurich meeting, however, came in for a great deal of 
severe criticism from the English and American points of view. It 
was felt, that, although 90°C., based on experimental experience, 
was a right figure to adopt, the Zurich report (publication No. 20) 
did not expressly state the length of time during which this 90 deg. 
was to be allowed to prevail. The consequence was that, perhaps 
somewhat late, the British and American Committees sent, through 
the Central Office, proposals to modify this report, as both English 
and Ame:.cin practice would appear to be agreed that 50°C. is the 
maximum temperature rise which should be allowed for first-class 
modern machinery and 75 deg. as a maximum continuous tempera- 
ture, which, with a drop of 10 deg., brings one to the 90 deg. adopted 
at Zurich. The discussion naturally centred round the question of 
the ambient or cooling-air temperature. The distinction between 
what might be called the ideal rating, which is uscful for the purpose 
of comparison, and the available output, which is dependent on the 
geographical position, came out most clearly in the debate. The 
majority of delegates were in favour of 40°C. as the limit of the cooling- 
air temperature; three delegates, however, preferred 35°C. It was 
felt that this important point, involving as it does the fundamental 
question as to what temperature rise should be allowed in first-class 
machinery, considered from the international point of view, had not 
received the consideration it merited in the National Committees, 
and, after several proposals and amendments had been put before 
the meeting, the Commission, rather than force a vote upon a subject 

not yet ripe for decision, deferred action until the San Francisco 
meeting of 1915, at which it is confidently hoped a decision satis- 
factory to everydody will be arrived at. 

M. Maurice Leblanc (Paris) was unanimously elected to succeed 
Dr. Budde as President of the I.E.C., and the statutes having been 
modified accordingly, he will assume office for two years and, it is 
hoped, will preside at San Francisco. Col. Crompton was, by 
acclamation, re-clected honorary secretary. 

An important decision was arrived at in the Council mecting to 
the effect that the French text shall henceforward be considered as 
the text of reference and that all other texts shall be considered as 
translations. During the meeting, French, English and German 
was spoken, but the very large majority of delegates were sufficiently 
acquainted with French to be able to express themselves in that 
language. 


——————— MA 0 5050 


is interposed. 
the induction motor through the stator circuits are large, due to the 
comparatively high frequency of the supply system, 
attention has been devoted tothe problem of supplying the magnetis- 
ing current of the induction motor through the rotor circuits in which 
the frequency of the currents is only about „th or „$ th of that of 
the supply. system. 
current is very striking. A large slow-speed motor capable of 
delivering 800 kw. at 0-8 p.f. (1,000 k.v.a.) can be made 
to work at unity power factor by supplying about 15 leading idle 
k.v.a to the rotor circuits, this corresponding to the sup- 
plv of about 600 leading idle k.v.a. to the stator circuits. A 
given value of leading idle volt-amperes introduced into a system 
is more effective in raising the power factor of a system from a low 
value than when it has a relatively high value. 
might sometimes be good cominercial poliey to be satisfied with 
raising the power factor of an existing large system with a low power 
factor to something less than unity on account of the increasing 
expenditure necessary as the power factor approaches unity. Also 


The Spanish delegates invited the Special Committees to hold 


their next meeting in Madrid, and this will probably take place 


towards the end of April next. 
Chitelain, on behalf of his Committee, officially invited the I E.C, 


to hold the Plenary Mecting of 1917 in St. Petersburg. 


The Russian delegate, Prof. de 


The central oftice of the Commission will, as soon as possible, 


publish in detail the decisions of the Berlin meeting; they are, 
therefore, not given here as they have, on more than one occasion, 
been referred to and can be obtained from the general secretary. 


The German Committee, realising that the delegates had come to 


Berlin for hard work, very kindly provided but few entertainments. 
The entertainments, however, which they did provide were of an 
excellent character and included visits to the A.E.G., Siemens- 
Schukert and Bergemann works and to the Nauen Wireless Tele- 


graph station. 


THE ELIMINATION OF WATTLESS CURRENT.* 


BY A. M. PATON. 


After referring to the subject generally, and to the disadvantages 


of wattless currents in supply systems, the author remarksthat the 
chief source of lagging currents on modern systems is the induction 
motor, in whose magnetic circuit an air-gap of considerable reluctance 


The idle volt-amperes required for the^excitation of 


Consequently, 


The effect of so supplving the magnetising 


It follows that it 


that if part of a system is to be given a leading power factor to 


neutralise a lagging power factor on another part, the idle volt- 
amperes have to be supplied at the most expensive part of the range. 


Condensers.—Practical developments in the use of static con- 


densers for improving the power factoras suggested have at present 


made little progress. Condensers of small capacity have been 


occasionally used on low-voltage circuits, and their use has recently 


received an impetus in connection with metal. filament lamps. 
Apparently the only condensers hitherto used to any extent on high- 
voltage circuits have been in some high-tension transmission systems 
in the south of France and Italy. These particular condensers are 
of a type now very largely used for wireless telegraphic installations— 
the Moscicki type—and consist of glass tubes closed at one end, 
coated internally with silver, and either coated externally with silver 
or immersed in a bath of glycerine and water to form the outer plate 
of the condenser. Some of these condensers are said to have been 
constructed for as high a voltage as 60,000, and to be in continuous 
service with 32,000 volts, at which latter pressure they are said to 
give very satisfactory results. As an example of what seems now 
possible with a condenser of the Moscicki type, let us consider the 
case of a 1,000 k.v.a. circuit at 11,000 volts pressure, 40 cycles, 
working at 0-8 p.f. The capacity of the condenser required to raise 
the power factor of the circuit to unity would be approximately 
20 mfd. Its cost would be roughly £600 and its total losses only 


about 6 kw. The annual cost of keeping the condenser in circuit 


continuously to improve the power factor would thus be approxi- 
mately: Current, 6 kw. at, say, £12 per kilowatt per annum, £12; 
interest and depreciation at 15 per cent. per annum on £600, £90 ; or 
a total of £162. If by an annual expenditure of this order we can 
increase the output of a circuit from 800 kw. to 1,000 kw.—that 15. 
by adding 200 kw., costing in plant, say, £8,000, or £800 per annum 
in interest and depreciation—it will be seen that substantial savings 
appear to be possible bv the use of condensers on high-tension 
circuits troubled with lagging idle currents. 

Synchronous Motors.—' Turning to synchronous motors, if we take 
the case of the 1,000 k.v.a. circuit considered previously, the capacity 


* Extracts from a Paper read before the Newcastle Section of the 
Institution of Electrical Engineers. 
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of the motor necessary to neutralise the lagging idle current would 
be 600 k.v.a., and if we assume the most favourable case for the 
motor—viz., that it could be connected directly to the 11,000-volt 
circuits and placed in an existing building—its cost would be about 
£1,200. The total losses in the motor would be approximately 
50 kw., and thus the annual cost of keeping the motor in circuit 
would be: Current, 50 kw. at £12 per kilowatt per annum, £600; 
and interest and depreciation at 15 per cent. on £1,200, £180; or a 
total of £780. 

Phase Compensators or Phase Advancers.—The possibility of 
making machines of the phase-advancing type a commercial success 
scems to have been for a long time overlooked, but recently Messrs. 
Brown, Boveri have developed them.* This firm have found from 
experience that a machine works quite well if the magnetic circuit 
is completed through the armature itself and the stator is com- 
pletely done away with. Since, neglecting losses, the machines 
deliver idle currents, the driving motors are very small in com- 
parison with the exciters, their output being onlv of the order of 
} B.H.P. to l B.n.P. each. The vector diagram of this type of ad- 
vancer shows that the power factor is very little improved at light 
loads, but rapidly improves with increasing load. Unless a leading 
current in the stator is particularly required, and the rotor circuit 
of the motor is specially designed to carry the corresponding current, 
which is, as a rule, not the case, precautions are taken to prevent a 
leading current after unity power factor has been reached. This is 
accomplished by arranging that the magnetic circuit of the phase 
advancer shall become saturated at the particular load when the 
power factor reaches unity. This saturation is also made use of to 
improve the commutating conditions by producing a rotating flux 
wave having a nearly rectangular shape, and therefore a higher 
average value than a sinusoidal wave, with the consequence that, 
for a given flux, the maximum flux density, and consequently the 
E. M.F. induced in a short-circuited coil, become less. The satura- 
tion also limits the E.M. F. induced in the short-circuited coils during 
commutation, and therefore enables the phase advancer to -be used 
with a motor subject to overloads without any modification other 
than the provision of a commutator of increased length. These 
machines are now being regularly constructed for use with motors 
up to 1,200 H.P. in capacity ; and in spite of the high speed of rota- 
tion and the fact that the short-circuited coils are rotating in an 
active field, it is found that the commutation can be made good 
enough for practical purposes within the limits of some 12 to 20 
volts, which. it so happens, are just the voltages required for mag- 
netising induction motors through the rotor. 

Polyphase Current Motors.—In spite of difficulties connected with 

commutation, polyphase commutator motors have recently been 
constructed to give outputs up to 300 H.P. or 400 H.r. at commercial 
frequencies, yet on account of their extra complications and cost 
they do not seem likely to come into general use when a single motor 
ìs required. In combination with induction motors they have. how- 
ever, apparently a great future when speed regulation is required, 
since if connected in series with the rotor circuits, where they get the 
benefit of low frequency. they will return the energy, which usually 
would be wasted in, resistance, either mechanically to a shaft or 
electrically to the mains. At the same time, of course, they can be 
made to inject an E.M.F. into the rotor to magnetise the induction 
motor. 
The polyphase commutator motor may be replaced by a rotary 
converter and continuous-current motor. In this case, by exciting 
the rotary converter so that it takes a leading current, the power 
factor of the main motor can be kept at unity or made leading if 
desired. This system has been largely used in rolling mills which 
require speed variation. The general conclusion may be drawn that, 
when variable speed is required with an induction motor of moderate 
or large size, it is comparatively easy to give it economically, and at 
the same time to raise the power factor of the motor to unity. Prac- 
tically all that is now required of the polyphase commutator motor, 
if it is to be largely used when speed regulation is required with large 
motors or in the case of flywheel sets, is that its cost should be 
reduced and that the commutator should be no drawback. As the 
motor is already in use on many rolling mills abroad these conditions 
seem likely to be realised. 

Kapp's Vibrator.—It was found with an experimental vibrator of 
this type that the commutation was so good, owing to the low fre- 
quency of commutation and the fact that the maximum current 
occurs when the vibrating armature is stationary, that copper 
brushes could be used without sparking. When starting, the 
vibrator would be cut out of circuit, similarly to Leblanc's type of 
phase advancer. This apparatus was described in a Paper read by 


* These machines were described in THE ELECTRICIAN, Vol. L¥IX., 
Pp. 582, July 12, 1912. 
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Prof. Kapp, an extract of which appeared in THE ELECTRICIAN, 
Vol. LXXI., p. 86, April 25, 1913. 

The author thinks that it is better that a supply authority should 
offer a concession to a consumer who is prepared to guarantee a 
power factor of unity than charge him so much per kilovolt-ampere- 
hour, as has been suggested, instead of kilowatt-hour, as is usual. 
To the average consumer a tariff on the maximum demand system 
is complicated enough, and the writer thinks it would be a, mistake 
to complicate matters further. The main objection of the con- 
sumer to the maximum demand tariff is that he thinks he is paying 
for something which he does not get. This objection would, we may 
be sure, be urged against a kilovolt-ampere tariff by most con- 
sumers, the majority of whom, we must remember, are not electrical 
engineers, 

Now, as to the running cost, the effect of the phase advancer is 
to increase the rotor currents, and therefore, unless the section of the 
rotor winding is increased, the losses in the rotor. As a general rule 
these increased losses are not serious, since the losses are normally 
only about 14 per cent. of the total output, and the ve itilation of an 


average rotor is so good that it will stand the extra losses without an 
In the case of a large motor, how- 


excessive rise of temperature. 
ever, where the increased losses are appreciable, extra copper to 
keep them down to their original value can be added to the rotor 
at a very small expenditure, something lice 2] per cent. of the tota: 
cost in an average case. 

In the case of a large motor this increased output obtainable from 
a motor frame may be much more than sufficient to pay for the phase 
advancer. As an example, an 800 H.P. motor running at 150 revs. 
per min., weighs 25-6 tons ; 8 set consisting of a motor for the same 


output and speed with a direct-connected phase advancer has a com- 
'The same motor with a separate high- 


bined weight of 22-6 tons. 
In the case of the 


speed phase advancer weighs only 21 tons. 
application to an existing motor no saving in material is, of course, 
possible; but the output and overload capacity of the motor would 
generally be somewhet, and the maximum torque always, greatly 
increased, 

If we consider the case of the motor above referred to, 
designed for 2,750 volts, the condenser and switchgear to 
with the phase advancer in capital cost would have to be supplied 
for approximately £2 per microfarad, which does not seem possible. 
Further, we have seen that in many cases the efficiency of a motor 
would be greater with a phase advancer than without it, whereas 
the use of a condenser must always result in an increase of the total 


which is 
compete 


losses, but never a decrease, 

In conclusion, the writer points out that the principle underlying 
this Paper is that whilst condensers, synchronous motors and rotary 
converters all can be and are being successfully used for the neu- 
tralisation of lagging idle currents, yet their application can never 
become general, since they all suffer from the defect of not going to 
the root of the matter and preventing the greater part of the idle 
currents from getting into the system in the first place. The function 
of condensers, synchronous motors and rotary converters would 
appear to be more to neutralise the lagging currents introduced by 
transformers, arc lamps and induction motors, with which phase 
advancers cannot be used, than the lagging currents introduced by 
motors with which phase advancers can be successfully used, to tho 
advantage of both the supplier and consumer of electricity. 
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SCIENTIFIC INTOLERANCE. 


To those interested in the many controversial points at 
present under discussion in physics Sir OLIVER LopGE’s 
presidential address to the British Association will strongly 
appeal. It will be useful, not merely to the physicist, but 
also to the man who has not the time in which to follow up, 


though he desires to know something about, what is being. 


done in pure physics. The address is all the more apt 
because at the present time there are many fundamental 
controversies. Indeed, some of our most cherished ideals. 
seem to be threatened with destruction. There seems to 
be, as it were, something of a stampede, and principles 
which were at one time regarded almost as axiomatic are now 


me with “ comprehensive scepticism "- and, as Sir OLIVER. 


LovcE puts it, it is argued that all our laws of Nature, so 
laboriously ascertained and carefully formulated, are but 
conventions after all. not truths. Nevertheless, there are 
physicists who decline to take part in this wholesale move- 


ment. Thus Prof. SCHUSTER has expressed the view that 


what really lies at the bottom of the great fascination which. 
these new doctrines exert on the present generation is sheer 
cowardice, the fear of having its errors brought home to 


it. On the other hand, a certain amount of legitimate 
scepticism must be expected, for the simplicity of most 


laws, as initially stated, is replaced by complexity as 
our methods of measurement and investigation become. 


improved. 


Last year’s President of the British Association in his 


address dealt with the all-absorbing subject of the origin 
of life, and attempted to account for the production of life 
on chemical and physical grounds. The attempt to limit 
the subject in this way was by no means successful, and it 


is doubtful whether anything is to be gained by so narrowing. 


the outlook as to attempt to reduce every phenomenon to 
chemistry and physics. Sir OLIVER Lopce is strongly 
opposed to the adoption of such a narrow view, and he 
adopts the attitude that life introduces an incalculable 
element which is bevond the scope of either chemistry or 
physics. He points out that our powers of investigation 
in this and other problems probably fall far short of what 
is required, and in this connection refers to Sir J. J. THOM- 
soN's address at Winnipeg in 1909 for an illustration of 
how considerably our methods may b? lacking. The 
‘Illustration refers to neon. It has been showa that the 
amount of this gas in one-twentieth of a cubic centimetre 
of air at ordinary pressures can be detected by the specit- 
scope, and it is estimated that the neon in this case would 
only occupy at atmospheric pressure à volum? of half a 
millionth of a cubic centimetre, but in this small volume 
there are about ten million million molecules. The popu 
lation of the earth is estimated at about fifteen hundred 
millions. so that the smallest number of molecules we can 
identify is about 7,000 times the population of the earth. 
Hence the conclusion is drawn that if we had no 


better test. 
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for the existence of a man than we have for that of an un- 
electrified molecule we should come to the conclusion that 
the earth was uninhabited. Sir OLIVER LopGE states that 
on these lines it may be legitimately contended that we have 
no right to say positively that even space is uninhabited, 
and in such matters generally he contends that science is 
incompetent to make comprehensive denials. Science 
should, in fact, not deal in negations, but merely be strong 
in affirmations. In such matters there is much truth in 
the statement that ‘‘to doubt everything, or to believe 
everything, are two equally convenient solutions; both 
dispense with the necessity of reflection." 

Every reader wil know what Sir OrrvEeR Lopck has in 
mind in making some of these remarks, and will not be 
surprised to find a reference to psychic matters at the end 
of his address. He expresses the view that the methods of 
science are not so limited in their scope as has been thought ; 
that they can be applied much more widely. and that the 
psychic region can be studied and brought under law. 
This is a subject on which we do not wish to express any 
opinion ; 1t is one, indeed, in regard to which we must take 
up an attitude of agnosticism in the true sense of the word ; 
but, nevertheless, we feel it necessarv to express the view 
that so far only men of the highest scientific attainments have 
been able to touch this subject without their reputation 
suffering. This is not as it should be. There is no reason 
why scientists should fall into the errors of intolerance 
equal to those of that religious intolerance which they have 
always been ready to condemn. On the other hand, there 
is some excuse for an attitude of suspicion. It is difficult to 
separate the subject from that atmosphere of quackery by 
which it has always been surrounded, and to devise methods 
of investigation that are truly valid. Nevertheless, the 
subject, if there is truth to be found in it, is surely of the 
greatest interest, and nothing is to be gained by meeting 
it with a barrier of unreasoning intolerance. Whatever 
attitude 1s adopted, let it be scientific. | 
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The Design of Electrical Machinery. Vol HI.: ALTERNATORS, 
SYNCHRONOUS Motors, Rotary CONVERTERS. By Wirra» T. 
Ryas. (New York: John Wiley & Sons. London: Chapman & 


Hall.) Pp. vii.4-129. 6s. 6d. net. 

According to the preface, this book contains what the author 
" believes will be of most service to the student who 1s just 
entering upon his experience as a designer." There are four 
chapters dealing with tvpes of alternators and their charac- 
teristics, the design of synchronous motors and generators, 
and the complete drawings of à 180 kw. belt-driven alternator. 

In the first chapter small sections are devoted to “ E.M.F. 
diagrams" and “synchronising power." The treatment of 
these subjects is very scanty and incomplete, and altogether 
unsatisfactory for a book on the design of alternators. 

The second chapter, on the method of designing alternators, 
&c., takes up a good half of the book. There is no attempt 
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| 


whatever actually to carry out the complete calculations of a | 


machine, only the general formule being given. The average 
student would derive much more benefit from the book if it 
included the full calculations of a carefully chosen design. We 
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a masterly one. At times his statements—obviously not 
misprints—make us wonder. For instance, he tells us “ it is 
not unusual to find air-gap densities of from 10,000 to 12,000 
lines per square cm. for belt-driven and engine type alter- 
nators and up to nearly double this amount for turbine type 
alternators” ! We should be rery interested to see the calcu- 
lations for such a machine having a mean gap density of 20,000 ! 
Later he explains the production of tooth ripples, instancing 
the case of a three-phase alternator having nine slots per pole. 
The author states that the effect of the teeth was to produce a 
pronounced ninth harmonic! Actually the lowest tooth ripple 
would be tlie 17th and the author seems to have counted the 
number of ripples in the,half wave! The most inexcusable 
nustake, however, occurs in the author's method of designing 
the field windings of an alternator. It is generally known, 
even to students, that when a field coil is supplied with con- 
stant voltage there is one section only for the conductor, to 
produce the required ampere-turns. Yet the author states 
" different sizes of wire will have to be tried.” Altogether the 
method given for designing the field windings is very unsatis- 
factory. 

In the chapter on the design of rotary converters there is 
very little bearing upon the actual design of such machines, 
except tables showing the relative values of the armature copper 
losses for various numbers of phases, and the ratio between the 
slip-ring and continuons-current voltage. 

In addition to the complete set of working drawings of a 
180 kw. alternator given in the last chapter, there are a number 
of photographic illustrations showing the construction of 
synchronous machines. The illustrations are good, but their 
valve is reduced by the fact that in general they are not de- 
scribed in the text, and are sprinkled almost haphazard through- 
out the book. | 

It will be gathered from the above that we can hardly recom- 
mend this book as containing what will be of most service to 


the student who is just entering upon his experience as a 
designer. A. E. CLAYTON. 


The Case for Railway Nationalisation. By Emi Davies. (London: 
Collins’ Clear Type Press.) The Nation's Library, Vol. IV. Pp. 262. 


ls. net. 


The Case Against Railway Nationalisation. By EpwiN A. PRATT 
(London: Collins’ Clear Type Press.) The Nation's Library, 


Vol. Vl. Pp. 264. 1s. net. 

The publishers of these books are to be congratulated on pro- 
viding the public in so handy and cheap a form with two mono- 
graphs stating the arguments respectively for and against 
railway nationalisation. It is to be hoped that the public will 
respond to this enterprise and read the books, for the question 
there dealt with 1s one of extreme importance, and a know- 
ledge both of its broad highways and of its numerous dark 
places and pitfalls should be in the possession of evervone. 

It cannot be denied that at the present time the railways 
of this country are passing through a period of “Sturm und 
Drang.” Their employés are dissatisfied with the conditions 
of their service and their low wages, traders object to the high 
rates, delav and high-handedness in dealing with claims, 
passengers. feel that the facilities offered are not all that they 
might be, and. finally, the shareholders want more dividends. 
There can be few less enviable positions at the present time 
than that of a railway general manager. 

How, then, are things to be improved ? Mr. Emil Davies’ 
remedy is “ Nationalisation," a word which, with its imposing 
roll of syllables, is almost as comforting to some people as the 
old ladv's " Mesopotamia." Let us say at once that Mr. 
Davies presents his case most ably, and that even those who 
disagree with him will find much food for thought in his book. 
For ourselves, we found Chapter II., on * The History of Rail- 
ways," the most interesting, while the subsequent chapters, 
showing the present relations of the railways with the trader, 
the passenger, the worker and the investor are very fairly 
written. They show, moreover, that there is room for im- 
provement, and that the various directorates might do more, 
an they would, to satisfy the claims of all the above classes ; 


cannot say that the author's treatment of the design is at all but Mr. Davies has no use for directorates, And it is when he 
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begins to make deductions from his premises that we begin to 
disagree with hnn. He wants nationalisation, which in his 
view is à panacea for all present ills. He points out how suc- 
cessful this policy has been in many other countries, shows how 
the State can acquire the railways (at enormous cost, be it 
said), and indicates in glowing terms the benefits which will 
accrue to all classes of the community from such purchase. 

We become a little sceptical, however, and allow ourselves 
a little cynical smile, when Mr. Davies, as an argument in 
favour of State ownership, extols the business-like qualities 
of the Post Office as showing the efficiency of a Government 
trading department. Actually, the Post Office! Now, as 
Mr. Pratt points out, the Post Office could not do its letter 
and parcels service as efficiently as 1t does (and, after all. that 
efficiency is not very high) were it not for the cheap rates that 
have been imposed on the railway companies for this class 
of traffic. 

Frankly, we do not believe in railway nationalisation, either 
às a remedy or a cure. Things mav be bad. but that is no 
argument for making them worse. The State (this country’s 
State) has never vet shown itself capable of even that amount 
of business acumen possessed by the present railway com- 
panies, and it would be even less affected by the march of 
progress than are the present railway companies, Mr. Davies’ 
optimistic prophecies to the contrary notwithstanding. State 
ownership would probably not bring with it a wholesale 
reduction in passenger or goods rates. — If 1t did, on anything 
like the scale that Mr. Davies suggests, any profits there might 
have been would disappear, and the railways would become a 
charge on the nation. Excursion facilities would almost certainly 
be removed (they bring no votes), and the speed and punc- 
tuality of transport would most assuredly be reduced, while 
any such wholesale employment of labour by the State as would 
occur when railways were nationalised would lead to such an 
increase in. political conjuring as is terrible to contemplate. 

This. indeed, is the chief plank in Mr. Pratt's platform. He 
points out that the only people who really desire nationalisa- 
tion are the working classes ; and they, with engaging frank- 
ness, openly avow that they only desire it for what they think 
they can make out of it. That they will really make much 
out of it seems open to doubt—the model Government's 
servants are often the worst paid; but, even should they 
realise their desires, that scarcely seems a sufficient reason for 
undertaking such a gigantic task. Mr. Pratt adduces many 
other arguments against nationalisation, but these we must 
leave the reader to discover for himself. They are weighty 
and exhaustive, and afford the best reply to this hare-brained 
scheme that it has been our fortune to read. 

In conclusion, we should like to offer a word of advice on the 
study of these books. We hope evervone will read both of 
them, and, as we suppose most people have definite views on 
the subject, we recommend that they should first read “ The 
Case" with which they agree. This will strengthen their 
ideas. They can then experiment with the other, and see 
whether their faith can stand thestrain. To those who possess 
an open mind a consideration of what the State ownership of 
the telephones has done for the efficiency of the service may 
serve as a counter-irritant to Mr. Davies’ arguments. 


PROF. KAPP’S ADDRESS TO SECTION “G” OF THE 
BRITISH ASSOCIATION.* 


Summary.—The advantages of the various systems of electric traction, 
three-phase, single-phase and continuous current, are first dealt with, 
some details being given of lines which have actually been electrified on 
one or other of these systems. Figures with regard to electric traction 
on the main lines of the Italian State Railways are set out, while some 
information about the St. Gothard line is also given. 


There is no question now that electricity can do some things better 
than could be done formerly. The separation of magnetic from 
non-magnetic material; the lifting of hot pigs, ingots, plates, and 
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scrap by electromagnets ; the production of high-grade steel in the 
electric furnace ; the sinking of shafts by electrically driven pumps ; 
in mines the use underground of electromotors instead of steam 
engines, in shipyards the use of magnetically-fixed and electrically- 
driven tools; the electrie driving of rolling mills, and the use of 


electric traction on tube and other underground railways are familiar 
examples of the application of electricity in which unanimity as to 
its advantages has been reached between the electrical engineer, and 
what, without any intention of being disrespectful, we may call the 
old school of mechanical engineers. "There are, however, other 
applications of electricity where the old and new school of engineers 
have either not at all, or only partially, reached unanimity of opinion, 
and it is with one of these applications—namely, the electrification 
of railways—that I propose to deal in this address. As regards 
urban and suburban lines, not only the possibility of electric traction, 
but its immense superiority over stcam traction, is fairly generally 
admitted. Where we get on debatable ground is when we begin to 
discuss main-line traflic. Here the process of overcoming opposition 
has only just begun. Will it lead to the same result, or will the 
eleetrician have to confess himself beaten by the steam locomotive ? 
The answer each one of us would give to this question must neces- 
sarily be biased by our early training. We see year by vear more 
lines being electrified. Some are failures ; but the very fact that in 
spite of these failures the process of electrification is going on shows 
that the failures are remediable. Tn some cases it is easy to under- 
stand why a line should be electrified. If fuel is dear, if the trains 
must be heavy and frequent, if there are steep grades and long 
tunnels, then obviously steam is at a disadvantage and electricity 
can beat it easily. But the electrification is not limited to cases 
where there are such obvious advantages. We see a military State 
like Prussia electrifying a fairly long line where the traffic is not 
extremely heavy, where there are very gentle grades, and only few 
and short tunnels. Moreover, one of the stock arguments against 
electrification is that in case of war the whole system may be broken 
down by the enemy cutting the wires; yet this consideration, if it 
has any weight—a matter on which I cannot pronounce an opinion— 
does not deter a military State from at least experimenting with 
electric traction on a large scale. We see suburban lines growing 
longer and longer, until they might almost be classed as short main 
lines, and we see the Swiss Government buying up water powers with 
the object of utilising these powers in the electrification of its most 
important main lines. We see in America the electrification of large 
systems taking place, not only for passenger service, but also for the 
goods service, comprising trains of 2,000 and more tons weight, and of 
goods yards, to the complete exclusion of steam. One need not be 
an engineer to appreciate the significance of such a general develop- 
ment. NoGovernment department, and certainly no board of railway 
directors, will spend money merely for the sake of an interesting 
scientitic experiment, and, although it is conceivable that in an isolated 
case such an experiment may be undertaken under a miscalculation 
as to its possible success, it is not conceivable that such a miscalcu- 
lation should be the general rule. When we see that in all countries 
a vast amount of labour is devoted to, and capital is spent on, the 
electrification of main lines we cannot but come to the conclusion 
that this new application of electricity is bound to progress, and that 
the persons who tell you that electric traction is all right for tramways 
and urban railways, but will never be able to compete against steam 
traction on main lines, are very much in the position of my old Swiss 
friend, whose conception of power transmission was entirely limited 
to the use of ropes and pulleys. 


It is just 30 years since the first electric railway was opened for 
public use. That was a small line in Ireland, known as the Portrush- 
Bushmills Railway. In those days only the continuous-current 
motor was available, and that only at a very moderate pressure and 
power. These restrictions were from the first felt to be a serious 
drawback, and inventors tried to overcome them in various ways. 
Of these, two may be here noted in passing. Ward Leonard in 1891 
made the suggestion of carrying on the train a converting station. 
Unfortunately, the extra weight which has to be carried is a serious 
drawback ; and for this reason the Ward Leonard system (excellent 
as it has proved in other applications of electric power) has in the 
domain of traction never got beyond the experimental stage. The 
experiment was made on a fairly large scale, but with this difference, 
that the traction-motors were placed not on the motor coaches, but on 
the first vehicle itself, which has thus become an electromotive: 
also, in order to save the weight and cost of starting and synchro- 
nising gear, the asychronous type of single-phase motor was adopted, 
thus sacrificing the advantage of unity-power factor. The electro- 
motive developed at the hour-rating 200 H.P., and weighed 46 tons. 
This is not a very brilliant achievement, and it was beaten by a sister 
engine of the same power, but using alternating-current motors. 
This electric locomotive weighed only 40 tons. It is probable that 


a better weight efficiency could be obtained nowadays with this 
system if carried out on a larger scale, and if the motor-generator 
were replaced by a converter, in which case the step-down trans- 
former would have tappings on its secondary side for starting and 
It is, however, doubtful whether even then it could 
compete with electromotives using the alternating current in the 
motors directly. Motors of this type have recently been so much 
improved that the margin of weight that could be saved by the use 
of continuous-current motors is probably less than the excess weight 
The other attempt to combine high 


regulation. 


of the converting machine. 
trolley voltage with low motor voltage has shared the same fate. 


This consisted in the application of the three-wire principle of con- 
in. suecessful 


tinuous-current supply to electric traction. It is 


operation at a moderate voltage on a London tube railway, but as 
far as main-line working is concerned it has not got beyond an appli- 
Moreover, the recent im- 


provements made in continuous-current motors has reduced the 

Continental makers are 
prepared to build motors for 1.200 volts, and one English maker is 
actually building motors for 1.750 volts, so that with two motors in 
series a trolley pressure of 2,400 and 3,500 volts respectively can be 


cation on two small lines in Bohemia. 


importance of the three-wire principle. 


used. 


— simplicity, in the sense that mixing up of different types of current 
and dependence of one train on another is avoided. 
tvpes of current are used—namely, continuous, three-phase, and 
The first two named are used direct ; the last through 
the intervention of a transformer. In a large measure the different 
svstems have already become standardised. As regards the con- 
tinuous-current system, up to 750 volts the process of standard- 
isation has been completed long ago. 1t is almost generally adopted 
for urban and suburban lines of moderate length, unless there are 
local difficulties as regards the third rail, or it is desired to work the 
suburban and the main-line service on the same system. The three- 
phase system has also been fairly well standardised, but the single- 
phase system is still in a. process of development—a development 
which, however, takes place on a faiily large scale. In France the 
Compagnie du Midi is electrifving on the single-phase system nearly 
400 miles of track ; the German Government have already electrified 
the Dessau-Bitterfeld of the Leipzig-Magdeburg line, and are elce- 
trifving the line Lauban-Koenigszelt in Silesia, to say nothing of 
some smaller private lines in the South of Germany, which have been 
in operation for some years. In Switzerland the Berne-Loetschberg- 
Simplon Railway, already in operation, and the Rh:etian. Railway, 
nearing completion, also employ single-phase electromotives. Both 
in France and Germany the type of electromotive to be finally 
adopted has not yet been settled, but half-a-dozen different types, 
supplied by as many ditferent makers, are being tried, and it is in 
this respect that one may look on single- phase traction as still in the 
process of development. As regards the Loetschberg the period of 
trialisover. Three years ago the railway company ordered a 2,000 H.P. 
electromotive, and have had it at work ever since with such .satis- 
factory results that they have decided to adopt this type detinitely, 
and have ordered 13 more engines, but of the slightly larger power of 
2,500 H.P., on the 14-hour rating. Of these I shall have to say some- 
thing more presently ; but before entering into the details of single- 
phase traction it is expedient to glance briefly at the present position 
of the rival system of three-phase traction. 

The first application of this method of working dates back to the 
end of last century, and took place on a small Swiss line; then fol- 
lowed the well-known Vatellin line, and, later still, when the Italian 
Government took over the railways, the Government engineers 
decided to extend the application of three-phase traction to some 
other lines—a decision which practical experience has shown to have 
been perfectly justified. The total power represented by three- 
phase electromotives either at work or on order in Italy to-day exceeds 
200,000 H.P. (95,000 H.P. in service, and 120,000 H.P. building). Ten 
years ago the three-phase system was the only possible one for main- 
line working, but later on there came on the scene the single-phase, 
and, later still, the high-pressure continuous-current systems, and I 

need hardly mention that between the advocates of the three systems 
there has been waged a fierce battle, each claiming that his is the best 
and the others very inferior. I am afraid that battle is still raging ; 
but it is a futile war, for there is no such thing as a best system gene- 
rally. One system is the best for one set of conditions and another 
for another set. Thus the German railway engineers found that the 
single-phase system would serve them best, and they adopted it. 
There is in this matter no question of personal feeling or national 
prejudice. I have no intention to enter the lists as an advocate for 
any one of the three possible systems for main-line traction; each 
has its specia] features and special merits, and all I can do is to place 
before you some of these. As the three-phase system is the oldest 


single-phase, 


The present tendency in electric traction is in the direction of 


Only three 


94] 


it will be convenient to take it first. It is curious to note that the 
three most obvious objections which have been raised against three- 
phase clectromotives by theorists have been found to have but little 
weight in practical work. These objections were: the complication 
of a double overhead wire, the danger that the motors would not 
share the load fairly, and the inability to run without rheostatic 
waste at intermediate speeds, or to run at a higher than synchronous 
speed to make up for lost time. That an overhead wire is incon- 
venient must be readily admitted, but the inconvenience applies to 
all methods of main-line working, for the so-called third rail is not 
applicable to high pressure, and even if it were, the consideration of 
the safety of the platelayer would preclude its use. The question 
then is: Are two wires twice as objectionable as one ? Possibly, but 
the most objectionable feature is not the wire itself but the posts or 
gantries on which it is carried, and the number of posts is the same, 
whether we use three-phase, single-phase, or continuous current. 
There is a little more complication at the cross-over points and at the 
switches ; but this is not a serious matter, if one may judge from the 
perfectly smooth working off so extended a yard as that at Busalla, 
where there are 5 miles of track, connected by 37 switches and cross- 
ings. The other objection—as to the motors not sharing the load 
equally—is theoretically sound. The torque developed by the motor 
is proportional to the slip, and in order that the two motors on an 
electromotive shall share the load equally their slips, and conse- 
quently also their speeds, must be the same. Now, it 1s conceivable 
that, owing to a slight difference in the size of the drivers, that motor 
which is geared to the larger drivers will, by reason of its lower speed 
and consequently greater slip, take more than its fair share of the 
load. In practice this difficulty does, however, not arise. With 
reasonably good workmanship there should be no sensible difference 
in the size of the wheels; but even if we admit the possibility of 
there being a difference of a half per cent. in the diameter of the 
wheels, this would, with the usual slip of 3 per cent., only mean that 
the motor geared to the larger wheels develops 8 per cent. more, and 
the other 8 per cent. less, than its normal power. The larger wheels 
will develop 16 per cent. more tractive effort than the smaller wheels, 
and having thus a greater wear the difference originally existing 
will diminish in service. For the same reason any tendency to wear 
unequally, say, in consequence of unequal material, is counteracted 
by the slip-adjustment of the motors. This point has been tested 
practically by the makers of the Simplon three-phase electromotives, 
It was found that if originally a slight difference in diameter of the 
drivers had been permitted to exist, after a short time this had 
vanished, that is, as regards the condition on one electromotive ; 
but if we come to the case of a train being hauled by two engines 
then a sensible difference in the size of their wheels may exist. In 
this case it is necessary to artificially adjust the slip so as to make 
each motor take half the load. This problem has been solved by 
Mr. v. Kando in the electromotives which he designed for the Italian 
State Railways. In these engines only liquid resistances are used in 
the rotor circuit for starting and speed regulation. The liquid is 
raised or lowered in the rheostat chambers so as to cover more or less 
of the contact plates, and the level of the liquid is controlled by a 
solenoid under the influence of the working current. The working 
current, and therefore also the tractive effort exerted by each motor, 
is thereby automatically kept constant, notwithstanding any differ- 
ence that may exist in the size of the drivers on the two electromo- 
tives. Incidentally, it may be mentioned that this method of liquid 
rheostat control has also the advantage of a perfectly constant 
acceleration during the starting period—a point which makes for 
comfort of travel in a three-phase train. The third objection ad. 
vanced by theorists against three-phase traction is against the waste 
of energy consequent on rheostatic speed control and the inability to 
run at more than synchronous speed so as to make up for lost time. 
The obvious remedy for the last-named difficulty is to fix the time- 
table so that the synchronous speed should be high enough for 
making up lost time and to employ motors which can run econo- 
mically at less than synchronous speed. As a matter of practical 
experience three-phase trains are not more unpunctual than any 
other kind, steam not excluded. A train pulled by a series motor 
(continuous current or alternating current) runs slower on an up- 
grade or if abnormally heavy ; this is one of the characteristics of the 
series motor, and it is valuable, because it limits the excess load 
thrown on to the source of power; but it is clearly not a condition 
making for good time-kceping. With a series motor time lost cannot 
be recovered on an up grade, whilst with a three-phase motor the 
speed on an up grade may be kept practically the same as on the 
level or on down grades, so that the process of gaining time is not 
restricted to the easy parts of the line. 

The problem of speed control without rheostatic waste has been 
solved in various ways. One of the simplest and generally adopted 
solutions is that of cascade and single-working. If the two motors 


are put into cascade connections the speed is halved. The cascade 
is used in starting and on heavy grades (unless time has to be made 
up), and on the easy grades or on down-grades the motors work singly 
— that is to say, in simple parallel connections. Intermediate speeds 
may be obtained by some pole-changing device. Ordinarily, such 
devices have to be applied to stator and rotor, but in some of the 
Simplon locomotives only the stator is arranged for pole-changing, 
the rotor being a squirrel cage. In this arrangement the advantage 
of cascade working has to be given up, but the system has the merit 
of great simplicity. The number of poles may be changed from 12 
at starting to eight, six, and four at top speed. Thus, four different 
speeds, all without rheostatic waste, are possible. "The single bars 
in the squirrel-cage rotor are connected as their ends by resistance- 
connectors made of an alloy having a high temperature coeflicient. 
At starting the rotor current is large and heats up these strips, thus 
automatically providing what is technically termed a starting 
resistance. When the motor is running the current is less, and by 
reason of the fanning action of the connecting-strips these get cooled 
so as to bring their resistance down to permissible amount. Thus 
the efficiency of the motor when running under load is only a few 
per cent. less than that of a motor with a wound rotor. A valuable 
feature of the three-phase system is the automatic recuperation of 
current whenever the speed exceeds synchronous speed by a few per 
cent. ; and connected with this property is the further advantage 
that it is impossible for a train to race on a down grade. Obviously 
recupet ration can only take place if power is given to the motor. This 
is provided partly bv the electromotive itself and partly by the train 
pushing it on a down grade. This means that the train is braked in 
front only, and railway engineers have raised the objections that such 
a method is contrary to the accepted rules for safe working. which 
require that even on a down grade all the couplings should remain 
in tension, which means that each coach must be independently 
braked. Here we have again a case where the theorists’ objections 
have been proved to be without foundation in actual practice. It 
is no doubt objectionable to brake a train in front only, if the braking 
action is jerky ; but with the automatically controlled liquid rheostat 
the braking comes in quite gradually, and is throughout so even that 
it has been found possible to permit a higher down-grade speed with 
recuperation than with ordinary braking. On the Italian State 
Railways the regulation permits on heavy down grades a speed of 
30 km. per hour for steam trains, but the electric goods trains 
are permitted to run at 45 km. per hour. This concession is not 
extended to passenger trains; Nevertheless that economic effect 
is considerable. Recuperation saves 17 per cent. on the coal bill, 
and this amount is sufficient to provide for interest and sinking fund 
on the electrical plant at the generating station. One advantage of 
three-phase traction over steam traction is the lessened weight of the 
locomotive in comparison with its tractive force and power. As an 
example, we may take the Giovi line in Italy, where steam trains, 
consisting of 310 tons of rolling stock and 202 tons of locomotive (one 
in front and the other at the back), have been replaced by three- 
phase trains, consisting of 380 tons of rolling stock and two electro- 
motives, each weighing 60 tons (also placed front and rear). ‘Thus 
there has been a saving in total weight of 12 tons, and at the same 
time an increase in useful weight of 70 tons. The average grade of 
this line, over which passes the whole traffic between the Port of 
Genoa and the Plain of Lombardy, is 27 per mille, and the maximum 
is 35 per mille. This traflic is now worked with 40 electromotives, 
each of 60 tons weight. These engines have five driving wheels 
connected to two eight-pole motors by gearwheels and rods. The 
pressure on each driving axle is 12 tons, Each cleetromotive deve- 
lops 2.000 H.P. at the hour-rating; thus I H.P. is obtained for each 
30 kg. weight of engine. 

The number of patented designs for single-phase traction motors 
is very large ; but, notwithstanding considerable difference in matters 
of detail, all motors which have been successfully applied in practice 
may be ranged under three great groups—namely, the so-called 
re pulsi on type, the repulsion type with additional excitation of the 
rotor, and the straightforward series motor. The present tendency 
is rather in favour of the series motor, and the practical results 
obtained with it are certainly very promising. The latest design 
made by Dr. Behn-Eschenburg shows a remarkable weight eft- 
ciency. His 2,500 n.r. electromotives (the power being at a 13 hour 
rating) weigh only 108 tons, so that at this rating I H.P. is obtained 
with a total weight of 43 kg. "This compares favourably with the 
high-pressure continuous-current system, where 50 kg. to 70 kg. 
per horse-power may be taken as norma] values. The so-called 
“repulsion motor " invented by Prof. Elihu Thomson has been 
applied to railway work in the slightly modified form due to Mr. 
Deri, where, instead of there being only two brushes per pair of poles, 
double the number is provided, and the adjustment for speed and 
torque is made more accurate, whilst at the same time the commu- 
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tation, heing split up into two steps, becomes easier. In the matter 
of simplicity, an electromotive fitted with Deri motors cannot be 
surpassed by any other arrangement. There are no rheostata, 

contactors, control switches or other gear; all the regulation is 
effected by mechanical transmission of the movement of a hand 
wheel placed in the driver's cab to the brushes of the motors. At 
one time it was hoped that this system would win its way to a 
general application ; but, unfortunately, the motor must run some- 
where near synchronous speed, and becomes, therefore, rather 
heavy with the low frequencies alone possible in traction. More- 
over, as the power-factor obtainable is only about 0-80—that is, con- 
siderably below the value obtainable with other motors—there does 
not seem to be any great future for this system for heavy work, 

although its great simplicity may still turn the balance in its favour 
on lines with a light traffic. For heavy lines the choice at present 
lies between the induction motor with direct rotor excitation and the 
straightforward conduction motor, where rotor and stator are 
traversed in series by the same current. The former type of motor— 
also called the Latour-Winter-Eichberg motor—depends for its 
working current in the rotor on electromagnetic induction, which 
produces the working current in the rotor much in the same way 
as the current in the secondary circuit of a transformer is produced 
by induction. Since the motor has in part the character of a trans- 
former, its weight would. as is the case with any transformer, be 
unduly augmented by too great a reduction in the frequency. 

Experience has shown that a frequency of 25 periods per sccond is 
high enough to render the transformer action effective, and at the 
same time not so high as to introduce serious difficulties as re gards 
E.M.F. of self-induction and. commutation. This frequency has 
been adopted in most cases where electrification of main lines has 
been carried out by motors of this class. One valuable feature of 
this motor is that at a speed slightly execeding synchronism the 
power-factor may be brought up to unity. At this speed the com- 
mutation takes place under conditions which may be described as 
theoretically perfect. A fair number of Continental lines have been 
electrified by using these motors, and they have also been adopted, 
with very satisfactory results, in the electrification of the London, 
Brighton & South Coast lines between Victoria and London Bridge 
and to some distance south of London. On this line no locomotives 
are used, but only motor coaches. It is, therefore, not possible 
to make a direct comparison as to weight efficiency with a loco- 
motive. The latter has only to carry the propelling machinery, 
whilst the former has to provide accommodation for passengers as 
well. The 600 H.r. motor coaches on the Brighton line weigh 
50 tons, or at the rate of 83 kg. per horse-power. A 1,000 H.r. 
continuous-current electromotive taking current at 1,200 volts 
weighs 74 tons.* By making a suitable reduction for the extra 
weight of the passenger accommodation in the alternating-current 
coach, its weight per horse-pówer comes out at something like 60 kg., 
against 62 kg. in the continuous-current engine. Series motors are 
employed on the electrified lines of the Midland Company hetween 
Hevsham, Morecambe and Lancaster. Also in this case motor 
coaches, and not electromotives, are used. At the hour rating a 
motor coach develops 420 H.P., and as its total weight is about 
35 tons we have here the same weight efficiency as on the Brighton 
lines— namely, 83 kg. per horse-power for the whole coach. 

Of high- -pressure continuous-current lines there are many examples 
both in Europe and America. The term high pressure does, of 
course, not imply the same order of magnitude as in single-phase 
alternating-current lines. There high pressure may mean anything 
up to 15,000 volts, the pressure which is likely to become a standard 
in future electrifications ; but in continuous-current work one must 
class anything over 1.000 or 1,500 volts as high pressure. The 
general rule is to employ motor coaches, and not electromotives, 
but there is a private line belonging to a steel works in Lorraine 
where two electromotives, each of 600 n.p. (four continuous-current 
motors of 150 H.P.), are working the mineral trains under a pressure 
of 2.000 volts. The Southern Pacific Railway also employs con- 
tinuous-current eleetromotives of 1.000 H.P. each. Each engine 
weighs 74 tons, and hauls a train of 270 tons on grades of 40 per mille. 
This is @ remarkable performance, rendered possible by the fact 
that with even torque exerted by the electric motor a much larger 

coefficient of friction than is possible in steam traction may safely be 
permitted. Electrical engineers generally base their caleulations 
of the possible tractive etfort on a coefficient of 0-17, without sand, 
and as high as 0-25, or even 0-28, if sand is used. The voltage in the 
case of the Southern Pacific engines is only 1,200 volts, taken by 
two motors in snes, and there i is proven made £o ae over from 
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all ‘in parallel. On European continuous-current lines the voltage 
is higher—generally 2,000 volts, as on the Chur- Arosa and some other 
Swiss lines—and the tendency is still in the direction of higher 
pressures. Continental makers are now prepared to go as far as 
1,200 volts per motor, so that with the usual system of series- parallel 
control a line pressure of 2,400 volts becomes possible. The greatest 
step in advance in this direction has, however, been made in England, 
where Messrs. Dick, Kerr have adopted a line pressure of 3,500 volts 
as their standard, involving the use of motors constructed for 1,750 
volts. After having experimented with this high-pressure system 
for two years they. have undertaken the electrification of a short 
section of the Lancashire & Yorkshire Railway with continuous 
current at 3,500 volts. I am indebted to the firm for the following 
particulars: The current is collected by pantograph from an over- 
head wire with catenary suspension. The train consists of a motor 
coach and two trailers. The motor coach is equipped with four 
300 H.P. motors, and weighs 62 tons; the trailers weigh each 26 tons. 
From these figures it will be seen that the weight of the motor coach 
per horse-power is only 52 kg., and thus considerably below what 
the weight of an equivalent single-phase motor coach would be. It is 
especially the saving in weight and the avoidance of any telephonic 
disturbances which renders the continuous-current system so 
attractive that, in spite of a natural reluctance against the use of 
high pressure on a commutator, designers are giving increased 
attention to the use of continuous current for electric traction. The 
difficulties which some engineers anticipate with commutator and 
brushes seem, however, rather imaginary than real, if we may judge 
from the experience with the 3,500-volt motor coach. The makers 
inform me that they estimate the mileage for a set of carbon brushes 
at 50,000 miles. The motors drive the car axles by single reduction 
gear, and are controlled by contactors operated from a master con- 
troller. The current for operating the contactors, driving the air- 
pump motor, and for the general service of lighting and heating, is 
obtained from a small motor-generator, fed on the primary side at 
3,500 volts and delivering continuous current at 210 volts. All 
motors have commutating poles, a practice which has become 
universal in continuous-current traction work. 


(To be concluded.) 


CORRESPONDENCE. 


THE POINT FIVES.—A REPLY TO MR. HORACE 
BOWDEN. 


TO THE EDITOR OF THE ELECTRICIAN. 


Siz: In a recent issue Mr. Bowden was good enough to 
reply to a series of questions I put to him through the medium 
of your correspondence columns, and, without labouring the 
question, I should like to comment on them, as I venture to 
suggest some of his replies are open to considerable criticism. 

In the first place, it is a pitv that Mr. Bowden should have 
found it necessary to shield the Point Five Association by 
proclaiming at the outset that any opinion expressed on, or 
answer given to, my queries must be taken as purely his 
personal convictions, and in no way representative of the 
views of the Point Five Association. When the writer first 
ventured to criticise the Point Fives one of the objects in view 


was, if possible, to obtain a definite statement as to what con- 


stituted a Point Five. Now. when a number of engineers bond 
themselves together as a distinctive association, surelv they 
should be prepared to substantiate their articles of association 
and to defend their position, not as individuals, but as an 
association. Yet when one of their most prominent members 
takes up the cudgels in defence of extremely low tariffs for 
domestic purposes he feels it necessary to declare that he can 
accept no responsibility for the other members of the associa- 
ton or for their views. No wonder that so many supply 
engineers look askance at this somewhat elastic association, 
the self-ordained apostles of domestic tariffs. 

__ Now look at the reply to the first question put to Mr. Bowden, 
» Who is a Point Five?” A Point Five, says Mr. Bowden, 
18 a chief engineer of any undertaking making a distinctive 
charge of 0-5d. per unit for the supply of energy for domestic 
purposes. What delightful simplicity! Surely, if that 1s so, 
any supply engineer could become qualified at once by simply 
manipulating his charges that he was able to offer energy for 


so adjusting that fixed charge that the actual price obtained 
remained as before. If one accepts Mr. Bowden’s definition, 
then I venture to suggest that the recent criticism of the title 
chosen for the association is amply justified. It is utterly 
fallacious and misleading, especially to the consumer, and is 
calculated to do serious injury to the very excellent cause 
which Mr. Bowden has so much at heart. 

Now, Mr. Bowden is a member of the Point Five Association 
by reason of carrying out to a certain extent such a policy as 
outlined above. He does offer energy at the distinctive rate 
of 0-5d. per unit. but he does not sell energy at that rate. He 
says to his domestic consumer, “I will sell you energy at 0-5d. 
per unit, but you must pay an additional charge," and in 
reality the domestic consumer in Poplar on the average pays 
1-855d. per unit, or nearly 2d. ! No wonder Mr. Bowden in 
a previous letter stated that he ventured to suggest he made 
more profit out of his units sold for domestic purposes at 0-dd. 
than I could at the fixed flat rate of 1d. per unit, the present 
charge for domestic use in Newport. Possibly Mr. Bowden 
will reply that the consumer 1s not paying 1-85d. per unit for 
energy supplied, and that the figure contains a certain pro- 
portion, say 12} per cent., on the value of the installation by 
way of depreciation. If this 1s so, then, of course, he is ap- 
proaching a little nearer to the ideal of the Point Fives. But 
the fact remains that here vou have a member of the Point 
Five Association who declines even to approach the actual 
selling figure of 0-5d. per unit which is strongly advocated by 
some of his fellow members, who are not even generating at 
anything approaching that figure. Everyone must be in 
agreement that all charges for energy to any class of con- 
sumer should be divided into two parts—viz., the fixed or 
primary charge and a running or secondary charge—not of 
necessity divided in the price charged to the consumer, but 
divided in all calculations which the engineer must take into 
account when framing his tariffs, for the essential object in 
fixing a tariff, apart from securing income, is so to adjust the 
price that each particular class of consumer shall contnbute 
at least a proportion of both the primary and secondary charges 
on the undertaking. | 

In replying to the question as to what is the ultimate object 
of the Point Five Association, Mr. Bowden states that at least 
his ultimate object 1s to abolish the charge per unit, and to 
supply a given service at a given rate per annum. I take it he 
means a given class of service. This may be a Utopian 
objective, but there are certain practical difficulties in the way 
which I suggest make it impossible of attainment. For one 
thing. especially in large industrial centres, it would mean a 
continual adjustment of tariffs if the rate for a particular class 
of service 18 to be a fair and reasonable one, for at any time a 
large consumer, say of the power class, might come on to the 
mains and entirely upset the basis upon which the particular 
rate to that class of consumer had been fixed. I agree that a 
fixed charge for a given service is more easily arrived at in the 
case of domestic supply. as the average demand of domestic 
consumers approximates more closely to the maximum of 
that particular class; but this is no justification for fixing 
the charge for domestic purposes at the extremely low rate 
advocated by the majority of the Point Fives. The most 
powerful arguments could be brought against it. The propor- 
tion of fixed charges which each consumer of this class should 
bear, reckoned in percentage of total revenue derived there- 
from, is very high as compared with a large power consumer. 
Why this is so it is surely unnecessary to point out. Yet the 
Point Fives advocate a selling price for this class which is lower 
even than the cost of production, in the hope that the demand 
at this cheaper rate will grow so rapidly that the average cost 
of production will be reduced with corresponding rapidity, 
thus enabling them to counterbalance the increased percentage 
drop in total revenue, in the meanwhile relving on the heavier 
fixed charges debited to the ordinary lighting consumer to 
bring out a satisfactory average price obtained. 

If any members of the Point Fives suggest to the contrary, I 
refer them to Mr. Bowden's reply to my second question, in 


domestic purposes at 0-5d. per unit, plus a certain fixed charge, ! which he states that the sale of current at 0-5d. is a very tem- 
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porary arrangement during a transition stage. Had he said | Referring to load factor, I am afraid I do not comprehend 


experimental he would have been more accurate. I suggest 
that a municipal undertaking is not the class of trading concern 
in which such speculation ts justified. 

Now. with a total works cost of 0-678d.. Mr. Bowden says 
he gave every consideration to the question, and allowed for 
every contingency before adopting the charge of 0-5d. per unit 
as a secondary charge. I accept his statement, but express 
the hope that he has made due allowance for the enormous 
increase in current density which must follow as a result of 
loading up his mains with a heating and cooking load ; also 
for the fact that this very big load which he hopes to secure 
must have an effect eventually on his plant and mains, necessi- 
tating considerable increase thereto: also that he gave con- 
sideration to the fact that the loan periods the Local Govern- 
ment Board are willing to grant are continually being shortened, 
resulting in heavv increases in sinking-fund and interest 
charges; and lastly the tremendous strdes that are being 
made in tlie economy of prime movers, which will undoubtedly 
resnlt in rapid supersession of existing plant. this again adding 
increased sinking-fund charges by wav of short-term loans on 
superseded plant. Now, if, with 73 percent. of the total revenue 
derived from domestic supply in Poplar attributable to fixed 
charges, Mr. Bowden considers 0-5d. as a reasonable experi- 
mental figure, it is obvious that the ultimate combined charge 
which he hopes to discover as being properly remunerative 
must be considerably higher than 0-5d.— Yet we find a number 
of undertakings whose works costs do not approach the low 
figure of Poplar offering energy for domestic purposes at a 
combined charge of öd. If this is not highly speculative 
business and unsound finance, what is * 

It has already been pointed out that the proportion of fixed 
charges to total charges which a consumer of the domestic 
class ought to bear is much higher than that of the individual 
power consumer. for the cost of conveving and selling the supply 
to domestic consumers is so much higher per unit bought than 
in the case of a large power consumer. Also the load factor 
of the domestic consumer is correspondingly small in. propor- 
tion. Yet with the low works costs of 0-678d. Mr. Bowden would 
not for one moment advocate a combined charge of 0-dd. for 
power consumers. How. then, can he conscientiously champion 
the cause of the Point Fives in regard to domestic supply 7 

In reply to the question, Can an undertaking whose works 
costs are 0-73d. per unit afford to sell energy for domestic 
purposes at (-dd.2 Mr. Bowden rather evades the issue by 
expressing the opinion that works costs do not constitute a 
basis for fixing a tariff. Here E should think many will disagree 
with him. Given an established undertaking—a going 
concern—it would, I suggest, be highly advisable to take one's 
cost of production as the principal factor in arriving at a 
remunerative selling price. I admit it is not the only factor. 
But in the case of the power consumer it is the all-important 
factor. In an industrial centre 70 per cent. of one's total 
revenue is derived from that class. And provided that the 
giving of a supply to a prospective power consumer entails no 
serious. extension of plant or mains, the selling price depends 
entirely on what it costs to generate, and here at least I 
would join hands with Mr. Bowden in advocating low tariffs, 
For the selling of energy at a price which is even onlv a decimal 
point or so above cost of production is justified if the load 
factor offered 1s reasonably high and the quantity large, for 
that decimal point in the aggregate is a valuable contribution 
towards the sinking-fund charges—in other words, an increase 
in gross profit. 

But before leaving this question let me compare Mr. Bowden's 
statement in answer to this question with his answer to mv 
23rd question. In reply to the former question, as already 
pointed out, Mr. Bowden says that works costs should not 
constitute the basis for fixing charges. Here he says, * I con- 
sider that prices (in other words, charges) should be governed 
by the reduction in cost of production.” What extraordinary 
contradiction! Both cannot be right, and when a prominent 
member of the Point Fives so contradicts himself at the 
outset, how can one hope to ever ascertain the rcal views of the 
Point Fives Association ? 


how Mr. Bowden arrives at the conclusion that he has a station 
load factor of 200 per cent. 

However, Mr. Bowden appears to attach very much greater 
importance to diversity factor. He seems to regard it as the 
most important. Here, again, many will disagree with him. 
It may be admitted that in the past sufficient importance was 
not attached to the diversity factor, but to attach the extreme 
importance to it Mr. Bowden suggests—in fact, he prefers to 
confine himself to it—is misleading. for the reason that it takes 
no account of quantity. A high diversity factor may mean 
high fixed charges. without any guarantee of reduced secondary 
costs, whereas a high load factor, although it may entail 
equally high fixed charges. does mean correspondingly low 
secondary costs; and since, on Mr. Bowden’s own admission, 
the average load factor of the domestic consumer does not 
exceed 10 per cent. even with a cooking load, the preferential 
treatment which thev receive as compared with the neigh- 
bouring power consumer would seem to be not only unjusti- 
hable but illogical. on strictly financial grounds. That on 
other grounds, and for other considerations, the low charges 
may be justified, or may, perhaps. even be a necessity in some 
cases, one might be open to admit ; but that is not the stand- 
point of the Point Fives, at least of some of them. 

There are many other points in Mr. Bowden's reply which 
provide ample room for discussion, but having already tres- 
passed too much on your valuable space I will hold them over 
to a future occasion. I have by no means finished with Mr. 
Horace Bowden. This is merely a preliminary canter.—1 am, &c. 

Newport, Mon., Sept. 8. A. NicuoLs Moore. 


ABSORPTION WITH THE ARC AND SPARK. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: As Dr. de Forest mentions me as one of those who are 
weak of faith in respect of the interference band explanation of 
the phenomena which Dr. de Forest and Dr. Austin have 
observed, I beg t» be allowed to state a few reasons for my 
admitted scepticism. I will suppose that your correspondent 
is referring mainly to daytime transmission. 

À first reason for scepticism is that the carefully made 

measurements of visual strength described bv Dr. Austin 
(* Bull.," Bureau of Standards, No.3, 1911) and by Mr. Hogan 
(THE ELECTRICIAN, August 8, 1913), in which the receiving 
stations were ships which moved gradually away from the 
sending station, disclose no trace of interference bands—at any 
rate no record was made of such a phenomenon—and this is 
corroborated by the everyday experience of operators on ships. 
À second reason lies in the fact that it would be just as easy, 
and, I think, no more fanciful, to explain such facts as have yet 
been observed, by supposing the electrical condition of the 
atmosphere during those observations to have been such as to 
produce foci or caustics by refraction. Still another reason for 
lack of enthusiasm arises from the fact that there are so many 
interacting variables in radio-telegraphie experiments that 
even the best observers may easily decide wrongly which of 
these variables are predominantly concerned. 
. My reasons for preferring to think of refraction through 
lonised layers rather than of reflections at their bounding 
surfaces, as the helpful feature of the atmosphere over dis- 
tances that bring in earth curvature, are mainly these: First, 
there is a lot of evidence, gathered from various departments 
of experimental physics and geo-physics, to the effect that the 
intensity of ionisation during the davtime increases gradually 
up to a limit as we ascend from the earth's surface—and this 
inevitably involves the refraction of electromagnetic waves. 
Second, there is a considerable body of radio-telegraphic evl- 
dence to show that the daytime range of a wireless telegraph 
station depends in a continuous manner on the length of the 
wave used, which suggests refraction rather than reflection. 
On the other hand, transmission at night appears to be as good 
with short waves as with long, which suggests reflection at a 
sharply defined layer. 

The following experiment would be crucial: Let there be 
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two stations separated by a mountain chain and two or three 
hundred miles apart, and let the strength of signals be measured 
at one or both stations, while the wave-length is varied from 
short to long as continuously as possible. Then if signal 
strength increases graduallv up to a limit and then decreases, 
refraction is stronglv indicated. If, on the other hand, the 
signals gradually decrease in strength, regular reflection is 
indicated. If, again, there were several ups and downs in 
signal strength as the wave-length altered, Dr. de Forest's view 
would be supported. Such a series of experiments might add 
greatly to our knowledge, not only of the ways of waves, but 
also of the structure of the atmosphere. 

Dr. de Forest's appeal to the acoustic analogies offered by 
Tyndall's experiments are quite to the point as regards vari- 
ability of signal strength, but do not appear to assist his case ; 
I have previously used similar analogies with an opposite 
purpose.—I am, &c.. 

London, Sept. 9. W. H. Eccces. 


— 


TO THE EDITOR OF THE ELECTRICIAN. 


Str: Dr. Lee de Forest appears to have missed the point of 
my letter of July 25th. I was anxious to know whether there 
had been anv evidence of interference bands in the experi- 
ments which Dr. Austin had made between Arlington and the 
ss. “ Salem," which sailed as far as Gibraltar. Many remark- 
able results have, of course, been observed which might be ex- 
plained on some such theory as Dr. Austin has promulgated, 
notably the fact that a comparatively small change in wave- 
length may make an enormous difference in the strength of a 
signal received from a fixed transmitting station. The evi- 
dence which Dr. Lee de Forest presents in his letter is also of 
great interest, and some experiments I have recently made 
confirm his suggestion that there mav be something quite 
analogous in the ether to the " acoustic fogs " which produce 
such remarkable changes in the loudness of transmission of 
sound. I have noticed, in common, no doubt, with many other 
observers, that at the time of sunset the increase in strength of 
signals does not take place until some time after the sun has set, 
so that there must exist an etherial “ fog.” due presumably to 
the ionisation of the atmosphere, which persists about half an 
hour after davlight has disappeared. Should the effect of light 
act irregularly on the atmosphere, as may very easily be the 
case, then it is not difficult to understand that etheria} fogs 
might be formed, which would explain a great manv of the 
extraordinary freaks which people have described. This. 
however, has very little bearing on the theory which Dr. Austin 
has propounded and which seems to me to be hardly an ade- 
quate explanation of the experiments he described.—I am, &c., 

Liverpool, Sept. 9. E. W. MARCHANT. 


EXPERIMENTAL ALTERNATING PLANT. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: An article by Mr. R. M. Archer appeared in vour Issue 
of September 5th describing an " Experimental Alternating 
Plant.” It might be of interest to add a note on an experi- 
mental set of about twice the capacity recently laid down at 
the East London College for similar purposes. As mn the case 
of Mr. Archer, this set was required to be as flexible as possible, 
it being used solely for work of an experimental nature, At the 
same time it was desired to avoid the use of “ freak " machi- 
nery “ with innumerable terminals and windings.” 

The set in question consists of three machines, direct- 
coupled together, comprising a continuous-current motor and 
two duplicate 74 k.v.a. alternators, all mounted on the same 
bedplate. 

The motor is driven from a secondary battery to ensure 
steadiness of running, and speed variation of from 400 revs. 
per min. to 1,200 revs. per min. is provided by means of shunt 
regulation. 

The alternators are of the rotating field type, with SIX poles, 
and each has six separate armature coils spaced 30 electrical 
degrees apart. Each separate alternator can, therefore, be 
connected up as single, two or three-phase mesh or star, and 


the two together can be made to produce a uniform 12-phase 
supply or a 24-phase supply if the phases are kept electrically 
separate. This latter arrangement has been found very useful 
for producing an extremely uniform rotating magnetic field. 

The couplings form a special feature of this set. Thev are of 
the face-plate type. the individual halves being drilled with 
different numbers of holes set equidistantly, as used by Dr. 
Fleming at University College about 20 years ago ; but, whereas 
he only used one pair of halves, thus obtaining only a compara- 
tively coarse adjustment, in the present instance two pairs of 
halves are used. One pair is drilled with 15 and 18 holes re- 
spectively and held by three bolts, whilst the second pair is 
drilled with 16 and 18 holes respectively and held with two 
bolts. Thus one coupling can be shifted in steps of 4 deg. and 
the other in steps of 21 deg., whilst taking the two together 
there are 120 different relative positions of tlie two alternators 
possible, which means that one machine can be displaced with 
respect to the other bv steps of 13 deg. electrical. This 
arrangement is simpler and cheaper than a magnetic clutch, and 
is made to do practically the same work, whilst it 18 quite 
sound mechanically. 


These machines can be run separately with the couplings 


disconnected. 

The variety of experiments which can be carried out on a set 
of this character makes it a very useful addition to the equip- 
ment of the laboratories.—I am. &c., 


London, Sept. 9. PHiLiP KEMP. 
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"ELECTRICAL PHOTOMETRY AND ILLUMINATION." 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your issue of August 29th, Prof. Bohle states that 
he " takes objection" to the last paragraph of my review 
of the above-mentioned work on the ground that `“ anyone 
reading it may come to the conclusion that I failed on purpose 
to do justice to the work of Mr. Trotter." 

I feel sure that his fears are entirely. groundless and that no 
one would come to such an ungenerous conclusion, and one, 
moreover, which I need hardly say would be very far from 
conveying mv meaning. 

What I said in the review in question was— 

In most cases the author has been careful to give due credit to the 
original inventors of the apparatus described. In connection, however, 
with the description of ©“ prismatie shades and retlectors " one looks in 
vain for the name of Mr. Trotter, who was undoubtedly the originator 
of this method of diverting the useless rays from a lamp into useful 
directions. It must unfortunately be admitted that the author of the 
work under review is by no means alone in failing to recognise the valu- 
able pioneering work in this direction carried out by Mr. Trotter over 
25 years ago—work which at the time passed almost unnoticed, but 


de t 


which has of recent years become the hasis of an extensive and growing: 
industry. 

Prof. Bohle asks me if I will tell him where he can find a 
record of Mr. Trotters work on prismatic shades. In reply 
I would refer him to that gentleman's Paper, published in the 
" Proceedings " of the Institution of Civil Engineers in 1884 
(Vol. LXXVIII., No. 4), and also to * Illumination, its Distri- 
bution and Measurement," bv A. P. Trotter (Macmillan). in 
which. not only is the history of this subject very fully dealt 
with. but a bibliography is given. comprising various Papers, 
patent specifications, &c.. bearing upon it. 

In his final paragraph your correspondent takes you severely 
to task for having submitted his work to so mundane an indivi- 
dual as “a manufacturer." It is not for me, sir, to take up 
the cudgels in defence of so dangerous a course, but the whole 
question raised by Prof. Bohle’s remarks as to the qualifica- 
tions which should or should not be possessed by a reviewer 
is certainly an interesting one. 

To the Professors “ No manufacturers need apply" the 
lay Press would add (if one may judge by results) " No one 
possessing any knowledge of the subject need apply." 

While both these provisos would undoubtedly go far towards 
securing that absolute impartiality which is so eminently 
desirable, at the same time it must, I suppose, be admitted 
that a review is written, partly at any rate, for the benefit of 
the prospective reader and not solely forthe, edification of the 
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author of the treatise. That being the case. it would, I think, 
be of considerable interest to have the views of some of your 
readers on the question of the functions which a satisfactory 
review of a technical book might be expected to fulfil. 

On one point I feel strongly, and that is that every review 
should be signed. The anonvmous review, whether favour- 
able or otherwise, is, to my mind, equivalent to a stab in the 
back.—I am, &c., 

London, Sept. 8. KENELM EDGCUMBE. 

[If Prof. Bohle were a manufacturer there would be justi- 
fication in the idea that his book should not be sent to a com- 
petitor. As. however, this is not the case, we see no cause for 
complaint, more particularly when it is noted that the passage 
to which exception is taken has no manufacturing interest. 
As to the signing of reviews, there is much to be said both for 
and against the practice. Mr. Edycumbe probably forgets 
that all authors are not reasonable beings in regard to their 
own works.—Ep. E.] 


THE DESIGN OF AERIALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sip: With regard to Sir Oliver Lodye's letter published in 
your issue of August 29th I beg to inform you that I have 
never written, said or " inspired " that Sir Oliver Lodge had 
“ adversely and erroneously criticised the Poulsen system.” I 
have merely pointed out the fact that the formula in question, 
if applied to wireless stations, would make the efficiency of the 
high-frequency installation too great to the apparent disad- 
vantage of other high-frequency generators for which the 
efficlenev is otherwise determined. 

With the paragraph in the " Morning Post " I have nothing 
to do,and my attention was first called to it by your letter of 
August 90th. I have not vet had any opportunity of 
seeing the paragraph.—I am. &c.. 

Copenhagen, Sept. 8. P. O. PEDERSEN. 
THE CITY AND GUILDS EXAMINATIONS. 

TO THE EDITOR OF THE ELECTRICIAN. 


Sir: It has often been a puzzle to me how the lists of works 
of reference in the programme of the City and Guilds techno- 
logical examinations are decided upon, and by whom. They 
have not generally erred on the side of paucity, and the rather 
amazing number for the subject Electrical Engineering in the 
current “ programme ” should be noted. I believe I am right 
in saying tirat the books enumerated for certain past sessions 
(if not in the present list) have included some that are hope- 
lessly out of date, and even some that were out of print! The 
electrical engineering list would be more helpful to professors, 
teachers and students if the prices of the books were included, 
and if some closer indication than the titles were given of their 
scope. These lists. presumably the work of one or two imdi- 
viduals, would be still more useful if they were carefully re- 
vised each year, and if the said professors and teachers had a 
voice in the revision. It should not be too much trouble at the 
end of each session to ask, say, 150 of the more prominent 
lecturers to revise the old list; and to take the sense of the 
majority in drawing up the new one. The constant crop of 
new books and revised editions fully warrants this procedure, 
and it would be nothing less than just to those who have under- 
gone the throes of authorship. 

It is something of an anti-climax to turn to the works of 
reference for electric wiremen’s work. but there is a new point 
to be raised. Why was it that in the programme for 1911-12, 
and possibly some other issues, no works of reference were 
mentioned, and why are only four books given in the current 
programme, one of them being somewhat out of place? It is 
significant that two of the four were published subsequent to 
the above date when no list was given; and if one did not 
know one might assume that there was only one book on 
wiring in existence then. So far from this being the case, one 
might cite Clinton's “ Electric Wiring." Ibbetson's * Theory 
and Practice of Electric Wiring," and “ Electric Wiring, 
Fitting, Switehes and Lamps," by an author who shall be 


nameless. The first of the above-mentioned books saw the 
light in 1902, and besides two reprints, has just reached its 
third edition. The last-mentioned work was first published 
in 1899, and (not to mention various reprints) it reached its 
fourth edition in January. 1911. The question is, Why were 
neither of these (or Ibbetson's) considered worthy of inclusion 
in the current programme? Perhaps Mr. Frank Broadbent 
may be able to explain. Apart from this, I think the views of 


professors and teachers on the matter of revision would be of 
interest.—I am, &c.. 


London, S.E., Sept. 4. W. PERREN Mavcock. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBuRN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS. 
11.479 SHEPHARD & McKecunis. Alarm devices for use with wireless telegraph systems. 
Re'atss to wireless telegraph systems of the kind having an alarm, such as a bell 
which is in circuit with a displaceable member under the control of an electromagnet 
so that the bell gives an aural indication when the receiving apparatus is brought 
into operation by the transmitting apparatus at the other station. The displaceable 
member that is controlled by the electromagnet is so constructed and arranged that 
when the teleshone receiver is removed from its switch arm the movement of the arm 
causes the displacement member to return to its normal position contiguous to the 
- electromagnet and at the same time to break the circuit through the alarm. 
15.958 Marks. (Landers. Frary & Clark.)  Electrically-heated devices. 
18.371 B.T.-H. Co. (G.E. Co) Vapour electric devices. 
18.422 SiBLEv. Wireless teleeraphy and telephony. pee 
18.444 Lake. (J. B. M. Electric Co.) Electrical ignition and starting and lighting 
systems for internal-combustion engines. 
18.479 Lance. Electric secondary clock alarm. p 
19.054 BEtiiNG, Construction of heatine elements for electric radiators and th? lik2. 
19.064 Piper & BRIDGWATER. Elsctrically-heated cooking ovens and the like. 
20.357 LAKE. (Soc. Anon.le Carbone.) Electrical connections. 
21.115 Parker. Electric pendulum and switch for controlling electric clocks. : 
21,832 Smits. Electrically-operated means for restoring equilibrium of inclined bodies. 
(Divided application on 15.667 12. Aue. 7.) 
21.867 B.T.-H. Co. (Allezmsine Elertricitats Gas.) Electric oil switches. 
22.131 Kennepy., Railway control telephone systems. 
22.419 TiRRILL. Electrical reeulators. (5,10 11.) . , 
23.372 SE Evextricitats Ges. Regulation of dynamo-electric machines . 
(13 10:11.) 
23.520 Otway, Ormrop & Purpve. Electric shade carrier. . 
26.809 BriTIsH WesTiNoHOUSE ELECTRIC & Mro. Co. (Westinghouse Electric & Mfg. 
Co.) Means for the interruption of electric circuits. 
28.042 WiLiLIAMs. System of duplex or multiplex wireless telegraphy or telerhony. 
28,061 Fuss. Electrical potential regulators. (6 12 11. Addition to 7.220/11.) 
An automatic vibrating regulator with a view to compensating the magnetic 
tractional forc» (which alters in a non-proportional manner), of the iron core the 
winding of which isenergissd by theexciter, A roller lever is provided. the changeable 
lever arms of which are acted upon on one side by the iron core influenced by the 
exciter circuit and on the other side by a spring acting against the tractional force 
of th» iron core. 
28.270 BENNETT. Apparatus for heating water or other liquids electrically. 
30.060 Turner & RcsERTs. Electric switches. 


1913 SPECIFICATIONS. 
770 McDoucaArLL. Storage battery plates. 
3.825 Frien. Krupp Akt.-Ges. Electric switches. (15/3/12.) 
4.847 Erster. Electricity meters. 
5.040 ScHzu. Transmitters for wireless telegraphy. . h 
An apparatus for the transmission of teleeraphic siznals in radio-t»legraphy. the 
combination of a plurality of relays of the kind in which an iron armature in its 
inoperative position is retained by residual magnetism and can be released by rela- 
tively weak telegraphic currents. with a number of cemmutator discs or their caus 
lents which distribute the said currents over the relays and cause the returning 0 
the same to their inoperative positions after release, so that for each single relay à 
longer time for performance of its functions is ensured than would be the case if only 
a sinele relay were employed. 
6.647 Stevens Bros. Dynamo WORKS. (Siemens Schuckertwerke Ges.) Apparatus 
for the manufacture of insulated conductors or coils for electrical purposes. 
8.878 DECKER. Switch-controlling mechanism for electric motors. 
10,154 Marcrana, Telephone relay. ack 
16.979 PEHRsscN, Driving dynamos attached to vehicles. (Divided application en 
18.482,12. Aug. 12.) . 


APPLICATIONS FOR PATENTS 


Note.—The undermentioned Applications (except those marked t) ave not open to 
public inspection until after acceptance of Complete Specifications. Those marked " ara 
open to inspection 12 months after the date attached to tke. if they have not been pub!ishe 
previously in the ordinary course, Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterist 15 affixed. 

Aueust 11, 1913. 
18.250 Farner. Trolieys for electric tramcars. j 12 
18,252 RENAULT. Electric starting devices for internal-combustion engines. (12/6/14, 
Germany.)* i 
August 12, 1913. 
18.287 Cromarty. Guard for tramcars and other vehicles. : 
18.316 Croup. Fluid-pressure braking apparatus for electric railways and the like. 
18.321 UnirED TELEGRAPH & Case Co. & Bruce, iun. Telegraphy. 
18,323 Popszus. Manufacture from refractory material of parts of e 
(12/8/12. Germany.)* . 
18,326 Masconr's WIRELESS TELEGRAPH Co. & Rounp. Wireless telegraph receivers. 
18.349 Aitken. Telephone systems. 
18.355 B.T.-H. Co. (G.E. Co.. U.S.) Electrodes for arc lamps. high 
18.357 MöLLer., Separating suspended particles from gaseous bodies by means of hig 
tension electricity. (13/8/12. Germany.)* 
Aueust 13. 1913. 
18,367 Tayor. Changing the frequency of alternating electric currents. 
18.412 MincLey & VANDERVELL. Regulation of dynamo-electric machines. 
18.446, 18.447 & 18,448 B.T.-H. Co. (G.E. Co., U.S.) Incandescent electric lamps. 


Aueust 14. 1913. 


* 
lectric glowlamps: 


UT * 
| 18,474 Hotwwoop & CHAMBERLAIN & HcokHAM. Mercury motor electricity meters; 


18.479 ScuarcH. Electric contact device for use on semaphores, small lifts and the like. 
18,502 Marconi & ENTWIiSTLE. Transformers for high-frequency currents. 
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AFTER THE HOLIDAYS. 


The season devoted annually to a period of slackness. short 
in some cases, and in others complete cessation from busi- 
ness, is always entered upon with the keenest anticipation, 

-and, strangely enough, is left behind with almost as keen 
feelings of relief. To the enthusiastic business man the 
holiday season is something of a bore, because it puts every- 
thing out of place and valuable time is lost in getting matters 
in order again. Perhaps in the davs of a business Govern- 
. ment the practice of long week-ending may take the place of 
fixed holidays (civil servants being not an exception to the 
rule). Turning from a contemplation of the abstract and 
improbable, we may be forgiven for heaving a sigh of relief 
‘that the present holiday season is almost at an end. We 
cannot confess to any greater degree of ennui during these 
‘dog days of 1913 than it has been our lot to experience m 
previous years, but, in looking forward to the coming 
season, there are signs on every side of a very wide extension 
in the present boom in electrical goods and apparatus. The 
prospects appear to be brightest in the province of electricity 
supply, and the extension of the domestic electric service for 
the three main purposes of lighting, cooking and heating. 
Of the three, the first named maintains its ancient grip 
upon the record for volume of business done, and it seems 
likely to do so for a year or two yet. While we are still 
without any definite scheme of publicity comparable with 
that which the gas interests inaugurated over 12 months 


- ago, and have already established as an institution, the all- 


electric idea is permeating the public mind, slowly perhaps, 
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but surelv. The latter fact is probably responsible for the 
holding of a Gas Exhibition at Olympia during the month of 
To this exhibition, and to those which will put 
the case from the electrical standpoint at Glasgow and 
Sheffield. the industry will turn gladly when the last office 
boy brings back his brown mug from the seaside. In 
fairness to the holidav season which we set out to abuse, it 
may be said that owing to the utter lack of silly-season topics 
this vear. and, of course, the absence of any more exciting 
news than the palace of peace, and the Turks back in 
Adrianople, the electric lighting of trains has obtained an 
unlooked-for, but well-deserved, advertisement from every 
class of lav newspaper. . The pity of it is that a horror such 


6 | as that of Aisgill Moor should be the fateful means of 


emphasising what ought to be perfectly obvious to those in 
authority. 

We cherish the pious hope that continuance of the 
electrical boom will witness a strengthening of the bonds 
which now only lightly hold many sections of the industry 
together. Business must not be so absorbing as to be the 
excuse for relinquishing every effort to remove any of the 
causes for reproach of which the industry may now be 
accused, or may accuse itself. Similarly we trust that the 
Industrial Committee of the Institution will have been 
sufficiently refreshed by its holidays to give the commercial 
men in London and the provinces an opportunity of a few 
informal discussions at which matters of interest and 
profit can be ventilated. The initial step in this direction 
was taken by the Institution at the time of the “ other 
uses " discussion, an experiment which was in every way 
justified. And we conclude with the final hope that all 
our business readers who have been away on holiday are 
feeling fit and refreshed for the strenuous times of the 
coming season. 


Exhibitions.—An Anglo-American Exposition wil be held at 
Shepherd's Bush, London, from May to October, 1914. 

Influential British and American committees have been appointed 
andit is stated that the exposition will form a great demonstration of what 


: the progrees of the world owes to Anglo-Saxon invention and industry. 


Intending exhibitors in the industrial section are invited to communi- 
cate with the secretary, Anglo-American Exposition, Shepherd's Bush, 
W., at an early date. 

An International Exhibition of Hygiene will be held in Lima, Peru, 
from Nov. 2 to Dec. 31 next. 

The second international exhibition of lighting, heating, gas carburet- 
ting apparatus and fire-extinguishing devices will take place at St, Peters- 
burg from Nov. 14 to Feb. 14 next. There will be sections for lighting, 
heating, chemical products and measuring instruments. During the 
exhibition a congress will be held for the discussion of questions con- 
nected with lighting, heating, &c. Tae address o: th» Minigin  Com- 
mitte» is Pan:e ecimonskaya, 2, St, Peters ;ürg. 
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EDUCATIONAL NOTES. 


University of London, University College.—The Faculty of Engi- 
neering provides complete courses of study, extending over three 
years, in mechanical, electrical, civil and municipal engineering. 
There are special courses for students who have already undergone a 
partial training elsewhere, and good facilities are provided for post- 
graduate work and research. The session 1913-14 will commence on 
Sept. 30, and intending students should communicate as soon as 
possible with the Provost, Gower-street, London, W.C. 


University of London, King's College.—At this College there are 
complete courses extending over either three or four years in civil. 
mechanical and electrical engineering for the Engineering Degrees of 
the University of London and the Diploma and Certiticate of the 
College. 

Additions being made to the Engineering Department include a large 
drawing office and lecture rooms for the Mechanical and Civil Engineering 
Departments and lecture theatre and rooms for research, including wire- 
less telegraphy, for the Electrical Engineering Department. There are 
five laboratories well equipped with engineering plant and apparatus for 
the purposes of teaching and research. 

East London College.—At this college special facilities are afforded 
to evening (as well as day) students who desire to undertake or 
assist in research work in electrical engineering. The laboratory is 
open on four evenings a week. The head of the department is 
Prof. J. T. Morris, M.I.E.E. 


University of Edinburgh.—The next session opens on Oct. 7, and the 
preliminary or entrance examination is held in September. In the 
engineering department of the University there are complete courses 
in civil, mechanical and electrical engineering. qualifving for the 
degree of B.Sc. in Engineering and extending over a period of three 
years. Particulars of entrance examination, scholarships. fees. &c., 
can be obtained from the Matriculation Office, The University, 
Edinburgh. 

University of Sheffield.—In the faculty of applied science there are 
three-year courses in engineering and in metallurgy, preparing 
respectively for the degrees of B.Eng. or B.Met. Lecture courses 
commence Oct. 1 and technical laboratory courses Sept. 15. Pros- 
pectus, &c., from the Registrar. 

The Tramways Committee recommend the City Council to 
authorise them to make a grant of £1.000 per annum for a period of 
10 years from the funds of the tramway undertaking towards the 
cost of the scheme for the extension of the University buildings in 
Western Bank. The extension is to meet the immediate requirements 
of the science and art departments. 


University of Durham, Armstrong College.—The 1913-14 session 
will commence on September 29. Full courses of instruction are 
provided in mechanical, electrical, civil and marine engineering, 
naval architecture, mining, metallurgy, pure science, commerce, &c. 
Particulars from tho Secretary of Armstrong College. 


University of Birmingham.—At an honorary degree congregation 
of this University, held yesterday. on the occasion of the visit of the 
British Association to Birmingham, the following distinguished 
foreigners received honorary degrees. speeches being made bv the 
principal (Sir Oliver Lodge) in presenting them to the Vice-Chan- 
cellor : Dr. Arrhenius, Madame Curie, Prof. H. A. Lorentz and Prof. 
R. W. Wood. 


University College, Nottingham.— This college provides a theoretica 
and practical training in all branches of electrical engineering. The 
courses prepare for the London University B.Sc. (Engineering) and 
B.Sc. (Mining) degrees, and for college Diplomas in Engincering. 
and extend over three vears. There are good facilities for practical 
work and research. The session 1913-1914 begins on Sept. 29. 
Particulars from the Registrar, T. P. Black, B.Sc., Ph.D. 


University College of North Wales.—In the electrical engineering 
department of this college a systematic course of instruction in 
electrical measurement and practical electricity for students 
proposing to enter the profession of electrical engineer will be 
commenced in October next. The phvsical laboratory is well 
equipped and the fees are moderate. The course extends over two 
sessions, For further information apply to Mr. J. E. Lloyd, M.A., 
Secretary and Registrar. 


Manchester Municipal School of Technology.—The session 1913-14 
will open on Oct. 1. Matriculation and entrance examinations will 
be held in September. The courses of instruction provided lead to 
the Manchester University degrees in the Faculty of Technology in 
mechanical engineering. electrical engineering, sanitary engineer- 
ing (including municipal engineering), chemical industries (includ- 
ing general chemistry, bleaching. dyeing. printing. papermaking, 
brewing and metallurgy), the textile industries, photography and 


the printing crafts and architecture. The various laboratories are 
well equipped and excellent facilities are afforded for practical work. 

We have received a prospectus of the part-time courses in mechanical 
and electrical engineering for the session 1913-14. These courses, which 
seem to be carefully planned to meet local requirements, will begin on the 
22nd inst. The evening classes include provision for advanced study 
and research, but these advanced classes are, however, intended only for 
students who have passed successfully through one of the full.time 
University Courses in the School of Technology, or who have otherwise 
received a sufficient theoretical and practical training to enable them to: 
profit by this advanced work. The greater part of the evening classes 
are arranged in progressive courses for students who are employed during 
the day in the corresponding department of industry or commerce. The 
instruction is given throughout the part-time classes in such a manner 
as to show the applicatioy of scientific principles to the daily work of the 
students. Firms co-operating with the School of Technology by en- 
couraging their employés to attend part-time classes are supplied with 
monthly reports on attendance and progress. This encouragement has 
taken various forms, such as making promotion depend upon satisfactory 
work in evening classes, paying students’ fees, exempting students from 
overtime on the evenings on which their classes meet. or, in the case of 
certain engineering and plumbing firms, allowing apprentices to attend 
day courses on one day a week throughout the session. 

Northampton Polytechnic Institute.— The full-day courses in 
mechanical and electrical engineering subjects will commence on 
Sept. 29 next. 

The entrance examinations will be held on Sept. 24 and 25. The full 
and partial day courses (practical and theoretical) in technical optics 
will commence on Sept. 29. The laboratory, workshops and lecture 
rooms of the Institute are fully equipped for the most advanced 
teaching in the subjects referred to. 

Borough Polytechnic Institute.— This Institute re-opens on the 
22nd inst. In the electrotechnics department (of which Dr. John 
Henderson is the head) there is a four-year course of instruction, 
with both day and evening classes. There are also special courses 
for electric wiremen's work and in electrical design and workshop 
drawing. Particulars may be obtained from the Principal, Mr. C. T. 
Millis, Borough-road, London, S.E. 

West Ham Municipal Technical Institute.—A complete course of 
instruction in electrical engineering is given at this Institute. The 
full-time day course extends over two years, and there is also &** part 
time " day course. There are evening classes in electric wiring and 
in telegraphy and telephony. Further particulars may be obtained 
from the Principal, Mr. J. R. Airey, M.A., B.Sc. 


Sir John Cass Technical Institute.— The evening classes in chemistry» 


metallurgy, physics and mathematics are designed to meet the 
requirements of those engaged in chemical. metallurgical and elec- 
trical industries and in trades associated therewith. Every facility 
is afforded fer special and advanced practical work in well equipped 
laboratories, both in the afternoon and evening. The classes in 
physics and mathematics prepare for the final B.Sc. examination 
of the University of London. There are special courses on general 
physics and electricity and magnetism for the honours B.Sc., on 
conduction in gases and radio-activity. colloids. the methods of 
differential and integral calculus, and the construction and uses of 
physical instruments in their application to physical chemistry for 
science students. Each course of lectures will be accompanied by 
suitable laboratory work. The new session begins on Monday. 
September 22. Details of classes may be obtained at the office of 
the Institute, or by letter to the Principal, Dr. C. A. Keane. 


L.C.C. Trade Scholarships.— Courses of instruction are ‘provided 
in London at day trade schools for boys who intend to enter skilled 
trades with a view to becoming skilled workers, foremen and managers. 

The instruction is specialised to prepare boys for entry into particular 
trades, to give a knowledge of the underlying principles of the trade, & 
practical training in trade methods and to improve their general educa- 
tion. The Council offers 219 scholarships tenable at these schools. The 
next school year in the trade schools will commence on April 20, 1914, 
when successful candidates for the scholarships to be awarded in 1914 
will begin their training. Details of the scholarships and of the courses: 
of study may be obtained from the L.C.C. Scholarship Handbook. 


CURRENT TRADE LITERATURE. 


INDUCED Drarr.—A new list describing the Prat system of 
induced draft contains interesting descriptions of installations of 
this system in generating stations in all parts of the world. The 
British representative of M. Louis Prat is Mr. S. Utting, 4, 5t. Mary 
Axe, E.C., of whom particulars of the system and copies of the list 
can be obtained. 


SILENT GEARING.— The Reay Gearworks (Ltd.), Oakwellgate, 
Gateshead-on- Tyne, have issued a booklet describing their machine- 
cut gearing and raw-hide and compressed-paper pinions. They are: 


prepared to submit quotations u 
"users. 

METAL LawPs.— Mesars, Hall & Sons. Exchange Buildings, Bir. 
mingham, send us a price list of their 1913-14 type metal filament 
lamp. The prices of these range from Is. 24d. for 20 to 30 volt 
lamps to 1s. 104d. for 140 to 260 volt lamps ; high-voltage lamps up 
to 400 c.p. are also listed. 

MoroR CaARWMHEaD Lamps,—An interesting pamphlet has been 
issued by No Cell (Ltd.). Empire House, Piccadilly, W., describing 
Smyth’s patent dynamo for lighting motor-car head lights without 
accumulators. 

NOTES ON ELECTRIC Lirts.~The fourth edition of an attractive 
publication bearing this title is to hand from Messrs. Smith, Major 
& Stevens, LondonTand Northampton. There are over 100 8vo., 
pages of interesting descriptive matter and illustrations in the 
booklet, which is well printed on good paper, and forms a handy 
Teference book on the subject of electric lifts. 

BRIMSDOwN WiRUM LawPs.—A leaflet giving particulars and 
prices of Wirum lamps for high and low voltages and eandle-powers 
is to hand from the Brimsdown Lamp Works, Kingsway House, 
London, W.C. Copies will be supplied immediately on receipt of 
trade card. 

CONDUIT CLIPS, — Messrs. Smith & Davis (Ltd.), Hampton-street, 
Birmingham, send us a leaflet regarding their '* Beacon ^ patent 
hinged conduit clip. which they have recently placed on the market. 

RAILOPHONE TRAIN SIGNALLING.—A booklet is to hand from 
International Railophones (Ltd.). Corporation-street. Birmingham. 
containing particulars of the Railophone svstems of inductive 
Tailway signalling. train telephony and K.K. detector patents. 

SCHOLEY'S MaGAZINE, — No, 2 of this interesting house Organ is 
now off the press. [n addition to illustrated articles on the lines 
for which Scholey & Co. have already made themselves well known. 

there is an interesting sketch of Mr. A. H. Stanley. of the London 
Underground Railways. and a good article on * Flame Arc Lighting." 
with special reference to the *' Flarion " lamp. 

" SUPERLUX."— This is the trade name given by the General 
Electric Co. to a new pattern of pure white glassware for which 
exceptional reflecting and diffusing qualities are claimed. The 
absorption is said to he only about 5 per cent. over the angle of 
effective illumination, *' Superlux " can he obtained in a Variety 
of forms and sizes forguse with lamps of every candle-power. 


—————————————— 
BUSINESS NOTICES. 


Business for Sale.— Messrs. Corfield & Cripwell. Balfour House- 
Finsbury-pavement, London, E.C.. and 12. Cherry-street, Birming- 


pon receipt of particulars from gear 


hàm. advertise for sale a builder's and decorator s and electric fittings 


business in the West of England. 


Patent Development.—The proprietors of patent No. 20.976 1908. 
relating to ** Devices for driving electric clocks and similar appara- 


tus," desires to dispose of same or to grant licences thereunder. 


Applications to Messrs. Cruikshank & Fairweather (Ltd.). 65 and 66, 


Chancery-lane. London. W.C. 


Plant for Sale. Shoreditch (London) Borough Council invite 
tenders for the purchase and removal of five (second-hand) economic 
type boilers. with Hotchkiss circulators, &e. Further particulars 
from and tenders to the borough electrical engineer. Mr. €. Newton 
Russell. Electricity Works, Coronet-street, Shoreditch. London, N.. 
bv noon Wednesday. Sept. 24. See advertisement. 

Messrs. Bemrose & Sons, Derby. advertise for sale a magneto 
telephone exchange, earth circuit. 35 lines. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


John Dale Nixon. electrical and mechanical engineer, 65. Mill- 
Street, Crewe. has been adjudicated bankrupt. The first meeting 
of creditors will take place on Sept. 18 at the O,R.'s. King-street. 
Newcastle. Staffs. and the public examination on Sept. 26 at the 
Court House. Edleston-road. Crewe. 
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= ELECTRICITY SUPPLY. = 


HA UT 
EXTENSIONS. 


Carlisle.— On Tuesday the Council resolved, on the recommenda- 


"tion of the Electricity Committee, to introduce a su pply of high-tension 
Current in order to meet the present and future demands of country 


and city area at a cost of £1.300. and it was also decided to obtain 
‘the sanction of the Board of Trade to the adoption of the system. 


Eastbourne.— Last week the Electricity and Street, Lighting Com- 


mittee reported that only £138 remained unexpended out of the 
£7.959 sancti i j 


Ald. O'Brien Harpisa referred to tho lighting of Gildredge Park 
The sub-committee had considered the suggestion that the paths through 
Gildredge Park should be lighted, and, after inspection, resolved that in 
View of the large number of lamps required to efficiently light the paths, 
&c., the sub-committee were unable to recommend that the paths be 
lighted. He said there were manv reasons why the pathways should be 
efficiently lighted, and he moved an amendment that the ‘pathway be 
lighted to that effect. Ultimatelv, on a promise that the committee 


would do what they could to see that the footpath was efficiently lighted, 
the amendment was withdrawn. 


St. Anne's-on-the-Sea, — The L.G. Board have sanctioned a loan 
of £3.000 for prospective expenditure on electricity mains and ser- 
vices. There are now 1.326 consumers of electricity, an increase of 
139 during the past vear. 

Salford.—The Electricity Committee have applied to the L.G. Board 
for sanction to borrow £2.000 for plant for converting portion of the 
bulk supply of three-phase electric Current at 6,600 volts to 3,000 
volts two-phase, 

The council's existing alternating-current supply is afforded by means 
of three motor alternators. These machines have been in use for about 
IS vears, and were considerably damaged during the tire at the Elec- 
tricity station in December last. Under the circumstances the com- 
mittee, having regard to the recent extension of private lighting), for 
which alternating current is almost entircly used) propose to scrap these 
three motor alternators and dispense altogether with mnning plant for 
the alternating supply, and to transform the bulk supply of three-phase 
electric current to 3.000 volts two-phase current. The cost of the scheme 
is estimated at £4,578. made up as follows :— One twin 3,000-volt two- 
phase switchboard with three transformer panels (one blank) and four 
feeder panels on each phase, £1.081. 5s. two automatic regulators, 
£283. 10s., replacing old transformers, £300, contingencies, £335. 58., 
two-phase feeder cable from power station to Cavendish-road, trans- 
former pit, Kersal, £2,587. The difference between the £2,000 proposed 
to be borrowed and the above estimated cost is to be defrayed out of the 
loan of £21,000 for mains recently sanctioned. 


Wallasey.—The Corporation have recently received sanction to 
borrow £11.040 for the electricity department (£7.340 for mains, 
£2.750 for services and £050) for transformers), the period for repay- 
ment being 15 vears, 


GENERAL. 


Aberearn.—The Council Wished to obtain the co-operation of 
Risca Council in promoting a hill for the equipment of trolley omni- 
bus routes and for the supply of electricity in both districts, but 
Risca Council have now decided not to entertain the proposal as they 
wish to be independent of their neighbours. 


Bettws-y-Coed.— The Council are making special arrangements for 
the formal opening of their electricity supply works. Current is 
generated by turbines driven by the water power of the Elsi Lake. 


Birmingham.— There was a special meeting of the Electric Supply 
Committee on Tuesdav to consider the tenders for the supply of coal 
for the vear commenci ng Oct. ]. 

The total amount of coal required for the 12 months was 205,000 tons, 
160.000 tons to be used at Summer-lane station, 40,000 tons at Chester- 
street and 5,000 tons at Water-street. The Committee were able to 
place contracts at an average price which was slightly more favourable 
than last year. 

Bognor.—The electricit Y works of the Bognor Gas Light & Coke 
Co. are making good progress, and the company hope to be able to 
give a supply of electricit Y by the end of this month. 

Carlisle. — The question of the allocation of the profits of the elec- 
tricitv department for the past year was considered by the City 
Council on Tuesday. 

The Electricity Committee had recommended (by a majority) that 
£500 be added to the reserve fund (now standing at £6,000), and that the 
balance of £1.009 he handed over to the city funds in relief of rates. 

The ( hairmanof the Committee (Me. GIBBINGS) moved the confirma- 
tion of this recommendation. He admitted that £6,000 would be a large 
enough working balance if it were all cash, but it was “ partly paper," 
and as they were committed to increased expenditure during the year 
and always ran the risk of a breakdown, against which they were not 
ensured, he asked the Council to support the recommendation. 

Mr. CREIGHTON moved as an amendment that the whole of the net 
profits be paid over to the city fund, as was done in the case of the gas 
orofits. 

i After discussion, the amendment was carried by 19 votes to 11. 

Grimsby.—The Council recently decided to pay the borough 
electrical engineer (Mr. W, A. Vignoles) a commission on the net 
profits of the electricity department after a certain amount had been 
earned, and an unsuccessful attempt was made at the meeting of the 
Council last week to rescind this resolution. 
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` Harrogate.—Cn Tuesday the Council decided to apply to the 
L.G. Board for sanction to borrow £2,000 for cable extensions and 
£500 for transformers. 


Lurgan.--The Council have appointed a Special Committee to 
ecnsider and report upon the question of electricity supply. with 
power to negotiate with Mr. J. Johnston for the purchase of a site 
for a generating station. 


Malvern.—The Council received 40 applications for the position 
of gas and electrical engineer in succession to Mr. W. J. Rendell 
Baker. who has secured an appointment at Manstield. The selected 
candidates are: Messrs. F. H. G. Goodwin (assistant construc- 
tional engineer to Salford Gas Department), W. H. Johns (resident 
assistant engineer and superintendent, Saltley Gas Works) and H. 
Marsden (gas and electrical engineer to Honley Urban Council). 
~Portrush.—The Electricity Committee are negotiatiny, for the 
purchase of a site for a generating station in Causeway-strect. 

Presentation.— After 12} vears' service with the Wallasey Cor- 
poration tramways, Mr. Alex. Hannan. of the general office staff, is 
leaving to take up an important position in Chile. and the oecasion 
has been marked by three presentations, 

Mr. Hannan received. from the general manager (Lieut.-Colone] 
R. R. Greene, V.D.) a leather moroceo-lined attache case, a silver 
cigarette case from the office staff. and a travelling trunk from the mem- 
bers of the tramways and electricity departments employés social club, 
of which Mr. Hannan has acted as hon. secretary for the past nine months. 
The presentations were made by the general manager. 

Sheffleld.—' The Watch Committee have decided to instal the 
Stuart & Moore system of telephone street alaras (consisting of 
alarms for fire. police and ambulance) at 50 points in the city. The 
` cost is put at £4,097, 

Electric supply mains are to be extended in various parts of the city 
at a cost of £2,164, including extensions to supply the Wood view Laundry. 

Teignmouth.—The Council have decided to engage Mr. E. M. 
Lacey to prepare a report on the question of electricity supply. 

Worcester.— The Council have sanctioned the provision of a wet.air 
filter for filtering the air before its admission to the new turbo- 
alternator at the electricity works at a cost of £125. 


LIGHTING NOTES. 


Balderton (Notts.), —This village is now lighted electrically. The 
official ceremony of switching on of the current was performed on 
Friday by Lieut.-Col. C. J. Huskinson. The contractors for erecting 
the overhead cables were Messrs. Loxley & Co.. and Messrs. JJ. 
Simpson & Co. supply the current from their private plant. 

Infirmary Lighting.— Eastbourne Guardians have decided to wire 
their infirmary at an estimated cost of £84. 

Malacca.— Hitherto oil lamps have been used for public lighting. 
but recently the Municipal Council entered into a contract with the 
Malacca Electric Lighting Co. for the supply and erection of special 
street lighting fittings on all the poles carrying the electric light wires. 

The benzine lamps on Chan Koon Cheng bridge have already been 
replaced by electric lamps, and as the authorities in Malacca are anxious 
to improve the lighting of the town it may be expected to increase the 
number of the electric Jamps from time to time. At the rate at which 
the Malacca Company is supplying current to the publie electric light is 
very much cheaper than spirit or benzine lights which were largely used 
before the advent of electricity. Some of the companv’s consumers have 
discovered that their monthly bill for electricity is itt'e more than half 
the previous monthly bills for spirit or henzine. and this notwithstanding 
that a much better light is obtained. 


Padstow.—The Council have recently entered into a contract for 
the electric lighting of the streets all the year round instead of nine 
months. as at present. | 

Sileby.—Owing to the present high price of gas the Parish Council 
have resolved to make inquiries into the cost of electric supply 
works for supplying current for public and private lighting. 


Street Lighting.—The two following resolutions, passed at the 
third International Road Congress (recently held in London), are 
to be submitted to the next meeting of the Metropolitan Paving 


Committee. 

J. For the purposes of a general determination of methods of lighting. 
highways may conveniently be divided into three classes as follows : (a) 
Important streets in cities, towns or other urban areas in which the 
traffic after dark is considerable in volume; (b) important. suburban 
roads in the vicinity of large towns ; (c) rural roads in open country : and 
having regard to modern conditions of traflie, it is essential that adequate 
lighting by means of fixed lights should be provided in classes (a) and (b). 

2. As a general principle in the lighting of all highways which require 
to be lighted by means of fixed lights, the method of lighting to be adopted 
should be such as will provide an illumination as free from glare as pos- 
sible. The amount of illumination and the position of lamps must be 
determined with reference to local circumstances. 


POWER AND HEATING NOTES. 


Electric Power in Chilian Mines.— The Chile Exploration Co., who 
own mines at Chuquicamata, have placed an important order for 
electric power plant with the Siemens-Schuckertwerke. 

Electric current will he used for the electrolytic extraction of copper. 
The power station will be at Cobija and the first instalment will consist 
of four 10.000 kw. 5.000-volt three-phase turbo-generators, The cur- 
rent will be stepped up to 110,000 volts and transmitted to the mines at a 
distance of about 112 miles and stepped down and converted by 2,500 kw. 
motor-cenerators to e.c. at 250 to 190 volts. The requirements include 
16 marine tv pe boilers, the fuel being oil, which will be delivered in bulk 
direct from the ship into tanks placed above the power station. It is 
claimed. that this will be one of the largest installations of its kind. 


Electricity in Cotton Mills.—At the last meeting of Middleton 
Council it was reported that the Electricity Committee had consented 
tothe Lancashire Eleetrie Power Co. giving a supply of electric current 
to the Calico Printers’ Association (Messrs. S. Schwabe & Co.) on terms 
to be set out in an agreement to be drawn up by the Town Clerk. 
The agreement had been in operation at Radclitfe for some time, and 
had been quite satisfactory. Middleton Corporation were not in a 
position to give the supply to Messrs, Schwabe, and the Committee 
felt that they were in duty bound to allow the Lancashire Power 
Co. to supply them. 


Knaresborough.— At the last meeting of the Council it was agreed 
to employ an electrical engineer to report as to the cost of pumping 
water by means of electric motors, and also on a larger scheme of 
putting down a second. turbine for supplying electric current for 
lighting purposes. 

Wolverhampton.— During the past week and until “Sept. 20 the 
Corporation electricity department are running a number of lectures 
on electric cooking at the library. Waterloo-road. 

These lectures. and demonstrations have been. arranged. by Messrs. 
Cillespie & Beales, and are in charge of Mr. F. S. Grogan, of the British 
Klectrie Transformer Co. Two lectures a day, at 3:30 p.m. and 7 p.m., 
are being given, Mr. N. T. Allen, the newly appointed electrical engi- 
neer, is to be complimented upon his enterprise in bringing the impor- 
tance of electrical cooking to the notice of the Wolverhampton rate- 
payers. The Mayor of Wolverhampton (Councillor T. W. Dickinson) 
presided at the first lecture, which was given on Monday night last. 
Wolverhanipton is one of the towns in which a supply is to be given at 


Od. per unit. 
TRACTION NOTES. 
TRAMWAYS. 


Aberdeen.— Owing to the inadequate accommodation at the 
Mannotield ear-shed it has been decided to erect another shed and to 
make other alterations and extensions at a cost of between £6.000 
and £8.00, 


Birmingnam.—The Hagley-road tramway route was opened for 
trathe on Friday last and was well patronised. It has also been 
decided to run a service of first-class cars at higher fares. The first- 
class ears, which will be of a more luxurious type. will be ready for 
running in about six weeks, 


Bristol.—The Special Committee appointed to consider the desir- 
ability of purchasing the local tramways has issued its report. 

lt is pointed out that in the Bristol Tramways (Extensions) Act, 1898, 
provision was made that the Corporation might first vive notice to exer- 
cise their power to purchase the whole of the undertaking within the city 
on May 1. 1915. or within six months of that date. The consent of the 
Board of Trade to the giving of the notice was to be obtained, and the 
power to purchase, if not exercised at the date mentioned, would recur 
at the expiration of every subsequent period of seven vears. The option 
extends to about 25 route miles out of a total of 31 route miles of the 
Bristol Tramways undertaking. The terms upon which the 25 miles cau 
be acquired are those laid. down in sec. 43 of the Tramways Act, 1870. 
The remaining portions of the undertaking within the city are purchasable 
on subsequent dates as a going concern, but without any allowance for 
compulsory purchase. The Committee considered the last annual report 
of the Board of Trade upon tramwavs and light railways within the 
United Kingdom: and they also obtained returns from all the cities and 
towns (17 in number), excluding London, with a population of 180,000 
and upwards which have municipally-owned and controlled trams. ‘The 
figures show that without exception these cities and towns (after pay- 
ment of interest and sinking funds. and accumulating large sums to de- 
preciation or renewal funds) placed to the relief of rates last year sums 
varying from £4,000 at Portsmouth to £853,000 at Manchester. The 
Committee obtained reports from Mr. J. B. Hamilton. general manager 
of the Leeds Corporation Tramways, and from Mr. J. F. C. Snell, con- 
sulting engineer (of Messrs, Preece, Cardew & Snell). Messrs. Hamilton 
and Snell, who had gone very exhaustively into all the questions referred 
to them. had advised the Committee as to the probable cost of acquiring 
the undertaking and the probable return which would accrue to the 
Corporation on the capital amount spent in its purchase ; and after 
taking into consideration the past history of the undertaking and the 
probabilities for the future, bo h as revards the number of passengers to 
be carried on the present or any extended system, aud the chance of any. 
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sion of the tramways from the Seatield terminus to the boundary orr 
Portobello-road has been referred to a sub-committee for considera 


tion and report. 


alteration or improvement in electric or other form of traction which 
would replace the present system, they had advised that on t*eir estimate 
the Corporation possessed a very valuable option, which it would be 


advantagcous for them to exercise on May 1, 1915, in the absence of any ; Yos Sac. V , 
important or radical changes. The Committee state in their report that L. & SW. Railway —W = k Was commenced on Wednesday in 
connection with the electrification of the Kingston loop. The work 

A site 


they “ would suggest that it is not necessary or advisable at the present s E des > 

moment to make public the contents of the joint report of Messrs. Hamil- | will. it is anticipated. be completed in less than two years. 

ton and Snell, but it was important for your Committee to have the fullest for the sub-power station has been selected at the western end of 

report on all the points from which the question could be viewed at their | Sunbury station. 

command in order that they might consider whether, before making Manchester.—On Tuesday the Tramways Committee decided to 
recommend the City Council to grant increases of Is. per week to 


their final recommendation, they. should recommend the Council at the 
present time to put themselves in a position to work or otherwise operate : , 
tram drivers, guards and trolley boys. These increases mean an 


the tramway undertaking to the best possible advantage to the citv, in A m 
case the Council decide to acquire it at the time when their option to | additional expenditure of £6.000 per year to the department. 
purchase can be exercised." At present the Corporation can acquire the Nottingham.—' The Tramways Committee recommend the Cor-, 
greater portion of the tramways in 1915, but, if they acquire them. power | poration to introduce a scheme of transfer tickets on various tram- 
to haben lines Mes be A aed bv a Shera) Act, and without such | way routes. 

wer the Corporation are not in an equitable position to enter upon any rjg: 
AZON with regard to the under Akin.: "The Committee E , Plymouth.—At the meeting of the Council on Monday. Mr. Phillips, 
recommend that the Corporation should apply to Parliament for the | in moving the adoption of the minutes of the Tramways Committee, 
necessary powers to work the tramway undertaking if acquired. and also | stated that they proposed to spend £1,018 on machinery and tools 
to raise the purchase money to be paid by the Corporation. The Com- | for the equipment of the workshops so as to enable repairs to be. 
mittee conclude by stating that. before the Council are called upon to | etfected.— The Committee estimated that a saving of £181 per annum 

would result from the installation. 


determine whether they will purchase the undertaking in 1915, they will 
be supplied with a report of the information furnished to the Committee. A o 
id : Rosyth.— Negotiations are proceeding for the extension of the 


Ald. Pearson, who moved the adoption of the Committee's report EAE: E 
and recommendations at the meeting of the Council on Tuesday, ex- | Dunfermline tramway system to this district. 
I | Stirling.—Mr. Geo. Balfour recently submitted to the Council 


plained the position of the proposal to purchase the tramways. 

i A Nr a UE del de bil "quad: i ps particulars of a scheme for the electritication of the local tramways 
i LU " 0 i a ques O nY «r he > a. o A . 

poration to take a poll o DOC PUE SE ques On Living notice to | and for the purchase of the municipal electricity works. After dis- 

acquire the undertaking; and that the Council undertake, in the event en 

cussion it has been decided to ask for further particulars of Mr. 

Balfour's proposals. 


of such power being obtained, and so far as they can bind their 
successors. that a poll shall be taken on the question whether the city shall 

Wemyss Tramways.—The directors of the Wemyss District Tram- 
way Co, have decided to double the tramway line from Leven to 


purchase the tramway undcriaking before the matter tinally comes before 
the Council. He moved that resolution in consequence of several 

Gallatown, and arrangements have been completed for the work 
being pushed forward without delay. 


members of the Committee thinking it should be made clear that. while 
thev accepted the position set out in the report, they should not forfeit 
the right to take a poll of the ratepavers. 

The resolution was adopted after some discussion. 

Dewsbury.—Last week the Council adopted a recommendation to 
enter into an agreement with the National Electric Construction Co. 
for the construction and leasing of tramways to Shaw Cross and 


Dewsbury Moor. 

First Class Tramcars.—At the mecting of Liverpool Corporation 
last week Mr. Robinson moved that a recommendation for the 
establishment of a first-class tramcar service on the outer belt and 
Cabbage-hall routes be referred back to the Tramways Committee 
for further consideration. as (he alleged) first-class cars did not pay. 

Ald. Situ, chairman of the Tramways Committee, in replying, said 
the distance for Id. stages in Liverpool was originally fixed too long. 
When the cars had covered tops he suggested to Sir Charles Petrie that 
the fares should be made 14d. inside and Id. outside. Sir Charles, how- 
ever, felt that would be rather hard upon a great many people, and con- 
ceived the idea of a first-class car which would meet a certain want. He 
(Ald. Smith) agreed with that, although he did not believe that a 2d. car 
all through would pay, because they had an example of that in the 
running of the German cars over a line where the fare for one compart- 
ment of each car used to be 2d., and everybody crowded into the section 
which had the Id. fare. Experience showed that it was a wise thing to 
provide for both classes of passengers, The first-class cars, taking them 
all round, earned more moncy than the other cars. 

Mr. Max MUSPRATT agreed that the tirst-class cars met a real want, and 
said he would be extremely sorry not to see them continued, and even 
extended. Atthe same time, he pointed out that the fault lay in the fact 
that they had not got a sutlicient number of ordinary carson at present. If 
on any route first-class cars were introduced, they got the ordinary pas- 
sengers cramming the top and they thus got a fallacious profit upou the 
first-class cars. The cure for the dissatisfaction with the first-class cars 
on the part of some people lay not in stopping those cars, but in the 
running of more ordinary cars. 

The amendment was defeated, and the committee's recommendation 
was passed. 

Glasgow.— At the last meeting of the Roads Committee of Upper 
Renfrewshire the proposed extension of the Glasgow tramways from 
Cathcart to Clarkston and from Anniesland to Blawarthill was 
considered. 

The CHAIRMAN stated that he thought the Board should recommend 
the District Committee that any widening of the roads or formation of 
New roads in connection with the proposed undertakings should be done 
entirely at the expense of Glasgow Corporation and to the satisfaction 
of the District Committee. He thought a conference of representatives 
of the County Councils of Renfrew, Lanark and Dumbarton should be 
called to discuss the general conditions on which they should consent to 
future extensions of the Glasgow tramways, and consider whether some 
concession from the Corporation should now be asked. 

The Clerk to the Road Committee also reported that at a conference 
of the authorities referred to it was decided to remit the matter to a 
sub-committee to meet with representatives of the Corporation with the 


view of coming to an arrangement. | 
Leith. —The question of applying for power to construct an exten- 


TELEGRAPH AND TELEPHONE NOTES. 


Wireless Telegraph Notes.—1t is announced that work is in pro- 
gress for the establishment of wireless telegraphic commnuication 
between the Eiffel Tower and a Russian fortress near the German 


frontier. 
The Commonwealth wireless station at Esperance (W.A).. the 


twelfth of the coastal series of Australia, was opened for business 
in the month of July. Stations will soon be opened at Broome 
(W.A.). Townsville (Q.). Flinders Island (Bass Strait) and Wyndham 
(W.A.) and later stations will be equipped at Woodlark Island, 
Namarai. Lord Howe. and Norfolk Island, King Island, Albany 
and Carnarvon. The salary of the officers in.charge of these stations 
ranges from £216 to £240 per annum and one of the conditions is 
that they must be capable of working at 25 words per minute. 
The Argentine Chamber of Deputies have approved the Bill pro- 
viding that the wireless service within the territory of the Nation 
and for international communications up to a distance of 1.000 km. 
shall be carried out exclusively by the State, which will provide for 
the erection of wireless stations in such a manner that a vessel navi- 
gating the coast and rivers can always be in communication with a 
station, $400,000 is provided for this work. The use of the service 


will be obligatory on all vessels entering or leaving Argentine ports 


with 50 or more persons on board. The wireless stations are to be 


capable of transmitting messages 124 miles along the rivers and 
3.100 miles at sea. Fines of S1.000 to $5.000 will be imposed upon 
captains of vessels contravening the Act. 

It is announced that one of the largest wireless telegraph stations 
in the world is to be established at the United States Naval training 
station at Lake Bluff. IH. The station is to be capable of commu- 
nicating with San Francisco and with New York. 


CUTTER ANITTA DONTOTT ONTT TIDAL TIN 


EMPIRE NOTES. = 


LEATHER DTE ITEM 


| 

Australasia.—The '"' Australian Mining Standard" states that 
owing to the ever-growing demand for electric current for light and 
power around Melbourne, the Melbourne Electric Supply Company 
has found it necessary to enlarge its plant by the addition of two 


large generating sets, each of 5.000 kw. 
The machines, which are single-phase turbo alternators, have been 


——— 


DUI 


es 


Richmond power house. One of the 5,000 kw. sets will be held in reserve 
so that the normal capacity of the station will be 14,000 kw. The 
delivery of the first set of machinery has been guaranteed within seven 
months, and the second set within six months after the delivery of the 


tirst. The cost is stated to be about 230,000. 


+ 


ordered from the A.E.G., of Berlin, and they will be installed at the 
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The New Zealand Government has granted a licence to the Dominion 
Portland Cement Co. (Whangarei) to generate hydro-electric power at 
Wairoa Falls, but subject to existing agreements with Whangarei and 
Dargaville boroughs and adjoining county councils, under which the 
company will supply them with current for lighting and power. The 
manager of the company (Mr. Wilson) and a director (Mr. Winstone) are 
proceeding to America and Europe to purchase machinery. It is ex- 
pected that the power plant and works will be completed by the summer 
of 1914. Itis estimated that the natural flow of water over the falls will 
provide 1.500 H.P. The undertaking will probably cost about £50,000. 

An agreement was arrived at between Perth Council and the West 
Australian Government last December, under which the Government 
agreed to supply electric lighting to the City Council, but nothing has 
yet been done towards completing the agreement. The acting mayor 
(Cr. Franklin) has pointed out to the Premier that the Council has aban- 
doned its scheme of erecting a new power house, that a provisional 
arrangement was made with Mr. Merz in December last, that his firm 
should act as consulting engineers to the Council at £1,000 per annum, 
and that the Council is unable to complete its agreement with Messrs. 
Merz & McLellan until the agreement with the Government is in its hands. 

A recently issued statement on the working of the Victorian railways 
for 1912-13 shows that the receipts were £5,204.796 (a decrease of £14.171 
compared with the previous vear). It is also stated that the branch line 
à mile in length. from the Williamstown railway to the power house site 
and two sidings have been completed. Mr. E. P. Grove will arrive about 
the middle of September to supervise the works in connection with the 
electrification of the Melbourne suburban lines on behalf of Mr. C. H. 
Merz. The electrical engineer of the Railways Department. Mr. Stone. 
will not take over responsibility for the lines until the scheme is completed. 

South Perth (Western Australia) Municipal Council intends to borrow 
£7,000 for the purchase of the undertaking of the South Perth Electric 
Supply & Power Co. and for extensions of plant, &c. 

South Africa.—The “ African World” says Cape Town munici- 
pality have decided to put in an additional turbo-alternator at their 
electricity works at a cost of £11,000. 

The new plant wil comprise a British Thomson. Houston generator. 
Allen condenser, pumps, switchgear. &c.. at a cost of £6.982, a Peebles 
converter at £2,740. the ex pense of foundations and erection bringing the 
total to about £11.000. 

Sir R. Sothern Holland (H.M. Trade Commissioner for South Africa) 
says in his report for 1912 the imports included British goods to the 
extent of 59-19 per cent. of the total imports, compared with 56-75 per 
cent. in 1907. Germany and the U.S.A. came next with 9 per cent. each. 
We hold our own, while encountering keen competition, chiefiy from 
America and Germany, in regard to mining machinery. The same 
applies to electric fittings and posts and (except that Germany is our only 
competitor) to electric cables and wires. Imports of electrical machinery 
from Germany are nearly double the amount of those received from the 
United Kingdom, while the U.S.A. also compete keenly. The Com- 
missioner attaches most importance to the competition of the U.S.A.. 
whose success he attributes to their inventive genius in supplying some- 
thing new and attractive, to their having a plentiful supply of timber. 
and to their workshop practice and the vigour of their oversea selling 
arrangements. The following were amongst the goods sent to Sonth 
Africa by the U.S.A. in 1912: Electrical machinery £50.022, machinery 
n.e.i. £44,974. tools £39,347, and iron and steel piping £32,917. 
From Germany the imports included electrical machinery £237,967, 
electrical fittings and posts £87,212, iron and steel piping £73.376, mining 
machinery £71,831. rails £51.477. machinery n.e.i. £38.018, and electric 
wires and cables £30,464. Although Belgium is seventh in the list of 
foreign countries, her share in the supply of goods to South Africa has 
increased from £47,404 in 1907 to £103,279 in 1912. The goods supplied 
by Belgium are very general in character, and she holds a strong position 
in a few lines, including tram rails. 

Trade with South Africa.—The London Chamber of Commerce is 
informed that in view of secs, 102 and 103 of the Regulations under 
tbe South African Union Customs Management Act, of 1913, in- 
voices for goods shipped to South Africa must contain. in addition to 
the invoice value, a statement of the '* current value for home con- 
sumption in the open market for similar goods at the place of 
purchase." 
wit has been suggested by the Durban Chamber of Commerce that 
the form of invoice in use in connection with shipments to Canada, 
would meet the requirements of the South African Customs. 


FOREIGN NOTES. 


Argentina.—The '' Review of the River Plate” says the Com- 
pania Anglo-Argentina de Electricidad recently acquired the electric 
light stations in San Juan, Resistencia, Bragado. Necochea and 
Trenque Lauquen, and now possesses 17 electric light and power 
stations. two gas works, one electric tramway and one telephone 
undertaking. 

The report of the Société de l'Electricité de Rosario for the past vear 
states that the old generating station was unable to meet the whole of the 
demand. Two drawbacks were experienced —high cost of coal and an 
invasion of light-attracted insects during the summer months, which 
forced inhabitants to make as little use as possible of artificial lighting. 
The first section of the new Sorrento station in Rosario (which will 
-eventually have a capacity of 40,000 kw.) was put in operation at the 


commencement of the year. This section has a capacity of 18,000 kw. 
The current generated is three phase (6.000 to 6,600 volts), and is trans- 
formed to c.c. for tramways and lighting. In the new districts to be 
supplied alternating current will be employed for lighting. &c. 

The Mavor of Rosario, in a recent interview with the Mayor of Buenos 
Ayres, requested, it is stated. the services of an engineer to’ study the 
question of the public lighting in Rosario and the tenders received for the 
same. Engineer Ernesto Newbery, the actual chief of the public lighting 
department, has been appointed to act on behalf of the municipality. 

The contract for electric lighting at Florencio Varela has been signed. 

The second section of the electric tramways at Salta will shortly be 
opened to public service. 


Colombia.—H.M. Minister at Bogota reports that the Government 
has concluded a contract with Messrs. S. Pearson & Son for drawing 
up plans for the improvement and sanitation of Buenaventura, on 
the Pacific coast. The works include the construction of a quay 
equipped with electric cranes and railway lines, and the electric 
lighting of the town. 


Japan.—/mports.—Imports of telegraph wire into Kobe in 1912 
were valued at £161.729 (compared with £108,916 in the previous 
year). 

Electric Traction.—The construction work of three out of four pro- 
posed sections of the Osaka tramways has been completed, and 24 miles 
of double track are in operation. The receipts on the tramway for 1912 
were £348,000, and working expenses £162,000. A proposal to munici- 
palise the electric lighting, at present in the hands of a private company, 
has recently called forth spirited opposition. 

During the last few vears a network of electric railways has been built 
round Osaka, a line east to Nara 1s under construction and various other 
schemes have been brought forward. There are at present about 140 
miles of lines in operation, and about 70 miles under construction or pro- 
posed. These svstems are for passenger traffic only, and, while com- 
peting to a considerable extent with the Government railways between 
the centres served, form a cheap means of locomotion to and between 
intermediate points not served by the latter. 


Uruguay.—The '* Review of the River Plate " savs the Central 
Uruguay Railway has applied for permission to electrify the portion 
of its line from Cordon to Manga. 


MISCELLANEOUS NOTES. 


New Practica! Book on Electrical Caleulations.— At the end of this 
month a new book by Mr. W. Perren Maycock, M.I.E.E., entitled 
" Electric Circuit Theory and Calculations," will be published. 

From an advance circular we learn that the calculations dealt with 
embrace thoroughly practical problems concerning pressure, drop, 
current, resistance, power. energy, efficiency, insulation resistance, 
illumination, alternating-current circuits, &c.. each group being preceded 
by sections describing fully the theory and principles involved. A 
section on practical arithmetic is included, and this should be found a 
great help to those who are weak in “ figures." The book will comprise 
355 pages and 120 diagrams, and will be published at 3s. 6d. net. 

Strikes.—The electricians emploved bv H.M. Oflice of Works 
who recently went out on strike on the question of the employment 
of non-union men have now returned to work. 'The men struck 
without orders from their union. 

The strike of some of khe employés of the Dublin United Tram- 
ways Co. still continues. 


Trade Union Congress.— The annual Trade Union Congress was 
held at Manchester last week, when there were present 557 delegates 
(compared with 495 at last vear's Congress), representing 206 socie- 
ties and 2.232.446 (compared with 2.070,000) trade unionists. 

In the course of his presidential address, which dealt with the progress 
and development of the trade union movement, the president (Mr. W. J. 
Davis) claimed that labour had made comparatively satisfactory progress 
since the establishment of the congress, which began its career almost 
simultaneously with the workmen's political charter. "There were many 
signs of growing dissatisfaction with private companies in industrial life 
insurance. What was wanted was anational State Act to secure adequate 
life assurances on similar lines to the maternity benefit under the In- 
surance Act, and as the Government now had the agency of the approved 
societies, such a plan could be established at. a tritling cost in comparison 
with the extravagant management and exorbitant profits of insurance 
companies. A consensus of opinion was in favour of an eight-hour dey 
being brought into existence by State aid. 

Eight. Hour Day.—4A resolution was adopted instructing the Parlia- 
mentary Committee to draft a general Eight Hours Bill to be introduced 
into the House of Commons, and, with a view to educating public opinion 
to the need for an cight-hour day, to arrange demonstrations in various 
parts of the country. i 

Nationalisation of Railways and Public Services.—A resolution in 
favour of the nationalisation of the railways and of public services was 
also carried. 

Workmen's Com pensation.—It was agrecd to instruct the Parliamentary 
Committe to promote either (1) such an amendment of the Workmen's 
Compensation Act as would ensure a State medical service and referees, 
or (2) an Act giving authority to the Home Office to appoint a State 


, medical service which would be independent of the ordinary medic 


experts in disputed claims, 
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Union Labour.—By 194 votes to 95 a resolution was carried declaring 
that the time had arrived when all workers should be called upon to give 

reference to articles made by trade-union labour, and instructing the 
Parliamentary Committee to call a conference of the Management Com- 
mittee of the General Federation of Trade Unions, the executive of the 
Labour Party and the co-operative movement for the purpose of issuing 
a trade-union label. 

Wages.—The following resolution was also adopted: That, in view of 
the continued increase in the cost of living and the consequent reduction 
in real wages, this congress declares in favour of the trade unions taking 
early and simultaneous action to obtain an increase of 5s. a week for all 
grades of time and piece workers, in both public and private employ- 
ment, and instructs the Parliamentary Committee to tade whatever 
steps may be necessary in conjunction with the unions prepared to take 
part in the movement to give effect to this demand at the earliest prac- 
ticable moment. 


Unemployment Insurance.— The Umpire has decided that 
contributions are payable in respect, of workmen engaged 
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wholly or mainly in fitting or repairing ship’s telegraphs in or 
on ships. 

Wages in Foundries.—Sir Ernest Hatch, Bart., who was appointed 
by the Home Secretary in February, 1912, to inquire as to whether 
the provisions of sec. 116 of the Factory and Workshop Act, 1901 
(particulars of work or wages to be given to piece workers) should be 
extended to foundries, has recently issued his report. 

After hearing the representations made by the employers and work- 
men, Sir Ernest Hatch has arrived at the conclusion that a particulars 
order should be made on precisely the same lines as the order of Aug. 23, 
1912, applying to non-textile factories and workshops which are ship- 
building yards so far as concerns the work of persons employed in the 
building or repairing of a ship, but clause 3 of the proposed order for 
foundries should read: ' The particulars, either as to rate of wages or as 
to work, shall not be expressed by means of symbols; but this shall not 
prevent the occupier or contractor from describing any work which is of 
a standard kind known to the persons employed by a particular number, 
latter, or name, by means of such number, letter, or name." 


QUT 


E TENDERS 


INVITED. : 


TRENT nnn 


Overhead Electrical Equipment and Transmission Mains. 

The AGENT-GENERAL FOR VICTORIA is prepared to receive 
tenders for Overhead Electrical Equipment and Permanent 
Way and Overhead Transmission Mains. in connection with the 
scheme for the electritication of the Melbourne Suburban Rail- 
ways. Specification and form of tender from the Agent- 
General for Victoria, Melbourne-place. Strand, W.C. Further 
information from the consulting engineers, Messrs, Merz & 
McLellan, 32, Victoria-street, Westminster, S.W. Tenders 
must be lodged at the offices of the Agent-General by noon of 
Nov. 15. See also an advertisement. 

A.C. Motor. 

HAMMERSMITH (London) Borough Council invite tenders for 
supply of one 125 H.P. a.c. Motor. Specifications, &c., from 
Mr. G. G. Bell, borough electrical engineer, 85, Fulham Palace- 
road, W., and tenders to the town clerk (Mr. Leslie Gordon), 
Town Hall, Hammersmith, W., by 4 p.m. Wednesday, Sept. 24. 
See also an advertisement. 

Cables and Switchgear. 

HamMMERSMITH Borough Council also invite tenders for 
supply of h. and 1.t. Underground Electric Supply Cables and 
h.t. Sub.station Switchgear. Copies of specification, &c., from 
Mr. G. G. Bell, Engineer and Manager, 85, Fulham Palace-road, 
and tenders to the Town Clerk (Mr. Leslie Gordon), Town Hall, 
Hammersmith, W., by 4 p.m. Wednesday, Sept. 24. 

Telephone Switchboard. 

Tenders are invited by the Postmaster-General's Department 
of the COMMONWEALTH OF AUSTRALIA for the supply of a Lamp- 
signalling Trunk-line Switchboard. Tenders to the Post- 
master-Gererals Department. Adelaide, South Australia, by 
Nov. 12. Tender forms, specifications, &c., from the Common- 
wealth office, 72, Victoria-street, London, S.W. See also an 
advertisement. 


Storage Battery Cells. 


The Committee of Management of the LONDONDERRY District 
Lunatic Asylum invite tenders for the supply and erection of 50 
complete Battery Cell Sections, Specifications, &c., from the 
Clerk of the Asylum (Mr. S. Haire). Asylum Offices, London- 
derry, Tenders must be received by 10a.m. Sept. 19. See 
also an advertisement. 


Steam Turbine, ‘rhree-phase Alternator, Condensing Plant, Switch- 


boards, two Water-tube Boilers, &c. 

The Tramways and Electricity Committee of the Corporation 
of LEICESTER, invite tenders for the supply and erection of one 
High-pressure Steam Turbine. direct coupled to one 3,000 kw. 
three-phase Alternator, together with Condensing Plant, high 


Coal-Handling Plant. 

HAMMERSMITH (London) Borough Council invite tenders (by 
4 p.m. Sept. 24) for supply of Automatic Weighing Machine, 
Coal Hoppers and Tank. Dredger and Water Pump. Weldless 
Steel Pipes and Connections, Travelling Jib Crane and Track, 
Endless Belt Conveyors; also for construction of five Coal 
Storage Tanks in Riveted Steelwork, including necessary ex- 
cavation, &c., at the Council's electricity works. 

Turbo-alternator, Ejector Condenser, Pipework, &c. 

Wiaan Corporation invite tenders for the supply and erection 
of a 500 kw. Turbo-alternator, Ejector Condenser. Pipework 
and all accessories. Specification, &c., from the borough 
electrical engineer, Mr. Jas. Slevin, and tenders to the town 
clerk, Mr. Wm. Hy. Tyrer, by 20th inst. 

Switchgear. 

Lonpon County Council invite tenders for additional Main 
h.t. Switchgear, including the reconstruction cf existing mains, 
h.t. switchgear at the Greenwich generating station. Specifica- 
tions, &c., from the Clerk of the Council, County Hall, Spring 
Gardens. Tenders by ll a.m. Tuesday, Sept. 23. - 

Rotary Converters and Transformers, Switchgear and Cables. 

BiNGLEY Urban Council require tenders by noon Sept. I5 for 
supply of Rotary Converters and Transformers ; a.c., e.h.t. and 
lt. and d.c. Switchgear, and Lt. Cables. Forms of tender, &c., 
from Mr. Walter Emmott, 35, Commercial-street, Halifax. 


Boiler, Economiser, Fan, Inverted Rotaries, Transformers, &c. 
DARTFORD Urban Council invite tenders (until noon Sept. 16) 
for supply and erection of water-tube Boiler, Economiser, Fan, 
Steel Chimney and Accessories; inverted Rotaries, Trans- 
formers, Switchboard and Cabling. Specification and form of 
tender from the clerk (Mr. W. Kay) and further information 
from the Electrical Engineer. 


Electrical Fittings. 
MirLE Exp (London) Guardians require tenders by noon 
Sept. 25 for one year's supply of Electrical Fittings. Forms of 
tender from the Clerk, Bancroft-road, Mile End, E. 
BURNLEY Guardians invite tenders (until Sept. 22) for the 
supply of Electrical Requirements for six months. 


Mixed Pressure Steam Turbines and d.c. Generating Plant, &c. 


Edinburgh Corporation invite tenders for the supply and 
erection at the MacDonald-road station of Two Mixed-pressure 
Steam Turbines and Direct-current Generating Plant, each of 
1,500 kw. capacity.. Specifications, forms of tender, &c., from 
the engineer (Mr. F. A. Newington), Dewar-place, and tenders 
must be delivered at the ottice of the town clerk (Mr. Thos. 
Hunter, LL.D., WS.) itgs£hambers, Edinburgh, by Sept. 22. 


and low-tension Switchboards, Rotary Converters, &c.; two 
l : Diesel Generators, Batteries, Switchboard, Cable, &c. 


Water-tube Boilers with fuel economiser, and the necessary 
steam, feed, blow-off and drain pipes, &c. Forms of tender and 
all particulars may be obtained from the borough electrical 
engineer (Mr. T. Robert Smith, A.M.LE.E.), and tenders, 
addressed to the chairman of the Tramways and Electricity 


BASINGSTOKE Corporation want tenders by 5 p.m. Sept. 17 for 
supply and erection of Diesel Generators, Balancer and Booster 
Sets, Batteries, Switchboard, Cables, Crane, &c. Specification, 
&c., from the Borough Engineer. 


Committee, Electricity Offices, Market-street, Leicester, must Generating Plant, Cables, &c. 


be delivered not later than Sept. 30. 


Electricity Supply. 


BRECON Corporation require tenders for street lighting. 
Tenders to the Town Clerk by Oct. 3. 


ILKLEY Urban Council require tenders by Oct. 6 for supply of 
Prime Movers, Station, Equipment, Cables, Ctanes;-&c. Speci- 
fications, &c., from the Clerk of the Council, or Mr. Geo, Wilkins | 
son, Beech Mount, Harroeata SF 
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Diesel Engine and Generator. 
WonTHrING Corporation want tenders by noon Sept. 29 for 
supply of Diesel Oil Engine and d.c. Generator. Specification, 
&c., from the Town Clerk. 
‘Hospital Lighting, &c. 
Dress Joint Hospital Board. require. tenders by noon 
Sept. 19 for Electric Lighting and Heating at the Sanatorium, 
Crooksling. Brittas, co. Dublin. 
A.C. Voltage Regulators. 
Dunemtn (N.Z.) Corporation require tenders by 5 p.m. Nov. 
12. for supply of two a.c. Voltage Regulators for use on 3.000 and 
400-volt circuit. respectively. Specifications and form of tender 
can be obtained from the Town Clerk. and may be seen at the 
Board of Trade. 73. Baxinghall-street. London. E.C; 


Flame Arc Lamps, &c. 

The Vierortan RAILWAYS COMMISSIONERS require. tenders 
for the supply and delivery of 18 Flame Are Lamps and 
Accessories. Tenders by Il a.m.. Nov. 12. to the Chief Store- 
keeper. Room 109. Victorian Railways Offices. Spencer-street. 
Melbourne. from whom specifications, &e., may be obtained, 
Form of tender may be seen at 73. Basinghall-street, London, E.C. 


Insulated Copper Cables and Three-Phase Transformers. 

Tenders are invited for the supply of three-core Lead-covered 
‘Cable and three 250 k.v.a. three-phase Transformers to the City 
of MELBOURNE. Tender forms, specification, &c.. from the 
agents for the City Council. Messrs. Mellwraith. MeEacharn & 
Co., Ppty. (Ltd.). Billiter-quare-buildings. London, E.C.. to 
whom tenders are to be sent by noon Tuesday, September 16. 

D.C. Motors, &c. : 

The N.S.W. GOVERNMENT TTAMWAYS DEPARTMENT, Electrical 
Engineers Branch, require tenders by noon, Oct. 5. for supply 
and delivery of 13 600-volt dic. Motors. with field rheostats. 
Specitication and form of tender may be obtained from the 
Chief Commissioner. Philip-street. Sydney. or can be seen by 
United Kingdom manufacturers at 73. Basinghall-street. E.C. 


"Telephone Wire, &c. 

Tenders are invited (until Oct. 13) by the Moroccan Adjudi- 
cations Commission (on behalf of the Shereetian Posts and Tele- 
graphs Administration) for the supply and delivery of (1) 
20,000 kilogs. of Silicon- Bronze Telephone Wire. (2) 177.600 
kilogs. of Silicon-Bronze or Phosphor. Bronze. Wire, (3) 6.000 
Wooden Telegraph Posts, and (4) 100.000 Insulators on Cal- 
vanised Iron Brackets. Tenders to M. le Président de la Com- 
mission Général des Adjudications et des Marchés. Dar-en- Niaba, 
Tangier. Tenderers must deposit £300 in case of (1), £1,200 with 
(2), £160 with (3). and £200 with (4). Conditions, &c., may be 
seen at 73, Basinghall-street. London, E.C. 


Electrically-operated Goods Transporters, &c. 

Tenders are invited (until Oct. 20) by the Public Works 
Department of the State of RIO GRANDE DO SUL for various 
works at the harbour of Port Alegre. including the erection of 
electrically-driven appliances for handling goods, dredging 
work. &c. Tenders to ** Directoria da Viacao Fluvial, Secretaria 
das Obras Publicas.” Porto Alegre. and further particulars 
may be seen at 73, Basinghall-street, London, E.C. 


LLLI ATIUM IA ATIRI OTTOON TANTEI 
TENDERS RECEIVED AND ACCEPTED. 
ALUNDA IOO LOVON I DIEM 


SHEFFIELD. —The following tenders have been accepted by the 
City Council : — 

Stuart & Moore, installation of 50 patent telephonic street alarms, 
£4,007; Blasberg Engineering Co.. supply and erection of two natural 
draught cooling towers, £8.779 > Royce (Ltd.), supply and ere tion of 
three electric capstans, together with three fairleads, wire ropes, motors, 
&c., £1,128. 14s. 

TonPorxT.— The Urban Council have accepted the offer of the 
County of Dorset Electric Supply Co. for the public lighting of the 
town with 50 c. p. lights at £2. 5s. per lamp perannum. The company 
also offered to supply 75 c. p. lamps at £2. 17s., or 100 c.p. lamps at 
£3. 10s. 

STRETFORD.— The tender of Bertram Thomas (at £127. 10s.) has 
been aecepted by the Council for alterations to the switchboard. 

MIDDLESEX GUILDHALL.—AÀ. V. Gifkins & Co. have obtained the 
order for the complete equipment of an electric kitchen at the new 
Westminster Guildhall, and the ** Tricity " apparatus for this will 
be supplied by the British Electric Transformer Co. Messrs. Gifkins 
are also carrying out the electric lighting of the same building. 
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YarMocTH.—The Corporation have placed an order with the 
British Westinghouse Co. for two dozen gear wheels for tramcars, at 
£2. 13s. 6d. each. 

STELLENBOSCH (SoUTH AFRICA).—The municipality have placed 
the contract for the whole of the generating plant for their electricity 
supply undertaking with the A.E.G. Electrical Co. of South Africa. 


LEICHHARDT (N.S.W.) Municipality have accepted the tender of 
Whittaker Bros. for the electric lighting of the town hall, £130. 


MANSFIELD (N.S.W.) Council have accepted the following tenders : 

Dalsety & Co., Tangve gas engine and plant £599, 17s. 9d. ; British 
General Electric Co. 20 kw. generator and booster. £168. Ts., switches 
£12. 18s. 81. ; Edison & Swan United Electric Light Co., Hart battery 
£365. 6s. 4d.: Wm. MeLean & Co.. fuses, meters, &e.. £123. 18s.. and 
erection of electrical equipment, £318. 16s. 6d.: W. T. Henley’s Tele- 
graph Works Co., house service fuses, £10; British Insulated & Helsby 
Cables, wires and cables, £204. 5s. 

WYCHEPROOF (VrcTORIA).—W vcheproof (Victoria) Shire Council 
have accepted the following tenders for the Wycheproof portion of 
their electricity supply scheme :— 

Australian Metal Co., A. E.G. dynamo and booster, £200. 8s. ; switch- 
gear and equipment for switchboard. £05. Is. 10d.: and erection of 
electrical equipment, £392. 0s. ; Edison & Swan United Electric Light 
Co., Hart batterv, £398. 17s. 4d.: testing instruments, £27. 2s. 64d. ; 
Warburton, Franki & Co.. consumers’ meters, £63; W. T. Henley's 
Telegraph Works Co., service fuses, £10: British Insulated & Helsby 
Cables, aluminium cables, £173. 174. 7d.; H. Hyatt & Son, poles, 
£08. 5s. 

For the Sea Lake portion of the scheme the following have been ac- 
cepted: Australian Metal Co.. 20 kw. dynamo and booster, £158. 8s. ; 
switchgear, £08; and erection. of electrical equipment, £408. 2s. 6d. ; 
Edison & Swan United Electric Light Co.. Hart battery, £409. 5s. 3d. ; 
testing instruments, £27. 2s. 6d.: Warburton. Franki & Co., consumers’ 
meters, £63; W. T. Henley's Telegraph Works Co., service fuses, £10; 
British Insulated & Helsby Cables, aluminium cables, £189. 9s. 7d. ; 
H. Hyatt & Son, poles, £86. 

Commonwealth Contracts.—' The following tenders have been 
received by the Australian Government. Departments :— 

Commonwealth Dept. of Home A ffairs.—(Materials required for Can- 
berra, Federal territory.) Australian Metal Co., sub-station materials, 
£1,307. 7s. : Sherardising Ppy. Co.. 1.000 black steel stalks for power 
lines, £70. 16s. 8d. ; H. Joyner, 1.500 swan-neck brackets for ditto. 
£226. 8«. Gd. 

Victorian Railways Dept.—McKenzie & Holland, miniature electric 
statf instruments, £35. 17s. 6d. each: British Insulated & Helsby Cables. 
rail bonds, 2s. lld. each, 13s. each and 11s. each; Automatic Telephones 
(Australasia), wall sets, £84. 7s. 6d. each. 

Postmaster-GeneraU s Dept, N.S.W.—India Rubber, Gutta Percha & 
Telegraph Works Co., 12.500 copper binders, 33. 7d. per 100; 16,000 
ditto, 8s. per 100; 35,000 ditto, 7s. per 100: 16,000 copper tapes, 
5s. 14d. per 100; 35,000 ditto, 5s. 104d. per 100; 7,000 coppers, 6d. 
each; 35,000 zines, 1-85d. each: 10.000 ditto, 1s. 61d. each; British 
Insulated & Helsby Cables, 12.500 copper tapes, 3s. Id. per 100; 5 miles 
wire, £2. 17s. 6d. per mile; 60 miles ditto, £3. 13s. per mile; 49 
miles ditto, £4. 12s. 6d. per mile; 35 miles ditto, £3. 13s. 6d. per mile: 
20 miles ditto, £6. 5s. per mile: 3 miles ditto, £5. 5s. per mile; R. John- 
son, Clapham & Morris, 240 tons wire, £83. 9s. 3d. per ton; Noyes Bros., 
175 miles wire, £8. 5s. per mile; 350 miles ditto, £7 per mile; W. T. 
Henley's Telegraph Co., 250 miles of wire, £21. 2s. 6d. per mile; 325 
miles ditto, £15. 5s. 2d. per mile; Boehme & Owen, 4,000 bridle rings. 
10s. 6d. per 100: 4,000 ditto, I4s. per 100; 3,000 ditto, 16s. per 100: 
3.000 ditto, 18s. per 100 ; 7,000 ditto, 14s. 3d. per 100; R. J. Connolly. 
2.500 cells, 2s. 1d. cach; British General Electric Co., 10,000 brass 
battery connectors, 12s. 6d. per 100; Lawrence & Hanson, 20,000 leads. 
2-74d. each ; 2,000 brass suspenders for cells, 14d. each; 40.000 zines, 
965d. each; India Rubber, Gutta Percha & Telegraph Works Co., 
50,000 porous pots, 4-75d. each; 20.000 glass tubes, 2s. 6d. per 100: 
T. Zwicker & Co., 15 tons sal-ammoniac, £34 per ton; 25 tons sulp. 
magnesia, £6. 2s. 6d. per ton; 6 tons tape paper, £35. 5s. per ton ; 
Siemens Bros. Dynamo Works, 30 Morse inker registers, £565. 

Postmaster-Generaľs Dept., Tasmania.—T. Zwicker & Co, 14,000 
insulators, 6-48d. each; 10,000 ditto, 2-0d. each; 3,000 ditto, 7-30d, 
cach; 3,000 ditto. 3-25d. each: 1,500 porcelain tubes, 6s. 3d. per 100; 
Bullers Limited, 2,000 insulators, 62d. each; 2.000 shackles, "d. each : 
Siemens Bros. Dynamo Works, 10 cwt. paper tape, £19. 10s. ; J. Bar- 
tram & Son, one switchboard, £40. 15s. ; one ditto, £14. 9s. 6d. ; R- 
Johnson, Clapham & Morris, 20 tons wire, £87. 5s. 6d. per ton. 

Colonial Secretary's Dept. Western. Australia.—India Rubber. Gutta 
Percha & Telegraph Works Co., 5,000 pairs carbons, lls. 9d. per 100; 
General Electrical Engincering Co., 162 porous pots, 40 Leclanché cells 
and 458 glasses for cells, £26. 3s. Od. 

New Zealand Government.—The New Zealand Postmaster-General 
has accepted the tender of the Western Electric Co.. for the equip 
ment of automatic telephone exchanges at Auckland, Blenheim. 
Wellington, Hamilton, Oamaru and Masterton and the equipment 
of xix branch exchanges in the Auckland area and five int he Welling- 
ton area. at a total cost of £89,555. This expenditure will be spread 
over four years. 
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LEGAL INTELLIGENCE. 


aoa 
Re X.L. Electric Co. (Ltd.) Affairs. 

Mr. Justice Bailhache had before him on Wednesday a motion on 
behalf of the debenture holders for an injunction to restrain the company 
and two of its directors interfering with the receiver in the control of the 
company's affairs. 

Mr. STRODE, on behalf of the plaintiff (Capt. Wiener), said the motion 
asked for an injunction to restrain the company and certain of its direc- 
tors from doing any acts which would constitute an interference with 
the receiver, who had already been appointed by the Court, and, further, 
that the company be ordered to sign any documents and do all acts 
necessary for a final grant of letters patent, application for which was 
before the Comptroller. Plaintiff regarded that as a most important 
application, as it was for the completion of letters patent under which 
the receiver had actually manufactured articles. Mr. Justice Astbury 
had already granted a stringent order against Mr. Aron (one of the 
directors) ; but the company had purported to hold a directors’ meeting, 
and had written a letter dated Aug. 25 to the Comptroller to the effect 
that the company intended to abandon the final application. 

COUNSEL representing the company and two of the directors asked that 
‘the motion might stand over to answer plaintitf's evidence, and he was wil- 
ling, he said, to undertake not to take any further steps in the meantime. 

Ultimately his lordship made the order as asked, with costs. 
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MUNICIPAL ACCOUNTS. 


Aberdeen.—The accounts of the electricity supply undertaking 
for the year ended July 31 show capital expenditure £406.562 
(increase £17,704), and the amount of mortgages redeemed by sinking 
fund is £104,076. 

Revenue was £56,540 (compared with £49,488 in previous year), 
working expenses were £29,147 (£21,045) and gross profit was £26,952 
(£27,919). Interest required £9,172 (£8,924) and sinking fund instal- 
ment £15,554 (£14,934). £769 (£618) has been allocated for depreciation 
on motors, &c., leaving £2,235 (£3,672) which has been placed to reserve. 

The report of the city electrical engineer (Mr. J. Alex. Bell) states 
that the reductions in the charges made in July last represent a drop in 
revenue of £1,802 to lighting and £370 to power and heating consumers. 
Expenditure on coal was exceptional. With coal at the same price as 
the previous year, working costs would have been £3,900 less. Lighting 
Sales increased 14 per cent. (compared with 3 per cent. in previous year) 
and power sales 97 per cent. (30 per cent.). There are 2.047 consumers, 
of whom 232 were added during the year. Motors connected are equal 
to 7,661 H.P. (increase 1,061 H.P.). Heating and cooking and similar 
devices on hire number 743 (287 being flat irons). A 1.000 kw. turbo- 
alternator installed in October last has been run practically continuously 
with the exception of Sundays, and a 3.000 kw. turbo-alternator and 
three 500 kw. motor converters are on order for delivery this autumn. 
Although a further increase in the price of coal (which will increase costs 
by £1,697) will have to be met in the current year. no increase in charges 
for current for lighting, heating or motive power is recommended. Under 
the present system of charging for tramway supply the rate will continue 
to decrease as the general supply increases (the present net charge being 
:0-8088d. per unit), and Mr. Bell considers this is penalising ordinary 
consumers, He recommends that the tramway charge be put on a fixed 
basis, and that the charge be 0-9d. up to 1,000,000 units per annum, 0-8d. 
up to 1,500,000 and 0-75d. over 2,500,000. Total revenue was 1-44d. 
(1-78d.) per unit, and total costs, exclusive of capital charges, were 
0 71d. (0-69d.). Redemption of capital required 0-41d. (0-55d.) and 
interest 0-24d. (0-33d.). Units generated were 10,804,446 (7,734,982) 
and sold 9,155,770 (6.549.633). Total connections (exclusive of tram- 
Ways) are equal to 424,57 (382,859) 33-watt lamps. Maximum load 
was 4,522 kw. (3,611 kw.), and load factor 23-11 (20-65) per cent. 


Ayr.—The report of the general manager (Mr. Wm. Grant) on 
the working of the tramways for the past year states that the net 
profit is £3,378, of which £2,040 has been carried to depreciation and 
renewals fund and £1.338 to relief of rates. 

Revenue was £16,206 (increase £544) and working expenses were 
£9,042. Passengers carried were 3,880,850 (increase 141,613), and car- 
miles run 385,968 (increase 190). Depreciation and renewals fund now 
amounts to £9,918 and reserve fund to £5,000. The report was adopted 
by the Council on Monday. 

Bournemouth.—The accounts of the tramways department for 
the year to March 31 show capital expenditure £435,788 (increase 
£3,029) and the amount repaid out of revenue is £31.959. 

Revenue was £90,012, working expenses were £52,293, and after 
meeting capital charges, rentals of leased lines, &c., the net balance was 
£10,478, of which £10,321 has been placed to renewals and £157 applied 


‘to bonus scheme. Total revenue per car-mile was 12-24d. and work- 


ang expenses, including power, were 6-67d. Passengers carried were 
15,750,576, car-miles run 1,882,054 and units used 2,917,309. 
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Mines Act Prosecutions. 


At Hamilton Sheriff Court on Friday last Robert Wilson Dron and 
James Dalglish, agent and manager respectively of Dalzell and Broomside 
Colliery, Motherwell (occupied by the Wishaw Coal Co.), were charged 
with six different breaches of the Special Regulations for the use of 
electricity in mines between March 15 and April 16 last. Defenders 
were charged with failure to have certain fuses in the distributing box 
forming part of the electrical apparatus in No. 2 pit so protected and 
enclosed as to prevent contact by persons; failure to cover with insu- 
lated material a number of unarmoured cables; in certain seams in No. 
2 pit failure to take adequate precautions to prevent the signal wires 
getting attached to the cables therein, &c. 

In a second prosecution James McNeil, colliery electrician, Wishaw, 
was charged with eight offences, all relating to alleged defects in the 
electrical apparatus and equipment of the colliery for which he was re- 
sponsible. ‘The cases were, however, adjourned to discuss certain pleas 


dealing with the relevancy of the charges. 


At the Old Hill Police Court on Wednesday Messrs. Robert Fellows 
(Ltd.), proprietors of the Corngreaves Colliery, Cradley Heath, were fined 
£2 and costs, for permitting certain electric cables in the mine to be 
exposed, but two summonses against the manager (Mr. J. Meacham) 


were dismissed. 


D 


MATTERS. 


E 
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Derby.—The accounts of the electric tramways department for 


| the year ended March 31 show capital expenditure £242,780 (in- 


crease £310). and £181,128 is outstanding. 

Revenue was £47,850 (compared with £47,362 in previous vear), work- 
ing expenses were £31,977 (£32,019), leaving gross profit £15,873 (£15,343) 
After providing £288 for loss on horse traction and meeting capital 
charges and stamp duty, the net profit was £5,870 (£5,183). Total 
revenue per car-mile on the electric cars was 9-884d., and working ex- 
penses, including power, were 6-605d. (6-616d.). Passengers carried 
were 1,161,855, car-miles run 1,161,855 and units used 1,357,232. 

King's Lynn.—The accounts of the electricity department for 
the year ended March 31 show gross capital expenditure £51,244 
and £26,501 net. 

Revenue was £8,085, and working ex penses were £4,295, leaving gross 
profit £3,790. After mecting capital charges, there was a net profit of 
£876, compared with £504 in previous year.) £300 has been applied to 
relief of rates and £226 to extinction of debt for expenditure on meters 
and mains. Fuel cost Q-52d. per unit (compared with 0-49. in previous 
vear), works costs were 1-03d. (1-04d.), total costs 1.40d. (1-42d.), or in- 
cluding capital charges 2-76d. (2:98d.). Total average price obtained 
was 2.78d. (2-85d.). Units generated were 592,712 (549,044) and soll 
126,922 (127,063). The total maximum supplv demanded was 412 kw. 
(351 kw.) and the load factor 16-42 per cent. (16:25 pe: cent.). 

Oldham.—On tramways department the capital expended on 
March 25 was £442,174 (increase £1,128), of which £111,418 has 
been redeemed. 

Revenue was £110,577 (compared with £102,099 in previous year), 
working expenses, including power were £73,437 (£71,185) and net sur- 
plus was £4,549 (compared with a deficiency of £2,414). Average total 
revenue was 12-046d. (12-616d.) per car-mile, and working expenses, 
including power were 8-598d. (8.790d.). Average fare charged per mile 
was 0-884d. Passengers carried were 21,435,727 (20,073,483), car- miles 
run 2,049,916 (1,942,147) and units used 3,435,211 (3,541,360). 

Portsmouth.— The capital expended on the electricity department 
for the year ended March 31 was £349,436 (increase £5,886) of which 
£81,496 has been repaid, while £7,116 has been contributed out of 


revenue. 
Revenue was £50,335 (compared with £48,051 in previous year), and 


working expenditure was £25,924 (£24,147), leaving gross profit £24,412 
(£23,904), of which instalments of loans and interest required £21,108 
(£20,624), and out of the balance the following sums have been pro- 
vided: Income tax £191, insurance fund (£500), reserve fund (£500), 
relief of rates £2,500. Units generated were 4,779,150 and sold 3,780,860. 
Total maximum supply demanded was 2,800 kw. The account: wee 
adopted by the Council last week. 

The capital ex penditure on the tramways is £710,442 (increase £13,649), 
balance of loans outstanding being £464,061. Revenue was £109,832 
(compared with £112,602), working expenses were £52,227 (£51,879), 
leaving gross profit £57,606 (£60,723). Instalment of loan and interest 
required £38,337 (£38,256) and income tax £964 (£1,109), leaving a 
balance of £19,069 (£22,047), or £27,136 (£24,035) including amount 
brought forward from last account. This has been disposed of as fol. 
lows: Depreciation on price of Consols £350 (£847), renewals £8,412 
(£8,694), insurance £3,000 (£2,000), contribution in aid of rates £4,000 
(£4,000), carried forward £11,374 (£8,068). Total revenue per car-mile 
was 12-224d. and working expenses, including power, were 5:815d. Pas- 
sengers carried were 24,520,647, car-miles run 2,155,508 and units used 


2,999,210 — 1-206 per car-mile. 
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St. Pancras (London).—The accounts of the electricity department 
for the vear ended March 31 show capital expenditure £571.737 
(increase £14 269), of which £8,155 has been paid out of revenue and 
reserve. The net mortgage debt is £437,327. The reserve fund 
amounts to £42.663. 

Revenue was £90,539 (compared with £85,215 in previous year) and 
working and gencral expenses were £50,402 (£44,129), leaving a balance 
of £40,137 (£41,086). Interest required £14,816 (£14,875) and instal- 
ments of loans £12,956 (£12,604). Contribution to capital account was 
£1,645 (£1.012) and the net profit was £10,870 (£12.670), the total net 
balance (including £4,000 retained as a working balance) being £16,992 
(compared with £16,765 at March, 1912), of which £10,458 has been 
transferred in aid of general rate. Units generated were 11,674,023 
(11,195,565) and sold 10,214,668 (9,452,067). Maximum supply de- 
manded was 5,740 kw. (5,064 kw.). 


COMPANIES’ MEETINGS AND REPORTS. 


eee eae 


BOGNOR GAS LIGHT & COKE CO.—At the recent meeting the chairman 
(Mr. H. Lovett) referred to the progress of their electricity works, which 
would shortly be in a position to give a supply of clectricity for publi: 
and private jighting. At a subsequent. extraordinary meeting a resolu. 
tion was passed authorising the issue of a further £15.000 of capital 
in connection with the new developments of the business 


CALLENDER'8 SHARE & INVESTMENT TRUST (LTD.)—The report from 
Mav 10, 1912 (the date on which the company commenced business) to 
Aug. 31. 1913, states that the gross profit amounted to £10.227, and after 
providing for debenture interest and calls in advance the available 
balance is £12,205. The directors recommend a dividend at rate of 5 
per cent. (less tax), place £1,800 to redemption fund and carry forward 
£2.135. During the vear advances were made to Calenders Cable & 
Construction Co, in accordance with the terms of the articles of associa- 
tion. and the balance due in respect thereof is £102,000. 

CLYDE VALLEY ELECTRICAL POWER CO.—At the half-vearly meeting 
last week the chairman (Dr. James Mackenzie). in moving the adoption 
of the accounts, which showed a net protit of £25,907 for the six months 
to June 30 (which together with £15,865 brought forward, made a dis- 
posable balance of £41,773), stated that the board had decided to transfer 
£12,500 to contingency fund for depreciation, &c., and they recommended 
that the cost of the issue of preference shares (£11,010) be written off and 
the balance of £18.263 carried forward. The protits from the increased 
out put (about £9,000) over the corresponding half of last vear had been 
counteracted to a large extent by the cost of coal, which had increased 
£4,800, and in view of that large increase in the heaviest item of the cost of 
production the profit for the half-year was considered satisfactory. 
Contracts for supply of energy show an increase during the half-year of 
6,438 H.P. 

DIRECT WEST INDIA CABLE CO. (LTD.|—At the meeting last week 
the directors’ report for the year ended June 30 stated that the net result 
of the vear’s working was an available balance of £8,267. Os. 10d., com- 
pared with £7,764. 3s. 6d. for the previous vear. The directors dealt 
with the profits in the follwing manner: Brought forward from 1911-12 
£43.113.. 105. 9d., less final dividend £600. and adding profit for 1912-13 
(£8.267. Os. 10d.) the available profit was £50,480. 11s. 7d. Expenses 
attending repairs and renewals of cable were £657. 12s. 1ld., interim divi- 
dend of 3 per cent. absorbed £900, and proposed tinal dividend at 3 per 
cent. £000. leaving to be carried forward £48,022. 18s. 8d. 
pany's cables have worked efficiently. 

The report and accounts were adopted on the motion of Sir Thomas 
Sk nner. 

HALIFAX & BERMUDAS CABLE CO. (LTD.)—At the meeting last week 
the directors’ report and accounts for the vear ended June 30 were 
adopted. It was reported that the net result of the vear's working is an 
available balance of £8.803. 8s. 1d., compared with £8,533. 3s. 10d. for 
the previous year. The directors dealt with the profits in the following 
manner: Brought forward £33,378. 6s. 2d.. less tinal dividend of £1,250 
and plus profit for 1912-13 of £8,803. 8s. ld., leaving available profit of 
£40.031. 145. 3d. A sum of £30,000 was transferred to renewal and 
general reserve fund, and the ex penses attending repairs and renewals of 
cables were £3,392. 10s. 7d. ; the proposed dividend of 6 per cent. for 
the vear absorbed £3,000, leaving to be carried forward £4,539. 3s. 8d. 
The company's cable was interrupted bear Bermuda during December 
last, and the necessary repairs and renewals involved an outlay of 
£3,392. 10s. 7d. The cable is now working efficiently. 

On the motion of the chairman (Sir Tacmas Skinner) the report and 
accounts were adopted. 

TRURO GAS & ELECTRICITY CO.—At the recent meeting the directors 
reported with regret that their application to the Board of Trade for a 
provisional electric lighting order proved unsuccessful, the Board of Trade 
having decided to grant the order to Truro Corporation, subjec:, however, 
to the insertion of the Winchester clause. While the directors con- 
sidered the company would naturally be in a better position to give 
a cheaper and more efficient electricity supply than the Corporation, they 
felt that, with the protection of the Winchester clause, the interests of 
the company were, to some extend, safeguarded, 

UNITED ELECTRIC CAR CO. (LTD.)—For the vear ended June 30 the 
directors’ report states that, after paying debenture interest (£1,783. 7s.) 
and charging £5,950, 16s. Id. for depreciation, the profit is £10,809. 10s. 1d. 


The com- 


- 
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to which is added £4,249. 4s. 8d. from last year, making a total of 
£15,058. 14s. 9d.  Deducting the preference dividend for the six months. 
ended Dec. 31, 1912 (£3,000) the available balance is £12,058. 14s. 9d. 
The directors recommend payment of the preference dividend (less tax) 
for the half-year ending June 30 (£3,000) and of a dividend of 5 per cent. 
(less tax) on the ordinary shares for the year ending June 30 (£7,500), 
leaviny £1,558. 14s. 9d. to carry forward. 


VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—The report for 
1912 states that the profit was £446,380, making, with £45,774 brought. 
forward, a gross total of £492,124. "There was an increase in revenue 
of £123,286 compared with the preceding vear, and the result has been 
obtained notwithstanding a reduction in the price of power and that 
£1.000,000 of capital was unproductive, due to constructional work 
being in progress. After providing for interest on debentures for the 
vear (£174,703) and for depreciation (£102.054) the balance is £215,367. 
The directors (on June 5 last) declared a dividend at the rate of 6 per 
cent. per annum (less tax) for the year 1911 on the preference shares. 
This dividend was paid on June 14, 1913, and absorbed £118,580, leaving 
£46,787 to be carried forward. The period under review has been marked 
by continued increases in the demands for power made by the con- 
sumers of the company and the Rand Mines Power Supply Co. The 
Vereeniging power station, since it came into commission in September, 
1912, has proved entirely reliable, the supply of power being delivered 
and maintained over the 32 miles of transmission line without any of the 
earlier troubles. In order to meet the demands of the consumers of both 
companies for power and to provide adequate reserve plants, contracts 
for further machinery to supply 90.000 n.r. have been entered into. 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


NEW COMPANIES. 


ATMOSPHERIC NITRATES (KILBURN SCOTT PATENTS) (LTD.)(130,902.) 
Rey. Sept. 4. capital £12.600 in £1 shares (12.500 ordinary, 10 founders? 
A and 90 founders’ B), to acquire from E. K. Scott the benetit of and 
turn to account certain existing inventions relating to the fixation of 
nitrogen from air, to carry on the business of electrical engineers and. 
contractors, chemists, manufacturers of and dealers in acids, &c. Private 
company. First directors are E. K. Scott, R. McDougall, I. MeDougall, 
F. Howles and 5. McDougall. 

HURD COAL CUTTER & ENGINEERING CO. (LTD.)—Reg. Aug. 28, 
capital £4.003 in £1 shares (4,000 preference), to carry on the business of 
enuincers, ironfounders, &e. Private company. 

LIVERPOOL ELECTRIC WELDING CO. (LTD.)  (130,892.)—R eg. Sept. 3, 
capital £1.000 in £1 shares (700 5 per cent. eumulative preference), to 
carry on the business of welders by means of electricity. welders of steam 
and other boilers, furnaces, &c. Private company. 
W. A. M. Wachsmuth. E. Jones and H. Woods. 
buildings, 17, Water-street, Liverpool. 


MORTGAGES AND CHARGES. 

ALLEN WEST & CO. (LTD.)—Particulars of £6,000 debentures, 
created Aug. 20, 1913, have been filed, whole amount being now issued. 
Property charged: Company's undertaking and property, including 
uncalled capital. No trustees. 

W. PARSONS & CO. (LTD.)—Particulars of £300 debentures, created 
Aug. 28, 1913, have been filed, whole amount being now issued. Pro- 


perty charged : Company s undertaking and property, including uncalled 
and unpaid capital. No trustees. 


First directors are 
Reg. office : 16, Seaton- 


CITY NOTES. 
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MEMORANDA (Sc;.t. 11).—Bank rate 43 per cent. (since April 14, 1913). 
Price of silver, 27}3d. per oz. Consols 7323—73 xd for money; 734— 
73% xd for account. Consols Pay Dav, Oct. 1; Stock and Shares 
Continuation Days, Sept. 24 and Oct. 13. Ticket Days, Sept. 25 and 


Oct., 14. Pay Days, Sept. 26 and Oct. 15; Mining Shares Carry Oves 
Day, Sept. 23. 


BRITISH ELECTRIC TRANSFORMER CO. (LTD.'—A dividend of 6 percent 
per annum has been declared on the ordinary shares for the past half-year- 

ELECTRIC SUPPLY CO. OF VICTORIA.—A dividend of 6 per cent. has 
been declared on the preference shares on account of arrears, £2,216 
allocated for depreciation of stores, £1,000 written off discount and com- 
mission on debenture stock and £7,570 carried forward. 

The company's tramway and lighting receipts for the three months 
ended June 30 last were £22,001 and ex penses were £14,720. 

HURST, NELSON & CO. (LTD.)— The accounts for the year ended July 
Jl will permit of the arrears of preference dividend being paid up om 
Nov. 11, 1913, together with dividend for half-year ending on that date. 

MANILA ELECTRIC RAILROAD & LIGHTING CO.— A dividend of 1} per 


cent. ($1.75 per share) has been declared for the quarter ending Sept. 30 
on the common stock. 
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METAL PRICES, —Mesers. J. B. Garnham & Sons, 132, Upper Thames- .|| 


street, London, E.C., quote under date S:pt. 10 the following as the 


present basis prices of 
r ton. 


New METALS. per Ib. pe 
' Solid Drawn Brass Tubes... 911. | English Lead............£20 10 0 
Solid Drawn Copper Tubes 113d. | Snelter ..................£21 5 0 
Brazed Copper Tubes ... 113d.| Antimony .......,....... £30 10 0 

OLD METALS. per ton. 


Brazed Brass Tubes ...... 1044. 
Brass Wire ................. 84d. 
Clean Scrap Copper...£69 0 0 


Rolled Brass ............... Sd. 
Brass Sheets.................. 81d. | Braziery Copper Scrap £64 0 0 
1011. | Old Brass, clean ......£44 10 Q 


Copp?r Wire.................. 
per ton. Old Lead, less 4 lbs. 
Coppes Sheete............£91 0 O0 OWi. 2er eersenlÜ 5 O 


LÀ 
—M——— 


| 
‘Inc. or Dec.. AGGREGATE. 


| 


CG 
LINE, cadet 9 | (a) No. of | ‘Inc. or Dec 
5 e Amount. |" 7 0 
Abadon Corparation sal St. o] 8967 " ziga | 24407 |4 1 S4 
een ation ...! Sept. , = s ,949 
Argentine ........' ,, 2| 53074 + 4,704 | 35 1,937,586 + 170,215 
Ashton-under-Lyne......| „ 6 450 + 23) 24 11,11 | + 765 
Ayr Corporation ........5 |, 6 382| + 97! 16 8, + 89] 
Bath Electric Trams, Ltd. " 3 1,1233 | + 185! 36 35,200 | + 2,662 
Birkenhead ............ | 7| 1,281 4 13l) 23 29,991 i+ 3,11l 
Birmingham Corporation.| ,, 6| 11,708! + 953! 23 | 261824 |+ 18,803 
Blackburn Corporation... ,, 3| 1,476 + 274! 23 30, + 2832 
Bolton Corporation...... | 7| 3212 + 527| 23 63,586 i+ 3,500 
Bournemouth Corporation,  ,, 3| 2.846 + 258 922 51,347 !4- 5,862 
Bradford Corporation ....  ,, 6| 5892' + 350 2 138,113 |4- 8,191 
Brighton Corporation | » 7| L3788 + 113! 23 | 28050 |+ 150l 
Bristol Trams & Carriage E 5 9,202 ! + 1,196 ! {135 | 286,851 |+ 40 
Burnley Corporation.....|  ,, 6 1,688 : + 104 EET si e 
‘Burton Corporation ....!  ,, 7 298 | + 29, 23 | 6,772 |+ 
Bury Corporation ....... ae ; | 1,424 , + 154 24 | 31,669 ‘+ 
Calcutta Tramways Co. ..| ,, 6 | 871,278 | --R8,434 |. .. E | 
Camborne-Redruth .....| „ 6 143 . + 7| 36 | 2032 |+ 
"Cardiff Corporation......  » 6| 283 | + 362) 20 | 95119 |+ 
Central London Railwav.! ù» 6; 429 — 178 | 36 | 174419 i+ 
City & South London Rly; ,, 6| 2605 — 72: 36 | 100613 |— 
Cork Electric TramsCo...| ,, 4 558 + 48/1 35 17,694 |+ 
ydon ... ee e| Aug. 29 1,603, — 80, 2l | 36,655 E 
y *06*2a*09*0o00906€0699€9 Py ee ee oe ee 
Dover Corporation ...... s TD. ʻi m : 
Dublin & Lucan Railway | Sept. 5 158 = 18, $10 | 1,811 |+ 
Dublin United ......... » 5, 2917 — 3,06, 36 | 210805 '+ 
"Dundee ration .... , 3) 1425 + 116! 16 | 21408 |+ 
East Ham Council ......| ,, 6 9/3 | + 113! 123 | 23,455 ;— 
Erith ............ a b | 291: + 45,1238 | 62705 |+ 
Exeter Corporation ..... Bá 5 3/8 | + 12; 23 8,247 i+ 323 
Glasgow Corporation ...  , 6| 20457 + 1208 | 36 | 276,747 |+ 19,580 
p Trams .........] , 0| 134 ^ + il | 36 4,646 +° 
Gloucester Corpn. ....... "ns cru. " Be | D. 
Gt. Northern & City Rly.. = | ; wi | vs s 
“Halifax Corporation ..... » 2: 2222! + 104, 22 | 48815 |+ 
Hastings Elec. Trams Co. | ,, 4| 1,900 | + — 78| $36 | 37853 |+ 2,745 
Hong Kong ............ » 6 | $13,419 | + $1,986 | §36 ($367,908 |— $27,393 
Huddersfield Corpn. ... a 6; 20941 | — 58 3 49,461 i+ 2,960 
ull Corporation........ "i 6 | 3,054 | + 4 | ; vs ae 
Ilford District Council ...| ,, 6: 439 | — Hu, 23 10,570 |— 1,625 
llkeston District Council .| ” — 3 139! + 13 | 23 3,040 |+ 553 
Ipswich Corporation .... os artt] js ; i 
Isle of Thanet Co. ...... ds 6 1,593 | + 40! 50 33,063 {+ 1,568 
ock Corporation .|  ,, 6 69 + 3 | G16 59015 |t 223 
Kirkcaldy Corporation .. su d - | i 
Lanarkshire Trams Co. ..| ,, 4| 1,839 |-- ^ 45 | 35 53,802 {+ 7,245 
Lancashire United ......| (| 3| 1,879 | + 337 | 35 53,621 |+ 5, 
‘Leeds Corporation.......| ,, 61! 8.96 i+ 287; 23 191,443 |+ 12, 
Leicester Corporation . » 6! 2,835; + 294! 36 ! 100011] + 9. 
Leith Corporation ......| , © 728; + | 48 ! 416 12196 i+ 339 
coln Corporation ..... A TM T | es . 
Liverpool Corporation ...| Aug. 30 | 13,102 | + 1,022 | 835 | 446,820 |4- 33075 
Liv l Overhead Rly. .| S;pt. 7 1,761 | + 79 | 36 61,895 |+ 4,863 
Llandudno&ColvynBayR.| |, 5 824  -- 34] 40 14,355 |4- 1,223 
“London County Council .' Aug. 27 | 40,283 | + 158! 21 | 894,52) |— 21,036 
London Elec. Ry. Co.....| S:pt. 6 | 12025 | + 330 | 36 | 482.93) |+ 4185 
ndon United ........| ,, 5] 6090 —  401| 36 226,700] i+ 1,052 
weit Corporation » 6 403 + 53; 48 10,40? i+ 405 
One..... Ceoerecece e ee . d 
Manchester Corporation .| , 6 17,968 | + 724 | 23 | 404732 |+ 19,852 
Mersey Railway ........| >” 6| 2206/4  24| 35 79,999 |4- 5,008 
Metropolitan Dist, Rly...| , — 6| 12,80 | + 333 | 36 | 465,577 |} 18,319 
Nelson Corporation ..... , AE MM ss s ; 
Newcastle-on-Tyne Corpn. T 6 4,768 | + 317| 24 110,147. |+ 9,353 
t(Mon) ........| 7 6 820 + 7 23 17,609 |+ 1,232 
Northampton Corporation) ,, 5 626 | + 94 ' $23 13,433 |+ 986 
Qidham Qrporation -...| 4, 7 | 1,982 | + 218 | 2 53,033 f 2 
D. rporation. i 3 185 ay 3, 
Perth (W.A.) Elec. Trams, RE ! z: vs ue : 
oath Corporation .| „ 6| 2623| + 113! 23 55,351 2,236 
Preston Corporation ....|] ^ 3 931 | + 32, 23 20,619 1,078 
Rotherham Corporation . Y 3 1,0016 + 246 | 122 21,076 5,929 
Salford Corporation .... N 8 5634, + 423, 23 121,665 4,396 
halaerecescseseeee! yy 3 [$19,203 | + $2,702 | 35 | $593,252 |+ $74,835 
Sheffield Corporation .... 2 7| 7234, + 551 | $25 173,423 15,745 
‘Singapore Trams e| 4, 6 | $14,459] +$3,757 | 36 | $427,829 |+ $51,619 
ampton ***e9.029220€ ee £4 ee e ae ee 
Southend Corporation .. : 3; 1,436) + 320, 23 24,483 3,617 
Stllyb'dge, Hyde,&c., JtB.| , 6, 8l P 22 | 18,754 S 
por **55024000288222 eee ee " . ee ee ee 
Sunderland Corporation..| „° 7 | 1,558 + 273, 23 34,338 3,839 
Sunderland District ....| » 3 562 + 49| 44 | 24,191 4,427 
don Corporation .... * 3 178 | + 8 | i22 3,792 276 
Tyneside Tram. Co. .....|] ^ 3 534 | +  22| 10 5,357 453 
Wallasey Corporation....| 7 6 1,3335) + 149 | 1223 27,683 2,693 
Walsall Corporation....., , 6 63| + 31; 36 | 22243 1,534 
Warrington Corporation. . ; Ps i e 
West Ham Corporation ..| „° 4| 2638 | + 8 | 1122 61,838 |+ 1,457 
Wolverhampton Corpn...| >” 3 1101} + 83! .. os . 
7 85| 36 52,101 |4 5,731 


Yorkshire W.R. Trams .. »i 1,417 | + 
xr RENE. FORCES: DANK NERO PME, HR 


(a) Thes: comparisons are with the corresponding period last year. * Partly electrical. 
Minus 2 days. — $ Minus 3 days. |! Plus 3 days. $4 Pius 2 days. 

BritisH Evecrrica, FEDERATION.—Thes traffiz reczipts on th» tram ways and railways 
owned by tns companiss included in th» British Electrical Federation for th» w2sx ended 
Aug. 23 were £43,075 (increass £3,333). Tn» omaibus rec2ipts were £12,877 (increase 
£10,887). Upon such of th» Briss as were working both last ysar and this year the 


increase for the we2k was £3,38 i 


| ELECTRICAL COMPANIES’ SHARE LIST. 


LAST Price * RATE DrviDEND 
a Wod.. | PER CENT, 
m NAMES Sept.10 | Yirtpep.| DUE 
Electricity Supply. — £ D d. 
10| 5/0 | Bournemouth & Poole Elec. Sup. Ord.... = Mar, Sep 
10| 4/6 Do. 4$ per Cent. Cum. Pref....... m st 9i 4 14 Feb, Aug 
10; 6/0 | Do. 6perCent. Cum. Second Pref ....| 94—10} | 5 16 Fab, Aug 
St. 4195 - 4$ per Cent. Deb. Stock (red.) ....] 95 —98 |4 11 an, July 
4/6 | Brompton & Kensington Elec. Sup. Ord..| 8]—? 5 11 arch .... 
3/6 | Do. 7 per Cent. Pref.........cccecees 8[—88$ |4 0 Mar, Sept 
495 | Central Elec.Sup.Co.4% Guar. Deb. Stck| 94 —97 |4 2 une, Dec 
2/6 | Charing Cross (W.End & City) El.Sup.Co.| 4&—4 5 2 eb, Aug 
2/3 | Do. 4$per Cent. Pref. .............. 4b —4 4 1? Feb. Aug 
% | Do. 4perCent. Deb. Stock (red.) ....| 90 —92 |4 7 Jan, July 
%| Do. 4} per Cent. Deb. Stock (red.)....| 984—1004] 4 9 e 
5 Do. City Undertaking 44% Cum. Pref, 24--4 5 12 Jan, July 
3/0 | Chelsea Electric Supply Ord........... 4 17 arch .... 
4 %' Do. 4ł per Cent. Deb. Stock (red.).... 4 13 June, Dec 
Hii j^ | Chiswick Elec. Supp. Corp. Ist Mort. Db. § 90 9 P 
6/0 |tCity of London Electric Lighting Ord... 95 13 9| Feb, Aug 
6/0 | fDo. 6 per Cent. Cum. Pref...... sous 412 3| Jan, July 
Do. 5 per Cent. Deb. Stock (red.).... 4 4 9| June, 
44%! Do. 4) per Cent. 2nd Deb. Stock (red.)! 4 9 O | Jan, July 
County of London Elec. Supply Ord..... 5 4 0|Feb, A 
/0 | Do. 6 per Cent. Cum. Pref.......... ; ł |417 O| Mar, Sept 
% Do. 4j per Cent. Deb. Stock (red.)....| 1024-1044; 4- 6 0 | Jan, ju y 
j^! Do. Second Deb. Stock....... ipsa 4 9 0| May, Nov 
.. | Edmundson’s Elec. Corp. Ord........... we June, July 
6 per Cent. Cum. Pref........... 6 6 0 ay, Nov 
x Do. 6 per Cent. Non-Cum. Pref. .... i 
44%| Do. 4$ per Cent. Ist Mort. Deb. (red.). 5 8 0] July...... 
Folkestone Electricity Supply Co. Ord... 6 0 O | April, Get 
Dc. 5S per Cent. Cum. Pref........... 5 0 O| Mar, Sept 
Do. 44 Ist Deb. Stock (red.) ..... Es. 419 0 | Feb, Aug 
Hove Electric Lighting Ord........ s 6 l 3] April, Oct 
Isle of Wight E. L. & P. Co. Deb. Stock.. 418 0 NS 
Kensington & Knightsbridge Ord....... 9 l6 0| Feb, Aug 
Do. 6 per Cent. Ist Pref........ ee ois 514 O| Jan, July 
Do. 4 per Cent. Deb. Stock (red.).... 480 KR 
Kensington & Kngtbg.Co.& Notting Hill 
Co. (Joint Station) 495 Deb. Stock (red.) 4 7 O0 | April, Oct 
Kent Elec. Power Co. Irred. Deb. Stock.. 915 6| Jan, July 
London Elec. Supply qiiibus RE 1 7 0| Mar, pt 
TDo. 6perCent. Pref.............. TA 5 14 Mar, Sept 
Do. 4 per Cent. Ist Mort. Deb..... 4 7 O| Jan, July 
Metropolitan Electric Supply Ord....... 5 16 O | April, Oct 
Do. 4jperCent. Cum. Pref........... 5 0 0] Jan, July 
Do. 4$ per Cent. Deb. Stock Ist Mort.. 411 O0 | June, Dec 
Do. 3j per Cent. Mort. Deb. Stoch(red.) 4 6 3|]Jan, July 
2| Newcastle & District E. L. 44 Mt. Db. St 576 A 
Do. 2nd Mort. Deb. .. ..... ....... 6 5 0 . 
Newcastle Elec. Sup 44% Ist Mt Db... 414 3| Jan, July 
North Metro. Elec. Power Sup. 5 Morts.. 419 0 si 
Notting Hill E. L. Co. 6% Non.Com.Pref. 215 9 s 
Oxford Electric Ord............ —— S 8 O| March .... 
$ perCent Cum. Pref. .......... 411 Oj|Mar. Sept 
Do. 4% Deb. Stock................ 85 410 0 i 
St. James’ & Pali Mall Elec. Ord........ 8 0 j Feb, Aug 
Do. 7 perCent. Pref.............. s t 0 0j Feb, Aug 
Do. 34 per Cent. Deb. Stock (red.)....| 824.85, 2 0|]Jan, July 
South London Electric Supply Ord..... 1S O0 | April ..... 
Do. 5% Ist Mort. Stock (red.)........ ! 0 . 
South Metro. Elec. Lt. & Power Co. Ord. i ur Feb, Aug 
tDo. 7 per Cent. Ist Pref ......... ooo l^40—15 2 0 | Feb, Aug 
Do. ti Ist Deb. Stock (red.)........ 10 11 | April, Oct 
Urban Electric Supply Ord............. i pril, Oct 
Do. SperCent. Pref.ex 3/-&2% inCerts| 2#—2 4 C | April, Oct 
Do. 4f per Cent. Ist Mort. Deb......| 8 2 O0 | April, Oct 
Uxbridge & District E.S. Co. 5% Db. St.| 9?4—1014/ 4 18 6 o 
6d. |t Waste Heat & Gas Elec. Gen. Stations.. thla ll 0 | May, Aug. 
Westminster Elec. Sup. Ord......... ew] 8—7} IS O | Mar, Sept 
Do. 4$ per Cent. Cum. Pref. ,.......| 4i— S 9] Jan, July 
Electric Railways and Tramways. 
Bath Elec. Trams Pref. Ord.......... 4—*% us April ..... 
per Cent. Cum. Pref........... #4—?2 6 8 0 ia July 
Do. 4j Ist Mort. Deb. Stock (red.)....| 72 —77 | 5 16 10 April, Oct 
B'ham Dist. Power & Trac.4j IstDeb.Stck| 85 —83 | 5 9 Q Jan, July 
Bristol Tramways & Carriaze Ord....... S'—SE | 6 1E 0 Feb, ‘Aug 
Gum. Brel s os eso epu 6ł}—7} |5 10 0 ee 
I n |9 18 6| pets hue 
ec r C Tac on (+) . * on m TTR se 
Do. Del. Ord. St... opere] FC ST lp ener be 
per Cent. Cum Pref........... 6 Feb, 
Do f per Cone Pon ne "e 8 T = 
per Cent. Perpetual Debs... 6 
Do 44 per Cent. 2nd Deb. Stock...... 5 Md ; net 
Central London Ordinary Stock.... 0 eb, Aug 
ps oS eee SIE TE 7 s 
le per nt. . Oc E E E 1 F 
Do. 4f per Cent. Pra iios celos 4 S. E 
o. Grd. Assented Pref. Ord. Stock. 6 Vs 
Do. Daferred SOCK i coelo sais l Feb ecece 
tDo. Gtd. Assented Df. Ord. Stock.... 8 i 
Do. 4 per Cent. DADS os sites ose an, July 
City & South London Rly. Con. Ord..... eb, Aug 
Do. § per Cent. Pref. (1891)......... O | Feb, Aug 
Do. (1896)... cie cw ua 00% E Wace DEI. (t) Feb, A 
Do. (190 D RE er ore aa UE 0 Feb, Aug 
Do. (1903). ie cer ar rop V LETT 0 eb, Aug 
Do. 4perCent. Perpetual Debs....... 3 » Nov 
Gateshead & District Trams Ord........ 0 eis 
Hastings & District Elec. Trams Ord..... 6 Sept 
Do. 6% Cum. Pref. ................ 0 , Oct 
Imperial Tramways Ord............... Sept 
Do. 6 per Cent. Pref. .............. 6 Sept 
Do. 44 per Cent. Dobs............... 0 y 
Lof Thanet E. T. & Lt. 5 per Cent. Pref.. 0 t 
Do. 4 per Cent. Deb. Stock.......... 6 July 
Lanarkshire Tramways................ f) Aug 
Lancs Utd. Trams 5% Prior LienDeb.Stk. 0 July 
London Electric 4% Deb. Stock........ 0 ee 
Do. 4 per Cent. Pref. .............. 0 ee 
London United .Trams 4% 1st Mt. Db. St. 0 July 
Mersey Con. Ord. StOCks i535-555.... Aug 
Metropolitan Elec. Trams 44% Deb.’Stock 0 July 
Do. 5 per Cent. Db. StOCk sas idnis'e oa 6 LE 
Metropolitan Railway Consolidated.... 0 Aug 
t Ex Dividend. 


* No allowance has been mai» for accrued intarsst or rsismotion, 
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ELECTRICAL COMPANIES’ SHARE LIST. —Continued. 


*RATE 
| Dre NAME. | PER CENT, | DIVIDEND NAME. 
94 'DRND Sept. trio  Yigrpgp. a 
ge, aes | Sleworeteen rar Buc Vends Sucks. o eL 410 0 Ager. To ETE Lund MENT 
Metropolitan Riy us . Feb, A er. M e n e p. 9t... eee = sa 
St. Do. 3 per Cent.Preference..........| 79 —81 |4 6 3| Feb, ur call Trust $1,000 4 per Cent. Bds.| 90 —92 |4 7 O| Jan, July 
St. Do. 3$ per Cent. “A” Preference....| 77 —73 |4 8 6 Feb, Aug h Cons. Bonds 1936.......... 031— 316 0 " 
St. Do. per Cent. Convertible Pref.....| 77 —79 |4 8 6 | Feb, Aug St. $95 tân io-Poetug se Tel.5% lst Mt. Db. Stk.) 102 —104 | 4 16 0 Mar, Sep. 
st Do. per Cent. Debenture Stock....| 88 —85 | 4 2 6 Jan, July Chili Telephone......cccscccccssececs 74-7 § 0 0 t.... 
Do. 3$ per Cent. “ A" Deb. Stock....| 79 —81 |4 6 3 Jan, Jus Cuban Telephone 5% Ist Mt. Con. Bds...| 94 5 4 0 a 
st. .. | Metropolitan District | Railway Ord....., 344—35 e: eb, Aug Monte eae) Teen hone rA an B—15s|5 8 0|Nor....... 
4 Do. 4$ First Pref.......... Vie un 82 —84 | 5 7 0! Feb, Aug S per ce DER CES 514 3| May, Nov 
St. Do. Assented Ext. Pref. (Int. Guar. by 5| New York Tele Secs. 30 yr. Bnás...., 100 —101 | 4 9 0 : 
Und. Elec. Rlys. Co. of London, Ltd.) 74 —76 |412 9 Feb, Aug Crlantal. roes essers sven secs teer iae | ES? —-1k2 |5 8 O| Apr, 
St. Do. 3 per Cent. Consoltd. Rent-charge| 69 —71 ' 4 4 6 | Jan, July Do. 2 per Cent. Cum. Pref........... ii-u 416 O | Apri, Oct 
8t. | 4 Do. 4perCent. Midland Rent-c 94 4 3 3/ Jan, July Do. 4 per Cent. Red. Deb. Stock......| 86 —88 | 411 Oj Jan, July 
Stj 4 Do. Guar. Stock 4 per Cent........ ..| 82 —84 | 415 O | Mar, Sep Telph. Je of t 4125 Db. Stk. (red)..| 95 —9? 1412 9 an, uy 
St. | 6 Do. 6 per Cent. Perp. Deb. Stock 136 —139 ! 4 6 Oi fan, July United River Plate Ord. 1 to 230,000. . 6&—? |515 0 | July ..... 
St. 4 Do. 4 per Cent. Ditto *seco96ec090 ecesas 92 94 | 4 5 0 | an, uly Do. 5 per Cent. Cum. Er 5 —h 4 11 0 une, Dec 
1 81 Potteries tric Traction Ord (EESE) pam 3 | 8 2 6 April, Oct Do. 4} Deb. St. Rod. car d ve E ER. 1014—1 i 4 7 0 an, july 
P. 0 Pa idea eta A el a 82 aed s A ^ Feb, Aug Fi ncial i stm ts. 
; per Cen ock.... eres —65 May, Nov na nvosumon 
1| 1/28| S. Met. hz Trams & Ltg. 6% Cm. Pref. 1 800 T Elec. & Gen. Investment 6% Cum. Pref.|  3$—48 |617 0 | Jan, july 
St. 4 Do. 4 per t. Deb. OCK. eee E 2 5 l1 0 Jan, July Globe Telegraph & Trust. COC eeerernesere 11 —11 5 4 0 p,Dc rju 
10) .. bw Elec. Rys. Lon. Shares. ....... so) ti oe às be. 6 per Cent. Pref.......ccccce cece E 4 15 0 | Sp,DcMr]u 
Bt. tDo. Lat Bch 3 7 Fera pen j 5 É 9 Be ubmarine Cables Trust (Cert.)........ 4 14 3 | April 
à o In. bds. (Ex Coup. TT = une, Dec 
e» | Yorkshire (W.R.) Elec. e a 13 . uad Pa Colonial and Foreign Eloctric 
1/6 | Do. 6 per Cent. Cum. Pref...........| 3—3 | 4 0 6 f Railways, Tramways. &:. 
St. 144% | Do. 41 per Cent. Ist Deke. weceesese| BI —85 15 6 O, Jan, July Anglo-Argentine $% Cum. Ist Pref......| 4—4 5 1 01 April, Oct 
sh Cum. 2n Pref........ eee 44$—4 § 18 6 an, July 
Electric Manulacturing, &c. Do. ipea res ic s ..| 32 4 5 0 June, 
8t. 4% Anchor Cable Co. 44% Deb. Stock......| 98 —100 | 4 10 0 " Do. 44% Deb. Stock.............. -— 412 0 J 
1 4t | Aron Aron Electric WO Meter Ordean aiana À—4u 714 0 i Do. 59$ Deb. Stock.. 964-1004 413 6 |. ° .. 
0/75) Do. 6% Cum. PIS A 727 u | 7 2 O | April, Oct Auckland Elec. Trams, 5%, Deb. (red.) — 418 0| Jan, July 
100| 5 Do. 1st Mort. Con. .| 86 512 0 vs Brisbane Elec. Trms. Invest. Ord....... 74—? 5 4 6 May ...... 
0/7: | Automatic Telephone Mig Co i, Ca Fi. là4—1& E 1 6 Ys Do. hey Cent. Cum. Pref........ es.| 4 417 6| May, Nov 
1| 1/9 Bacon x Wilcox Ord............. Jà —58& 416 9, April, Oct Do. 4j per Cent. Db. Prov. Certs.....| 99 —102|4 8 6j Jan, July 
I| -OHT, Do. Pref. Que eet rna 1Ik—lk 4 5 0 MT British Columbia El. Rly. Db. Ord.....| 125 —130 | 6 3 0 | Mar, Sept 
6/0 | British Insulated & Holby Gabios Or. 5 —8b 518 O | July, Feb Do. Pref. Ord. Stock ........... e| 112 —115 15 4 0| May, Nov 
5| 3/0 pe 6 per Cent. Pref......... eere 9i1—6t 416 01 Jan, July Do. 3:6 Cum. Pref. Per. Stock ......| 102 —105 | 4 15 0 an, July 
St. aren [S Mort Deb: (red.).; .99 —102 : 4 8 O | Jan, July Do. 4 per Cent. Ist Mort. Dbs.......| 100 —103 | 4 7 6 pril, Oct 
$t.| 5 Do. Mort. Deb. Stock .......... 99 —102 | 4 18 0 | be Do, Vancouver Power Debs......... 100 —102/4 8 O| Jan, July 
O73 British L^M. Ericsson Mfg Go. 6% Pi..|  #—lp (5 6 2 a Do. 44% Perp. Con. Deb. St......... 95 —97 |4 7 9 i 
St. tBritish Thoms’ n-Houst'n 445 Ist Mt.Db. 92 | 412 O Mar, Sept Buenos yres Lacroze 1 Trams Ist Mt. Db.) 39 —101 | 419 O | Mar, Sept 
3| ++ | British Neal orari to per nt. Pref.. —l* T Feb, Aug Buenos Ayres Port & City Tram, Ist 
100) 6 Do. 6 per Cent. Prior Lien. Dbs. (red.) 10!—104 | 515 6 : Deb.: Stock ie sas ve sore ran ...( 87—91 (612 0| Feb, Aug 
St.| 4 Do. 4 per Cent. Mort. Deb. Stock.. 66 —69 |5]16 O | Jan, July varus Tramways. (Y tc 137 ,610)...... 1-$ 6 8 0! Mar, Se 
St.| 5 Brush Elec. Eng. Co. Prior Lien Deb. Stk! 701—754 | 6 12 0 i Do. 5 per Cent. Cum. Pref........ e. 4—5 4 17 6 | Jan, July 
St. | tDo. 44% Perp. Ist Deb. Stk......... 35R—40d 11 2 O | Mar, Sept Do. "i Ist Deb. Stock (red.). SS. 96 —99 |411 0 en July 
St. o Do. Perpetual 2nd Deb. Stock ......| 23 —27 1613 0 Jan July Cape Electríc Tram Shares ............ 1—H 620 ee 
t| 10/0 | Callender’s Cable Con. Ord.......... .| 108—115 | 610 0 | Jan, July City of Buenos Ayres Trams Co.(1904)Sh. Si $ 410 0! F,My,A,N 
2/6 | Do. 5 per Cent. Cum. Pref........... 4#—5S | 4 19 0 | Jan, July Do. 4 per Cent. Deb. Stock.......... —9 430 june, 
the Do. 4j pe per Cent. Ist Mort. Debs. (red.)| 96 — NN 411 0 | Nov, May Colombo Tr. & Ltg. 5% Ist Mt. Db...... 904—941 | 5 5 10 | May, Nov 
1/93 | Castner-Kellner Alkali Co... .........- 31—3í( 5 14 6 ' May, Nov Havana Elec. Ry. Con. Mt. 5% $1,000 EA | 
Do. 4$ per Cent. Ist Mort. Deb. (red.)) 102 —105 4 5 9 | Feb, Aug year Coup. BAS....ccscccccececcuccs | 944—984 |5 1 6) Feb, Aug 
Consolidated Electrical Co. Ord......... aed 1 T Hong Kong Trams. Co. 5 per Cent. Ist | 
ee Consolidated Signal Co.. @Coosanceversece n 13 6 0 April, Oct Mort. Debs. "90290909 canoe heat 8? —92 5 8 6 June, Dec 
git GERD CRANE | ee im jy "be cnram scc Bee en aptis 
ee romp n o ee ee an, July r Cent. ” , De tock.... an, July 
596 5 per Cent. Ist. Mort. Debs. (red.)| 5441 —59b | 4 4 O| Jan, July Do. Ger Orne "B"Ditto..........| 25 —35 |811 0 jon ju 
oe Dick, Kerr & Co. Ord. (0060695000900 0€099099 h—kh C 0 0 i pt. s... Lisbon Elec. Trams. Ord. eeeeversevere 1>.—1 34 4 7 3 uly sses. 
or Do. 6 per Cent. Cum. Pref... 34731 7 80 Sept. . e Do. 6 per Cent. Cum. Pref...........| | Í—l& | 416 0 Jan, July 
Edison & Swan United ( A Sh.) (£3 pd.) ^ eg Feb, Aug Do. 5 per Cent. Reg. Mort. Debs......| 91 —J96 | 5 4 O | Jan, ur 
. | Do. (£5 p 14—1i T Feb, Aug Madras Elec. Tramis. 6% Cm. Pref. ....| 48—54, 1517 0 | Mar, ept 
4 Do. S CR Mort. Deb. Stock (red.)| 53 —62 | 6 9 0 une, Dec Do. 5% Deb. Stock .......... ee eese 101 —1 417 O Jan, July 
5 Do. 5 r Cent. 2nd Deb. Stock......| 65 —70 7 2 6 ar, Sept. Manaos Trams & Lt. Co. 5% Debs... 87 —89 |512 0 an, July 
% | Electric Sir Mee Mere Su A Mer 1—lt 6 0 O | Juy...... Manila Elec. Ry. $1,000 Gold Bonds.. 97 —99 |5 1 O0! Feb, 
1/41 Do. Í per Cent. Cum. Pr N T 148—259 | 619 6j Jan, july Mexico Trams. Co. Com. St............. 984—100} 6 19 3, FMy.AugN 
n iar Perp. Ist Mort. Debs..| 78 —81 1418 9 | Jan, July’ tDo. Gen. Con. Ist Mrt. 5% Gold Bds..| 834—914 | 5 9 6 Mar, Sept 
General tric 6% Cum. Pref... ...... 91—10k | 5 14 O| june, Dec Do. 69550 yr. Mort. Bds........ 93à—951 |6 6 O| Jan, July 
Do. per Cent: lst Mort, Deb. St....-| 89 —94 '4 5 0 ar, Sept Montreal St. Ry. Sterling 4i per Cent 
tenir Telegraph Works Ord.........  121—13 |5 8 O| Feb, Aug Debs. (1922) (Nos. 601 to 2,000) ......| 97 —99 |411 O0 Feb, Aug 
4 per Cent. Pref.. 44u—55X |4 9 Oj,Feb, Aug Do. do. (Nos. 1 to 4,602)........] 98 —100 | 410 0 e 
I 4 per Cent. Ist Mort. Deb. Stock..| 191 —103 | 3 17 9 Mar, Sept Perth Elec. Trams Ord................. là—1d |4 0 O | May... 
Ore i India Rubber Gut. Per., &c., Works Ord. 121 —13 | 5 9 0| Feb, Aug Rangoon Elec. Trams. & Supply 6% 
5/0 | Do. 5 per Cent. Cum Pret..esssese0s 9$—10t | 419 0 ; Cum- Pf sesse ieseesi einen ee sinuss 5—5} (510 6, Jan, July 
1% Do. 4 per Cent. Debs. (red.).. | 96 —99 | 4 1 O | April, Oct Do. 4$% 1st Mort. ‘Deb. Stk.........| 95 —97 |412 9 | , Jul 
National Elec. Construction Co.... ecco c l | ee April. [D Rio ud Tram, Lt. & P. Co.. eresece ee ee My, A , 
** | Richardsons,Westgarth & Co., Ltd., Ord. se | NOY wee Do. . Gold 'Bnds.............. 1015 —1021, 4 17 9 | Apl, 
.. | Do. 6 per Cent. Cum. Pref........... E. | as May, Nov Do. 50 yr. Mt. Bnds...............,| 95—96} | 5 3 0, Jun, Dec 
44%} Do. 44 per Cent. Perp. Deb. Stock... —3 |7 3 0|jan, July Sao Paulo Tramway, Lt., Power. e T e I 
«+ | Simplex Conduit 6 per snt. Cum. Pref.. 4—5 vs "m > osi Ist Mt. $500 Db...... 102 —103 ! 4 17 O0 | June, Dec 
12/0 Telegraph Construction & Maintenance. 37 —39 | 6 4 9 Mar, juz r Cent. Perp. Cons. Deb. Stock! 100 —103 | 4 17 0 a 
1 r Cent. Deb. Bonds (1909). . 93 —97 '4 2 6 Jan, July troroato Ry. Co. Ist Mt. 44% Ster. Bnds.| 97 —99 | 4 11 0 Feb, Aug 
1 A tickers, od E LEE rit | " 1 A | va | 
Do. per Cent. non-Cumrn. Freference. — | - 2. 
59 {Der 5 per Cent. non-Cum. Preferred. R 98 —i02 418 0 T O»lonial & Foreign Electricity Sup py, & | Mar, Sept 
4% | Do. 4 per Cent. Ist Mort. Db.Sk. (red.)) 95 —97 | 4 2 6] June, Dec /0 |tAdelaide Elec. Sapir @. 6% Cu. Pr. ..| 4—5} |517 6. Mar, Sep 
% Do. ah por Cont 2nd Mort. Deb. Marl 1024 —1041 4 6 6 Jun. Do. o Cep Stk. Cun Bot 102 EUM 4 6 | ee 
5% | Do. 5 per Cent. 3rd Mort. Debs. 104 —106 | 4 14 3 - pda S & T. 6% Cum. Pref. ....| 104—114 | 5 4 0j | July 
12%| J. G. White & Co. 6% Cum. Pref.......| 144—155 | 715 0 zt Do. 4 per Cent. Deb. Stk. (red) .... —96 |414 9496 
Mos llans & Robinson Vas psu CHE — E Apr, Oct Do. 5 per Cent. ane Mort: DehStock.| 96 —99 |5 1 0 i” o8 
z. | Do. 6 per Cent. Cum. (Pret... fes : J ol AP Oct wr acu LM E rM" Apr 
4% | Do. 4 Der Cent. 1st Mort. T SS 7 0 May, Nov Sy Power Co, 507 ut t More nds; 92—93 18 7 6 uo 
ordo s- NC Cr Seen 1S mia Eio] i 
9/0 Telegr. a h *990000090009200000*9 5 10 1 une, Dec X 9 m. =] on 
St.|1 Anglo-American Telegraph Ord.........| 62 —65 | 6 3 0 | E,My, AEN ist Mort. Stl. Debs. mL e| 94 5 2 0| Jan, 
St.|30/0| Do. Preferred ..coccceceveccccsees| 1OE$—1073' 5 11 0 ! F,My,Ag,N Cond.Gas, Elec Lt&Power of Baltimore St 114 —117 |5 2 6 . 
St. 30/0 Do. Deferred.. ecc 23 —23i 6 2 6 My, Ag, N Do. 6% Pref. St. (Cum. *eccc ott 114 —117 5 2 6 se 
1% Commercial Cable 4 per Cent. Deb. Stk..| 82 —84 |415 0 Ja,Ap.Jy.0 Do. 81,000 Gen. Mort. 44% Gd. Bds. ..| 924—944 | 4 15 * L 
6 Cuba Submarine Ord....-csesecccocese| 8—9} | 6 10 0 | Feb, ug % tElec. Development Co. of Ontario$500bds| 91 —93 |5 7 6 e» 
10/0| Do. Preference 10 per Cent..........] 144—154 | 6 9 O | Feb, Au Elec. Supply Co. of Victoria 5 per ide Q Jur 
2M | Direct Spanish Ord.......... cere t 5 6 8) April, Oc Ist Mort. Deb. Sene 875—904 | 5 10 i Jan, 
5| 5/2 | Do. 10 per Cent. Cum. Pref.......... —7t | 618 O0 | April, Oct Indian Elec. Sup. & Trac. Co........ e| at | 4 310 May, Nov 
2/9 | Direct United States Cab ee oe 7% | 512 O | Ja,Ap,Jy,O pret Elec. Power & Lt. Ord...-...{  4—35 TE Apel Oct 
^ | Eastern Ordinary.. -.s.èse e| 127 —130 |5 8 6 | Ja,My,Jy,O Kaministiquia Power Co. Cap.St. ....| 136 —142 | 3 1l 3 oe 
17% | Do. 3t per Cent. Pre Pref. Stock. biis rs 75 —77 4110 a My, jy, Do.30jyr. 5% a cold Sa nds ............ 102 —104 | 4 16 = 
4% e Cent. Mort. Deb. Stk. (red.) 95 —97 426 ay, ov Madras E'S. Co eec ^etsecsoc on 14—1 -a 0 P 
2c Eastern Extension vdveseccceee cs 121-13 |5 8 0 Ja, Ap,Jy,O Melbourne E.S. Co. Cons, Ord. St ..:...| 1851—10 | 6 3 ~ July 
4 Cent, Deb. Stock.,........| 92 —94 |4 5 O|Feb, Aug fDo. 7% Ist Cum. Pref. .. ess| SESE |519 0 | Jan 
4. eosin ES S. Af. 4% Mauritius Sub.Debs| 99 —101 | 3 19 0 | May, Nov Do 5% Ist Mortg. Deb. Stock ..... .| 103 —106 | 4 14 0 us 
S/O | G.N. (of Copenhagen) With coup. No. 2..| 30 —32 | 6 4 3 ' Jan, july Mexican. ‘Elec. Light Co. 5% Ist SOR 2|620| Jan aly 
25 §2/6 Indo-European . . *$e6009*99090825906022 554—57} 5 12 6 ay, v Gold Bo nds *9*.09759202090094202299€9 78 —8 5 14 0 n,AP, i 
5% | :fackav Companles Common ees» | 85 —8B | 514 0 ane Mexican Lt. & Power Co. Com. St......| 66 —70 3'0 0 , Nov 
rt Do. Preference . e*9.000*09029 66 —7) 5 14 0 a,Ap, y,O Do. 7% Cum. Pref. St. *e9069€6€200€999 95 —109 8 0 Feb Aug 
250 |tMarconi's Wireless Teleg Co. secoccveee| 3-4 | 5 0 O | April...... Do. 5% Ist Mort. Gold Bonds........ 99$ —321 | 5 ^ "s 
3/41 | tDo. 1%, Parti —— e| 3A—3 529 T Monterey Rly. L. & P. Co. Ist Mort Dò X 74 —77 |610 F My, AV 
4 Pacific & E p'r Eel L 4% Guar. Dbs (red.) of 3 4 2 0 June, Dec Montreal Lt., Ht. & Power Co. Cup. St...| 215 —225|4 2 3 FP, " 
West Coast of Am eri pod 1$ 4 2 6 ay @osee Northern Lt, Power & Coal 5% Gd. Bds.. 15 —25 12 0 April eect 
4 4 per Cent. Debs. ecoeceossenreeece 4 3 3 an, luy River Plate Elec. Co. Ord. Stk.. ee 207 —217 4 2 0 May «e:°°" 
10) 1 West India & Panama .......»........| 24—27 | 4 7 O | May, Nov Do. 6 per Cent. non-Cum. Pref. Stk..., 102 —107 : 15 6 | Jan, July 
10| 6/0 | Do. 6 per Cent. Ist Pref............. 10} | 517 6 , v Do. 5 per Cent. Deb. sursescsse] 97$ 3 0 en 
11 Do. g% e Peron s€259060€699*0000€0€9€9 5 c : i$ s May, Tae alia port one ae $100 Cap. St. 149 m 4 13 0 Jan, jay 
Do. »é5990609009004€ — an, xi ddl. cde e 
Western cegraph «s. es$9900990600c0009092909€9 tt 5 5 6 N-ju0D Do. Con. Mt. Db. St. @vneesess —102 4 10 o a 
DS wer Ua Deb. Stock (red.)....| 904—926 | 4 6 9 i "a Toronto Power Co. 4496 Db. St... . s7 as e| 97: —100 6| Jan. Jo 
s lon Telegraph Fés. &R.E. Bnd, 92 —95 '414 9 => li 1 Victoria Falls FONGO Co. Praef... . e. oo t-—H 
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would have put matters on a rather more comparable basis. 


-showing the load obtained from electric cooking, as compared 
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tude, but in incidence. There are many engineers who are 
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electric cooking is as high as 20, which is far higher than 


Machines, By W. R Cooper, " nes : 
M.A, B.Sc. Illustrated.. 972 manv of us ever hoped for. When this is properly realised 
we do not doubt that station engineers will appreciate how 


important the cooking load really will become, and will do 


NOTES. all they can to cultivate it. 
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The Board of Trade and the Railway Companies. 


Electric Heating and Cooking. | 

ONE of the most interesting practical contributions to the | THE report of Lieut.-Col. von Donop, R.E., to the Board of 
recent meeting of the British Association was the Paper bv | Trade on the collision which occurred at Colchester on J uly 
Prof. J. T. Morris on “ Domestic Electric Cooking and | 12th, has now been issued. It will be remembered that a 


In this Paper, which will be found in another | light engine was standing on the main line taking water. 

s actual | [ts position was forgotten by the signalman who gave 
employment of electricity for cooking and heating in a flat | “line clear” to the Cromer express, and so caused a 
for a family of five persons. These results were eminently | collision. The accident, it appears, must be attributed to 
‘satisfactory, and we do not- doubt that others also will find | the signalman's omission to carry out his instructions, and 
the-electrical method entirely to their taste if they will take | to his extraordinary want of thought and care. This 
the trouble to make the experiment. The only difficulty | accident is the third which has taken place in the last three 
-one feels in taking the results as given is that there is no such years where light engines have been run into by trains, and 
thing as a standard family with standard tastes. It would | this, the inspector considers, seems to point to a neglect of 
be a great advantage, and a great assistance in judging the | rules where such engines are concerned. Col. von Doxop 


results, if Prof. Morris could say that his family fell into | hopes that the occurrence of this latest accident will call the 
Unfortunately attention of all railway companies to the importance of this 


Heating." 
column, the author gives the results'of one year’ 


this cannot be done, and it is obvious that the cost of point. 
electric heating and cooking in any family of the same size 
might be more or might be less than the figures Prot. 
Morris gives. It would have helped matters, therefore, if 
Prof. Morris had stated the annual expenditure for those 
purposes before electrical methods were adopted, as this 
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Now, though undoubtedly the signalman is to blame in 
this case, the railway company can certainly not be held 
scatheless, both it would seem from the bad arrangement of 
lines at Colchester, which makes it necessary that engines 
taking water should remain on the through track, and 
from the neglect to adopt recommendations which have 
from time to time been made by the Board of Trade. It is 
abundantly certain, moreover, that at a busy junction like 
Colchester the devices used for preventing signalmen's 


PrRHAPs the most important point in the Paper is the curve 


with the total load on the generating station, not in magni- 
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mistakes or omissions are not of the modem character 


which the traffic warrants. ln this connection it is, perhaps, 
necessary to point out that the Board has no power to compel 
any railway company to adopt any of its recommendations. 
]ts power in this direction ceases when the railway has been 
certified fit for traffic, and it can no more force a company 
to adopt this or that safetv device than we can. This 
position is emphasised by Sir Guy GRANET’s evidence at the 
Aisgill inquiry. The general manager of the Midland 
Railway Co. pointed out that as a result of the recom- 
mendations in the report on the Hawes Junction accident, 
a large sum of money had been spent in installing apparatus 
to correct the tendency of the signalman to forgetfulness and 
error. This apparatus will give automatic signals inside 
the box that a train is within the signalman’s section, and 
prevent another train entering. Safety stop valves are 
also being fitted on gas cylinders, asbestos is being used in 
the carriage construction, and tools and appliances for 
rescue work are being carried. The companv, however, 
Sir Guy states, strongly oppose the introduction of 
electricity instead of gas for carriage lighting, the objection 
being mainly one of cost. 

Now, we wish to be perfectlv fair in this matter ; and to 
speak as if the course to which objection 1s taken was not 
that which we think to be the only right one. We wish to 
be unbiassed, but the fact remains that public opinion, 
rightly or wrongly, is at the present time strongly in favour 
of the employment of electric lighting on trains. In thus 
opposing publie opinion the Midland Railway Co. (for whom 
we have the greatest respect) are laying themselves open to 
a charge of callousness for the public safety, and are, what is 
more dangerous, playing into the hands of those who wish 
to see the railways nationalised. This is a great mistake. 
In many ways the railway companies, it is true, have acted 
as benefactors, but these benefactions are to some extent 
counteracted by their high-handed attitude towaids the 
public, an attitude which accounts for much of the irritation 
which at present exists. We are fervid opponents of railway 
nationalisation, but at the same time we should like to see 
the Board of Trade placed in a position to enforce its 
recommendations. This course would, we feel, in the long 
run be not only to the advantage of the travelling public, 
but to that of the railwav companies as well. 
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The Victoria Falls Power Scheme. 

NEARLY seven years ago the electrical world was cnter- 
tained by the publication of a scheme for transmitting 
energy from the Victoria Falls on the Zambesi to the Rand. 
A power house with a capacity of 30,000 H.p. was to be 
constructed as a beginning, and energy was to be trans- 
mitted along an aluminium line on the three-phase system 
at a pressure of 150,000 volts and a frequency of 123. It 
was, however, mentioned that the company promoting the 
scheme had made arrangements that, while the preliminary 
work was in progress the already existing steam stations 
on the Rand should be acquired and used for supplying 
energy until the demand exceeded 20,000 H.P. The engi- 
neering details of this scheme were much criticised at the 


time, and this criticism evidently had its effect, for two 
vears later we find that the electrical development of the 
Victoria Falls was still talked of as something that was to 
be done in the future. The cost of generating by steam 
plant on the Rand was not found to be as high as had 
originally been expected, and consequently the load was 
to be ' considerably increased " before the utilisation of 
the Falls was to be considered commercially. As a sop 
to the impatient a transmission pressure of 250,000 volts 
was talked of. Coming to the present day we find that 
matters have progressed—or should we say retrogressed ?— 
a step further. In their report for the year 1912 the direc- 
tors show a satisfactory state of things with regard to the 
use of the steam plant on the Rand, but as yet the Company 
does not derive anything from the Falls except its name 
and the exclusive right to develop the power there. When 
the demand is large enough to justify the heavy outlay on 
the plant that would be necessary in order to utilise the 
water power the Company will exercise that right. There is 
some humour in this. Nevertheless the Company is in a 
satisfactory financial condition, its plants have an aggregate 
capacity of 230,000 H.p., it has 32 miles of transmission line 
over which supply is satisfactorily maintained, and an 
additional 90,000 H.p. has been contracted for, so that 
although it has not yet “ licked creation " it has developed 
into a sound engineering job, which is even better. 


Royal Engineers (T.F.)—Second-Licut. Aubrey C. Ander- 
ton has been promoted to Lieutenant in the Electric Lights 
Company, Cornwall (Fortress) Engineers, R.E. 


Electricity in Arabia.—Electrical plant was installed in the 
early part of this year in the palace of the Sultan of Oman at 
Muskat, Arabia. This is reported to be the first electrical 
installation in that country. 


New German-English Telegraph Cable.— The c.s. “ Stephan,” 
belonging to the Norddeutsche Seekabelwerke, which is en- 
gaged in laying a new submarine telegraph cable between 
Germany and England, anchored on Tuesday off Mundesley, 
Norfolk. The shore end of the cable was beached on Wednesday. 


French Cable Fleet.—It is announced that the Government 
have submitted a scheme to the French Parliament for two 
new cable-laying and repairing steamers for employment m 
the State submarine telegraph service. One of the new vessels 
will be stationed at La Seyne, the second at Havre. The 
^ Charente " (now stationed at La Seyne) is to go to Dakar. 


Development of Electric Signs.—A further example of the 
value placed by Americans on electric sign advertising is the 
production in San Antonio, Texas, of a “live” electric sign 50 ft. 
high, 85 ft. long and containing 6,500 lamps. The flasher 
mechanism, which was constructed in New York, depicts on the 
sign the actions of a man on horseback lassoing a steer, and the 
falling and struggles of the steer when captured. This is only 
one of a series of gigantic electrical signs that cities m the 
United States are making famous. It is evident that in paying 
for the 100 H.P. that is probably necessary for this production 
for four or five hours per night, certainty is felt that a good 
return will result. | 


Cable Interruptions. 


Date of Interruption. 
Latakia—Palura ........... eese .. May 26, 1910 
Scalamova—Samos .............. emen April 21, 1912 
Marmariza—Hhodes............... ceres April 21, 1912 
Bessika—Tenedo8  .......eeeee ener April 24, 191 
Poulocondore— Pontianac........................ e. oon July 5, 1912 
Jamaica— Colon ...... vem June 9, 1915 
Chorrillon—Mollendo (Perou)........................ July 29, 1915 
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« Justification.’’—Thisis the title of a little booklet which 


has been prepared for publication by Mr. Sidney Collett, of the 


Globe Telegraph & Submarine Cables Trusts, who is known to 
many ELECTRICIAN readers as a sincere and painstaking ex- 
ponent of the Word of God. He continues this good work in 
“ Justification,” which is obtainable through Messrs. S. W. 
Partridge & Co., of all booksellers, or from Mr. Collett, 11, 
Parsifal-road, Hampstead, London. 

British Association Papers.—In a letter to us dated Sep- 
tember 16th Mr. W. P. Durtnall draws attention to the dis- 
advantages of the large programme of Papers always pre- 
sented at the British Association meetings. The Papers are 


so numerous, he points out, and the subjects are so various, 


that only a few people who are most intimately interested in 
the subject can manage to discuss one Paper before 
another is called up. Then the same thing is repeated until 
the whole debate is closured by lunch time. He suggests 
that it would be much more satisfactory to reduce the number 
of Papers and to confine the discussion in each section to one 
or two broad subjects, such as * The Electrification of Rail- 
ways" or “ The Internal Combustion Engine as Applied to 


Locomotion.” 

Gas on Trains.—An interesting letter on this subject by 
Mr. R. R. Knowles appears in Wednesday's * Westminster 
Gazette." Incidentally it confirms, what we have already 
suspected, that railway people are trying for their own con- 
venience to minimise gas dangers. The letter reads :— 

Whether the recent conflagration of the telescoped coaches during the 
Aisgill disaster will result in the substitution of electricity for gas remains 
to be secn. That gas-tanks are highly undesirable was again made 
apparent yesterday at Victoria Station on a L.B. & S.C.R. Company'strain. 
The accident has not found its way into the papers. doubtless because no 
loss of life followed, but as I was an eye-witness I will describe it. Atrain, 
read y to start and full of passengers, was standing at No. 1 platform. Sud- 
denly the gas-tank under the last coach burst into flames; immediately tho 
tube to the main also caught fire. The noise of the flaring gas was tre- 
mendous, and the flames speedily set fire to the step of the coach. Guards 
rushed shrieking down the platform calling to the passengers sitting in the 
train to get out. Others arrived with extinguishers—three of these were 
brought to bear on the burning woodwork, which was put out, but the 
extinguishers failed to extinguish the burning flare from the gas-tank. 
Then the train was moved out, still burning, some few yards, and a work- 
man put out the flames by turning the key of the tank. The moral is that 
had the train been in motion, instead of standing in the station, an acci- 
dent would have been inevitable. The ugliest part of the story is that I 
heard an official say to another, “ Keep it dark; if the papers get it 
there'll be trouble." PYH. uu. RN gt aae c (Un tite boas at ri 
 *Radiotelegraphic Investigations."—4A Committee, con- 
sisting of Sir Oliver Lodge (chairman), Dr. W. H. Eccles (secre- 
tary), Mr. 8. G. Brown, Dr. Erskine Murray, Profs. J. A. Fleming, 
G. W. O. Howe and H. M. Macdonald, Capt. H. Riall Sankey 
and Prof. Silvanus Thompson, appointed by the British Asso- 
ciation to consider radiotelegraphic matters, report that at a 
meeting held on June 13, 1913, the Committee came to the 
conclusion that the most urgent and most profitable work they 
could promote was the investigation of the following large- 
scale phenomena :—(1) The influence of sunrise and sunset, of 
daylight and darkness, and of meteorological conditions, on 
the propagation of electric waves over long distances ; (2) the 
origin and the laws of “‘ strays,” t.e., natural electric waves. 
These are subjects which seem particularly suitable for the 
British Association, since they are such as cannot be efficiently 
pursued by un-coordinated individual effort. In order to 
promote the necessary widespread observations the Committee 
propose to draw up a simple scheme of instructions which will be 
circulated to amateurs throughout this country, and also, with 
the permission of the companies concerned, to operators on 
ships. These instructions would include directions for simul- 
taneous observations of, for example, the strength of the time- 
signals from such stations as the Eiffel Tower, and the average 
strength and frequency of strays. The observations would 
subsequently be classified and reduced by this Committee ; 
and it is felt that this work would open up at once an almost 
unexplored, and exceedingly promising, branch of research— 
one which cannot be entered upon in any other way. It is, of 
course, essential that the work should be carried out over a 
very large area and by very numerous observers; and after 


full consideration of this fact the Committee resolved to apply 
for a grant of £200 to enable the work to be started in a thorough 


manner. 

Tabulation of Bessel and Other Functions.—The re- 
port of the Committee, consisting of Prof. M. J. M. Hill 
(chairman), Prof. J. W. Nicholson (secretary), Mr. J. R. Airey, 
Prof. L. N. G. Filon, Prof. A. Lodge, Sir G. Greenhill and Prof. 
A. G. Webster, appointed by the British Association for this 
purpose, states that the grant of £30 given to the Committee 
during the past year has been expended on the calculation of 
the elliptic function tables, according to the scheme of Sir 
George Greenhill, approved by the Association. The tables. 
of these functions, printed in the present report, are accom- 
panied by some graphs, and by a further explanation prepared 
by Sir George Greenhill. One of these tables is given only in a 
skeleton form in the present report. The Committee desires 
re-appointment, with a further grant of £30 during the coming 
year. It is proposed that this should be expended mainly on 
the further calculation of the I, Y and K Bessel functions, as 
the secretary has received several requests for such tables 
from scientific workers during the past year. The remainder 
of the approved scheme of work on the elliptic function tables 
does not require much expenditure for the present. Mr. Airey 
has completed his tables of the Neumann functions or Bessel 
functions of the second kind, for an argument r=0-00 to x 
=: 15-26, at intervals of 0-01. The functions are of order zero 
and unity, and the tables can be made a basis for the accurate 
calculation of the functions of higher orders. The Committee 
desires to point out that this very complete and important 
table is entirely the work of Mr. Airey, and has been calculated 
without a grant. The necessity of a grant for the continuation 
of the part of the work will beapparent. The Committee seeks 
the formal sanction of the Association for a change of name to 
" The Committee for the Calculation of Mathematical Tables.” 
Its scope has been enlarged several times by the Association, 
and this change of name seems now to be necessary. The 
Committee desires to recommend that, in view of the scarcity 
of the past reports, more copies should be printed, and at the 
same time a smaller number placed on the tables at the meet- 
ing, so that the greater number of those printed should be 
in the hands of the secretary for distribution. 


** Experiments for Improving the Construction of Prac- 
tical Standards for Use in Electrical Measurements.’’—A 
report on this question has been submitted to the British 
Association by a committee consisting of Lord Rayleigh 
(chairman), Dr. R. T. Glazebrook (secretary), Profs. J. Perry 
and W. G. Adams, Dr. G. Carey Foster, Sir O. Lodge, Dr. A. 
Muirhead, SirW. H. Preece, Prof. A. Schuster, Dr. J. A. Fleming, 
Sir J. J.. Thomson, Dr. W. N. Shaw, Dr. J. T. Bottomley, 
Rev. T. C. Fitzpatrick, Prof. S. P. Thompson, Mr. J. Rennie, 
Principal E. H. Griffiths, Sir A. Rücker, Prof. H. L. Callendar, 


Prof. T. Mather and Mr. F. E. Smith. 

The republication of the reports of the Committee from 1862 to 1870 
and from 1881 to 1912 is now complete. The volume consists of about 
800 pages, with several plates, and is published by the Cambridge 
University Press on behalf of the Association. The Committee are 
indebted to Mr. R. K. Gray for a generous donation towards the ex penses 
of the republication, and are glad to report that the Council have taken 
over the volume as a publication of the Association. 

In 1861 the first work to be undertaken by the Committee was the 
realisation of the absolute unit of resistance. In 1882, 1883, 1888, 1894, 
and again in 1897, other measurements were made by members of the 
Committee, and in this their last report they are pleased to be able to 
announce a further development. The new Lorenz apparatus at the 
National Physical Laboratory is now complete, and measurements of 
resistance can be made by means of it with an uncertainty of not more 
than a few parts in 100,000. During the present year a large number 
of such measurements have been made, and the results obtained are now 
being prepared for publication. A satisfactory feature of the machine 
is that it can be used at all times for absolute measurements, and the 
plans adopted for the re-determination of the dimensions of the coils 
ensure an accuracy in the future as great as that obtained in the recent 
measurements. The nominal values of the resistances measured are 
0-001, 0-002 and 0-01 ohm. As an instance of the care taken, it may be 
mentioned that the dimensions of the coils have been measured with a 
current flowing through them, and the radius of a disc 53 cm. in diameter 
has been determined within 0-01 mm. when running at 1,200 revs. per 
min. Electrica] methods of setting the coils parallel and co-axial with 
the shaft proved to be more sensitive than the usual methods. and & 
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Wheatstone bridge with a condenser in one arm proved to be the most 
sensitive indicator of constancy of speed. This instrument, together 
with the Ayrton-Jones current balance, enables the fundamental elec- 
trical units to be realised with an accuracy sufficient for all present pur- 
poses. It is hoped to re-wind the coils of the current balance and leave 
them uncovered with paraftin wax, so that their dimensions may be 
determined at any timc. 

The Committee are pleased to report that the original rotating-coil 
apparatus, designed by Lord Kelvin in 1861, is in good condition, and 
steps are being taken for its inclusion in the science collection of the 
Victoria and Albert Museum, South Kensington. Some rough measure- 
ments of resistance were made by the apparatus in the spring of this vear, 
and the coils used by Lord Rayleigh in 1882 were also experimented with. 
An account of the apparatus is given in the sccretary's " Kelvin” 
lecture to the Institution of Electrical Engineers (see THE ELECTRICIAN, 
Vol. LXX., p. 1014, March 7th, 1913). 

A statement on international comparisons of resistances and standard 
cells was included in last vear's report, and sufficiently indicates the 
arrangements that have been made for the maintenance of constant 
electrical standards in the future. The Committee regard these arrange- 
ments as satisfactory. "They do not ask for reappointment. 

Radio-Telephony.—A modification of the Goldschmidt 
system of radio-telegraphy is said, according to ^ The Times 
Engineering Supplement,” to give promise of application to 
radio-telephonv. The scheme proposed comprises the parallel- 
ing of two Goldschmidt alternators running slightly out of step. 
By varying the field strength of one of these machines by 
microphonic interference of its exciting circuit, 1t is hoped to 
cause intense variations in armature output and thus affect the 
wave intensities sufficiently to reproduce the disturbance at 
long-distance receiving stations. It is hoped by this means 
that telephony will be possible on the trans-Atlantic service. 
One of the systems of radio-telephony previously used in 
practice and devised by Prof. J. Vanni for the Italian War Office 
depended upon directly affecting the transmission circuit by 
varying the resistance of a film of electrolyte between two 
metal plates placed in the aerial circuit. The extent of this 
film was varied by means of the vibration of the jet by which 
it was maintained. This, on being vibrated by direct mecha- 
nical attachment to a lever system of the microphone dia- 
phragm, caused an earlier or later discontinuity in the ejected 
liquid column, directly affecting the amount fallmg upon the 
plates or “ collectors." This system which was used between 
Rome and Tripoli during the recent war has lately undergone 
modification, the jet having been eliminated, and the microphone 
vibrations applied to one of the two plates in order to vary the 
‘distance across a constant liquid film. A further improve- 
ment of the Vanni system includes the addition of a secondary 
vibrating diaphragm actuated electromagnetically from that 
of the microphone through an induction circuit. Clear speech 
has been transmitted by this means, using the Moretti arc 
system over a distance of 625 miles. An account of the 
experiments was given in a recent “ Bulletin” of the Société 
Internationale des Electriciens. 


Polyphase Traction System from Single-phase Supply.— 
An interesting departure from standard electric traction prac- 
tice has, according to a description in the * Electric Railway 
Journal," been made in the case of the Elkhorn Bluefield 
section of the Norfolk & Western Railway (U.S.A.). This 
section is operated through a 3,100 ft. tunnel where efficient 
ventilation for steam traction has proved difficult. The 
traffic is mostly of the mineral type from the Pocahantos coal 
fields, where 65,000 tons of coal are handled per day, and 
1,250-ton trains are used on heavy gradients with a maxi- 
mum of 2 per cent. This traffic has hitherto been dealt with 
by Mallet locomotives, one being used at the head of the train 
and two at the rear. On electrification only two locomotives 
will be required, and the present speed will be doubled. A 
phase transforming system will be adopted, the current 
being supplied from an 11.000-volt 25 cycle single-phase line to 
polvphase motors through a rotary phase converting device on 
the train. The current will be stepped down by an 11,000- 
750-volt transformer, provision being made for a slight voltage 
adjustment. The locomotives are equipped with four 1,300 H.P. 
induction motors rated at 14 miles per hour and a phase-con- 
verting device. These are provided with a switching speed of 
7 miles per hour and subsequent running speeds of 14 and 28 


miles per hour, above which speeds they will regenerate to the 
line, being arranged by slip-rings to the controller consecu- 
tively for eight and four-pole operation. "The regenerative 
control on the heavy down gradients will, it is considered, 
result in saving both of power and in brake wear, although it 
is on account of the latter that it ìs considered of value. The 
motors mounted in pairs upon separate trucks will drive, by 
jack shaft cranks and connecting rods, the coupled 62 in. 
driving wheels. The two trucks will be coupled by a Mallet 
hinge. The supply station at Bluestone will be of 27,000 kw. 
capacity in turbo-generators, which will supply near sections 
of the 11,000-volt line direct and distant portions from 
33,000-volt transmission. Locomotives weighing 130 tons 
will be used. Induction motors were chosen having regard to 
cost, space and their suitability to slow speeds. 


Electrica! Equipment on the Facade of Buckingham 
Palace.—The work being carried out at the present time in 
reconstructing the facade of Buckingham Palace is unique, 
not only in its nature, but in the speed that is necessary 
in order to complete it within the very limited period 
permitted by State requirements. Included in the features 
for working at the highest possible speed, none has been of 
greater importance than the contractor's electrical equipment. 
The work having to proceed by night with as much expedition 
as by day, it is hard to conceive how such a condition would 
have been possible but for the highlv-efficient. glow-lamp 
installation that has been erected on the front of the Palace. 
Moreover the application of electricity for power purposes has 
doubtless saved, in the aggregate, many hoursof work. By the 
courtesy of Mr. Frederick Shingleton, of Messrs. Leslie & Co., 
upon whom the responsibility of this contract rests, we were 
able to examine the electrical methods adopted and to obtain all 
technical particulars of its working from his electrical engineer, 
Mr. A. Blackmoor, under whom all the electrical work has been 
carried out. A special works feeder of 37/12 cable has been 
carried from the three-wire 400-volt network of the West- 
minster Electricity Supply Co. in Buckingham Palace-road 
to a distribution hut in the middle of the forecourt. of the 
Palace. The three cables are carried separately in 2 in. iron 
pipes, and the total length of excavation necessary for the 
feeder, which is at one point tapped off to supply the hghting 
of the offices and messroom on the far side of the yard, was 
750 ft. Within the distribution hut the feeder’ branches to 
two main lighting circuit switches, one for either end of the 
Palace front, from which a total of 10 hghting circuits are sup- 
plied. Beneath these are switches controlling eight 400-volt 
motor circuits, the motors being controlled by outdoor box 
control at their points of application. All switches within the 
shed are of. the enclosed " mistake-proof” type. The total 
lighting load about the works comprises 450 glow lamps. 
averaging 60 watts. Four pairs of rising mains are taken up 
either end of the Palace front, and lead to the working levels 
formed by four gantries among the scaffolding. From here 
thev feed lengths of * Striplite " running across the face of the 
building. provided with holders 3ft. apart and suspended 
from the scaffold construction bv leather ties. The men 
working on the face of the building with this light behind them. 
it is found, are able to progress with the work as quickly by 
night as by day. The Striplite also is found to be very adapt- 
able, giving no trouble so long as the lamp-holder attachments 
are not turned upwards in wet weather. Although the cranes. 
with the exception of one electric, are of thesteam type, allcrane 
platforms, jibs and the control houses are lighted electrically 
by metal lamps, and such lamps are found to give a most satis- 
factory service with regard to robust wear. The lighting of 
the forecourt itself, where good illumination is necessary for 
discerning the letters and numbering of stone blocks to be 
raised by the cranes, is effected by cargo fittings with four 90 c.p. 
metal filament lamps in enamelled steel reflectors, 12 of 
these being rigged on arms projecting from each of the legs of 
the crane gantries. No arc lamps have been found necessary. 
The motor load amounts to a total of 100 H.P., normal rating. 
and comprises eight motors, the leads for which are run round 
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the building on battens 5 ft. from the ground, and consist of 


7/16 cable of the lead wire armoured type. Five 2-ton hoists, 
each using a 10-12 H.P. motor, are used on the face of the 
building; also two 20 H.P. passenger lifts, each carrying 20 
men. At the extreme east end of the Palace one 10-12 H.P. 
Scotch derrick crane is used, which has a capacity of 3 tons. 
The other cranes, of which there are five, are of the steam type. 
The charges made for current supplied are 31d. for lighting and 
Id. for power. From the time that the ground was occupied 
by the contractors all lighting equipment was complete in 
five days, while the electric power plant was in operation 
within two weeks. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 
We give an account of the proceedings of the meeting of the 


British Association at Birmingham, which concluded on Wednesday 
(p. 980). "The following Papers of electrical interest read at that 
meeting are reproduced: ‘“‘ The Nature of the Electromagnetic 
Waves employed in Radio-Telegraphy and the Mode of their Propa- 
gation,” by Prof. G. W. O. Howe (p. 965); "Atmospheric Refraction 
in Wireless Telegraphy." by Dr. W. H. Eccles (p. 969); ** Domestic 
Electric Cooking and Heating—Results of One Year's Working," by 
Prof. J. T. Morris (p. 970); “Short Heat Tests of Electrical 
Machines," by Mr. W. R. Cooper (p. 972) and ** A Direct Method of 
Measuring Magnetic Susceptibility," by Mr. W. H. F. Murdoch 
(p. 976). Some of the subjects discussed are dealt with in our Leading 


Article (p. 978). 
Legal.—An important decision on the construction of the Home 
Office regulations for the use of electricity in mines is given on p. 988. 
Companies’ Meetings and Reports.—The half-yearly meeting of 
the Yorkshire Electric Power Co. is reported, and the directors’ 
reports of Bolekow, Vaughan & Co. and the Dundee, Broughty 
Ferry & District Tramways Co. are abstracted (p. 995). 


OBITUARY. 


H. Aron.—We regret to record the death of Geh. Reg. Prof. Dr. 
Hermann Aron, which occurred on the 29th ult. at Homburg v.d. 
Hohe, the deceased being in his 68th year. Aron was born at 
Kempen on October 1, 1845, and was educated at the Kóllnische 
Gymnasium in Berlin, and afterwards at the universities of Berlin 
and Heidelberg. At the conclusion of his scholastic career he became 
an assistant to Prof. Paalzow at the '' Works Academy” in Berlin. 
an institution which was the forerunner of the Technical High School 
at Charlottenburg. In 1876 he became attached to the University 
of Berlin as Privatdozent,and in 1880 was nominated professor. 
Prof. Aron's work in electro-technics, and especially in connection 
with meters, is well known to readers of THE ELEcTRICIAN. His 
earliest work in this branch of science was. however, on the theory of 
condensers. This was followed by researches on the theory of the 
microphone, accumulators and atmospheric electricity, while in 1883, 
on the occasion of the electrical exhibition in V ienna, he showed a 
system of transmitting signals electrically without wires. Prof. Aron’s 
eee ut work was connected with electricity meters of 

e pendulum type. l8 Sys r j 
ae oe ype. This system was also applied to gas meters 
- es aoe ANDERSON.—We announce with great regret the death, at 
E du ence, Cluny, Swanage, after only a brief illness, of Kenneth 

: wood Morrison Anderson, aged 60. Mr. Anderson was the 
m y son of Sir James Anderson (captain of the '* Great Eastern ” 

"ng her cable-laying expeditions, and afterwards very closely 
associated with the development of submarine telegr: hy). : Y 
himself at one time id tified wi nU s ilu. 
T. identified with several of the British telegraph 
oe ne At the time of his death he was a trustee of the Sub- 

ne Cables Trust and a director of the Exchange Tel hc 
He founded the well-known Londor R 
on stockbroking tirm of Kenneth 


Anderson & Co, 
Se 
. APPOINTMENTS VACANT AND FILLED. 
Waihi Gold Mining Co., 11, Abchurch-lane, London, E.C., require 


some shif i ipa : 
at Hora Boa N a ps their hydro-electric power station 
, aland. Experience in h.t. three- phase working 


sitv of Otago, Dunedin, N.Z. 


963: 


and in workshop practice essential. Salary £4 per week with 
quarters. First engagement two years. Applications to Messrs. 
Preece, Cardew & Snell, 8, Queen Anne’s Gate, Westminster, S.W., 


by Wednesday, Sept. 24. See an advertisement. 

An electric railway in the London district advertises for a wireman 
for traction motors. 

A draughtsman is wanted for general electrical work, with prac- 
tical experience in traction work preferred. Applications to C. M. E., 
Locomotive Works, Lancashire & Yorkshire Railway, Horwich, by 
27th inst. See advertisement. 

A firm of dynamo manufacturers advertise for assistant engineers,. 
d.c. and a.c.. in Manchester district. 

An advertiser requires an electrical engineer capable of designing 
and supervising running and maintenance of electric lighting dynamos: 
for heavy cars. Commencing salary £300 per annum. 

The British Westinghouse Co., Trafford Park, Manchester, are 
advertising for armature winders. 

Whitehaven Corporation invite applications for the position of 
Borough Electrical Engineer. Salary £250. Particulars from the 
Town Clerk. Applications by noon Sept. 22 

Applications are invited for the chair of physics in the Univer- 
Salary £700. Applications (on forms 
to be obtained from the High Commissioner for New Zealand, 13, 
Victoria-street, London, S.W.) by Sept. 21. 

Professors of chemistry and physies are required for Auckland 
University College, Auckland, N.Z. Salaries £700 each. Par- 
ticulars from the High Commissioner for New Zealand, 13, Victoria- 


street, London, S.W., to whom applications by Sept. 30. 


A lecturer in electrical engineering is required in the University of 
Queensland. Salary £350. Applications to the Registrar, The 
University, Brisbane, by Nov. 22. Particulars from the Secretary, 
Queensland Government Offices, 403-410, Strand, London, WC. 

Mr. L. Johnston, general manager of Gloucester Corporation: 
Tramways, has been appointed to a similar position under the 
Southampton Corporation, and will take up his new duties in à 
month's time. Mr. Johnston was selected out of 38 applicants for 


the post. 


INSTITUTIONS AND SOCIETIES. 


Institute of Radio Engineers.— This institute held its first meeting, 
of the present season at Columbia University, New York, on Sept. 
3rd. Vice-president Marriott announced the incorporation of the 
Institute under the laws of New York State. An interesting Paper: 
by Dr. Hans Rein, of the Lorenz Company, in Germany, describing 
the theory and apparatus of the '* Multitone System " was read by 
Dr. Goldsmith. The list of active members now numbers well over: 
200, and includes many prominent radio-telegraph engineers. 


ÁÁ 
ARRANGEMENTS FOR THE WEEK. 


MUNICIPAL TRAMWAYS ASSOCIATION —ANNUAL CONFERENCE AT 
SHEFFIELD. 


Tuesday, Sept. 23rd. 
8 p.m. Informal Reception at the Royal Victoria Hotel, Sheftield. 


Wednesday, Sept. 24th. 
10 a.m.  Mecting of Executive Council at the Town Hall. 


Tos e m. d the Town Hall by the Lord Mayor (Ald. § 
Jsborn) and Chairman (Ald. Sir Wm. Clegg 1 Me "of 
the Sheffield Tramways Committee. AE = 
10:30 a.m. Conference. Presidential Address by Mr. A. R 
Fearnley. Paper on © Advantayes and Disadvantage: of 
2 Platform Fare Collection," by Ald. S, Flint | RR 
2:90 p.m. Resumption of Conference Pa »r on “ i 
a 7A ry n A : 
tenance of Paving on Tramway 'Track, is ame reas 
of the Tramways Act, 1870," by Mr. W. C. Fenton purum 
Thursday, Sepr. 25th. l 
1 vs Mecting of the Managers’ Section 
“30 a.m. Conference at the Town H s j 
AT E Transport,” by Mr. J. B. Hae Min Patt 
2, pam Visit to Works. Special cars leave Blonk Vi 
oria Station Approach. EP nae vig 
7 p.n. Annual Dinner. 
Priday, Sept. 26th. 


9:30 a.m. Annual Business Meet; 
s Meet 
lla.m. Excursion to the Duken, at the Town Hall. 
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PROF. KAPP'S ADDRESS TO SECTION “G.” OF THE 
BRITISH ASSOCIATION.* 


(Concluded from page 943.) 


Summary.—The advantages of the various systems of electric traction, 
three-phase, single-phase and continuous current, are first dealt with. 
some details being given of lines which have actually been electrified on 
one or other of these systems. Figures with regard to electric traction 
on the main lines of the Italian State Railways are set out, while some 
information about the St. Gothard line is also given. 


The figures quoted in the earlier part of the paper show that where 
motor coaches are employed the continuous-current system has an 
advantage in weight over the single-phase alternating.current 
system. But main-line traction, including goods trains, is not going 
to be done by motor coaches, and if we come to large electromotives 
of some 2,000 H.P. to 3,000 H.P. then this advantage is likely to 
vanish. No high-pressure continuous-current electromotive has 
as yet been built for so large a power, and it is, therefore, not possible 
to make a direct comparison ; but, if we may judge from the largest 
engines yet built for moderate- pressure continuous current, there is 
little probability that the continuous-current system for high 
pressure can beat the single-phase system, and none whatever that 
it can beat the three-phase system. In the early days of single-phase 
traction some trouble was experienced in the matter of telephonic 
disturbance. A systematic investigation carried on for over a year 
on the Seebach-Wettingen line, chiefly by means of the oscillograph, 
showed that this trouble was due, not as had originally been sus- 
pected, to the commutator, but to the employment of open slots 
in the rotor, and the trouble nearly ceased when new rotors with 
semi-closed and spiralled slots were used. To further improve the 
telephonic service the usual remedy of metallic return and drilling 
the telephone lines was employed. Although by these means it is 
possible to render telephonic speech over a line alongside a single- 
phase railway nearly, and perhaps quite, as clear as it is along a 
continuous-current railway, there still remains the danger that the 
telephone lines may, by electrostatic induction, acquire a very high 
potential The remedy against this danger. first applied on some 
Swedish experimental lines, is to short-circuit the two wires of each 
circuit by a choking coil of very high inductance, the centre of which 
is earthed. The static charge is thus carried off to earth, whilst the 
telephonic currents are only inappreciably weakened. One of the 
advantages possessed by the alternating over the continuous current 
is the simplicity of regulation. There are no contactors and no 
rheostats used, the power and speed of the motors being adjusted by 
the use of tappings on the secondary side of the transformers. As 
transformers are necessary in any case in order to work with a high 
voltage on the trolley the introduction of tappings does not materially 
increase the weight, whilst at the same time it affects a great reduc- 
tion in the primary starting current. The only difficulty that still 
remains is that of sparkless commutation, and inventors have evolved 
many, and sometimes very complicated, arrangements for over- 
coming it. Asso often happens with engineering problems, the most 
simple solution is, after all, found to be the best in practice ; and of 
all the ingenious inventions patented during the last 10 years very 
little use is made by the designer of traction motors. Broadly 
‘speaking, only two methods are in use; the one is the method first 
made known by Messrs. Winter & Eichberg. where the working field 
is produced by direct excitation of the rotor and the transformer 
E.M.F. in the coils short-circuited by the main brushes is balanced 
by an E.M.F. of rotation due to a transverse field, and the other 
method applicable to the straightforward series motor where a 
non-inductive shunt is connected to the terminals of the compen- 
sating or commutating winding. The effect of a non-inductive shunt 
is to make the armature field slightly leading over the field produced 
‘by the compensating winding. The resultant of these two fields is 
in position coincident with the brush axis, but has in point of time 
a phase difference of a quarter period over the working current, thus 
balancing the E.M.F. of self-induction, which lags by a quarter 
period. Obviously this balancing effect can only take place when 
the motor is running, since it depends on the balance between an 
E.M.F. of self-induction, which is independent of speed, and an E.M.F. 
of rotation, which is proportional to speed. At starting, when there 
is no speed there is no compensation. Thus there would appear to 
be a new difficulty in the way of the use of single-phase current ; 
but also this has been overcome in quite a simple manner. Ex- 
perience has shown that a P.D. of 7 volts between heel and toe of 
brush, and a current-density of 15 «mperes per square centimetre, is 
permissible. If, then, we use narrow brushes, covering at any time not 
more than three segments, use coils of only one turn to each segment. 


 *PAbstract of an Address delivered at Birmingham last Thur-day by 
Prof. Gisbert Kapp, D. Eng. ` 


a CN 


a UG 


— 


and work at a reasonably low frequency, and not too high a total 
flux, it is possible to keep the transformer voltage and current. 
density well within the above limits. "This is not a severe limitation, 
for it enables the designer to use a flux out of one pole of 2-4 megalines 
if the frequency is 25, and 3-6 megalines if it is 15. The number of 
poles has then to be selected in accordance with the power desired. 
Obviously the lower periodicity is to be preferred, because the motor 
may be built with a lesser number of poles, and will then occupy less 
room—a matter of considerable importance, considering the limited 
space which is available in an electromotive. The frequency of 15 
has also some other advantages over that of 25. The E.M.F. of 
self-induction is proportionately less, and, in consequence, the power- 
factor is about 5 per cent. better. "The skin effect in the rails is much 
reduced, and also disturbances on neighbouring circuits which may 
be due to inductive or capacity effects. On the other hand, the 
generators become a little more expensive and the transformers on 
the electromotives a little heavier. But, notwithstanding these 
drawbacks, the balance of advantage is with the lower frequency, and 
that is the reason why the Commission of experts called together 
in 1904 by the Swiss Government to establish standards for the 
electrification of the Swiss railways has decided that 15 shall be the 
standard frequency, with a tolerance down to 14 and up to 165. 
Since then other States have fallen into line, 80 that 15 is now the 
standard frequency nearly all over the Continent of Europe. The 
standard pressure is likely to be 15,000 volts. For three-phase 
traction the standard pressure is 3,000 to 3.300 volts. 

The subject of electric main-line traction is so vast that in the 
limited time at my disposal I have only been able to mention a few 
of the important features of this interesting problem. A detailed 
aecount of all that has been done in electrification would take far 
more time than we can spare: but, by way of example, I give below 
two tables referring to the Italian State Railways. I am indebted 
for the information to Mr. v. Kando, who may justly be deseribed 
as the father of three-phase traction. 

The most recent example of single-phase electrification is that of 
the Loetsehberg line establishing direct. communication between 
Berne and the Simplon line. Tam indebted to Dr. Behn- Eschenburg. 
the designer of the electromotives, for the following information: 


ES Rh nc me 


Italian State Railways Electrified on the Three-phase System. 


In service. | ln construction. 


' Lecco Can: Bus- ll. | Genot 
. : ae Sav ova. 
Location of line. A i Meus jpg » Yooso: Bann 
| Sondrio, Ponte. ardo- | 
Chia- | derimo, | neechia co. | ene us 
' venna. | Busalla. Modone.| ^ 
Length, in km. ...... 107 19 | 58 45 | — 38 | 38 
Heaviest grade per! i | 7 
mille» sisisi t 722 35, 3 ' 25 | 1 17 
No. of trans. stations 10 | 4 | T 4 4 "^ 2 
Transmission voltage 20,000 .|13.000 759.000 762.000 | 25.000 d UD 
Trolley voltage ...... 3,000 3,000 ' 3.300 3,300 3.000 = 34 
Pict (cles Tere 15 15 | 16$ | 16$ 162 15 
Source of power ...... | Water | Steam , Water | Water* : Water* Water? 
No. of electromotive, l4 20 | 15 | 61 for the three lines 
No. of motor coaches 10 e oc | 
Weight of f min. ...; 150 190 ee h E 
trains (max...) 370 | 380 | 220 J pone 
Three-phase Electromotives on the Italian State Railways. 
PVPS vicios i eat eco 034 | 036 | 038 | 050 030 
EN | ZEE T9 Westing- 
Maker aon cete opto | Ganz. |Ganz.| Ganz. howe | s 
————M——————— —— | aw e ee 
Number in service....... - 2 3 4 | 40 e 
Number building......... EET A px | 45 16 
Total weight, tons....... | 45 | 6% 62 60 ' 66 
Weight on drivers....... | 45 43-5 43-5 60 48 
Number of driving axles ; 4 | 3 3 5 3 
Total number of axles... | 4 5 5 5 5 
Weight on drivers, tons 11-3 14-5 14-5 12 16 
Diam. of drivers, mm.... 1,396 1,600 1,600 1,070 1,630 
Freq. (cycles per second) | 15 15 15 165 
Method of transmitting Quill and 
torque of motor to | flexible d Cranks and Connecting Rods. 
.. driving axles | coupling 
Speed, in kilometres per 30 


32—64 224563 22-345: 37-550 — 


hour 75—100 
| Cascade 

Method of speed regu- Y Cas 
: D Si d Cascade Cascade < and pole- 
lation J | SM | changing 


* Steam reserve. 
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The section varies according to the gradient from 100 to 160 sq. mm. 


The power at the one-and-a-half-hour rating is 2,500 H.P., and the 
total weight of the engine is 108 tons, of which 85 tons is taken by 
the five driving axles. At the normal speed of 50 km. per hour the 


tractive effort- is 10 tons. This can be increased at starting to 18 tons. 


On the heaviest grade (27 per mille) the tractive effort is 13:5 tons, 


which suffices for a train of 310 tons. The maximum speed is 75 km. 


perhour. There are two 1,250 4.P. motors on each engine. 


trolley 520 volts. This is in excess of what is required by the motor, 


and thus provides for the event that the trolley-voltage should for 
The normal voltage 
At 


some reason fall below ths standard pressure. 
of the motors is 420, and the full-load current 2,700 amperes. 
starting on the level the line-current is about one-third of the full 
Joad-current, and the power 10 per cent. of the full power. When 
starting on an up grade of 27 per mille with a train of 310 tons the 
current taken from the trolley is 40 per cent. of the normal full- 
power value, and the acceleration 0:05 metres per second per second. 
The current is taken from the overhead trolley by two pantographs, 
the pressure being 15,000 volts and the frequency 15. The control- 
ler drums are each worked by an electromotor and rocking pawls 


under the electric control of a master controller, so that the driver 
is rclieved of any physical exertion in attending to the regulation of 


the motors. These have 16 poles, a compensating winding to in- 
crease the power-factor, and commutating poles shunted by a non- 


inductive resistance to ensure sparkless collection. The power-factor 


is about 0:95 over a range of load. The motor is geared by double 
helical wheels (ratio 1: 2:23) to a blind axle, from which the turning 
moment is transmitted tothe drivers by cranks and connecting rods. 
The weights are as follows: Motor, 11:8 tons: gear, 2 tons; trans- 


former, 7:5 tons; and controller, 1 ton; total, 22-3 tons. or at the 
The total 


rate of 17:8 kg. per horse power on the 11-hour rating. 
weight of the electromotive is at the rate of 43 kg. at the same 


rating. This is a remarkably high weight-efticiency, which has up 


to the present not been reached by any continous-current electro- 
motive, and has only been surpassed by the three-phase 2,000 H.P. 
electromotives (taken at the one-hour rating) of the Italian State 
Railways, which works out at 30 kg. per horse-power. 


In conclusion, let us brietly glance at what is being done in the 


electrification of the Gothard line, that main link of commerce be- 
tween Germany and Italy. I am indebted for the following notes on 
the subject to Mr. Huber-Stockar, the scientific advisor to the Swiss 
Government in the matter of railway electrification :—The part to 
be electritied first is that between Erstfeld and Bellinzona, a total 
length of 110 km., of which about 29 per cent. is in tunnel. This 
part also contains the longest and heaviest grades, so that the limita- 
tions of steam as compared with electric traction are here most pro- 
minent and a relief most urgent. On this section the average daily 
itrain movement, taking both directions together, was, in 1911, not 
less than 1,680,000 km.-tons, and the maximum on any day 
2,282,000 km.-tons. It is estimated that in 1918 the average train 
movement will have increased by 35 per cent. over 1911, and in 1928 
by a further 30 per cent. In the 45 km. on the north side of the tun- 
nel the train climbs 569 metres, and in the 65 km. on the south it 
descends to Bellinzona 900 metres, with a steepest grade of 27 per mille. 
The section Erstfeld-Airolo isto be opened for electric traction in four 
years from now, and the southern section one year later. The pre- 
sent arrangements are made with the intention of extending the elec- 
tric service on the north to Lucerne (60 km.), and on the south to 
‘Chiasso (55 km.) at some future date not yet fixed. There will be 
two large power-stations, one at Amsteg, where at first 32,000 H.P. 
will be available on the turbine shafts, and 56,000 to 60,000 when 
the station is completed ; and the other at Piotta, where at first 
40.000 H.P., and finally 50,000 n.p. will be available. The head of water 
in the northern power-house is 267 metres down to the Reuss, and an 
accumulation of 1 million cubic metres is provided for to compensate 
for diurnal variations. In the southern power house the head of water 
1s 900 metres, and there the Ritom Lake offers a natural reservoir, 
with 19 million cubic metres, to compensate for annual variation in 


the water-supply. The power current will be sent along the line i 


by two independent cables, each capable of carrying the full power 
‘at twice 30,000 volts, with neutral earthed. The current will be 
transformed down to 7,500 volts at first, and 15,000 volts later on, 
If the expetience gained with the lower pressure should warrant the 
Increase to double pressure. This will not involve any additional 
plant, since the secondary winding of transformers both along the 
line and on the locomotives can from the first be arranged with this 
alteration in view. It is also contemplated to establish sub-stations 
in Biasca, Goeschenen, Lavorgo, and Bellinzona. The trolley wires 
will be suspended from gantries, each wire independently insulated. 


Each has 


its own transformer and controller, the principle of duplication being 
carried out in all the details, so that in theevent of a defect to any one 
pert the other remains serviceable. The potential difference between 
tappings is 45 volts, and the last step gives with 15,000 volts on the 


| The feeders are separate for the up and down line, and are 100 sq. mm. 


At all railway stations there are change-over switches 
for trolley and feeders. In the tunnels the wires are carried by 
brackets fastened to the crown of the tunnel The rails will be 
bonded, and, in addition, there will be a bare return conductor 
either laid in the ground or placed between the trolley wires. A 
variation in the supply of voltage of from plus 10 to minus 15 per 
cent. is allowed for. There will be no motor coaches used, only 
electromotives. It is intended to haul express trains weighing 420 
tons with a speed of 50 km. per hour on grades of 26 per mille, for 
which service the electromotive will have to develop 3,000 H.P. on 
the rails. Goods trains weighing up to 670 tons will run with a 
speed of from 27 to 28 km. per hour, and have two electromotives, one 
in front and one in the rear, each rated at 2,800 n.p. Passenger 
trains will be heated by steam, the boiler being carried in a special 
heating coach. Except for the stipulation that the traction must be 
single-phase at 15 frequency and a voltage of 7,500, which may 
eventually be raised to 15,000, no definite type of electromotive has 
as yet been selected, but there can be no doubt that several of the 
already existing types of mono-phase electromotive can be adapted to 
the special requirements of the Gothard line. 


in section. 


THE NATURE OF THE ELECTROMAGNETIC WAVES 
EMPLOYED IN RADIO-TELEGRAPHY AND THE 


MODE OF THEIR PROPAGATION.* 


BY PROF. G. W. O. HOWE. 
City and Guilds (Engineering) Coll-ge, South Kensingtov. 


If power be transmitted by means of continuous current from one 
point to another. not, as is usual, by two parallel circular condue- 
tors, nor by a concentric cable, but bv two wide strips of thin copper 
placed face to face and close together, both the magnetic and the 
electrie fields will be approximately uniform throughout the space 
between the strips in any plane section normal to the direction of 
transmission. For this reason the consideration of such a trans- 
mission line proves an excellent method of approaching such con- 
ceptions as are involved in Povnting's theorem and electromagnetic 
wave phenomena. Although this method has its limitations it will 
be seen to yield important results. After considering the continuous 
current case, it will be shown that by using the same transmission 
line for alternate currents one is led to a clear conception of the 
nature of those gigantic electromagnetic waves which, emanating 
from a “ wireless " aerial,-spread over the earth in every direction. 
lt will be shown that some of the fundamental ideas commonlv 
accepted and taught in text-books on radio-telegraphy are fallacious. 

Considering first the transmission of energy by means of con- 
tinuous currents, let i be the current in amperes and e the P.D. in 
volts. If the resistance of the strips be neglected, the latter will be 
constant from end to end of the line. If b is the width of the strips 
and d the distance between them, the strength of the magnetic field 
between the strips is easily shown to be | 

H 4m 1 

10 6 

If the strips are very close together H will be constant in the space 
between them and zero elsewhere. The same is true of the electric 
field, the strength of which is given by the formula 

E=e/d volts per centimetre. 


H and E are evidently at right-angles and their product 
ám te 
HE i 
10 bd 
Now the power transmitted is te watts or joules per second, and 
this power is transmitted through the dielectric space between the 
strips and not through the strips themselves, which merely act as 
guides. The walls of a speaking tube act in very much the same way 
in guiding the energy which is transmitted as sound waves. 
The energy transmitted across each square centimetre of dielectric 


cross-section will be 
10. |. 
| .. Joules per second. 
T 
Thus, at any point in space where there is simultaneously a magnetic 


field H and an electric field E at right-angles, there is a transmission 
of energy in a direction at right-angles to the plane of H and E, equal 


10 , 
to — HE joules per second or watts, where E is expressed in volts per 


centimetre. This is Poynting's theorem. The relative directions 
* A Pajer read before Section G of the British Association. | 
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of H, E and the transmission of energy can be seen from Fig. 1 to be 
represented by the first and second fingers and the thumb respectively 
of the left hand, set mutually at right-angles. 

If the line is opened at the receiving end the current ceases and 
there is no magnetic field, but only the electric field. If the line is 
short-circuited the P.D. between the strips falls to zero and with it 
the electric field, leaving only the magnetic field. In neither case, 
however, is there any transmission of energy. For energy to be 
transmitted the electric and ‘magnetic fields must exist simulta- 
ncously in the same space, and must be, to some extent, at right 
angles to each other. This is an important point often overlooked 
when considering the nature of the electromagnetie waves by which 
energy is radiated from an antenna; we shall return to it later. 


energy transmission in watts per square centimetre is given at every 
10 
point, at every moment, by the formula que 


If the non-inductive load be replaced by a choking coil of negli- 
gible resistance, or by a condenser with negligible losses, the voltage 
and current vectors will be 90 deg. out of phase, not only at the end! 
but all along theline. This is easily proved, because the voltage drop 
is at right-angles to the current vector and the capacity current is at 
right-angles to the voltage vector at every point. The current in 
the line at any moment is a maximum when the P.D. is zero, and vice 
versa, so that we have alternately a storage of magnetic energy and a 
storage of electrical energy, but no resultant transmission of energy. 
In this case we have stationary waves on the line. 

Returning now to the case of the non-inductive load, the velocity 
of the wave along the line is easily found from Fig. 3.. The inductive: 
drop per centimetre is Li ; for a length [the drop is oLil, and this. 
is set off around the circumference of the circle described by the 


» ` k 
© eRe Se TE, 
a ea Up WWW EXER E 
(e) ` ` = 1 
¢ i Mose MEIN 
“Cross Section of Line 4 Cross Section of Line 
showing Magnetic Field. showing Electric Field. 
Fic. 1. 


The inductance of the line per centimetre of length—that is, the 
flux produced in the space between the conductors by unit current — 


T d . 
2 = enrl S. 
ioe 


. . T . 
is evidently b absolute units, or 
LI . . *. b 
The capacity between the strips per centimetreoflengthis — || abso- 


farads if the dielectric ie air. 


b 
lute units, c. ——I 
units or d Blond 


uu Ke whi. 


Current. P.D. 
FG. 3. 


vectore. If we take such a length along the line that o Lil —2me, we 
arrive at à point where the phase is the same as at the end; this. 
value of l is therefore the wave-length A. 


: 2me 2 Y 
Hence, m 2 


wli oy KL KL 


and the velocity of the wave 


We shall now assume that the dynamo or battery i? ,epiaced by an =A. eme 
alternator with a frequency of ~ cycles per second, znd that the load VKL 
at the far end of the long line is non-inductive. Every centimetre of Substituting the values of K and L, we have 
the line has a certain inductance, L, and a certait. capacity, K, the | 


values of which we have just seen. The actual line could be replaced 
approximately by a number of inductances and condensers arranged 
as in Fig. 2. The conductor resistance and the leakage are both 


7 = — 3 x I0" cm. per second. 
4nd b ` 9x 100 


assumed to be negligible. A vector diagram can now be built up by 
assuming a current through the non-inductive load and gradually 
working back along the line in the usual way. The vector diagram 
is greatly simplified, however, if the resistance r, constituting the 
load at the end of the line, is made equal to /L/K. (This ratio is a 
very important characteristic of the transmission line; it is some- 
times called its surge impedance. By German writers it is called ite 
“ Wellenwiderstand ''—:.e., wave-resistance.) 

If r=+/ L/K, the vectors of both current and voltage maintain a 


constant length—that is, an ammeter placed anywhere in the line 
will give the same reading, as will also a voltmeter connected 
between the lines at any point. In addition to this the two vectors 
will be in phase at every point. This can be readily seen from a con- 
sideration of Fig. 3. If 7 be the root-mean-square current at any 
point, the voltage drop per centimetre at that point will have a root- 
mean-square value of oLi (v= 25 c), and will be 90 deg. out of phase 
with the current. If e be the P.D. between the lines at any point, 
the capacity current per centimetre at that point will have a R.M.S. 
value of oKe, and will be 90 deg. out of phase with e. For the cur- 
rent and voltage vectors to maintain a constant length and rotate 
together it is obviously necessary that oKe/i— wLi/e. . 
Since efi r, this is equivalent to r= A/L/K. With a load of this 
value the energy is absorbed as fast as it arrives, and there is no 
reflection back along the line to cause stationary waves. The result 
is just the same whether the line is short or long. At those points 
along the line where the current, and therefore the value of H, is a 
maximum at any moment the P.D., and therefore also the value of E, 
will be a maximum at the same moment (Fig. 4). The rate of 


Hence, the electromagnetic wave travels along the line with the 


velocity of light. 


We have seen that the ratio e/i is constant all along the line and 
LS Ke? 


equal to \/L/K; therefore, 9 = 9” that is,the total energy in each 


cubic centimetre of the dielectric space is at every moment equally 
divided between the magnetic and the electric fields. The total 
energy in 1 em. of the line is Ke?;,,, where ein, is the instantaneous 


`- Magnetic Field Direction 
Electric Field' of Current 
——- -«——— 

r NIUBS Jer 
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value of the P.D., and the average value of the energy per centi- 
metre is Ke*, where e is the R.M.S. value of the P.D. This energy 1$ 


being transferred with the velocity v— and the amount of 


1l 
VKL 
energy arriving at the far end in a second will be 


; } K e. 
Ke? x VELO e? x LR joules. 


The electromagnetic waves in the space between the two strips are 
of the simplest possible type—viz., plane waves. If the two strips 
are made several hundred miles wide and several hundred feet apart, 
and if the lower strip is replaced by the earth, no essential change 18 
made in the nature of the waves ; it is simply a matter of scale. We 
should then have sweeping over the surface of the earth plane electro- 
magnetic waves. In many problems connected with radio-tele- 
graphy it has been assumed for the sake of simplicity that the waves 
employed are of this type.* It may be objected that, in the case of 

l a es 


* Zenneck, “ Annalen der Physik," 1907, Vol. XXIII., p. 846. 
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radio-telegraphy, we have not a transmission free from loss with a 
non-inductive load of a certain definite value at the far end. In the 
theory of the propagation of telephone currents it is a well-known 
and easily proved fact that for a long line in which the energy is 


dissipated before it arrives at the far end, where it might otherwise 


be reflected, the apparent impedance of the line is equal to 4/I/Y, 
where I==-R+joL is the impedance of unit length of the line and 
Y=G+joK is the admittance of unit length (G is the reciprocal of 
the insulation resistance, j= y/ —1 and w=2r-). If R and G are 
small compared with oL and œK, the apparent impedance of the line 
will be simply 4/L/K, and the current at the sending end will be in 
phase with the applied P.D. so that the line appears to be non- 
inductive. This will also be true if R/L=G/K, which is the condi- 
tion for Oliver Heaviside's distortionless transmission line. In the 
case of radio-tclegraphy the damping is small, especially over the 
sea, and we make little error in assuming that the current and P.D., 
or, as we must say if we refer to the space between the conductors and 
not to the conductors themselves, the magnetic and electric fields 
are in phase. 

We can, however, approach much more closely to the actual radio- 
telegraphic waves by assuming that the two parallel strip conductors 
radiate from the alternator in all directions. The upper strip now 
becomes an upper dise and the lower strip a lower disc, or merely the 


earth, while the alternator is imagined to be connected between the 


centres of the dises. All round the edges of the dises, which we 
imagine to be of enormous diameter, we can assume a non-inductive 
load of the correct value to be uniformly distributed, or, more in 
accordance with facts, the resistance of the lower dise (the earth) 
may be assumed to dissipate the radiated energy so that none ever 
reaches the limits of the dises. The transmission will. however; be 
no longer perfectly distortionless, unless we assume that the leakage 
bears the necessary relation to the resistance, but this is a point of 
minor importance. 

The magnetic flux will be distributed concentrically around the 
generator in alternate belts in opposite directions, there being no 
flux except between the discs. Passing outwards from the centre of 
the disc one would pass through successive belts of eurrent flowing 
alternately radially outwards and radially inwards. At every point 
in either dise there is an alternating radial current. 

The radiation of energy is in this case strictly evlindrical, but. is 
otherwise identical with the radiation from a " wireless " antenna. 
The electric and magnetic fields in the neighbourhood of the lower 
dise are identical in their nature with those near the earth, but the 
variation with the distance from the generator is different. 

This want of agreement is entirely removed by making the height 
of the upper disc above the lower vary directly as the distance from 
the centre, or, in other words, by replacing the upper disc by an in- 
verted cone, as shown in Fig. 5. The alternator is connected bet ween 


LI 
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the apex of the cone and the point of the earth almost in contact with 
it. This supposititious arrangement not only gives a radiation of 
electromagnetic waves almost identical with that of wireless tele- 
graphy, but at the same time lends itself to very simple calculation. 
Contrary to the case of the two parallel dises, the inductance per 
radial centimetre of this new multi-directional transmission line is 
constant—i.e., independent of the distance from the origin—as is 
also the capacity per centimetre. In this respect the inverted cone 
arrangement is similar to the ordinary telephone line or the two flat 
strips already considered, and leads to the same simple formule and 
the same vector diagrams. 

To calculate the inductance per radial centimetre we have to find 
the flux per radial centimetre when unit current tlows stcadily out- 
wards in the cone and returns radially to the centre of the lower disc. 
Let a be the angle between the cone and the lower disc, x the distance 
from the centre and d the distance between the cone and the earth, 
measured along the circular arc, then d— ax. The length of the mag- 
i ri path is 27, and the flux per radial centimetre for unit current is 

( 

22; 4 and the inductance per centimetre is, therefore, 2a . 10-9 
henry. The capacity per radial centimetre is obviously that of a 
plate condenser with plates of area 27x, separated a distance d, which 


. 2r 1 
3 5z absolute units, or ——- — —— mfd. 


ind 2a 2a x 900,000 


Hence, apart from damping, the current and the P.D. will vary 
from point to point exactly as in an ordinary telephone line with 
these values of inductance and capacity per unit length. The 
strength of the clectric field E at any point is found by dividing the 
P.D. at the point by the distance between the cone and earth, which 
varies as the distance from the generator. Now we have already 
proved that, apart from damping, the P.D. has the same amplitude 
all along the line, hence the strength of the electric field E will vary 
inverscly as the distance from the centre. Again, since the length 
of the magnetic path varies directly as the distance from the centre, 
the magnetic field strength H must vary inversely as the distance. 
This agrees with the results obtained for the radiation of electro- 
magnetic waves from a Hertzian oscillator or antenna. Tt is seen, 
therefore, that, taking the earth as the lower disc and replacing the 
upper atmosphere by the perfectly conducting inverted cone, a 
system of electromagnetie waves is generated and propagated, and 
these waves are identical in their nature and properties—at least, in 
the neighbourhood of the earth—with those electromagnetic waves 
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employed in radio-telegraphy, and vary in intensity from point to 
point on the earth's surface in exactly the same way. This radia- 
tion cannot be called evlindrical, but is essentially spherical, the 
wave fronts being approximately portions of spheres. 

Although this supposititious arrangement gives the correct values of 
E and H near the surface of the earth, this cannot be so for the u pper 
atmosphere, where, instead of ending normally on an upper conical 
surface, the electric field forms loops as shown in Fig. 6. 


CALCULATION OF THE ÁNGLE a BETWEEN THE CONICAL SURFACE AND 
THE EARTH. 


If one is merely considering the question from a qualitative point 
of view, the slope of the upper conical surface is immaterial. To 
make quantitative caleulations, however, the angle must be so 
chosen that the total amount of energy in the advancing wave bears 
the same relation to the values of H and E near the earth's surface as 
it does in the actual radio-telegraphie wave. The correct value of 
this angle is easily calculated. On the assumption of a perfectly 
conducting flat carth, the strength of the electric and magnetic fields 
at the carth's surface duc to a vertical aerial is given by the follow- 


ing equation* :— 
f wË 
I v 


4 wl : 
E=H= max i ; 
10 E: 


where inay, is the maximum aerial current in amperes, 


o—2mv, i 
x= distance from aerial in centimetres, 
and v=velocity of light in centimetres per second. 


me Hage . 
Therefore, Enas = H pax = ay CER units, 


bee ` 60 ] jux . 
Pinas. = X 300— — "5 volts per centimetre. 
ot X 
, ; cvs OD 1? 
Again, the total power radiated from a vertical aerial is —- - ergs 
v 


or 


per second,t where I is the amplitude of the antenna current in 
clectrostatic units. Putting the current in amperes and y==3 x 101" 


we have 
0:61 x P, x 9x 1019 


3 x 10!9 


ergs per second 


=Z 8p 72 * 
—18 3 mnax. Watts 
= 96:6 py Watts. 


Now in the supposititious case of the inverted cone and the per- 
fectly conducting lower dise, the amplitude of the total radial alter- 
nating current is the same at all distances from the centre, and thu 


eee 
Vol. IL, p. 300. 


* Abraham.“ Theorie der Elektrizität,” 
T Abraham, loc. cil., p. 304. 
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length of the magnetic path is 2z. 


c The strength of the magnetic 
field at a distance x will therefore be 


ra 
VE 4 
id mav, frar 
Lic T Fn 
en Te ot 
and the electric field 
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i 60 . : ' 
and E. = „ max, volts per centimetre. (Note.—H .,,, = Emay. if the 


latter is expressed in electrostatic units.) 
Y . > . . . . / r 
Now the apparent resistance of our transmission line is 4/L/K, 
and the power supplied to it by the alternator, and therefore trans- 


: T E L | 
mitted along it is i?g ys. T ——dPyws X 60a watts. In the case of the 
actual acrial the power radiated is 36-6 ir ys. Watts. Hence, for the 
radiated power to be the Same in each case, we must have 
36-6. ona 0-6] = 
This angle can be found in another way without considering the 
apparent resistance of the transmission line. We have seen that by 
Poynting's theorem the power transmitted across a square centi- 
À É 1 
0 6 3 rq" 
Ht. l'he 
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centimetre will therefore be 


60a = 35 deg. 


metre is equal to watts. 
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maximum PAE per square 


30 ? 


max "mi IN, 


watts, and 


or PA ee 
this will be the radiation at any point at the moment when H and E 
have their maximum valuesatthat point. Since both H and E vary 
according to a sine law, the average rate at which energy is trans- 
mitted across each square centimetre is equal to half the maximum— 
307g qs 30 rays. 


d pm 
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watts, The total radiation is x 9r X ax 


mrt T. 
= frys, X 60a watts, as found by the other method. 
Hence, if the arrangement of inverted cone and lower disce is to give 
a correct representation of the actual radio-telegraphic waves, as 
regards both H-and E and the total radiated energy, the angle e 
cannot be such a sinall angle as in Fig. 5, but must be exactly 35 deg., 
as shown in Fig. 7 
It will be evident from the foregoing, and especially from Fig. 4, 
that the vertical electric field is à maximum at any point at the same 
moment that the magnetic field at the same point is a maximum. 
The writer has found that there is a prevalent idea that the succes- 
sive bands of vertical electric flux sweeping out from the antenna 
with the velocity of light alternate with bands of magnetic flux. This 
is not so; the electric and magnetic fields occupy the same space at 


viz., 


r? 


l 


— a- -m [= 


the same moment, and the successive bands are separated by spaces 
in which both H and E fall simultaneously to zero. - This is only true, 
however, if we avoid the immediate neighbourhood of the antenna. 
The current in the antenna, and therefore its magnetic field, are zero 
at the moment when the P.D., and therefore also the electric field, are 
approximately at a maximum. It is important to notice, however, 

that if the current and P.D. were exactly 90 deg. out of phase, the 
antenna oscillation would be wattless, and there could be no radia- 
tion of energy. The radiation has a similar effect to the introduc- 
tion of an additional resistance in the antenna, and constitutes the 
useful load on whatever may be used to maintain the oscillation. In 
the immediate neighbourhood of the aerial there are powerful mag- 
netic and electric fields, which are nearly 90 deg. out of phase, and 
which produce, for the most part, an oscillation, as distinct from a 
transmission of energy. It is only the components of H and E that 
are in phase which can cause a transmission of energy, and the other 
components are negligible beyond a certain distance from the 


antenna. 
If there were no radiation the antenna could be represented by an 
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equivalent inductance, capacity and resistance forming a closed 
oscillatory circuit, as in Fig. 8, where I is the spark-gap circuit and 
II the equivalent aerial circuit. In Fig. 8 a new cause of damping 
can be introduced into circuit II by opening the switch s, viz., a 
transmission line, which, if infinitely long and free from losses, acts 
exactly as an additional non-inductive resistance in the circuit. 
Here it is evident that a part of the oscillating energy is now trans- 
' mitted away along the line and that in this line current and P.D. are 
in phase. 

As we have already said, there is a prevalent idea that the electric 
and magnetic fields succeed one another alternately ; the fourth 
chapter of Prof. Flemings “ Elementary Manual ‘of Radio-tele- 
graphy,’ which is devoted to a study of electromagnetic waves, is 
permeated through and through with this fallacy, which is even sup- 
ported by mathematical treatment by giving incorrect solutions for 
the differential equations. * For instance, on p. 123, it is stated that 
" at the same point in space the electric component is a maximum at 
the instant when the magnetic component is zero and vice versa ; 


E 


Transmission Line 
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in other words, the two vectors differ 90 deg. in phase," and again, 
* we should detect these regions of magnetic flux and electric strain 
alternately succe eding one another at that place.” 
Again, on p. 133, “ the state of alternate cleetric strain and mag- 
netic flux which constitutes an electric wave. 
The mathematical treatment on pp. 124 and 125 leads to the two 
equationst 


PH 1 d:H a) 
d pK dz?’ mM 

[2 2 
d? E l d E a Q) 
dt? aK dz? 


where z is measured in the direction of propagation. 
Now, although these two equations are identical in form, Prof. 
Fleming takes as their solutions 


zod ' : 
E= E, sin 2z (G-r) —— E 
z t 
= 2 —-},..... e. (0 
H — H, cos ( a (4) 


and then goes on to say, ** If we keep £ constant and plot out; caeh 
of the above equations for E and H in terms of z, we find we obtain ü 

wavy line or sine curve in each case, but that the maximum of one curve 
coincides with the zero point of the other." The reader is then given a 
figure showing how he may cut out two pieces of cardboard in order 
to impress this absolutely wrong conception more firmly in his mind. 
If, instead of doing this, he applies the formula connecting E and H, 
which is correctly given on the previous page, viz., 


dH dE 
P dt d: 
he will find that (3) and (4) are impossible as solutions of (I) and (2) 
under the assumed conditions, and that it is essential that the 
trigonometrical functions in (3) and (4) must be either both sines or 
both cosines. 
The physical meaning of this is easily seen from Fig. 9, which 


represents the values of H and E at various distances from the 


source at any moment. The arrow shows the direction of propaga- 
iad sain, c a A UERSUM ENIM E 
* The statements here criticised occur in the first edition of the 
" Elementary Manual" On the receipt of an advance proof of the Paper 
Prof. Fleming wrote to the author pointing out that the error had been 
discovered and corrected in & second edition, published three years ago. 
The author must therefore apologise to Prof. Fleming for having done 
him the obvious injustice of criticising statements which he himself h 
already corrected. Had the author known of this later edition, this part 
of the Paper would have been very much modified. 
+ Prof. Fleming makes a mistake in assuming that because E diminishes 


2 


dE ad 
as we remove from the origin, we must therefore write E— d- ôz inste 
dE 
of E+- Similarly for H, but fortunately these mistakes do not. 
affect de final result. 
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© dE/dz is à maximum. 
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1 tion. 


value of E is the same along each of its vertical sides 
Hence H and E are in phase. 


The same is true in a sound wave. 


a quarter of a cycle by an equal-pressure distribution of velocity. 
The maximum velocity occurs at points a quarter of a wave-length 
away from the points of maximum pressure. When sound waves 
travel through space, however, the conditions are very different ; 
the compressional waves are in phase with the velocity waves, that 


is to say, the air particles which have the maximum compression or 


maximum rarefaction at a given moment are those which are moving 
with the greatest velocity (see Poynting and Thomson's “ Sound," 
p. 13). 

Returning now to the electromagnetic waves travelling over the 
earth's surface, we have seen that the calculated strength of the 
electric field near the surface is 60é/x volts per centimetre, where i 
is the current in the sending antenna. This field is normal to the sur- 
face—1i.e., it is a vertical field. These results are confirmed by ex- 
periment if the distance from the sending antenna is not too great. 
The distance at which marked discrepancies appear depends on the 
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wave-length employed and especially on the nature of the earth's 
surface. These discrepancies are to be expected because we have 
made three assumptions :— 

(1) That the earth is a perfect conductor, whereas dry soil might 
be better described as a poor insulator ; 

(2) That the earth is flat ; and 

(3) That the atmosphere is a perfect and uniform dielectric at 
all heights. 

À large amount of mathematical work has been devoted to the 
effect of the resistance and specific inductance capacity of the earth's 
crust, and also to the effect of curvature. "The nature and effect of 
the upper layers of our atmosphere is the subject of a great deal of 
speculation at the present time, but all these questions call for 
systematic research on a large scale. Their discussion would go 


beyond the scope of this Paper. has 


ATMOSPHERIC REFRACTION IN WIRELESS 
TELEGRAPHY.* 


BY W. H. ECCLES, D.SC. 


V It seems to be agreed among the mathematicians who have worked 
at the subject that wireless telegraph signals could not be trans- 
mitted a quarter way round the globe by means of diffraction. 
According to some numerical results of J. W. Nicholson, a station 
rated at more than a million kilowatts would be required for com- 
munication with Buenos Ayres if diffraction alone were utilised. 
These calculations have all been made on the supposition that the 
earth is a perfect electrical conductor, and that the medium sur- 
rounding it is electrically homogeneous ; but these conditions are 
by no means fulfilled, and it has been suggested that the trans- 
mission of signals to great distances is successful either because the 
‘earth is not a perfect conductor or because the air is not a perfect 
dielectric. 

Sommerfeld Ims shown that the boundary conditions between & 
homogeneous dielectric and a flat imperfect conductor led to a term 
In his equations which may be regarded as representing a surface 
wave which forms part of the whole propagated system. If this 
surface term were at all important in the case of a spherical earth, 
it might help us to understand the propagation of signals; but the 
application of the same methods to the imperfectly conducting 
Sphere, when made by March,f indicated that the effects at a distance 


*A Paper read before Section G of the British Association, 
T Anna'en der Physik , Vol. XXXVII. 


At A the flux through the small stationary rectangle is not 
changing, while at B the rate of change is a maximum. The E.M.F. 
or the line-integral of E around the rectangle is zero at A—i.e., the 


whereas at B 
Our sending antenna is here 


replaced by an organ pipe in which we have stationary waves, with 
a stationary distribution of pressure at one moment, succeeded after 


were of the same order as those deduced by the theory of diffraction 
over a perfectly conducting sphere. 

The other possibility. that the electrical heterogeneity of the 
atmosphere assisted propagation, has been put forward by the 
author.* The atmosphere is always and everywhere ionised to 
some extent, and is almost certainly more ionised at high levels 
than at low. Some years ago Heaviside pointed out that if strong 
ionisation sets in suddenly at some high level then this layer would 
act as a reflecting envelope, and make possible the propagation of 
waves to the Antipodes. At night signals may travel to remarkable 
distances whatever their wave-length, and this suggests reflection 
rather than refraction; in the day signals of great wave-length 
travel best, which suggests refraction. The hypothesis introduced 
by the author, which attempts to account for this, is based on the 
assumption that the sun's rays ionise the atmosphere in such à way 
that the concentration of ions increase gradually as we ascend in 
the atmosphere. In this event, a ray started horizontally, say, will 
pursue a curved path with its concavity towards the earth; and 
thus, if the ionisation is great enough, an electric ray may follow 
and overtake the curvature of the earth. 

The fundamental theorem is that the velocity of electric waves 
through a gas is increased by the presence of ions of molecular size 
in the gas. t The velocity of long electromagnetic waves will thus 
exceed the velocity of light in an ionised medium, As this seems 
difficult of belief, the following rough plivsical explanation is offered : 
Consider a molecule carrying an electric charge in the electric field Z 
of the waves; it experiences an alternating mechanical force urging 
it to and fro. If Z is small, the direction of the motion is that of Z. 
The motion of the charge constitutes a convective electric current, 
which may be regarded as a displacement current proportional] to 
the charge and the velocity. Now, the velocity produced by the 
force is nearly 90 deg. in phase behind the force. This may be seen 
from the analogous fact that the current produced in a choking coil 
by an alternating voltage is nearly 90 deg. hehind the voltage. But 
the true displacement current in a dielectric free from charged 
molecules is proportional to xdZ/d!, where y is the permittivity and 
t is time. From the analogy with the current produced in a con- 
denser by an alternating voltage, we see that this true displacement 
current is about 90 deg. in front of the voltage in phase. Thus the 
displacement current due to the ions is opposite that due to x—that 
is to say, the ions produce in effect a reduction of «x. This involves 
an increase of the velocity of the waves. The amount of the increase 
depends on the amplitude of motion of the molecules as well as on 
the phase. 

The mathematical law according to which the ionisation increases 
as we ascend in sunlit air is quite unknown. Nevertheless, it is of 
interest to examine the trajectory of rays in an atmosphere obeying 
an assumed law. The problem of the rays in a medium disposed 
in concentric spherical shells of continuously. varying refractive 
index is a familiar one in optics. If p be the refractive index at any 
point, P, of the path at a distance, r, from the centre of the sphere, 
and p the perpendicular from the centre O on the tangent to the 
trajectory at the point P, then the sine law of refraction yields the 
equation, 

pp- constant. 
The constant is uapa when the symbols refer to the starting point A 
of the ray on the earth's surface. Let @ represent the angle POA, then 
the above equation becomes 
dé= — HoT olr E 
rA/ pr? — py? py? 
When y depends solely on r, and is one of a limited number of 
functions of r, 6 can be expressed in terms of r by elementary integrals. 

As a simple example, suppose u— a/rnt! for distances extending 
to a few hundred miles from the surface of the earth. Let R be the 
radius of the earth and ¢ the zenith angle of a ray starting at any 
point, A, of the surface. Then integration gives for the polar 


equation of the ray 
r^ sin (— R, sin (n8 + (), 


and the ray reaches the earth again at the point given by 
0— (n — 2()/n. 

By following the paths of two consecutive rays in a plane the energy 
flux-density through the medium at any point of the trajectory 
can be compared with that at a standard distance from the source. 
The points of interest to us are on the surface of the earth. Taking 
two consecutive rays at the angle ¢, the elementary area cut off on 
the unit sphere by rotating the rays about the vertical is 27 sin ¢ d£, 
and that cut off on the orthotomic surface at the point (R, 6) is 


* “ Proc," Roy. Soc., A, Vol. LXXXVII., June, 1912. 
t Eccles, loc. cil., and J. Salpeter, ‘‘ Phys. Zeitsch," 14, p. 201, March, 
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2r R sin 6 sin (dz. Let W, be the energy flux density at the unit 


distance when (="; then, by Hertz's equations of the field of a 


radiator, the flux-density at anv angle, ¢, is W, sin? ¢ Hence, if 
there are no losses by absorption in the medium, 
W,sin*£ . 2r sin ((—d()-—W . 2rR sin Ó sin (dz, 
where W is the energy flux-density at any point of the trajectory. 
Near the earth's surface we have, by geometry, 
di tan¢ dé 


dz: R dé 
Therefore 


Ww sin’ ¢ dQ n cos’ 1n6 

Wi R? sin dcos¢ dO 2R? sin sin 148 

The wave fronts near the receiving station make an angle, ¢ with 
the horizontal there, and therefore a vertical antenna absorbs energy 
per unit length at a rate proportional to W sin? ¢ [A horizontal 
antenna would absorb at the rate W cos? (]. Hence the rate of 
absorption of energy may be written 


nW! 


: cos’ $n6 
W- = 


ƏR sin 8 sin $08 


where W and W, may be supposed measured in watts. Let us take 
n=2-6 [which from other considerations corresponds to a wave- 
length 5:4 km.] and the standard distance 520 miles, corresponding 
to 6=7} deg. ; then the value of W at distances corresponding to 
74, 15, 30 deg. are in the ratios 


1: 0-103 : 0-0107. 


This may be compared with the results of the empirical formula 
given by Austin and Cohen,* which may be written 


` . (50M 2a(s— 84) 
" W=% £) | E p 


where « represents the distance measured along the earth's surface 
from the sender to a moving receiver, and s, that to a stationary 
receiver at the standard distance. 

Austin and Cohen give the value of a as 0-0015, the distance being 
in kilometres. With A — 5:4 km.. the ratios of power absorbed are 


] : 6-387 : 0-0028. 


These differ very considerably from those calculated above: but, 
obviously, the law assumed for the variation of p with r is only very 
roughlv representative of the probable state of affairs in the atmo- 
sphere. Moreover, the absorption has been supposed nil. 
A more plausible law to connect p and r is given bv 
R24 2Bz—az? 
(R+2) 

where z=r— R, and is therefore height above the earth's surface, and 
a is a positive constant dependent upon the wave-length. This law 
makes the index of refraction fall very slowiy near the surface of the 
earth and more rapidly later, till at a certain height # vanishes, or 


the air becomes a perfect conductor. The solution is too cumbrous 
to reproduce here, but the range of a ray reduces to 


9» 
- 


P^ — Bo 


bd 


sin c 


uS | Fac sin? ¢ 


. sin? 
(«etis a) 
A/lcacos!( 
The characteristic feature of the trajectories under this law is that 
the ray starting horizontally has the longest range; rays starting 
at increasing elevations have their vertices at diminishing distances. 
This crossing of the rays leads to the formation of caustics and of 


6 


rough foci, which have never been observed in the history of wireless - 


telegraphy. To estimate the energy density at any point it becomes 
necessary to take into account the reflections from the earth (or 
sea) of the rays of high elevation and short trajectory, and this is 
very laborious. These characteristic features of the rays probably 
appear in all cases where the upper layers are assumed to become 
very conductive. There is more hope of obtaining calculations 
which shall fit in with experience by assuming a law of variation of 
refractive index more in accord with Schuster's views of the electric 
state of the atmosphere, as found by him necessary to account for 
the diurnal variations of terrestrial magnetism. The author is, 
therefore, working out a case in which the refractive index first 
decreases with increase of height above the earth and then asymp- 
totically approaches a limiting value corresponding to the con- 
ductivity of space. It may be remarked, by the way, that if space is, 
as suggested by Schuster, in some degree conductive, long electric 
waves should travel faster than light waves from the sun to the earth. 


* " Bull." Bureau of Standards, No, 3, 1911, and J. L. Hogan, THE 
ELECTRICIAN, August 8, 1913. 
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In concluding this account of the simplest method of attacking 
the problem of refraction of electric waves round the earth, it is 
convenient to point to a matter of some theoretical importance in 


connection with the Austin-Cohen empirical formula. This formula. 
being of the form l 
wz- T^, 
s- 


where w is the power absorbed by a receiver at arcual distance s, and’ 
A is a constant (dependent on the wave-length), appears to be in- 
terpreted in some quarters as indicating that energy spreads round 
the earth according to an inverse square law, and is afflicted by 
absorption of ordinary optical type, as indicated by the exponential. 
But it is, at least, very unlikely that in the absence of absorption an 
inverse square law would be followed by waves creeping round the 
globe, and therefore we suppose that the form in which the formula 
has fallen is largely accidental, as is 80 often the case with empirical 
formule. The calculations given above indicate that if a suitable 
mathematical law of variation of refractive index could be assigned 
the fall of intensity of signals with distance might be accounted for 
numerically without any absorption whatsoever. Something rather 
less extreme than this is, however, to be looked for, since formule 
that have been deduced for the absorption in highly ionised air* 
prove that some absorption is to be expected in the case of rays, 
traversing the higher levels of the atmosphere, 


DOMESTIC ELECTRIC COOKING AND HEATING— 
RESULTS OF ONE YEAR'S WORKING. * 


BY PROF. J. T. MORRIS, M.I.E.E. 


Over 20 years ago that pioneer in more than one matter elec” 
trical, Col. R. E. Crompton, showed experiments in electric cooking 
at an exhibition at the Crystal Palace. 

These experiments very clearly proved that it was quite possible 
to cook food electrically, and that it was a very cleanly method. 
Since those early days electric cooking has become thoroughly prac- 
tical, and its use is rapidly extending. Before, however, the average 
householder will adopt this method of cooking he or she must be 
assured that the electric cooker is reliable and that the bill for 
electric energy used will not be too heavy. 

During the last five years great strides have been made in the con- 

struction of the electric cooker, and it may now be confidently 
asserted that there are makes which are thoroughly reliable. 
The other question is, What will the weekly consumption of energy 
be? Ifa householder can get an idea of the number of units which 
would be used, then, knowing the taritf for electric cooking in the 
district, he can form an approximate estimate as to the weekly cost 
of electric cooking in his case. 

It is the object of this Paper, since but few figures of the kind are 
readily available, to give a definite answer to this question inone 
particular case, where the daily consumption has been recorded 


throughout a period of one year. Experience has clearly brought. 
out the following facts :— 


l. Those who have tried electric cooking know that joints of meat 
and steak are cooked better by electricity than by other means, and 
it is also true that a shorter period of training is required in order to 
be able to do so. 

2. The heavy work in the kitchen is largely reduced, owing to the 
fact that there is far less coal to be handled and there is no kitchen 
range to be cleaned and polished every morning. 

3. The certainty that if the same time is given for the same 
operation exactly the same result will be produced. 

4. The convenience and cleanliness and the avoidance of an un. 
healthily hot atmosphere in the kitchen. 

It must be allowed that a difficulty is experienced in the supply 
of hot water in large quantities, such as for washing up and for baths, . 
where either the electric cooker or the ordinary gas cooker is used. 
Although special arrangements are obtainable which will deal with 
these large quantities, the author still has to be convinced that any 
of them can compete with coke or anthracite slow-combustion 
stoves, on the score of cost at least. Another difficulty is the 
heating of the kitchen in cold weather. 

I believe that, at any rate as far as large blocks of flats are con- 
cerned, a central boiler kept permanently fired will be used for 
supplying hot water continuously to all of the flats in the block, so 
that it can be obtained as easily as cold water. (I am informed that 
this is now being done in certain large blocks of flats.) However, 


* Eccles, loc, cit., and O. J. Lodge, ** Phil. Mag.,” June, 1913. 
tA Paper read be‘ore Scction G of the Britis’: Association. 
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ember 29, 1912, to July 27, 1913. 


Weekly Consumption in Board of Trade Units for Cooking. Heating and Lighting during the period [rom Sept 


| October. 1912. | November. | December. 
Week ending ....4 ,-— m Hr uo M "i - = = ———— ce x ee 
6) 13) 20. 2: |. 3 10 | 12 | 24 | 1. 8! 15 | 22 29. — 5 | 12 | 19 26 
Cooking. ....... eee 72 | 86 | 7 65 , 62 66 72 | 77 | 60) 62 | 64 | 190 | 50 | 48 | 65 | Tb | 77 
Heating... o.s. 51 | 31 ' 50 | 50 | 31 46 . 90 5 | 55 82 | 42 | 37 | 3| | 45 | 74 | 84 ' 68 
Lighting ............... | 4 | 85) 35 4:5] 5 55 5 55| 55 55. 65 55 5! 6 621 6 ^ 65 
! TN EN Ens RUE RERUM etal ete tolls 
| February. | March. | April. May 
Week ending ...... pe a Hom LN ION: a s pe we — 
| 2 9 | 16 233 | 2 9 | 16 23 3 8| 13 20 | 7 4|nn|i 25 
—————————————— ii xcu RE ME EI Cd — ———— ——— —————— — —— — —» 
CookIng 56e ens 11 62 50 63 65 ' 68 89 84 79 90 
Heating................ 80 63 58 60 , 49 50 30 55 55 32 
Lighting ............... 6-5 6 55 4 5 6 45 45 42 35 
June. 
Week ending ...... Hon aD E 
olj 8 ! 15 22 | 290 , 6 Weekly average. 
Coblangai iod ees — 80 13 | 66 02 | 78 , 535 | 56 | 56 | 63 |  J— BBD .... tence Cooking. 
Heating ene ] 4 | 3 2.41 2 Ii | X. |. 39. X  - AST ese eRRns Heating. 
Lighting ............... 3:2 S4j 231 2-4 | 32 "IS COME Lo ML ZI Oro Lighting. 
CMS) RS WU UU IIR SU ee a= = EN a a - — ——_ r - = == x CUM SS ES ees 
Table of Daily Consumption in Board of Trade Units for Cooking during: 


as far as the independent houscholder is concerned, at least he must 
have some arrangement for obtaining hot water. 

Arrangements used in Kitchen, —On the present instance the 
arrangements used for cooking were a Jackson (Marvlebone) electric 
cooker, having three hot plates, two for boiling and one of lower heat 
for simmering purposes, one grill and a fair-sized oven, the approxi- 
mate measurements being: height 38in.. width 30in., depth 24 in. 
The Board of Trade units when cach of the hot plates, &¢.. were in 
use individually for one hour and the cost per hour at Jd. per unit is 


given in the following table : 


Hot plats. 


/7—— No. 1.—~ m No. 2, ——— No. 3.——À 
Low. Med. High. Low. Med. High. Low. Med. High. 


Units used in 1 hour 0-36 0-67 134 036 070 139 024 0-48. 0-94 
Cost per hour in pence 
at Id. per unit.... 0-18 0-33 0-67 0-18 0-35 0-70 012 0:24 0-47 
Qu i emu 
ne-third. Two-thirds. 1 34-2 3rds,. 
]34 ... 1-06 se. dA e. OSG 


1-58 


Units used in 1 hour 
Cost per hour in pence 


at dd. per unit. ... O67 ... 053  Á ... 105 


The hot-water supply was obtained by means of a coke boiler, 
manufactured bv the Carron Company (O-sho boiler), pattern Y.A. 
It stands 32 in. high and is 14 in. wide as well as 14 in. deep. Its 
smoke flue is 5 in. in diameter. As it is not large it isset in a recess, 
and it gives very little trouble, It requires lighting in the morning, 
and stoking two or three times a day with coke, and it will burn 


practically any kind of rubbish. This is a matter which should not 
be lost sight of, for if all coal fires are donc away with in a house 
difficulties arise with regard to disposing of certain forms of rubbish. 

Another matter which requires attention is the proper heating of 
the kitchen. Of course, under ordinary circumstances, it is oppres- 
sively hot in the summer with a coal range. When electric cooking 
is used then the kitchen is a niuch more healthy place, and the extra 
warmth which is required in winter can be obtained from the coke 
boiler by leaving its doors open, though naturally it is not then so 
efficient as far as heating water is concerned. 

Daily Consumption of Board oj Trade Units in Electric Cooking.— 
The following table gives the units used each day for five or six per- 
sons for a period of 10 months. It will be seen that, neglecting 
exceptional cases, this quantity varies from 5 to 15 units, depending 
on the quantity of cooking required. The “ record " consumption 
which occurred on December 16th was due, as might be guessed, to 
the Christmas pudding. The average daily consumption over the 
whole period is 9-75 units, which, at 4d. per unit, amounts to 4-87d. 
per day. 

Cost of Hot-water Supply.—Over the same period of 10 months 
the quantity of coke used was 6 chaldrons, costing £4. 11s., which, 
taking into account the wood needed to light the fire each morning. 
comes out at 4d. per day. Hence the running costs for electrical 
energy to the cooker and for the supply of hot water for all household 
purposes amounts to 8-87d. per day— that is, less than 9d. per day. 

Comparative Amounts used on Electric Cooking, Heating and Light- 
1ng.— The figures were obtained in a flat having six rooms, a kitchen 
and a bathroom, and represent the comsumption for a housebold of 


five persons. 


| 


the period September 29. 1912, to July 26, 1913. 
1912. 


December. 


Weck í orohar, | November. | m 
ewling|. 5|12| 10,26. 2; 9:16, 23,30; 7 14 21 | 28 
S rone 6| 4| 7 5 5] 5 6/9, 8| 5! 51 5| 6 
M MNA 5. 0| 9 9 5|8 8 8; à| v:21[36| 7 
Tu. ...... 2,111 14 13. 97101 11713. 12/14 6| 17 | 10 
| 11; 1] ur 6 niis 13 6 9| 7 6/10) 13 
Than. 9 7) 8 9,95|7 8 E 2/9 sii] 5 
Fr. ...... 15! 6/13.10 IL} 8 12 13 61 8. 7| 7| 3 
Sat... 14 | 12 | 1412, 12] 12 14. 12 11 (12, 13| 13 | 6 
Weekly | | | | | | 
total... 7257 | 76 64 62^ 65 72 75 63 | 6266 | 99 | 50 
1913. 
———— "e orm 
Week f January. a a ee MEE a 
15,22 ] 8 15'22!29 


ending 4.11 |g 25^ 1! 8 


ene rc RESTO SU:, DART eae near 
S osos 04, 855. T 494 5 0 L121 4 1:6) 9] 8 
cM ene meer | 5| 6 8' 13 6| 6? 5| 6 ud MPs N. 7 
Tirsa 4112/13 13 91 6: 8 n [as 13 10 ' l1 ' IO 
Moos (5j 8! 9 Rw 9 7| 6, 8 WW 8) 8,12 
Th... 9| 8 9. 6 11,12. 10) 10: 10. 8 14/14 7 
Ene 7/13; 15 9 12|10. 5|10. 12. 8 10, 9'14 
Sat....... (13,12 / 14,407 12 |12' 6/12, 11: 14. 10 | 15. 13 
Weekly | | | | | | | | | 
total... 48 65: 70 77: 72, 60 47 67 | 65 69 66 | 74 | 71 
a En yon to CHILE . ZEE. TT dE D 
Week April. | | Alay, 7 Jungs f iye 7 
ending 5 12/19 26 3,10 17 24'324 7 14/21 28| 5 12 19/26 
| 
8...... 6 8 7 8 7/12 13 10/14: 8 8; 5! 8, 8 4 5] 5 
M...... 11| 7: 9 6 14/10; 8 8.10 10. 8: 6 9, 7' 4 4/13 
Tu...... 12, 11 10. 10 11/15. 9 13,12.10 IL] 6 15. 8, 7 11] 8 
W. ...... 12/12. 7' 6 15/|14,13 13,14 11:10 2 9 9 13 6| 7 
Th....... 101 11; 15 10 12/10 11 153/11! 9 11/10 14 8:10: 9| 9 
Fr. ...... 7|16 6' 7 10/11, 14 13[10!10 11! 11,13] 7! 8! 9/10 
Sat... H [18/11 15 16/12/13 14) 15] 14j 9/10) 10/ 9 11! 12/10 
Weeklv | E x | | | | | | 
62 


i 
i | 
total... 69,83 65 62 85, 84 81 86/86 72; 68 50 78150 57, 56 


It should be noted that in one room a coal fire was used for part of 
the period, and therefore the figures for heating are smaller than they 
would otherwise have been. Further, it should be remarked that 
there are no gas pipes in the flat. The maximum weekly consump- 
tion for heating is 129 units, and this was due to visitors. 

With reference to the lighting the maximum weekly consumption 
will be seen to be 6-5 units, which at a halfpenny per unit comes out 
at 3]d. per week. It is interesting to note that this amount is in- 
significant in comparison with the amount due to the annual charge, 
but it should be remembered that this annual charge covers all uses 
of electricity, though based on the maximum possible lighting load. 
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Annual Ex penditure.—The individual charges which go to make up 
the total expenditure throughout the year from July 27, 1912, to 
July 26, 1913, on cooking, heating and lighting, are given below :— 


Annual “ Telephone ". charge........ccceceseeeeeeneeeeeees £6 10 8 
Hire of cooker at 15s. per quarter .......... eese. 3 0 0 
Cooking: 2,934 units at. id; eec 6 2 3 
Heating: 2,068  ,, TEN c NORD ee 4 6 2 
Lighting: 200  ,, "Im 0 8 4 
£20 7 5 

Coke amd Wood) uisus sees exo EE COUDUMA E 411 0 
. £24 18 5 


In comparing this method of heating and cooking with methods 
in which coal is used it must be borne in mind that a saving of from 
£25 to £30 has been made in the cost of domestic service, and there- 
fore on the above tariff it is an indisputable fact that a considerable 
gain has been made on the score of economy, cleanliness and in- 
dependence. 

A typical load curve is given in the figure of the total current taken 
for all electrical purposes in the flat on Monday, January 20, 1913. 
On the same diagram, through the kindness of Mr. A. H. Seabrook, I 
am able to show the station load curve for the same day, though to à 
very different scale. "These curves are placed on the same chart with 
the object of showing that this cooking. heating and lighting load 
does not reach its maximum at the same time as that at which the 
peak load of the generating station occurs. 


Direction of Further Improvements.—Experience gained with this 
electric cooker has suggested the following as some of the directions 
in which improvements would be specially welcome :—(1) At present 


PP tte aA L- 
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Midnight. Midnight. 


Noon. 
Time of Day. 

CURVES COMPARING GENERATING SrATION Loap (CURVE A) WITH 
SHare oF Cookia, Heatina AND Lighting LoAD DUE TO ONE 
CoNSUMER (CURVE B). 

Monday, January 20, 1913. Fair day. Temp. 45°F. 

a rather serious obstacle in the way of reheating dishes—a common 
every-day need in most households—is the relatively long time taken 
in bringing the oven to the working temperature, and consequently 
the disproportionately large expenditure of energy to effect a com- 
paratively trifling result 

(2) The time taken to boil a pint of water, especially the first one 
in the morning when the cooker is quite cold, might be shortened with 
considerable advantage 

(3) Cooking utensils, however perfectly flat-bottomed they may 
be when first supplied, appear, with ordinary wear and tear, too soon 
to lose this quality, so necessary for economy both in time and energy 
used. | 

That these matters are receiving attention at the hands of some 
designers of electric cookers will be gathered from the following 
information which the author has received, on the best authority, 
since the first draft of this Paper had been made. The latest form of 
electric cooker, of which about a dozen are in use at the present time, 
have the ovens arranged so that the direct radiation from the heater 
is not shielded in any way, with the result that the time taken for 
raising the oven to the working temperature has been reduced to 
about one-half of what it was in the older patterns. 

Further, that in a week or two a red-hot plate will be put upon the 
market which halves the time necessary for raising cold water up to 
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the boiling point, avoids the necessity for special utensils, and is 
robust, for cold water can be poured upon it with impunity. 

In conclusion the author would draw attention to thefact that many 
groundless misapprehensions certainly exist in the minds of the 
general public as regards electric cooking. For instance, friends, on 
being invited to share an electrically-cooked meal, may intimate 
their intention of bringing with them a bag of biscuits—such is their 
confidence in your cooker! Or the charwoman, keeping at a safe 
distance from the cooker will, while not doubting for a moment its 
ability to electrocute her on the spot, at the same time assure your 
maid that it " won't cook anything." Or, again, even if your maid 
herself has no fear of the cooker, her anxious relatives may do their 
best to persuade her that she is * taking her life in her hand ” if she 
attempts to use it. Of course all such objections quickly vanish 
before actual experience. 

And, indeed, it may fairly be claimed, as to safety in use, that of 
the three most common methods of cooking food the electric cooker 
is, when properly installed, by far the safest. For instance there is no 
chimney to get on fire, nor is there danger from stray cinders, or of 
explosions, unpleasant fumes, or of ** firing back." 

There is also, as already referred to, the great advantage of perfect 
cleanliness in use, Naucepans, for instance, can never become sooty 
outside. This fact alonesaves a not inconsiderable amount of labour. 
Then, too, the walls and ceiling of the kitchen remain much longer 
clean. When to these two advantages of safety and cleanliness is 
added that of absolute reliability it is obvious that electric cooking is 
an idea] method for use in an ordinary household. 


SHORT HEAT TESTS OF ELECTRICAL MACHINES.* 


BY W. R. COOPER, M.A., B.SC. 


About two and a half years ago Dr. R. Pohl read a Paper on 
* National and International Standards for Electrical Machinery " 
before the Institution of Electrical Engineers. Heat tests natur- 
ally formed part of this Paper, and in the discussion that ensued 
Prof. S. P. Thompson mentioned a method of materially shortening 
such tests. In the same discussion I dealt with the subject of short 
tests in a general way. A little later some formule were given in 
Tue ELECTRICIAN, by which the maximum rise could be calculated 
from points on the temperature-rise curve; and at the same time 
i Prof. J. T. Morris and Messrs. J. W. Elliott and D. Lewest gave 
experimental results obtained with transformers. This investiga- 
tion was not very favourable to such methods. It seemed, however, 
to the present writer that good results could scarcely be expected 
from transformers, and, therefore, the experiments given below were 
carried out. Unfortunately, they are not as complete as it was in- 
tended to make them, as the work has been interrupted. 


THEORETICAL CONSIDERATIONS. 

Before describing the tests it may be well to state briefly the 
principles on which such tests depend, and to give the formule that 
have been proposed. Theoretically, if heat is applied at a constant 
rate to a body its temperature will rise according to a logarithmic 
curve, such as that in Fig. 1. Here the temperature begins rising 
at a rate depending on the rate at which heat is supplied and upon the 
thermal capacity of the body, so that the tangent to the temperature - 
curve at the origin is a line such as OA. As the temperature rises 
the body begins to radiate heat, so that the temperature rises more 
slowly. The loss by radiation or otherwise increases until the rate 
of loss equals the rate at which heat is supplied and the temperature 
then remains constant; in other words, the curve becomes asymp- 
totic to the line BC of maximum temperature rise. The curve being 
logarithmic, given by the equation 6= 6,,,,(1—e-%), it follows that 
after a certain time, OD, dependent on the nature of the body, the 
temperature rise is equal to 63 per cent. of the maximum. This 
time OD is conveniently called the “ thermal time constant," and is 
the reciprocal of the quantity a in the above equation. 

Short heat tests depend for their accuracy upon the extent to 
which the temperature curve follows the logarithmic law. The 
initial part of the curve is what is given, and the temperature rise 
may be deduced graphically or by formule. 


Graphical Methods.—The simplest graphical method is due to the 
fact that the sub-tangent of a logarithmic curve is constant. Thus, 
in Fig. 2, if ordinates are erected at points P,. P}, P4 on the curve, 
then A,B,— A;B, — A.B, &c., if the line A, B, is the asymptote— 
i.e., if it is the line of maximum temperature rise, The position of 
the asymptote is perhaps most easily judged by drawing several 
tangents at equal time intervals, and noting on a scale the position 


— 


* A Paper read before Section G of the British Association. 


T “ Journal,” Institution of Electrical Engineers, Vol. XLVIII., p. 174. 
t THE ELEcTRiCIAN, Vol. LXVIII., pp. 638 and 685. 
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where the intercepts B,B,, B,B, &c., are all equal. 


theoretically equal to the thermal time constant. 


The slope of AO, or the tangent of the angle AOD, gives the initial 
rate of heating, and cqually the rate of cooling when the stationary 
It is rather more convenient, perhaps. to 
A little consideration 


temperature is reached. 
regard BD as giving the final rate of cooling. 


then shows that the rate of cooling for anv rise OE is given by the 
Consequently half 


tangent of ODE, which is proportional to OE. 


the maximum rise is proportional to the rate of cooling at a rise of 
1 OB, or at half the maximum rise; and thus, if the temperature 
rise T is found at which the rate of temperature rise (which is then 


equal to the rate of cooling) is half that at starting, the maximum 
This is the suggestion made by Prof. 


temperature rise will be 2T. 
S. P. Thompson. 
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Fic, 1.—TuEoRETICAL CURVES OF HEATING AND COOLING. 


Information is also readily obtainable from the cooling curve. 
The body will then 


Let a point. Q, on this curve 
be taken at the same temperature as E, that is, on the same abscissa. 


Then the tangent QS will be parallel to ED, because the slope of 
Conse- 


Suppose the heating is stopped at a point, P. 
proceed to cool along a curve, PQR. 


ED gives the rate of cooling at this temperature rise. 
quently the thermal time constant OD is at once obtained by draw- 


ing a tangent at a point on the cooling curve and then drawing a line 


parallel to this through the corresponding point E on the tempera- 
ture rise axis so that it cuts the time axis. 


It also follows, since the curve of cooling is logarithmic, that if the 
temperature rise of a cooling body is 6, the rise will fall to 37 per 


cent. of 6 after an interval equal to the thermal time constant. Thus 
this important quantity can be found, at least theoretically, by 
taking any point on the cooling curve and finding when the necessary 


temperature drop has been reached. 


Fic. 2.—ILLUSTRATING THE GRAPHICAL DETERMINATION OF MAXIMUM 
TEMPERATURE RISE. 


Formule.—The following formulz have been suggested :— 
A. Due to Prof. S. P. Thompson (as already mentioned). 
Half the initial rate of rise is attained | 
at half maximum rise | mos 
B. Prof. C. H. Lees* has given the following formula :— 
If 6,, 0z, 05 are three rises of temperature observed successively 
at equal intervals of time, and max. is the maximum rise, then :— 


1 l l 
. (B) 


Omax — ba 04— 6, 0,— 6, » . . . 
If the intervals 05— 0, and 6,—6, are represented byD,, and Dg, 
pve, this formula may be written in the more convenient 
rm i 
D,D., 
Omax. = 0: p 9221 e 
m D;;— D32 


* THe ELECTRICIAN, Vol. LXVIII, p. 641. 


It may be 
mentioned that every sub-tangent (being equal to AB in Fig. 1) is 


Two formule were mentioned at the same time in THE ELEC- 


TRICIAN by Mr. W. R. Tonnelier* as follows :— 
C. If 6,. 0, are the rates of temperature rise at temperatures Op 


0, above the atmosphere, then 


—(6,0,—6,0,)/(0,—8,. . . . 6 6 . (C) 


Ü nu: i 


D. If 6,, 62, 04 are the temperature rises at equal intervals of time, 
and D,,-— 05; — 06,, and D3,=63—62,or the temperature differences, 
then 0,,.77(D4,09—D43,0.)/(D,,—Dg5), . . . (D) 
which, in the case of 6,-+0, becomes 6,4, = 0,*/(20,— 93). 

Omitting for the moment formula A,all such formule, if we tak? 
the data accurately from a curve, should give the same results, and, 
therefore, a choice of formula will depend on convenience of calcula- 
tion, or on the possible accuracy in obtaining the necessary data 
from the curve. From the point of view of convenience, there is not 
much to choose between formule B and D. On the other hand, 


formula C involves rates of temperature rise, and these cannot be 


obtained very accurately from a curve, so that preference should be 
given to one of the other formule. Of these I have chietly used 
formula D. It will be noticed that this involves the difference of 
two differences, and thus the points selected must be sufliciently far 
apart on the curve to avoid the production of a large error in the 


result through small errors in the data. 


EXPERIMENTAL RESULTS. 


It is obvious that short heat tests of electrical machinery will not 
be practicable unless the machinery is of such a nature that it can 
behave reasonably like the theoretical body so far postulated. 
Complicated bodies which are only heated somewhat locally would 
be likely to give abnormal results, as they would, at least initially, 
be liable to be largely affected by conduction from one part to 
another as well as radiation and convection. Thus it might be ex- 
pected that transformers would give unsatisfactory results, and 
this was, in fact, found to be the case bv Messrs. Morris, Elliott and 
Lewes in the tests already mentioned, the result being improved by 
taking the transformer out of its case, Field magnet coils, on the 
other hand, are known to foliow a logarithmic curve pretty fairly, 
and as the temperature of the field is frequently the temperature 
which limits the output of a generator, it appeared that such tests 
might possibly be applicable to machinery of that class. 

The tests here given were made on a protected type of Vickers 
continuous-current dynamo, giving 5 kw. at 100/110 volts and 
running at 1,100/1,500 revs. per min. It is a four-pole machine 
with commutating poles, which were in circuit. It can be run as a 
compound-wound machine, but in these tests it was run as a shunt 
machine, the series coils being cut out. The armature spindle is 
fitted with a fan at the end remote from the commutator. It was 
found that the cooling was very elfective, and that the heating of the 
field coils was more important than that of any other part. Conse- 
quently the field was the only part whose temperature was measured. 

Ordinary commercial instruments by good makers and having 
open scales suitable for the purpose were used, the object of the 
tests being to see if satisfactory results were obtainable under com- 
mercial conditions. The temperature rise was measured by the 
variation of resistance as indicated by simultaneous ammeter and 
voltmeter readings. This method was adopted partly because in 
many cases it is difficult to take a series of readings by a mercury 
thermometer placed on the surface of a coil, and partly because the 
resistance method is likely to introduce much less error through lag. 
An objection to the method is that it necessitates the reading of two 
quantities for each observation, and thus two sources of possible 
error are introduced into the quotient giving the final result. Also 
in obtaining cooling curves a certain amount of heat is introduced 
into the circuit every time a reading is taken. The current, however, 


for this purpose was reduced to about half the value required for 


excitation, so that the rate of heating was reduced to a quarter, and 


it was found possible to take readings in three or four seconds, so. 


that with two-minute intervals the heat added was only at the mean 
rate of about 2 per cent. of that for excitation, and with three- 
minute intervals it was correspondingly less. The variations in 
resistance observed have not been converted into temperature rise, 
as nothing was to be gained in the present instance by so doing. 
The usual method of testing a generator is to run it at & constant 
output and constant pressure. If this is done, the pressure on the 
field coils has to be increased as the resistance of the coils increases 
by heating. Consequently the rate of heat input to the field coils 
is increased as the test proceeds. Under these conditions it would 
be expected that the temperature-rise curve would depart some- 
what from the true logarithmic curve, which presupposes constant 
rate of input. It would be possible to avoid this by testing with 


* Tue Evectrician, Vol. LXVAIL, p. 641. 
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constant input into the field coils, the output of the machine being 
maintained constant by increasing the current taken from it as the 
pressure falls. Both these methods were employed. Cooling curves 
for the determination of the thermal time constant have the advan- 
tage that they are independent of the method of heating—1.e., whether 
the input to the field coils is constant or not. 

No corrections were introduced for variation of air temperature. 
Such variation was seldom more than L(€., and it is doubtful to 
what extent such variations would be effective. 


VARIABLE INpuT TO FIELD Cous. 


Graphical Results.—In graphical methods the thermal time con- 
stant appears to be the most useful quantity to determine, because 
it is independent of the rate of heating, and allows one test to be 
compared with another. Also, when this quantity is known, it is 
only necessary to run a test over this period under any load to 
determine the maximum rise; or probably the result could be 
deduced. The present tests are therefore largely concerned with 
the determination of this constant. and results are often expressed 
in terms of this quantity so as to be comparable. 


Test 1.—Neglecting preliminary tests, in what will here be called 
Test 1, the machine was run for about 2 hours 10 minutes, by the 
end of which time the temperature rise was becoming nearly steady 
at 7:6 (arbitrary scale). The load was 5 kw. at 100 volts. To 
determine the thermal time constant, the sub-tangents are taken 
on the abscissa through the point 7:6, neglecting those that are un- 
suitable, as mentioned later. In this case a mean of 38 minutes 
is thus obtained (see Table L), with a probability that this is rather 


Temperature Rise (Arbitrary Scale). 


100 110 120 


Time in Minutes, 
Fic. 3.—HEATING AND COOLING CURVES. (VARIABLE INpur TO FIELD.) 


Points marked © are on theoretical lozaritlinic curve, 


The lines 10, 20, JU, 40, oO ure tangents to heating curve at times 10, 20, 30, 40, and 50. 
The lines A, B, C are parallel to corresponding tangents on cooling curve, 


high. In order to check the closeness of the curve of temperature 
rise to the theoretical it is necessary to fix two quantities, such as 
the maximum rise and the thermal time constant. Taking 7-6 as 
maximum rise and 38 minutes as the thermal time constant, it is 
found that the experimental eurve lies below the true logarithmie 
curve for the first 60 minutes. If the thermal time constant is taken 
as J9 minutes instead of 38, the agreement is quite close; but actually 
the thermal time constant is probably more nearly 35, so that the 
departure from the true curve is considerable. Taking the abscissa 
through 38, this cuts the curve at 4:7, whence the maximum rise 
= 4:7/0-63 = 7-45, as compared with 7-6, the figure taken. Taking 
five points on a cooling curve obtained in a separate test, and noting 
the time taken to fall to 37 per cent. of the temperature rises selected, 
a mean value of 38 minutes is obtained for the thermal time constant, 
but the individual values are not very satisfactory, being apparently 
too small at the higher temperatures and too high at the lower. In 
obtaining cooling curves the armature was kept in rotation at the 
same speed as in observing the corresponding heating curves. 

Test 2.— The curves obtained in this case are reproduced as an 
example (Fig. 3), and include the cooling curve. The tangents 
are a little irregular, making the choice of maximum rise more 
difficult than it is in some cases. It is soon found in these curves 
that the tangents near the origin cannot be relied on; for example, 
that at the origin must always be disregarded, and generally that at 
time 10 in the present case. From the results given in Table LI. 


it scemed that 9-0 was a probable figure for the maximum tempera- 
ture rise, and from this it follows that the thermal time constant is 
36 minutes. Taking the ordinate through this value, and noting 
that it cuts the curve at 561, then the maximum rise, if the curve is 
logarithmic, is 56-5/0-63, or nearly 9-0, which tallies with the above. 
From the figure it is seen that the curve is not far from being logarith- 


mic for a maximum rise of 9:0 and thermal time constant of 36, the 


curve being partly above and partly below the true curve. 


For reasons which are not clear, the observations for the cooling 


curve in this case are not very satisfactory. It is noticeable that 
the early part of the cooling curve gives too small a value for the 
thermal time constant, as if the cooling is more rapid than it should 


be. On the other hand, when the curve becomes somewhat flat in 
the later stages, the tangents become too much inclined to the 
horizontal for the resulta to be reliable. Tangents in the neigh- 
bourhood of temperature rises 3 and 4 seem the most dependable, 


and in the present instance these give a mean of 354 minutes for the 


thermal time constant. as seen in Fig. 3. 

Taking various points on the cooling curve, and noting the time 
required for the temperature rise to fall to 37 per cent. of these 
values, five values are obtained for the thermal time constant, 


increasing as the temperature falls and giving a mean of 37, as 
seen in Table H. 


Formule. — For reasons already given, formule A and D are alone 
considered, As seen from Tables LI. and ]l., formula A does not 
give good results. Formula D is nearer the mark, and usually it 
gives a closer result in proportion as the points are selected higher 


on the eurve. 


Temperature Rise (Arbitrary Scale). 


0 lu 2U 30 40 50 tU 70 NU 9 Jou 110 120 
Time in Minutes, 

Fic. 4.—H EATING AND CooLiNa Curves (CONSTANT INPUT To F.ELD.) 

Points markel (2 are on theoretical logarithmic curve. 


The lines 10, 20, 30. 40, 50 are tangents to heating curve at times 10, 20. 30, 40 and 20. 
The lines A, B, € are parallel to corresponding taugeats on cooling curve, 


CONSTANT [NprvT TO MELD Cons. 


Generally speaking it may be said that the use of constant instead 


of variable input to the field coils did not give any improved result. 


As before, the graphical results will first be dealt with and then those 


from formule. 


Graphical Results (Test 3).— The input to the field coils was main- 
tained constant by means of a wattmeter, and the output from the 
machine was kept approximately at 5 kw. The curves for tem- 
perature rise and for cooling are shown in Fig. 4. The sub-tangents 
are rather variable, but they indicate a maximum temperature rise 
of 8-8 and a thermal time constant of 36 minutes, as shown iu 
Table HHI. ‘The ordinate through 36 cuts the curve at 5-6, whence 
the maximum rise should be 5-6/0-63 or 8-9, as compared with 8-8, 
the figure taken. It is seen that the actual curve differs considerably 
from the logarithmie curve, lving at first above and then below it. 
Coming to the cooling curve, the tangent at temperature rise 5 gives 
a low value for the thermal time constant as usual, but the other 
tangents give a value of about 35 (see Table III), which is in fair 
agreement, On the other hand, the values obtained for the thermal 
time constant by falling temperature are remarkably consistent, 
giving 35. 

Test 4.—This test was run under similar conditions to the last, but 
with a smaller rate of temperature rise, The temperature-rise curve 
was more nearly logarithmic, but the sub-tangents did not give so 
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narrow limits for graphical construction, the initial part of the curve 


clear a result. A maximum rise of 7-95 was taken, partly on other 
grounds, giving a thermal time constant of 35 minutes, as shown in 
Table IV. The ordinate through 35 cuts the curve at 5-0, giving 
5-0/0-63, or 7-95, the same as the figure taken above, for the maximum 
rise. The cooling curve was not observed far enough to give depend- 
able results, but two values are deduced. 

Formule.—The remarks made in regard to formule under tests 1 
and 2 apply equally here, but it is noticeable that the departure 
from the logarithmic form adversely affects the results in Test 3. 


CONCLUSIONS. 


Generally speaking, it may be said that the curves obtained in 
these tests were very fairly logarithmic, and they would probably 
always be so in machines of this class. Unfortunately, the same 
machine may vary somewhat in the curve it gives, thus tending to 
introduce discrepancies in the results. "There appears to be no gain 
in supplying a constant input to the field coils, and consequently the 
simpler method of running at constant voltage is to be preferred. 

On the whole the graphical methods seem to be the more reliable. 
Unfortunately, they depend upon the drawing of tangents, and 
errors are likely to be introduced in draughtsmanship, even if the 
curve itself is perfect. For example, if a curve is drawn so that it 
is truly logarithmic, the individual values obtained for the thermal 
time constant will probably differ considerably between themselves, 
though the mean is likely to be fairly correct. 

Tangents to the heating curve cannot be relied upon except 
between the limits of one-third (or perhaps one-quarter) up to. say, 
11 of the thermal time constant ; below the lower limit the tangents 
are too near the origin, while beyond the upper limit the tangents 
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Fic. 5.—GRAPHICAL CONSTRUCTION OF A LOGARITHMIC CURVE. 


become too sloping, a small error in the slope introducing a large 

‘error in the intercept. On the cooling curve it seems necessary to 

work between the limits of about one-quarter to one-half the maxi- 

mum temperature rise. Within these limits the results obtained 

for the thermal time constant are approximately in agreement. 
Thus the results given in the tables are as follows :— 


Values cbtained for Thermal Time Constant. 


By tangents on heating curve............. eene 4 d 


By tangents on cooling curve .............. eee eee l 
31 


By temperature drop in cooling ..................... i 
35 


36 


. It is impossible to make use of any formule depending on the 
initial rate of temperature rise. "This is due partly to the difficulty 
in measuring the rise initially, when a certain amount of adjustment 
PoR DIY fae to be made, it being by no means easy to start with all 
a circuits in exact adjustment. A further difficulty is introduced 
v xig the curve so that it is truly what it should be and then 
rue tangent at the origin. This will be found to be so on plot- 

mg a curve having a known tangent through the origin. 

: heoretically, the cooling curve has many advantages, but in the 
present instance at least it seems dependable only within rather 


often appearing to be too steep. On the othet hand, this curve 
seems to give the simplest and best means of obtaining the thermal 
time constant by the temperature drop. 

A formula such as formula D gives a fair approximation to the 
maximum rise if points are selected on the upper part of the curve, 
after a time, for example, equal to about the thermal time constant. 
It is necessary that the points selected should be sufficiently spaced 
apart to the extent of about a quarter of the time constant. Un- 
fortunately, such a formula is very sensitive to errors in data. For 
example, in a particular case, a change in the selected mid-tem- 
perature from 3-9 to 3-7 altered the calculated maximum rise from 
8-0 to 9-15. 

For machines of the class here considered it may be said that a 
fair approximation can generally be obtained by testing for a time 
equal to about 1] to 14 times the thermal time constant, but the 


Table I. —7es! 1. 


Thermal Time Constant from tangents on Heating Curve :— 
—— O 
T. 7.8 


Subtangents on Abscissa through ............ | 7-4 | 7-6 
Tangent at time 10 .............. eee | 38 39 41 
j 5 PA EEA s puis a aee | 384} 401 12 
y " | mw 341 37 39 
p $5 L1) gen 34 31 40 
» " 5 geom © 34 | 31i 41 
Mean of last four ............. eee erre |^ 88-thermal 

| time constant. 


Thermal Time Constant from Fall of Temperature (separate test) :— 
Thermal Time constant. 


Temperature selected. 
cL) ee ere oe 33 
DU, ##§§  Wolbsqi eU 37 
, ree cre 384 
d ———— diede is 4l 
Br 5 -hnsseecsten ks 10 
Mean $e 38 
Maximum rise (actual) .......... eene oo 7-6 
Maximum rise from thermal time constant (38 min.) 
Anil Curte 2:1] 942p dosages Sb taux ue dss Pas cost eens gt ove de 1:45 
Maximum rise from formula A ............. eere lees 8-6 
Mazimum rise from formula D :— Maximum rise. 
Points taken at times 0, 20, 40 ............... 8-2 
p : L- 30. 20.. Db. denise 8-0 
RE » " 20). AO BU) sssini TO 
» 7 3j JU, DU TO  uncsseteveesss TTI 
Table II.— Test 2. 
Thermal Time Constant [rom tangents on [Heating Curve :— 
Subtangerts on Abscissa through ............ 8.8 9-0 | 0.2 
Tangent at Ume 10 ior erint 374 39 394 
x y p. OANT E cs 37} 39 41 
5 2 2 EE 34 36 38 
2 " BO? eder 33 35: 38 
js uv aee 33 361 40 
Mean of last three .................... esee. 36 
Thermal Time Constant from tangents on Cooling Curve :— 
Tangent at temperature 5 gave .e.sesesesssserersesreseereee 331 
9? 2? gy — occ 52520ac9eó9esaseccsatsbtudbne 35 
js s n E E E A AE d n RIDE 36 
j jx dux Ixexind sd icu pM PEN sae Ws 324 
Mean from 3 and 4 ............... ees 35} 
Thermal Time Constant from fall of Temperature .— 
Temperature selected. Thermal time constant. 
QU. 0 oasssueeuesastóusa 36 
D^ eee take 36 
UD.  ‘Kiceseduanavenss 37 
BO —— — Jisisee motis 38 
4D. Suraan aontas 39 
Mean ............ 31 
Maximum rise taken as ............cccccceccescccccescesecevscecs 9-0 
Maximum rise from thermal time constant (36 min.) 
and curve .......... Neh E Welpen A MON AM 9-0 
Maximum rise'from formula A ......................... gist 6-8 
Maximum rise from formula D :— Maximum rise. 
Points taken at times 0, 20, 40 ............... 9 35 
T » ». ,10..30, 50 .....—... 9-65 
T » ; 30, 40, 60 .....1......«. 83 
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results are liable to vary. The best procedure seems to be to deter- 
mine the thermal time constant from the cooling curve as the time 
taken for the temperature rise to fall through 37 per cent. of any of 
its values. An ordinate is then erected at this time from the origin 
of the heating curve. The point where the heating curve is cut is 
then 63 per cent. of the maximum temperature rise. 

It is improbable that the usual six-hour test would be abandoned, 
because it affords a sort of guarantee of the general fitness of a 
machine, and it is more likely that short tests, such as those here 
considered, would be more useful in providing data from which the 
behaviour of a machine on intermittent load would be deduced. 
The heating curve, combined with the thermal time constant, allows 
this to be done readily. 

In checking curves so as to determine if they are truly logarithmic 
it is well to have a simple method of drawing such a curve for a given 


Table III.— Test 3. 


Thermal T ime Constant from Heating Curve :— 


Subtangents on Abscissa through | ............ | 8-6 | 8-8 9-0 
Tangents at time 10................. eese eese 33 | 34 | 35 
» m QU E ———— PY 341 36 | 37 
» M dM E E 38 | 40 42 
» » 40 sito ser utes deren OPER 3l 34 | 37 
» - DW ———— — 314 351 391 
jr c Sica E 36 | 
Thermal T ime Constant from Tangents on Cooling Curve :— 
Tangent at temperature 5 gave .......... eere 31} 
2. " "IM UE 34 
°9 99 3 99 ác*e59t9o]025096095259620527994-292€9 35 
55 is - recen 35 
Mean from 3 and 4 ........................ 341 


Thermal Time Constant from fall of Temperature .— 
Temperature selected. Thermal time constant. 


6:9 E 34 
CO esra 35 
BD. —— —— Abos 35 
OU. — eae 35 
4 ——— uius 35 
4Ü  ——  cuosessesxess 35 
ere nr 35 
MU an o ite 35 
Mazimüm sé taken; iode ties c re oa ipe eerie ae rosis i ePi 8-8 
Maximum rise from thermal time constant (36 min.) 
and heating CUTE- iiec ree dwg Exon S SAEDU rhe oye eia 
Maximum rise from formula A ...................eeeeeeeeeeeel 9-6 
Mazsimum rise from formula D :— Maximum rise, 
Points taken at times 0, 20, 40 ..................... 8-0 
js is $ T0, :30, . DO. aa 1:95 
- E 5s 20, 40, “OOo ce Re 7-9 
Table IV.—Test 4. 
Thermal Time Constant from Tangents on Heating Curve :— 
Subtangents on Abscissa through ............ TT ^ 79 | 8-1 
Tangents at time 10.................. esee eeeeess 33 344 © 36 
: i DO sortie Saar E 33 34. 36 
A $ BO obse uetus 32 | 34 | 37 
" i AO E E S 32 354 | 38h 
: 3 aaan i. 2995 4°39 
Meam serier Ves eiut deo ded 341 | 
Thermal Time Constant from Tangents on Cooling Curve :— 
Tangent at temperature 6-0 gave .sssssrsesssreresoserenee 35 
j 5 D'Ü. E O 37 
» si 42. xy E A E 39 
a C: a E E EE E E — 37 
Maximum rise taken. s..cdocccsis cs eese er rhe I Pedo a i suse sses 7:95 
Maximum rise from thermal time constant (35 min.) and 
heating CULV Es cerae nesese ee Sane e PRA ES EAM E ETE D ERE 7-95 
Maximum rise from formula A .....................eeeesee 8.2 
Maximum rise from formula D :— Maximum rise. 
Points t&ken at times 0, 20, 40 ..................... 7-95 
» ”? 9 10, 30, 50 ececsecoccsocóosocccteos 7-8 
” » »9 20, 40, 60 Peereccvesscccastecse 8-2 
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described by Dr. R. Goldschmidt,* but I have found the modified 
method indicated in Fig. 5 to be more accurate. An abscissa, AB, 
is drawn through the maximum temperature rise; this cuts the 
ordinate CO’, limiting the thermal time constant OC at O'. From 
O’ onwards this abscissa is divided into a number of equal divisions, 
01, 1’2’, 2’3’, &c., which may be conveniently taken equal to two 
of the smaller divisions in the section paper. Thus the ordinates 
are twice as numerous as these divisions. The curve is then found by 
drawing a line from 0 to 0’ until it cuts the first ordinate at the 
point 1. (In Goldschmidt’s construction this line is carried to the 
second ordinate.) The point 1 is joined to 1' by a line which cuts 
the third ordinate at the point 2; the point 2 is joined to 2’ by a 
line cutting the fifth ordinate at the point 3, and so on. This gives 
a close approximation. The desired curve is the envelope of the 
lines so obtained ; the points themselves are, of course, not on the 
curve, but if they are fairly near together they practically lie upon it. 

My thanks are due to Dr. A. W. Ashton for: kindly per- 
mitting the tests to be carried out at the Battersea Polytechnic, and 
to Mr. F. W. Hewitt, M.Sc., for much kind assistance in the ex- 
perimental work. 


A DIRECT METHOD OF MEASURING MAGNETIC 
SUSCEPTIBILITY, AND AN INSTRUMENT FOR 
THIS PURPOSE. | 


BY W. H. F. MURDOCH. 


Measurements of magnetic permeability and susceptibility are 
generally made by means of the ballistic galvanometer or by mag- 
netometer methods, Permeameters are sometimes used for com- 
parative purposes. 

While the ballistic galvanometer is pre-eminent for general testing 
it possesses several disadavantages. The method of calibration 
introduces an element of doubt to the extent of 1 or 2 per cent. 
between the constant as determined by direct deflection, by solenoid 
or by discharge of condenser. Very great care has to be exercised as 
to how it is used, and such effects as magnetic viscosity do not come 
readily within its range, and may introduce serious error. (See 
“ Absolute Measurements," by Prof. A. Gray, Vol. IL, part II., 
p. 732.) 

On the other hand, the magnetometer method is very direct, and 
the chief objection to it is the non-uniformity of magnetisation of the 
specimen and the necessity for using a long specimen to avoid ellip- 
soidal error. If, however, specimens are tested in which the ratio 
length/diameter exceeds 400. then very approximately correct re 
sults are obtained. Special preparation of the specimen is also 
largely avoided if it is in the form of wire. 

It possesses the great advantage of simplicity, and there is a total 
absence of calibration. For comparative testing, such as the mag- 
netic qualities of a series of materials, it appears also to possess great 
attractions. 

The method then adopted is as follows :— 
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Fig. 1.—DiaAG2AM OF CONNECTIONS. 


Wis a long solenoid used to magnetise the specimen s' , which is 1n 
the form of a wire, situated in the magnetic axis of the solenoid. In 
series with this solenoid is a coil, C, in the centre of which is sus- 
pended a magnetised needle, n, to which is attached a mirror or 
pointer; NS is a controlling magnet to neutralise the earth's hori- 
zontal intensity acting on the needle n and S" is a solenoid suitably 
arranged to neutralise the magnetic effect of S on the needle 7. 
These solenoids and coil are joined in series with one another and & 
battery, B, variable resistance VR, switch, &c., are included in the 


* “ Journal." Institution of Electrical Engineers, Vol. XXXIV., p. 668. 
T A Pap:r read Lefore Se:tion G of the British A«sociat'on. 
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A compensating coil to neutralise the earth’s vertical | lated. The table below indicates the order of differences observed 
experimentally :— 


circuit. 
intensity acting on the specimen may be wound over S’, and this 
circuit includes a battery, resistance and current indicator. - ec 

S in scale divisions. 


Current in amperes. 


The needle n is adjusted so that when the earth's horizontal inten- | 
sity is neutralised it comes to rest in any position about the centre 0945 —— | o 
of the coil, and the magnetic action of anv small current is sufficient 0-45 Be 
0-66 | 38 


to pull it into the zero position, which is perpendicular to the plane of 


the coil C. 
If now a piece of iron is inserted in the solenoid S’ it acts upon the 


needle n in such a way that it is attracted or repelled out of the zero 
position. The solenoids may be arranged in either the “A?” or 
* B” position of Gauss, or unipolarly. 

Supposing the solenoids are arranged as in the unipolar method 
devised by Prof. Ewing, we have the following equations :— 


m 2rnjI 
b, 0— PUMA i 8 e e s . e . . 
d* SS 10.r TOM (1) 


assuming that there is no torsion in the suspension. Here m is the pole 
strength of the near pole of the specimen, d its distance from n. The 
number of turns in the coil C is n, and I is the current strength in 


amperes, r is the mean radius of the coil C. 
Now the magnetising force at the centre of the long solenoid s is 


——- 


The solenoid being about 50 cm. long the correction for the farther 
pole is omitted. The correcting factor is 


I 
ie 
26) 


l 


and amounted to about 1 per cent. in this case. As regards the 
solenoidal correction, the demagnetising action of the specimen on 
itself is given by H= H'— NI, where N is a factor depending upon the 
The ratio of true to apparent field intensity is given by 
H ] I 
H’ N««1 0-0000134 x 7741 
where the fraction is obtained from the expression 


\ 


dimensions. 


4rn.I a? 2c 
bere d og N-—4m—1log, --—1 
107 ° nia {loa a J 
The value for the sus- 


for an elongated ellipsoid of revolution. 
ceptibility is the maximum value found above. 
therefore, is negligible. 

Apart, however, from the question of knowing absolute values, the 
fact of being able rapidly to compare thicker specimens under similar 


. Where n, is the number of turns in S, lis its length in ‘centimetres, : 
This correction, 


I tot am S (2) 
= EAE re . . . e s e 
m pe 


Therefore, 
n, 


100 


Substituting this value in (1) above we have 
m n lH. 
q cos dT sin 6, 
and since m= la, where a is the cross-section of the specimen, we have 
l dn 
. H 2n J. a 


80 
tan 6, 


l 
— athe relation x= K tan Ó 60 


d'n lj2n,ra= K ,, a constant, and writing «= H 
is obtained. Forscale divisions tan 6— 5/21, then x — K,s, where s 
is the deflection in scale divisions and L is the perpendicular distance 
from the mirror measured in the same units. From the observations 
of the current, H the field intensity at the centre of the solenoid is 
obtained by multiplying it by a constant, viz., 4n,/107. Hence, H 
being known, !—«H, and since u— 4r +1, all the other magnetic 
properties are obtained. For the sake of simplicity corrections 
which are well known regarding the form of solenoid S’ and the 
coil C are omitted. These will be found in “Absolute Measurements," 


referred to above. 
Using the instrument in the above manner the following results 


were obtained for a specimen of iron wire :— 


Length of specimen =41-2 cm. 
Diameter of specimen — 0-074 cm. 
Ratio length/diameter= 568 approximately. 


40 


Fig. 2.—CURVE sHow:a RELATION BETWEEN SUSCEPTIBILITY AND 
H For [RON WIRE. 


conditions is important. For this purpose an instrument with com- 
paratively short solenoids and a pointer with tangent scale may be 


H | K. f H K 
RUN CNR MC See pn — | used, being graduated so as to read off the permeability or suscep- 
1 | 20-8 | vd 450 tibility direct if required in C.G.S. units, a milliammeter being used 
| 28-75 6- l 1easure the current strength. | 
1095 77-0 : 324 38-4 FUE E 
iens - E |-——— — RED APPENDIX. 
The magnetising solenoid used in the above experiments was 45-7 cm. 


long, the mean diameter was 2-375 cm. and the turns per centimetre 
length were 61-38. The valuc taken for H was 
4m»I 


BI ens y, 


H=77-07 x current. 


The circular coil acting on the needle was 10 cm. in diameter, and 
wound with 10 turns of No. 18 S.W.G. silk-covered wire. 

The value of the constant for millemetre divisions on the scale was 
1-59 or x= 1:598. 

The needle was 1 cm. long, suspended by a single fibre of unspun silk of 
sufficient length to make the torsional couple in the experiment negli- 
gibly small. 

The scale was placed at a distance of only 35 cm. from the mirror, but 
in cases where accuracy is important they might with advantage be placed 
at a distance of a metre or so, since the percentage accuracy in ceter- 


mining « will depend upon the value of the quantity 100 x " ds being the 


These results are shown in Fig. 2. 

If the solenoid S’ is uncompensated its field acts upon the needle, 
and may be calculated from the approximately correct formula 

2rn ll /zt+l x+l 
Ree) fe 
10 T, rs 

This is really the equation for the force at a point on the axis. In 
the unipolar method the point is at right angles to the axis. This, 
however, in this case only introduces a small correcting term, viz. :— 


y? 2 
m 3a*. "T 


(vide “ Absolute Measurements," Vol. II., part II., p. 260). 
We see then that if the solenoid S’ and coil C act alone upon the 


needle, 
25n,f/ x4l ==} 
= -1 —_-f —-——-—-— —. , 
vta Los (= ři 


1 . 
scale reading error. 


or that it produces a constant angle independent of current strength. The results given above are intended to illustrate the working of the 
This angle was 3° 6’, and agreed approximately with that calcu- ' instrument, and they agree with those generally found fot soft iron. 
E2 


978 


THE ELECTRICIAN, SEPTEMBER 19, 1913. 


 . SyBe Gtectrictan. 


The Oldest Weekly Electrical Journal (established weekly 1881—1878). 
Published every Friday, Price Sixpence; Post Free, Sixpenoe.Halfpenny. 
Editoria), Publishing and Printing Offices, 


1,2 & 3, SALISBURY COURT, F LEET ST., LONDON. 


(ONLY ADDRESS. 
Tel: City 4698 & 4699. Tels.: ELECTRICIAN NEWSPAPER LONDON. 


AU Letters relating to Subscriptions, Advertisements and other business 
matters to be addressed Publisher. ‘‘ THR Furcrrictan,” Salesbury- 


court, Fleet-st., London. Cheques and P.O.a to be crossed “ Coutts & Co.” | 


All Editorial communications to be addressed to Tne EDITOR. 


Letters | 


for insertion tn '' THE ELECTRICIAN," or containing questions. to be ' 


accompanied by name and address of the writer as evidence af good faith. 
No notice ia taken of anonymous communications. 
“Tar ELECTRICIAN’ offers exceptional advantaaes to Advertisers, and has an 
influential circulation all over the World. This statement is quaranteed. 
Advertisement Rates, &c., forwarded on application to the Publisher. 
TRADE ADVERTISEMENTS intended for the current tssue must reach the 
Office at latest by Wednesday evening’s post. Renewals of expiring 
Advertisements and alterations to standing Advertisements by first post 
Wednesday. Wrapper Advertisements by firat post Wednesday. 
Contracts and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT- 
MENTS VACANT AND WANTED, ond all kinds of SMALL ADVERTISE- 
MENTS accepted up to 2 P. M. THURSDAY. 


———— 


The Rates for Subscription to ‘‘ THE ELECTRICIAN ” are as under :— 


YEAR. HALF*YEAR. QUARTER. 
United Kingdom ... 26s. Od. ... 13s. 6d. ... 7s. Od. Post free, 
Canada wem. ave 288. 3d. des 


14s. 6d. ... 7s. 6d. > payable 
Postal Union... ... 30s. Od. ... 16s. Od. ... 8s. Od. J in advance 
(This charge includes all the numerous Supplementa.) 
New volumes of ‘THe ELECTRICIAN " commence in April and October. 
Vols. I. to LXX. can now be supplied. Price on application. 


ELECTRICITY SUPPLY TABLES AND DATA. 


This valuable set of comprehensive Tables and Engineering Data relating 
to Electricity Supply. to Electric Power (with Maps of Areas), and to 
Electric Traction on Railways and Tramways in the United Kinedom, the 
Colonies, and seme places abroad, giving details to Jan., 1913, can be 
obtained complete in handy book form, price 6s. 6d. post free. A complete 
Index s included. 

The above Tables, &c., have been reproduced in miniature for the pocket. 
The size of the miniature book is 8} in. by 41 in. 130 pages, including 
maps. The price is 1s. net, postage 11d. extra. Reduction on quantities 
for presentation to Trade Customers, &c. 

A SMALL POCKET LENS 18 SUPPLIED, PRICE 24. NET. 


"THE ELECTRICIAN " SERIES OF 
STANDARD ELECTRICAL BOOKS 


san be obtained of all Booksellers at Home, $n the Colonies, and Abroad, 


** Tug Evectrician” EvectricAL TraDes Directory AND HaNDBookK. Published 
annually in February, corrected to mid-February. Established 1882. A very 


ee 


i 


valuable advertising medium, covering the entire Industry. Subscription price ' 


(which is received in advance up to Jan. 3ist in each year for the next following 
edition) 10s. 6d. nett, postage 9d. extra. Price, after Jan. 31st, 15s. nett, postage 9d. 


extra. Postage of all copies to British Colonies and Europe. 2s.3 to other countries, i 


2s. 6d. Digest of Contents of the 1913 Edition post free on application. 

ELECTROMAGNETIC THEORY. By Oliver Heaviside. Vol. I. Price 12s. 6d. Vol. II. 
Price 12s. 6d. Vol. 111. Now Ready. 21s. nett. 

SrupiES iN Licht Propuction. By R. A. Houstoun, M.A., D.Sc., Ph.D. 5s. nett. 

Common BATTERY TELEPHONY SIMPLIFIED. By W. Atkins. 3s. nett., postage 3d. New 
and enlarged Edition Now Ready. 

ELECTRICAL ENGINEERING FOR MECHANICAL AND MiNiNG ENcIneers. By H. J. S. 
Heather, M.].E.E. 9s. nett. 

Fvectric CRANES: THEIR DESIGN, CONSTRUCTION AND A»PLICcATION. By H. H. 
Broughton, M.I.E.E. Price 25s. nett, postage 9d. (abroad, Is. 8d.) 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. Elton Young. New Edition 
now ready. Price 10s. €d. nett, post free 11s. 

Stupents’ Guipg To SUBMARINE CABLE TESTING. By H. K. C. Fisher and J. C. H. 
Daiby. Price 7s. 6d. net. Revised Edition now ready. 

AMATEUR WIRELESS TELEGRAPH Desicns. By “ Alfrec.”” New and enlarged Edition 
Now Ready. Very fully illustrated. Price 2s. 6d. nett, postage 2d. 

*" Tug ELECTRICIAN ” PRIMERS (81 Primers in all, and a GtossARv). Single Primers 
3d. each post free. /n One Complete Vol., 10s. 6d. nett, or Three Separate Vols. (Vol. I. 
3s. 6d. nett ; Vol. T1., 6s. neit; Vol. /11., 4s. 6d. nett). FuLL Prospectus FREE. 

ELECTRICTRACTION ON RAIL WAYS. By Philip Dawson. Price 23s. nett. 

ALTERNATING-CURRENT Motors. By Dr. Rudolf Goldschmidt. Price 6s 6d. 

“SUBMARINE CABLE LAYING AND Repatrinc. By H. D. Wilkinson. M.I.E.E. 15s. nett. 

‘ELECTRIC BLASTING APPARATUS AND ExPLOSIvES : With Special Reference to Colliery 
Practice. By W. Maurice. Price 8s. 6d. nett. 

"Tug SuHot-Firer’s Guine: A Practical Manual on Blasting and the Prevention of Blasf- 
ing Accidents in Mines, Quarries, &c. By W. Maurice. Price 3s. 6d. nett. 

THe Evectric FURNACE IN IRON AND STEEL Propuction. By John B. C. Kershaw, 
F.1.C. Price 3s. 6d. nett. 

PRELIMINARY WIRELESS TELEGRAPH CONFERENCE (BERLIN, 1903). 8s. 6d. nett. 

INTERNATIONAL WIRELESS TELEGRAPH CONVENTION AND SERVICE REGULATIONS 
(BERLIN, 1906). With complete report of Proceedings. Price 21s. nett. 

INTERNATIONAL TELEGRAPH CONVENTION AND SERVICE REGULATIONS. Price 6s. nett. 
(Lisson Revision, 1908.) Also 1913 AMENDMENTS to same. Price 8d. nett. 

INTERNATIONAL RADIO-TELEGRAPH CONVENTION AND SERVICE REGULATIONS (London 
Revision, 1912). Now Ready. Price 5s. nett, post free 5s. 6d. 

BRAKES FOR TRAMWAY Cars. By H. M. Sayers. Price 3s. 6d. nett. 


THE MECHANICAL DESIGN AND CONSTRUCTION OF CoMMuTATORs. By R. Livingstone 

THE PRACTICAL WIRELESS StipE Rute. By Dr. H. R. Belcher-Hickman. Price 2s. 6d. 
nett. Reduction on quantity. 

THe THEORY OF THE SUGMARINE TELEGRAPH CABLE. By H. W. Malcolm, D.Sc. 
In Preparation. 

THE MECHANICAL DESIGN AND CONSTRUCTION OF GENERATORS. By R. Livingstone. 

in Preparation. 


(Price 6s. nett, 


— 


NOW READY. (| 
Vol. LXX. of “Tae Exvectrrician.” — Bound in Publisher's covers. 
Price 17s. 6d. Postage U.K. Is. extra, abroad 2s. 6d. 


Cases for binding Vol. LXX., price 2s. ; post free, 2s. 3d. 


THE BRITISH ASSOCIATION. 


The B.A. meeting just concluded at Birmingham will stand 
out as one of the most important in the history of a great 
Association, for quite apart from the social aspects of the 
gathering, which were particularly happy, there can be.no 
dispute about its success in other directions. This is 
especially the case so far as the student of physics is con- 
cerned, no matter whether he be interested in pure physics 
or applied, in which latter term may be included electrical 
engineering. Section A secured the lion’s share of attention, 
and not without reason, for among its constant attendants 
were Lord RAYLEIGH, Sir J. J. THoMsoN. Sir OLIVER LODGE, 
Prof. Lorentz and, to: the extreme gratification of all, 
Mme. CURIE. 

On Friday morning this section devoted itself to a dis- 
cussion on Radiation, and however remote some of the 
matters dealt with may now seem to be from the great 
industrial applications of electricity, vet it would indeed 
be rash to prophesy that thev will never have any effect 
on future developments. Shorn of all its excrescences, the 
question at issue resolves itself into the problem of the 
nature of that kind of energv which has hitherto been 
regarded as manifested bv exceedingly short etheric waves. 
The point is whether the wave theorv is to hold its place or 
whether it is to be ousted in favour of PLancx’s theory of 
“Quanta.” A great deal of the evidence and most of the 
speakers seemed to point to the breakdown of the old 
theorv, and it appears that there is, therefore, a possibility 
that we may before long be able to dispense with the aid 
of our old friend the ether. It al) depends on whether 
continuity is to be regarded as an essential feature of the 
As Lord RavrLEIGH remarked, the dis- 
cussion got into very deep water; but the fact remains 
that deep water must be braved if the truth is to be sought— 
whether it will ever be found is another matter. 

The discussion on Radiation was important, but it was 
not alone in this respect; and, ndeed, it is not without 
difficulty that we are able to make a selection from the array 


Universe or not. 


presented. Perhaps that of most general interest was the 


debate on Modern Universities and the State, opened bv 
Sir ALFRED HopxKInson in the Education Section. The 
engineer of the future is almost bound to be a university 


, man, and we therefore offer no apology for dealing with this 


matter at some length. It is a common practice to criticise 
the new university on the ground that its training does not 
have the same broadening influence on the mind and 
character that is produced by the older institutions ; and, in 
spite of argument to the contrary, this is true. But it need 
not necessarily be so. What are the reasons for this difference 
between old and new ? ‘They are numerous, but all—or, 
in any event, all the important ones—are susceptible of 
treatment. There is, first, the age of the institution, carrying 
with it the traditions which have been fostered by genera- 


‘tions of men; but although the age and traditions of a 
Further portions of this list of “ Tue Evectrician " Series or Books appear each week, University or college may greatly impress a youthful under- 
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Which is offered by the university. 
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graduate in the pride and glory of new membership, and 
although he may never forget his respect for them so long 
as he lives, yet they cannot exercise that preponderating 
influence so often claimed for them. Age and traditions are 
not decisive factors. The things that are decisive are the 
kind of work that is done, the way of doing it and the 
people who do it. These are the things, and the only things, 
that really matter. In dealing with the kind of work that 
is done, it is impossible to argue that a man who has con- 
fined his attention entirely to professional studies can 
become as good an engineer as he who has enlarged the 
borders of his knowledge by devoting some attention to 
other things which may have no direct bearing on his work. 
Experience proves the contrary. We fear it must be said 
of the new university that its principal aim is to provide 
degrees for its students, and to impart information which 
will enable its alumni to secure a quick return, in the shape 
of money, for their material and intellectual outlay. Signs 
are not wanting that this attitude 1s giving way to aspira- 
tions of a nobler nature ; but nothing will avail unless it is 
recognised that a man must be given something over and 
above some letters after his name and the ability to provide 
himself with the means of subsistence. Then there is the 
way in which the work is done, and in manv cases outside 
the older universities this leaves much to be desired. 
Generallv, students live at a considerable geographical 
distance from their lecture rooms and laboratories, and at 
an equal, if not greater, intellectual and social distance 
from their teachers and fellow-students. 
at lectures and classes becomes, in such circumstances, mere 
mechanical routine, which may have the effect of producing 
extraordinary mental agilitv, but can never provide that 
training of mind and character which is the true function 
of a university. Until it is recognised that corporate life, 
and the social and intellectual intercourse it involves, con- 
stitutes the basis of university life we fear that the ploughing 
of the sands is likely to continue. The solution of this pro- 
blem is, of course, the residential university ; the older 
universities have already achieved it, but most of the newer 
ones still have the difficultv in front of them. 

Finally, we are concerned with the people who carry on 
the work of a university, and among them we include both 
teachers and students. "There are, perhaps. few posts of 
greater responsibility than that of a university teacher, and 


it is, therefore, of the utmost importance that only men of 
commanding ability and of unimpeachable worth should be 


selected to occupy the higher positions. Such men are not 


easy to find, for the combination of requisite qualities is rare. 
The teacher must be not only a teacher, but also a pains- 


taking student, for no man who is otherwise can ever 


inspire his followers to seek knowledge for its own sake. 
-And the students themselves must also be of the right kind. 


It is not that they must be wealthy or of superior birth, but 


that they must be fitted to take advantage of the training 
Those who have had 


experience of the newer universities know to their sorrow 


how seldom this condition is fulfilled, and that much 


valuable time has to be spent in teaching the elements of a 


‘subject which ought to be taught before the student enters 
‘the university. .For this reason we feel bound to disagree 
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with Sir Puitip MacNvs, who rejoiced that the average age 
of entry of students to universities was gradually getting 
less. The truth is that many students are ill-prepared, and 
that if the age of entry is to diminish then the schooling 
must be improved, or the inevitable result will be further 
injury to the university. Moreover, it is at least doubtful 
whether a student of 16, however well prepared, is suffi- 
ciently matured to commence and pursue a university 
career with advantage to himself. 

These are only some of the problems which occupied 
attention this year, and, as we have indicated, there were 
many others which were not less interesting. There is no 
doubt that their ventilation is in the public interest, and 
therein lies the principal justification for the existence of 
the British Association for the Advancement of Science 


——— ——— + a 


REVIEWS. 


(Copies of the undermentioned works can be had from THe ÉrgcTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 
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Introductory Electricity and Magnetism. By C. W. Hanser. Lon- 
don: Wm. Heinemann.) Pp. xv.+373. 2s. 6d. net. 


The more we review books dealing with electricity and mag- 
netism from an elementary point of view the more we are led 
to the belief that the ideal we have laid down in considering 
books of this kind is unattainable. No book seems at the same 
time to combine a clearness of exposition with a proper realisa- 
tion of what a students's difficulties are, or to realise how much 
carelessness in explanation or definition may very greatly add 
to these difhcuties. This being so, we suppose we must in 
future keep our ideals in the background, and write about 
elementary text-books as they are rather than as we think 
thev ought to be. 

Mr. Hansel's book is " intended to be a complete first course 
in electricity and magnetism ; the ground covered is wide and 
the subject is developed experimentally." Permanent mag- 
netism is dealt with in seven chapters. after which the same 
uumber of chapers are devoted to electrostatics. The electric 
circuit is next dealt with, after which come primary cells, 
magnetic effect of the current, measurement of current, chemical 
effects of current, laws of current flow, heating effect of the 
current, induced currents, quantitative phenomena of electro- 
magnetic induction and technical applications of the current, 

In general, each chapter begins with a definition, followed 
immediately by one or more experiments on the particular 
subject under consideration ; then come a few lines of explana- 
tion with more definitions and experiments, and the chapter 
closes with questions on the matter contained in the chapter. 

The way in which the book is written is good, and it should 
form an excellent laboratory companion, where the numerous 
illustrations will be found useful. On the other hand, it can 
hardly be said to be what Mr. Hansel claims for it in the 
opening sentence of the second paragraph of this review. The 
dull student will be confused by its scrappiness, while the bright 
one will want to know more than Mr. Hansel tells him. What- 
ever its merits, it is certainly not complete. 
Rechnungsformular zur Zerlegung einer empirisch gegebenen 


periodischen Funktion in Sinuswellen. By C. RUNGE and 
F. Empe. (Brunswick: Friedr. Vieweg & Sohn.) 


The arithmetical method of analysing wave-forms into their 
harmonic components has received its fullest treatment at the 
hands of Runge. By a suitable choice of ordinates he has 
shown that the process of analysis may be reduced to little 
more than addition and subtraction. The rules for carrying 
out an analysis on Runge's plan and for testing the accuracy 
of the results are here set forth in convenient schedules which 


| only required to be filled up, all needful explanations being 
i given in an accompanying pamphlet. These schedules should 


prove of considerable utility where harmonic analysis has 
frequently to be performed. 
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THE BRITISH ASSOCIATION AT BIRMINGHAM. 


(FROM OUR SPECIAL HL 


Wednesday, September 10th. 


A very large audience assembled at the Central Hall this 
evening to hear Sir Oliver Lodge read his presidential address. 
Pec alar interest attaches to the meeting this year for more 
reasons than one. First, there is the lamentable circumstance 
that the distinguished engineer who should have occupied the 
chair died during the year; then there is the fact that the new 
president is in his own country, where he is a prophet not without 
honour: finally, the meeting is a very large one—in fact, the 
largest for several years, as the figures published in THE ELEC- 
TRICIAN of last week indicate. It is, therefore, a memorable 


Ohver Lodge took his courage in both hands and faced his 
cr'tics without flinching. 

Last year's president. was unable to be present for the pur- 
pose of introducing his successor, and the chair was therefore 
occupied by Lord Rayleigh, who, in performing this duty, paid 
a tribute to the late Sir William White, and referred to the 
pioneer work in wireless telegraphy which had been done by 
Sir Oliver Lodge. The president then delivered his address, 
an abstract of which appeared on p. 923 of our last week'sissue. 

At a meeting of the General Committee to-day it was decided 
to hold the 1915 meeting at Manchester, next year having been 
appropriated to Australia. 


Thursday, September th. 


Work commenced at nine o'clock this morning, when certain 
Sectional Committees met for the transaction of business. An 
hour later most of the sections had assembled to hear presi- | 
dential addresses, and attention was focussed on Section A 
(Physics), where some interesting discussions were promised. 
This section held its meeting in the Medical Lecture Theatre 
of Mason’s College, and the room was uncomfortably crowded. 
At the conclusion of the president’s address, which was devoted 
to pure mathematics, a vote of thanks was proposed by Sir 
Oliver Lodge in a brief and witty speech. Lord Rayleigh rose 
to second the proposal, and compared the mathematician and 
the physicist in their regard of mathematics. The former was 
always striving for perfection of accuracy, whereas the latter | 
was content with an approximation, provided it did what was 
required of it. The physicist preferred a less rigorous proof ; 
it might be that he preferred a bad argument which he could 
understand to a good one that he could not. 

The vote of thanks to Dr. Baker was, of course, carried with 
acclamation. 

On the morning’s programme were no fewer than eight 
Papers after the presidential address, and it at once became 
apparent that the time available was Insufficient. The first 
was by Prof. C. G. Barkla, on “The Nature of X-Rays,” 
in the course of which the author maintained that X-rays are | 
electromagnetic waves. In support of his contention he cited 
a great many pieces of experimental and other evidence. There | 
was the absorption, which was definite for all substances ; the 
velocity, which was the same as that of light ; and the reflec- 
tion, which was regular when the rays were incident on a truly | 
plane surface. Again, the quality of scattered X radiation 
was like that of the primary, while the magnitude of its inten- 
sity could be calculated. Characteristic X radiation was also 
homogeneous, was characteristic of the element, and was not 
excited by softer radiation. All these things pointed to but 
one conclusion, and that was that X-rays were of the same 
nature as light rays. In the course of the discussion, which 
was very brief, Sir J. J. Thomson expressed agreement with 
Dr. Barkla's conclusions, and said that the evidence adduced 
was of the greatest possible weight. 
appeared to differ from the author, and called attention 


meeting, and the address was a memorable address, for Sir 


on the break up of an atom, and that the radiation is of several 
different kinds. He was of opinion that the expulsion of 
8-rays was not so simple as Prof. Barkla seemed to think. 
There was evidence of at least 50 different kinds of B-rays, 
which really formed a species of spectrum. 

Prof. Barkla was followed by Sir J. J. Thomson, who 
read a short Paper on * The Structure of the Átom," and 
by Prof. E. Rutherford, who also read a Paper on the 
same subject. NirJ. J. Thomson was highly theoretical, and his 
treatment of the subject was largely mathematical. Prof. 
Rutherford explained that the examination of the interior 
of the atom was carried out by observing the path of high 
velocity projectiles (in this case a and f) particles) through 
matter. His conception of the structure of the atom was an 
exceedingly minute nucleus, having dimensions of the order 
of an electron, surrounded by rings of electrons. The nucleus 
carried a charge which was proportional to the atomic weight 
of the element. In the case of gold the size of the nucleus was 
about 10-3? cm. Ana particle directed at the nucleus described 
a hvperbolic orbit. 

In Section B (chemistry) an interesting Paper was read by 
Prof. W. M. Thornton on “ The Influence of the Presence of 
Gas on the Inflammability of Coal Dust in Air.” This will 
be dealt with in a subsequent issue of THE ELECTRICIAN. 

In Section G (engineering) Prof. Gisbert Kapp delivered his 
presidential address, and this was followed by a report of the 
Committee on gaseous explosions and by two Papers. 

Prof. Asakawa and Prof. J. E. Petavel, in a Paper on “ The 
Effect of Compression Ratio on the Efficiency of a Gas Engine,” 
explained that the experiments were carried out on a 25 H.P. 
National gas engine working at normal speed. The load, speed 
and number of missed explosions were kept constant, while 
the ratio of compression was varied by altering the length of 
the connecting rod. Coal gas was used, its calorific value being 
determined both by analysis and by direct measurement. The 
heat carried away by the water jacket and by the exhaust 
gases was carefully measured and a heat balance established. 
As a result of the experiments it was found that the brake 
, horse-power at full power increased in the same proportion as 
the theoretical air efficiency, so that the ratio of the two or the 
relative efficiency remained constant at about 55 per cent. 
Under light loads the increase of frictional losses with high 
compression ratios nearlv counterbalanced the gain in thermo- 
dynamic efficieney ; and hence, while the absolute efficiency 
remained constant the relative efficiency fell. At all loads 
the mechanical efficieney was higher for low compression 
ratios. At full loads it fell from 79 to 74 per cent. ; as the com- 
pression ratio rose from 3-7 to 5-6 at one quarter load it fell from 


| 54 to 50 per cent. for the same change of compression ratio. 


The indicated power at full load increased at a higher rate 
than would be indicated by the air standard and at light loads 
at the same rate; hence the relative indicated efficiency 
increased at full loads and remained constant at light loads. 
Using gas of the lower calorific value of 520 B.Th.U. per cubic ft. 
at 32°F., the consumption at full power was 21 cubic ft. per 
brake horse-power per hour with the lowest compression and 
19 with the highest. 


Friday, September 12th. 


At 10 o'clock this morning a very large audience had 
assembled in the room allotted to Section A to hear a discus- 
sion on Radiation. "This was opened by Mr. J. H. Jeans, who 
referred to the nature of radiation, and said that the existing 
facts were not susceptible of explanation by reference to 
Newtonian mechanics alone. Radiation must be regarded as 


Prof. E. Rutherford ! being either continuous in structure or as broken up into 


elements of the kind which Sir J. J. Thomson had described in 


to the fact that characteristic radiation is always given out ' his “ pint-pot" analogy. This he could not believe was accu- 


theory. 
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contained no figures of the less shrinkage of meat by electric 
cooking, which was one of its great advantages. 

Dr. J. A. Fleming said he had carried on domestic cooking 
for three years, and had found that one of its drawbacks was 
the irregular life of the heaters. "There was also the difficulty 
that, as the stoves were at present constructed, the heaters 
were not detachable, with the result that if anything went 
wrong the whole oven had to be sent back to the makers for 
repair. He had endeavoured to persuade some of the makers 
to construct the apparatus so that the hot plate was detachable, 
because at present it was a somewhat serious thing if anything 
went wrong whilst a meal was being cooked. As to the cost 
of electric cooking, he had to pay 14d. per unit, and that put 
it out of court altogether for water heating ; for this purpose 
he was prepared to fall back upon his old friend, or enemy, gas. 
At 4d. per unit electric cooking compared favourably with coal 
or gas, and none who had ever cooked electrically would want 
to give it up. Even at ld. per unit it was comparable. 

Mr. Charles Wicksteed said the Paper merely compared 
electricity with coal fires. Comparisons with gas were what 
were needed. 

Prof. Morris agreed with Dr. Fleming that the stoves should 
be so made that 1f anything went wrong it could be put right 
in the house at once. In Marylebone, however, the stoves 
were maintained by the Electricity Department, and the £3 
included maintenance as well as hire. If anything went wrong 
the Department would put it right in two hours. Moreover, 
on this particular stove there was a spare hot plate, so that 
unless both broke down at the same time, which was unlikely, 
the stove could be in use continuously. He believed the hire 
charge of £3 was to be reduced considerably very shortly. The 
hiring system, he thought, was the best policy, as a stove might 
not be suitable if the owner was compelled for any reason to 
move into another district. As to comparisons with gas, the 
Paper only pretended to give the results of a year's working 
with electric cooking, and he would leave it to someone familiar 
with a similar household served by gas to make comparisons. 


Monday, September 15th. 

The various excursions and festivities of the week-end having 

been successfully negotiated, the sections opened their doors 
at 10 o'clock this morning and at once commenced work. 
. Section A had a joint discussion with Section G on the. 
“Investigation of Complex Stress Distribution,” but it so 
happened that all the speakers were habitués of the Engineer- 
ing Section and no “ pure " physicist could be induced to con- 
tribute. The raison d'étre of the debate was a Report of a. 
Committee appointed to consider “ Certain of the More Com- 
plex Stress Distributions in Engineering Materials," and certain 
members of this Committee rose in turn and gave a brief sum- 
mary, each of his own portion of the work. Prof. Perry, in 
presenting the Report explained that it was not so much an 
account of any recent and important work as a résumé of 
present knowledge of the subject. 

Mr. W. A. Scoble discussed the question as to the relative 
values of data regarding elastic limit, yield point and fracture. 
He suggested that experiments should be arranged with uniform 
distribution of stress, and important data would then be ob- 
tained at elastic failure and at fracture. Experiments which 
employed non-uniform stress distributions would give useful 
results at the elastic limit and possibly at the yield point, but 
the data obtained at fracture or other complete failure in such 
cases were of no value for the present purpose. The division 
of materials into ductile and brittle was incomplete and did not 
readily enable the physical properties of a material to be defined 
with exactness. 

Mr. J. J. Guest pointed out that it was of no use to deal with 
the fracture point as the curve bent round too much after the 
yield point. He thought that the departure of the curve, at 
the elastic limit, from the straight was due to local faults in 
the material. Experiments were being carried out at Bir- 
mingham in which the same specimen could be subjected 
successively to tension, compression, torsion and hydraulic 


rate, for such a pot could be partially filled. Planck had 
hypothecated the intermittent transfer of energy, and Poincaré 
had shown that the total energy represented by the spectrum 
would be infinite if the transfer were continuous. There was 
now no intermediate position, and Planck's Quanta must, 
therefore, either be accepted or rejected. He concluded by 
suggesting that the action quantum might really be an old 
constant, and that the presumed atomicity of energy might 
really be the atomicity of tubes of force. 

Prof. Lorentz said that he found himself compelled to admit 
the intermittent process of energy transfer, but he could not 
admit the individual existence of quanta ; their magnitude was 
against it. He assumed the existence of the ether in order to 
explain the transfer of energy from matter to Planck’s “ reso- 
nators " and from these to the ether, but it did not really matter, 
asthe ether could be left out if desired. If there had to be dis- 
continuity he would like it to be between “ matter" and “ reso- 
nator" rather than between " resonator” and * ether," as 
the latter would necessitate the abandonment of Maxwell's 
electromagnetic equations. Modification of these might, how- 
ever, be effected in the interior of the electron. 

Sir Oliver Lodge expressed agreement with the last point, 
and explained that unless some special treatment of the interior 
of electrons were adopted they would disintegrate owing to 
electrostatic repulsion. 

Prof. Love could not accept the necessity of the quanta 
He thought that thousands of other formule than 
Planck's would fit the facts equally well. 

Sir J. J. Thomson said he never imagined his “ pint pots " to 
be only half full. They should give up the theory of the equi- 
partition of energy if it gave rise to so much trouble. It cer- 
tainly did not take into account the practical exigencies of 
time and space. Regarding statistical methods generally, he 
quoted De Morgan's statement to the effect that no calculation 
of probability which occupied more than half a sheet of note- 
paper ought to be received without independent evidence. 

At the conclusion of the discussion it was found that there 
was insufficient time left to deal with the rest of the programme 
adequately, and some Papers had to be omitted. Amongst 
those read was one by Sir J. Larmor on “ Lightning and Protec- 
tion from It." The author inquired, first of all, as to the ex- 
tent of the region protected by a straight wire conductor pro- 
Jecting vertically from the earth’s surface. He maintained 
that such a conductor hardly disturbed the field of electric 
force at all except in its own immediate neighbourhood, and the 
consequence was, therefore, that it did not serve to attract a 
discharge. Such a conductor might, of course, by point dis- 
charge at its upper end, ionise the air, and thus render a dis- 
charge more easy. His own impression was that it was the 
building which facilitated the discharge, and it was the con- 
ductor which carried off the discharge. 

Sir Oliver Lodge said he agreed with the author’s remarks, 
and that, as was frequently the case, the author’s facts were 
borne out by experimental facts. 

In Section G (Engineering) a Paper on “ The Internal Com- 
bustion Engine as Applied to Railway Locomotives ” was read 
by Mr. F. W. Lanchester, in the course of which the author said 
that the steam locomotive appeared to be about to yield its 
supremacy either to electrical or internal combustion engines. 
He then proceeded to describe an engine of the latter type in 
which the energy was transmitted mechanically to the axles. 

Prof. J. T. Morris then read a Paper on “ Domestic Electric 
Cooking and Heating: Results of One Year’s Working,” 
which will be found in full on another page. 

Prof. Morris added that since writing the Paper he had 
obtained information from Mr. R. A. Chattock, the Birmingham 
City Electrical Engineer, to the effect that the charges for 
electric cooking in Birmingham were ld. per unit for heating 
and 3d. for lighting, whilst the apparatus was not hired out, 
but sold on the hire-purchase system. The altered conditions 
would make a similar case in Birmingham come to £33. 15s. 4d., 
compared with the £24. 18s. 5d. given in the Paper for the 


Marylebone case. 


The chairman (Prof. G. Kapp) pointed out that the Paper ! pressure. 
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Mr. Gerald Stoney remarked that all structures mia com- 
plicated stresses should have tests of such stresses applied, as 
the results obtained in practice were often very different from 
those calculated. He doubted whether the ordinary theory 
of stresses held good in the case of a rotating disc. An instance 
came within his knowledge in which a disc of 27 in. in diameter, 
with a 4 in. hole in its centre, was run up to 8,000 revs. per min. 
when the diameter increased by in. and the diameter of the 
hole increased by an equal amount. 

Prof. E. G. Coker called attention to the similar behaviour 
of plate-glass and cast-iron under the same conditions of stress. 

He maintained that the optical method of examination of 
strain was the best, as it permitted of observation of the mass 
of the material instead of the surface only as in other methods. 

The Chairman (Prof. Gisbert Kapp) thought that high-fre- 
quency tests were more suited to modern conditions than low 
frequency. They now had to deal with machinery of quite a 
different nature from that in use some years ago. High speed 
engines, such as those employed on aeroplanes, were common, 
and he inquired whether the committee's results were reliable 
for such conditions. 

This concluded the joint discussion, and Prof. Coker then 
read two Papers on * The Construction of Large Polarising 
Apparatus for use in Lantern Projection W ork” and “The 
Stress Distributions in Thick Cylinders and Rings." The former 
dealt with some developments of the author's well-known 
method of examining strain by the aid of polarised light, while 
in the course of the latter the author remarked that the diffi- 
cultv of measuring experimentally the state of stress in thick 
cvlinders and rings was well known, and it was important that 
the means employ red should give measurements at a point of a 
material. An optical method of investigation. with a trans- 
parent material afforded a comparatively simple and accurate 
method of experiment for determining the directions and mag- 
nitudes of the principal stresses at any point of a ring con- 
structed from a thick plate. "The directions of principal : stress 
at any point were determined from the lines of equal inclination 
obtained with plane polarised light, and the difference, p — q. of 
the principal stresses at the same point was obtained from 
observations of the double refraction effects produced when a 
beam of circularly-polarised light traversed the stressed object. 
The sum, p+-q. of the principal stresses was also determined by 
measurements of the change in the thickness of the stressed 
object, using a delicate extensometer capable of detecting a 
change of half-a- millionth of an inch. These latter measure- 
ments were compared with the changes produced in the thick- 
ness of a simple tension or compression member of the same. 
material as the object. and in this way the sum of the principal 
stresses was determined without further reference to the physical 
constants of the material. These measurements of (a) the sum, 
(b) the difference, and (c) the directions of the principal stresses 
at a point taken as averages over the thickness of the plate 
afforded a complete experimental solution of the distribution 
analogous to those obtained mathematically in problems of 
generalised plane stress. The experimental methods were 
applicable to very complicated cases, and were described with 
reference to the stress distributions in thick. cylinders and 
rings of various forms, with and without discontinuities. Special 
apparatus for applying and measuring loads and fluid pressures 
applied to rings and cylinders were also described and illus- 
trated. 

In Section A, Prof. S. B. McLaren read a short Paper on“ A 
Theory of Magnets" but there was no discussion, and as the 
clock pointed to 1:30 p.m. Dr. Eccles's Paper was postponed 
until to-morrow and the Section adjourned. 


Tuesday, September 16th. 


To-day has been a heavy one from the electrical point of 
view, for subjects of electrical interest have been dealt with in 
no fewer than three sections. At 10 a.m. Section A commenced 
with a Paper on “ The Electric Arc as a Standard of Light." 
by Mr. J. F. Forrest, which we shall deal with next week. "This 
was followed by Dr. Eccles’ Paper on ** Some Experiments on 
Contacts between Electrical Conductors.” The author called 
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attention to the fact that when a current is s passed across & 
light but firm contact, the relation between the applied E.M.F. 
and the current produced is, in general, not a linear one, and 
no sufficient explanation of the observed phenomena has 
hitherto been offered. The question is whether the behaviour 
of contacts can be accounted for by purely thermal actions in 
the matter near the contact. The Joule, the Peltier, and the 
Thomson effects all play a part, and the alterations of resis- 
tivity with temperature, as well as alterations of the geome- 
trical configuration of the surfaces in contact caused by thermal 
expansion, ought to be taken into account. These thermal 
effects are most noticeable in contacts between bad conductors 
of electricity and of heat, as, e.g., the natural crystalline oxides 
and sulphides. It is advantageous to separate contacts into 
two classes: First, those between like substances; second, 
those between unlike substances. In the first class there is in 
general no thermo-electric action, and the non-linearity of the 
relation between applied E.M.F. and current is mainly due to 
resistivity changes produced by Joulean heating. In the 
second class there is in general some thermo-electric action 
imposed on the resistivity-temperature phenomenon ; and in 
the case of the crystalline substances mentioned the thermo- 
electric actions may be the more important. For the first 
class, theory yields à cubic equation connecting E.M.F. and 
current. Experiments by the author on the first class show 
that the thermal explanation is 1n many cases sufficient. In 
the second class thermo-electric theory yields a quartic 
equation. The curve connecting E.M.F. and current takes 
very various shapes according to the signs and the relative 
magnitudes of the Peltier and Thomson coefficients in the 
substances forming the contact. The author has measured 
these coefficients in some typical substances, and has thus 
carried out a comparison between the theoretical curves and 
the experimental curves of contacts between pairs of these 
substances. The evidence gathered in this way tends in the 
main to support the theory. Dr. Eccles also expressed the 
opinion that the coherer did not depend upon cohesion between 
the particles for its action. This. was borne out by the fact 
that the active material possessed a negative temperature 
coefficient of resistivity with temperature which was amply 
sufficient to account for the phenomenon. 

In the course of the d/scussion Sir Oliver Lodge dealt with 
the theorv of coherers, and went into the history of the matter. 
He described his early experiments leading up to the introduc- 
tion of the coherer, where he found cohesion between two 
spheres when a spark had passed from one to the other. He 
confessed that was no evidence of welding in the case of crvs- 
tals. The old theory was all right for large E.M.F.s, such as 
he had used with the spheres, but it could not well be applied 
to the small E.M.F.s, such as were employed i in the receiving 
antenne of wireless telegraph stations using crystalline 
coherers. He was of the opinion that the theory put forward 
by Dr. Eccles was in the right direction. 

The next Paper on the list was on “A New Method of 
Starting Mercury Vapour Apparatus,” by Mr. J.S. Anderson. 
Mercury vapour lamps and rectifiers are started by tilting the 
lamp or rectifier, either bv hand or automatically. This is 
inconvenient, especially when dealing with lamps used for 
scientific purposes. For example, in carrying out experiments 
on the Zeeman effect a mercury vapour arc lamp is extremely 
suitable. But difficulty arises from the fact that the lamp 
must be placed between the poles of an electromagnet, the 
distance between the poles being usually so small that any 
tilting apparatus interferes with the proper mounting of the 
lamp. This difficulty has been overcome by constructing a 
lamp which may be fixed in position between the poles of an 
electromagnet, or in any other suitable position, and then 
started without having to be tilted. This is brought about by 
the employment of a heating arrangement near one of the 
electrodes, preferably the negative electrode. The lamp tube 
18 provided with a small vessel near this electrode, the vessel 
having a re-entrant portion or recess in which a heating element 
is placed, and the part of the tube immediately above this 
small vessel and its recess is constricted. The heating element 
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mise and opens up a very wide field of investigation. On the’ 
whole, his statements were favourably received by the audience 

and such authorities as Prof Arrhenius, Prof. Pringsheim and 
Sir J. Larmor expressed approval. Mr. F. Soddy joined in the 
discussion, but it was evident from the cautious nature of his 
remarks that he had not yet surrendered entirely to the new 
hypothesis. 

Section B opened this morning with an interesting discussion 
on the *Radio-Active Elements and the Periodic Law,” at which 
Mr. Soddy was the first speaker. He explained that during the 
present year, 1913, the general law governing the passage 
through the periodic table of the elements in process of radio- 
active change has been discovered. As the result it is possible 
to write the three disintegration series of uranium, thorium’ 
and actinium across the periodic table, so that each member 
falls into its proper place in the case of the 27 members, the 
chemistry of which is known. For the six members, the period 
of average life of which is too short for the chemical nature to 
be determinable, and for the five inactive end-products, the 
chemical nature can be predicted without uncertainty. The 
general law is that in an a-ray change, when a helium atom 
carrying two atomic charges of positive electricity is expelled, 
the element changes its place in the periodic table by two places 
in the direction of diminishing mass and diminishing group 
number. In a #-ray change, when a single fatomic charge of 
negative electricity is expelled from the atom as a f-particle, 
and also in the two changes for which the expulsion of rays has 
not yet been detected, the element changes its position in the 
table by one place in the opposite direction. The chemical 
analysis of matter is thus not an ultimate one. It has appeared 
ultimate hitherto, on account of the impossibility of distin- 
guishing between elements which are chemically identical and 
non-separable unless these change in the process the one 
into the other. But in that part of the periodic table in which 
the evolution of the elements is still proceeding, each place is 
seen to be occupied not by one element, but on the average, 
for the places occupied at all, by no less than four, the atomic 
weights of which vary over a8 much as eight units. It is im- 
possible to believe that the same may not be true for the rest 
of the table, and that each known element may be a group of 
non-separable elements occupying the same place, the atomic 
weight not being a real constant, but a mean value, of much 
less fundamental interest than has been hitherto supposed. 
Although these advances show that matter is even more com- 
plex than chemical analysis alone has been able to reveal, they 
indicate at the same time that the problem of atomic consti- 
tution may be more simple than has been supposed from the 
lack of simple numerical relations between the atomic weights. 
on the programme. Among these was one by Dr. E. E. Four- | Mr. Soddy thought that the spectra of all elements in the same 
nier d' Albe on “ The Minimum Quantity of Light Discoverable | group would be identical owing to the similarity of their elec- 
by means of Selenium," in which the author stated that sele- | tronic systems. The only way to prove this was by experi- 
nium might well be employed for the discovery of hitherto | ment and the difficulty was lack of material. He happened to 
unknown stars, and another by Mr. W. H. F. Murdoch on “ A | know, however, that Mme. Curie was possessed of a gramme of 
Direct Method of Measuring Magnetic Susceptibility," which | radium and that she was going to compare the spectra of radio- 
we publish in full in this issue. lead and lead. She thought they would be different, but he 

The supply of Papers to this section has been (Mr. Soddy) thought they would be the same. Another matter 
that many of them have received rather scant attention, and | that ought to be inquired into was the atomic weight of lead 
several have not been discussed at all owing to lack of time. | from a uranium source and the atomic weight of lead from a 
This is unfortunate, particularly when a Paper so important | thorium source. Coming to the problem of the change of one ele- 
as that of Prof. W. H. Bragg, on "X-rays and Crystals,” | ment into another, he thought that it was not impossible under 
had to be left undiscussed on Friday. Protests were made at | suitableconditions. For example, if they expelled the a-particle 
the time, and as it seemed likely that a number of chemists | from thallium they ought to get gold. Todo thisa potential of 
would add their views, and possibly their criticisms, it was | something like a million volts would be required, but at present 
decided to hold a special session of Section A this afternoon. | they could not work with more than 100,000. Again, if a 
Expectations were, however, disappointed, for although an | B-particle were expelled from lead they ought to get bismuth, 
- excellent audience of physicists gathered at the appointed | and if two a-particles were then expelled from this they got gold. 
time, the chemists were conspicuous by their absence. Prof. The discussion was then continued by Mr. A. Fleck, who 
Bragg's work is undoubtedly of considerable importance, for | observed that since last year's meeting at Dundee, when the 
it promises to displace the “ closest-packing " theory of atomic | chemistry of three short-lived radio-elements was described, 
structures. By aid of X-ray spectra of different crystals Prof. | the study had been continued, and the chemical nature of 11 
Bragg is able to deduce the relative positions of planes and | additional radio-elements has been worked out experimentally. 
thence the arrangement of the atoms. His deductions from | In each of these cases, withf the one exception of uranium- 
the non-appearance of certain orders of the spectrum are ex- | X,, the chemistry of the substance-may be summed up by 
tremely ingenious, and the entire work holds forth great pro- ] saying that it has properties identical in:all réspécts with those 
YA 


consists of a small coil of platinum wire wound round a suitable 
support; it may be placed in the recess of the small vessel or 
removed at will, without interfering with the vacuum of the 
lamp. This heating coil of wire is connected in series or in 
shunt, in the latter case being provided with an automatic cut- 
out. An external resistance is placed in series with the lamp. 
Before starting, the small vessel is full of mercury, which forms 
a continuous connection inside the tube between the positive 
and negative electrodes. When the current is switched on 
the heating coil becomes incandescent, and the heat given off 
raises the temperature of the vessel and its contained mercury. 
Very little heat is required, because the first bubble of mercury 
vapour formed rises to the constricted portion of the lamp and 
is there caught, thus breaking the continuity of the mercury 
inside the lamp and starting the arc. The platinum wire of 
the heating element can be made of such a thickness, and the 
external resistance can be so adjusted, that the wire does not 
emit heat when the lamp is working but becomes incandescent 
when the lamp is started, the action being quite automatic. 

Mr. H. B. Keene then read a Paper on “ The Transmission 
of X-Rays Through Metals." A photographic examination of 
secondary Róntgen radiation leads to results of a different 
nature from those obtained by the ionisation method. When 
a narrow cylindrical pencil of X-rays is made to pass normally 
through thin rolled metal sheets, and to fall upon a photo- 
graphic plate placed behind and parallel to the sheet, some 
curious patterns are obtained. These patterns fall into two 
classes : (a) in which the central spot produced by the direet 
beam is surrounded by an irregular halo of smaller spots, and 
(b) in which the central spot is surrounded by faint extended 
patches forming a perfectly symmetrical pattern. The design 
varies with the metal. Class (a) markings are given by metal 
Sheets which have been annealed, while the symmetrical pat- 
terns of Class (b) are only obtained with newly rolled sheets 
which have not been annealed. It appears that the spots of 
the former are due to reflections from the microcrystals within 
the metal, while the symmetrical patterns of the latter are 
produced by the structure imparted to the metal in passing 
through the rolls. These star-like patterns are evidently 
analogous to those obtained when a beam of light passes through 
a crystal which appears streaky to the naked eye, the striations 
acting as a diffraction grating. 

Sir J. J. Thomson, in the course of his Paper on “X, 
and the Evolution of Helium," described the cathode ray 
method of analysis and declared his belief that what he had 
called X, was not a new element but a molecule of three atoms 
of hydrogen, and might therefore be called H}. By this time 
the morning was nearly gone and there were still several Papers 
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of some already known element. : In general the experimental 
methods were divided into two parts: First, determining what 
element the short-lived radio-element most resembled, and, 
second, determining, usually by fractional methods, whether 
the radio-element was separable from the ordinary clement. 
As in most cases, the already known element was a common one, 
the non-separability of the two could be shown by using a ff-ray 
electroscope for the relative measurement of the radio-clements, 
whilst the ordinary element was estimated by some gravi- 
metric process. -In one or two cases, as in that of radium-A 
and polonium and mesothorium-2 and actinium, where both 
elements were radio-active and present in unweighable quan- 
tities, special electroscopic methods of measurement were 
devised. The results of the work show that :—(1) Uranium-X 
and radio-actinium are chemically identical with thorium ; 
(2) mesothorium-2 is chemically identical with actinium ; (3) 
radium-A is chemically identical with polonium ; (4) radium-C, 
thorium-C, actinium-C, and radium-E are chemically identical 
with bismuth ; (5) radium-B, thorium-B, and actinium-B are 
chemically identical with lead ; (6) thorium-D and actinium-D 
are chemically identical with thallium. In the cases in which 
the inseparable elements are common elements these latter 
all have atomic weights above 200, and occupy one or other of 
the last 12 places of the periodic table. 

Section G devoted nearly all the morning to consideration 
of electrical Papers, and no fewer than three on Wireless Tele- 
graphy were read successively. The first of these, by Prof. 
G. W. O. Howe, on * The Nature of the Electro-Magnetic 
Waves Employed in Radio-Telegraphy and the Mode 
of Their Propagation," and the second by Dr. W. H. 
Eccles, on * Atmospheric Refraction in Wireless Telegraph y," 
we give in full in this issue. The third Paper was by 
Prof. E. W. Marchant, on * The Effect of Atmospheric 
Conditions on the Strength of Signals received at Liverpool 
from Paris and some other places, together with an account 
of the Diurnal Variations in the Energy Received.” The 
author stated that the measurements described dealt mainly 
with observations during the month of July. The most 
accurate observations had been obtained with signals sent 
out by the observatory at the Eiffel Tower at 10:45 a.m. and 
11:45 p.m. The method adopted in the earher tests was to use 
a ** Perikon " detector in series with the galvanometer and tele- 
phones, the measurement of strength being made by the cumu- 
lative deflection due to a series of known signals. This method 
was not found satisfactory with the Paris signals for which the 
antenna current used was known, and in the later tests an 
Kinthoven string galvanometer has been employed by which 
the strength of signal for each individual spark at Paris could 
be observed to within + 5 per cent. The results obtained 
showed that there was a maximum variation from 0-6 to 1-3 in 
the strength of the signals received on different days im the 
same month, the average strength of signal being. assumed to 
be 1-1, and that the current received on a fine, clear night was 
about 1-7 times as strong as that received in the daytime. 
Although no certain. relationship could yet be regarded as 
established between the strength of a signal and the weather 
conditions at the sending and receiving stations, so far obser- 
vation had shown that rain in Paris always corresponded with 
a diminution n the strength of the received signal. In one case, 
with a wind of 6 m. per second velocity, blowing in a N.W. 
direction, the signal-strength fell to half its normal value. The 
most favourable condition for signalling appeared to be a 
cloudy sky at both sending and receiving stations, the signals 
being weaker when the sky was clear or covered with light 
clouds. Rain at the receiving station appeared to have a 
comparatively small influence on the strength of the received 
signals. The result of a set of special signals sent from the 
Eiffel Tower on the evening of Saturday, July 26, 1913, at 
intervals of 30 minutes, between 7 p.m. and 10 p.m. (which 
included the time of sunset), showed that the increase in strength 
of the night signals occurred just aftersunset,there being a sudden 
increase in strength of about 70 per cent. This change was 
quite sudden, there being comparatively little alteration in 
signal-strength until the sun had set and no perceptible increase 
in strength afterwards. There appeared to be some evidence 


as 


that signals were slightly stronger just after sunset than during 


normal night conditions. 

Prof. J. A. Fleming, F.R.S., in opening the discussion, said 
that Section A was trying to take away the ether from them, 
ard what was still more incomprehensible was trying to per- 
suade them that energy was made up of separate units. He 
hked Dr. Eccles’s theory of ionic refraction, but it did not 
explain everything. The space wave alone was not sufficient ; 
there must also be a surface wave. He cited cases where he 
had received signals with an aerial only 5 ft. high and maintained 
that in such a case the surface wave was essential. The curva- 


ture of the wave round the carth's surface might be explained. 


by considering the varying specific inductive capacities of the 
media near the earth's surface and at some height from it. Thus 
the S.I.C. near the earth was about 1-0066, while that of a 
vacuum was 1:0. Since the velocity of a wave was inversely 
proportional to the square roots of these numbers, we had the 
velocity at the atmospheric limit represented by unity, while 
that near the earth was about 0-997. With regaid to the varia- 
tion of the intensities of the day and night signals, that might 
be due to what went on at the transmitting antenna and not to 
what was taking place between that and the receiving antenna. 

Prof. Nicholson agreed that the most important factor might 
be the surface wave, so far as short distances were concerned, 
at all events. He felt bound to think that the atmosphere 
must play some important part in transmission, as was evi- 
denced by the day and night effects. He was in favour of the 
theory put forward by Dr. Eccles. 

Mr. Rivers Moore called attention to the variable behaviour of 
crystal detectors, which suddenly ceased to work or worked very 
badly from no apparent cause. He hoped that the British Asso- 
ciation would do something towards organising a scheme whereby 
all amateurs could be brought into touch with some central body, 
so that their observations might be collected and classified. 

Prof. Ernest Wilson doubted whether the air was not ionised 
by ultra-violet light, in spite of the fact that researches in this 
direction had hitherto produced negative results. He, himself, 
had conducted some experiments in order to elucidate the point 
and thought that they indicated positive results. He placed 
a vacuum tube in his aerial and provided one side of it with a 
small quartz window. Through this window he projected a 
beam of ultra-violet light from an arc lamp and he certainly 
did get variations in the aerial. These variations he admitted, 
however, might be due to the scattering of the ultra-violet light 
to the electrodes, and photo-electric effects. He proposed to con- 
tinue his investigations before coming to any definite conclusion. 

Prof. Howe remarked on the extraordinary leakage effects at 
the Eiffel Tower station. It was possible to read messages a 
quarter of a mile away by listening to the brush discharge from 
the aerial. 

Dr. Eccles announced that a committee of the British Asso- 
ciation had been appointed and was already at work on the 
matter mentioned by Mr. Rivers Moore. They were going to 
get into touch with all amateurs and he hoped that much 
valuable information would be obtained. 

Prof, Marehant said he had always found crystal detectors 
to be reliable if good ones were employed. | 

This concluded the discussion on Wireless Telegraphy, and 
Mr. W. R. Cooper then read his Paper on " Short Heat Tests 
of Electrical Machines," which appears in full on another page. 

In the course of the discussion, Dr. T. F. Wall said he 
realised the great advantage of shorter tests. He would like 
to point out, however, that if the field coil loss was kept con- 
stant this would have the effect of decreasing the field current 
as resistance rose with temperature ; and if the output was to 
be maintained constant the armature current must at the same 
time be increased. This would involve larger losses in the 
armature. He thought a formula was required which would 
take into account the reactions of one body on another, such as 
the field and armature, with different thermal time constants. 

Prof. E. W. Marchant had always found, when using thermo- 
meters, that the temperature rose at first slowly and then 
more rapidly. If the curve was produced backwards, so asto 
disregard this bend in the curve, he found that Prof, 5. P. 
Thompson's rule gave good results, 
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. regard to the point raised by Prof. Marchant he had adopted 
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Mr. W. M. Mordey agreed that it was very serious to have to 
make long tests of machines, and it became so important in the 
case of large dynamos that the makers had to allow for it in 
their prices. It must be remembered, however, that it was 

: very important to make a test of the practical running qualities 
of a machine as well as of the temperature, and this could only 
be done by a lengthy run. Such matters as balancing, freedom 
from vibration, &c., had to be attended to. He was of opinion 
that resistance and thermometer methods of measuring tem- 
perature were misleading ; the former gave merely an average 
ard the latter never gave the maximum. What they wanted 
was the temperature of the hottest part of the machine. He 
suggested that a platinum resistance thermometer or a thermo- 
couple should be built into the hottest part of a machine, and 
then it would always be possible to measure the temperature. 

Prof. G. W. O. Howe mentioned that similar investigations 
were carried out some years ago by Oelschlüger in great detail, 
but were never published. The results showed that the short 
methods were not satisfactory as a substitute for the longer 
tests but they were useful in enabling the rating to be deter- 
mined for intermittent work. 

Mr. Philip Kemp (in a written communication) stated that 
he also had been stimulated by the work of Dr. Pohl to make 
some experiments to see if the logarithmic law was ever obeyed 
under conditions met with in electrical machines. The case 
of a dismounted field coil was taken and it was heated by 
passing a current through it (a) suspended in free still air, (b) 
surrounded by a mass of iron to imitate the presence of a field 
pole, and (c) in front of a fan to imitate the action of the arma- 
ture. In no case was the logarithmic law closely obeved, 
whilst differences of 12 per cent. were sometimes discovered. 
As observed by Mr. Cooper the general tendency was for the 
cctual curve to be first too high and then too low. The most 
striking divergence occurred during the last 10 to 15 per cent. 
of the rise, where the actual curve was much straighter and 
flatter than the theoretical curve. It was interesting to com- 
pare the results given by the four formule quoted by the 
author when applied to actual cases. The following table 

showed the results when applied to a field coil suspended (A) 
in free still air and (B) in rapidly moving air, respectively. The 
ranges of temperature under formule B, C and D were brought 
about by calculating from different parts of the curves. It 
would be noticed that formule B and D gave almost identical 
results, which was to be expected since D was simply a derivative 
of B. Formule A and C were more awkward to use since they 
involved the drawing of tangents, a process which was liable 
to introduce considerable error unless great care was taken. 
Again, when the tangent was drawn it was not easy to locate 
the particular point at which the ordinate must be measured. 
Formu'a A laboured under the additional disadvantage that 
only one side of the point of tangency was available, and further- 
more the first one or two experimental readings were not so 


reliable as the succeeding ones. 


(A). (B). 
Formula. Max. temp. in °C. Max. temp. in ^C. 
Rn mrs cori e red 
A | 40 | 79-6 
B 39-5—4 1-5 | 75.4—83-2 
C 39-0— 42-9 758—706 
75-3—83-2 


D 39-4—41-5 | 
Actual highest tem- | 46-3, and still rising ; 
perature slowly after 18 hours | 


78 after 4-5 hours 


oer —— ee as 


_ In the course of a brief reply, Mr. Cooper said that the tem- 
perature of the field was a predominating factor, and therefore 
he felt that a variation in the armature temperature could 
probably be neglected, but possibly that was not so. In 


the resistance method of measurement particularly so as to 
avoid lag, which was the cause of the initial bend in the curve 


if thermometers were used on the surface. 


Wednesday, September. 17th. 

To all intents and purposes the Birmingham meeting came to 
an end yesterday, but some of the sections held meetings this 
morning, and were rewarded by scanty attendance. The 
exodus commenced yesterday afteraoon, and the sight of 
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members hurrying along the streets of Birmingham with their 
hands and pockets full of literature is now a rare one. The 
reception room wears a dreary anddeserted appearance ; and 
the word finis is writ large over.all the paraphernalia of a great 
conference. 

When Section A assembled at 10 o'clock the  Pres:dent 
stated thata number of reports of Committees had been received, 
and asked whether members desired to make any remarks 
thereon. Prof. H. H. Turner, F. R.5., rose and paid a tribute to 
the late Prof. Milne, of seismological fame. He announced also 
that the Committee had decided to carry on the work of the 
late professor. 

Mr. J. S. Anderson then read a Paper on “ A New Method of 
Sealing Electrical Conductors through Glass." While experi- 
menting with a new method of starting mercury vapour 
apparatus Mr. G. B. Burnside and the author experienced great 
difficulty in sealing electrical conductors through the glass of 
the lamps. Mr. Burnside, however, solved the difficulty by 
devising a simple method* whereby platinum wires may be 
sealed through Jena glass ; according to the same method, other 
conductors, such as copper wires, may be sealed through 
ordinary glass. The method consists essentially in fusing the 
metal and glass together in the usual way and then immersing 
the seal, after it has cooled to about a red heat, in a bath of oil 
or fat. Each immersion lasts about two or three seconds. 
The seal is immersed a little further in the cooling medium at 
each successive immersion until it is completely cooled. For 
currents up to 15 amperes solid conductors may be employed, 
but for larger currents it 1s found advisable to make use of 
tubular conductors. In preliminary experiments copper wires 
1:5 mm. in diameter were successfully sealed through German 
glass, and platinum wires of 1 mm. diameter were sealedthrough 
Jena and other glasses. A copper tube, capable of carrying a 
current of 100 amperes, was sealed through German glass. 
Platinum wires were sealed through Jena glass in mercury 
vapour lamps, and the seals were found to be air-tight after a 
period of over eight months, although they had from time 
to time been subjected to the heat of the lamps when burning. 
The chief advantages of this method of sealing electrical con- 
ductors through glass are as follows: (1) The process of 
obtaming seals is much simpler than any at present in use ; (2) 
for incandescent electric lamps and all kinds of vacuum tubes, 
with the exception of mercury vapour apparatus, copper or 
other high conductivity metal may be used as the conducting 
material; (3) in the case of mercury vapour apparatus a 
minimum quantity of platinum is used in the tubular form of 
conductor for large electrical currents, because the tubular 
shell may be filled in with copper, subsequent to the sealing 
process ; (4) conductors of much greater cross-section than 
it has vet been possible to employ may he sealed through 
glass ; (5) the one process is applicable to all kinds of glass. 

In the discussion, Prof. Poynting said that the method had 
worked quite well in his laboratory. Prof. Porter expressed 
interest in the Paper, and suggested to the author that he 
should turn his attention to the sealing of wires into silica 
vessels, as this was a matter that was of great importance, and 
a means of effecting it would be of great use to those who had 
to work with such vessels. Dr. Eccles asked the author for 
an explanation of the fact that no fracture of the glass occurred 
when the seal was made by his method, and, in reply, Mr. 
Anderson said he thought it was due to the fact that im- 
mersion in oil caused the glass to cool more rapidly than the 
copper, thus contracting in such a manner as to close on the 
metal, whereas when a seal was allowed to cool in air the copper 
cooled most rapidly, and therefore came away from the glass. 

The next Paper was by Mr. J. J. Shaw on ** New Improve- 
ments in the Seismograph.” Hitherto it has been found that 
the free oscillation of the boom was a great disadvantage, and 
Continenta] workers have endeavoured to avoid the difficulty 
by employing a heavier boom. This, however, is unsatis- 


factory, since it reduces the sensitiveness of the instrument. 
Mr. Shaw’s method consists in attaching a light aluminium 
disc to the end of the boom in such a manner that it can 
oscillate between the poles of four permanent magnets, and 
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thus damping is effected by the induction of eddy currents in the | 


disc. . The device secures a damping effect of about 8 to 1. 
There were four other Papers on the programme, including 
one by Prof. T. R. Lyle, F.R.S., on "The Goldchmidt Dynamo,” 
which we shall publish next week, but as none of the authors 
responded, the meeting came to an abrupt conclusion. 
There were no Papers of electrical interest in Section G. 


CORRESPONDENCE. 


ee 
THE POINT FIVES. 

| TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I note from the correspondence columns of your issue 
of the 12th inst. that the controversy between Mr. A. Nichols 
Moore and myself promises to be a protracted one. It is, 
however, a subject of considerable importance to the industry, 
and I trust, therefore, that you will be able to find sufficient 
space to deal with the matter until interest is exhausted. I 
notice that Mr. Moore's letter is to be taken as a " preliminary 
canter," and, judging by the length of same, the race must be of 
considerable length, and I hope he will “ stay the course.” 

I think it advisable to comment on Mr. Moore's statements 
each week as the discussion progresses, and leave the summing 
up in your hands. 

I have not attempted to shield the Point Five Association in 
any way, nor do I think it is necessary to do so. I have not 
attempted to represent the views of the members of the 
Association, as such a course would be presumption on my 
part. Any expression of opinion is essentially personal. 

The common point of agreement amongst the members is the 
distinctive charge of 0-5d. per unit for energy supplied. The 
primary charge for any class of supply 1s absolutely dependent 
upon environment. Each manager of an electricity under- 
taking must study the conditions of the supply under his 
control, and from liis experience advise as to the most equitable 
form of assessing the annual charge. 

I have not set myself up as an apostle of domestic tariffs, but 
I have endeavoured to evolve a system whereby electrical 
energy may be universally supplied. I do not advocate one 
system for lighting, another for heating, and another for power 
(the cost of the supply of energy alone for all these purposes is 
practically identical in each case) ; but I do advocate a system 
whereby the demands of each consumer may be individually 
considered, and an equitable assessment arrived at. 

At the outset Mr. Moore makes a vital mistake which affects 
the whole of his argument. I do not “ offer energy for domestic 
purposes at ()-5d. per unit plus a certain fixed charge, so adjusting 
that fixed charge that the actual price obtained remains as 
before." Mr. Moore suggests that it is possible to add a fixed 
annual sum to an unknown quantity. Energy is supplied at 
0-5d. per unit quite distinct from the capital and administrative 
costs entailed in affording the supply. If a manufacturer 
generates his own power he does not add the cost of his 
machinery, labour and administration to the price of his coal, 
and call it so much per ton. He states the fixed cost at so 
much per annum, and so many tons of coal at so much per ton 
to get at his cost for power. Because by taking a supply of 
power from a central source he is relieved of a certain amount 
of capital cost, labour and administrative cost, why should a 
distinction be made and these costs added to the charge for 
power ? | 

Mr. Moore quotes a figure of 1-855d. per unit as the average 
yield for domestic purposes in Poplar, but he evidently does not 
understand that each consumer's account shows a different 
average price per unit, and that the range is from the neighbour- 
hood of 07d. to something approaching Is. 

Mr. Moore reverses actual fact; instead of saying to a 
domestic consumer: “I will sell you energy at 0-5d. per unit, 
but you must pay an additional charge,” inform him that 
“ your supply will cost you so much per annum, plus 0-5d. per 
unit of energy used," which is a totally different thing. I can 
say, * Use as many or as few units as you like (the more you use 
the cheaper they become), but you cannot economise at our 
expense." 


Mr. Moore suggests that a flat rate of 1d. per unit, the present 


. charge for domestic use in Newport, is correct. He stated that 


if 0-5d. is the proper charge for the use of energy the balance 
(0-5d.) is a fair capital charge. The average cost of lighting 
and cooking to a fair user, including hire of installation and 
apparatus, is ld. per unit in Poplar. If the annual charge 
amounts to £5 the comparison between Poplar and Newport 
charges can only stand when the anunal consumption is at 2,400 
units, as in each case the annual bill would be £10. But sup- 
posing the Newport consumer cut. his consumption down to 
1,200 units, the bill would be only £5, and the undertaking 
would lose £2. 10s. per annum. On the other hand, if the 
consumption were to be increased to 4,800 units the bill would 
reach £20, and the undertaking would receive an additional 
profit of £5. Apart from the inequity of such an arrangement, 
let me ask Mr. Moore if he considers the value of an individual 
supply should be governed by the taste, inclination or necessity 
of the consumer, or if it is not more advantageous to the under- 
taking to be independent of the amount of energy used as far 
as loss or excess gain 1s concerned. 

Mr. Moore admits that ^ everyone must be in agreement that 
all charges for energy to any class of consumer should be divided 
into two parts, viz., the fixed or primary charge, and a running 
or secondary charge." Is there need to discuss further if every- 
one is agreed * In my opinion everyone should see the absur- 
dity of endeavouring to apply a charge to à variable quantity 
in order to produce a fixed income. 

Mr. Moore attempts to show why my “ Utopian objective 
is impossible of attainment." When I stated a given service 
I did not mean a given class of service. Each individual con- 
sumer applies for a given service; he states his requirements, 
and his charge is based upon those requirements. The indivi- 
dual cost is easily ascertained, dnd the charge of 121 per cent. 
for depreciation and interest just as easily applied. The class 
charges are much more difficult of application, but the difficulty 
Is not insurmountable. I arrive at the charge by means of 
diversity factors, and use a different factor for each class. It 
may not be mathematically accurate in every instance, but 
what I contend is that it narrows down the possibility of apply- 
ing inequitable charges to a fine degree. 

Mr. Moore states that the Point Fives advocate a selling 
price which is lower than the cost of production, but I would 
like to refer him to his own statement that the secondary 
charge is the running charge, and I do not know of any member 
selling at less than running cost. Such a policy is obviously 
absurd. | 

I am pleased to find that Mr. Moore accepts my statement 
that I gave every consideration to the question before adopting 
the 0-5d. system, but I should like to ask him what relationship 
the current density of a heating and cooking load bears to the 
charge of 0-5d., the cost of plant and mains being covered by 
the fixed charge ? 

I must also ask Mr. Moore not to drag into the discussion 
any question of the L.G. Board periods for loans. I have given 
every consideration to this, and would refer him to an article 
in your columns of Sept. 20th and 27th, 1912, written by my 
assistant. manager, Mr. Tait and myself, which did not. raise 
any discussion at the time, but which we are prepared to discuss 
independently at any time. 

It surely must be patent to everyone that works costs bear 
no relationship to running costs, and although Mr. Moore 
devotes a considerable amount of space to show that the Poplar 
works costs are higher than ()-5d., he his well aware of the fact 
that with coal at normal prices the running cost is only 0-3d. 

I cannot see anything contradictory in my statement that 
“ prices should be governed by the reduction in cost of produc- 
tion." Perhaps Mr. Moore will explain this point. | 

I admit that a load factor of 200 per cent. is paradoxical, but 
that is the value to the undertaking of a cooking load in Poplar, 
provided my assumption (which is a reasonable one) of a diver- 
sity factor of 20 is fairly accurate.—I am, &c. 

Poplar, Sept. 16. J. Horace BowDeEn. 


[We regret that lack of space compels us to hold over some 
correspondence.—Ep. E.] | | 
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MISSIONARY PUBLICITY. 


The work of securing publicity for the electric service 
proceeds painfully slowly. In London that perfunctory 
body known as the Electricity Supply Publicity Committee 
comes under the control now of one company, now of another, 
with the result that the work of publicity is almost entirely 
lost sight of. The metropolitan borough councils and the 
provincial municipal undertakings are doing each a little 
to advertise the service in the local papers by showroom 
displays and occasional lectures. Now and again they may 
work up a good controversy in the correspondence columns 
of the principal journals in the district, and call attention 
to the value of the supply by this means. But, considered 
generally, the publicity work of the popular side of the 
industry is in a poor way. We believe that the savants of 
the B.E.A.M.A. meet regularly in solemn conclave, and 
decide what shall or shall not be their policy for this or that 
product. All delightfully circumscribed and painfully 
parochial! As lookers on we are, rightly or wrongly, dis- 
posed to appeal for something centralised, something to 
which the interested sections of the industry, the manufac- 
turers, the supply stations and the contractors, can regularly 
contribute, and which can make an organised appeal to the 
public throughout the country in all towns in which an 
electricity supply is available. During our wanderings 
in and out the various sections of the trade we frequently 
meet electrical men who decry in private life, or in con- 
fidential whisper, the verv goods they are supposed to sell. 
Men who think that the time is not yet ripe for booming 
electrics to the public, and who predict disappointed users, 
stuff returned, frequent breakdowns, A fig for all such ! 
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Pity they have no more sense and so little knowledge of 
the history of the development of any commercial enter- 
prise. Unfortunately, many of them sit upon committees 
which have the settlement of these questions of publicity, 
and are able to carry a majority for pessimism in these 


matters. They are guided by the principles which influence 
advertising expenditure in well-established business : 


" Don't shout till vou've got the goods." 

Electricity supply is something different from this. The 
question of readiness or otherwise has little or nothing to 
do with the question of publicity. There are prejudices 
to be broken down, groundwork to be laid, a large amount 
of preparatory work to be done before the flood of business, 
the " call for the goods," can come. A purely missionary 
campaign may be carried out with no specific reference to 
this or that. maker, even without the request to call at the 
local showroom and see-for-vourself sort of thing. The 
country might, with every advantage to the industry, be 
postered for a period with statements correcting certain 
popular prejudices against electricity, prejudices which are 
fostered by the emissaries of rival interests. In spite of a 
large amount. of pamphleteering by the electricity supply 
undertakings, the average consumer knows little or nothing 
about the subsidiary uses of the supply. He is satisfied 
as long as the lighting bill keeps down. It is for these and 
many others that missionary work is needed, and some- 
thing more than spasmodic pamphleteering is required to 
do it. The hoardings should be made to shout out the 
merits of electric lighting, cooking, heating and power, not 
in. technical phraseologv, which cannot be understood of 
the multitude, but in words which will appeal for the 
simplicity of their message alone. By comparison with the 
work of the British Commercial Gas Association this sug- 
gestion may have nothing to commend it. But the work 
of that body is concerned with the emphasising in the public 
mind of what is already well known. Therein lies the 
difference in the justification for a preliminary publicity 
policy on behalf of the electrie service which is purely 


missionary. 


Remote Control of Gas Lighting.—The latest type of valve 


for " switching on” gas, according to the “ Journal of Gas 
Lighting,” is of the polarised magnetic type. In this valve a 
permanent magnetic valve flap is floated between two opposite 
electromagnetic poles formed on the one hand by the burner 
supply orifice and on the other by the casing of the gas supply 
pipe. The invention hails from Germany. Presumably 
the ordinarv pressure type of control is not all that could 


he wished, 
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CURRENT TRADE LITERATURE. : 


[Special reference is made to a number of new lista in the Art Supple- 
ment pages of this Section.] 

PRIVATE TELEPHONE INSTALLATIONS.—A 24-page pocket size 
catalogue is being sent out by Siemens Bros. & Co., regarding their 
intercommunication telephones for private installations. It gives 


and then summoned for 19s. The Postmaster-General’s representative 
said it was impossible to give dates of calls, but there was a meter at the 
exchange, and they took the meter readings each month and debited the 
subscriber each month. Defendant had had a certified account, and as 
soon as that had been rendered he was not entitled to any further evi- 
dence. Defendant’s annual payment was £6. 10s., of which £1. 10s. was 
a minimum guarantee for calls. They could not deduct from the £1. 10s. 
an amount due for calls made over another period as the defendant was 
asking should be done. 


particulars, illustrations and prices of various types of instruments ; 
also lightning arresters, junction boxes, wires and cables, insulators, 
&c. It is, in fact, an epitome of the company's larger telephone 
catalogue. A copy may be obtained by asking for (535 from the 
company at Woolwich or any of the provincial branches. 


Mazpa LirERATURE.— The first budget of the window-display 
material for Mazda lamps has reached us. It comprises a large 
yellow arrow on a deep blue ground, with a red bull's-cye arranged on 
a separate slip of paper for attachment to the arrow tip, the centre 
of the bull's-eye being filled with advertising matter.] When displayed 
across & window front or hung up in a shop it will make a most 
effective advertisement. We understand that the B.T.-H. Co. is 
issuing postcard forms upon which application can be made for new 
season's Mazda literature. This will be overprinted with the con- 
tractor's name and address. 

PuExsiM CooKiNG.—4An attractive folder is being issued by 
Simplex Conduits Ltd.[ advertising their combined equipments of 
Plexsim oven, grill, stcamer, iron and kettle. The entire outfit is 
listed at £6. 13s., subject to an advance of 10 per cent. owing to the 
increase in the price of metal. The list contains a useful table 
showing the cost of cooking with Plexsim apparatus with electrical 
energy at prices varying from $d. to 2d. per unit, in 1d. steps. 

THERMOFEED.—We have received a copy of what Messrs. Ronald 
Trist & Co. describe in their letter as a libretto of their thermofeed 
regulator. It is an attractively printed multi-coloured booklet. of 
40 pages describing the thermofeed regulator or controller to which 
we referred in our issue of Aug. 22. This apparatus is guaranteed to 
maintain a working level of the water in boilers with an altitude 
fluctuation not exceeding } ih. "The appraatus is sent on 60 days 
trial from date of invoice. A copy of the booklet can be obtained 
from Ronald Trist & Co., 4, Lloyds-avenue, London, E.C. 

Anc LAMPS AND ACCESSORLES.—We have received from Messrs, 
Johnson & Phillips a copy of their latest arc lamp catalogue. This 
contains full details of the “ Metroflam " flame lamp, of the “ Orb" 
enclosed lamp. and of various are lamp accessories, such as line resis- 
tances, transformers, brackets, pillars, and raising aud lowering gear. 
The catalogue is profusely illustrated with photographs of the lamps 
at work, a particularly striking illustration being that of the docks 
at Immingham by night. 


POST OFFICE EMPLOYEES. 


We regret that extreme pressure on our space this w eck prevents 
the publication of a further extract from the report of the Select 
Committee on employment at the Post Office. 


LEGAL INTELLIGENCE. 


EL md 
Telephone Removal Charges. 


In the City of London Court last weck, before Mr. Assistant Registrar 
Tattershall, the Postmaster-General sought to recover from Mr. A. 
Edwards £1. 4s. Lid. for local calls and removal charges. 

For the Postmaster-General is was said that under tho agreement 
entered into by defendant all fees, charges. expenses and damages were 
payable as soon as a certified account had been rendered, and a copy of 
the certified account had been rendered to defendant. "The claim was in 
respect of removal of circuit and local calls. They were making admini- 
stration charges. A removal order was signed by defendant, and they 
had to alter the records of his telephone at his new address. 

Defendant urged there had really been no removal of telephone. He 
removed from Ealing to Putney. The telephone at Putney had been left 
on the premises by his predecessor and the telephone which ho had been 
using at Ealing was also still there. He did not see why he should pay 
for removal charges when there had been no removal. He had been 
pressed for £1. 10s. for that alonc, and when he refused to pay it the de- 
mand was reduced to 5s. The Postmaster-General was either entitled to 
£1. 10s. or nothing. 

The Postmaster-Generals representative said that when they found 
that there was a telephone at defendant’s new address they made the 
charge at the lower rate for altering the records. The amount claimed 
was for the actual cost for carrying out the work. The certified account 
was sufficient evidence of the work done, and under the agreement 
defendant was bound to accept it. 

Defendant asked why in respect of calls he was threatened for £1.2s.4d. 


The Assistant Registrar held that defendant was bound by his agree. 


ment, and judgment was entered for the Postmaster-General for the 
amount claimed. 


Mines Act Prosecutions. 
In the Hamilton Sheriff Court on Friday, before Sheriff Hay Shennan, 


James McNeil, colliery electrician, Wishaw, was charged with specific 
breaches of the special Regulations for the use of Electricity in Mines by 
permitting certain defects in the electrical apparatus and equipment of 
Dalzell and Broomside C'olliery, Motherwell. 


Mr. Nicon F. CAMERON (for respondent) submitted that the first seven 


of the eight charges formulated were irrelevant. The duties of an elec- 


trician under the special rules were the examination of apparatus, the 


examination and testing of new apparatus and the keeping of a log book. 
There was nothing in the rules about supplying anything. In the 


complaint there was reference to four fuses which respondent was charged 
with having failed to see properly constructed and installed, and he was 
also alleged. to have failed to keep certain coverings, earth conductors 
and flexible wires properly secured. He submitted those were outside 
respondents duties. 

The FiscAL submitted that the electrician had to discharge his duties 


in accordance with the whole electrical rules and not merely a particular 


section of them. 

Sheriff SHENNAN reserved judgment on the point raised, but in respect 
of the eighth charge he fixed Friday, 26th inst. as a diet for proof. 

On Monday Sheriff Shennan gave his decision, and held that the objec- 
tion to the relevancy must be sustained, His Lordship failed to find any 
duties specifically imposed on the electrician, except those contained in 
sub-heads (c) and (d) of Rule 14, namely—(1) The thorough examination 
of all apparatus as often as may be necessary to prevent danger ; (2) the 
examination and testing of new apparatus and of apparatus re-erected ; 
and (3) the keeping of a log-book. He did not find what might be called 
executive duties imposed on the electrician. It seemed to him (Sheriff 
Shennan) that the scheme of the rules was to put the electrician in the 
position of technical adviser, and the results of his examination and in- 
spection being entered into the log-book, it then became the duty of the 
colliery manager to see that the necessary work was carried out. 


Re X.L. Electric Co. 


On Wednesday application was made to Lord Justice Swinfen Eady to 
stay proceedings under the order made by the vacation judge the previous 
week in the debenture holders’ action of Wiener v. the X.L. Electric Co. 
(Ltd.) restraining the Company from abandoning an application for 
final protection of an invention sold by Mr. Aron to the company. His 
lordship was asked to make an interim order to prevent the claim of 
defendant company being prejudiced pending the hearing of an appeal. 

After hearing arguments, his Lordship said the application was made on 
insufficient evidence. He thought applicants had made out no case for 
interference with the order, and the application must therefore be dis- 


| missed with costs. 


EDUCATIONAL NOTES. 


University of Edinburgh.—The next session opens on Oct. 7, and the 
preliminary or entrance examination is held in September. In the 
engineering department of the University there are complete courses 
in civil, mechanical and electrical engineering, qualifying for the 
degree of B.Sc. in Engineering and extending over a period of three 
years. Particulars of entrance examination, scholarships, fees, &c., 
can be obtained from the Matriculation Office, The University, 
Edinburgh. 


University of Durham, Armstrong College.—The 1913-14 session 
will commence on September 29. Full courses of instruction are 
provided in mechanical, electrical, civil and marine engineering, 
naval architecture, mining, metallurgy, pure science, commerce, &c. 
Particulars from the Secretary of Armstrong College. 


University College of North Wales.—1n the electrical engineering 
department of this college a systematic course of instruction 10 
electrical measurement and practical electricity for students 
proposing to enter the profession of electrical engineer will 
commenced in October next. The physical laboratory 18 well 
equipped and the fees are moderate. The course extends over two 
sessions. For further information apply to Mr. J. E. Lloyd, M.A., 
Secretary and Registrar. 


Royal College of Science for Ireland.—At this college, which ibd 
institution for supplying advanced courses of instruction 1n science, 
for carrying on scientific research, &c., the diploma of associateship 
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Battersea Polytechnic.—The head of the electrical engineering 
department is Mr. A. W. Ashton, D.Sc., M.I. E.E., and there are day 
and evening courses of instruction. 

The day courses prepare for B.Sc. (Eng.) of London University and 
for the Polytechnic diploma. There are also evening classes in the theory 
of direct and alternating currents, electrical design, generation and trans- 
mission, electrical costs and electric lighting and illumination. Abridged 
calendar (free) from the Secretary, Battersea, London, S.W. 

City of Bradford Technical College. — The new session begins on the 
22nd inst. There are day and evening classes in electrical and 
mechanical engineering. drawing, physics, chemistry and dyeing, &c. 
The calendar for the 1913-14 session, which has recently been pub- 
lished, gives full-particulars of the courses of instruction, fees, &o, 

Correspondence Tuition.—' The Northern Correspondence College 
of Engineering of Middlesbrough. which prepares candidates for the 
A.M.LE.E.. A.M.Inst.C. I... B.Sc. (Eng.), Grad. M.IL. M. E... G.P.O. 
Assistant Engineers, Matriculation, London City and Guilds, and 
other examinations, has also complete courses of instruction in all 
branches of electrical and mechanical engineering. 


is awarded to students who have passed the entrance examination, 
have regularly followed a four years’ course in one of the faculties 
or sections. and have passed the college examinations in all subjects 
in the groups in which they are seeking a diploma. The faculties’ 
are agriculture, applied chemistry. engineering; and the sections 
for science teachers are experimental science, technology and natural 
science. Particulars of the programme of studies, fees, &c., may be 
obtained from the Registrar. The 1913-14 session opens on Oct. 7. 


University of Bristol.—The faculty of engineering is provided and 
maintained in the Merchant Venturers' Technical College. The new 


session commenced on Monday. 

From a pamphlet of 30 pages, giving the names and occupations of 
former students, we learn that many old pupils of the university are 
filling responsible positions. 

Northampton Polytechnic Institute.—' The full-day courses in 
mechanical and electrical engineering subjects will commence on 
Sept. 29 next. 

The entrance examinations will be held on Sept. 24 and 25. The full 
and partial day courses (practical and theoretical) in technical optics 
will commence on Sept. 29. The laboratory. workshops and lecture 
rooms of the Institute are fully equipped for the most advanced 
teaching in the subjects referred to. 

We have received a copy of the recently issued “ Announcements " of 
this Institute for the session 1913-14. During the past year the equip- 
ment has been extended in various directions. Amongst the more im- 
portant items may be mentioned in the mechanical engineering depart- 
ment a complete Linde refrigerating plant, available for carbonic acid or 
for ammonia, a complete outfit for the micro- photographic examination 
of engineering materials and additional machine tools. In the electrical 
engineering department the laboratory equipment for radio-telegraphy 
has been considerably extended, and additions have been made to the 
equipment. of generators, measuring instruments and photometers. ln 
the metallurgical department the equipment of electric and. gas furnaces 
and pyrometers has been extended, and a modern metallurgical micro- 


BUSINESS NOTICES. 


Business for Sale.— Messrs. Corfield & Cripwell. Balfour House, 
Finsbury-pavement, London, E.C., and 12, Cherry-street, Birming- 
ham. advertise for sale a builder's and decorator's and electric fittings 
business in the West of England. 

Ferro-Zincing.—Mr. Sherard Cowper-Coles has granted a licence 
to the British Mannesmann Tube Co. for ferro-zincing and ironising 
boiler tubes to prevent corrosion and pitting, and the company is 
erecting a plant for this purpose at its Landore works. 

The process consists of coating the tubes with a thin layer of pure iron, 
which may or may not be afterwards coated with zinc. The coating of 


scope has been added. 


The courses of the engineering day college are being continued with 
In the evening classes in engineering im- 
portant departures have been made by the introduction, as part of the 
regu'ar courses, of short courses of lectures by specialists in their various 
In the electrical engineering department. one of the series of 
advanced lectures thus interpolated is a special course of six lectures on 
“ Business Engineering in its Legal Aspects," by Major W. A. J. O'Meara. 
whilst another is a special course of six lectures on ** Secondary 
Batteries," by Mr. W. R. Cooper, M.A., B.Sc., A. M.Inst.C. E., M.I.M.E. 
These special courses, whilst intended primarily for those who are taking 
the full course, can be attended by others who are specially interested in 


certain minor developments. 
subjects. 


C.M.G.: 


the subjeet of the special course. 
A new departure is being made in the section of the telegraphy and 
telephony in the arrangement of special classes for workmen on the main- 


tenance and constructional staff of the Post Office, and also for the boy 
Special classes in submarine cable work for the employés 
of the various cable companies who have their headquarters in. London 
are to be held under the direction of Mr. J. H. Stephens, of the Eastern 


messengers, 


Telegraph Co. 


In the mechanical engineering department the main course of lectures 


upon acronautics is taken by three specialist. lecturers, Mr. T. W. R. 
Clarke, B.A. (by special permission of the Royal Air Craft Factory) will 
give a course of six lectures on ‘ Propellers `; 
M.LC.E., will give a course of six lectures on ** Aero. Engines 
Mr. F. Handley Page will in the other 20 lectures of the full course 
deal by special lectures with (a) * Principles and Data," (b) ©“ Design 
Data," and (c) * Complete Machines." 
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Borough Polytechnic Institute.—' This Institute re-opens on the 


22nd inst. In the electrotechnies department (of which Dr. John 
Henderson is the head) there is a four-year course of instruction, 
with both day and evening classes. There are also special courses 


for electric wiremen’s work and in electrical design and workshop 


drawing. Particulars may be obtained from the Principal, Mr. C. T. 
Millis, Borough-road, London. S. E. 


South-Western Polytechnic Institute.— This institute will re-open 
i September 29th for day classes and on September 22nd for evening 
classes. 

The engineering courses include lectures in electrical and mechanical 
engineering, physics, chemistry and mathematics and practical instruction 
in the fully equipped laboratories of the institute. Students are prepared 
by recognised teachers of the University of London for the B.Sc. degree in 
engineering of the University, for the examinations for admission to the 
various engineering societies and the examinations of the City and Guilds 
of London Institute. The evening courses include, besides the ordinary 
engineering courses, classes in electrical wiring, building construction 
and other trade subjects, In the electric wiring department a now 
advanced course will be commenced this session suitable for preparation 
of candidates for the final wiremen's examination of the City and Guilds 
of London institute. Arrangements have been made for placing students 
who have passed satisfactorily through the three years’ day-course in 
positions with large engineering firms. "The laboratories and workshops 
of the Institute may be inspected by intending students. Prospectus 
may be obtained from the Secretary, Manresa-road, Chelsea, S.W. 


Mr. G. A. Burls, 


pure iron is found to be very inert to chemical action, and thus forms a 
good protection coating. 

Patent Development.—The proprietors of patent No. 20,976/1908, 
relating to ‘ Devices for driving electric clocks and similar appara- 
tus," desires to dispose of same or to grant licences thereunder. 
Applications to Messrs. Cruikshank & Fairweather (Ltd.), 65 and 66, 
Chancery-lane, London, W.C. 

Canadian Agency.—H.M. Trade Commissioner reports that an 
agent at Westmount desires to secure the representation of United 
Kingdom manufacturers of electrical appliances, Communications 
to H.M. Trade Commissioner, 3. Beaver Hall-square, Montreal. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


A supplemental dividend (Is. 21d.) will be payable on Sept. 20. 
at 12. Duke-street. Bradford. to creditors of Fredk. L. Woillard- 
Rigg and Harry E. Scarborough. electrical and mechanical engineers, 
Wade-street, Halifax. 

A meeting to receive an account of the winding up of F. A. Glover 
& Co. (Ltd.) will take place on Oct. 15 at the offices of Messrs. Brown, 
Peet. & Tilly. 27, Queen Victoria-street. London, E.C. 


Bankruptey Petition. —A bankruptcy petition has been presented 
by H. Hall against — Prested. electrical engineer. St. John's-road, 
St. John's Park. Holloway. London. N., and will be heard in the 


High Court. London, on Oct. 1. 


PHAR IATER PAM ATEON TOTTI DY TITTEN TUN 
ELECTRICITY SUPPLY. 


THAI DATE LUELLA 
EXTENSIONS. 

Belfast.— An inquiry was held here last week into the application 
of the Corporation for sanction to borrow (among other sums) 
£35,000 for the electricity supply undertaking. 

The city electrical engineer (Mr. T. W. Bioxam) gave details as to 
how the loan was to be spent. In addition to the sum required to cover 
the expenditure for the next two years for mains, extensions, services 
and meters, the increased demand for electrical] energy necessitated the 
addition of a boiler, circulating water pump and strainers. It was also 
necessary to replace the present air filter for the turbo-generators with an 
improved appliance of larger capacity. The machine tools which they 
had at present required to be accommodated in a suitable workshop and 
additional ones purchased. The battery, having arrived at the end of its 
useful life, had been sold as scrap lead. The cost of the additional arc 
lighting of the strects recently approved of would also require to be pro- 
vided for. The approximate estimated expenditure under those head. 
ings would be about £35,000. He said the customers were increasing 
rapidly, an they would be fortunate if they got through the winter with 
their present plant. He withdrew an item of £500 for lighting Royal- 
avenue and Donegall-place, which had since been lit by high:pressure gas, 
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but they would require £350 for lighting side streets. In the neighbour- 
hood of the Bridge End there was a remarkable increase in the demand 
for the electric lighting during the past few vears. They were not laying 
the cables too rapidly, as they were refusing in every case where the 
revenue did not warrant extension, 

The splendid new abattoir is lighted electrically throughout ; each of 
the buildings has an electric clock, and a complete system of telephonic 
communication has been provided. 

Bermondsey (London).—The London Count y Council has sanctioned 
the borrowing of £8.282 for mains (repayable in 25 vears) and £400 
or switchboard panels (15 vear x). 

Heywood.—The Council have made an application to the L.G. 
Board for sanction to borrow £11,750 for cables, transforming plant. 
ke. The expenditure is in connection with the scheme for taking a 
* bulk supply " of electricity from Bury Corporation, 

Oldham.—An unopposed inquiry was held last week into the 
application of the Corporation for sanction to borrow £380,000) for 
extensions of the electricity undertaking. 

The deputy town clerk (Mr. G. H. Gartside) said the loan was to cover 
the cost of additional electrical plant. which would enable the Corpora- 
tion to supply energy to three cotton mills and a workshop, ‘The amount 
of the borrowing powers sanctioned was £316,513. and the amount ex- 
pended £318.414, the balance having been taken from the reserve fund. 

The borough electrical engineer (Mr. S. Wilmott Newington) stated 
that the demand for cleetric current was increasing steadily, the totalunits 
sold in 1913 was 6,463,416, against 5.992.476 units in 1912. 

Swansea.— Sanction has been received to the borrowing of £10,000 
for the electricity undertaking. 

The Chairman and Vice-chairman of the Electric Lighting Committee 
with the borough electrical engineer (Mr. C. A Prusmann) have been 
authorised to purchase four sets of converting machinery and accessories 
for sub-stations. A sub-station ix to be erected at the Uplands, and ar- 
rangements are being made with the Electric & Ordnance Accessories Co. 
for a continuation on the same terms (for a period of one or two years) of 
their contract for the supply of electric motors. 

Yarmouth.— The L.G. Board has sanctioned the borrowing of the 
following amounts for the electricity. undertaking: — 

£3.650 for generating plant. £820. for new switchboard, £150 for 
travelling crane. £2.000 for. prospective expenditure on house services, 
£200 for cooling tower and. £1.635 for publie lighting, The. Board. in 
arriving at the £820 for the new switchboard. made a reduction of £180 
in respect. of the debt outstanding on. the existing switchboard, which 
was to be superseded > and. the loan was sanctioned on the condition 
that the extra cost of the new board would be defrayed to the extent of 
£180 out of the current income. The Board also stated that it was 
against their practice to sanction a loan for prospective expenditure on 
public hyhting. 

GENERAL. 

Bishop'sStortford.— Phe directors of the Bishops’ Stortford & Harlow 
Gas & Electricity Co. have decided to establish electricity works. 

Cardiff.—At a meeting of the Electric Lighting and Tramways 
Committee on Tuesday some 50 tenders. were received for plant 
(including a turbine alternator, a rotary converter and boiler-honse 
plant) in connection with the additions recently sanctioned to the 
Roath power station. The Committee instructed the manager (Mr. 
A. Ellis) to tabulate the tenders and submit the result to a meeting 
of the Committee to be held to-day (Friday). 

Hebburn.—-The Board of Trade have intimated that they will bold 
an inquiry into the cause of the recent explosions of bitumen gas in 
street boxes in this district. 

Iford.—in preparing plans for the erection of swimming baths 
the Surveyor has been instructed to make provisions for two rooms 
for electric bath purposes. 

Portrush.—Last week the Council decided to purchase a site for an 
electricity generating station. 

St. Pancras (London).— Having regard to the satisfactory position 
of the reserve fund of the electricity undertaking (£46,865) the 
Finance Committee have decided to utilise an amount equal to a 1d. 
rate out of the past years profit. This will amount to £10,470, 
leaving a balance of £522. 

The Electricity Committee have decided, on the advice of the chief 
electrical engineer (Mr. S. W. Baynes) to prepare a scheme for supplying 
and maintaining outside electric Ium ps. 

Sutton.—A special meeting of Hull City Council has been called 
in order to pass a resolution to apply for a provisional electric lighting 
order for this parish. 

Swindon.—Mr. R. W. Willis has resigned his position as assistant 
electrical and mechanical engineer. | 

Torpoint.— The Council, having decided to adopt electric lighting. 
have recently accepted a tender for public lighting for five years. 

Truro.—The Council have agreed to submit the electricity supply 
question to a poll of the ratepayers. 

Tynemouth.— The electrical engineer (Mr. C. Turnbull) has been 
authorised to obtain resistances which are to be used during the 
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winter peak loads to prevent extreme pressure, 
to he made with reflectors for strcet lamps. 


Walsall.—At the meeting of the Council on Monday the Elec- 
tricity Committee reported that a traction transformer at the Butts- 
road sub-station had been seriously damaged. 

Having regard to the fact that the repair of the transformer would 
only give 100 kw. capacity of what is practically an obsolete type of 
plant, whereas for an additional,expenditure of £250 an additional 
capacity of 150 kw. of the most modern type of plant could be obtained, 
the Committee have accepted the recommendation of the electrical 
engineer (Mr. A. S. Barnard) that the old transformer be not repaired, 
and have deferred the question of putting down an additional alternating 
current. rotary pending consideration of the proposed extension scheme. 

The salary of Mr. R. L. Horsfield. tramways manager, has 
been increased from £400 to a maximum of £500 a vear, by half. 
yearly increments of £25. 

Yeovil.-- The Council have been notitied by Mr. E. W. Petter that 
he intends to apply fora provisional electric lighting order. 


LIGHTING NOTES. 


Aberdovey. —The Urban Council of Aberdovey and Towyn have 
deferred the question of providing additional street lamps pending 
discussion of a proposal to erect electricity supply works, and nego- 
tintions have been begun with Mr. Haydn Jones, M.P., to employ 
water-power from Abergynolwyn in generating electric current. 

Llanidloes (Mont.)- -Owing to a dispute with the local Gas Company 
there has been no street lighting for the past three weeks. 

The Council refused to accept the terms of a contract demanded by the 
company fora period of five years, and has accepted a proposal submitted 
by Ald. B. Hamer, in which he undertook on behalf of a company, to 
light the public lamps in the town for the present season by electric light 
on the same terms as the gas company—namely, equivalent to 30s. per 
heht for the season. with an additional £10 in lieu of paving a lamplighter. 
The company will be prepared to supply current for public lighting in 
three weeks! time. 


POWER AND HEATING NOTES. 


Airdrie. An exhibition of electric motors. fittings and domestic 
appliances was opened on Tuesday afternoon in the Sir John Wilson 
Lesser Town Hall. Airdrie. 

The exhibition is promoted. by the Coatbridge & Airdrie Electric 
Supply Co. Honorary. Sheriff Motherwell performed the opening cere- 
mony in presence of a large company of ladies and gentlemen, pre- 
sided over by ‘Freasurer Neilson, Coatbridge. Daily demonstrations are 
given in cookery, ironing, shop lighting, &c. 

Electrical Derrick Crane.-- Last week a large derrick crane for 
building work, which has heen constructed by Messrs. Butters Bros. 
& Co. of Kinning Park, successfully passed its test. 

It is claimed by the makers to be the largest electrieal dernek crane 
which has vet been designed or. constrneted for building construction 
work. The erane has a jib 135 ft. long, it is capable of lifting 10 tons at 
a radius of 110 ft.. and 5 tons at a radius of 125 ft. The crane is capable 
of swinging the load through a distance of 250 ft. The framework (up- 
right. diagonals, sleepers and jib) is entirely constmeted of steel lattice 
work. It ix of the single motor design. Messrs. Butters are erecting the 
crane on a staging 76 ft. high on the site of the new London County Hall. 
where Messrs. Butters are also erecting eight 5-ton cranes, with 95 ft. 
jibs. on stagines 120 ft. high, and are also supplying two electrical 
locomotive cranes, lifting their load of 3 tons at 40 ft. radius, 

Electricity in Mining.-— reparations are being made at the North 
Tineroft section of the Carn Brea and Tincroft Mines (Cornwall) for 
an important competition between Sandveroft/« Californian stamps 
and Nissen stamps. 

The stamps are erected side by side, two heads of Nissen’s being 
pitted against five heads of Sandycroft’s. The latter are well known in the 
tin mines of Cornwall, but the Nissen stamps have not up to now been 
introduced into Chrnwall. Both sets of stamps are. being driven by 
electric power, and the conditions and class of ore treated will be similar. 

Works Driving.— A complete electric powerand lighting installation 
has recently been provided at the envelope works of Messrs. Hugh 
Imlay & Co.. Aberdeen. The contractors were Messrs. Claud Hamil- 
ton (Ltd.). and electric current is obtained from the Corporation 
mains. The lighting is principally by Osram lamps. 


TRACTION NOTES. 


TRAMWAYS. 

Aberdeen.—'Fhe Council have authorised the tramways manager 
(Mr. R. 8. Pilcher) to obtain tenders for the electrical equipment of 
six new Cars. 

The Tramways Committee recommend the Council to apply for à 
provisional order for extending the tramway system, and for further 
borrowing powers to the extent of £50,000. 


Belfast.—In connection with the bonus scheme of the tramways 
department a sum of £2,800 out of the past year's profits was pal 
to the employés in March last. but the L.G. Board auditor has 
declared this payment to be illegal, and the three members of the 
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Tramways Committee who signed the cheques have been surcharged 
and will be called upon to refund the sum. It is stated that almost 
every employé on the wages list will now have his allowance reduced 


by an average of 1s. 9d. per week. 
. diford.—East Ham Corporation have given notice of their intention 
to determine their lease, as from Jan. 13 next, of the Ilford Hill 


tramway. 

Light Railway.—The Board of Trade have contirmed the Birming- 
ham Corporation (Quinton) Light Railways Order 1913. authorising 
the construction of a light railway in Birmingham and in Oldbury 


Urban District. 
Manchester.—The Tramways Committee are considering the 
practicability of extending the tramway service to Baguley. in 


Cheshire. 

South Yorkshire Tramway Scheme.—' The Urban District: Councils 
of Bolton, Wath. Thurnscoe and Wombwell have agreed to promote 
a Bill for a permanent tramway service connecting up certain dis- 
tricts in the valley of the Dearne. 

The idea is to form a joint board to promote a Bill for a track through 
Darfield, Wombwell, Wath, Bolton, Goldthorpe and. Thurnseoe. The 
authorities concerned have appointed sub-committees for conference 
purposes, and the joint board have avpointed their consulting engineer. 
Mr. J. Ledger Hawksworth, clerk to Bolton Council, as elerk to the joint 
board. 

Southampton.—Sanction has been received to a loan of £486 for 
doubling the tramway track at Tintern Grove, 

Stirling.—Mr. Geo. Balfour has now submitted to the Council 
further particulars of his scheme for the purchase of the local tram- 
wav and electricity undertakings. 

He states that he is prepared to pay £28,042 to cover the unredeemed 
debt on the electric light undertaking, an additional um of £2.250 to 
refund the difference in accumulated debit balances up to 1908, and the 
credit balances carried to reserve since that date, and in addition a sum 
of cash of £2,000, amounting to a total cash payment of £32,892. He 
also states that he ix prepared to make reductions in the charges for public 
and domestic lighting and to power users, As far as he could calculate 
the aggregate value of all reductions mentioned would amount to between 
£800 and £900 per annum, and he would also pav the costs incidental to 
the transfer. 

The letter has been remitted to the Counel in Committee, 

Swansea.—The directors of the Swansea Improvements & Tram- 
wavs Co., the lessees of the Mumbles Railway, are considering a 
scheme for the conversion of the line to electric traction. 

The scheme under consideration will involve an expenditure of about 
£50,000, and will provide for a 10-minute service cach way by which 
trains with seating accommodation for about 500 passengers can be run. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio Telegraph Notes. —Wireless communication has been success- 
fully established in the Bahama Islands, where a station on the Gold- 
schmidt system has been established at Fort Charlotte (Nassau). 

The Siemens-Scehuckert werke are reported. to have obtained a 
contract. from the Paraguayan Government for the erection and 
equipment of 10 radio-telegraph stations. 

An important development. of. radio-telegraphy is taking place 
in the application of this method of communication between vessels 

Some time ago the initial work 
was done, and the results have proved so satisfactory that we under- 
stand the Marconi Wireless Telegraph Co. have been busily employed 
on this work of late, and that within a short time the fishing fleets 
of the principal countries on the Continent will be equipped with 
radio apparatus. The radius of the apparatus that appears to be 
generally favoured is about 100 miles. The latest experiments with 
this class of installation has proved its great service to those engaged 
in this important and ofttimes dangerous industry. 
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Australasia.—The “ Australian Mining Standard " says Tun- 
gamah Shire Council has recently called for tenders for a loan of 
£3,000 for installing electric light and power plant in the town of 
Cobram. 

The Bulli Shire electricity station is now supplying current to private 
houses, The Corrimal ratepayers, in the adjoining municipality of North 
Illawarra, are calling upon their Council to extend the supply to them. 

The capital expenditure on the New South Wales Government tram- 
Ways to June 30 last was £6,721,000. The earnings for the year to 
June 30 were £1,754,567, and expenditure was £1,572,190, the difference 
not being sufficient to cover interest. The chicf Railway Commissioner 
(Mr. Johnson) states that that position ie partly due to the opening of new 
lines which are not yet remuncrative, but by far the greatest factor is the 
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increase of wayes expenditure under awards of the Wages Boards, whilst 
the receipts remained stationary. During six years £210,000 has been 
written off for depreciation, chietly owing to the equipment at the Ultimo 
power house becoming obsolete. 

Kyneton (Victoris? Shire Council has authorised the representatives 
of the Town riding to engage the services of an expert to report upon the 
proposal to substitute electric lighting for gas in the municipality. 

At a publie meeting at Rushworth (Victoria) recently the Shire Council 
was instructed to formulate a scheme for electric lighting. 

Rodney (Victoria) Shire Council has decided to borrow £3,000 for 
electric lighting in Mooroopna. The scheme includes the lighting of the 
streets and the local hospital, and also the pumping of water. 

It is proposed. to utilise the fall of the water supply from the dam to 
the reservoir for the generation of a supply of electric current for the 


town of Wollongong (N.S.W.) 
The N.S.W. Cabinet has approved of the plans prepared for the Sydney 


underground railway. 
Aneleetric lighting scheme has been completed at Rutherglen (Victoria) 
at a cost of about £3,000. The light was recently switched on by Mrs. 


Jollings. wife of the mayor. 
The electric tramway services of Geelong (Victoria) have proved satis- 


factory and the Tramway Conference have requested the Tramway Co. 
to extend the lines, 

A poll of Maryborough (Victoria) ratepayers was taken on July 30 and 
resulted favourably to the agreement allowing the Provincial Electric 
Development Co. to instal electricity supply plant in the town, 

A public meeting of residents of Wahgunyah (Victoria) decided recently 
to request Corowa (N.5.W.) Council to undertake to supply them with 
electric light for public and private use. 

Corrimal Council are taking stens to ascertain the cost of electric 
lighting. Corrimal adjoins the Bulli shire, in which clectrie light is 
supphed by means of the surplus electricity from the South Bulli colliery 
plant. 

The N.Z. Minister for Railways recently stated that the results of the 
experiments being tried in other parts of the world in connection with 


o motor-driven railway vehicles were being closely watched by his depart- 


ment. A petrol-electrie motor carofatype which had already given satis- 
factory results in South Africa had been ordered for trial in New Zealand. 

Since the passing of the Electric Light and Power Act, 1896 (Victoria) 
according to the annual report. presented to Parliament. last week, 84 
orders in Council have been issued authorising the supply of electricity. 
40 being granted to municipal councils, 35 to companies or persons, and 
one to the Defence Department, while eight have been cancelled. Two 
mnnicipal councils have transferred their powers to private companies. 
‘During last vear orders authorising the supply of electricity were granted 
to the councils of Koroit, Karkarooc, Brunswick, Maffra, Horsham, Yea. 
Nunawading, MeIvor, Wonthaggi, Port Melbourne, Mansfield, the Pro- 
vincial Eleetric Development Co., Coleraine and Western District. Butter 
Factory Co., and Melbourne Electrie Supply Co. Seven applications for 
orders were refused. 

Many provincial towns in Victoria are now lighted electrically bv local 
industrial companies, which have thus been enabled to light their own 
premises, operate machinery, &c., at less ex pense to themselves. and to 
the benetit of all parties. In the case of Tatura the population is only 


1.230, but the light and power supply undertaking of the Tatura Butter 
Factory Co, is proving a profitable venture. The profit for the vear ended 
June 30 last was £122. 3s. 8d.. after providing for interest on the cost of 
the plant. (£2.500). 

The annual meeting of the Electrical Employers) Association of 
N.S.W. was held in Sydney in July. Mr. S. Cox presided. The following 
officers were elected : President, Mr. S. Cox ; vice-presidents, Mr. R.J. M. 
Franki and Mr. W. Ramsay Sharpe; and treasurer, Mr. J. N. Parry. 


FOREIGN NOTES. 


China. —/»» ports, —Klectrical materials and fittings imported into 
Tientsin in 1912 were valued at £29,316 (compared with £43,909 in 


1911). 

French Equatorial Africa.— 1t is reported that the French Govern- 
ment have agreed to make a loan of 175,000.000 francs (about 
£7,000.000) for railway construction and other works in French 
vquatorial Africa. A sum of over £500,000 will be devoted to 
telegraph extensions, the erection of wireless telegraph stations, &c. 


German Commercial Enterprise.—Some particulars have been 
published of a scheme for the advancement of German interests in 


foreign countries. 
It is proposed to publish a new daily review, the * Zeitung der Zei- 


tungen," and to establish in connection with it a correspondence agency, 
which will furnish newspapers abroad, and more especially non- European 
newspapers, with “letters com posed by its staff in Berlin describing events 
in Europe. The chief editor will be Herr Kirchhoff, and the new review 
will make its appearance in January. It will be published in Germany in 
German and in England in English at the same time. Subsequently 
it will also be published in Spain in Spanish and in France in French. 
The four editions will not be all the same, but each will be dependent on 
the central office in Berlin, where the collection, sorting and editing of 
the news will take place, and where there will be a staff of accomplished 
linguists and all the apparatus of a big press agency. 

Germany.— Electrical Progress in Bavaria.—A Consular report for 
1912 and part of 1913 says the movement for using the great water- 


power supply of Bavaria for railway traction seems to have lost much 
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of its force, the Government being of opinion that railway electri- 
fication should be proceeded with slowly and cautiously. 

In view of the drought of 1911. doubts have been expressed as to 
whether the Walchensee water-power could be relied upon at all times. 
A plan has been drawn up for the utilisation of this power, but instead of 
the 60,000 n.r. (or more) formerly planned. by the engineers, only 
25.000 n.r. would be provided. 

The supply of electric power is progressing steadily. The plants in the 
north are chiefly driven by steam. and those in the south by water- power. 
A special commissioner has reported that the electric power generated by 
water in the south could. only. be profitably transmitted to the north 
where large quantities of power are consumed, The Leitzach company 
will start its plant. which is located at the foot of the Alps, at the end of 
1913. It is proposed to instal plant with a capacity of 25,000 n.p. The 
electrical plant at Haidhof. hitherto of 4.000 u.r.. has been enlarged by 
another 4.000 n.r., and a further incica e is planned, 

Bavaria has 2.443 power plants, of which 1,057 are for lighting. — 11.000 
trade and agricultural enterprises were carried on by electricity, and used 
24,000 motors. The number of agricultural motors is 7.029, and 92,000 
domestic establishments use electricity. 

The electric ** overland " companies providing current for entire dis- 
tricts are of two kinds, those owning power plants themselves, and those 
which take the power entirely or in part from other companies. The 
following are enterprises of the former sort : Upper Bavarian Overland 
Electric Co., Munich, Amper Electric Works, Upper. Bavaria. Lech 
Works, Augsburg. Overland Electric Co., Haidhof, Upper Palatinate. 
Franconian Overland. Eleetrie Co., and the Electric Overland Co.. 
Rhenish Palatinate. 

Owing to these large electric ** overland " companies, the utilisation of 
the smaller waterfalls and the activities of small enterprises have been 
considerably reduced. The State watches over the interests of private 
users of clectric power, AN monopolies of private firms are to be pre- 
vented, The consumers of power are advised to unite to buy motors and 
other appliances in common, aud public invitations for tenders are issued 
by the district authorities. * Overland “ electric companies are to be 
supervised by a technical expert in order to. prevent. buyers of power 
from loss. Water- power plants for railway traction-are to be constructed 
by the State, and other water: power for private purposes is to be granted 
to applicants personally. "he licences will be subject to redemption by 
the State after 10 years, and after 70 years the whole plant. becomes 
unconditionally the property of the State. ‘The same rules apply to the 
“overland " companies. A special department. for questions of water- 
power and the supply cf electrie current has been established. 

Switzerland.—A report on the trade of Switzerland states that 
the enlargement of power stations and the increase of distributing 
centres caused hoth in Switzerland and abroad an increased demand 
for generators, transformers and motors. 

Owing to the monopolisation by municipal bodies of the supply of 
electricity, no private projects for the building of electrical works were 
started, but the electrification of the Federal railways, which is ex pected 
to be commenced at an early date, will necessitate the building of new 


power siations. 
MISCELLANEOUS NOTES. 


Coal Mines Act, 1911.— Notice is given that the hooks containing the 
parts of the abstract and general regulations prescribed. by the 
Secretary of State under sec, 88 (1) (b) of the Act in respect of the 
different classes of persons employed in mines, are now on sale at the 
Government sale agents. 

The books are published at the uniform price of 1d. each or 3s. a hun- 
dred. The persons for whom separate books are required are elec- 
tricians and assistant electricians, mechanical engineers, shot-firers, 
boiler minders, persons in charge of ventilating machines, &e. 

* Commonwealth Engineer."--We have received a copy of the 
first issue of a new monthly journal with the above title. published 
by Mr. Peter G. Tait. of Melbourne. Sydney, Auckland and London. 

The new journal contains interesting articles and notes on electrical. 
civil and mechanical engineering subjects, to which subjects it has beer 
found impossible to devote sutlicient space in the * Mining and Engineer- 
ing Review " (also published by Mr. Tait) without unduly eneroaching 
upon space required for mining matter. The price of the new journal, 


to which we wish success, is 6d., and the annual subscri ption in the Postal 
Union is 75. (kl. 
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versary of the founding of Gothic Works. Norwich, Mr. and Mrs. 
Reg. Laurence entertained a number of friends and several of the old 


SUAE of Messrs. Laurence, Scott & Co. in the grounds of Felthorpe 
all. 


The 45 included in the invitation were those now in the service of the 


company who had been employed at the old Gothic Works in King- 
street, Norwich, or who had joined during the period of removal to the 
new works 17 years ago. Practically all departments of the shops and 
offices were represented. The party journeyed from Norwich by brake, 
and were received at Felthorpe Hall by Mr. and Mrs. Laurence, with 
whom were Mr. and Mrs. W. H. Scott, Mr. and Mrs. Cecil Wilson and Mr. 
and Mrs. Sidney Cozens- Hardy. | 

After tea, Mr. Laurence formally weleomed his guests, and ex pressed 
his appreciation of their long service with the tiim. All those present 
had been in their employ for the greater part of the 25 vears since the com- 
pany was incorporated, some of them having worked for the old firm of 
Paris & Scott, 28 and 29 vears ago, when the business was in its early 
staves. He reviewed the progress of the business, and referred to the 
removal of the works. a step which had enabled them to expand a business 
with barely 50 employés, till at the present time they gave remunerative 
employment to over ROO. The company could justly claim a position 
second to none amongst electrical manufacturing firms. That was due 
largely to the technical and business ability of his co-directors and the 
staff, and in thanking all those present for the share they had taken, in 
whatever capacity. in building up the success of the company, on behalf 
of the directors he asked them to accept a present in recognition of their 
long service. 

Mrs. Laurence then presented the gifts; which consisted of time- pieces 
and travelling clocks, and the three members of the staff with the longest 
service (Messrs. W. Davies, J. W. Bransby and E. R. Coote) each received 
a gold watch. 

In comemoration of the event and in recognition of the services of his 
co-directors, Mr. Laurence presented. Mr. C. Wilson with a silver cake 
dish. and Mr. Scott with a silver tea trav. suitably engraved. Mr. Wilson 
also presented to Mr. Laurence a handsome silver eup. 


Rife Club Competition.—On Saturday afternoon, the 6th inst.. 
Siemens Dalston Works Miniature Ritle Club met the Western Elec- 
trie Co.'s Rifle Club on their open-air range at. Plumstead, the result 
being a win for the Siemens team. The average score of Siemens 
team was 89-5, the total score being 537 out of a possible 600, 


Sports Meeting.—The Ordnance Athletic Club (The Electric & 
Ordnance Accessories. Co... Ltd.—Viekers. Ltd.) held their third 
annual sports meeting on their ground at Witton on the 13th inst. 

The full programme of 24 events was carried through with success. 
Two special prizes of considerable value were given by the superintendent 
of the works, Mr. W. L. Topple. The other prizes were handsome and 
numerous and were much appreciated by the fortunate winners, to whom 
they were presented by Mrs. W. L. Topple. The weather was all that 
could be desired, and about 600 members and friends were present. 


Imports.--The following are official values of electrical machinery. 
material and apparatus imported into this country (a) during August. 
1913. and (b) during the current year from Jan. 1 to Aug. 31, with 
the increases or decreases compared with the corresponding periods 
of 1912 :— 

Electrical machinery (4) £96,111]. (increase. £5.390), (b) £896,244 (in- 
crease. £65,726); telegraph and. telephone. cables (a) other than sub- 
marine £4,893 (decrease £17.219). (b). submarine £34 (decrease £6,419), 
other than submarine £37,003 (decrease £154,138): telegraph and tele- 
phone apparatus (a) £23.497 (increase. £11,138). (b) £175,126 (increase 
£34,235); other electrical wires and cables; rubber insulated (a) £23,322 
(increase £16,042), (b) £238,535 (increase £183.377): with other insula- 
tions (4) £12.171 (increase £7.351), (b) £49,164 (increase £11,102): carbons 
(a) £14.344. (increase £1,831), (b) £103,362 (increase £10,603); glow 
lampe (4) £7,682 (decrease £6,369), (b) £112,975 (decrease £81,627): arc 
lamps and electric searchlights (a) £10 (decrease £69), (b) £1,758 (increase 
£835): parts of are lamps and searchlights (other than carbons) (a) 
£10,987 (increase £2,452), (5) £71,310 (increase £1,902): primary and 
secondary batteries (a) £6,944 (increase £1,528), (b) £37,989 (decrease 
£1.045). Total of electrical goods and apparatus, other than machinery 
and uninsulated wire, (a) £120,108 (increase £16,781), (b) £988,925 (in- 
crease £67,118). 


Exports.- The exports of electrical machinery. material, &c.. (a) 
during August, 1913, and (b) during the current. vear from Jan. 1 to 
Aug. 31, and the increases and decreases compared with the corre- 
sponding periods of 1912, are as follows :— 

Electrical machinery (a) £157,188 (decrease £20,035), (b) £1,479,218 (in- 
crease £240,131); telegraph and telephone cables (a) submarine £2,158 
(decrease £26,384), other than submarine £52,000 (decrease £10,743), 
(b) submarine £1,076,047 (increase £366,536), other than submarine 
£473.949 (increase £199.917); telegraph and telephone apparatus (4) 
£24.829 (decrease £339). (b) £194,163 (increase £22,984): other elec- 
trical wires and cables, rubber insulated (a) £35.443 (decrease £6,702), 
(b) £287,506 (decrease £8.269) ; with other insulation, (a) £398,625 (de- 
crease £30,686), (b) £398,625 (increase £11,388); carbons, (a) £803 (de- 
crease £216), (5) £7,271 (decrease £076) ; glow lamps (a) £11,582 (decrease 
£5,505), (b) £102,082 (decrease £25,454) ; arc lamps and searchlights (4) 
£342 (decrease £ £405), (b) £7,664 (decrease £4,834); parts of arc lamps 
and searchlights (other than carbons) (a) £5,799 (increase £4,528), (b) 
£27,082 (increase £13,058), primary and secondary batteries (a) £13,182 
(decrease £2,737), (b) £163,458 (increase £39,327). ‘Total of electrical 
goods and apparatus, other than machinery and uninsulated wire, (4) 
£285,191 (decrease £67,477), (b) £3,477,085 (increase £764,071). 
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TENDERS INVITED. 
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Switchgear. | 
The Agent-General for Vicroni4 (Australia) invites new 


tenders for the supply of 20,000-volt h.t. Switchgear and Lt. 
Switchgear and accessories for the power station and sub. 
stations, to be constructed in connection with the electrification 
of the Melbourne Suburban Railways. Specifications and 
forin of tender from the Agent-General, and specifications from 
the consulting engineers, Messrs. Merz & McLellan, 32, Victoria- 
street, Westminster, S.W. Tenders to the Agent-General, 
Melbourne-place, Strand, W.C., bv noon Oct. 13. See an 
advertisement. 


Insulated Copper Cables. 


Tenders are invited for the supply of quantities of insulated 
Copper Cable to the City of MELBovRNE (Australia). Specitica- 
tions, conditions of tender. &c.. from the Agents for the City 

‘Council, Messrs. Mellwraith. MclEacharn & Co.. Ppty. (Ltd.). 
Billiter-square. London, E.C.. to whom tenders are to be sent 
by noon Oct. l. See an advertisement, 

Transformers. 

Tenders are also invited for the supply of six 60 k.v.a.. and 
one 30 k. v.a. single- phase Transformers to the City of MELBOURNE. 
Specitications, &c., from Messrs. Mellwraith. MeKacharn & Co.. 
Ppty. (Ltd.). Billiter-square. London, E.C., to whom tenders 
are to be sent by noon Oct. 7. See an advertisement, 

Carbon Filament Lamps. 

Tenders are also invited for the supply of 33.300 Carbon 
Filament. Incandescent Electric Lamps to the City of MEL- 
BOURNE, Specifications, &c. from Messrs. Mellwraith. 
McKacharn & Co., Ppty. (Ltd.). Billiter-quare. London, K.C., 
to whom tenders are to be sent by noon Oct. 7. See an ad- 
vertisement. 

Telephone Switchboard. . 

Tenders are invited by the Postmaster-General's Department 
of the COMMONWEALTH OF AUSTRALIA for the supply of a Lamp- 
signalling Trunk-line Switchboard. Tenders to the Post- 
master-General's Department, Adelaide, South Australia, by 
Nov. 12. Tender forms, specifications. &c., from the Common- | 
wealth office, 72, Victoria-street, London, S.W. See also an 
advertisement. 

Tramway Construction and Supply of Rails, &c. 

DvNDbEE Corporation want tenders by 10 a.m. Sept. 29 for | 
Construction of Tramways in Blackness-road, and Supply of 
170 tons of Steel Tramway Rails, Manganese Steel Points and 
Crossings and Steel Tie-bars. Specifications, &c., from the City 
Enginecr. l 

Duxnper Electricity Department require tenders by first post 
Sept. 29 for overhead equipment. bonds and conduits. Speci- 

fication,& c., from the Head Office, Dudhope Cresent-road. Dundee. 


A.C. Motor. 
HamMersmitu (London) Borough Council invite tenders for 
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| Turbo-alternator, Ejector Condenser, Pipework, &c. 

WiGAN Corporation invite tenders for the supply and erection 
of a 500 kw. Turbo-alternator, Ejector Condenser, Pipework 
and all accessories, Specification, &c., from the borough 
electrical engineer, Mr. Jas. Slevin, and tenders to the town 
clerk, Mr. Wm. Hy. Tyrer, by 20th inst. 

Steam Turbine, rhree-phase Alternator, Condensing Plant, Switch- 
boards, two Water-tube Boilers, &c. | 

The Tramways and Electricity Committee of the Corporation 
of LEICESTER, invite tenders for the supply and erection of one 
High-pressure Steam Turbine, direct coupled to one 3,000 kw. 
three-phase Alternator, together with Condensing Plant, high 
and low-tension Switchboards, Rotary Converters, &¢.; two 

. Water-tube Boilers with fuel economiser, and the necessary 
steam. feed, blow-off and drain pipes. &c. Forms of tender and 
all particulars may be obtained from the borough electrical 
engineer (Mr. T. Robert Smith, A.M.L IE. E.), and tenders, 
addressed to the chairman of the Tramways and Electricity 
Committee, Electricity Offices, Market-street, Leicester, must 
be delivered not later than Sept. 30. 

Mixed Pressure Steam Turbines and d.c. Generating Plant, &c. 

?dinburgh Corporation invite tenders for the supply and 
erection at the MacDonald-road station of Two Mixed- pressure 
Steam Turbines and Direct-current Generating Plant. each of 
1,500 kw. capacity. Specifications. forms of tender, &c., from 

the engincer (Mr. F. A. Newington), Dewar-place, and tenders 
must be delivered at the oftice of the town clerk (Mr. Thos. 
Hunter, LL.D., W.8.), City Chambers, Edinburgh, by Sept. 22. 


Generating Plant, Cables, &c. 
IukrEv Urban Council require tenders by Oct. 6 for supply of 
Prime Movers, Station Equipment, Cables, Cranes, &e. Speci- 
fications. &c.. from the Clerk of the Council, or Mr. Geo. Wilkin- 
son, Beech Mount, Harrogate. 


Diesel Engine and Generator. 
Wonri1NG Corporation want tenders by noon Sept. 29 for 


supply of Diesel Oil Engine and d.c. Generator, Specitication, 
&c., from the Town Clerk. 
Switchgear. 

Lonpon County Council invite tenders for additional Main 
h.t. Switehgear, including the reconstruction of existing mains, 
h.t. switchgear at the Greenwich generating station. Specifica- 
tions, &c., from the Clerk of the Council, County Hall, Spring 
Gardens. Tenders by 11a.m. Tuesday, Sept. 23. 


Electrical Fittings. 
Mite Enp (London) Guardians require tenders by noon 
Sept. 25 for one year's supply of Electrical Fittings. Forms of 
tender from the Clerk, Bancroft-road, Mile End, E, 
BURNLEY Guardians invite tenders (until Sept. 22) for the 
supply of Electrical Requirements for six months. 


supply of one 125 H.P. a.c. Motor. Specifications, &c., from Air Compressor. 


Mr. G. G. Bell, borough electrical engineer, 85, Fulham Palace- 
road, W., and tenders to the town clerk (Mr. Leslie Gordon), 
Town Hall, Hammersmith, W., by 4 p.m. Wednesday, Sept. 24. | 
Cables and Switchgear. 

HaMMwERSMiTH Borough Council also invite tenders for 
supply of h. and l.t. Underground Electric Supply Cables and 
h.t. Sub.station Switchgear. Copies of specification, &c., from 
Mr. G. G. Bell, Engineer and Manager, 85, Fulham Palace-road, 


SALFORD Corporation want tenders by noon Sept. 29 for 
supply of compound air compressor. Specification, &c., from 
the Borough Electrical Engineer. i 


Rotary Converters.— 


. ALFORD Electricity Committee require tenders by noon 
Sept. 29 for supply and erection of Rotary Converters. Speci- 
fication, &c.. from the Borough Electrical Engineer. 


and tenders to the Town Clerk (Mr. Leslie Gordon), Town Hall, | Wiring, &c. 


Hammersmith, W., by 4 p.m. Wednesday, Sept. 24. i 


Coal-Handling Plant. : 
 . HAMMERSMITH Borough Council also invite tenders (by 

4 p.m. Sept. 24) for supply of Automatic Weighing Machine, 
Coal Hoppers and Tank, Dredger and Water Pump, Weldless 
Steel Pipes and Connections, Travelling Jib Crane and Track, 
Endless Belt Conveyors; also for construction of five Coal; 
Storage Tanks in Riveted Steelwork, including necessary ex- ! 
cavation, &c., at the Council's electricity works. | 
Electricity Supply. | 
Brecon Corporation require tenders for street lighting. | 
Tenders to the Town Clerk by Oct. 3, i 


BarrLE (Guardians want tenders by ] p.m. Sept. 19 for the 
Electric Lighting of the workhouse. &c. Specifications can be 
seen at the workhouse. 


Overhead Electrical Equipment and Transmission Mains. 


The AGENT-GENERAL FOR VICTORIA is prepared to receive 
tenders for Overhead Electrical Equipment and Permanent 
Way and Overhead Transmission Mains, in connection with the 
scheme for the electrification of the Melbourne Suburban Rail- 
ways. Specification and form of tender from the Agent- 
General for Victoria, Melbourne-place, Strand, W.C. Further 
information from the consulting engineers, Messrs. Merz & 
McLellan, 32, Victoria-street, S.W, . Tenders by noon Nov. 15. 
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A.C. Voltage Regulators. 
DuNEDIN (N.Z.) Corporation require tenders by 5 p.m. Nov. 
ı 12. for supply of two a.c. Voltage Regulators for use on 3,000 and 
400-volt circuit, respectively. Specifications and form of tender 
can be obtained from the Town Clerk. and may be seen at the 
Board of Trade, 73, Basinghall-street, London. E.C. 
Flame Arc Lamps, &c. 

The Vicrortan RAILWAYS COMMISSIONERS require tenders 
for the supply and delivery of 18 Flame Arc Lamps and 
Accessories. Tenders by 11 a.m.. Nov. 12. to the Chief Store- 
keeper. Room 109, Victorian Railways Offices, Spencer-street. 
Melbourne. from. whom specifications, &c., may be obtained. 
Form of tender may be seen at 73, Basinghall-street, London. E.C. 

D.C. Motors, &c. 

The N.S.W. GOVERNMENT TRAMWAYS DEPARTMENT, Electrical 
Engineers Branch, require tenders by noon, Oct. 5. for supply 
and delivery of 13 600-volt d.c. Motors, with field rheostats. 
Specification and form of tender may be obtained from the 
Chief Commissioner. Philip-street. Sydney, or can be seen by 
United Kingdom manufacturers at 73, Basinghall-street. B.C. 

Telephone Wire, &c. 

Tenders are invited (until Oct. 13) by the Moroccan Adjudi- 
cations Commission (on behalf of the Shereetian Posts and Tele- 
graphs Administration) for the supply and delivery of (1) 
20,000 kilogs. of Nilicon- Bronze. Telephone Wire, (2) 177.600 
kilogs. of Nilicon- Bronze or Phosphor- Bronze Wire. (3) 6,000 
Wooden Telegraph Posts. and (4) 100.000 Insulators on Gal- 
vanised Iron Brackets. ‘Fenders to M. le Président de la Com- 
mission Général des Adjudications et des Marchés, Dar-en- Niaba, 
Tangier. Tenderers must deposit £300 in case of (1). £1.200 with 
(2), £160 with (3). and £200 with (4). Conditions, &c.. may be 
seen at 73, Basinghall-street, London, E.C. 

Electric Cranes. 

The Administration of the Port of Pig Evs (Greece) invite 
tenders until Sept. 30 for the supply of two Electric Cranes of 
10 and 6 tons power respectively. 

Electricity Supply. 

The Egyptian Ministry of the Interior require tenders by 
noon Oct. 31 for supply of Machinery and Plant. for the instal- 
lation of Electric Light in the town of DaAMANtoOUR, including 
Generating Plant and Equipment, and the lighting of the 
Central Station; and the necessary Distributing System. 
Specifications from M. le Directeur de la Section des Munici- 
palités et Commissions Locales au Ministère de l'Interieur, Cairo. 

The Public Works Department of the Uganda Protectorate, 
Entebbe, will receive tenders, until Dec. 31, for a concession 
for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 
10 years, renewable for a further 15 years. at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption. and possibly also for street 
lighting and oflicials' quarters will be required. A draft agree- 
ment, &c., may be seen at 73, Basinghall-street, London, E.C. 


DHT THO TTO DHT 
TENDERS RECEIVED AND ACCEPTED. 
QULA ADIT 


HanrENDEN.— The Urban Council received eight tenders for the 
supply of pumping machinery for sewage works. including engines, 
dynanios, pumps and motors, &c. 


DULL 
ILI 


Marshall Osborne & Co. Ruston, Proctor & Co........ £1.510 
(acee pled) £568 | Crossley Bros. ...........LLLuse. 963 

G. R. Mather & Son .......... 1.665) | Campbell Gas Engine Co..... 885 
Stercophagus Pump & Engine Rees Roturbo Mfg. Co. ...... 831 
Sr E ee 1,156. | Gimson & Co. voc. cece eee 186 


ILronp.—'The Council have ordered from the British Insulated & 
Helsby Cables a mile of tramway trolley wire at Od. per lb., less 
23 per cent. discount. and the tender of the Edison. Accumulators 
(Ltd.) has been accepted (at £689. 10s.) for the supply of a motor 
tower waggon. 


East Barner VarrEY.— The Council have accepted the tender of 


the North Metropolitan Electric Power Supply Co. for the electric 
lighting of Barnct-hill for five years. 

WaLsaLL.—The tender of Letts & Airston (at £1,585) has been 
accepted by the Council for extending the tramway department's 
ollices at The Bridge. 

BExrEv.—'lhe Council recently accepted the tenderof the Hart 
Accumulator Co. to renew and enlarge the battery at the electricity 


station as £500. The company have also secured the contract to 
maintain the battery for seven years at £106 per annuun. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLis & Pryor, Chartered Patent Agents, 
20 and 72, Chancery-lane, London, W.C. f M 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS. 
11,703 Girarpeav. Method of indirect excitation for oscillatory circuits. (17/5/11.) 

A method of exciting oscillations in a secondary oscillating circuit by means of 
oscillations in a primary oscillating circuit consisting in tuning both such circuits 
separately to the same natura! frequency and disposing them so that their mutual 
inductance is nerlivible, the transfer of energy being made through the intervention 
of an intermediate inductive circuit of nevlivible capacity, inductively or directly 
courled to beth the primary and the secondary circuits, the whole being so arranged 
that the complete system has a sinvle trequency greater than the natural frequency 
of the separate primary and secondary circuits. 

16.549 Tettow. Trolleys or ccllectors for electricity. 

16.782 PottAK. Combined voltage regulators and switches for variable-speed pene- 
rators. (31/7;11.) 

16.806 B.T.-H. C. (G.E. Co.) Electric motor control systems. 

18.654 Davies. Electric cork movements and the like apparatus. 

19.000 Buttock. Means for converting electric currents. 2. 

19.113 Apparatus for measuring the electric conductivity of liquids. 

19.203 Bryan & MouNTFORT. Apparatus or appliances for electrically operating and 
controlling valves. 

19.255 AUTOMATIC TELEPHONE Mra. Co. 
systems. 

19.264 BarrovgR & Hitcuin. Electric arc lamps. 

19.318 Stern & British EvER-REA&DY ELECTRICAL Co. 
lamps. 

19.451 Stern & BritisH EvER-READY ELECTRICAL Co. 
lom ps. 

19,870 SEVERY & SINcLAIR. Pulsation timing device's for us» in cbctricallv-op?rat»d 
vibratory musical instruments. 

22270 Girvin.  Hich-voltaee continucus-current dynamos. 

Machine for hieh-tension continuous current. distinguished thereby : That open 
armature coil units beins separated from each other and always. in a c?rtain number, 
formine together one group co-ordinate to two unlike ficld roles. are so alternately 
connected in different manner by means of a commutator which is able to influenca 
eich unit. that their induced E.M.F.s are cor tinuously addzd together. and so that 
they themeclves always remain in the circuit. 

27.664 B.T-H.C«. (G.E.Co0 Electric motor control syst?ms. 
23.404 RiLEv. Sparking plures for intornal-combustion eneines and oth.r purposes. 
23.775 B.T-H. Ci. (GE. Co) Evacuated vitreous containers having sealed-in 


conductors. 
24.046 Snook & KerLY. X-ray apparatus. (27/10/711.) , t 
26.507 B.T-H. C^. & Watson. Automatic regulators for dynamo-electric machines. 
27.526 B.T.-H.Co. (G.E. Co) Electric arc lamps. 
27.874 Siemens Bros. Dynamo Works & Botton, Electric Switches. 
1913 SPECIFICATIONS, 
1,933 Jounson. (Deutsche Gold & Silber-Scheide Anstalt vorm. Rossler.) Apparatus 
for the production of alkali metals by the molten electrolysis of alkali compounds. 
2.238 Watkins. Electrical condensers of the variable type. 
3.573 Clemens & Monarch REFIT ARLE Fuse Co. Refillable electric fuses. 
6.772 Hanpcock. Dykes & Dvore. Distancc-operated mechanism and signals on 
electric supply systems. (Addition to 6.716:12.) on 
6.934 AILGEMEINF ELEKTRICITATS-CEes. Electric clock control. (223/12) 
7.932 Ger. Siemens & Co, Electrical heatine. bodies composed of non-metallic resis- 
tance materials. (11 4 12) ; 
8,130 SIEMENS ScHUCKERTWERKE Grs. Process for the rexencration of oil emplcyed 
as transtormer cil and the like for us: tor electrical purposes. (6 4,12.) 
10.164 Westeren Evectric Co. (Western Electric Co.) Flexible electric conductors. 
10.266 Freep. Keure Akt.-Ges. Steam recenerative accumulators. (31/9, 12.) 
10,597 Stern & British Ever-Reapy Erectricat Co. Handles tor hand lamps and 
other articles. (Divided application on 19.318/12, 23 8) 
11.653 AKTIEROLAGET L. M. Exicsson & Co. Electrical control clocks for trunk line 
Switchboards. (21 5 12.) ^ 
14.433 ALLGEMEINE Erextricitats Ges. Machines for making electric incandesc^nt 
lamps. (21:06:12) Y ; 
15.502 Franz. Control of serics-connected electric consuming devices. (4777122 EE 
16,917 DusitiER. Method of and means for the production of alternating pulsating or 
variable electric currents. (Divided application on 14,015.12. 15,6) | 
From th» supply or primary current is produced an alternating. pulsating or 
variable current, preferably otf a muzical frequency, by means of an attuned circuit 
cont«inine a curri nt variator or other devic> for charvine a condenser. The oscillator 
beine mechanically, electromechanicelly or electromaenctically controlled. The 
current penetrator is employed in the primary of a transformer ; the natural fre- 
quency of the dischar.:e circuit is equal to or is a harmonic ot the working frequ?ncy 
of the oscillator. For wireless purposes the discharee circuit of the transformer may 
Fe connected with an oscillitine circuit, including a current discharve of any suitable 
type, a capacity and inductance and an aerial and ground. 


(Automatic Electric Co.) Signalling or like 


S:lf-contained portable electric 


Switches for electric hand 


APPLICATIONS FOR PATENTS. 

Norg.—T he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked ` are 
open to inspection 12 months after the date attached to them. if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


August 14, 1913. MT 
18,511 HakkIsoN, Electrical apparatus for working a system recording the individua 
movements of a number of persons. 
18,517 Heany. Insulating clectrical conductors.*. . 
18,526 Bruns. Electromaenetic device for adjusting valves from a distance. 


CQ:rmany.)* 
Aueust 15, 1912. 
18.513 Okie. Reception and recordings: of telegraphic messages. 
18.547 Gorpon. Envine for generatine power from the waves and tides of the oe NT 
18.568 Davies & Beper. Locking apparatus for locking electric light gow -amps 


(14/8/12, 


holders. 
18.609 MILLER. Lock-out telephones for party lines.* 
18,612 B.T.-H. Co. (GE. Co., U.S) Arc lamps. 
Aucust 16. 1913. 
18.663 B.T.-H. Co. (G.E. Co.. U.S.) Transformers. 


18.673 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Arrangements 


for exciting Röntgen ray tubes. 
August 18, 1913. 


18,692 BoATwRIGHT. Electromavnet stage drop-curtain. 


18.727 Korr. Spark plugs. (8/10/12. U.S) ° 
18.728 Mare. Sypark-pluc socket for oil and gas engine.’ 
18.733 Lax. Electric pocket lamps.* 


18.751 Stemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany). Setting any 
apparatus from a distance. (Addition to 30.292,/10.)° kin 

18,753 Soc. GENERALE DES HUILES ET FOURNITUPES INDUSTRIELLES L. OLEO. Sparking 
pluges. (6/6/13. Franc?.)* 

18,755 ORINSCHNIG. Insulators. (5/5/13, Austria.)* EEE EE ET, 

18.765 FEssENDEN. Oscillatory electrodynamic apparatus for submarine signalling 
other purposes. g (29/1/13, U.S.) 
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RADIO-TELEGRAPH INTERESTS. 


A note has appeared in the “ Frankfurter Zeitung ` (Frankfort. 
cn-Main), and has been reproduced in several of the English journals. 
We have been unable to obtain any confirmation of the statements 
in London, wkere up to Wednesday evening nothing was known on 
The Berlin correspondent of the * F.Z.” is responsible 


the subject. 
The note is as follows: 


for the communication. 

“ If tne negotiations already reported by telegram reach a suci 
issue the English Marconi Company would become possessed of the 
entire patent rights of the well-known Prof. Goldschmidt, which formerly 
belonged to the}H ve ifrequenz Maccl i «n ALG, tity Detht oe Peleg ap i, 
of Berlin and which were sold by it in 1912 to the Compagnie Universelle 
de Télégraphie et de Téléphonie sans Fil in Paris. ‘Phe latter company 
was formed by a syndicate consisting of the Lorenz Company and a 
number of German and French banks and manufacturers, as it was not 
possible to exploit the patent rights satisfactorily in Germany alone. The 
(ie. Universelle acquired the entire patent rights of the H.F. Co. for 
2,500,000 fr. (£100,000) cash and 20.000 ^ actions de jouissance, entitled 
to participate in profits after deduction of working costs. Only 
1.000.000 fr. (£40,000), however. of the sum mentioned was paid in cash, 
the balance having to be paid in two instalments by April, 1914. The 
H.F. Co. had then. with the cash received, or a portion of it. to take up 
a certain proportion of the shares of the Cie, Universelle in the same 
manner as other members of the svndicate (French, American, German 
and Austrian). On Dec. 31 last the amount of its participation in the 
Cie. Universelle was entered in its. balance-sheet as 305.422 marks 
(£15,270) and its profit-sharing rights were entered as 1,000,000 marks 


cessful 


(£50,000). 
“The Cie. Universelle was formed with a capital of 10.000.000 fr. 


£400,000), of which, however. only 25 per cent. was paid up. and the 
number of * actions de jouissance ^ issued was 100.000. But in what 
precise position the English Marconi Company now finds the shareholders 
and holders of profit-sharing rights is not known to the general public. 
If the Marconi Company now secures the Goldschmidt: system the 
question as to how far the German spark system (that of the Gesellschaft 
für Driihtlose Telegraphic) can offer anything of equal value is not without. 
interest for Germany. The statement. has been published. that the 
Drühtlose Company has developed, jointly with the Allgemeine Elektrizi- 
táts-Gesellschaft (of Bern, a high-frequency system, and it would, there- 
fore, be very desirable to know whether. and how far. it is ready for 
The H.F. Co. is to be left undisturbed in its Joint 


practical operation. 
right to use the patents, and it will accordingly continue to work its 


station at Eilvese and also the station now under construction at Atlantic 


City, New Jersey, U.S.A.” 
[There seem several known factors left out of account in the above 


statement.—Ep. £.] 
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MUNICIPAL ACCOUNTS. 


Bradford.—The accounts of the tramways department for the year 
ended March 31 show capital expenditure £1.002,566 (increase 
£372,00). The total amount set aside for sinking fund is £388,330, 
the amount of reserve fund is £89,072, and £81,000 has been con- 


tributed for relief of rates, 

Revenue was £299, 102 (£289,335) and working ex penses were £220,652 
(£180,135). Interest required £20,735 (£20,965), rent of leased lines 
£4,138 (£4,137) and repayment of loans and contribution to sinking fund 
£31,926 (£31,144). leaving net profit £41,921 (£52,783). Average fare 
charged per mile was 0-504d. (0-51-«1.), average total revenue per car-mile 
was 12-021d. (12:211d.), and working expenses including power, were 
7-551d. (7-189d.). Passengers carried were 62,005,976. (56,352,281), 
car-miles run 6,971,561 (5,686,003), and units used 11,126,989 
(10,574,643). The length of (equivalent) single track in use, including 
leased lines, is 104 miles. "The vehicles owned include 240 electric ears, 
2 rail-less cars and 12 petrol vehicles. 

The report of the general manager (Mr. C. J. Spencer) states that the 
year under review and the preceding year include 1 mile 460 vds. of rail- 
less electric traction. There are 1,232 employés of the tramways depart- 
ment, and the average wages are 32». per week (compared wuth 26s, in 
1898-9), Operating expenses are heavy. owing to steep gradients, and 
the low density of population is a disadvantage. The population per 
acre in Bradford is 12-63, com pared with 37-58 in Greater Glasgow, and out 
of nine other large towns owning municipal tramways the lowest is 
Leeds (17-3). During 15 years 558,000,000 passnegers were carried, and 
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is successfully earried on by the use of extensible axles, is the first in- 
stance of through running on tracks of different gauges with the same 


rolling-stack. 
In regard to the rail-less system, there is(says Mr. Spencer), on the face 
Whetherthat is a real loss it is impossible to say. 


of the accounts, a loss, 
The system has been debited with its full share of the general ex penses 


of the tramway system. but it has been impossible to credit the system 
with any feeding value that it may have to the general tramways system, 
It is a short route (only 1! miles), and a high average speed. per car-mile 
is not obtainable. ‘This is reflected in the trafic ex penses of 3-492d. per 
car-mile, against tramway tratie ex penses of 3-035d. per car-mile. "he 
vehicles are of the pioneer type, and are to be replaced by more modern 
cars, though they have been very reliable for a new system, aud troubles 
in connection with them have been of a minor character, The 
Council approved the recommendation of the Tramways Committee to 
seck powers in the last session to equip and operate the following exten- 
sions of this system inside the city, in addition to the 12 miles for which a 
provisional order was obtained im the. previous session: 'Fhornton ter- 
minus to City boundary, 1! miles; Duckworth-lane terminus to Heaton 
terminus, 3 furlongs 9 chains; Idle terminus to Greengates terminus, 
5 furlongs 7 chains. 

An improved distribution of parcels was instituted, giving a despatch 
to all parts of the city at least once per hour from 8 a.m. to 6 p.m. A 
large increase in the traffic of the department has taken place during the 
year, the number of parcels handled being 716,157, compared. with 
625.914. The trade between Bradford and the neighbouring tramway 
systems has more than doubled during the year. 

An improved method of track construction has been adopted whereby 
the concrete foundation is reinforced by the use of round steel bars, and 


the rail moz efficiently anchored by means of welded steel rings attached 
Special arrangements have been made 


to the rails at frequent intervals. 
to drain the surface water from the top of the concrete. and in order to 


prevent. the percolation of water through the foundation the concrete has 
been rendered waterproof. The rail joints have been welded hy the 
* 'Thermit " process. 

[4 ÀJ ° a . 

l'he damage done to the paving by heavy motor lorries, especially 
those equipped with steel tyres, is becoming very serious, More sub- 
stantial methods of construction have had to be adopted so as to meet the 
requirements of road-borne traflic, which still tends to increase, The 


pounded joints on Manchester-road and other sections have been levelled 
up by the oxy-acetylene process, ‘This has proved satisfactory, and will 
prolong the life of the rails for several years. ‘The construction of the 
Bailiff Bridge tramway was completed in March last; rails of high 


silicon steel (by Walter Scott, Ltd.) and lap-welded strel poles (by das. 
Russell & Sons) have been used. The rail joints have been welded by 
the Thermit process, and the track has been constructed with patent 
ferro-concrete anchors. 

Dewsbury.—The report of the horough electrical engineer. Mr. 
R. H. Campion, on the working of the eleetricity department for 
the year ended March 31 states that after meeting working expenses 
(£7.270) including sums for new meters and mains extensions, the 
gross protit was £6,276 and the net protit will permit of £500 being 
contributed to relief of. rates, 

Units sold increased by 274,272, receipts from sales of current increased 
by £1,354, and total expenses by £639. Average price obtained. was 
3:78d. per unit for lighting (as in previous year) power 0-98d. (compared 
with 1:20.) and traction b-45d. (as in. previous year). The price ot coal 
increased by 30 per cent. during the year. 

Gravesend.—' l'he report on the past year's working of the elec- 
tricity department shows £166 net protit. 

Malvern.—The report of the district auditor, submitted to the 
Council last week, stated that the profit on the electricity under- 


taking for the year ended March last was £47. 


COMPANIES' MEETINGS AND REPORTS. 


eR NATE 


BAHIA TRAMWAY, LIGHT & POWER CO.—A circular has been issued 
by the Debenture-holders’ London Committee in regard to the delay in 
the completeion of the purchase of the undertaking by the municipality, 
which had to pay the purchase price within 60 days after the delivery of 
the various legal documents. These documents were all delivered to the 
municipality towards the end of July, but the Municipal Council, in 
passing the decree finally approving the contract and authorising the 
intendente to arrange fur an issue of municipal bonds to provide the 
necessary cash, have extended the 60 days to four months, and stipu- 
lated that such period should commence from Aug. 16. The committee 
have cabled to Mr. Farquhar, the president of the company in Brazil, 


en two fatal accidents to passengers have occurred. Mr. Spencer 
eves the through running of cars between Leeds and Bradford, which ! protesting against the injustice involved in this extension of time, and a 


judicial protest against the delay has been made by the company in 

yt Ther à > week we E a. inl 
Brazil. hey have also urged that interest should be paid by the munici- 
polity on the purchase price for the period of the extension, but they have 
heen une ble to obtain zny concession in this respect. The company will, 
however, continue to carry on its business for its own account and will 
retain the net profit upto the date of the definite transfer, 


BOLCKOW, VAUGHAN & CO. (L1D.'—In the report for the year ended 
June 30 it is stated thet the total expenditure on open-hearth steel 
farna es, blast furnaces, exhaust steam turbines, coke ovens, electrical 
installations and other plant was £210,249, of which £175.037 hrs been 
debited to capital account. The directors recommend 2 finzl dividend 
of 7} percent. on both fully- paid and partly -paid ordinary shares, making. 
with the interim dividend., 10 per cent. for the vear. l 

DUNDEE, BROUGHTY FE*RY[& DISTRICT TRAMWAYS CO. (LTD. `— The 
report for the year ended July 3) states that the profit (including sum 
hrought. forward) after providing for debenture interest. amounted to 
£5.104. G5, 80 The interim Cividond on the 6 per cent. pi ference shores 
ab sorbed £1402. 10s. Jezvinge £3.69). 16s. $h The rectors propos? to 
Say a final dividend on preference shares (€1412. 10s), to place £600 to 
renewals fund, and £600 to sinking fund, to pay Cividend on ordinary 
shares at the rate of 2} per cont; per annum for year (£676. 13s. 20.) and 
to carry forward £402. 13s. 6d. 

YORKSHIRE ELE. TRIC POWER CO.- At the half.yearly meeting on 

Tuesday the chairman (Mr. A. G. Lupton) said that during the period 
the company had made steady progress, The revenue for the ha f-yesr 
amounted to £30,132, ageinst 120,357 in 10912, an increase of 48 per cent. 
The price of coal had been heavy, but in spite of that the eecounts show 
a profit of £6,971 for the half-year. After payment of the dividend on 
the preference shares (£3,307) there was £4:308 to carry forward. fn- 
eluded in the revenue was £529 for the dividend on their investment of 
nearly £9.000 in the Distribution Company. which had now reached a 
a very satisfactory position, ‘The woste heat station at Barugh was now 
practically complete ', and the machinery was being tested preparatory 
to being put to work on the commercial losd. The first. installation 
there was a 2.000kw. turbine, but inereasing demands for the company's 
supply had compelled the directors to place a further order far a 3.000 kw. 
turbine, and the completed station of 5,000 Ew. would be a usefal addi- 
tion to the plant of the company and edd greatly both to security and 
eficieney. They had again found it necessary to oppose provisions in 
applications made to Parliament which affected the companys powers: 
and, as before. had been entirely successful. "The. development of 
the company’s supply was as much in the interest of local authorities 
and manufacturers as of the shareholders, and anything which tended 
to restrict the operations of the company was to the ultimate detriment 
of the industries of the county. The company had justified the prin- 
ciples which underlay its formation. [t was giving a large supply at 
prices undreamt of before. and the directors foresaw that future develop- 
ments would be enormously greater, whilst it was gratifving to find that 
power users and public bodies alike were realising that it was in the 
interests of the county that the supply of the company should he developed 
as rapidly as possible. The bulk supply of energy to local authorities 
and companies was steadily increasing, The company had just con- 
cluded an agreement with the undertakers of the Pontefract electric 
lighting order for a bulk supply in that borough, which brought the tot i 
agreements made by the company for e bulk supply to 23. Practically 
all those undertakings were working at a profit, and the directors were 
convinced that the 27 undertakings at work in the company’s area which 
were not taking a supply from the company would be materially bene- 
fited if such supply were taken either in full or in conjunction with their 
own supply. For some time their attention had been increasingly drawn 
to one defect in their statutory powers. There were many districts 
where the population was too scattered to justify the cost of a distributing 
order, but they were precluded from supplying electricity for lighting 
except to premises where power was used, Their company was formed 
amongst the earlier power companies, and to later ones authority had 
been given to supply current for lighting as well as for power. It had 
been suggested to them that they should ask Parliament to give those 
same powers in those districts where there was no existing distributing 
company or authority. and the directors had that matter under con- 
sideration. If that was decided upon, their approval would be asked at 
the annual meeting in February. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 
0.0. ACCUMULATOR (LTD.) (130,898)—RHeg. Sept. 3, capital £250 


in Is. shares, to carry on the business indicated by the title, and that of 


financiers, promoters. &c. Private company. 
AJAX (LTD.) (130.899.—Reg. Sept. 4. capital £2.500 in £l shares, 


to take over the business of manufacturers and vendors of electric 
appliances and dry cell batteries carried on by C. A. Cooper as the British 
Electric Institute, and to carry on the business of electric engineers and 


contractors, suppliers of electricity, dealers in “ Ajax ” dry cell battery 


and magnetie, electric and other appliances, &c. Private company. 
First directors are C. A. Cooper and T. W. Norman, chairman (both 


permanent) Reg. office: 25, Holborn Viaduct, E.C. 
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ELECTRIC MOTOR & STOVE HIRING CO. (L'TD.) (130,965.)—Reg. Sept. 9. 
capital £5,000 in £I shares, to let out on hire, hire-purchase or to sell 
outright electric motors, generators, cookers and radiators, &c. Private 
company. First directors are J. C. B. Ingleby, E. J. Ingleby, H. S. 
Ingleby and E. C Ingleby (all life directors). Reg. oftice: 92, Elland- 
road, Leeds. | 

G. & V. R. (LTD) (130.966.)— Reg. Sept. 9. capital £10,000 in £1 shares, 
to carry an the business of mechanical engineers and makers of steam, 
was and oil engines, motor cars. gas producer plants, boilers, steam and 
water turbines. electrical engineers. electricians. manufacturers of elec- 
trical apparatus. &c.. to acquire the designs and Jrawings of a new motor 
ear and patents connected therewith belonging to A. G. Grice. Private 
company. A. G. Grice is first managing director. 


STATUTORY RETURNS. 


CABLE ACCESSORIES (LTD.)—In return to May 22 capital is £7,000 in 
£l shares. All shares taken up, £l per share called up on 2.612, 10s. on 
172 and 5s. on 1.166. £2.989. 10s. paid. —. £3.050 considered as paid on 
3.050 shares. Mortgages and charges: nil. 

CHILI TELE" HONE CO. (LTD.)— According to return to July 31 capital 
ie £360,000 in £5 shares, 66.090 shares taken up. £5 per share called up 
on 44.000, 220,000 paid. £110,000 considered as paid on 22,000 shares. 
Mortuaues and charges nil. 

LEGAL 

ELECTRIC CONSTRUCTION CO. (LTD.)- lu return to July 20 capital is 
£400,000 jn £2 shares (50,000. preference). 112.100 ordinary and 31,390 
preference shares taken up. £2 per share called up on 2.100 ordinary and 
IN245 preference, — £40,600. paid: £246,290 considered as paid on 
110,000 ordinary and 13,145 preference shares. Mortgages and charges, 
£170,000. 

J. G. WHITE & CO. (LTD. —lu return to July 10 capital is £200,000 
in 15,000. preference shares of £10 cach and. 50,000 ordinary shares of 
gl each. All shares taken up. £10 per share called up on 15,000 pre- 
ference and £150,000) paid. — £20,000. considered as paid on 50,000 
ordinary shares. Mortgages and charges nil. 


MORTGAGES AND CHARGES. 

AJAX (LTD.) -Particulars of £2,000 debentures, created Sept. & 1913, 
have been tile", the whole amount being now issued. Property charged : 
Comp:n.’s unvertaking and property, present and future. No trustees. 

DARTMOOR ELECTRIC SUPPLY CO. (LTD.)— Issue on Aug. 22, 1913, of 
£700 debentures. part of a series of which particulars have already been 
filed. 

ELECTROMOBILE CO. (LTD.) —Isxue on Sept. 8, 1913, of £184. 17s. 6d. 
debentures, part of series of which particulars have been filed. 

ENNIG ELECTRIC LIGHT & POWER CO. (LTD.) — Debenture dated Sept. 4, 
to secure £200, charged on company’s property, present and future. 

RECEIVERSHIP.. 

MOUNTAIN & GIBSON (LTD.)—H. H. Bowden, Parr's Bank-buildings, 
3, York-street, Manchester, ceased to act as receiver or Manager on Aug. 
13, 1913. 


CITY NOTES. 


a — 
MEMORANDA (Sc, t. 13).—Bank rate 4} per cent. (since April 14, I913'. 
Price of silver, 27134. per oz.  Consols 734—744 xd for money 
and for account. Consola Pay Day, Oct. 1; Stock and Shares 
Continuation Days, Seot. 24 and Oct. 13. Ticket Days, Sept. 25 and 
Ort. 14. Pav Days, Sept. 26 and Oct. 15; Mining Shares Carry Over 
Day, Sepi. 23. 


BRITISH INSULATED & HELSBY CABLES (LTD.)— The directors have 
declared an interim dividend of 4 per cent. on the ordinary shares. 

BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD )— The directors 
have declared an interim dividend at the rate of 4 per cent. per annum 
(less tax) on the ordinary shares for the past half-year. 

BROTHERTON TUBES & CONDUITS (LTD.)—Àn extraordinary meeting 
has been called for Sept. 18 to consider resolutions for reducing the capital 
and for altering the articles of association. It is proposed to write off 
16s. per share, so that the nominal capital will be reduced from £65,000 
to £13,000, and the £1 shares fully paid will stand at 4s. fully paid. 

CANADIAN GENERAL ELECTRIC CO. (LTD.)—A quarterly dividend of 
1$ per cent. has been declared on the common stock. 

DICK, KERR & CO. (LTD.)—A final dividend of 3 per cent. /ma'ing 
te Jul: yers divid nd)has been declared on the 6 per cent. cumulative 

preterence shares. 

DIRECT SPANISH TELEGRAPH CO. (LTD.)—The board have decided to 
pay. in addition to the dividend at the rate of 10 per cent. per annum on 
the preference shares, a dividend at the rate of 4 per cent. per annum 
(tax free) on the ordinary shares, both for the half-year ended June 30 
last, and payable on Oct. 1 next. 

GATESHEAD & DISTRICT TRAMWAYS CO.—The directors announce an 
interim dividend at the rate of 5 per cent. per annum on the ordinary 
shares for the half-year. 

SHAWINIGAN WATER & POWER CO.—A dividend of 1} per cent. has 
i been declared on the common shares for the quarter ending Sept. 30. 
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1 Co r Tu 8 . ne er Pesevsessetgeravee €: 
Prasad Copper tubes i» 13d. Antimony ............... £31 0 0 Electricity Supply. — E s d. asi 
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— us L—— ——— — 2 Do. City Undertaking 44% Cum. Pref. rj inge 5600 gan y 
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Ashton-under-Lyne. eons e] [T] 13 453 + 42 25 l 1,571 + 807 Edmundson S Elec. Corp. Ord. ccc etocstv s 4 -4t 6 6 0 Ma », Nov 
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ELECTRICAL COMPANIES’ SHARE LIST.— Continued. 
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engines could ever have issued instructions that oxygen 


ALTHOUGH it is now more than a year since a distressing | should be employed for raising the air pressure when neces- 
explosion occurred at the Bray Electricity Works, the sarv. The impression had, no doubt, been formed in certain 
occurrence will still be fresh in the minds of our readers, as | circles that such explosions were practically unknown. 
it emphasised the idea that under certain conditions there | From inquiries that have been made by the Inspector this 
might be considerable danger in the use of Diesel engines. | is evidently not the case, for he mentions a number of 
The occurrence at the time seemed somewhat of a mystery, | instances in which there appears to have been trouble of a 


and it very naturally caused considerable uneasiness. It 
was felt that the increasing use of Diesel engines rendered 


similar kind. 
it imperative that all the cireumstances should be known, | 
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WE think it is unfortunate that these instances were not 
brought into the light of publicity sooner, for nothing is 
gained by keeping such matters dark. They should be 
ventilated and the defects should be rectified. Unfortu- 
nately, such problems present considerable difficulties. 
Even the heaviest oil that is practicable in both compressors 
and Diesel engines must have a certain vapour pressure ; 
it is therefore liable to give rise to a certain quantity of 
vapour depending upon the temperature, and this may 
become dangerous under certain conditions. In order to- 
overcome this danger Messrs. J. THorNycrort & Co. have 
taken a leaf out of the book of flame-proof motor builders, 
and have introduced a flame intercepter in both blast and 
starting air pipes. This intercepter consists, of a cylin- 


so that any such occurrence might be avoided m future. 
An instructive report on the accident has now been drawn 
up by Mr. G. S. Taytor, H.M. Inspector of Factories, 
and has been issued by the Home Office ; and the substance 
of this report will be found elsewhere in the present issue. 
Briefly what happened was that there was a considerable 
loss of air from both the blast vessel and the starting vessels 
of the engine in question, so that the pressure was insufficient 
for starting on the day of the accident. Acting in accord- 
ance with instructions issued by the makers of the engine, 
Mr. W. J. Sowrer, chief engineer of the station, obtained 
a cylinder of oxygen from a firm of chemists, and by this 
means raised the pressure in the blast vessel to a more normal 
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-drical steel chamber packed with a series of thin perforated 
plates. This it appears to us is the sort of precaution to 
adopt. Apart from the prohibition of the use of oxvgen 
the inspector makes a number of recommendations as to 
the cleaning and testing of air vessels. which we trust. will 
be carefully considered by makers and users alike, so that 
the recurrence of anv such unfortunate accident may be 
rendered practically impossible. | 
quu 
The Municipa) Tramways Association at Sheffield, 

THE twelfth annual conference of the Municipal Tram- 
wavs Association, which is now being held at Sheffield, may 
well go down to posterity as the motor-bus conference. 
‘This new form of traction is indeed the latest problem which 
the tramwav manager has to face. It is a problem which 
has successfully turned his attention from the more acade- 
mic delights of rail corrugation and car meters. On. this 
occasion, indeed. the motor "bus seems to hover (to use an 
inapt metaphor) like the sword or Damocles or the family 
skeleton over the deliberations and feasts of tlie Association. 
Mr. FEARNLEY referred to it in his address. He thinks it 
has a future : and that it is even likely to be a real help to 
the tramway manager. Mr. Hamittoy, on the other hand, 
does not even allow faint praise to temper his condemnation. 
The same vehicle influences the arguments of Councillor 
Fexton’s Paper and only Ald. First's contribution may 
be said to be whollv free from the taint. Indeed, the sub- 
ject bristles with points of interest and difficulty, facts 
which doubtless account for the Jarge numbers attending 
the conference. Arguments on its pros and cons have 
rendered the atmosphere in the handsome Council Chamber 
at Sheffield sultrv in every sense of the word, and we do 
not doubt that the unofticial discussion has been just 
as pointed. The weather has been fine and the entertain- 
ments (those who attended will bear witness to this) mag- 
nificent, so that this gathering mav be said to have been 
highly successful. We must confess, however, that we 
should have been more pleased had the Association. been 
able to induce, sav, Mr. A. H. STANLEY, to attend and cham- 
pion the cause of the motor ‘buses. He on one side and 
Mr. Hamitton on the other would indeed have been ex- 
citing. Such then is a hasty impression of the conference ; 
more detailed discussion of the points raised must wait till 
our next issue. 

| "apum 
The Electric Vehicle Committee. 

OvR readers will remember that during the last annual 
general meeting of the Incorporated Municipal Electrical 
Association it was resolved to form a Committee to further 
the use of the electric batterv vehicle. This Committee has 
now been formed, and as will be seen bv à communication 
received from the hon. sec., Mr. F. Aytox, which is published 
elsewhere, Mr. R. A. Cuatrock has been elected chairman, 
and it has been resolved to co-opt representatives of the 
various interests that are most closelv concerned with this 
movement. These include the electricity undertakings, 
manufacturers of accumulators, manufacturers of electric 
automobiles, the Roval Automobile Club, and the Auto- 
mobile Association and Motor Union. There is promise, 
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therefore, of a really strong Committee. It is proposed, 
among other matters, to get into communication with 
electric supplv authorities throughout the United Kingdom, 
and to impress upon them the desirability of taking ener- 
getic steps to encourage the use of the electric vehicle. 
Among the steps that are suggested are reasonable tariffs 
for charging, the employment of electric vehicles by muni- 
cipal bodies, the distribution of suitable literature and the 
providing of charging outfits on hire. The Committee 
desire to secure uniformity in methods of charging, and 
standardisation of charging terminals, battery units, &c. 
Thev also wish to take up, with those concerned, the question 
of tle rating of electric automobiles for the purpose of 
taxation. This comprehensive programme is a most 
excellent prelude to an important movement, and we hope 
that before long the electric vehicle in this country will be 
a living reality. 
ante 

The Electrician Under the Mines Act. — 

Ix our last issue we gave a brief account of a prosecution 
under the Mines Act in which a colliery electrician was 
charged with neglect of his duties. It was aMeged that he 
failed to keep certain coverings, earth conductors and 
flexible wires properly sécured. The defence was that his 
duties terminated with the examination of apparatus, the 
testing of new plant and the keeping of a log book. In 
other words, his business was to report to others in autho- 
ritv if anything was defective, but not to remove any 
defects. In the result this contention was supported by 
the Sheriff. We think it would be difficult to come to any 
other conclusion, but at the same time a case of this kind 
emphasises the difficulty there always is in drawing up 
regulations to meet all the conditions in a satisfactory 
manner. Under this ruling a colliery electrician might 
notice a defect which was a source of considerable danger, 
and merely report the defect without making any attempt 
to remove it. This attitude might have very unfortunate 
results, and yet the electrician would be technically correct 
in adopting such a course. 


m 
The Wireless Amateur. 

THE amateur who indulges in radio-telegraphy is at the 
same time a possible danger, and yet a potential source of 
good to the general community. His danger lies in his 
irresponsibility, and in the fact that he may cause consider- 
able annoyance to those who are engaged commercially 
in radio-telegraphy. His advantage lies in the fact that he 
takes up the subject in a spirit of enthusiasm, and he has an 
educating effect on the general community, who thus become 
better acquainted with the scientific facts underlying this 
new development. It would be a misfortune if the amateur 
caused so much annovance that his suppression became 
essential in the eves of the Post Office, and therefore we 
welcome any organisation which may tend to control 
amateurs In some way, so as to give them a proper sense of 
their responsibility in handling radio-telegraphic apparatus. 
As will be seen by a note in another column, a body of this 
kind has just come into existence, and is to be known as the 
Wireless Society of London. At their inaugural meeting 
the other dav the chair was taken by Mr. F. Hope-JONES, 
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Electrolytic Coating of Iron and Steel with Lead.—We- 
are informed that Lead. Ltd., has acquired. à process devised. 
by Mr. Sherard Cowper-Coles for the coating of iron and steel 
with lead electrolytically. It is stated that by this process 
lead can be economically deposited up to a thickness of } in., and 
that the method is suitable for protecting iron and steel from 
corrosion, and for the lining of pipes, tubes and chemical vessels 
for containing corrosive liquors. Steel plates coated by this 
process are much smoother than the ordinary terne plate, and 
there is no reduction in tensile strength or ductility. The 
process can also be used for the coating of earthenware and. 
wood and for the protection of ornamental ironwork. The 
cost is stated to be low. | 

* Exposure Tests of Copper, Commercial Aluminium. 
and Duralumin.?'—]n a Paver on this subject read before 
Section G of the British Association at Birmingham last week 
Prof. E. Wilson described a continuation of tests upon the 
influence of exposure in London on the electrical conductivity 
of light aluminium allovs. reports of which have been made 
from time to time. Each specimen is in the form of wire 0-126 
in. in diameter and 70 ft. long; and the figures obtained after 
two vears' exposure are :— High conductivity copper 2:0, com- 
mercial aluminium 4-4 and duralumin 8-2, the figures referring 
to the percentage increase of electrical resistance taken on 
the values in 1911 at 155C. Duralumin is a copper-manyanese- 
magnesium alloy of high tensile strength, and the exposure 
has apparently made it more brittle. 

Train Signalling Induction System.— An induction svstem 
of train signalling depending for its operation upon transmis- 
sion from the existing telegraph and telephone wires along the 
line, without interfering with their ordinary working, has recently 
been experimented with upon the Bavarian State Railways. 
According to “The Times Engineering Supplement," the 
receiving apparatus, which is operated by signals received 
by a horizontal aerial wire on the roof, is placed in the 
luggage van, and can be arranged to give audible or visual 
signals, or automatically to operate the brake or steam throttle. 
On the Nüremberg-Grüfenbergz line it is officially stated that 
the scheme is regarded as likely to prove useful in reducing the 
risk of railway accidents. Sending-stations, it is suggested, 
Should be installed at intervals of 50 to 60 miles, according to 
local conditions. 


Largest Canadian Generating Station.— The work in con- 
nection with the projected scheme for utilising the Cedar 
Rapids of the St. Lawrence River for generating purposes is 
now being carried out, and the following details of this scheme 
given by the " Electrical World ” are of interest : The initial 
installation will have a capacity of 100,000 p.p., which will be 
later increased to the full capacity of 160,000 H.P. Twelve 
10.800 H.P. hydro-electric units of the vertical type have been 
ordered. A unique feature of these units will be the position 
of the thrust bearing carrying the revolving weight, which will 
be placed above the generators. They will be of the single 
runner type and be supplied by scroll type intakes. The 
generating sets are to be 10,000 k.v.a. 66,000 volts 60 cycle 
three-phase alternators, running at 55 revs. per min. A canal 
has been constructed about 10,000 ft. long on the north shore 
of the river, from which the station will be supplied with a 
31 ft. head of water. The variation of level at this part of the 
river is very slight, being less than 3ft. The work is well 
advanced, and it is expected that water will be admitted to the 
canal in the latter part of 1914. Contracts have been made 
for the supply of power to the Aluminium Co. of America and 
to the Montreal Light. Heat & Power Co. Cedar Rapids is the 
middle of the three rapids on the St. Lawrence between lakes 
St. Francis and St. Louis, the upper being the Coteau Rapids 


and the lower the Cascade Rapids. 


and there is evidence that the new Society is about to take 
up its duties seriously. Thus, for example, it is proposed 
that the qualifications for membership of the Society shall be 
such as will be acceptable to the PosTMASTER-GENERAL, and 
that membership will thus afford a ready means of securing 
a licence. Although we are averse to the multiplication of 
societies, we think there is much that can be done by a 
society of this kind, and we wish it every success in its 


career. 
— 4 — — —————— 


The Supply of Coal.—At the annual meeting of the Insti- 
tution of Mining Engineers, held on Wednesdav last at Man- 
chester, Dr. W. E. Garforth, president of the Institution, stated : 
“I think the country may look forward for many years to 
come to having a cheap and plentiful supply of coal." 

Royal Engineers (T.F.)—Capt. Arthur Bray has been 
transferred from the Northern Airline Signal Company, 
Northern Command Signal Companies, R.E. (Army Troops), 
to the Northern Wireless Signal Company, Northern Command 
Signal Companies, R.E. (Army Troops) ; and Capt. Fredk. A. 
Johnson has been transferred from the latter to the former 
Company. 

Injuries to Submarine Telegraph Cables.—A report has 
been issued by the Board of Agriculture and Fisheries on the 
proceedings of the Board in relation to the complaints of 
damage to submarine telegraph cables by trawlers. 

In the annual reports on the sea fisheries of England and Wales, issued 
by the Board of Agriculture and Fisheries since 1909, interim statements 
have been published with respect to the steps taken in each year by the 
Board in relation to the complaints of injury to submarine telegraph 
cables by trawling vessels, and as the results of those measures the present 
report is a general one on the question for the whole of the period 1909-12. 
Particulars are given of the number of steam trawlers inspected at the 
various ports, &c., the precautions to be observed for avoidance of injury 
by trawlers, and the nature andextent of damage to telegraph cables from 
various causes. 

Tramway Track Repairs by Electric Welding.— According 
to “ Engineering News," the tramways of San Francisco are 
employing with substantial economy a system of electric 
welding for filling up frog indentations and similar track 
repairs ?n situ. The electrode used is of a special steel, costing 
from 24d. to 74d. per lb., which, on being held to form an arc 
with the rail under repair, runs into coagulation with the rail 
metal, by which means the filling process is accomplished. The 
work is afterwards ground to a finish by a motor-operated 
grinder. The electrical energy for the process is taken from a 
rheostat hand cart, which is provided with a flexible lead 
designed to be suspended from the trolley wire. The welding 
process is also used with great success in shop repairs by the 
United Railroads of San Francisco. 

A Large Railway Load.— According to the ** Electric Rail- 
way Journal,” on July 29th the United Railways Co., of 
St. Louis, transferred about one half of its entire load from its 
own steam stations to the mains of the Keokuk hydro-electric 
scheme. This load has a maximum of 21.000 kw. The con- 
tract with the Union Electric Co. is about to expire, when 
another 25,000 kw. will be transferred to the Keokuk lines, 
making the maximum contracted load between the railway and 
power company 47,400 kw. The steam stations of the railway 
will, for a little time, be held ready for emergency with 32 
boilers banked, also supplying 9.000 kw. on the peak of the 
load. Later they will help over the peak only with 8,000 kw. 
It is anticipated that approximately three-fourths of the coal 
bill will be saved to the company by the transfer of its own 


steam station load. 


Cable Interruptions. Date of Interruption. Instructors and Practice.— Instructors from 26 engineering 
"nies e ide DRM UR oo rr^ ie colleges in the United States have devoted their vacation 
Marmariza—Rhodes............«e eere April 21, 1912 to working with the skilled mechanics and engineers of the 
Bessika—Tenedos |... en April 24, 1912 Westinghouse Electrie & Mfg. Co. at the works at Eas 
Eouiorondcre--EOQHRBAC sede dod duci dd P ius Pittsburg. This course, according to a description in the 
ca Re m oa eater e July 2, 1915 4 Electrical Review and Western Electrician," has been taken 
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up with the object of obtaining knowledge of the verv latest 
practical engineering methods, as well as of securing the 
opinions of practical engineers upon the qualifications necessary 
for men to make commercially successful engineers, in order 
that information so obtained may be applied in the instruction 
of engineering. students throughout the countrv. The in- 
structors are emploved on the regular shop pav roll, and con- 
form to shop hours and regulations. receiving second-vear 
apprentices’ pav at lld. per hour. The Westinghouse Co. is 
a warm supporter of this movement, and has arranged for its 
best engineers to give the instructors thorough explanation of 
all shop processes and machinery. At the close of working 
hours the party are conducted on a tour of inspection to various 
parts of the works, after which a discussion is held upon the 
plant inspected and all matters connected with it. It is 
considered. and has in fact been proved, that this scheme is 
of very great value in enabling practical knowledge to be 
obtained under favourable conditions. 


Panama Canal Towing Locomotives.— (Certain modifica- 
tions will be made in the original design of the towing loco- 
motives to be used in connection with the Panama Canal locks. 
Tests of a sample locomotive, conducted at Gatun Locks, de- 
monstrated that the machine is not satisfactory in all respects. 
Under the proposal of the General Electric Co. to furnish a trial 
locomotive built from the Commission's design, and 39 others 
of the same tvpe. if it should prove satisfactory, the Commis- 
sion reserved the right to change to the alternative single-truck 
design submitted bv the contractor. Award has now been 
‘made for 40 locomotives of the alternative type, with certain 
modifications which the recent tests have shown to be desir- 
able. The principal defects found in the trial machine were as 
follows :—(1) The unreliable action of friction intended to pre- 
vent the drum from turning until the desired. pull had. been 
reached ; (2) the narrowness of the winding face of the ship- 
drum. which has the width of only two diameters of rope, and 
which, therefore, caused the lavers of rope to overlie each other 
unevenly. and through violent slipping to injure the rope, as 
well as preventing the use of as long a line as had been. recom- 
mended bv the naval adviser; (3) the vibration due to the 
uneven surface of the rack rail against which the thrust wheels 
bear, which ho'd the locomotive to the track under the hori- 
zontal pull of the line; (4) failure of the pinion to engage, 
without shock, in the approach racks placed at the point where 
the speed of the locomotive changes from the return speed to 
the towine speed. 


The First Diese! Locomotive.— The following particulars 
and dimensions of a recently constructed Sulzer- Diesel 
locomotive are given by * Engineering.” This locomotive 
which is the first to be equipped with Diesel. engines was 
manufactured at the works of Messrs. Sulzer Brothers. at 
Winterthur in the early part of this vear, and was supplied to 
the Central Railway Department of the Prussian-Hessian 
‘State Railway. Berlin. It is designed for fast traffic. It has 
a length overall of 54-5 ft. and a weight in working order of 
95 tons. The driving wheel-base is nearly 12 ft. The end 
bogies each have a wheel-base of 71 ft., and they are 34-5 ft. 
apart. centre to centre. The driving wheels are 68-8 in. in 
. diameter on the tread. The drive from the engine is trans- 
mitted to the whee!s through coupling-rods, from outside disc- 
cranks on the end of the engine crank-shaft. The main engines 
. are of the reversible two-cycle single-acting type. There are 
two pairs of cylinders, inclined at 90 deg. to each other, The 
cvlinders have a diameter of 380 mm. (151n.) and a stroke 
. of 550 mm. (21-7 in.). Facing evlinders drive on to a common 
crank-pin, with forked connecting rods. The two cranks 
are set 180 deg. apart. When the engine is running at 304 
revolutions per minute the locomotive travels at a speed of 
. 62 miles per hour. The engine developes about 250 effective 
horse-power. The earliest trials of this locomotive were 
made on the Winterthur-Romanshorn line, and the engine 
was despatched to Berlin in March last. The speed on that 
journey varied from 12 to 60 miles per hour. Further trials 
have been carried out on the Berlin-Mannsfeld line. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Prof. W. E. Marchant contributes an article describing a model for 
Demonstrating some of the Effects obtained in Coupled Oscillating 
Electrical Cireuits (p. 1010). 


The following Papers read before the recent meeting of the British 
Association are reproduced in full or in abstract:—'' Further 
Research on the Electric Arc as a Standard of Light," by J. F. 
Forrest (p. 1007) ; '* On the Goldschmidt Alternator,” by Prof. T. R. 
Lyle (p. 1004); “ The Influence of the Presence of Gas upon the 
Inflammability of Coal Dust in Air," by Prof. W. M. Thornton (p. 
1012) ; and ** The Sensitiveness of the Human Skin as a Detector of 
Low-voltage Alternating E. M.F.s," by Prof. H. Stansfield (p. 1015). 

An important report by Mr. G. S. Taylor, H.M. Inspector 
of Factories, on the fatal accident at the Bray Electricity Works, 
when an air vessel forming part of a Diesel engine equipment 
exploded. has been published (p. 1020). 


The Electric Vehicle Committee has issued a statement outlining 
its programme for developing the use of the electric vehicle in this 
country (p. 1015). 


A report is given of the first meeting of the Franco- British Travel 
Congress. at which interesting Papers were read on the Channel 
Tunnel scheme (p. 1033). 

Reductions in the prices of metal lamps are announced. 


Companies’ Meetings and Reports, &c.—Meetings of Crompton & 
Co., Marconi's Wireless Telegraph Co. of the River Plate and the 
United Electric Car Co. are reported, and the directors’ reports of 
the South Brazilian Railway Co. and Welsbach Light Co. are ab- 
stracted (p. 1037.) 


Particulars are given of a scheme for the reconstruction of the 
capital of the British Westinghouse Co. (p. 1038.) 


OBITUARY. 


Pror, F. Pockers.—We regret to record the death of Prof. Dr. 
Friederich Pockels. which occurred on August 29th. Prof. Pockels 
was born at Vicenza in 1865, and, after being educated at Brunswick, 
commenced the study of physics at Gottingen, devoting himself at 
the same time not only to mathematics but to mineralogy and botany. 
Soon afterwards he was appointed an assistant at the Gottingen 
Institute of Mineralogy. where he began his well-known studies on 
electro and magneto-striction and on electro-optical phenomena. 
In 1895 he was appointed Professor of Physics at Dresden, and in 
1900 to the extraordinary chair of theoretical physics at. Heidelberg. 
Here his influence over the students was very great and did much to 
draw keen students to that University. Since 1908 Prof. Pockels 
was editor of the '" Beiblütter zu den Annalen der Physik." 

Dr. Juttts LEwRowrTSCH.—W'e regret to record the death of 
Dr. Julius Lewkowitsch, which took place at Chamonix on September 
16, at the age of 56. He was born at Ostravo in Silesia. After a 
brilliant university career and valuable work of a purely scientific 
kind, he became naturalised in this country and devoted his studies 
to a specialised branch of chemistry in which he investigated the 
industrial technology of fats and oils, upon which he became the first 
living authority. He delivered a series of Cantor lectures at the 
Roval Society of Arts on this subject. Dr. Lewkowitsch served in 
many capacities upon the councils of the Chemical Society, of the 
Society of Chemical Industry and of the Institute of Chemistry. 

JAMES Ross.—The death is also announced at Montreal of Mr. 
James Ross, engineer, railway contractor and financier. Mr. Ross. 
who was born at Cromarty, in Scotland, in 1848, went to the United 
States in 1868. Along with Sir William Mackenzie he acquired the 
tramway systems of Birmingham (England) in 1836, and formed the 
City of Birmingham Tramways Co., 1896. He was also interested in 
several electric traction and electricity supply undertakings in 
Canada and elsewhere. 


PERSONAL. 


We are informed that, by arrangement with the directors of Messrs. 
Siemens Bros. Dynamo Works (Ltd.), Mr. E. P. Bartield will sever 
his connection with the Dalston limp works at the end of the present 
month. He will, therefore. take up his new appointment as general 
commercial manager with the Edison & Swan United Electric Light 
Co. early next month. 
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APPOINTMENTS VACANT AND FILLED. 


A draughtsman is wanted. for general electrical work, with prac- 
tical experience in traction work preferred. Applications to C. M. E., 
Locomotive Works, L. & Y. Railway, Horwich, by 27th inst. 

The British Westinghouse Co., Trafford Park, Manchester, are 
advertising for armature winders. 

An assistant electrical engineer is required for the Oudh and 
Rohilkhand Railway. Commencing salary R.400 per month. 
Applications by Oct. 4 to the Director-General of Stores. India Office. 
Whitehall, London. S.W., from whom particulars and application 
forms may be obtained. 

An assistant telegraph superindentent is required for the Great 
Indian Peninsula Railway. Salary R.500, rising to R.700 per 
month. Applications to Mr. Robert White. Consulting Engineer, 
3, Victoria-street, London. S.W. 

A lecturer in electrical engineering is required in the University of 
Queensland. Salary £350. Applications to the Registrar, The 
University. Brisbane, by Nov. 22. Particulars from the Secretary, 
Queensland Government Offices, 409-410. Strand, London, WC. ' 

A teacher of mechanical and electrica] engineering is required at 
Doncaster Municipal Technical School. Salary £125.  Particulars 
from the Principal. 

A demonstrator in physics is required for Leeds University: 
Salary £125. Particulars from the Secretary. Applications by Oct. 9. 

A generating station supervisor is required to take charge of eight- 
hour watch at Portsmouth Dockvard. Wages 56s. to 66s. 6d. per 
56-hour week. Applications by letter to Electrical Engineer. H.M. 
Dockyard, Portsmouth. 


A firm of manufacturing electrical engineers require an energetic 


representative for the Lancashire district. 


— 


Malvern Council have appointed Mr. W. H. Johns, assistant 
resident engineer and superintendent of Saltley gasworks, Birming- 
ham. to the position of gas and electrical engineer at Malvern in 
succession to Mr. W. J. Rendell Baker. who was recently appointed 
gas and water engineer to Mansfield Corporation. The salary is 
£350 per annum. rising to £400. 

Mr. Reg. Gilbert M. Frost. of Blackburn. has been appointed 
science master at the Sheerness Higher Elementary School. 

Rhondda Urban District Council have appointed Mr. James M. 
Bowman (resident engineer at the North Metropolitan Electric 
Power Supply Co.'5 Works at Hertford) as engineering clerk-of-works 
to supervise the erection of their refuse destructor and electric gene- 
rating works. 

Mr. John R. Davison. of Poplar. has been appointed shift engineer 
at the Stuart-street generating station. Manchester, at a commencing 


salary of £175 per annum. 
INSTITUTIONS AND SOCIETIES. 


Neweastle Local Section of the Institution of Electrica] Engineers.— 
An interesting visit was afforded on Saturday afternoon. the 13th 
inst., to about 30 members of the Newcastle Local Section, due to the 
kindness of Messrs. Swan. Hunter & Wigham Richardson (Ltd.) in 
arranging a visit to inspect the electrically propelled vessel the 
m.s." Tynemount.”” Tea was kindly provided by the firm as a fitting 
termination to an instructive and enjovable visit, giving an insight 
into one of the latest applications of electrical engineering. The 
following are a few particulars regarding this boat, which is built to the 
order of the Montreal Transport Co. for service in the Canadian lakes 
and canals. where there are numerous locks, necessitating frequent and 
rapid starting and stopping and control. which is claimed to be ob- 
tained best by the electrical svstem adopted and fitted by Messrs. 
Mavor & Coulson, and described in a Paper recently read before the 
Institution of Naval Architects. The chief data of the vessel are: 
Length. 256 ft. ; breadth. 421 ft. ; tonnage, 2,400 ; speed, 9 knots ; 
single propeller direct-coupled to three-phase squirrel-cage motor ; 
speed 78 revs. per min., with two stator windings, connected to two 
generators. each 235 k.v.a., 500 volts; driven by two Diesel engines, 
each 300 H.P. fourcycles. six evlinders, 400 revs. per min. One of the 
generators has eight poles. and is normallv connected to one section 
of the motor stator. wound for 40 poles. The other generator, with 
six poles, is normally connected to the other motor stator, section- 
wound for 30 poles. This condition gives a speed of 78 revs. per min. ; 
if the cight-pole generator is coupled to the 40-pole stator winding a 
speed of about 58 revs. per min. is obtained. which will give full-load 
to one coupled set. If either generator set is connected to its re- 
spective motor stator winding alone about half-speed is obtained. 
The auxiliaries on the boat are steam driven, steam being furnished 
by two donkey boilers fired with oil fuel. 
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Junior Institution of Engineers.—The winter programme of this 
Institution has now been drawn up, and includes weekly informal 


‘discussions as well.as more formal meetirgs. .At one of the former 


Mr. W. A. Tookey will lecture upon the subject of “ Gas Engine 
Testing " on October 3rd. A Paper will be read by Mr. G. S. Cooper 
on ** Modern Coke Ovens " on October 20th, and a smoking concert 
will be held early in November. The incoming president, Sir 
Boverton Redwood, will deliver his presidential address on Decem- 
ber 5th, dealing with '' The Future of Oil Fuel" The membership 
of the Institution is still making steady progress, and a local section 
has been formed at Manchester. | 


Imperial College of Science and Technology.—In October a special 
advanced course of instruction will be given at the City and Guilds 
Engineering College (Exhibition- road. London. S.W.), on the prin- 
ciples, design and manufacture of electromagnetic machinery and 
transformers. The first series of lectures will be on synchronous and 
induction machines by Dr. S. P. Smith, and will fotm part of a full- 
time course of instruction. Particulars of this and other courses 


may be obtained from the Registrar. 


The Wireless Society of London.— The inaugural meeting of the 
Wireless Societv of London was held in the City of Westminster 
Schools on Tuesday evening, the 23rd inst., the chair being taken by 
Mr. F. Hope-Jones. M.Inst. E. E.; whose election was confirmed, 
together with the following committee: H. F. Brand. M.A., B.Sc., 
Leslie McMichael, W. J. Shaw, V. W. Delves Broughton, W. J. Frv. 
E. W. Kitchen, A. M.Inst.C. E., Dr. F. C. Knight, L. F. Fogarty and 
R. H. Klein (secretary). About 60 members were persent. The 
objects of the Society were fully explained and its policy discussed. 
The committee were authorised to negotiate for the acquisition of 
club rooms in Hatton-garden, and their equipment with a large 
aerial and suitable instruments. A letter from Sir A. F. King. 
K.C.B., on behalf of the Postmaster-General. was read at the meet- 
ing, welcoming the formation of such a society, and indicating that 
certificates of its advisory committee would be accepted by him as 
qualifications for the granting of licences, Other letters were read 
from influential supporters, and it was announced that Dr. Silvanus 
P. Thompson, F.R.S., had consented to become one of the vice- 
presidents. 

In his address the chairman remarked that of all scientific pursuits and 
recreations wireless telegraphy. from its very nature, required a society 
or club. To succeed in wireless telegraphy, to do useful experimental 
work, to avoid futilitv and waste of energy, an exchange of information, 
an occasional discussion and a comparing of notes was almost essential. 
It was most desirable that members should meet in the flesh as well as in 
the ether. These views had found spontaneous expression in several 
quarters recently, and in June last a letter appeared in the “ English 
Mechanic " from Mr. R. H. Klein as to the desirability of a club. The 
answer was prompt and decisive in the form of à large number of en- 
couraging replies, Twenty promises were received to join the club when 
formed, and Mr. Klein was asked to act as secretary. He then issued a 
circular. the immediate result of which was 60 applications for member- 
ship, and the time had now come to hold the inaugural meeting, over 
which he (the chairman) felt it to be a great privilege to be asked to 
preside. 

After introducing to the members the self-appointed committee for 
adoption, the chairman dealt with the objects of the Society. Their first 
object was to guard the interests of all their fellow workers in wireless 
telegraphy bv securing the granting of licences, thcir permanency or 
free renewal in the case of all bona fide and competent experimenters. 
Applications for licences had increased so enormously during the last six 
months that there was a distinct fear lest the Post-Office authorities should 
take drastic steps to repress the irresponsible amateur. In this con- 
nection, and as an example of the ability and foresight of their com- 
mittee, he might mention that they made it their first duty to appoint a 
deputation to interview the officials at the General Post Office. He was 
satisfied that they would have the support and goodwill of the Post- 
master-General if they took care that no more complaints were received 
of interference with commercial and Government stations by the use of 
excessive powers and untuned aerials, such as were now frequently used 
by irresponsible experimenters, and if thev exacted from their members 
an undertaking that they would keep within the limits of their licences. 
More than this, they had been unofficially informed that such an organisa- 
tion would be welcomed by the authorities, and it was easy to see that, in 
the very indefinite state of the law, they could be of-sreat assistance in 
discriminating between those who should and should not be trusted with 
licences The qualifications required had not been defined and were at 
present somewhat nebulous. It was intended that the qualifications for 
membership of the Wireless Society when defined should be such as 
would satisfy the Post Office; hence membership would be a ready means 
of securing a licence. Another way in which they might be useful was in 


connection with the Radio-telegraphic Committee just appointed by the 


British Association. A development of this kind by the British Associa- 
tion absolutely called for the existence of a society such as the one they 
were inaugurating. They should be careful to establish it on a firm 
foundation, always bearing in mind the great duties and responsibilities 
that it would have to undertake. In this and similar matters it was for 
them to “ think imperially.” "They were not merely forming a mutual 
admiration society amor g irresponsible amateurs. 
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ON THE GOLDSCHMIDT ALTERNATOR.* 


BY THOMAS R. LYLE, SC.D., F.R.S. 
(Professor of Natural Philosophy in the University of Melbourne.) 


Summary.—]1t is shown in the following Paper that the theory of the 
Goldschmidt alternator is a simple case of the more general theory of the 
alternate-current generator which was published by the author in 1909. 


The great interest at present entertained in the Goldschmidt 
method of generating continuous high-frequency electric oscillations 
is, I think, sufficient justification for my bringing before the notice 
of this Section a general solution of the equations of the simple 
alternate-current dynamo. The original Paper on this subject was 
read at the Physical Society and published in the * Philosophical 
Magazine " in 1909, and the present Paper will give a summary of 
the results obtained in the first part of that Paper, together with 
such slight modifications in the meaning of some of the symbols used 
as will render nearly all the results of the original Paper directly 
applicable to the case of the Goldschmidt dynamo. 

The solution was obtained by means of a new application of the 
vector method in which all the harmonics of a periodic function are 
dealt with simultaneously. By this method it is possible to obtain 
the result of all the actions and reactions between the armature and 
field of an alternator at one operation. 


£ : 

]. If = E + Dé, Sin (pot + yp) 
be the Fourier expression for any periodic function £, any harmonic 
Ep Sin (Fut + yp) in it is completely specified by p, £p. and yp and, 
when its order p is known, can be represented by the vector drawn 
from the origin in any reference plane to the point in the plane whose 
polar co-ordinates are £, and yp, while in the same plane £, or twice 
the constant term in £ is represented by the vector to the point whose 
polar co-ordinates are é and 7/2. 

Thus £ can be expressed by 

ag , 
£— 9 +a,;tagtagt &c., 
the subscribed numerals indicating the orders of the harmonics the 
different vectors (aaja) represent. 

In the course of the discussion it will sometimes happen that a 
vector, say a,, originally of order q, will be used to represent a har- 
monic of a different order, say 4+1. In such a case it will be written 
as (a, )g+1- 

2. If we agree to indicate by (8 the operation of rotating any vector 
to which it is prefixed through an angle 8 in the positive direction, 
then ‘"a=—a or "=l, 
and (£a — (cos 6+.7/? sin 6)a 
or —cos Ó-r1*. sin B. 

Also if ¿= D$, ta is the vector obtained by increasing a in length D 

times and then rotating the increased vector Da through an angle ġ 
in the positive direction. 

Plane vector operators, such as f, are well Known to be subject to 
the same rules as ordinary algebraical symbols. 

The sum of two or more operators a,91, a492, age, &c., can be 
expressed as a single operator Ac”, that is, 

Aaa fla +a, 9 4a 3:88 +, &c., 

where ais any vector. For, bv changing the versors (.8) to their 

cos—sin form given above, we find that 

A cos y= Y'a cos 0, 

A sin y= Ya sin 0; 

A?— Ya? +2 Ya,a, cos (0,— 0,), 
a sin 6 
tany-— o o 
2a cos ĝ 
3. If, as is explained in §1, the harmonic 
H,—£, sin (pot +y) 
be repre er.ted by the vecto ' a, , then 


henee 


od . T 
7 5,7 pot, sin ( pat ty t >) 


will ke represent: d by pao" *a,. 


b «d ty) 
Hence, Ane Pot” ap 
: a a. x* 
so tat, if f=, tartagtéc= le 
dé 
ec epum NT 
di uM 


* A Paper read b-tore Section A of the British Association, 
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4. If x be a periodic function containing only odd harmonics, and 
be represented as explained in $1 by vectors, so that, 


r=8,+a3 +a,+&c.= Da, (q odd), 
then it is easy to show, by means of the formula 
2 sin a cos b=sin (a+ b)+sin (a — 5), 
2t cos v — (81); + (84-83); + (83 +8;),+, &e., 
os X(ap—i T ap+1)p» ' 
where p is even, (a,), being the resolved part of a, along the y 
axis, and (8, -- a4), being a second order vector, which is the vector 


sum of a, and a}. 
Similarly, by means of the formula 


that 


2 sin a sin b— cos (a — b)— cos (a +b) 
it can be shown that 
2x sin wl = (CT Sabe 177 8pt1 )ps 
where p is even. 
Again, if £ be a series of harmonics of even order, so that 


a 
E= y tartutat &c., 


| 2£ cos wl= Y (a,—1-- aq4.1); 
and 2& sin ol = U 7/? Y (a, —1—aq-4-1)p 
where q is odd. 
5. When an alternating current, C, flows through a resistance, R, 


there is a drop of voltage — RC ; when it flows through an inductance, 
l d o a | 
L, there is a drop of voltage=L— C; and when it flows through a 
at d. —1 
condenser of capacity, K, there is a drop of voltage— (K i) C. 
C 


If C is sinusoidal, of frequency w. and flows through R, L and K 
in series, the total voltage drop can be written (see 8 3) as 


( TM ] \) 
ORB. L— ) C, 
( = A \ wK ) 
which may be reduced to 

1.8%, or rC, where r= I6, 


= 


] 2 2K 
and =R +o L-e ) ; tan @=@ m = 


Now when the flow in the circuit has reached a steady state this 

voltage drop must be equal to the impressed E.M.F. E, so that 
E=rC, 

both E and C in this equation being considered as vectors. 

The resistance operator r is, however, a function of the frequency, 
so that if the current is not sinusoidal but is given by 

C=a,+ast+a,+ &c., 
the voltage drop becomes 
riði 73485 7,8. - &C.— Yr,8,, 

where r, is the value of the resistance operator for the frequency qu* 

Hence, if the impressed E.M.F. 

E=e,+e,+e,+&c:= Neq, 
Ae, Arq, 

from which we obtain the following vector equations for the different 
harmonics of the current :— 


a—rile,; aa =r tes; — ; a=" ey, 


2 1 -&. 
where r= 14%, so that a=! e, 
q 
d IL2=R? 402a? |ov 
&n UR Fo L— vk)! 
l 
qoL— ~ 
tan 1 T2) 
If Land K be so adjusted that 
qo! KL= l, 


that is, if the circuit be tuned to be in re ionance with the qth 
harmonic of the impressed E.M.F., then 


I =R and 0,—0, 


and if, at the same time, wL be very large relative to R. all the other 
impedances (Is) will be very large relative to I,, so that the eurrent 
produced will practieally be sinusoidal, of frequency qe, equal to €j/ R 
and in phase with e,. 
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"tanee, 
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4. Let an alternating-current generator, whose armature resistance 
and inductance are R, and L, respectively, develop a total E.M.F. 
E, where 

E=e,+e,+¢,+&c., 
and let its terminals be joined by a number of parallel circuits whose 
characteristics are R,L,K,, RgL,K,;, R,L,K,, &c., respectively, and 
let the several inductances and capacities in the parallels be so 
adjusted that 
oL, -L,)K,—1; qe*(L,-L;)K,—l; 
25o'(Lo + LjK,— l; q*o*(L, t Lj)K,— ]. 


The complete circuit, consisting of the armature and parallel I, is 
thus tuned to a frequency w, that consisting of the armature and 
parallel 3 to a frequency 3w, and so on, and it is easy to see from what 
precedes that the resistance operators for the system as a whole are 
all simple reeistances given by the equations 

ri= Re+ Ry, ra= Re + Ras w= Rt Ry 
and that the current through the armature is equal to 


€ 2 A €a 
R +R: R +R 7C TRR 
of which all the first harmonic circulates by way of parallel 1, all the 
third harmonic by way of parallel 3, and so on. 

7. Let Fig. 1 diagrammatically represent a simple alternating- 
current generator, of which F is the field and À the armature, supposed 
to be rotated at a constant angular velocity o. 
= Let p, be the resistance of the field coils, which are supplied with a 
magnetizing current — £,/2. Let the external field circuit be of any 
kind whatever consistent with the supply of the magnetizing current ; 
denote its resistance operator by p, a known function of the frequency, 
which for a frequency po will be written as p, 

Let r, be the internal resistance of the armature. Assume that the 
external armature circuit is a complex one whose resistance operator 
is r, a known function of the frequency, which for a frequency qw 
will be written as r,. 


SOLON ELLIOT 


A IX SAX XXe X3 Qogooooooo000000: 


Fic. I, 


Let x and £ be the currents at any instant in À and F respectively, 
and let the mutual inductance between A and F, when their axes are 
coincident and t=0, be m, and hence m cos wt at the time f. Also 
let | be the self-inductance of the A coil and A that of the F coil. 

When the armature is being driven at constant angular velocity o, 
and when z and £ are flowing, the number of magnetic lines linked on 
À is 

lr + mE cos of, 
and the number linked on F is 


AE + mv cos ol. 
Hence, | 


d 
(ratr) + H (lc + mé cos wt; =0 i 
4 occ UO 
(py + pb Ee meos eo} =p) 
neglecting for the time being that r and p are functions of the 
frequency. 
8. It is easy to show that the gencral solution of equations (1) 
must be of the form 
t=8,;+a3 + &; + 8, + &e., 
£—ay/2 t ay t a, ay 4 &C., 


where 8,, 85, &c., ap az ay, &c., are vectors representing harmonics | 


of the orders of their subscribed numbers, as explained in § 1. 
Now substitute these vector values for x and £ in equations (1), 
remembering that for rr and pé must be substituted Yr,àa, and 


ppd, respectively, as explained in $5; make use of the transforma- | 
tions given in $8 2, 3, 4, and then equate separately to zero each set of 


vector terms o. the same order. 


When this is done the following two series of vector equations are 
obtained, namcly— 


» m 
(ro * 7,)8, T gut”! i ! la, -H z(u- T aq44-1) ; =0, 
where q is any odd number; 
. m 
(po +pp)ap + Pai Da, + y 5-1 + a+} = 0, 


where p is any even number except zero, and these can at once be 
reduced to simpler forms, which, for the first series, is typified by 


. aq —1 t LÀ, t a44 17 0, . . . E . e (2) 
where /, is the operator 
9! E otan 
m qw 
and which, for the second series, is typified by 


&,—1 TTydy T 8p4-17 0, Be er he tee He 
where rp is the operator 
ah at Dp 2 
"m pem ` 
It is important to note that the results just obtained are equations 
connecting the different vectors, considered purely as vectors, with- 
out any reference whatever to the order of the harmonic they origin- 
ally represented. Also, if, in the second of equations 1, $7, m, 
different from m, were to replace m, then the only change that results 
in the solution is that in the 7 operators m’ replaces m. 
9. We have thus obtained the following infinite series of equations 
connecting the vectors used to represent x and é :— 


tai tas = =l 
Bi tT t8; == 0 
dat+lsa3 +ay = 0 4 
835 +749, +8; E 0 P . . » . ( ) 
a4 [Aag = 0 
&c., &c. 


And as it is well known that algebraic methods are applicable to 
plane vector operators of the type here made use of, we obtain the 
following infinite determinant vector solution for a,, namely— 


t 10000 | 
12,1000 js; 0:0 0-0-. 
i14:£1000. 
017,100. 
017,100. | 
0017,10. 8,-- — ag 
0011.10. 
00014541. | 0001-1 
000017z,..... ! e 
&e., &e | Cope 
or P,8,;= —Tlaag 


where P, is the infinite determinant operator whose leading term is 
{,, and II, that whose leading term is rs. 

10. Pi, Mz, P4 rmn, &e., being the determinants: whose leading 
terms are f4, Ta /4, Ty, &c., respectively, we find at once by expanding 


that P= P. 
II5— r;P4— II,, &c., 
P, P | 
hence i aw ie D. 
II; ny H/P, ` 
gll y 
: To l 
TEN 
T — &e 
l 
so that a= La» 
Si 


where S, is the infinite continued fraction operator whose leading 
term is fj. 


l 
Again, if Doe Te l 
ERE 4 
Ti— 
] 
ae ae l 
^ 44 —ke., 
b l 
UNDER 
tot Lge, 
| and so on, we find in a similar way, or by making use of equations (6); 
that ] | 
a,— ç ap 
2 
1 


85— —-. as, &c., &c. 
Ss 


w~ 


NON 
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Hence for the complete solution we have | 
aj — 8,8, — 8, X30, — — 5, 558, = &c.. 


which gives 8,. 4. a. &¢.. az ay. a. &C.. in terms of the known 
vector ay provided the continued fraction operators $,, Xa, S,. &c., 
are determinate. 


11. It is easily seen that they are determinate for any praetical 
case. 


Thus for an alternator as generally used, r, the resistance operator 
for the external armature circuit, will be of the form 
R T FL m 
for &n inductive load and simply R if the load is non-inductive ; and 
p, the resistance operator for the external field circuit, will be of the 
form R' + ial, 


where L’ is the inductance of the exciter and R’ its resistance. 
Hence, in this case, 


l =a ae tot R s 
4 m (o) 
AHL mR a» 
7,=2 gt = 2 (wee § 8). 


m pom 


In any practical case q and p do not require to be large numbers in 
order to render r,+ R and o, 4 R’ negligible relative to qu(/+L) and 
pw(A + L/) respectively, and then 


j of tL ; ; : 
Jm E Qt 1477«C., 
/ Jn i+ pt 
atl 
Tp I =Tp42 = Ty4£47 XG, 


so that for the ordinary alternator S,, Xa 84, Vi, &c., are recurring 
continued fraction operators, and the recurring elements when 
reached are simple numbers. 


ARARA AKA 
MANY 


i 


In the original Paper* a method of evaluating these continued 
fraction operators is given, the Fourier expressions for the armature 
and field currents obtained, and a geometrical representation of the 
solution given. 

In the same Paper the method is applied to the case of a practical 
alternator and a complete solution obtained in which iron loss due 
to hysteresis and eddy currents, as well as magnetic leakage, are taken 
account of 

In addition, a small practical alternator is designed, all its charac- 
teristics calculated, and both armature and field currents are deter- 
mined for it for a given load, the field current as far as the 16th 
harmonic and the armature current as far as the 15th harmonic. 

12. The determination of the continued fraction operators $,, 
Dw» Ss, &c., in the case of the Goldschmidt alternator, represented 
diagrammatically in Fig. 2, is comparatively simple. 

Here the magnetising current is supplied through a choke coil 
whose impedance for frequencies 2w and higher is practically infinite. 

Across the field terminals are joined in parallel a number of RLK 
circuits, in which the inductances (L) and capacities (K) are so 
adjusted that the complete circuit, consisting of the field and one 
parallel R}, L,, K,, is tuned to a frequency of 2w, that consisting of 
the field and the next parallel R4L,K, is tuned to a frequency of 4w, 
and so on, as explained in $6, and for which the typical tuning 


relation is 
f^w*(X T L,)K,= l, 
where J is the inductance of the field and ; p an even number. 


Ce“ phil. Mag." July, 1909. Sir Oliver Lodge would seem to have 
been unacquainted with this Paper when writing his late Paper (^ Phil. 
Mag.," June, 1913) on the Goldschmidt dynamo. 


Fio. 2. 


In the same way the armature terminals are joined by } another 
set of RLK circuits in parallel which are separately tuned, each in 
conjunction with the armature, the first to a frequency o, thenext toa 
frequency 3w, and so'on, and for which the typical tuning"relation is 


PeLRLDEQTA, en 


where | is the inductance of the armature and q an odd numb er. 
The resistance operator for each of the parallels joined to the 
armature is now given (see $ 5) by the typical equation IUS 


A 1 DJ 
r= Ry +4u(ly— ge) 


qw being the frequency and q odd, and for each of the parallels 
joined to the field by 


'] 
p,—R,* po( Ly — elt 
p 


phu? 


13. The ¢ and 7 operators of § 8 can now be obtained: 
l fer, 


(47-2 -—2 


7/2 (see § 8), 
IM qun 


and substituting in this for ry its value given in § 12 we have 
; l r, +R. 
t= (i a T E ees — nli, 
gu*Ky quem 
which, by the tuning relation in § 12, reduces to 
= — got Ry n 9^ * Ry 


qon qw 


v 7/2, 


ly 


Similarly, we find that the r operators for the Goldschmidt 
alternator are given by 


where pw ìs the frequency and p even. 


= o Po T R, 


—m[2 
£ pwm 


In what follows, for the sake of convenience, let 


6w 
Me as 


so that 


DOU 
ONO 


tg=ug—F?? Q t= ttu 7/2. 


remembering that q is odd and p even. 

14. When the number of tuned paralels is limited, as in practice, 
and as in Fig. 2, where they are liniited to three in each circuit, the 
resistance operators for the untuned frequencies are each practically 
infinite. Thus, for the case illustrated in Fig. 2, r; —, —r,, &c.— c, 
and hence 


- — 


t= L, T= Qc, t= Qc. &c., 


and the continued fraction operators of $ 10 are finite or terminating, 


Thus, l 
Puch l l i 
t u 1 
dc ls ed 
1 ' To | 
ams d 
PELLE h=. 1l ] 
T4 [58 
o Te i 
S3=t,g—&c., 


and ° A7 Te 
After a simple reduction we find that these become 
. S 8n, D= Tu", S3=Sge-7/?, &c., 
where S= t+, l 


vVyR— | 


1 

| 
gites 

Vat - ] 
Ust—, &c., &c. 
Ve , 
and To= Ue. 
Thus, for the Goldschmidt alternator the tensors 81, 05, $3) Tt, XC.» 

of the continued fraction operators are the above determined func- 


tions, while their versors are all ,-7/2, 


15. As a, in $8 ef seq. is the vector lying along the axis offy whose 
length is £o (7.e., twice the magnetising current) and as (see § 10) 


l l 
e g e, enl 


"gm 
ur 
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2, is the vector whose length is o/s, and which lies along the x axis, 


so that 
NT 8, -É sin wt. 
Again (see § 10), 
1 
az= — y (aie 
l -r2 
= —, (81); 
: T 
= $ sin (2ut— >) : 
; 3105 2 
Similarly," 
a3 = En sin (3ut— r) 
$10 253 
= — E sin 3wt, 
810 585 
£ T 
ay 77 -— m. sin (4ut— J 
81058301 2 
a, = zi sin Swt, 
$410 238309,8. 
. TT 
dg e zi sin (Gut— ) 


Thus, in a perfectly tuned Goldschmidt alternator, excited by a 
continuous current equal to £o/2, when the tuning extends only to 
the sixth harmonic the current in the armature is 

' Éo l ' 
x= SIn wl— 
$1 
oi which all the first harmonic travels by way of parallel 1, all the 
third harmonic by way of parallel 3, and so on. 
Also the alternating current through the field coil is given by 


sin 3wt + 


sin Sut à 
C24 7 3840,85: 


0 1 ] 
é= -— eos 2,,L— —— cos fut + - cos Out |, 
8103 53071 539 97g J 
and outside the field coil each harmonic travels by way of its tuned 


parallel. 
The solution for any definite number of tuned parallels can now be 


written down. No complexity is added, only the calculation of the 
continued fractions s,. 74, Sx, cy &c., is more tedious. 

16. If the continued fractions 3,, c2, S3, &c., be reduced to simple 
fractions, they take the following form, when, as in $15, 6w is the 
highest frequency tuned for :— 


8j y a. xml 
b, b, j 
D. b, 
b, b; 


j b, —bsus b, 
b,=b.u, +1, b =b +bs, 
bs == byv'y + bs, bo — bu, +e, 
in which the u's and v's have the values assigned to them in $13. 
a and é can now be written as 


where bed 


r= D sin ut — b; sin 3w! +b, sin Bul], 
0 


£-— So, cos 2wt— b, cos 4wt + coa bul}. 
0 

Now, if u, vg, ug, &c., are all small, as they would be in a high 
frequency machine unless large resistances were put in the tuned 
parallels, then b,, b, and b, will be small, while b, and 6, are greater 
than unity, and &4,— I. Thus the armature current would be small 
compared with the field current. 

Rendering 
Po + Ry 

b= tg A ocu 

‘comparable with unity by making the resistance R, of the last tuned 
parallel large will, without changing any of the other resistances, 
render b, and b, comparable with unity, and so make x and £ of 
approximately the same dimensions. 
M. It is probable that a symmetrical arrangement such as this will 
be more efficient for purposes of radiation, especially if antenne are 
to be attached to both the armature and field parallels. If such be 
the case, then the last tuned parallel must contain a high resistance, 
Do matter to what extent the tuning is carried. 


17. The total E.M.F. E generated in the armature circuit being 
equal to "d 

xe » mE cos wt), 

( 


E m d - 
E=— 2 un} Tad) (see § 4) 


m d 
=, m (see equation (2) $ 8) 
a 


| 


win yee 
p 77 2h, 
= X(+ Rola, (see § 13), 
as it ought. 
Similarly, for the alternating E.M.F. generated in the field circuit. 
18. When a current, C, flows through a condenser the potential 
difference between its plates is (see 3 5) 


PA 
= „"l-C, 


wK 
where K is the capacity and w the frequency. 
Hence the P.D. between the plates of the condenser K, in the 
qth parallel, where the current is a, and the frequency qu, 18 
l 


j9 
= ("i "da, 


- 


(tio 1*4 
which by the tuning relation in $ 12 reduces to 
qu(l + L,)7/78, 


of which the amplitude is (see § 16) 
b, 
qut t L,)z £o. 
| bo 
This is the potential available for radiating purposes in the gth 
parallel, when the system is suitably earthed, neglecting loss of 


energy due to radiation. 
Similarly it can be shown that for the parallels across the field the 


P.D. available in the pth parallel is 
h 
pw(A + L,), éo 


FURTHER RESEARCH ON THE ELECTRIC ARC AS A 
STANDARD OF LIGHT.* 


BY J. F. FORREST, B.SC. 


The problem of setting up an absolute standard of light presents 
manv kinds of dificulties, mechanical, chemical, photometrical, &c. 
The flame standards in use at the present day can hardly be said to 


Fio. 2. 


be absolute, depending, as they do, upon atmospheric and other con- 
ditions not easily controlled. The use of incandescent bodies as 
sources of light such as the gas mantle and the electric glow lamp, 
on account both of the superior whiteness of the light and the greater 
efficiency of production, almost compels one to turn to these sources 


* A Paper read before Section A of the British Association, 
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for, at least, suitable sub-standards, and leads one to hope that from | Tue ELECTRICIAN, August 8, 1913, and may briefly be given at this 
them an absolute standard may be derived, a standard whose | point. E 
verification may be as nearly as possible automatic. Fig. l. In this case the carbons were in line and the crater was 

The use of glow lamp sub-standards is now firmly established. | seen through a hole in the negative carbon. The crater would not 
The constancy of an incandescent standard depends (1) on the un- | remain in view, and an attempt was made to keep it in position by 
changing nature of the emitting surface, and (2) on the accuracy | spinning the arc with the positive carbon as a pivot by means of the 
with which the temperature of the surface can be maintained. If | coil (a). This did not work, nor did the form shown in Fig. 2. Here 
the light is to be of a good colour a temperature of approximately | we have the positive inserted completely in a hole in the negative 
2,000°C. is desirable, and the only known substances which are stable | carbon, the arc revolving as & radial bow over the annular space 
at these high temperatures are the metals allied to platinum, and | between the carbons. m " 
carbon. To fix the temperature one has to rely on some natural Fig 3. A two-carbon combination with the positive revolving on 
phenomenon which will automatically repeat itself. and, if possible, | its axis, attention 1s drawn to the bright quadrant or true crater 
maintain the temperature ; the most suitable one is the melting of a 
pure substance and a great deal of work has been done, using plati- 
num at its melting point as a source of light. 

Carbon, too, offers many attractions in this line of research. It is 
cheap and can now be purchased in grades which are both remarkably 
pure and uniform in consistency. Its melting point is high, and the 
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surface is automatically renewed by the slow combustion of the whole, | which appears. A true view of the crater is not obtained, although 
while the method of heating by means of the electric arc is perhaps | it was thought at first that this was so. 

the ideal way of maintaining a high temperature. These advantages Fig. 4. A three-carbon combination in use at the present time. 
were recognised by M. Blondel and others many years ago, and various | It was originally proposed to revolve this positive on its axis, and it 
experimenters since that time have investigated the suitability or ; may be found convenient to do so for very accurate work.. The 
otherwise of the intrinsic brilliancy of the crater of the electric arc | negative carbons at first were inclined to the horizontal, but the 
as a standard of light. The conclusions arrived at by these experi- | horizontal position completely eliminates the tendency of the arcs to 
menters may briefly be given as the basis on which the author's work | climb up the negative electrodes. The carbons arc all turned slowly 


has been built. bv hand. There being but two negatives they are easily controlled, 
M. Violle* suggested that the light was independent of the current | and when both arcs are silent a large steady crater similar to the 
and arc length. next figure is formed on the end of the positive. 
M. Blondel * confirmed this, but came to the conclusion that the; The appearance of the crater is most interesting. It is mottled, 


. . . AP . l . . . . 
light is affected by the presence of impurities in the carbon. The there being a large number of irregular areas which are brighter than 


. 
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Fic. 5.—SpecIaL ELECTRA CARBONS. F.a. 6.—SrEciAL ELECTRA CARBONS, Fia. 7.—Caown Vacuum CARBONS. 


carbons used by M. Blondel were, however, of a kind which would , the background. A bright patch appears to spring from a dark 
not, at the present day, be considered good varieties, their ash | patch, to spread out, star fashion, and finally to merge into the back- 


amounting to as much as 2 per cent. ! ground. The edges of a minute crack are always the source of a 
Mr. Trotter T noticed that the crater of a hissing arc appeared to bright àrea, which sometimes moves quite slowly over the face of the 
consist of a bright line or comma, which was rapidly revolving. ! crater. Everywhere over the crater, but particularly near the edges, 


Prof. Petavel 1 found that the light was not independent of the | in the centres of bright stars there can be seen tiny black dots, which 
current density. In view of the authors experience with a two | appear and disappear with great rapidity, giving the patch a sug- 
carbon arrangement, not unlike Prof. Petavel's, it seems as if he was | gestion of winking. These finally fly away. They may be impurt- 
not observing the true crater. . ties or it is just possible bubbles of liquid carbon ; they are only of 

The various stages in the development of the standard lamp which | the order of ,!; mm. in diameter. 


is being shown in operation to-day have been described in detail in| There are here a number of slides which show some of the phases 
—— C ofthecrater. These were taken with an exposure of about ,l; secon 

? Tur ELECTRICIAN, Vol. XXXIIL., p. 117, December 1, 1893. ! so that the winking effect of the black dots is not visible. In the 

- T. Proc.” Roy. Soc., Vol. LVI., 1894, | first one a circle 1 mm. diameter—that is, the diameter of the hole 


t“ Proc." Phys. Soc., Vol. LXV. ‘in the diaphragm—has been drawn. Fig. 5 shows special Electra, 
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pitched note, the volume of sound and the pitch of the note becomes 


Table I. 
EP a a ILE a less and less until the limit of audibility is reached. At the same 
Carbon. , Current, Reading, ' — Date time the speed of rotation of the arc gets lower and lower until it is 
tomus [pe per dn Pe a visible to the naked eye. The cessation of sound and of rotation of 
6 | 4 100-48 ^ 80/5/13 the crater are apparently simultaneous, The area of the crater for 
6 | 6 Too great for steady work! ia various currents is given in Fig. 4. These areas are subject to an 
6 5 99-84 S inaccuracy of +5 per cent. It will be seen that the area is approxi- 
6 | 3 99.84 | s mately proportional to the current. The current density is 1:5 
8 9 | 99-68 2/4/13 amperes per square millimetre ; this uniformity is what one would 


Average 100 per cent. | 


——— E oe TED 


3-2 amp. per side. 
4-5 amp. per side, and Fig. 8. crown vacuum, 4-5 amp. per side. 


Fig. 6, the same. Fig. 7 shows crown vacuum, 


Let us turn to the photometric aspect of the question. The pre- 
liminary results published in THE ELECTRICIAN in August last showed 
that the intrinsic brilliancy is independent of the current and of the 
nominal current density. The results are shown in Table I. The figure 


Fre. 8.— Crown Vacuum CaREons. 


The way in which the crater is formed of two separate craters, 
which merge into one is shown in the next twoslides. Fig. 9 shows 
two separate craters, obtained when the positive is too far forward 
between the two negatives. Fig. 10 shows craters just merging into 
one. Since it is important that no photometry should take place 
while the positive electrode is in the condition shown in Fig. 10, 
or when a flaw in the carbon is in view, the Jamp is arranged so that 
an image of the bed of the positive carbon can be thrown on a screen 
in front of the operator by simply turning a lever. 

When the arcs are hissing the crater is ro longer quicszent, but 
suffers violent changes of temperature and of configuration which it 


c NE 


Fic. 11.—A YELLOW FLAME CARBON. 


is impossible to describe. While hissirg is actually heard the bright 
revolving line or comma, described by Mr. Trotter, can readily be 
seen by using a stroboscopic method of observation, but it almost 
certainly disappears with the silencing of the arc. A telephone, con- 
nected across the terminals of a low resistance carrying all the 
Current, affords a ready means of listening to the note emitted. 
without the distraction of outside noises. 


Starting with a loud high- 


Fic. 9.—Two CraTErs, 


Fic. 10.—JUST MERGING INTO ONE 


| given—162 candles/sq. mm.—compares with Blondel's 163-1584, 
and with Petavel's highest, 160. 

Five other varieties of carbon have been tried. "The results are 
shown in Table II. 

The cause of the erratic behaviour of crown vacuum and A*I 
carbons is not yet completely understood. Special electra carbons 
are undoubtedly the best; they are also the dearest, being about 
twice as costly as crown vacuum. In any case the results are close 
enough together, even including the differences in the experimenter 
on five different evenings and the various experimental errors which 
only great elaboration would eliminate, to encourage one to in- 


Fic. 12.—WivB Hissina@ Arcs. 


vestigate further with those grades of carbons which are found most 
suitable. The practicability of the lamp as a standard will be 
rendered more convincing if I recount one of the incidents which 
took place during experimenting. The readings of the candle-power 
suddenly increased about 10 per cent. I asked the experimenter 
who was controlling the electrical arrangements if anything were 
wrong at his end of the photometric bench, at the same time looking 


OO Table II. 
CECI DNE 
Carbon. | Remarks. Reading. | Date. Reading. Date. |Readin g.| Date. |Reading| Date Average, 

Special electra............. | First grade 9992 | A | 10008: E 99-76 | B 99-92 | c 
Noris vacuum ,........... Second grade Pind 100-24 A 99-76 | E 100-4 B sets ts 100-08 S 
Crown vacuum ............ Third grade ) "5r»on*. 101-04 | B 990 | B 110008 | C .|16056 | D  |Erratic. g 
Ship C*1 ............ MN x 100-4 C ]1%998 | F i ie m .. | 10024 [ $ 
Ship A*I ...................| Ground out of al2mm.carbon| 98-16 C 100-4 D 100-88 - n .. | Erratic. | 9 
Ship G'I oc) d 99-84 | D 99-6 F ds a ei me 99.76 ] <: 
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round at my own for an explanation. Having received his assurance 
that everything was right I noticed that the shade round my 
substandard had moved slightly, and was obscuring a small portion 
of the filament of the lamp. I was thus, at that minute, acci- 
dentally, but none the less surelv, testing a metal-filament lamp for 
constancy against the new electric arc standard. 

This research was carried out in the electric engineering laboratory 
of the East London College, and the author wishes to express his 
indebtedness to the Governors of the College for valuable assistance 
received for special apparatus from their research fund. 


A MODEL FOR DEMONSTRATING SOME OF THE 
EFFECTS OBTAINED IN COUPLED OSCILLATING 
ELECTRICAL CIRCUITS. 


BY E. W. MARCHANT, D.SC. 


The primary and secondary circuits in this model are repre- 
sented by two oscillating pendulums arranged as shown in 


Fig. 1. 


TUN ELUVATION, 
SPEM ES (XT (One pendulum r. moved.) 


Fic. 1. 


The pendulums are arranged so that the top and the bottom 
weights can he moved along the rod to enable them to be ad- 
Justed to oscillate with identical periods of swing or with any 
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desired difference in period. The pendulums are coupled by 
connecting them with rubber cords of varying thickness; the 
coupling cords are arranged so as to pass round light aluminium 


pulleys which are supported on T-frames to enable the tension 
on the bands to be adjusted. The object of this arrangement 
of the pendulums and coupling bands is to bring the two oscil- 
lating pendulums into line and to give a symmetrical control 
to each pendulum. Attached to each pendulum is a brush 
which is supplied with ink from a tube; the latter moves 
over à paper strip fastened to a flat board which is driven 
steadily along a slide by an electric motor. 

The two brushes are arranged as close together as possible, 
so that the oscillations of the pendulums can be compared both 
in phase and amplitude, different coloured inks being used for 


(a) 


the two brushes, so that the traces may be distinguished from 
each other. The displacement of the pendulum represents 
pressure difference across the condenser of the oscillating 
circuit; the current flowing corresponds with the velocity of 
motion of the pendulums. Since maximum current and maxi- 
mum P.D. are proportional to each other the amplitude of the 
curves may he taken to represent the magnitude of either 
current or P.D. in the oscillating circuit, though the two quan- 
tities are 90* out of phase with each other. 

When one of the pendulums is set in motion its energy 1s 
gradually transferred through the rubber band to the other 


\ \j \ VU Vu | 


ETE S. 


F.a. 4. 


pendulum, the stronger the band—i.e., the tighter the coupling 
—the more rapidly is the energy transferred (see Fig. 2). 
Here the resultant oscillation shown really consists of two 
oscillations of slightly different frequencies. When the two 
component oscillations are in the same direction the resultant 
is large, when they are out of phase the resultant is small. 
The difference in frequency of the components may, therefore, 
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be estimated from the curves showing the resultant oscillation, | released, when theisecond pendulum swings in accordance with 
there being a difference of one complete oscillation in the two | its natural period until the oscillation dies down, or the first 
component oscillations between two minima in the resultant pendulum mav be allowed to give two or more swings. as the 
curve. The curves, Fig. 2 (a) and (b), show that the difference | oscillating current in the primary circuit of a quenched-spark 
in frequency of ‘the components is increased with increase wh | transmitter actually does, before it is stopped. In this case 
the tightness of the coupling. which, of course, corresponds | the increased vibration of the second pendulum which is ob- 
with the well-known phenomenon that the difference in wave- | tained when more than one swing of the primary becomes 
length of the two waves from a coupled oscillator increases | effective, if the two pendulums are tuned, is clearly shown (see 
with the tightness of the coupling between the circuits. The Fig. 4). 
model may also be used to show the necessity for accurate It is, of course, obvious from the model that the tighter 
tuning between circuits when loose coupling is emploved. In | the coupling—that is, the tighter the rubber cord connecting 
Fig. 3 are shown two sets of curves, one when the pendulums | the pendulums—the greater the oscillation obtained in the 
are "tuned." and the other when there is a diiference in | second pendulum will be (see Fig. 5). 
natural period. between them of 20 per cent., the pendulums Experiments have been made also with the two pendulums 
"untuned." When the coupling is tight and only one swing of 
VIR T" the pendulum is allowed the difference in amplitude of the 
Ps EE resultant oscillation of the secondary pendulum, when 
"tuned" and “untuned” is considerable (see Fig. 6) the 
difference in natural period being as great as 20 per cent. If a 
loose coupling is employed and three swinzs of the primary 
pendulum are allowed (see Fig. 7) then the resultant vibra- 
tion of the second pendulum is very, much reduced. when the 
pendulums are “ untuned," as seen in Fig. 7 (b. demonstrating 
the fact that if the spark is not completely quenched and a 
loose coupling is employed the circuits must be tuned in order 
to obtain the best results, just as is the case with persistent 
sparks. In all the quenched-spark experiments of which 
records are given the weight of the primary pendulum has been 


being loosely coupled. In Fig. 3 (a), when the pendulums are 
" tuned " the resultant oscillation of the second pendulum 1s 
much greater than in Fig. 3 (b), when the pendulums are not 
adjusted to the same period. 

The greatness of the difference between the resultant maxi- 
mum oscillation of the second pendulum in the two cases 
depends on the tightness of the coupling ; this also 1s shown in 
Fig.3. Figs. 3(c) and3 (d) show the resultant oscillations for the 
same primary impulse with tight coupling. Fig. 3 (c) gives the 
resultant oscillations when the pendulums are tuned, and 
Fig. 3 (d) when there is a difference in natural period of 20 per 
cent, 
~The model may also be adapted to show the effects of 
"shock " excitation, such as is used with a quenched spark. 
If the pendulum corresponding to the first circuit is drawn 
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much greater than that of the secondary pendulum. By vary- 
ing the weights of the pendulums the effect of variation in the 
capacity of the two circuits on the resultant oscillations may be 
studied, and some interesting results obtained. 

The model exhibits one peculiarity which is not obvious at first 
sight—/i.e., that tightening the rubber cords does not increase 
the tightness of the coupling. This is due to the fact that the 
amplitude of swing of the first pendulum is limited by the 
mechanical construction of the model and this first swing corre- 
sponds with a smaller percentage of elongation of the rubber 
cord than it does when the cord is shorter, so that, although the 
forces acting on the pendulum are greater, the difference in 
tension of the cords on each side of the pendulum is less for a 
given magnitude of oscillation when the cords are tightly 
stretched. In using the model it is best to have the cords 
fairly loose so as to reduce the friction at the pullevs. 

The model has been constructed in the workshops of this 
department, and I am indebted to Mr. E. H. Morgan for much 
assistance in the design of the details and in making the experi- 
ments, and to Mr. F. J. Teago for making the drawings. 


Loose Coupled 


Tight Coupled 


Fig. 6. 


aside and the second pendulum allowed to come to its new 
position of equilibrium, the condition is a representation of the 
state of affairs in the primary and secondary circuits just 


A Case for the Elimination of Friction.—An" English 
before a spark takes place. When the first pendulum is re- | authority is credited in a publicity article by a graphite- 
leased it swings and communicates some of its energy to the ! producing firm with having stated that, in 1905, of 10 million 
second pendulum. After one swing it may be stopped, and  horse-power generated by steam engines more than half this. 
if necessary the cords attached to the second pendulum power was consumed in overcoming friction. 
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THE INFLUENCE OF THE PRESENCE OF GAS UPON 
THE INFLAMMABILITY OF COAL DUST IN AIR.* 


BY PROF. W. M. THORNTON. 


The present Paper is an account of experiments made to find the 
least current which will ignite a mixture of dust and gas, the per- 
centage of gas in this case being kept constant in the successive trials 
whilst the circuit is broken with different currents flowing. The 
explosion vessel was closed-by a flap valve at. one side, which pre- 
vented air entering during the mixing, and vielded to pressure from 
within. The results obtained with Newcastle coal gas are given in 
Fig. 2. There is at each of the three voltages a definite relation 
between the least igniting current and the percentage of gas. The 
height of each curve is the least current which at the given voltage 
and percentage of gas causes a full ignition, and it is seen from the 
figure that ] per cent. of gas has little or no effect in forwarding 
ignition, though with more than this there is a rapid increase in sen- 
sitiveness. The same result is obtained with pit gas. i 
zjWith regard to the mechanism of ignition it will be agreed that so 
long as there are molecules of gas present these, however few their 
number, must be burnt in a general flame, and their heat of com- 
bustion wil] be added to that of the dust. The spacing between the 
dust particles is, of course, much greater than between the molecules 
of gas even in a À per cent. mixture. The effect of the combustion 
of the dust is rather to provide in each particle a centre of heat which 
burns the gas. The igniting gas forms a bridge between the dust 
particles and the heat transmitted is sufficient to produce a full 
explosion[by the aid of a quantity of gas which could not in itself be 
exploded. In connection with this point, Mr. James Ashworth has 
stated, in a letter in the * Iron and Coal Trades Review " of May 23, 
1913, that a single gauze safety lamp may be quite sound in a 4:50 
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Percentage of Gas in Air. 

' Fic. 1l.— LEAST [GNITING CURRENTS FOR CLOUDS or Coat Dust iN AIR 
WITH CoAL GAS PRESENT. 


15 


per cent. atmosphere of firedamp for practically any length of time. 
but that if there is only as much coal dust present as may be found 
suspended in the return airway the gauze becomes overheated by 
the added local combustion of the dust and breaks down. This is 
the opposite in method of the case under examination in the Paper, 
in which a small quantity of gas makes the dust more easily intlam- 
mable ; but the principle is the same in both cases—that is, that the 
heat of combustion of the one is added to that of the other. The 
effect of dust upon a safety lamp in causing it to overheat is relatively 
greater than that of gas in increasing the risk of ignition of a dust 
cloud, because the mass of dust carried in an air current has a greater 
total heat of combustion than the small percentage of gas under con- 
sideration. Another view of the results which brings out several 
significant points is obtained by drawing the curves to a voltage base 
line (Fig. 2). There is now seen to be a voltage (about 200 in this 
case) below which ignition of clouds of dust, even with 2 per cent. of 
gas present, is exceedingly difficult. The nest of curves is symme- 
trical about a line drawn through this point on the base and through 
the nearest point on the " no-gas " curve. This would therefore 
appear to be about the highest voltage which may be regarded as 
relatively safe in a gassy and dusty atmosphere where the percentage 
of gas is not above 2, and where very large open flashes are not pos- 
sible. Although the gas has so great an influence in forwarding the 


. combustion, it is very clear that the dust is still the dominant factor 


* Abstract of a Paper read before Section B of the British Association 
at Birmingham. 
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in the explosions, for the set of curves fits symmetrically under that 
in which no gas is present. This could not occur if the gas were the 
more important, for the zero voltage of the characteristic voltage. 
eurrent curves for gases alone is about 25; and if the gas were the 
more effective these curves should be symmetrical to that voltage 
as an axis, and this is not the case. The gas must be regarded as the 
auxiliary, not as the principal, in the ignition of the combined mixture 
of gas and dust at low percentages. 

The question arises whether the effect is proportional to the calorific 
value of the gas or to the velocity with which it can beionised—that 
is, put into a state in which a large number of molecules become 
electrically charged. Tt has been shown that substituting methane 
for coal gas lowered the probability of ignition in the ratio 0-92 in 
from 1 to 2 per cent. of gas; but the heat of combustion of methane 
is greater than that of coal gas, being 13,250. compared with 11,450 
ealories per gramme. The percentages of gas in the Paper are of 
volume, not of mass, and since the usual density of coal gas is only 
about 0-8 that of methane, there should he a still greater difference 
in the heat of combustion in a given volume. If, then, the effect 
depended chiefly upon the heat added by the gas to that of the 
burning dust, we should expect that methane would have increased 
and not diminished, the liability to ignition. I have however, 
shown elsewhere* that coal gas is more readily ignited by a 
momentary eleetric are than methane, and both in a manner which 
suggests that the real agent in starting a gas explosion is direct 
ionisation, or splitting off the electrical charges in a molecule by 
collision with the charges shot out from the spark. At these low 
percentages the mixture is too weak for explosion of gas to be set up 


Amperes. 


190 


Volts. E 
Fic. 2.—RELATION BETWEEN VOLTAGE AND LEAST IGNITING CORRENT 
COAL DUST WITH GAS PRESENT, 


by ionisation from the spark, but, since ionisation is probably the 
essential factor in gaseous ignition it is possible to regard it as the 
accelerating agent in the gas-dust explosion. Such a view would 
explain why coal dust is somewhat more readily ignited in coal gas 
than in methane mixtures of the same percentage strength. This 
View receives support from the results of the Prussian Firedamp 
Commission of 1880. 


THE NOMENCLATURE AND DEFINITIONS OF MAG- 
NETIC AND ELECTRICAL QUANTITIES. + 


GENERAL CONSIDERATIONS. 


The following report is drawn up as a discussion on the present 
nomenclature and definitions of electrical and magnetic quantities, 
together with various alterations that have been proposed at times, 
and some new suggestions. It may be thought that a wholesale 
codification has less likelihood of suecess than a determination of a 
few pressing and important quantities, and that tentative cautious 
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* * On the Ignition of Coal Gas and Methane by Momentary Electric 
Ares.” Trans.” Inst. Min. Engineers, Vol. XLIV.. part ], pp. 145-74. 
t Report of a Committee of the British Association, consisting of 
Profs. S. P. Thompson (chairman), F.G. Baily (secretary), H. L. Callendar 
J. A. Fleming, and A. Schuster and Mr. F. E. Smith. |j 
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procedure is to be preferred. But against this it may be urged that 


to stamp with approval a few terms or units that have come into 
The emerging 


technical language has obvious disadvantages. 
winners may be inconsistent among themselves, for their chief func- 


tions may lie apart from one another, and the units and names 
adopted by technical men are those which suit best the particular 
Owing to this narrow purview 


various systems arise, not readily interchangeable, and useless for 


‘calculations they require to make. 


scientific writers. Hence the latter must use the C.G.S. system, and 
be less intelligible to the technical reader. 


benefit will be undoubted. 
There is sitting a committee of representatives of international 


technical science, who wish to codify various parts of the subject. 
It is very desirable that the system they recommend should not 
traverse the remainder, so as to leave strictly scientific terminology 
either inconsistent with itself or inconsistent with technical usage. 
It is equally desirable that the scientific nomenclature of this and 


other countries should harmonise. and this section may consider the 


possibility of taking some part in the task of homologating the pre- 
ferences of different countries and diverse interests. While formu- 


lating our recommendations, it will be suitable to keep in mind the:e 
various vocabularies, while we contine ourselves for the present to 
We may also recall the discussion on magnetic units 


British science. 


in 1895, and the report by Sir Oliver Lodge on the subject. This 


was somewhat coloured by the Heaviside notation, unfamiliar to 


technical men, and the latter had scarcely become used to the mag- 
netic circuit, so that the need of units was not appreciated. The 
report was perhaps premature in that people were hardly prepared 
to say what they would agree to, but the ventilation of opinion and 
the exposition of definite ideas on the subject have influenced the 
general development of the matter in the succeeding years. l 


NAMES OF QUANTITIES AND UNITS. 


The names of several quantities in electrical and magnetic science 
are at present in a much confused state, several synonyms being 


employed, and these are in some cases inconsistent with onc another. 
A definite and simple name for each conception is highly desirable. 
In choosing these a remark of Mr. O. Heaviside is noteworthy.* “It 
would be decidedly better if such a quantity as intensity of mag- 
netic force had a one-word name, for people will abbreviate, and 
sometimes confusion may step in." While the single-word principle 
advocated by. him may err on the side of insufficiency of lucidity or 
self-explanation, a strict economy of words should govern the creation 
of conventional and officially approved terms. It must be borne in 
mind, however, that in such expressions as angular velocity, rota- 
tional energy, magnetic force, electric force and mechanical force, 
moment of inertia, and many other compound expressions, each part 
of the phrase conveys a useful meaning, while one or even both 
meanings might be lost in a new term. The allotment of special 
names for units is à matter requiring very great care and examina- 
tion of past experience in the popular acceptance of units. With 
regard to the word itself, conciseness seems more acceptable than 
intrinsic meaning, if the latter is cumbrous or obscure. Thus henry 
has overcome earth quadrant and secohm, possibly because these 
two names, though certainly full of meaning, do not convey a mean- 
ing that is obviously helpful. It is very rarely that, in using this 
unit, one has any wish to recall that it is associated with the ohm and 
second, or with the length of an earth quadrant. Self-inductance 
has gathered an essentially magnetic association not expressed or even 
implied in these two names, which in consequence, do not emphasise 
the important quality of the conception. Of course henry conveys 
no meaning at all in itself, and is not shorter than secohm, but the 
latter has an obscure sound. There is no doubt that a name helps 
people. It is not much good to say that the magnetic force is 10. 
They want it to be 10 somethings, and 10 C.G.S. is almost worse than 
nothing to an ordinary person. At the same time a lavishness of 
christenings is to be deprecated. At present there are several 
derelict names of units which it would be a convenience to dis- 
countenance officially. The need of à named unit is most distinct 
when the unit is one that is used in technical practice. It is helpful 


to have a name for a C.G.S. unit, if it is also a practical unit. If, for 


example, the ampere were 10 tímes as great it would still be desirable 
to give ita name. At the same time it is not in general desirable to 
create separate names for the units of quantities close related to one 
another, particularly quantities and their space, or length, or volume 
differentials, Judging by the mechanical units used in ordinary 
life, it will be found that the integral is preferred as the main unit, 


8o that surface density, cross-section density, gradient, &c., should 
It 


be expressed as the unit per sq. per cm. or percub. cm. 
* “ El. Papers," Vol. IL, p. 27. 


If bv a little yielding 


from academic consistency on the one hand, and by submission to 
essentials on the other, à common system can be constructed, the 
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is less to learn, for “ volts per centimetre”? has an obvious: 
meaning to anyone who has learnt the meaning of volt. Some 
of the time differentials are so much more used than the whole. 
quantities that they are preferable units, as ampere and watt. And 
in these cases the integral units—coulomb and joule—are often ren- 
dered as ampere-second and watt.second, apparently clumsy phrases, 
but involving less increase of technical vocabulary. Also & con- 
venient multiple, such as the ampere-hour, the kilowatt-hour, or the. 
kilowatt-vear, can be readily formed so as to convey in itself a vivid 
and lucid meaning. It may be objected that “ force " is generally 
a more elementary and fundamental idea than its line integral. But 
it will be found that this depends on circumstances. In an idea so 
essentially circuital as the electric current circuit the reverse is the 
case, and it is often difficult for a beginner to realise in it the varieties 
of volt gradient, and the same applies to the flow of fluids. There 
is at present no single accepted convention, but the one proposed 
here is in accord with the great majority of existing units. 


HEAVISIDE’S NOTATION AND OTHER SYSTEMS. 

In the previous discussion at the British Association meeting in 
1895 and in subsequent letters in THE ELEcCTRICIAN,* some consider- 
able amount of opinion was evoked concerning Heaviside's system 
of units. But this has died down, and the system has not come into 
general vogue. There have also been proposals to employ other 
fundamental units of length and mass, but there is small likelihood 
of an acceptance of these. The authors usually confine themselves. 
to a selection of quantities in which improvement of magnitude is 
effected; but when all other quantities—mcchanical,. electric, 
magnetic, electromagnetic, and electrostatic—are brought into the. 
scheme the result is not so generally advantageous, and the altera- 
tions are far too numerous to be contemplated. 


MULTIPLES OF UNITS. 


On considering the use of multiples it will be found that no smaller 
multiplier than 1,000 is required. Even with the centimetre as the 
standard of length, we find many people working in millimetres, 
with a jump to metres, and then to kilometres. Also, if a multiple 
is so large that it is required only in small numbers, it will be little 
used, the lower multiple being employed. The following list of 
multiples that are in common use is instructive :— 
kilograms. Metric tons. 


kilometres. — 
cubic metres. 
(kilo-amperes).. 


Milligrams. grams. 
Millimetres. metres. 
Cubic millimetres. cubic centimetres. litres. 


Micro-am peres. milli-am peres. am peres, 
Microvolts. millivolts. volts. (kilovolts). 
Microhenries. millihenries. henries. — 
Gram-calories. kilogram-calories. — — 
Micro- watts. — watts. kilowatts. 
ohms. — megohms. 


Microhms. — 
Other multiples than these are hardly ever used, and it will be 
noticed that kilovolt and kilo-ampere are usually avoided, since the 
number emploved would be small. The other kilo-units all occur 
in large numerical values. 
SYMBOLS. 

That a consistent and homogeneous system of symbols for the 
important units is a great convenience will be generally agreed. The 
trouble of learning a new set of symbols for every new book or paper 
is considerable, and wasteful of mental energy, and some little 
courage may advisedly be displayed in dealing with the question. 


The International Electro-Technical Commission (hereinafter re- . 


ferred to as I.E.C.) has agreed upon a few symbols, and has made 
some important suggestions that are under consideration and trial. 
These are quoted at length below, and the bearing of these proposals 
on a general scheme will be considered in detail Another con- 
vention that has been partially followed is that specific quantities, 
numerical constants, and angles should be expressed by Greek letters, 
as decided at the Frankfort Conference many years ago. It will be 
well to keep this in mind. If a list be made of all the units that may 
reasonably be expected to occur in proximity to one another, and 
letters ke excluded that are used for unknown quantities. or co- 
ordinates, or in other definite and generally recognised meaning, it. 
will be obvious that the supply of letters in one type is inadequate. 
j In selecting from two types your Committee suggests that oppor- 
tunity be taken to connect together associated quantities by allotting 
to them the same letter in different type, or in another kind of asso- 
‘ciation by using different letters of the same type. The convention 
proposed is that total quantities (the main unit) be expressed by 
Roman printing ‘capitals, and the length, space, or volume differ- 
entials of them be expressed by block or heavy type capitals. A list 
is given below, in which this principle has been adopted, and it seems 
to afford a convenient system. In support of these two types, and 


| * Vol. XXXV., p. 721. 


IEEE. use a 
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only two, the following considerations are important. We cannot 
disregard the fact that clearness and facility in reading and writing 
manuscript is not less important than the question of printed matter. 
German letters and old English letters are not familiar to the majority 
of people, and are certainly less easy to write. Italic capitals may 
easily degenerate into the ordinary printing capital, and while the 
script is easy to write and unmistakably different, it is difficult to 
obtain a good simple fount. The small letter is preferably kept in 
reserve for sundry additional meanings. 

The I.E.C. propose a choice of founts other than Roman for 
magnetic quantities ; but as they have decided against Gothic, and 
script also presents difficulties, block or heavy type is the only pat- 
tern available. The plan of using a special fount for magnetic 
quantities will be discussed later. Other difficulties present them- 
selves in the use of the typewniter, the linotype, and the monotype 
machines; but this raises the large question of mathematical 
printing, which lies beyond the scope of this report. It will, at all 
events, be helpful in this larger matter if we restrict ourselves to the 
use of two founts, with certain Greek latters in addition. In dealing 
with quantities occurring in both electrostatic and electromagnetic 
systems of units, it seems preferable to keep to a single symbol, and 
further to arrange that no single symbol be given different meanings 
in the two systems. There have been suggestions occasionally to 
make units with prefixes or suffixes, indicating whether they are 
measured in the electromagnetic or electrostatic system. It is 
-doubtfal if this is desirable, for it is rare that in a single discussion 
the two systems are used, except in such writings as imply sufficient 
knowledge on the part of the reader to render elementary means of 
discrimination unnecessary. It may be assumed that electrostatic 
values will usually be measured in C.G.S. units, and that most of the 
people who are interested in writings dealing with these values will 
be competent to understand the C.G.S. units. When conversion is 
undertaken, for the sake of producing a working formula for tech- 
nical use, the practical electromagnetic system will naturally be the 
«ne adopted. 

Below are scheduled the symbols proposed by the I. E.C., and a 
second list suggested by your Committee. In the first list the prin- 
ciple adopted is that corresponding electric and magnetic quantities 
are represented by the same letter in different type. The second 
list follows the convention that differentials are given the same letter 
as the total quantity, but in a different type. Where symbols are. 
still under discussion a Y is substituted. The detailed discussion of 
these symbols is given below in the special consideration of each 
quantity :— 

Symbols proposed by the I. E.C. 
E Electrorzotive force. 
* — Electric force. 
5 Electric flux density. 


E 
H 
B 
* Electric flux. 
V 
P 
R 


Magnetomotive force. 
Magnetic foree. 
Magnetic flux density, 
Magnetic flux. 
Magnetic potential. 
Permeance. 
Reluctance. 


V. Electric potential. 
Capacit y. 


k Resistance. 
G Conductance. 
1 Current. Y Magnetic quantity. 
A Current density. E Intensity of magnetisation. 
Q Electric quantity. ? Magnetic moment. 
y Electric charge density. L  Self-inductanec. 
M Mutual inductance. 
A^  Reactance 
Z |mpedance, A — Permeability. 
€ Specitie capacity. Kk Susceptibility. 


Symbols proposed tn this Re port. 


E. Electromotive force. * Ampere-turns. 
E Electric force. H Magnetic force. 
F Electric flux. B Magnetic flux. 
F Electric tlux density. B Magnetic tlux density. 
V Electric potential. H Magnetic potential. 
€ Capacity. P Permeance. 
R R luctance. 
R Resistance. 
? Conductance. 2 Magnetic quantity. 
I Current. ? Intensity of magnetisation, 
|. Current density. M Macnetic moment. 
Q Electric quantity. L  Self-induct.on. 
Q Electric charge density. M or L,, Mutual induction, 
S Reactance. 
Z lmpedance. u Permeability. 
x Specitic capacity. y Susceptibility. 


While the general scheme proposed by the I.E.C. has much to 
recommend it, there are some instances of failure in its detail. For 
instance, the correlation of magnetic and electrical quantities is 


While there are apparently many unused letters, it will be found 
that actually the remaining letters are nearly all hypothecated to 
common mechanical quantities, or to general coefficients or variables 
in mathematical work. It will be noticed that those non-differential 
quantities to which block letters have been given, viz., self and 
mutual inductance, reluctance and permeance, do not require a 
special symbol for value per unit. length. 


MAGNETIC UNITS. 

Before discussing the separate quantities in detail, we may con- 
sider the main points at issue, which are: (1) The unit of magneto- 
motive force, whether C.G.S. or ampere-turn ; (2) the unit of mag. 
netic force, whether C.G.S. or ampere-turn per cm.; (3) the 
unit of magnetic flux, whether (.G.S. or 109 C.G.S. ; (4) the unit of 
magnetic flux density, whether C.G.S. or 108 C.G.S. ; (5) whether 
units are required for reluctance and permeance or one of them. It 
is convenient tostate here that the large unit for magnetic flux will 
probably be found too large for convenience, and it may be assumed 
that the C.G.S. unit will be retained. ‘The two proposed units for 
M.M.F. are the C.G.S. unit and the ampere-turn, which would retain 
its name. "There are three ways of introducing this unit: (1) to 
change the value of the permeabilitv, so as to keep the equation 
M.M.F.— flux x reluctance; (2) to keep the old permeability, the 
equation becoming M.M.F.— 1:257 flux x reluctance; (3) to delete 
the name magneto motive force, leaving all else unchanged. The 
results are as follows :— 

l. By changing the permeability. Magnetic flux will be un- 
changed. Magnetic flux density will be unchanged. Magnetic force 
wil be reckoned in ampere-turns per cm., so we can take that 
as the unit, and the force on a conductor will be ampere-turns 
per em. x amperes x 0:1257 dynes per cm. length. We can 
hardly avoid calling this the magnetie force, but perhaps it will 
be clear that if expressed in ampere-turns per cm., the altered 
forniul:e for mechanical force must be used. 


. ] amp.-turn 
Reluctance—Unit reluctance = —-- i j —-— = 1:257 C.G.S. 
ine 


Senne 1 line 
ermeance 


Unit permeance = 


= 0-796 C.G.S. 
] amp.-turn 


Permeahility.—VUnit./ permeability = permeability of material, & 
unit cube of which gives unit reluctance— 0-796 C.G.S. The per- 
meability of air will be 1-257, aud tables of permeability of iron will 
be altered in the same ratio. 

Self-Dnductance.— The usual definition. remains, but when ex- 
pressed in the constants of the circuit, at present 4zn?/reluctance in 
(.G.S., it becomes m?10-8/reluctance in henries, with the new unit of 
reluctance. In the expression p - 1+ 4rk (present values and letters) 
we obtain p= 1:257 (1+ 10k) where the unit k has a value 0-796 of the 
old value, and quantities expressed in it will be numerically 1-257 
times larger. 

2. By keeping the permeability of air equal to unity. "Then re- 
luctance is unchanged, and ampere turns = 1-257 flux x reluctance, so 
that no alteration is made. This is quite a possible method. It 
merely means that M.M.F. will be reckoned in ampere-turns instead 
of in (G.S. units, and, as before, magnetic force can be reckoned in 
ampere-tnurns per centimetre length, and force on a conductor{earry- 
ing current = 1-257 H I per centimetre length. If this is done the 
term ampere-turn should be retained, for this at once points out the 
necessity of the 1-257. 

3. By abolishing the phrase magnetomotive force. Let magnetio 
force, flux, flux density, reluctance, permeance, inductance, permea- 
bility, all remain as at present, and use ampere-turns instead of 
magnetomotive force. The unit of magnetic force should be named, 
and we may for the present assume the name of gauss. Then in- 
stead of the equation M.M.F.— flux x reluctance, we have ampere- 
turns = 1-257 x flux x reluctance. Also ampere-turns = 1.25; f Hdl. 
Difference of magnetic potential may be stated either in ampere- 
turns or in gauss-centimetres, either expression being perfectly ex- 
plicit. This solution of the problem is not a heroic one, but it dis- 
turbs existing practice, both scientific and technical, to a minimum 
degree. Also the name magnetomotive force has not been univer- 
sally approved, and its abolition will remove these objections. Sub- 
stantially the proposal is to retain the C.G.S. unit for the difference 
of magnetie potential, calling it the gauss-centimetre, while all 
circuital calculations which involve ampere-turns will be expressed 
directly in this unit instead of being passed through the temporary 

'alue of magnetomotive force. As to the name of the unit of mag- 
netic force, the word `“ gauss " appears to be pre-eminently suitable 


imperfect. Also the use of | for a particular intensity and 4 for a ! alike in personal appropriateness, conciseness and national associa- 


particular density seems undesirable. In the same way the use of 
N for number of flux lines, which is very common, should be avoided. 


tion. 


z - (To be concluded.) 
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7. To collate useful information in regard to electric vehicles and to 
. publish same from time to time. 

8. To take up with the authorities concerned the question of thé rating 
of electric vehicles for taxation purposes. 

9. To arrange for the issue of maps with charging stations indicated, 


together with list of the latter and tariffs. 
10. To consider any other matters connected with the electric vehicle. 


In regard to the constitution of the Committee, there does not appear 
to be any society of institution in this country representing the manu- 
facturers of electric storage batteries which could be asked to nominate 
re presentativ es to serve on the Committee, and the same remarks apply 
in the case of manufacturers of electric vehicles. It is proposed, there- 
fore, to ask firms dealing respectively in batteries and electric battery 
vehicles to meet and choose representatives to serve upon the Com- 
mittee. In order that such meetings may be convened at an early date 
I should be glad if the firms interested would communicate with me as 
soon as possible. It is, of course, understood that where the manu- 
factory is situate abroad the properly accredited agents in this country 
are referred to in the term “ firm " mentioned above. 


ELECTRIC VEHICLE COMMITTEE. 


We have received the following communication from Mr. 
F. Ayton, honorary secretary of the Electric Vehicle Com- 
mittee of the Incorporated Municipal Electrical Association. 
In sending us these particulars of the progress that has been 
made, he states that the Committee will at all times be 
glad to receive ard cons:der any suggestions that may assist 
in the movement connected with the use of the electric vehicle. 
Any communications should be addressed to Mr. F. Ayton, 
at the Corporation Electric Supply and Tramways Depart- 


ments, Ipswich. 

At the annual general meeting of the Incorporated Municipal Elec- 
trical Association, held in June last, the following resolution was passed 
unanimously :— 

* That a committee be appointed by the council to consider and adopt 
such measures as may be found desirable to further the use of the electric 
battery vehicle. That such committee be empowered to co-opt repre- 
sentatives of other institutions, company-owned electric supply under- 
takings, manufacturers and others directly interested in this matter.’ 

The Committee referred to has been appointed, and at the first mecting 
the president of the Incorporated Municipal Electrical Association, Mr. 
R. A. Chattock, city electrical engineer of Birmingham, was elected 
chairman, and it was also decided that, in addition to the seven members 
of the Municipal Electrical Association forming the present Committee, 


THE SENSITIVENESS OF THE HUMAN SKIN AS A DE- 
TECTOR OF LOW VOLTAGE ALTERNATING E.M.F.s.* 


BY PROF. H. STANSFIELD, D.SC., A.M.1.E.F. 


On moving recently into a house with alternating-current supply 
for lighting. at 200 volts pressure, and 50 ~ frequency, I was inte- 
rested to find that the alternating E.M.F. could be detected by the 


the following additional members should be co-opted :— 

PE | No. of .vibration felt. when the metal fittings carrying the lamps were lightly 

Representing. representatives. bed bw the hack ol the hand. and th ee . ] 
Company-owned electric supply undertakings in the London rubbed by the back of the hand, and the simple experiments de- 

AG NEE E T TP A NS EA A 2 scribed below were made to investigate this effect. * 
Ditto inthe proves: 26 o neta ori vehe Hp ee E ER E ae 1 On substituting the ear for the hand, the vibration is heard as a 
Manufacturers of electric storage batteries..........L eee eeee eere. 2 musical note, but it is more convenient to rub with the hand and to 
Manufacturers of electric (battery) vehicles ............... sees. 3 employ a wooden stethoscope to detect the vibration of the metal. 
The Roy al Automobile dii MCI DEC EU ] A paper punch connected toa live wire was gencrally employ ed, the 
The Automobile Association and Motor Union ................-- ] end of the metal handle being rubbed by the observer s hand and the 
sound conducted to his ear from the wooden base by the stethoscope. 


As Messrs. Edmundsons Electricity Corpn. appear to be interested 
in the greater number of the company-owned electric supply under- 
takings in the provinces, the Committee consider that the present 
requirements of the case are met by asking Messrs. Edmundsons to 
nominate one of their technical staff to serve on the Committee as repre- 


sentative of the provincial companies. 
It is proposed that the scope of the Committee's work shall, at the 


outset, cover the following :— 

1. To get into communication with electric supply authorities through- 
out the United Kingdom, and to impress upon them the desirability of 
taking energetic steps to encourage the use of the e lectrice vehicle by :— 

(a) Agrecing to supply electric energy for charging purposes at a 
reasonable price. 

(b) Calling meetings of the motor car traders and hotel proprietors in 
their districts in order to induce them to provide charging facilities. 

(c) At the outset, giving assistance to motor car traders when the latter 
may be confronted with difficulties in connection with electric vehicles. 

(d) Advertising the whereabouts of charging stations at all main road 
entrances to each town. 

(e) Impressing upon municipal bodies and others empolving means of 
transport in their respective areas the advantages attending the use of 
the electric vehicle. 

(f) Distributing information and literature among likely users, (The 
Committee have in view the hope of being able to compile and supply 


literary matter for this purpose.) 
(g) Prov iding charging outfits on hire. 
2. (a) To decide upon the best arrangements to recommend for 


charging. 
(b) To decide upon the most suitable sizes of a line of charging outfits : 


1. For direct-current systems. 
2. For alternating-current systems. 
which, in order to eventually reduce cost of manufacture, could be 


recommended as standard sizes. 
(c) To secure as far as possible simplicity, clearness and uniformity in 


battery charging instructions. 
3. To consider the issue of rules for the proper use and maintenance 


of electric vehicles. 
4. To consider and make recommendations for the standardisation 


of the technical details connected with the design of electric vehicles :— 

(a) Standard ratings for motors. 

(6) Standard voltages. 

a Standard ratings for commercial vehicles (carrying capacity and 
speeds). 

(d) Wiring details. 

(e) Standard charging terminals. 

(f) Standard battery units. 

(g) Electric lighting on electric vehicles, &c. 

5. To approach the insurance companies with a view to inducing them 
to quote specially favourable rates for insuring electric vehicles in con- 
Sequence of the reduced fire risk, &c. 

6. To arrange, if possible, for periodical parades and exhibitions of ——— — 

* Paper read before Section A of the British Asso: jation. 


electric vehicles. i 
E * 


'The note is easily produced even when the neutral wire is connected 
to the metal. An electrostatic voltmeter showed that the potential 
of the observer differed by 40 volts from that of this wire; when the 
rubbing is in progress the reading becomes still smaller. 

A rounded lump of jelly gilded with gold leaf and covered with 
gold-beater’s skin, 0-02 mm. thick, is as effective a rubber as the 
hand. | 
Another sensitive detector was made out of a stethoscope of the 
type which has rubber tube connections for both ears, by covering 
the small funnel-shaped mouth with the gold-beater's skin. A loud 
and continuous note is produced, without rubbing, by connecting 
the membrane to the live wire and then touching it with the finger 
nail or the bone handle of a pocket knife held in the hand. The note 
can even be heard faintly when the two attracting surfaces are close 
together but not actually touching. Similar etlects were obtained 
when gold leaf was substituted for the gold-beater's skin. 

In order to test more directly the action of an alternating E. M.F. in 
causing two bodies to adhere, a variety of thin sheets and more rigid 
bodies were tried in pairs, small fragments of the thin sheets such as 
tinfoil, gold leaf, and gold-beater's skin being attached in turn to the 
horizontally projecting end of a fine wire connecting to the alternating 
current live lead, and the other bodies being held in the hand. Tested 
in this way, the thin sheets did not adhere to good conductors such 
as the metals or to non-conductors such as sulphur or ebonite, but 
they adhered to the finger nails or the skin of the hand and to bone; 
also in a less degree to a number of other bad conductors such as 
wood and flint. 

A repetition of these experiments with the live wire of a 200-volt 
continuous-current supply showed that a continuous E.M.F. is 
equally effective in producing adhesion. It is, however, difficult for 
a well-insulated observer to detect whether a piece of metal is or is 
not live by rubbing it with the hand, although an alternating E.M.F. 
is so easily detected in this way. An inverted brass basin (the base 
of an old-fashioned bedroom candlestick) suspended from a screw in 
the centre by a wire, which gave a ringing note when connected to an 
alternating lead and rubbed by the hand, was tested with the con- 
tinuous voltage. "There was little effect as long as the E.M.F. was 
steady, but when contact was made by touching the live wire against 
the lacquered head of a brass screw of the retort stand supporting 
the basin, the rubbed metal gave audible indications of the variable 
contact. 

Noticeable effects due to electrostatic attraction would, of course, 
be expected if the surfaces of two bodies differing in potential by 
| a number of volts could be brought into close contact without losir g 
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their difference of potential. If the bodies conduct too well the 
E.M.F. is short-circuited when they touch ; if thev insulate too well 
the fall of potential is distributed instead of being concentrated at 
the region of contact. "The surface layer of the human skin is one of 
the intermediate badly conducting bodies which favour electrical 
attraction. 


POST OFFICE EMPLOYÉS. 
(Continued from page 906.) 


There are 659 established Male Counter Clerks and Telegraphists in 
London and 863 Female Counter Clerks and Telegraphists. The pay 
and conditions of service of the Female Counter Clerks and Telegraphists 
are generally the same as those for Female Telegraphists. The scales of 
pay and conditions of service for Male Counter Clerks and Telegraphists 
are generally the same as those of Telegraphists, except that the maximum 
pay of Male Counter Clerks and Telegraphists is 62s. 

There are 15.532 established Male Sorting Clerks and Telegraphists 
in the Provinces and 5,022 established. Female Sorting Clerks and 
Telegraphists. The method of recruitment of the Male Officers is for 
the Boy Messengers. Female Sorting Clerks and. Telegraphists are 
recruited mainly bv open and limited competition, Both Male and 
Female officers on the Telegraph side at divided Offices and at all amalga- 
mated Offices. after not more than two years as learners, are offered an 
appointment on the established Class. 

The offices are divided into five classes for the purposes of pay. the 
classification of the office being fixed according to the volume of work and 
the cost of living. At most of the offices in Class 1. and H. and some of the 
offices in Class HT. towns, the Postal and Telegraph work is divided, the 
Officers, though liable to be employed on both kinds of work, being in 
fact emploved on one, to the exclusion of the other, At other offices, 
Sorting Clerks and Telegraphists perform both sorting and telegraph in 
addition to counter work, 

The scales of pay for Male Sorting Clerks and Telegraphists are: At 
Class [ Offices, 16s. under 18 vears of age, 18s, at 18, 20s. at 19. 22s. at 
20, 24s. at 21. and then by annual increments to 26s.. 28s.. 31s.. 33s. 6d.. 
35s, Gd., and then by 2s. to a maximum of 56x. ; at Class H. Offices 15s. 
under 18 vears af ave, 17s, at IS, 1095, at 19, 21s. at 20. 23s. nt 2]. and 
then by annual increments to 25s.. 27s.. 20s, 31s. 6d.. and then by 2s. to 
a maximum of 52s. ; at Class LIJ. Offices. 15s. under 18 years of age, Vis. 
at 18 years of age, 19s. at 19, 21s. at 20, 235. at 21. and then by annual 
merements to 25s.. 27s., 29s.. 3105. 60.. and then by 2s. to a maximum of 
48x. : at Class IV. Offices, 15s. under 18 vears of age. Vis. at 18. 19s. at 
19, 2is. at 20. 23s. at 21, and then by annual increments of 2s. to a 
maximum of 44s. : and at Class V. Offices, 14s. under 18 vears of age, 16s. 
at 18. PSs. at 10. 20s, at 20. 22s. at 21. and then by annual increments of 
2« to 2Ns, and then 31s, and by 2s. to à maximum of 40s. Sorting 
Clerks and. Teleeraphists employed. in the Cable Room at Liverpool 
receive an allowance of 2s. 

The scales of pay for Female Sorting Clerks and Telegraphists are in 
Class f. Offices. under 18 vears of age, 135. bos. at 18, 185. at 19. 20s. at 
20, 225. at 21. then by annual increments of 2s. to 28s., and then by annual 
increments of Is. to a maximum of 36s.: at Class IT. Offices. 12s. under 
18 years of age, 14s. at PS. TOs. at 19. 185. at 20, 20s. at 21, and then by 
annual increments of 2s. to 285, then by Is. up to a maximum of 34s. ; 
at Class HT. Offices, 12s. under 18 years of age, [4s. at 18, J6s. at 19, 18s, 
at 20. 205. at 21. then by annual increments of 2s. to 26s.. and then by Is. 
to a maximum of 325, ; at Class IV. Offices, 125. under 18 years of age. 
14s. at IS. 16s. at 19, 18s. at 20. 20s. at 21. and then by annual incre- 
ments of 2s. to 24s., and then by Is, to a maximum of 30s.: and at Class 
V. Offices, 12s. under 18 years of age, 1Hs. at 18. 15s. at 19. 17s. at 20, 19s. 
at 21, and then by annual increments of 2s. to 23s., and then by 1s. to a 
maximum of 28s. 

The hours of duty of Sorting Clerks and Telegraphists are 48 by day 
and 42 by night, less the meal relief when this is allowed. Female Sorting 
Clerks and Telegraphists are not called upon to work after 9.15 p.m., or 
in a few cases 10 pm. All Telegraphists, and Counter Clerks and Tele- 
«raphists of 25 years of age and upwards are eligible for a technical allow 
ance of 3s. on passing a manipulative test, and obtaining certain technical 
certificates. "This allowance may be held in addition to the ordinary pay. 
The same allowance is also open to those Sorting Clerks and Telegraphists 
who are regularly employed on Telegraphy.  ‘Telegraphists employed in 
the Cable Room m the Central Telegraph Office. and earning the technical 
ollowance, receive a combined allowance of 3s. 6d. in addition to the 
ordinary pay. The allowance of 2s. received by Telegraphists employed 
in the Cable Room at Liverpool is merged in the technical allowance of 
Js. if this is earned. A witness on behalf of the Postal Telegraph 
Clerks’ Association urged that learners should be appointed immediately 
they are certified as efficient. and complained that now learners are 
rarely appointed within less than two years. The same witness com- 
plained of a system of returns for fixing the staff of an «ffice. which he 
termed the “ average system," and which was sail to be based on a 
Cefinite standard for telegraph work of 24 messages an hour, which he 
alleged was excessive. It was stated that the system, not merely the 
standard, was objected to. and that the system which was introduce | in 
1902-3 was bad in the public interest, and tended to increas: telegraphists 
cramp. Liability to cramp caused much concern to telegraphists, The 
increase of cramp was due partly to the increased length of service of the 
instruments and partly to the average system and speeding up.. That 


of the recommendations of the Departmental Committee on Telegraphists’ 
Cramp (with which the witness agreed), none. so far as he knew, had been 
carried out, though the report was a year old. It was stated that it was 
an advantage for Telegraphists sometimes to be put on other duties, 
though Counter duties could not generally be considered as a relief from 
telegraphy. Cramp was more prevalent than heretofore, and the 
P. T. C. Association did not accept the findings of the Departmental 
Committee that considerably less than 4:4 per cent. of the total staff 
suffered from cramp. The witness then urged that the examination for 
the technical allowance was too searching a test, and that the standard 
should be lowered. There are some officers who have the manipulative 
skill but not the technical skill. and that in place of requiring a first-class 
pass certificate in telegraphy or telephony and a first-class certificate in 
magnetism and electricity, a first-class pass certificate in elementary 
magnetism and electricity, and a second-class pass certificate in telegraphy 
or telephony, together with a reasonable professional test should be 
substituted. "The regulation requiring officers to be 25 years of age 
should be abolished, and that there should be no age limit for the allow- 
ance. 

Another witness claimed that the Departmental Technical Examina- 
tion, which includes Telegraphy and Telephony, and which has now to be 
passed in the case of Officers supervising telegraph duties at divided 
offices, before promotion to the class of Assistant Superintendent second 
class, should be passed before promotion to the class of Overseer; that 
an inefficient overseer on testing work may be the cause of considerable 
wastaye of time and force to the Engineering Department; and that the 
suggestion that the duties of sorting clerks and telegraphists and over- 
seers were identical was without foundation. That an officer not having 
the knowledge to pass the Departmental technical examination was not 
fit to be an overseer; that the examination was a practical one, and that 
an officer who, though having the necessary knowledge was unable to 
the examination through nervousness, would in all probability not have 
the qualities necessary for an overseer, 

The Post Office reply to this evidence was that a learner is kept at the 
Telegraph School until he can send 24 words a minute, and that, there- 
fore, 27 words a minute as a manipulative test for the technical allowance 
is not unduly high: that in the case of counter clerks and telegraphists 
at tube offices this has been reduced to 25 words a minute, and that a 
technical knowledge in the case of a telegraphist who cannot telegraph is 
of no value to the Post Office. The great majority of failures to obtain 
the technical allowance were not in the manipulative standard, but in the 
examination for a first-class certificate in the ordinary grades of the City 
and Guilds examination in telegraphy and telephony, and that if a second- 
class certificate were accepted the number of officers qualifving for the 
allowance would probably be doubled. The technical advisers of the 
Post Office are of opinion that the knowledge represented by a second- 
class certificate in telegraphy and telephony is so elementary as to be 
practically useless to the department. 

A claim was made that the cable room *taff both in London and Liver- 
pool should receive a language allowance of £10, which would be addi- 
tional to the scale and to the maximum claimed, in place of the present 
allowance of 2s. 60. Work in the Cable Room required exceptional 
training and involved a greater amount of individual responsibility, and 
that the Post Office required new entrants to the cable room to have 
some knowledge of French and German. It was stated that there are no 
interpreters in the cable 100m, and that linguistic knowledge was 
required in practice by the staff. 

The Post Office replied that the duties in the cable room were of a some- 
what higher character than those in the inland galeries, and that the 
allowance of 2s. 6d. was sufficient remuneration for that and for the 
knowledge of languages required and that sufficient. candidates were 
always available. 

RECOMMEN DATION.—The complaints made of the learner system do 
not appear to be well founded : there is nothing unreasonable or unusual 
in paving small or even nominal wages to persons who are being taught a 
skilled trade. Your Committee, however, recommend that boy 
messengers during their learnership should carry the pay they were 
previously receiving as boy messengers. With regard to the “ average 
system.” it is obvious to your Committee that for administrative purposes 
the Department should take steps to ascertain how the work in any office 
is distributed between the individual members of the staff. They see no 
reason to doubt the correctness of the Report of the Special Committee 
on Telegraphists’ Cramp that the standard imposed for telegraph work i 
not unduly high. They would, however. point out that an unfairly high 
standard of work would, without any svstem of averages, place unfair 
pressure on the individual operator. Persons suffering from telegraphists’ 
cramp ought to be transferred to the other duties of their class, or to other 
Classes performing duties for which they are competent carrying the same 
scale of pay as that to which they were entitled as telegraphists, but with 
loss of seniority. Your Committee desire to em phasise the fact that the 
technical allowance is for exceptional theoretical knowledge of telegraphy 
combined with exceptional practical skill, and must not, by a lowering 
of the standard. be converted into a mere addition to wages. The special 
language allowance of 2s. 6d. for the cable room staff which should be 
extended to the Liverpool cable room should be capable of being held by 
any officer concurrently with the technical allowance of 3s. without any 
deduction from either; every officer receiving this allowance should be 
required to pass a satisfactory test of his knowledge of French and 
German. Your Committee recommend that no officer secking the rank 
of overscer on the Telegraph Staff be considered suitable for promotion 
to this rank after December 31, 1915, unless he has passed the Depart- 
mental examination, thus giving every officer two full years in which to 
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.qualify, and that those officers who have passed this examination, for 
-which they should be permitted to enter after 10 vears’ established 
service, shall one year after reaching the maximum of the scale of their 
-class proceed to a salary of 2s. per week in excess of the maximum of 
this class. Your Committee recommend the foollowing scales of pay :— 
LoNpoN.—JMale Telegraphists : Under 18 years of age, 18s.: 18 
rears, 20s., 19 years 22s., 20 years 24s., 21 years 26s., rising to 285., 31s., 
:34s.. 37s. 6d., then bv 2s. 6d. to 65s. Male Counter Clerks and Tele- 
.graphists,; The same rates. 

PRoviNcEs.—.Male Sorting Clerks and Telegra phiste : 
Class I. Class II. Class HIE. Class IV. Class V. 

Under 18 vears 16s. ... los. ... low  .. los  ... TAs. 

At 18 ,, 18s.  ... IPs  ... l?s. ... ds  ... T68. 


» 19 , 205... 19s. 06. d8s 0 2. 19s. 2. 18s 
2 20 ,, 225. ... Bis. ... 21s .... 2ls  ... 20x. 
3 2L. 4 94s. uu Baio we MR. aed. DIS 2 225 
26-. ... 25s  ... Dos.  ... 25s  ... 24s 
ZRS uu Se ue MAS uw QA. ee US 
Sls... BOs. .. 20s — Then by 2s. 285. 
34s. Then by 2s, 335.  ... to 46s. ... 3l-. 

Then by 2s. to 54s. Then by 2s. Then by 2s. 

to 42s. 


to 585. to 505. 


LoNxpnoN.— Female Telegraphists è Under 18 vears 165. 18 years 18s., 
19 years 20s., 20 years 22s.. 21 vears 24s., rising to 26s., 285., 30s.. 31s.. 
‘then by Is. to 40>. Female Counter Clerks and Telegra phists : The same 
rates. 
PROVINCES.— Female Sorting Clerks and Telegra phests ; 


Class IV. Class V. 


Class Il... Class H. Class IHH. 

Under 18 vears 135. ... 12s. ... d2s  ... 12.  ... 12« 
At I8 ,, loss — ue 4s. o dd. uo ds dx 
$s 19 33 Iss. ww. ]l6s  ... DBS. ]d6s  ... dox 
s 20 ,, 20s. ... [8s  ... Iss. ... I|dS«  ... lix 
a Ol. 4 0234 nee 20S. uw EOM ox. ROSS c oss TOS: 
24s. uo 22s, ats 22a 22s. Wu ss 
26s.  ... 24s. ... 2945 ... 24  ... 28s. 

285. . 26s, 26s. Then by Es. Then by Is. 


Then by Is. to 30s. to 28N«. 


to 32s, 


Then by Is. 28s. 
to 36s. Then by Is. 
to 34s. 
And that officers now on these classes should enter the new scales recom- 
-mended on the pay thev are at present receiving. 

Wireless Stuff.—A claim was put forward on behalf of the wireless 
-operators, by the witness of the Postal Telegraph Clerks’ Association for 
the same scale as that claimed fos the sorting clerks and telegraphist 
namely, an age scale rising to a maximum of £200, It was stated that 
wireless operators are in a special class, established two or three years 
ago. That in two offices in Ireland they are on the ordinary scale of 
sorting clerks and telegraphists, but rising to a maximum of 56s.. and 
that elsewhere they rise to a maximum of 52s. That the method of 
- classification resulted in the wireless operator at Seaforth getting 4>. less 
than a sorting clerk and telegraphist at Liverpool. That many of these 
. officers are not at their maximum and that the ex-Marconi men taken 
over receive 10s. more than the wireless operators recruited from sorting 
‘clerks and telegraphists. That the conditions of working are exceptional. 
"That the land wireless operators determine the priority of telegrams and 
must be conversant with maritime affairs. and that they require a 
knowledge of power, plant and telegraph apparatus to remedy faults in 
addition to high manipulative ability. and that owing to the range of 
wireless telegraphy being greater at night, 50 per cent. of the work falls 
between 8 p.m. and 6 aam. 

The Post Office reply to this evidence was that the wireless staff. which 
forms a separate establishment and still is in a provisional condition, 
numbers 34 operators awl 9 overseers, is recruited partly from men 
transferred. from the Marconi Company and partly from telegraphists 
.and sorting clerks and | telegraphists, 200 applications having been 
received for 18 posts. 'That the work performed by these officers Is more 
difficult than that performed by officers in the cable recom, and that at 
stations where they are some distance from an engineer the staff have to 
-do small repairs to machinery, as occasion arises. 

That the staff receive the scales of pay of Sorting Clerks and Tele- 
graphists in Class I. and Class If. That under the scales a wireless 
„operator at Seaforth, though performing higher work than a telegraphist 
at Liverpool, is on a lower scale, but that as a rule the maxima of the 
wireless operators! scale is higher than that of sorting clerks and tele- 
graphists in the neighbouring offices. 

It was stated that operators are eligible for a foreign language allow- 
ance of 2s.. and for a technical allowance of 3s.. but that both allowances 
-cannot be held by the same officer, an? that only 4 out of the 34 officers 
had passed the test for the technical allowance, and that no officer had 
passed the test for the language allowance. but that. as in the case of the 
. cable room, the Post Office had no objection to both allowances being 
held together. That some technical knowle lye was necessary for a 
wireless operator, and that no oflicer is selected for wireless working 


without his being able to take down a message in French, and that the 


language examination to obtain the allowance for wireless officers. is 
much the same as that in the case of cable-room officers. 
REcoMMENDATION.—Having regard to the fact that the service 
requires important qualifications additional to those of an ordinary 
telegraphist, that it ix carried on uninterruptedly day and night through. 
: out the year, and that the important stations are in very remote places, 


LI 


your Committee. recommend that a separate establishment should be 
formed, and they recommend that the staff should be recruited by 
selection from Telegraphists, Counter Clerks and = Telegraphists, and 
Sorting Clerks and Telegraphists, of not less than 21 vears of age or over 
24 years of age, and that an officer before being transferred on probation 
to the wireless staff must be a thoroughly competent telegraphist and, 
before transfer on probation but not necessarily before selection, must 
show proof of such knowledge of French and German as is necessary for 
communicating with foreign ships. They recommend that every officer 
transferred to the wireless staff be regarded as a probationer for two 
years, and be liable at any time during those two years to be returned at 
the discretion of the Post Office to the class from which he -has come 
without loss of seniority, and that he be required to qualify in the technical 
examinations for the wireless class within two vears of being attached to 
it on probation. f 

If at any time after the two years’ period of probation any officer 1s 
found to be incapable of efficiently performing wireless duties but is 
otherwise a competent telegraphist he may be returned without any 
claim to compensation to any of the classes from which wireless operators 
are recruited whether originally a member of that class or not with the 
seniority and the pay which he would have had had his service always been 
in that class. 

Every wireless operator must in addition to his purely operative duties 
render to the officer in charge of the station every assistance in his power 
which may be required towards keeping the wireless station in an efficient 
condition or to effect temporary or permanent repairs in any portion of 
the plant. 

Seeing that the watch must be continuous throughout the year, vour 
Committee see no reason to discriminate between day and night hours, 
Sundays. Bank Holidays or ordinary working days. They accordingly 
recommend that a wireless operator be required to perform 45 net hours 
duty per week by day or night spread over 6 days in cach week but that 
on one day he should be entirely off duty and if called upon to work on 
that day should receive pay at rate and a-half as recommended for other 
classes on Sunday. 

Your Committee recommend that the wireless staff should be allowed 
one calendar month's leave in every year, inclusive of Bank and other 
general holidays. They desire to make it clear that their recommenda- 
tions as to meal relief and weekly half-holiday are intended to apply also 
to the wireless staff. 

The Overseer or other officer in charge of the station must perform 
such manipulative duties, including the keeping of a wireless watch, as 
the exigencies of the service may require, but he should not under 
normal circumstances be scheduled to perform these duties for more 
than four hours per diem. 

Your Committee consider. that the Department ought wherever 
necessary to provide official residences for the staff, for which a reason- 
able rent should be charged, and where it is found that the convenience 
of the staff is best met by placing these residences in a village some little 
way off rather than at the station. there should be at every station com- 
fortable accommodation for rest, including. in case of emergency, sleep. 

Your Committee recommend the following scales of pay :— 

Wireless Claxs.—I Ist year, 32s.; 2nd year, 35s.; 3rd year, 40s., on 
passing technical and manipulative examination and beisg accepted on 
the staff. Then by annual increments of 3s. to 70s. 

Wireless Overseers, —£200 by £7. 10s. to £230. That overtime be paid 
on the system previously recommended. That officers at present 
employed on wireless duties should be transferred to the new Wireles 
Class with all the conditions attached on the following basis: (a) Mani- 
pulative officers to enter the new class at the minimum of the new szales. 
or at the actual pay they are at present receiving unless they have two 
Years’ service on the class, in which case, on passing the technical examin- 
ation. or if they have already obtained the certificates required for the 
technical allowance and are certified by the Inspector of Wireless Tele- 
graphy as fully efficient. they may be accepted on the staff and proceed on 
the scale of pay recommended for officers on passing the technical 
examination and being accepted on the staff. (b) Wireless overseers to 
enter the new scale of pay carrying the pay they are actually receiving 
and proceed on the seale recommended. 


(To be concluded.) 
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NOMENCLATURE AND DEFINITIONS. 


We have become accustomed year by year to receive 
excellent reports on one subject or another drawn up by 
Committees of the British Association. As an example of 
such reports those of the Committee dealing with electrical 
standards have become historic, and have been so valued 
that they have recently been republished as a complete 
volume. "This year sees the completion of this particular 
work, and it must be concluded that the Committee do not 
feel that there is now any serious need for a continuation of 
their labours as they do not ask for re-appointment. There 
are other directions, however, in which activity is to 
become evident, one of which is in the field of Radio-Tele- 
graphy. This year also there is a lengthy report on the- 
“ Nomenclature and Definitions of Magnetic and Electrical 
Quantities.” The report, reproduced in full, will be found 
on another page. It will be seen that a reference is 
made to the report of Sir OLIVER LopGE on this subject 
in 1895, and to the discussion which then took place in our 
columns. 

It is of interest to look at this discussion in relation to the 
present report. Thus in our issue of August 23, 1895, 


Prof. S. P. THompson contributes a letter which opens as 
follows :— 


It seems to me a much more important matter that electricians should 
understand clearly, and agree upon, the magnetic quantities for which: 
units are to be chosen than that they should try to settle names for units. 
which may not be wanted. The need for names arises in order that the 
practical clectricians may have convenient handles to denote things that 
they have to deal with, and arc not specially wanted by abstract thinkers, 
to whom a symbol is more acceptable than a name. It would therefore 


sccm to be a matter of elementary common sense that practical engineers: 
should be asked what units they want to have defined.. 


Prof. THompson then emphasises the quantities which, in 
his opinion, call most for definition ; namely, total magnetic 
flux, flux density, magnetomotive force and magnetic 
force. In a later issue Sir J. A. Ewrne questions whether 
any such new names and new units are desirable, and doubts 
whether any one has felt a need for them. He is quite 
content with a C.G.S. “line,” without giving any further’ 
name to it, and he feels that the term “ ampere-turn ” is too 
expressive to require addition or change. Again Dr. W. E. 
SUMPNER, in a letter somewhat later, remarks that it would 
be a pity to substitute any word for “ line.” 

We cannot help feeling that there is a great deal in the 
sentiments reproduced above that would apply equally 
well to-day, although it is 18 years since they were written. 
In the report before us certain suggestions are made for 
simplifying the relation of magnetomotive force with the 
other quantities. There is evidently still a feeling in the 
mind of pure scientists that £x should not be permitted to 
show itself in such formule, or at least in any relation 
connecting electrical or magnetic quantities. Undoubtedly 
it looks nicer to have a simple relation in which 4z does not 
appear, but in actual practice is anyone troubled by the 
presence of this quantity ? We very much doubt it, and. 
we should feel inclined to go-further and:say that in many 
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Post Office practice. The clearness of the type, headings and 
diagrams, and the general appearance of the pages make the 
hook a pleasure to handle. The style is, as a rule, perspicacious; 
though in some places the punctuation is peculiar, the semi- 
colon being employed where a comma, or no stop, would have 
been more usual. 

British Post Office practice is glanced at occasionally, and: 
(though each country has borrowed from the other) appears to 
be admittedly in advance of American in some important 
respects. One of these is the extension of the employment of 
printing telegraphs. We think the author was wise to refrain 
from dealing with printing telegraphy in a volume which, with- 
out doing so, comprises 500 octavo pages. The reason he gives, 
however, is that " the development of satisfactory printing 
telegraph svstems has not reached that stage where the subject. 
is In shape for practical consideration in a work dealing with 
telegraph practice ^; because, “as regards American practice, 
the systems have hitherto been operated by or under the direc- 
tion of the inventors themselves, and in some cases by 
staffs recruited largely from mechanics knowing little or 
nothing about Morse telegraphy.” 

Whilst fairly abreast of the latest improvements, it was hardly 
to be expected that such very recent advances as through- 
working between overland lines and ocean cables should have 
been referred to in this volume. This direction of progress 1s 
somewhat outside the scope of a work not dealing with sub- 
marine telegraphy. It has only been rendered possible by the 
perfection of the cable relay, and by the addition to this of a 
device for converting cable signals into ordinary Morse, thus 
making a complete svstem of automatic repeating between 
landline and cable. Of this problem, Gott’s is the solution of 
which most has been heard lately ; though to say, as " The 
Times " did the other dav, in reporting the opening of a 
Canadian ceremonial by the Queen, that it was ` performed 
bv means of the Gott patent, which has rendered possible 
the linking up of landlines and suhmarine cables," is, of course, 


respects it is an advantage that this constant should 
appear, so as to remind us of the derivation of the equation. 
Certainly at the present day it would be much more coafus- 
ing to change the permeability of air from 1 to 1-257 than 
to have 4z occasionally evident. 

With regard to names it 1s easier to give them than to 
have them adopted. It must be remembered that a name 
of some past scientist, however appropriate, initially 
means nothing in its new application, and that it is much 
better to have a term which conveys its own meaning if 
possible. That is where the term “ line " has an advantage 
over gauss, and it is probably for this reason that the latter 
has not come into use. We are inclined to think that it 
would be more useful in many cases merely to suggest, rather 
than to force, names, and to let the unsuitable ones drop out 
by the process of the survival of the fittest. 

Apart from names and units there is the question of 
symbols. Here there is the trouble that the number of 
alphabets available is insufficient. Both the International 
Electro-Technical Commission and the British Association 
are seeking to remedy this defect bv the use of italic capital 
letters, as well as block letters, though apparently ordinary 
capital letters are not being used. This seems to us to be a 
mistake. Italic capital letters do not look well mixed up 
with others, and if the ordinary capitals are not being 
appropriated for some other use they may just as well be 
used instead of italic letters. They give less trouble in 
manuscript, typewritten or otherwise. Also in many cases 
there is not sufficient difference between an ordinary 
capital (or italic capital), and a block letter to avoid con- 

fusion in the suggested symbols. For example, if magnetic 
flux is denoted by B, and magnetic flux density by B 
there is very likely to b2 confusion. It would seem better 
to use N or @ for the former rather than risk confusion of 
this kind, even though there mav be an objection to these 
letters on general grounds. It is the author who finally de- 
cides such matters, and thev must be made acceptable to him. 

In conclusion we are inclined to think that the subject is 
taken a little too seriously, and that more harm than good 
will come if several bodies attempt to force different units, 
definitions, and svmbols into use. It is an undoubtedly | mined by estimating loudness of speech, or by barretter de- 
good thing that these matters should be discussed; but | fection at 800^. For telegraphy it would be sufficient to 
we hope that finally all the scientific bodies will come together | ue" US Meat tan mere simae contact walt 


i> : H : ; Y e x * P . " . " " " " 
and work in conjunction with the LE.C., so as to secure | bearing in mind that the impedance of the receiving relay itself 


often exceeds that of the line. 
The increasing tendency of telegraphy towards alternating-- 


current practice comes out again in the section on testing. 
Here, besides a good method of measuring insulated discon- 
REVIEWS. nections by alternating current, we find a telephonic system of. 

testing, in which characteristic " clicks " are used as rough 


(Coples of the undermentioned works can be had from Tug ErEcTRICIAN Offices, post J ^ ^e» . 
free, on receipt of published prics, adding 3d. for books published under 2s. Add | indications of the nature and distance of faults. The most: 
10 per cent. for abroad or for foreign books.) : : : i T » 1 

valuable application of this system is the ** Telafault ” localiser 
described, similar to Messrs. Raymond-Barker's and Gott's 


American Telegraph Practice. By D. McNicor. (New York: 
McGraw-Hill Book Co.) Pp. xvi.+507. 17s. net. well-known vibrating transmitter and search-coil, which can. 
This important book is based largely on lectures given to | be used on either aerial, subterranean, or submarine cables by 
telegraph and telephone workers in evening technical schools | the “ trouble man," as he is here called. 
In connection with Columbia University, New York. The A chapter, less lucid than usual, is devoted to simultaneous 
fundamental parts of theory are traversed conscientiously in-] direct and  alternating-current telegraphy, objectionably 
so far as they are required for overland (but not submarine) | termed “ Phantoplex "; and another deals fully with super- 
telegraphy ; whilst details of apparatus are fully described, | imposed telephone and telegraph working, which is described: 
and general guidance is given judiciously and in a practical | as extensively used in America. 
In addition to a chapter on dynamos and motor-generators, . 


manner as regards adjustments and tests, avoiding the redund- 
ancy which characterises Herbert’s companion work on British { there are supplied throughout the book the special precautions - 


widely misleading. 
In an interesting and original chapter on “ Speed of Signal- 


ling " it is remarked that the application of the alternating- 
current theory of transmission to the everyday requirements 
of overland telegraphs is " not likely to meet with general 
favour on account of the calculation involved," and for over- 
head circuits it 1s accordingly recommended to use a simple: 
table based on the strengths of steady received currents. It 
is obvious, however, that this will not do where much under- 
ground work is in circuit, or when it comes to alternating- 
current telegraphy, or telephony. Even for Wheatstone 
working the proper criterion of speed must be the amplitude 
of reversals received over the line at a given frequency. In. 
telephonic transmission the received amplitude has been deter- 


international agreement as far as possible. 
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needful in employing dynamos in place of batteries in the 
different modes of working. Control of sparking at relavs is 
well dealt with. and in the descriptions of the various patterns 
of relavs and repeaters the distinctive and important feature 
of each is pointed out. The reciprocal compensations of 
capacity and inductance in lines and terminal apparatus are 
discussed. and values of various relays and impedance coils are 
-given in henrtes. 

As regards line construction, apart from the space allowed 
to methods of transposition to balance inductive interference. 
‘and to electrolysis of cable sheathings, American engineering 
practice is embodied in the shape of appendices of specifications. 

On the whole. the author may be congratulated on a book 
which deserves to rank among standard works on overland 
telegraphy. J. ELTON YOUNG. 


"The Mea:urement of Induction Shocks. By E.G. Martiy. Ph.D. 
(New York: John Wiley & Sons; London : Chapman & Hall, Ltd.) 
Pp. vii. + II7. 5s. 6d. 

This little book. the sub-title of which is ^ A Manual for the 
Quantitative Use of Faradie Stimuli.” is primarily intended 
for physiologists, and is likely to be useful to them. Of the 

‘ast numbers of physiological researches that are carried out 
there are very few. as a matter of fact, that do not involve 
artificial stimulation of tissues. 

Because thev are easier to use and subject the stimulated 
tissue to less permanent modification than other forms of 
artificial stimulus, induction shocks. in the majority of cases, 
aye the first choice. The main difficulty with these is that 
-hev are very variable in intensity, and apart from calling them 
“weak.” “medium ” or " strong" it is almost impossible to 
Aleseribe them. This is à serious matter, more particularly 
when observations are to be repeated by other investigators, 

Dr. Martin's aim has been to meet this difficulty. and the 
aucvestions which he has to offer with regard to measurement 
were develoved originally in a series of Papers contributed to 
he © American Journal of Physiology.” The method, though 
somewhat involved, has alresdy been adopted by a number of 
physiologists and acted upon by then. Having been made 
wore conveniently accessible by incud ng them within. the 
covers of one volume, the Papers containing the description 
ce likely now to be seen by a wider circie of readers. 

Dr. Martin's style is simple and pleasant, and the book is 
likely to attract a considerable amount of attention amongst 
physiologists generally, Cr: 


Notes on Chemical Research. By W. P. Dreaver. (London: J. & X. 
Churchill.) Pp. x.+ 608. 2s. 6d. net. | 
This little book is a reprint of five articles which appeared 
originally in the “Chemical World," and its scope may be 
judged from the headings of the chapters. which deal successively 
with historical matters, the Selection of Subject Matter, the 
Selection of Method, Chemical and Genera! Scientific Investiga- 
tion, the Application of Chemical Research to Industry, 
Research in Relation to Analys's, and finally General Con- 
. elusions. 
As to whether much is to be gained by writing on a subject 
of this kind is open to doubt. A men will either carry on 
research. or will have no inclination for it. There is no doubt 
that a special tvpe of mind is required for this kind of work, 
and if the mind is lacking nothing will produce the desired 
result. In fact, investigators, like poots, are born, not made. 
On the other hand, even a man who has a natural tendency for 
research will require training. We doubt, however, tf he will 
gain much by reading any book on how research is to be carried 
out. In practice he will observe the methods of others, and 
will gradually evolve methods of his own, 
Perhaps the part of the present book which has appealed 
t? us most is where the author lays stress upon the desirability 
of keeping a broad interest in science ; in other words, in 
avoiding specialisation as far as possible. We do not doubt 
that much more rapid advance would be made at the present 
dav if investigators would take an intelligent interest in subjects 
with which they are not directly connected. A phenomenon 
which does not appear important in one brench of science may 
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be of the greatest value in some other branch; but if a wide - 


outlook is not kept, investigators in the second branch of science 
may fail to notice it. 


Hints for Wireless Designs for Amateurs. By “ ALFREC.” New 


and enlarged edition. (London: ‘The Electrician " Printing & 
Publishing Co.) Price 2s. 6d. net. 


The publisher's Note to the new edition of this book points 
out that the demand for the first edition has been accompanied 
by a request for amplification, and the new book has, therefore, 
been considerably enlarged: It is very clearly written, and well 
illustrated, and there can be no possible difficulty m achieving 
an efficient wireless station, both for receiving and trans- 
mitting, at a very small cost, from the designs and details given. 
What strikes one particularly, in comparing this with other 
similar books. is that the system described is up to date, and 
the amateur is not led, therefore, into manufacturing elaborate 
but extinct apparatus. The new chapter on Elementary 
Theory is very clear and concise, is free from bewildering 
formule. and one is able to grasp the essentials of the subject 
with ease. A short chapter on Coil Construction has been 
added. and with the aid of this and a table of the dimensions 
of various sizes, giving from 1 in. to 6 in. spark, the building. of 
a serviceable coil ought to be easy. Amongst the new matter 
Is a useful note on the Norddeich and Eiffel Tower time signals, 
which always prove most useful for testing apparatus. 


H. R. B.-H. 


BRAY ELECTRICITY WORKS EXPLOSION. 


The report by Mr. G. S. Taylor. H.M. Inspector of Factories. on 
the circumstances attending the explosion which occurred at the 
electricity generating station of Bray Urban Council on July 10, 1912, 
has been published. 

Mr. Taylor's report commences with a sketch of the history and develop- 
ment of the Diesel oil engine, and then gives an illustrated. description 
of the Diesel engine at Bray. Dealing with the circumstances and result 
of the explosion, the report states that on Sunday morning, July "th, the 
Diesel engine was stopped by the engine attendant. and about 6 p.m. on 
the same day, when the station was visited by Mr. M-Donnell, the assis- 
tant engineer, the attendant drew his attention to the loss of air from the 
three air vessels. At this time, the gauges indicated a zero pressure in 
the reserve starting air vessel, and pressures of 350 Jb. por square inch 
in the other starting vessel and in the blast vessel. Owing to sickness, 
Mr. W. J. Sowter, the chief engineer, had not paid his usual visit to the 
station on this date. Hence neither of the engineers had any personal 
knowledge of the pressures in the air vessels when the engine was stopped. 
The valves on the reserve starting vessel were provided with a chain and 
lock. bat the reserve air in this vessel appears to have been used by the 
engine attendant in attempting to start the engine during the Sunday 
afternoon, On Monday, July Sth. the Diesel engine was overhauled, the 
fuel, exhaust and air valves were taken out, reground and replaced; the 
atomiser was cleaned and the clearances on the valves were set by Mr. 
McDonnell. Tt was impossible to start the engine with an air pressure 
of only 350 Ib. per square inch in the blast vessel, as this would be in- 
sufficient to inject the fuel oil into the evlinder. The Diesel engine was 
uscd for driving an alternator by means of a belt : and although the plant 
included three other alternators driven by two steam engines and a water 
turbine, it was impracticable to use the Diesel alternator as a motor, and 
thus drive the engine and compressor until the necessary air pressure had 
been obtained in the blast vessel. In the absence of an auxiliary com- 
means. A printed copy of instructions supplied by tas makers of the 
engine contained the following statement :—1£ by any mishap the air is 
lost and no compressor is availiable, or if the engine cannot be run by 
external means so as to charge the receivers by its own air compressor, 
then these may be charged with carbonic acid gas or oxygen from th: 
cylinders containing these gases, as used for many purp ses. As com- 
pressed oxygen had been so used without accident when the air pressure 
was lost in the previous February, a cylinder of compressed ocygen was 
ordered. by Mr. Sowter from a firm of Dublin chemists, which was de- 
livered at the factory on the morning of Wednesday. July 10th. Oxygen 
cylinders are usually charged with gas at a pressure of 1,800 lb. per square 
inch. Shortly after its arrival the oxygen evlinder was coupled to the 
compressor connection of the blast vessel and the pressure was raised to 
800 Ib. per square inch. The supply of oxvyen was temporarily stopped 
and the valve opened between the blast vessel and the starting vessel: 
compressed air and oxygen thus passed over into the latter vessel. but 
the pressure in this was only slightly raised above 350 1b. per square inch. 
as the pressure in the blast vessel fell from 800 lb. to 750 lb. per 8 quare 
inch. The volume of the starting vessel was about nine times the 
volume of the blast vessel. The valve between the vessels was closed. 
and the oxygen again turned on to the blast vessel until the pressure 
within was raised to 800 1b. per square inch; the oxygen cylinder was 


pressor, the pressure in the blast vessel hed to b» raised by other external 


SER m ee Em Gu 


M: 


f a wide 
fseienre 


" 
\e 
M 


2 Ly 
nntinz é 


k paints 
upanied 
refine, 
ud el 
ierit; 
| trine 
Ss Ve, 
hh other 
te, and 
jl orate 
etat 
Meng 
vrhat 
s len 
elol 
Snead 
ate? 


nals 


3-H. 


THE ELECTRICIAN, SEPTEMBER 26, 1913. 
between the two starting vessels was fractured. These vessels have 
since been tested hydraulically to a pressure of 1,500 1b. per square inch 


‘then removed and the high-pressure air delivery pipe from the com- 
pressor re-connected to the blast vessel. The ordinary fuel (crude oil) 
was then emptied from the fuel pump, and from the engine fuel supply 
pipe which was temporarily disconnected from the fuel valve. The fuel 
pump and pipe were then charged with ordinary lamp oil (kerosene), and 
when the fuel valve connection had been made, several strokes by hand 
were made with the pump, so that the atomiser in the fuel valve casing 
was charged with kerosene. The crude oil was then turned on from the 
supply tank, and the starting lever on the engine placed in the * starting ” 
position. Mr. McDonnell stated that he then opened the valves in the 
following order :—(1) valve from blast vessel to fuel valve; (2) valve 
from compressor to blast vessel; (3) valve between blast vessel and 
pressure gauge ; and (4) starting valve on starting air vessel. The engine 
began to move, and after the starting valve was fully opened, seemed to 
run quite satisfactorily. Mr. McDonnell therefore went to the engine 
platform and put the starting lever over from the “ starting " to the 
* running " position. No firing stroke occurred, but air could be heard 
escaping from one of the valves with a hissing noise. The fitter Coates 
was at this moment standing on the far side of the engine with his hand 
on the air intake pipe which is connected to the air valve on the engine 
cvlinder. Coates made some remark apparently about the escape of air, 
but Mr. MeDonnell did not hear this distinctly ; Coates then moved to 
the other side of the engine, and at this instant an explosion occurred at 
the fuel valve on the cylinder, a blue flame was seen to travel along the 
blast pipe to the blast vessel, and the latter exploded with great violence. 
Mr. Sowter was standing on a concrete platform about | ft. 6 in. above 
the floor level close to the blast vessel which exploded, and was struck on 
the legs by flving metal. Probably the same fragment struck Coates, 
who was on the floor level. in the abdomen, causing his death within a 
Mr. McDonnell was standing on the engine platform and 


few minutes. 
sustained burns to his hands and face as a result of the fuel valve ex plo- 


sion. In addition to these personal injuries, the explosion and flving 
portions of the blast vessel caused. considerable damage to the building 


and plant. 
Particulars have been o` tained as to the condition and position of the 
Through the kindness of 


‘exploded parts of the engine and blast vessel. 
Mr. Edward Hiller, M.L. M. E., Chief Engineer of the National Boiler and 


General Insurance Co., the portions of the fractured blast vessel, fuel 
valve and connecting pipes have been examined. personally, and photo- 
graphs of these portions are shown in the report. By the courtesy of 
Messrs. Mirrlees, Bickerton & Davy, the makers of the engine, the two 
starting air vessels were seen as their works. 
valve cover was found on the platform near the engine cylinder; it 


showed no signs of having been violently projected, but was fractured 
The lower part of the cover was 


across the webs below the spring box. 
fractured on one side close to the gland and inside a stud hole. The top 
of the fuel valve casing which was outside the evlinder cover had a piece 
broken out on the same side as the fracture in the lower part of the casing 
cover. The fuel valve needle was in position in the casing and only 
slightly bent. The perforated washers forming the atomiser were in 
position around the needle. and had a slight carbonaceous deposit on 
them. The air inlet and exhaust valves in the cvlinder cover were both 


found to be leaky, and apparently at least one of these was in this con- 
dition prior to the explosion, Neither of the valves had been damaged, 
and the exhaust passage was coated with the usual sooty deposit. The 
alr-startiny valve was found in order, but it is not clear whether the hand 
lever was left in the “starting " or in the * running " position. Mr. 
McDonnell is certain that he put the lever into the " running ` position, 
and thinks that he probably pulled it back involuntarily at the moment 
of the explosion in the fuel valve casing when he jumped from the engine 
platform. The engine. evlinder cover was quite intact and the bolts 
The blast injection pipe was burst in three 


showed no signs of injury. 
places; the pipe had been opened up and flattened over lengths from 


8 in. to 10 in., and the metal at the edges of these fractures was reduced 
to the thickness of a piece of paper. The interior of the pipe was coated 
with a more or less oily deposit. "The blast vessel was blown into eight 
fragments, and both the top and bottom plugs were com pletely separated 
from the cylindrical body of the vessel. The steel head with the valves 
remained attached to the top plug, and the holding-down studs had not 
been injured. The welding between the top phig and vessel was defec- 
tive for about three-fourths of the circumference. The welding of the 
bottom plug was good and the metal had been torn from the weld near 
the inside edge of the plug. The fragments of the body are of various 


shapes, and showed that the material at the longitudinal weld was prac- 
The fragments show signs of stretch- 


tically as strong as the other parts. 
ing, and as part of one piece had been bent double without indications 


of cracking. the steel appears to have been of good average quality and 
ductility. The interior surfaces of the fragments forming the centre of the 
vessel were blued, showing subjection to a high temperature, but the 
action of heat was less marked towards the ends of the vessel and on the 
plugs. No evidence of corrosion, either external or internal, was noticed, 
but the whole of the internal coating of anti-corrosive paint, with the 
exception of a slight trace, had been removed, probably by the explosion. 
he brass relief valve was broken off. apparently when the top of the 
blast vessel struck some object in its flight. The spring and other parts 
of the valve were in order, and there were indications that the valve had 
operated during the explosion, but a valve 4 in. diameter would offer 
little relicf for an explosive pressure. The wrought-iron strap encirciing 
the blast vessel was broken into several picces, and one piece had been 
blown with such violence against one of the starting air vessels that a 
considerable indentation was made in the metal. This air vessel was 
slightly displaced from its vertical position, and the cast-iron T-picce 


The upper part of the fue’. 
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and found to be sound. The internal pipe of the blast vessel had been 
burst in two pieces in a somewhat similar manner to the blast pipe. The 
copper pipe. connecting the high-pressure air cooler to the blast vessel, 
was broken off near the latter, but showed no signs of bulging or over- 
heating. The air compressor and air coolers were uninjured and in order. 


CAUSE OF THE EXPLOSION. 

Tests have not been made upon the material of the blast vessel, as 
there was no reason to doubt its suitability. Assuming this mild steel 
had an ultimate tensile stress of 30 tons per square inch, and allowing 
30 per cent. reduction in strength for the welding, a pressure of at least 
5,320 Ib. per sauare inch would be necessary to rupture the blast vessel. 
Such pressure might be produced in a vessel containing a gaseous mixture : 
(1) by rise of temperature due to addition of heat from some external 
source; (2) bv rise of temperature due to injection of a mass of highly 
heated gas: (3) by transmission of an explosive pressure wave from some 
connected vessel; or (4) by rise of temperature and increase in the gase- 
ous contents due to ignition of some combustible material within. Pre- 
vious to the explosion., the blast vessel contained a mixture of pure oxygen 
and air in the proportion of about 3 vols. of oxvgen to 2 vols. of air. 
equivalent to about 68 per cent. of oxygen. The gaseous mixture was at 
a pressure of 800 Ib. per square inch, and at a temperature of about 70°F. 
(the temperature of the engine house). In order to produce a pressure 
of over 5,000 Ib. per square inch, the gaseous mixture would have to be 
raised to a temperature approaching white heat. "There is, however, no 
evidence of the proximity of any external source of heat which would 
produce such a temperature. The second cause appears to be equally 
unlikely; though the temperature of combustion in a Diesel engine 
cvlinder may approach white heat, the total mass of gas in the cylinder 
would be inadequate to raise the temperature of the gaseous mixture in 
the blast vessel to that corresponding with the bursting pressure. Deal- 
ing with the third possible cause, the blast vessel was connected to two 
sources from which an explosive wave might be propagated, viz.. (1) the 
high-pressure air-delivery pipe from the air compressor, and (2) the blast 
pipe from the fuel valve casing. Except for a fracture near its junction 
with the head of the blast vessel, the air-delivery pipe was undamaged by 
the explosion. The air compressor apparently was working satisfactorily. 
An explosion originating in the pipe or in the compressor, which could 
produce sufficient. pressure to burst the blast vessel, would have caused 
fractures in these parts. The absence of damaze indicates that the 
On the contrary, evidence*of dam- 


explosion did not originate in them. 
age was found in the condition of the blast pipe and the fuel valve casing. 


The former was burst open and the cover of the latter was fractured. 
Moreover, Mr. McDonnell stated that an explosion first occurred in the 
fuel valve, and then a flame appeared to travel along the blast pipe. 
This suggests that an explosion took place, and the ignition wave passed 
along the blast pipe to the blast vessel. An ignition wave, however, 


cannot be transmitted as such through a g:5seous mixture unless that 
Under normal con- 


mixture contains some combustible constituents, 
ditions the blast vessel and pipe should only cont un compressa! air, 


though at the time of the explosion this air was enriched with oxygen, 
A pressure wave arising 


but this mixture would not be combustible. 
from an explosion either in the engine evlinder or fuel valve casing, how- 


ever, might have been transmitted to the blast vessel. When a Diesel 
engine is running on normal load, the ignition of the fuel oil does not take 
place so rapidly as to cause an explosion, but the finely sprayed oil burns 
more or less quietly in the compressed and heated air. 

well known that on starting these engines the initial strokes are often 
accompanied by explosions of considerable violence, which are- usually 
attributed to an excess of fuel oil in the engine evlinder. The question 
therefore arises, did such an explosion take place in the cylinder of the 
engine, and, if so, did it produce a pressure wave of sufficient intensity 


It is, however, 


? Mr. Sowter 


to be transmitted to the blast vessel and cause its rupture 
is unable to sav whether a tiring stroke occurred in the engine cylinder 
before the explosion in the blast vessel, and Mr. McDonnell neither heard 
nor felt the usual thud of a tiring stroke; he did not think that one took 
place, unless it was simultaneous with the explosion of the fuel valve 
casing. The engine was started by means of compressed air from the 
starting vessel. and made between six and nine revolutions before the 
starting lever wis put into the “running " position. The starting air at 
a pressure of 350]b. per square inch expanded and set the piston in 
motion on the downward stroke ; on the upward stroke almost all of this 
air would escape through the exhaust valve, and normal air from the 
engine house would be drawn into the cylinder previous to the compres- 
sion stroke. Hence, when the fuel valve was put into operation, the fuel 
oil (in this case kerosene) would be injected as a spray into the com- 
pressed and heated air which contained very little more than the normal 
amount of oxygen. The compressed air which injected the kerosene was 
certainly rich in oxygen, and some of this would enter the cylinder, but 
whether in sufficient quantity to cause an excessive explosion in the 
cylinder seems doubtful. Under ordinary conditions of working the 
amount of fuel oil admitted is very small, and the fuel valve is open only 
whilst the piston travels about one-tenth of its stroke—less than 2 in. in 
this engine. Hence, the amount of rich air in oxygen which would enter 
with the charge of fuel would be insufficient to increase the rapidity of 
combustion to such an extent as to cause a very violent explosion in the 
cylinder. Moreover, as the amount of air present in the cylinder is 
always in excess of that required for complete combustion of the fuel, 
unless an excessive charge of fuel was admitted through a defect in the 
fuel valve, or a deposit of carbonaccous matter, either on the cylinder 
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cover or on the top of the piston, was present, there would be no com- | traces of oil, possibly carried over from the blast vessel, or due to creeping’ 


bustrble material with which the excess of oxygen could combine. There 
is the possibility of both an excessive charge of fuel and carbonaceous 
deposits, and it is said that some of the latter remained in the cylinder 
after the explosion. In the present case, the conditions are further 
complicated by leaky air-inlet and exhaust valves before the explosion, 
which would tend to reduce both pressure and temperature of the com- 
pressed air in the cylinder, and also reduce the amount of oxygen avail- 
able for combination with the fuel oil. Any explosion in the engine 
cylinder which could transmit a wave of sufficient pressure to burst the 
blast vessel would in all probability have caused more damage to the 
cylinder and attached parts than was actually found. The evlinder 
cover and cover bolts, the air, exhaust and starting valves were unin- 
jured, and the damage to the fuel valve casing and cover were indicative 
rather of an explosion within the casing than of excessive pressure in the 
engine cylinder. Hence it appears that the explosion was not due to a 
pressure wave (without flame) transmitted from the cylinder to the blast 
vessel. The fragments of the blast vessel, especially those from near its 
central section, bore signs of local heating, and the bituminous lining 
appeared to have been burnt off. The fragments were not much reduced 
near the edges of the fractures, though there were indications that the 
material was sufficiently ductile to have shown, under a steadily in- 
creasing pressure, considerable thinning before fracture. [t may there- 
fore be concluded that an explosion occurred within the vessel and 
developed with such rapidity that an instantaneous pressure was pro- 
duced causing a stress in the walls beyond the ultimate strength of the 
material. The explosion appeared to have been localised near the 
central portion of the vessel, which showed signs of exposure to a higher 
temperature than the ends, and there was absence of any stretching or 
damage to the four bolts securing the steel head to the blast vessel. The 
fractures in the blast pipe and the internal drain pipe indicated violent, 
but localised, explosions. There is evidence that these were preceded 
by an explosion which was more or less localised in the fuel valve casing. 
Under ordinary conditions of working, the blast vessel contains an oily 
emulsion in addition to compressed air. This emulsion is a mixture of 
water, from the moisture in atmospheric air, and traces of lubricating oil 
from the air compressor cylinder. In the case of the engine at Bray, the 
oily emulsion was blown periodically from the blast vessel into the 
starting vessel from which it was drained at intervals. In course of time 
the interior of the vessels becomes coated with oily matter. There is 
definite proof of oily deposits within blast vessels and similar compressed 
air cylinders. ince the explosion at Bray. an explosion of a blast vessel 
occurred on the “ Vuleanus," a ship fitted with Diesel engines, whilst 
lying in port. [ am informed by two engineering experts who examined 
this exploded vessel that the interior had an appreciable coating of oily 
matter. The blast vessel of the “ Vulcanus " had been in use about a 
year, whilst the blast vessel at Bray had been in use over two years, and 
the interior had never been scraped or otherwise cleaned. Many ex plo- 
sions and failures of air receivers, used in connection with compressed- 
air plant for mines, factories and other works, have been traced to ignition 
of lubricating oil or vapour carried over into the receivers. The interior of 
the Bray blast vessel had been coated with bituminous com position which 
would also provide some amount of combustible matter. Moreover, 
since the engine had been standing for a few days previous to the ex plo- 
sion, 1t is improbable that any vapour of lubricating oil was present in 
the blast vessel, especially as the lubricating oil had a flash point between 
325^ k and 450^F. The Departmental Committee on Compressed (ras 
Cylinders reported that "there is no direct proof of the pos- 
sibilitv of the spontaneous ignition of oil in the presence of com- 
pressed. oxygen, at ordinary temperature in contact as it would be with 
metal surfaces. If, however, ignition occurred the explosion might. be 
violent." In view of this statement, it seems unlikely that the spon- 
tancous ignition of the oily deposit on the blast vessel occurred in the 
presence of a mixture of compressed gases containing 68 per cent. of 
oxygen at the ordinary temperature of the engine house. Nome of the 
oily deposit probably was vaporised and ignited by injection of heated 
alr or vapour into the blast vessel. As the engine had only made a few 
strokes, it is doubtful if this heated air or vapour travelled from the com- 
pressor, though ex plosions have been known to occur in this way. Heated 
gas or vapour could, however, enter the blast vessel by means of the blast 
or alr-injection pipe. Before the engine was started, this blast pipe 
would be filled by the blast vessel with a rich oxygen mixture which 
would be in contact with the kerosene in the fuel valve casing. The flash 
point of ordinary kerosene is between 70°F. and 90°F., and it is conceiv- 
able that kerosene vapour might have diffused into the oxygen mixture 
in the casing and blast pipe. ‘The kerosene or its vapour might have been 
ignited In several ways, but it is difficult to say what actually occurred. 
When the fuel valve was opened, the kerosene in the casing mav have 
been ignited by a flash back from the cylinder; a case is known in which 
this occurred with ordinary air injection, owing to the fuel valve sticking 
up, and a considerable length of the blast pipe was burst open. Again, 
kerosene would ignite at a lower temperature in compressed oxygen than 
in air, and it is possible that it might have been detonated in the oxygen 
mixture by the fuel valve coming down on to its scat. Further, Sir 
Boverton Redwood has demonstrated that kerosene (F.P. 79: F.), if finely 
sprayed by pressure through a leaky rivet hole, formed a mist which 
readily ignited at a temperature of 50°F. Therefore, if any obstruction 
was present in the fuel-oil orifice in the valve casing, the mere spraying of 
kerosene into the oxygen mixture might have p oduced ignition. Whatever 
vale can, emi whether originated from the cylinder othe 
one ae E Ae vara ear that an explosion occurred in the 

tent the blast pipe showed on its interior surface 


of fuel oil along the pipe, or accidental injection in operating the fuel 
pump by hand. The explosion in the valve casing probably vaporised 
some kerosene which would propagate on ignition along the blast pipe 
and set up violent local ex plosions which burst the pipe, producing the effect 
observed of a tlame travelling alongthe pipe. The flame would travel to- 
the blast vessel, raise the temperature sufficiently to vaporise and ignite 
the oily deposit and the bituminous lining, which in the presence of excess 
of oxvgen produced a violent explosion. The blast vessel probably con- 
tained some condensed water, and as water vapour would be present both 
in the vessel and piping, this may have accelerated the velocity of explo- 
sion and even added to its intensity. Dixon has shown that gaseous 
mixtures which cannot be exploded when perfectly dry will do so readily 
when a trace of water vapour is introduced, and that the velocity of the 
explosion is enormously increased by the presence of water vapour. The 
fact that the oxygen mixture in the blast vessel and blast pipe was at a 
pressure of 800 lb. per square inch would not affect the propagation of an 
explosion from the valve casing, for Berthelot has shown that the velocity 
of transmissions of explosions is independent of the pressure, the dia- 
meter of the tubes containing the explosive gaseous mixture, and also of 
the material composing the tubes. There is no doubt that the presence 
of more than three times the normal amount of oxygen in the blast vessel 
added greatly to the violence of the explosion, and also facilitated tho 
transmission of the explosion from the fuel valve, if it did not actually 
cause the initial explosion in the fuel valve casing. But it seems also» 
clear that an ex plosion of the blast vessel would not have occurred if the 
walls of the vessel had been free from oily deposit. How far the anti- 
corrosive lining added to the effeet it is impossible to say. 

Shortly after starting a Diesel engine, the starting air vessels are 
charged to a pressure of 850 Ib. to 900 Ib. per square inch, which pressure 
should be maintained, The pressure in the blast vessel varies with the 
load. but should not be allowed to fall below 520 1b. per square inch. 
Whilst an engine may be set in motion with a starting air pressure as low 
as 350 ]b. per square inch, it is generally impossible to obtain a firing 
stroke unless the blast air pressure exceeds the. compression pressure 
(500 lb. per square inch) in the engine cylinder. 
in attempting to start an engine, that the starting air is lost through 
some temporary defect, and the pressures are so reduced that it is im- 
possible to start without re-charging the air vessels. Several makers of 
Diesel engines are of opinion that this loss of starting air rarely occurs, 
but the general ex perience of many users of these engines is the reverse, 
especially with first installations where the engine attendant has not had 
time to gain much experience with this type of engine. The air pressure 
had been lost on only three occasions at Bray during the 2} years the 
Diesel engine had been running, but this engine was under the super- 
vision of experienced engineers. In some plants, the air pressures have 
been lost as often as six times in I2 months with a single set : one instance 
is known where the air pressures were lost from the six air vessels com- 


prising two sets, due to the carelessness of an engine man in failing to 


turn on the fuel oil when starting an engine. There are several methods 
by which the air vessels can be re-charged, viz. : (1) the engine and com- 
pressor may be driven by some other source of energy; (2) an auxiliary 
air compressor may be installed ; (3) one or more of the air vessels may 
be taken out and re-charged either by the engine makers or by some firm 
with a Diesel engine or suitable air compressing plant ; (4) cylinders of 
compressed air or of other compressed gases may be obtained. The 
method of re-charging adopted in any particular case will depend upon 
the local circumstances. Where two or more sets of Diesel engines are 
Installed, loss of air from all the sets of vessels should be a rare occurrence, 
as these are usually connected by piping so that an engine can be started 
from any air vessel. Where a Diesel engine is used to drive a direct- 
current dynamo, this may be run as a motor by means of current from a 
storage battery or from another generator set. lf other prime movers 
are used on the premises, it may be possible to drive a Diesel engine by 
means of shafting and belting connected to these. Auxiliary air com- 
pressors driven by a small petrol engine, oil engine or electric motor, are 
sometimes installed with large sets of Diesel engines ; and such auxiliary 
engines and compressors are invariably fitted with marine Diesel sets, 
as large storage vessels are used and the engines are generally driven by 
compressed air when manoeuvring. Owing to additional expense, power- 
driven auxiliary compressors are rarely provided with ordinary Diesel 
plants, but several engine makers supply hand pumps for re-charging 
purposes; these. however, are extremely slow and need relays of men to 
work them. The removal of the air vessels is often troublesome, and 
considerable delay is involved if they have to be sent a distance by rail 
or steamer for re-charging. Nevertheless, this procedure has been 
adopted in several instances, Cylinders of compressed air (pressure 
1.800 Ib. per square inch) can be obtained from the gas compressing firms 
in London and some of the large provincial cities. Such cylinders have 
been utilised on several occasions for re-charging the air vessels of Diesel 
engines. But these facilities do not appear to be generally known, and 
so far as can be ascertained this method of re-charying is not specifically 
mentioned in the instructions issued by any of the British or Continental 
makers of Diesel engines. Cylinders of other compressed gases, such as 
carbon dioxide, nitrogen, hydrogen, ammonia and oxygen can also be 
obtained in most towns, whilst cylinders of compressed carbon dioxide 
and ammonia are often carried on ships for use in refrigerating plants. 
Carbon dioxide and nitrogen are inert gases, and will not form any explo- 
sive mixture either with air, oil, or oil vapour; and though they will 
modify the combustion of oil fuel, they may be considered as suitable for 
re-charging purposes, Cylinders of liquid carbon dioxide are cheap and 
easily obtainable; this gas is therefore generally suggested in the ine 
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structions issued by Diesel engine makers and often used by their clients. 
Still, there are some disadvantages attaching to the use of carbon dioxide, 
as considerable care has to be exercised in charging the vessels, and the 

Moreover, if the blast vessel 
requires charging with carbon dioxide in addition to the starting vessel; 
the exhaust gases will contain quantities of unburnt carbon when the 
engine is first started, and the exhaust valve should be taken out and 
Use of compressed nitrogen for re- 


charging air vessels is prohibitive on account of the cost of cylinders of 


gas cylinder must be kept in warm water. 


cleaned at the first opportunity. 


this gas. 
Hydrogen and ammonia are combustible gases, and for this reason they 
At ordinary temperatures 


ammonia liquifies at a pressure of about 120 lb. per square inch, which 
Compressed hydrogen is 

easily obtainable, but when mixed with air in certain proportions the 
mixture is highly explosive and the temperature of ignition decreases as 
One case was found where an 

engineer had obtained a cylinder of compressed hydrogen for re-charging 
the blast vessels of a Diesel engine, and its use for this purpose might have 
been attended with disastrous results, but, fortunately, the engine was 
connected to a dynamo, and this was used as a motor to drive the engine 
and compressor until the necessary pressure had been obtained. Under 


are not suitable for re-charging purposes. 


is inadequate for re-charging the air vessels. 


the pressure of the mixture is increased. 


normal conditions pure oxvgen is a very active supporter of combustion, 
but when compressed this activity is considerably increased, and the 
ignition-tem perature of any combustible vapour would be lower in com- 
pressed oxygen than in the gas at atmospheric pressure. Hence the 
danger, recognised by gas compressing firms, of allowing compressed 
oxygen to come into contact with oil or grease. "These firms issue in- 
structions to their customers warning them not to use oil or grease for 
lubricating valves, gauges. or other fittings on oxygen cylinders. This 
recommendation was also made by the Departmental Committee on 
compressed gas cylinders in their report. Under these circumstances, 
compressed oxygen is not only unsuitable for re-charging the air vessels 
of Diesel engines, but its use is obviously dangerous. Nevertheless, 
some firms of Diesel engine makers have issued instructions that com- 
pressed oxygen may be used for re-charging purposes, as cylinders of this 
gas are easily obtainable. Oxygen, however, does not appear to have 
been used to any extent for these purposes, and in addition to the two 
occasions at Bray in February and July, 1912, only one other case of its 
use in Great Britain has been noted. In this latter case the engine was 
started without accident, but the amount of oxygen added to the blast 
vessel appears to have been less than that used at Bray in July last. On 
both occasions at Bray the amount of oxvgen was practically the same, 
and there is some difficulty in suggesting why no trouble occurred on the 
first occasion and vet such disastrous results on the second. It is possible 
that the. higher atmospheric temperature prevailing in July may have had 
some effect tending to produce the explosion. The higher temperature 
would cause (1) vaporisation of more kerosene in the fuel valve casing ; 
(2) the kerosene vapour would be more readily ignited by detonation or 
otherwise ; (3) the compressed air delivery to the blast vessel would be 
at a higher temperature and therefore contain more oil vapour with a 
greater deposit in the blast vessel and blast pipe. On the other hand, the 
fuel valve possibly stuck up on the second occasion, or there might have 
been some obstruction in the fuel orifice which caused the kerosene to be 
finely spraved into the richly oxygenated air and so ignited at a compara- 
tively low temperature. 

As the result of inquiry it has been ascertained that at least two explo- 
sions of the blast vessels of Diesel engines have occurred on the Continent, 
owing to the use of compressed oxygen for re-charging. Through the 
kindness of the London representative of the Maschinenfabrik Augsburg- 
Nürnberg A. G. a report has been obtained of one case whieh occurred 
at a tube works in Bavaria in December, 1910, resulting in the deaths of 
two workmen and injuries to others who were engaged in starting a 50 H.P. 
Diesel engine constructed by a rival Augsburg firm, now in liquidation. 
The foreman had obtained a cylinder of compressed oxygen from the 
welding department, and charged the blast. vessel and one starting vessel 
with the gas. When the starting lever was put into the “ running” 
position, the blast vessel exploded with great violence, and the fragments 
struck the unfortunate men. The cause of the ignition in this case has 
not been satisfactorily ex plained, but was supposed to be due to presence 
of lubricating oil, carried over from the compressor into the blast vessel. 
Only a single stage compressor appears to have been fitted on this engine : 
the air supply for the compressor was faken from the air compressed in 
the engine cylinder on the u pward stroke of the piston. Many explosions 
and failures of air receivers connected with air compressing plants have 
been recorded in the past, which have been traced to the presence of 
lubricating oil in these receivers. As the result of inquiry, it has also 
been found that similar explosions have occurred in the pipes and air 
Vessels of Diesel engines. At Barrow. in 1911, an engineer was killed by 
the explosion of a compressed-air receiver pipe of an experimental oil 
engine on the Diesel principle. The pipe was cooled by a water-jacket, 
but at the inquest the works chemist attributed the explosion to ignition 
of lubricating oil vapour which had been carried over from the com- 
pressor and formed an explosive mixture with the compressed air. In 
several cases explosions have occurred in the high-pressure air delivery 
pipe near the compressor. Generally the pipe had been subjected to a 
high temperature, and contained carbonaceous deposits, showing that 

carbonisation and ignition of the oil vapour had occurred. In some 
instances these deposits appeared to have choked the pipe sufficiently to 
cause an explosion by rise of pressure. In one case an explosion which 
occurred in the blast vessel blew the safety valve across the engine room 
and fractured the blast pipe near its connection with the steel head on tho 


blast vessel. Whether ignition in this case originated in the high-pres- 
sure air pipe or in the fuel valve casing and extended along the blast pipe 
cannot be definitely determined. It is, however, evident that owing to 
presence of oil in the blast vessels of Diesel engines there is the same 
possibility of ignition and explosion in these vessels as in the air receivers 
of ordinary air compressing plants. Moreover, the ignition-tempcrature 
of the oil vapour is lowered at the high pressures emploved with Diesel 
engines. Mineral lubricating oils with high flash points should always 
be used in the cylinders of air compressors. Since any defects in the 
cooling arrangements, or in the discharge valve of a compressor may 
result in a considerable rise in temperature of the compressed air. the 
amount of lubricating oil vaporised may be increased, and the ignition- 
temperature easily reached if the defect is not discovered. Tempera- 
tures above 130?F. have been taken on the outside of a blast vessel, with 
an engine running under normal conditions. There is also the possi- 
bility of ignition of the oily deposit in the blast vessel of a Diesel engine, 
by a “ back fire " from the engine cylinder into the fuel. valve casing and 


Such a case is known to have occurred in connection with a 


blast pipe. 
marine Diesel engine; the blast pipe was burst for a length of 20 ft. In 


addition to explosions from ignition of oil vapour, explosions of the high- 
pressure air cooler casings have occurred, and some of these have caused 
personal injuries. (Cooler casings are usually made of cast-iron, and 
contain the high-pressure air pipes around which cold water is circulated 
to reduce the temperature of the compressed air before it is delivered to 
the blast vessel. The compressed air, and possibly also the particles of 
solid matter which it contains, appear to exercise a scouring action on the 
interior of the pipes, especially in the neighbourhood of bends. After a 
time the pipes may be reduced in thickness to such an extent that they 
are unable to withstand the pressure of 650 lb. to 900 lb. per square inch 
to which they are subjected. and therefore burst. If this should occur 
within the cooler casing, the cast-iron is unable to withstand the stress 
suddenly imposed by the high pressure, and usually the end of the casing 
is projected violently across the room. An ordinary spring loaded safety 
valve is quite inadequate to relieve the sudden pressure exerted, and 
other safeguards should be provided, e.4., thin diaphragms of metal or 
other material which readilv rupture with excessive pressure. 
PREVENTION OF Ex'rLosioNs IN CONNECTION WITH DIESEL ENGINES. 
Though a few Diesel engines have been working for over 10 vears. and 
a considerable number have been in use over three vears apparently 
without any serious accident or breakdown, it must be admitted that 
certain latent possibilities of accident exist, even when the plant 15 under 
the direct supervision of skilled engineers. Itis not suggested that there 
is no risk of accident with other types of engines driven by steam, gas, 
oll or spirit. Though many makers of Diesel engines are of the contrary 
opinion, the average user of these engines considers that, owing to the 
high pressures employed and the accurate fitting required in the working 
parts, they should be entrusted only to skilled attendants or at least to 
attendants under the direct supervision of an experienced enginere. 
Whilst it is natural that Diesel engine makers do not wish to advertise 
cases of breakdowns or accident in connection with these engines, as the 
result of inquiry several cases of accident due to failures of the air com- 
pressing plant have been brought to light and others have occurred with 
engine parts not relevant to this inquiry. One is, therefore, forced to the 
conclusion that the experiences of various makers and users with regard 
to failures and accidents, if published, would be advantageous to the 
engineering public. Dealing with the prevention of those classes of 


accidents previously mentioned :— 
I. The blast and starting air vessels are usually made of mild ste l of 


suitable quality. In some cases the whole vessel is solid drawn, in others 
the body is solid drawn and the ends welded, or the body lap-welded and 
the ends welded. These vessels are made to specification, and their con- 
struction is generally supervised by engineering inspectors of Llovds or 
similar authorities. The thichness of the material is such as to allow an 
ample margin of safety for working stresses, and the tinished vessels are 
tested hydraulically to about twice the working pressure, but stretch 
tests of the vessels, as recommended by the Committee on Compressed Gas 
Cylinders, do not seem to be generally carried out. 

- 2. Some firms have the vessels coated internally with anti-corrosive 
paint, but other firms consider that this is liable to scale off and cause 
trouble by entering the pipes and valves, whilst it may provide com bus- 
tible material in the blast vessel. Some engineers are of opinion, that if 
corrosion occurs in the vessels, small holes will be formed through which 
the compressed air will escape without explosion. It may be mentioned 
that one firm of continental engineers are now said to be shrinking 
wrought-iron bands or sleeves on the lower ends of their air vessels to 
prevent the fragments flving in the event of an explosion. There can be 
no doubt that corrosion is liable to occur in the air vessels, owing to the 
quantity of water vapour condensed in them, and if the air supplv for 
the compressor is drawn from a source which contains acid fumes (such 
as the neighbourhood of a batterv room), then the condensed water may 
contain appreciable quantities of acid, and the corrosion may be rapid. 
The large siarting air vessels fitted with some marine Diesel engines are 
constructed like small boilers, and fitted with manholes giving access to 
the interior ; but ordinary air vessels have no provision which will allow 
internal examination, except the small hole in the top plug. If such 
provision is made, the cost of manufacture o` the vessels would be in- 
creased, more joints will be necessary, which are difficult to keep tight 
with pressures of 900 lb. per square inch. So far, Llovds have not issued 
anv rules with rega"d to examination of the air vessels of Diesel engines, 


but rules have been issued by the Germanischer Lloyd. 


3. Compressed gases other than air, carbon dioxide, or nitrogen should 
be absolutely prohibited for the pu ‘pose of re-charging the air vessels of 
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Diexel engines, and & statement to this effect should be printed in the 
instructions issued by engine makers. Some of these do not appear to 
issue any instructions on the subject of re-charging air vessels, but it is 
desirable, if accidents are to be avoided, that some guidance should be 
given both to the engine user and his employés. Since the fatality at 
Brav many Diesel engine makers have issued notices warning their clients 
not to use com pressed oxygen for re-charging purposes. 

4. Various means have been adopted to minimise the amount of lubri- 
cating oil which passes over into the blast vessel from the air compressor. 
Only mineral oil with a high flash point, and the smallest practicable 
quantity, should be used for lubricating the air compressor cylinder. In 
some plants it may be practicable and advisable to provide special oil 
separators between the air compressor and blast vessel, as consderable 
difficulty is experienced in removing the last traces of oil from the com- 
pressed air. 

5. Adequate arrangements should be made for cooling the high- pres- 
sure air. and the cooling pipes should be fitted with drains through which 
condensed water and oil can be periodically removed. Incidentally, 
cooler casings should either be made with sufficient material to withstand 
the maximum air pressure in the cooling pipes, or adequate mcans of 
relieving the pressure should be fitted on the casing. 

6. Onlv in a few instances have attem pts bcen made to clean or examine 
the interiors of Diesel air vessels after a period of use. It is contended by 
some engineers that the coating of oil on the interior of an air vessel is an 
advantage. as it acts as an anti-corrosive and so preserves the metal. 
On the other hand, this oil is regarded as a source of danger by many 
experts, and it prevents any examination of the metallic surfaces. Much 
of the oil coating can be removed by scraping, or bv suitable solvents. but 
these methods are probably not so satisfactory as the use of steam. This 
could be applied in some instances without removing the air vessels from 
their place. Steam is always used to remove the oil from the tanks and 
other parts of oil tank ships before they are entered for repairs. The 
frequency with which air vessels should be cleaned and examined must 
depend to some extent on the num ber of hours an engine ix in use, and 
on ihe opportunities afforded for such work when the engine is standing. 
At one works it was ascertained that the blast vessel of the Diesel engine 
was cleaned every six months, but in many works the air vessels had not 
been opened up for two or three years. 
or trouble would be involved if Diesel engine users had the air vessels 
cleaned and examined periodically, say, every 12 months or oftener. 

7. It might also be advantageous to test the air vessels hydraulically 
to twice their working pressure about once in four years ; the expansion 
of the vessel should be gauged whilst under test. As Diesel air vessels 
are not subjected to shock or rough usage under normal conditions of 
working, there is less necessity for periodical annealing than in the case 
of compressed gas cylinders, although annealing before the quadrennial 
test would improve the ductility of the material. 

8. Various suggestions have been made with regard to provision of 
some device to prevent transmission of an explosion from the fuel valve 
along the blast pipe to the blast vessel. The interposition of a non- 
return valve in the blast pipe is not considered practical by the majority 
of engineers, as such a valve is liable to stick owing to the presence of 
oily matter, and even if this did not happen it is probable that an explosion 
would travel with such rapidity as to pass the valve before it closed. One 
firm are now fitting relief valves on the blast pipes of their engines close 
to the fuel.valve casing. It is considered that in the event of a “ back 
fire" or explosionin the fuel valve casing, the relief valve would operate 
and prevent progress of the explosion along the blast pipe. 

9. Another firm (Messrs. John I. Thorneycroft & Co.) have devised a 
flame intercepter which they have fitted in both the blast and starting air 
pipes of a Diesel engine. This consists of a cylindrical steel chamber 
6 in. diameter, 4 in. long. 3 in. in thickness; the interior of the chamber 
is packed with a series of thin perforated metal plates, soldered together 
near their edges, and held in place by distance pieces which come into 
contact with the steel covers of the chamber. The covers are } in. thick, 
recessed on the inner side to form a joint with the end of the chaniber, the 
whole being held together by six 2 in. bolts between the covers. The 
holes in adjoining perforated plates are staggered. Suitable unions are 
screwed into the centres of the covers so that the intercepter can be placed 
in a line of piping. If an explosion travels along a pipe and reaches an 
intercepter, the temperature of the gases will be reduced below the 
ignition point of any oil vapour by contact with the metal in the per- 
forated plates. The Jarge diameter of the intercepting chamber will also 
reduce the velocity of the gases passing through. The intercepter is of 
simple construction, and can be readily removed and cleaned when 
necessary. 

CONCLUSIONS. 

The inquiry leads to the following conclusions :— 

_1. The explosion of the blast vessel was caused by the ignition of an 
oily deposit. on its interior. : 

2. Ignition was transmitted by a flame explosion from the fuel valve 
casing passing along the blast pipe, but there is no evidence to show 
whether this ignition originated in the fuel valve casing or was trans- 
mitted from the engine cylinder. 

3. Ignition wasfacilitated, and the resultant explosions were intensified, 
by the large volume of compressed oxygen contained in the blast vessel 
and blast pipe. 

4. This compressed oxygen had been used in the blast vessel in order 
to raise the pressure sufticientlv to start the engine, and was so used in 
B with the printed instructions issued by the makers of the 

ngines. 


5. Owing to the presence ot deposits of lubricating oil carried over from 


Very little additional expense , 
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the compressors, the same danger of ignition and explosion exists in blast 
vessels of Diesel engines as in the air receivers of air-compressing planta. 

6. There are considerable practical difficulties which prevent the 
removal of all the lubricating oil vapour from compressed air before it 
enters the blast vessels, although entire removal is very desirable. 

7. “ Back fires " or explosions are sometimes transmitted from the 
cylinders of Diesel engines to the fuel valve casings and blast pipes ; and 
ignitions, sometimes accom panied by explosions, occur in the high. 
pressure air delivery pipes of the com pressors. 

8. Loss of air pressure from the blast and starting air vessels of Diesel 
engines occurs more frequently than the engine makers admit. This 
loss is often due to carelessness, but sometimes due to the inex perience of 
the engine attendant. 


RECOMMENDATIONS. , 


It is suggested that the observance of the following recommendations 
would tend to reduce the risk of explosions and accidents in connection 
with the running of Diesel oil-engines. 

1. Compressed oxygen, on account of itsintense chemical affinity, and 
combustible gases like hydrogen should not be used for the purpose of 
re-charging air vessels, and a warning to this effect should be issued by the 
makens of Diesel engines. 

2. Definite instructions should be issued by the makers with regard to 
the adoption of safe methods for re-charging air vessels. 

3. Only competent engineers, or experienced men under the direct 
supervision of a qualitied engineer, should be employed as engine 
attendants on Diesel plants. 

4. Traces of oil or oil vapours should he removed as far as practicable 
from the com pressed air before it passes into the blast vessel. 

5. Air vessels, especially blast vessels, should be cleaned and examined 
internally as far as practicable once every 12 months ; they should also 
be tested hydraulically once in every four years, and the amount of 
expansion of the vessel under the test pressure should be carefully 
gauged. 

6. Some device should be fitted for preventing the transmission of 
flame explosions along the com pressed air- pipes. 

An appendix gives particulars of 19 explosions in connection with Diesel 
oil engines. 
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CORRESPONDENCE. 


ELECTRICITY IN AGRICULTURE AND 
HORTICULTURE. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sig : The following communication has been received from 
Miss E. C. Dudgeon, of Lincluden House, Dumfries, regarding 
her experimental work on the acceleration of plant growth 
under mercury vapour lamps :— 


Seeds germinated several days, and in some cases weeks, before those 
&own and grown under precisely similar conditions in control house, 85 
the following table will show :— 


Ex perimental Control 

house. house. 

French beans .......... eee HIR 13 days. ...... 21 days. 
Carrots o oo ees EU Eos oxi edge es AMT us - ues 26 ,, 
Cauliflower se cdesicse xe eade ees exp eaput Gs su iussus 253 p 
ET EN EEEE ee eae eee N cus c3sves O4. p 
Tx Loos iouis vosu enn eT ux Ea 0S | - e m 12 ,, 
Maple peas .,.....ese HMM Bo ay uies 16 , 
Vegetable peas (Filbasket) ..............- IMECEEC 16 ,, 
Oats rrr er ee eee ELT 7 TE 12 ” 
Barley ——Ó— RCM M. gk. ‘sabes 12 ,, 
Wheat cunei cites oaewe ssa rS BETA MES S ERE e hi. wees 16 ,, 


Several other seeds (foreign), such as China and Syrian beans, Soya 
beans, were experimented with for germination with similar results. 

'The quality of seedlings was remarkably good, being sturdy of stem and 
strong in leaf. 

The tem perature of the greenhSuse was kept low, tle following being the 
averages for three months :— 


Ex perimental house. Control house. 


Dav. Night. Day. Night. 
January quisi 58 deg. 46 deg. ...... 59deg. 48 deg. 
February ............... GOs uc 46 uu one 6T 5, 50 » 
Mareh 2255 erre 19. 2 GE. uy eese TS ove 30 » 


The control house is situated in a position where it gets slightly more 
sun than the experimental house, which caused the rather higher tem- 
perature on the average. The earth temperature was taken at intervals, 
during the time the lamp was on, after sunset in both houses, and showed 
no perceptible difference. . 

All plants responded satisfactorily to the light treatment. Besides 
seeds, geraniums, roses, carnations, heliotrope were placed in the house, 
and showed a marked increase in foliage and flowers of good size. colour 
and shape. ‘The rose tree. Belle Lyonnaise, which had flowered all the 
previous summer and autumn was pruned in November as bare as a vne. 
In two weeks it showed leaf, in six weeks buds, and has continued to 
bloom ever snce. Strawberries flowered abundantly, and the fruit 
ripened very well. It was proved that there was an increase in the crop 
of 25 per cent. 
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pn 
Cost of energy per annum for cooking by gas for four persons— 


The plants are placed on a staging about 4ft. from the lamps; 
the radiation extended over the whole house (20 ft. long), which was 


tested by area e printing paper exposed after sunset. The best 
results were those obtained within 8 ft. radius of lamp. As the radiation 
became less the growth was less, as could very soon be seen by a casual 


glance over the staging. 
The lamp was put on about an hour before sunset and kept on for about 


4} hours. 
The general inference from the experiment is that if carried out on a 
A 


large scale would be a source of great profit to the market gardener. 

considerable amount of heating is saved ; the seedlings require practically 
no hardening off before being planted in the open. I put out about a 
dozen cauliflowers in March, protected the first night by a glass shade, the 
next two nights a mat thrown over, and after that nothing. They were 
exposed to frost, but their growth is in no way retarded, and thev look 
remarkably strong plants. Beans and peas are now ready for use, those 
in the control house being much later; pods in the control house formed 
but quite two weeks behind experimental. I failed altogether with 
lettuces in the control house ; they apparently required more heat. Also 
French beans, both of which did well in the experimental house ; in fact, 


the lettuces were very fine. 
The expense of the lamp is not much. A practical electrical engi- 


neer worked out for me that the consumption would be rather less than 


3 kw. per hour. 
Prof. Priestley (Bristol University) made the analysis of the plants, 


and following is a quotation from a lecture delivered by him in London 


on April 3 regarding my ex periment :— 
“ The light seems to have been extraordinarily efficacious, producing 


accelerated germination, increased growth, greater depth of colour, and, 
more important still, no signs of the lanky, unnatural extension of plant 
usually associated with forcing. Rather, the planta exposed to the 
radiation seem to have grown if anything more sturdy than the control 
plants. A structural examination of the ex perimental and con- 
trol plants carried out by means of a microscope fully confirms Miss 
Dudgeon's statements, both as to the depth of colour and greater sturdi- 


ness of the treated plants." 


— We are, &c., 
THE WESTINGHOUSE CooPER Hewitt Co. (LTp.), 


Sept. 18. M. Foutps, Manager. 


EXPERIMENTAL WIRELESS ANTENN.F. 
TO THE EDITOR OF THE ELECTRICIAN. 

“Sm: On reading some time ago of Mr. Campbell Swinton's 
experiments, using a bedstead as an antenna, I resolved to 
attempt to get similar results. After some trials I have suc- 
ceeded in receiving good readable signals from the Eiffel 
Tower with an antenna consisting purely of 6 ft. to 8 ft. of 
horizontal wire connected electrically to an ordinary bicycle. 
The latter, leaning against the wall, was insulated by its tyres 
and the celluloid-covered handle-bar. The wire being hori- 
zontal it will be noticed that the maximum height of the 
antenna so formed was 3 ft.—i.e.. the height of the bicycle. 
The whole apparatus was on the ground floor. 

My receiving apparatus includes a simple two-slide tuning 
inductance, a 4,000 ohm telephone, and a crystal detector. 
Normally an external roof antenna is used ; it was, of course, 
disconnected for the experiment. 

The electrical capacity of the bicycle was small as compared 
with that of the roof antenna; far more inductance was, 
therefore, needed in the circuit. For the Eiffel Tower wave 
about 2,000,000 ems. inductance are needed with the normal 
antenna; about 6,000,000 to 7,000,000 were needed for the 
experimental one. | 

Good results were also obtained using the normal antenna, 
but with the bicycle (insulated) as an electrical counterpoise. 
No earth connection was used at all in this experiment. 

The installation is not far from the sea at Brighton ; it is 
thus about 200 miles from Paris.—I am, &c., 

Brighton, Sept. 21. P. J. RYLE. 

COST OF ELECTRIC COOKING. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: With reference to Prof. Morris’ article on electric 
cooking in THE ELECTRICIAN of the 19th inst., the following 
The gas figures are the result 


of one year’s working, the family consisting of four persons :— 


Cost of food cooked per year per person— Gas. Electricity. 
Grocery and fruit............... esce eee £5-0 - £5-0 
MGB DN DENT 5-0 ee 4-0 
PBN E mad ess etti so osten outs 0.75. ... 0-75 

£10-75 £9-75 


21,000 ft. @ 2s. 6d. per 1,000........... ‘iiss. £2020 
Hire of stove and meter .............. eere = 03 
£2-925 
Cost per person per annum .......... esee nnn = £073 
Total cost of food and gas per person per annum ............... -£11:48 
Cost of electricity per annum for five persons— 
2.034 units (© Ib oed tame e EX ERU RE Ege vs = £12-22 
Hire of apparatus and meter ..................... = 2-00 
£14-22 
Cost of electricity per annum per person............... = £2844 
Total cost of electricity and food per person per annum ...... = £12:59 
Net increase electricity over gas per person per annum ....... = £1-11 


The cost of meat as cooked by electricity has been taken as 
£1 less on account of the saving in weight effected by this 
method as co npared with gas. Electricity has been taken at 
Id. per unit as this is a more normal figure. . The hire has been 
reduced from £3 to £2, as £3 18 considered to be above the 
average. The saving in domestic service has been ignored, as 
about 90 per cent. of homes have no outside help and 
consequently any saving in labour cannot be legitimately 
considered a money saving.—I am, &c., 

Ealing, Sept. 23. 
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NOTES ON THE LOCOMOTIVES FOR THE MITTENWALD 
RAILWAY.* | 


BY DR. EGON SEEFEHLNER AND F. POPP. 


F. MvnPByY, B.Sc. 


———— M 


The first plans for this railway were made about seven years ago’ 
The main requirement was that loads of 90 tons should be hauled at a 
speed of 30 km. an hour on gradients of 3-6 per cent. It was 
supposed that a locomotive with two motors, each capable of a 
steady load of 300 H.P., would be sufficient, these motors being 
geared to the driving axles in the manner that was then usual. But 
the railway authorities objected to gearing on principle, and the 
direct drive by means of cranks and coupling rods was the only 
solution. Moreover, there seemed in this case to be little advantage 
to be derived from the two motors as opposed to one, especially 
secing that motors of 1,000 n.r. had in the meantime been tested 
on work of this kind. A single motor, placed in a higher posi- 
tion, can be carried on the springs; and as the rails only weighed 
26 kg. per metre, this point seemed of great importance. 
Moreover a motor of this kind is easily accessible for inspection or 
repair, as compared with two smaller motors more or less hidden 
away in the framework. Doubtless there is something to be said 
for regarding a second motor as some kind of reserve in case of break- 
down; but this is apt to be illusory. In the case of the New York, 
New Haven & Hartford Railway there are eight motors on the 
locomotive, and there may perhaps be some real reserve in case of 
breakdown; but it is obtained at thc expense of great complication 
in control. If, however, there are only two motors, each of which,is 
capable of doing half the work, there appears to be very little to fall 
back on if one motor breaks down, Neither was artificial cooling 
adopted for motor or transformer. Ventilating channels were 
built in the body of the motor, and a fan was arranged on the rotor ; 
the transformer was placed in an oil chamber, arranged in one of the 
ventilating passages, but it was felt unsafe to. trust entirely to the 
working of a small ventilating motor. = 

The appended table gives comparative figures for a number of 
locomotives on different lines. Some sort of. comparison is possible 
between the various types; but unfortunately in all cases it is not 
possible to get figures for comparing the most important point, which 
is probably the ratio of the weight of the locomotive to the torque 
which the motors are capable of producing as a steady load. The 
weight of the mechanical part of the construction no doubt affects the 
figures. It can, however, be seen that single-phase locomotives with 
direct drive and natural cooling weigh on an average 17-8 kg 
per metre-kilogramme of torque on an hourly rating; with artifici: 1 
cooling and gearing this figure falls to 11, with three-phase loco- 
motives and direct driving motors the figure is 9, and with artificia: 
cooling and gearing it falls to 6-4. Artificial cooling, taken in 
combination with gearing, produces a saving in weight of 30 per cent. 
Useful comparisons may be made between the Mittenwald loco- 
motives and those on the Lótschberg railway. The latter are geared 
down in the ratio of 3-25 to l1; they carry two motors, each of 
1,000 H.P.. and were made by the Oerlikon Co. They weigh 45 kg. 


* Abstract of an article in “ Elektrotechnik und Maschinenba 1." 
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Table I.—Civing Comparative Particulars for Various Railways. 


Output in n.r. 


Tractive 


Weight of elec. 
trical equipment 
in kg. 


Weight of locomotive. 
Weight in 
tons, 


Total — =? = 
weight. ei om ee Per kg. of Per kg. of 
9 ax ue tractive tractive 
N Tn ! m. KE. Per H.P. effort and | Per n.r. effortand |——_ =. — _ 

ame o Lies way, anc per m.kg. perm.kg.|  . 
manufacturer. MEL -1 = b l E of torque. of torque.) € 
K —coupling rods. = E T "- D 
: ~ ay, > = = —— < ——$—— | —— | o3 
Z - gearing. ¥. “ss =~ x - —_— = 
E "I Es = A . ; ; . E 

-: be, ‘— 5 S z i of E = æt 3 

" : T (oS |] 5 ao] f i - i Sls Sad 1S las oe E 

> bf z 9e E) oa ee p^ = = = t c p c = E 9 2 

je - - XT - -£ - z a - i: z e z = - — = 

o i = y c 77 “x — ae | i i = 5 : a 

< -— = ae Eco >, A 7 = 2 | a? 2M. m. | 'g S: = 

> i Ae S > 1 - a= » o |'cilwditwiwYdisl!s1i£ 

x id N — Natural cooling. = E — D = B = e = ^ 7 | + 3 

3 = K Artificial cooling. au T a T so 27 -z T T T. fy s Ez 

| ME " » ^ 

Dessau- Bitterfe ; l 6,500. 2.700 A s 0-5 |23-0).. — 1L, 4:3 10-4 | 
essau Bitte rfi Id m 61-8 61:8 BOO 94.8 OO O0 ' 103-1) 154-0 dan 46: i00 28-0 14-0 | T 
Maftei-Schwartzk. K f N 2,400 | 1.415 18-2 43-7 8-2 |19:8 

à hb 2.) )z O 
^" Jair T , - E 25.200 d 
t. Clair l'unnel 1 122 |129 [.500 — 16-1] A 23 Er 1-9 
Westinghouse. ....Z J K 19,750 

A i r i < , | bd —€— > é ; 

Mittenwald Rly. ) : , p 1,000 3.750 T B6 (14-1), 3-51 6:4 » iul a 
A.E.G.- Union. EA sO 12-() NOUO SUN oU) 26-0 ae: 66:5 106-0 i m 30-0 48.0, | 913-5] 7-3 
Venia K N 3020| 1.940 14-6 27:3 6-7 |12-4 

| > M 
iu EY mf ol, 2.0UO NAT »üÜ 

Di au Bitt« rf | | : X 19 () 1.500 s] ; IS () x 17-7 96.5 15-0 0 
Bergmann... K f N E240 7 6-3 

+) 
Wiesenthal Rly. 1 Gece [9.0 arc Gii — - 6.0 +000) 3,000! wa. "EET, 17-0 '28-4 
* . E ^ - ) r4 ove MI i " "PL . ~ — 
SERA | Peer ee hf N 2,400 1.800 Zz°¢ 37-8 
+) 
djs hb GN s: 13.500 138.500 . T 6-7 3:3). 3:3 

Lot chbi ro Rly. ects l1 00-0 O00) 2 000 LO-0 2 000 tO: ) T, 15-0 t50 D-4 ) 29.0 22.0 eo "9 14-0 19-6 11-0 

Gerko 1 ZK J N | 9.100 0.1600 0. € 1-0 ) 
: \ 
+) 

> . 8.1401 5 aie Sa e 10-8 5 

l h. d. f. du Midi AM-() 54-0 1.500 10-35 1.200 56-0 1 i SO )N* i'i) 1 15+] 
l'homson- Houstonk f K K 0,040 3.820 16-5 23.0 

3 : 

Y : È e 0.300 i - " «) 

( h. d. f. du idi l1 S6-0 54- 1.500 15.7 1.900 7 51-53 xa 9.9 
Jeumont .......... Lf K 6,500 

.}) 

‘ cda CR s 1 - t ES 

h. d. f. du Mich ; ai SI-0 1.200 61:5 HN 135-0 27.0 9-4 
Westinghouse ...ZK f ' 

\ 

New Y.N.H.& H. Rly 6.300 5450 TA 

: ONE Piet ee, aC D. 120-0 S» 1.400) 59-0 1200) 97:0 `e o» 86-0 100-0 19-0 |, 
Westinghouse TS f K } 0,050 1.350 26-0 

& 
8 

New Y.N.H.& H. Rh " op P parce. | See) AS ara 9 , L2 mela 10-0).4 > , 

^ UMP RAPI : * de 105-0 80.5 1.360!) 59-0 1150) 06-5 "ER 91-3 16-9 10-0 47:5 t-5 21-6 
Westinghouse......... K K t O70) 4.350 24.1 11-0 12-5 

TUNI > e e 6.720) 

Ne w Y.N.H.A H. Rly. 79.5 79.5 768 18-5 ) 94-5 | (SN 
Westinghouse......... k 2.370 

Giovi Rly. THAM \ 10.000 zi 6-0 
Westinghouse......... r 60.2 602 | 825 22:5 ass 73-0) io 
CER avendo K J N ERAY x 

f ang 

'ascade T 21,550/16,900 | -2 T" 1-9 6-2 22| 2 " an 

Ca adi Tunne! — E 104-0 104-0 | 1.900] 24-0 | 1.500! 24-0 55.0 | 69-5 94.7 3] ? 47-0, 27-1| 9:4 
Gen. El. yt Te) YT Z K 16,400 12,900 0:4 g. ] 2.0 ] 

<} 

Qi y 11.60) oe iL 2:0 
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+> 
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per horse-power; the electrical equipment weighs 22 kg. per horse- 
power; the total weight per metre-kilogramme of locomotive torque 
is 9-9 kg., the electrical equipment accounting for 4-8 kg. The Mitten- 
wald. locomotive, which has no artificial cooling and no gearing. 
weighs 66-5 kg. per horse-power on an hourly rating, and 14-6 kg. per 
.metre-kilogramme of torque; on continuous rating these figures 
become 106 and 27.3. Figures of this kind probably have only an 
academic interest, as affecting matters of design, and are in no way 
connected with simplicity of working and such-like considerations ; 
but it may be said, in the case of the Mittenwald railway, that the 
locomotives could have been more cheaply constructed if the electrical 
standpoint had been the only one to be considered. In view of the 
importance of the line, and the probability of a large development in 
the traffic, the locomotive output was increased to 800 H.P., and the 
load to be drawn was ultimately taken at 124 tons. The smallness 


| 
| 


| of the electrical part 23-9 tons, making a total of about 


of the load was due to the gradients that had to be negotiated ; the 
same locomotive as is here used had been employed on the Dessau- 
Bitterfeld line in hauling luggage trains, weighing 1,100 tons, at 
30 km. an hour up gradients of 0-4 per cent. 
The following particulars refer to the Mittenwald locomotives. 
The driving wheels are 1,034 mm. in diameter, there being three of 
them coupled by connecting rods; the crank travels over & circle 
480 mm. in diameter ; the total length over the buffers is 10:3 metres. 
The weight of the mechanical part of the equipment is 28-85 APR 
ns. 
The overhead pressure is 15,000 volts with a periodicity of 15. This 
is transformed in the usual way ; seven tappings are taken off on the 
low-pressure side, giving voltages between 200 and 900. In addition 
there is also a tapping giving 300 volts, and this pressure is used for 
control apparatus, for the air compressor, and for heating the 
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carriages ; there is also a further tapping, giving 19 volts, for lighting 
the locomotive. The well-known repulsion motors of the Allgemeine 
Flektrizitits Gesellschaft are used, the highest pressure in the 
armature amounting to 350 volts. The motor has 12 poles, and 
on an hourly rating with natural cooling it gives 800 H.P., with a. 
tractive effort of 7,500 kg. at the circumference of the wheels at a 
speed of 30 km. an hour. The tractive effort at the start is 9,500 kg., 
and the input 800 k.v.a. On the steepest gradient the tractive effort 
at starting may amount to 11,000 kg. The external diameter of the 
stator is 2,180 mm. Further particulars with regard to the electrical 
installation are given in the original article, as well as curves showing 


outputs, and diagrams of connections. 


ON ERRORS IN MAGNETIC TESTING DUE TO 
ELASTIC STRAIN.* 


BY A. CAMPBELL, B.A., AND H. C. BOOTH. 


Some years ago, in the course of m=gnetic tests on sheet material, 
Mr. T. L. Eckersley and one of the authors noticed that considerable 
errors were sometimes introduced by even slight bending of the 
sheets or strips. Mr. Eckersley worked out the stresses, and these, 
in combination with the known effects of compression and tension, 
were found to be sufficient to account in a general way for the ob- 
served results. Only a few systematic experiments were made at 
the time, but recently a more comprehensive series have been carried 
out. The following description of some of these will serve the object 
of the present Paper, which does not aim at absolute results, but 
rather indicates the order of the errors that may occur in various 
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F:a. 1.—PERMEABILITY OF SiricoN. Inow. 
N= No strain. T=Temporary. 


Rina Meriop. 


cases.. Hence the reader must not be too critical of the methods 
employed, as their accuracy was sufficient for the purpose in view. 
Two methods, A and B, were used. 

In method A a single length of strip, which was flet in the un- 
strained condition, was bent into ring form, care being taken to 
void permanent set as much as possible. The slightly overlepping 
ends were securely clamped, and the ring was evenly wound with 
secondary and primary coils. These windings were of thin wire 
arranged close to the strip so as to keep the ring as flexible as possible. 
While in thi: condition of temporary strain, the ring we rested for 
permeabi'ity and hysteresis by the ba'li;tic method. Tne greater 
part of the temporary strain wes then annulled by changing the 
circular form into a square by sharp bends at four places. The 
windings were not removed for this alteration. The ballistic tests 
were then repeated. As will be seen by the results given below, the 
changes observed were considereble. In method B two strips of the 
materi^l, with suitable uniform windings, were clumped flatwise at 
the ends by two solid yokes, forming with them a long rectangul:.r 
magnetic circuit. This circuit could be tested with the strips flit 
or bent to any desired mount. Permanent set at various curv..tures 

* Abstract of a Paper read before the Physical Society. 

t See Ewing '* Magnetic Induction in Iron and Other Metals," Chapter 
IX. (Third Edition, 1900). | | 
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could be applied, and the strips could be restored to their original flat 


form after any of the bending processes. 


Tests were made both on ordinary (unalloyed) soft transformer 
sheet and on silicon iron. The latter is much harder material and 
showed correspondingly greater alterations due to temporary strain. 
The following curves show some of the results obtained. The curves 
are marked in each case as follows: N, No strain; T, Temporary 
strain; P, Equal permanent strain. Figs. 1 and 2 refer to the ring 
method, and Fig. 3 to the yoke mothod. In the letter method, after 
the effects of temporary strain had been tested, the strips were 
allowed to unbend back to the straight condition. When re-tested 
they gave practically the same results, both for permeability and 
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Fia. 2.—HyvsTERESIS or SILICON IRON. 
N=No strain. T=T.mporary strain. 


hysteresis, as in the original unstrained condition. This interesting 
fact is not indicated in Fig. 3. It will be seen from that figure that 
the temporary strain has considerably greater effect on the permea- 
bility and the hysteresis than the equal permanent strain has. 

It should be mentioned that the results here given are only ex- 
amples of cases in which the effects were somewhat pronounced ; in 
some other samples which were tried the same amount of bending 
gave much less change. This is quite to be expected, for the total 
effect is a differentia] one, the perme:.bility being scmetimes in- 
eressed by the tension and decreased by the compression resulting 
from the bending. It is, however, to the existence of the worst eases 
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Fia. 3.—PERMEAnILITY OF SrLICON Irox. YOKE MET4OD. , 
N-Nostraip. T= Tempurary straio, P= Equal permanent strain. 


that attention hes to be drown. In the Richter method of testing 
hysteresis loss the sheets rre bent into the form of & ring of 50 cm. 
diameter. Although this gives à curvature which appears to he very 
moderate, the authors’ results show that the slight bending máy 
cause errors (in the hysteresis loss) of more than 10 per cent. From 
the above investigrtion the generel conclusion follows that in all 
magnetic tests it is importent that the grettest core should be taken 
to avoid not only permanent deformation but elso temporary elastic 
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provided in mechanical, electrical, civil and marine engineering, 
naval architecture, mining, metallurgy, pure science, commerce, &o. 
Particulars from the Secretary of Armstrong College. 

Royal College of Science for Ireland.— At this college, which is an 
institution for supplying advanced courses of instruction in science, 
for carrying on scientific research, &c., the diploma of associateship 
is awarded to students who have passed the entrance examination, 
have regularly followed a four years’ course in one of the faculties 
or sections, and have passed the college examinations in all subjects 
in the groups in which they are seeking a diploma. The faculties 
are agriculture, applied chemistry. engineering ; and the sections 
for science teachers are experimental science, technology and natural 
science. Particulars of the programme of studies, fees, &c., may be 


THE CADDER PIT DISASTER. 


At Glasgow on Monday Sir Henry Cunynghame, K.C.B., opened a 
Home Office inquiry into the circumstances attending the recent 
disaster at Cadder Pit, Bishopbriggs, near Glasgow, whereby 22 lives 
were lost. The Home Office was represented by Mr. Robert Nelson, 
H.M. Electrical Inspector of Mines and Mr. Wm. Walker, H.M. Chief 
Inspector of Mines, and the various parties interested were legally 
represented. | 

Mr. ARCHIBALD SPrERS, manager at No. 15 pit, Cadder Colliery, supplied 
the Commissioner with details of the electrical equipment at the colliery. 
The generating engine in connection with the electric&] installation was 


at No. 17 pit. The wires were led above ground f No. l7 pit to a . : 
7 Petala Dig aan pee ue Hi obtained from the Registrar. 


distributing board at the top of No. 15 pit, and then taken down the pit. 
In connection with the supplving of clectric lights in the pit, the voltage 
was 500 constant, while the voltage of the lamps was 100. The lamps were 
grouped in a series of five. The cable which was laid down for the purpose 
of supplying electric light was suspended. Porcelain insulators of the 
flat type were used and these were fixed on to the timber. Those porcelain 
insulators extended only for a certain distance in No. 15 pit and after 
that string suspenders were used. Witness would not say that that 
particular type of suspension was unsatisfactory. He rather thought it 
was quite satisfactory. Since the fire in the pit it had been possible to 
see the cable as it originally was for a considerable distance inbye from 
the bottom of No. 15 pit. The string suspensions were still intact and if 
cables caused the fire it must have been those with the porcelain insu- 
lators. It was quite impossible that the fire could have had its origin 
with the electric motors and he scouted the idea altogether that electricity 
was the cause of the outbreak. 

WM. OwENS, oversman at No. 15 pit, said the outbreak might be due to 
carelessness in throwing aside a match or a lighted cigarette in the 
vicinity of the cabin, or it might have been caused by the electric cables. 
Before the fire there was nothing which would lead him to suspect that 
the cables, switchboard panels or any part of the electrical installation 
underground were not as they should be. Speaking as a practical miner 
he thought it was some carelessness on the part of a miner while trimming 
the wick of his lamp which caused the fire. 

JoHN Lawson, engineman in charge of the electrical generating 
station, said that on noticing that. something was wrong with the switches 
he tried to get into telephonic communication with the cabin, and the 
switch panel room underground, but although he rang several times he 
failed to get any response. 

In reply to Mr. R. Nelson, he said the leakage detector on the switch- 
board at No. 17 was sometimes in and sometimes out. On August 3 he 
did not notice whether it was in or not. 

Epwarp M. FLYNN, electrician at No. 15 pit, described the electrical 
apparatus of which he had been in charge for the past four months. He 
‘considered that the electrical fittings underground were arranged on 
generally satisfactory lines. Since May of the present year there had been 
no breakage or damage of cables, beyond what might have occurred as a 
result of ordinary methods of working. l 

Supposing they were told that it had been electricity which set the pit 
on fire, he would never have thought of anytaing going on fire at the 
switehboard. 

Sir HENRY CUNYNGHAME at this stage said he was somewhat in doubt 
as to the electrical system, and he would be glad if Mr. Nelson would 
particularly note the evidence so as to be able to advise them when any 
point of difficulty arosc. 

Witness admitted that there were cables in contact with the timber, 
but before the fire those cables were not in contact with the timber. 
He did not know how it was that the leakage detector was sometimes in 
and sometimes out ; he had nothing to do with it. 

By Mr. C. D. Murray, K.C.: Witness could say positively that it 
was only since the fire that the cables had come in contact with the 
timber. Further, he had tested the insulation resistance in which the 
timber came against the cables, and it was absolutely satisfactory. 

On Wednesday Mr. Arnold Hughes, electrical engineer to the Carron 
Company, and Prof. W. M. Thornton, D.Se., gave evidence, and the 
inquiry was adjourned. $ 
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EDUCATIONAL NOTES. 


University of London, University College.—A course of post- 
graduate lectures on ** Conductors for the Electrical Transmission of 
Energy " will be delivered by Prof. J. A. Fleming on Wednesdays at 
6 p.m., commencing on Oct. 29. Further particulars may be obtained 
from the Secretary, Mr. Walter W. Seton, M.A., Gower-street, W.C. 


University of Edinburgh.— The next session opens on Oct. 7, and the 
preliminary or entrance examination is held in September. In the 
engineering department of the University there are complete courses 
. in civil, mechanical and electrical engineering, qualifying for the 
degree of B.Sc. in Engineering and extending over a period of three 
years. Particulars of entrance examination, scholarships, fees, &c., 
can be obtained from the Matriculation Office, The University, 
. Edinburgh. 

University of Durham, Armstrong College.—The 1913-14 session 


will commence on Mondcoy next. Full courses of instruction are 


22nd inst. 
Henderson is the head) there is a four-year course of instruction, 
with both day and evening classes. 
for electric wiremen's work and in electrical design and workshop 
drawing. Particulars may be obtained from the Principal, Mr. C. T. 
Millis, Borough-road, London, S. E. The evening courses commenced 
on the 22nd inst. 


for the Polytechnic diploma. 
of direct and alternating currents, electrical design, generation and trans- 
mission, electrica] costs and electric lighting and illumination. Abridged 
calendar (frec) from the Secretary, Battersea, London, S.W. 


TRICIAN Offices on payment ot the prices indicated in parentheses. 
added to the number 20 days will elapse b2fore books are supplied. 


New edition. 


By C. Penrose. 


Maintenance." 


The 1913-14 session opens on Oct. 7. 
The calendar for the 1913-14 session, which has recently been pub- 


lished at 1s. (post free 1s. 4d.) gives full particulars of the courses of in- 
struction, classes, fees, examinations, scholarships, &c. 
Thornton, D.Sc., is head of the electrical engineering de artment, and he 
is assisted by an efficient staff of lecturers. There are good facilities for 
practical and research work. 


Prof. W. M. 


Northampton Polytechnic Institute.— The full-day courses in 


mechanical and electrical engineering subjects will commence on 
Monday. 


The laboratory, workshops and lecture rooms of the Institute are fully 


equipped for the most advanced teaching in the subjects referred to. 
Particulars may be obtained at the Ins:i;ute, St. John-street, Clerken- 
well, E.C. 


Borough Polytechnic Institute.— This Institute re-opened on the 
In the electrotechnics department (of which Dr. John 


There are also special courses 


Battersea Polytechnic.—The head of the electrical engineering 


department is Mr. A. W. Ashton, D.Sc., M.L E. E., and there are day 
and evening courses of instruction. 


The day courses prepare for B.Sc. (Eng.) of London University and 
There are also evening classes in the theory 


NEW BOOKS AND NEW EDITIONS. —copyright. 


Copies of the new books mentioned below ean be obtained post free from THe Exec” 
Where an asterisk i$ 
It is only necessary 
o specify the number when sending remittance. 
55.* “ Practical Gas and Oil Engine Handbook." 
$1.10 (4s. 6d.) 
56.* “ D'Este Steam Engineers’ Manual, with Electrical Appendix." 
82.15 (9s.) 
57.* “ Factory Lighting." By C. E. Clewell. $2.15 net (5s.). 
58.* " Telephone Cables: Handbook of Design, Construction and 
By J. C. Slippy. $2.65 (7s.). 
59. “ Diesel Engines for Land and Marine Work.” By A. P. Chalkley. 
3rd ed. 8a. 6d. net (8s. 9d.). 
60. '* Text Book of Physics." 


By E. L. Brookes. 


By A. W. Duff. 3rd ed. 10s. 6d. net 


(11s.). | 
61. “ Students’ Guide to Submarine Cable Testing." By Fisher and 
Da-by. Sthed. 7s. 6d. net. 


62, ‘ Engineering as a Profession." By A. P. M. Fleming and R. W. 
Bailey. 2s. 6d. net (2s. 9d.). 

63. “ Light Radiation and Illumination." 
by Justus Eck. 6s. net. 

64. " Pitman's Economics of Telegraphs and Telephones." By J. 
Lee. 2s. 6d. net (2s. 9d.). 

65. “ Wireless Telegraphy for Intending Operators.” By C. K. P. 
Eden. 1s. 6d. net (1s. 9d.). 

66. “ The Science of Burning Liquid Fuel.” 
(9s. 3d.). 

67. ' Elementary Practical Electricity and Magnetism.” By J. C- 
Kirkman, 2s. 6d. net (2s. 9d.). 

68. “ The Application of Physico-Chemical Theory to Technical Pro- 
cesses "us Manufacturing Methods." By R. Kremaun. 8s. 6d. net 
(8s. 10d.). 

69. “ Chemistry for the Electrician, Engineer and the Practical Man.” 
By C. A. Watkins. 7s. net (7s. 4d.). 

13. “ Ignition of Mine Gases by Filaments of Incandescent Lamps." 
By Clark and Ilsley. (U.S. Bureau of Mines.) 1s. net (18. 2d.) 

74. “ Submarine Engineering of To-day.” By C. W. Domville- Fife. 
os. net (5s. 3d.). 

75. " Researches in Magneto Optics: With Special Reference to the 


i epe Resolution of Spectrum Lines.” By P. Zeeman. 6s. net 
(6s, 3d.). | 


By Paul Hógner. Trans. 


By W. V. Best. 9s. net 
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the gas interests take advantage of lamp prices, which 


CONTENTS. 
—— make the initial outlay on the part of the tenants of a 

METAL LAMP PRICES........ 1029 ' “ Adnil” Portable E‘ectric house or shop with electric light installed a matter of 
Curzent Trade Literature. ...1030 ) Tools. Jllustrated........ 202 l . eh alalinget l Th 
Business Notices.........+-.1(30 | New Telephone Bracket...... 202 | pounds as compared with shillings for gas mantles. e 
Bankruptcies, Liquidations,&c1030 | Specialised Low-Tension Con- average householder or shopkeeper will not incur this 
Electricity Supply ..........1030 | trol Gear. Illustrated .... 204 : 
Lighting Notes ............1081 | Lundberg Switching Competi- outlay, and, rather than use carbon lamps, will allow the 
Power and Heating Notes. . ..1032 tion...... E A VE OE . 206 : p : : ME. ; 
Traction Notes ........ ....1032  " Eiasta" Lamp Tests ...... 206 | 828 man to have his way ; this, of course, principally occurs 
Telegraph and Telephone | Salvage by Electromagnet.... 206 | with shops and the smaller industrial establishments. At 

NOtOS..cesessccercscncece 1032 Missionary Publicity ........ 207 any rate, we have not yet reached that stage in the lighting 


Empire Notes............... 10354  Plexsim Kitchen Outfit. Illus. 208 j | 
Foreign Notes ..............1035 business at which the station engineer has cleared his 
Miscellaneous Notes ........1033 LEGAL INTELLIGENCE ........1057 |] . . 

Tenders Invited ............1034 Municipal Accounts ........ 1057 | circuits entirely of carbon lamps ; he has, therefore, plenty 
Tenders Received & Accepted1035 | xd Ee Repor oci to do in fighting gas and improving the lighting efficiency 
| n of his consumers’ installations. He must make up for 


The Round Table............ 201 City Notes ——— — HE Las) 
66 ° ; ” 20" . ; l : . 
The ‘‘ Point Fives”.......... 201 . Companies’ Share List ......1039 some of the loss in revenue by increasing the number of 


consumers. 

No surprise need be expressed at the currency of rumours 
METAL LAMP PRICES. as to the coincidence of this announcement with that 
regarding the early introduction of a half-watt lamp. The 
statements made in the various advertisements to the effec’ 
that improvements in manufacture and th» increasing 


Our business pages this week will be found to contain the 


announcements of most of the metal lamp makers of a 
reduction in the prices of all pattcrns of lamps as and from | public demand have merited the lowering of thc prices of 


September 22nd. The decision to bring down prices | the lamps are not taken seriously in all parts of the trade. 
appears to be the outcome of the deliberations of that body | The assumption seems to be that there are changes in design 
of lamp makers known as the Tungsten Lamp Association, | and construction pending, but before these can be generally 
to which almost all the manufacturers in this country | cffeeted the stocks of the present types of metal lamp 
belong or have some working arrangement with. The | must be gradually cleared. What may be looked for after- 


wisdom of announcing the reduction some weeks after the | wards the wiscacres do not tell us, but no doubt, they say, 


new season's stocks have been ordered may possibly be | this step is the first towards a practical half-watt lamp. 
questioned, but that is not a matter for us to discuss here. | Until all these rumours have some foundation in fact they 
Neither the public nor the electricity supply interests will ; must be treated as such, though we admit that there is no 
worry much about it; the former will feel gratified that | little exhilaration in contemplating the present situation. 
another reduction in prices has come about without asking, Onc thing we may remark upon, and that is the unanimitv 
and the latter is probably divided between the belicf that | with which the bulk of the makers have made th? reduction 
at lower prices the remaining carbon lamps, whatever their | in prices known to the trade and the public. Clearly they 
number, will disappear and the apprehension that all | are acting together, as the Tungsten Lamp Association, 
lighting bills will tend to droop lower than ever. We | although the exact constitution of that much-discussed 
incline to concur that there will be a greater demand for , body has never yet been made public. A fact which has some 
metal lamps at the lower price, and that this demand will | significance in this regard is that firms who were openly 
bring new consumers and generally extend the scope of the | opposed to the “ ring " until quite recently make the same 
domestic and commercial electric service. This view is | announcements as the “ring” makers at the present 
taken by. a correspondent who signs himself “ Missionary " | moment. Here, again, rumour has been busy, and we hear 
in a ietter which is published on p. 207 of the Supplement | that so-end-3o has joined the ring, so-and-so has come to a 
this week, and who casts discretion and our recommenda- | working arrangement, while so-and-sofstill prefers to remain 
tions on publicity to the winds, so keen is he upon obtaining | outside. But, as before, we must await the official con- 
metal lamps at lower prices, He has evidently found that firmation or denial of these reports, 
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CURRENT TRADE LITERATURE. 


REDUCED METAL LAMP PRICES. —Ánnouncements are being made 
to the trade through the medium of the technical journals. and a 
quantity of leaflets and other literature has been published by the 
following makers of metal lamps: The General] Electric Co.. Siemens 
Bros Dynamo Works, the British Thomson-Houston Co., Edison & 
Swan Co., Electrical Co., Drake & Gorham *Z" Lamp Mfg. Co., 
Brimsdown Lamp Works and Pope's Electric Lamp Works. The 
price reduction amounts to about 12} per cent. on all types of lamps 
and takes effect from September 22nd. 


MovanrE FiTTINGS.-—The fourth edition of John Dugdill & Co.'s 
catalogue of movable fittings is now off the press, and may be ob- 
tained on application to Failsworth, Manchester. lt contains full 
particulars and illustrations of the company's standard and special 
lines in movable electric light fittings. Our readers will recall that 
these are fitted with a patent knuckle which prevents cutting of the 
interior wiring when the fitting is moved to a wide are. An interest, 
ing new article is a swing bracket for carrying the Post Office tele. 
phone. The price of this is 25s., with a 36 in. extreme projection. 


PonTABLE Evectric Toors.—The Power Plant Co. is coming into 
the market with a new line of electric drilling. tapping and reamering 
machines. Full particulars and prices are given in a new catalogue, 
No. 8, which can be obtained on application to West Drayton, 
Middlesex. 

PonrABLE ELECTRIC Driuis.—-A useful list describing these 
machines is now obtainable from the Adnil Electric Co., Artillery- 
Jane, London, E.C. Jt describes a variety of types of portable 
breast and shoulder drills, table drills, electric grinders and magnetic 
chucks and fixing plates. 

ELECTRICAL SERVICE.—Electrical Installations (Ltd.) are issuing 
an attractively prepared booklet, which is written in a popular style, 
and is intended to impress present and prospective users of electrical 
energy of the value of the service for other purposes than mere light- 
ing. It should prove extremely useful in bringing the company good 
business. 

JaNDUS REGENERATIVE ARC Lamps.—It is generally our pleasant 
duty to have to compliment the Jandus Are Lamp & Electric Co. 
upon the style and arrangement of its price lists and catalogues. The 
new edition which is now ready is no exception to the rule. It is 
provided with a thumb index which facilitates reference to the various 
arc lamp products and accessories of the company. A feature is 
made of colour-matching lamps, under the trade name of ` Dalite." 
A copy of the list will be sent on application to the company at 
Hartham-road, Holloway, London. N. 

SWITCHGEAR Lists.—A budget of new lists is now available from 
Messrs. A. Reyrolle & Co., Hebburn-on-Tyne. This deals with over- 
load protection devices, telephone cable boxes. Merz-Price protective 
gear and various designs of ironclad switchgear for industrial power 
purposes. p» ~ 

Rotary AIR PuMPs.—Messrs. Willans & Robinson, Rugby. are 
sending out pamphlet No. 50, which describes their rotary air pump 
system, the Muller and Josse. This system is fully described, with 
drawings and illustrations, and it is interesting to note that recent 
orders for this type of plant have been obtained from the Sheffield 
and Glasgow Corporations, and the London & South-Western Rail- 
way Co. , 

SuPERLUX.—The Sun Electrical Co. has ready a list dealing with 
Superlux, the new glassware, and also section 10, part 2, of its 
switchgear and fuseboard list. 


BUSINESS NOTICES. 


Messrs. Tetley & Co. have removed to Exchange- buildings, 6, St. 
Mary's Gate, Manchester. 

The new offices of Messrs. C. C. Wakefield & Co. are at Waketield 
House, 30-34, Cheapside, London, E.C. 

The Electrical Engineering & Equipment Co.. 109-111, New 
Oxford-street, W.C.. have secured the sole selling rights in this 
country and the British colonies for the machinery and apparatus 
manufactured by the Ateliers de Constructions Electriques, of 
Charleroi. 

The Charleroi firm have one of the largest and most up-to-date fac- 
tories in the world, and amongst their manufactures are large a.c. and 
d.c. motors, traction motors, electric cranes, haulage and winding gears, 
&c.; and as they are situated. in the midst of the Belgium coalfields they 
have had & unique experience in the electrical equipment of collieries 
and steel works. 
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BANKRUPTCIES, LIQUIDATIONS, &c. 


The statutory first meeting of creditors was recently held of Mr. 
Roger W. Wallace. K.C. 

The official receiver (Mr. E. S. Grey) said the debtor's statement bf affairs 
showed unseceured liabilities £73,628, and assets estimated to produce 
£75,000. A surplus of nearly £70,000 was expected to be realised from 
certain patents held by Mr. Loraine, a creditor. Debtor had stated that 
he had been interested in about 20 limited liability companies, and was 
now a director of seven of them, his income from director's fees amounting 
to £1.300 a vear. For the past five or six years he had given practically 
the whole of his time to chemical research. Satisfactory results having 
been obtained, patents were taken out in this and various foreign coun- 
tries for the making of nitric acid, ammonia, and various by-products by 
the electrical treatment of air and other processes, The experiments 
cost a considerable sum; the expenses of the laboratory and patents 
alone amounted to about £6,000. His principal creditor was Mr. Harvey 
du Cros, whose debt arose in connection with a company called Gas 
Traction (Ltd.). He had also ex perimented in synthetic rubber but arrived 
at the conclusion that there was no profit to be made from that source. 
He did not consider himself to be insolvent, and attributed his present 
position to the general financial conditions during last year, which pre- 
eluded the finding of the necessary capital for his inventions, His liabi- 
lities were principally in respect of losses incurred in connection with the 
various companies in which he had been interested. He had been charged 
a high rate of interest by moneylenders, to whom he now owed about 
£13.000. The proofs of debt dealt with by the Official Receiver included 
one by Mr. Harvey du Cros for £35,039. 

Debtor addressed the meeting as to his patents. The first series, which 
related to the making of nitric acid, had already been approved by a 
German company, and plant was being put down to work them at a cost 
of about £30,000. Should they be successful he would be entitled to a 
rovalty of £1 per ton, Another series if inventions related to the manu- 
facture of nitrogen from the atmosphere; they were very valuable and 
had been patented in all countries. ‘Pwo other series had only recently 
been completed, and applications for foreign patents were now being 
dealt with. Although he had valued the inventions at about £70.000, 
he considered their true value to be at least £250,000. If an adjudication 
were made against him his director's fees would be lost to the creditors. 

The Orrick RECEIVER said that he could not grant an adjournment 
because he held special proxies directing him to vote for an adjudication 
in hankruptey. He would give the debtor eight days’ notice of the appli- 
cation to the Court for the order of adjudication, and if the debtor could 
satisfy the Registrar that he would be able to pay the liabilities in full, 
he (the Official. Receiver) would not oppose an adjournment of that 
application. 

The creditors resolved that the Official Receiver should apply for an 
adjudication, and appointed Mr. H. C. Howard, C.A., as trustee of the 
estate with a committee of inspection. 

In the matter of the Davis Electrica] Co. (Ltd.). Mr. H. Brougham. 
senior official receiver and liquidator, gives notice that he intends to 
apply for his release as trustee. 


A meeting to receive an account of the winding-up of Prestwich 
& Burt (Ltd.) (Electrical Engineers), will be held at 117, Vauxhall 
Bridge-road, London. S.W., on Oct, 20. 


A meeting to receive an account of the winding up of the Electric 
Ignition Co. (Ltd.) will be held at 131, Edmund.street, Birmingham, 
on Oct. 28. 


ION UOIN 
ELECTRICITY SUPPLY. = 
QU A A U 


EXTENSIONS. 

Carlisle.—An unopposed inquiry was held on Tuesday into the 
application of the Council for power to borrow £8,034 for extensions 
of the plant at the electricity works. and £4.300 for works in connec- 
tion with the installation of a high-tension supply of electricity to the 
outer arcas of the city. 

Mr. F. W. Purse, city electrical engineer, said that since 1906 the 
electricity undertaking had been making a profit. The profit for the 
year ending March 31 last amounted to £1,510, and there had been carried 
forward £6,000 from a working balance. The demand for electric current 
for power and lighting was increasing at a rapid rate. 

Littleborough.— Last week the Council authorised an application 
for sanction to borrow £4,000 for mains, services, &c. 

Luton.— The L.G. Board have sanctioned the borrowing of 
£8.800 (repayable in 25 years) for new buildings, £24,000 (15 years) 
for new plant, and £5,000 (25 years) for mains. aa 


GENERAL. 

Aldershot.— The Council recently asked the L.G. Board to allow the 
sum of £300, out of the unexpended balance of a loan of £1,200 
(sanctioned on August 3, 1910) for electricity supply mains, to be 
applied in meeting cost of services. — 

The Board now reply that the loarvof £1,200 reférred to was repayable 
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in 25 years, but that as regards services the Board do not allow a longer 
period than 15 years, and in the circumstances the Board are not 
prepared to assent to the proposal. 

Bath.—-Good progress is being made with the extension of the 
electric supply cables to Weston. and when supply is available most 
of the streets will be illuminated by metal filament lamps. Already 
current is available for private lighting in a portion of Weston. 


Battersea (London).--The Law and General Purposes Committee 
have reported on the arbitration proceedings instituted by the Board 
of Trade to settle the differences between the Council and the County 
of London Electric Supply Co. as to the route. &c.. of the Company's 
mains through the Borough. 

At an early stage of the hearing the question was raised by the Company 
as to whether the Council were bound by the terminal boundary points 
already settled with the adjoining Boroughs. It was also state that the 
Company had revised their proposals aud desired to lav four pipes only, 
instead of eight, and they were prepared also to put them vertically where 
necessary or advisable. At a later siage an adjournment was made 
until Sept. 30, in order that the decision of the Council might be obtained 
upon certain proposals of the Borough Engineer for settling the dispute. 
These proposals provide: (1) That the Council shall agree to à ceriain 
route starting along the north side of York-road, and extending through 
Nine Elms-lane at the eastern end of the Borough, and (2) the Company to 
pay the cost of trial holes made by the Council, the other costs of the 
Council in connection with the arbitration and the Arbitrator's costs, 


Bulk Supply Powers in Lancashire —At a recent meeting of Bury 
Corporation it was decided to enter into an agreement with Heywood 
Corporation for a supply of electricity in bulk to Heywood, and the 
Town Clerk was instructed to write to the Lancashire Electric Power 
Co. for their consent to the agreement, and to the supply being given 
The Lancashire Company have, however. refused their consent to the 
proposed supply. and Bury Council have now applied to the Board of 
Trade for an order dispensing with such consent. 


Cleethorpes.— At the last meeting of the Council the chairman of the 
Lighting Committee reported that a number of the better working- 
class houses were being wired for supply as they were built. and shill- 
ing in the slot meters were being installed. The Council decided, in 
those cases. to supply the first lamps to the houses free of charge. 


Connah's Quay.—A scheme is being prepared for the supply of 
electricity in the industrial districts of Gonnah's Quay, Shotton and 
Queen's Ferry. It is proposed to erect a generating station at the 
sewerage works in the Dee-side district. and ín the connection with 
the scheme it is also suggested that urban powers for the whole of the 


Shotton district should be obtained. 


Hackney (London).—The Council have recently accepted tenders 
for extensions of mains, sub-station plant. &e. 

In regard to the sub-station plant the Electricity Committee reported 
that they had difficulty in deciding which class of machine would be 
the most suitable, With the exception of Messrs. Bruce Peebles & Co.. 
who tendered for motor converters, the whole of the tenderers had quoted 
for rotary converters, Their electrical engineer. had reported. that 
opinion in East London seemed to favour the " La Cour " machine, but 
over the country generally there was no very definite bias in favour of 
one class of machine or the other. The efficiency of the “ La Cour " 
motor converter was slightly less than that of the rotary converter, and 
the latter had also the advantage of lower first cost. but the “ La Cour " 
machine had other advantages. Therefore, in view of the fact that “ La 
Cour " machines were used at Poplar, Stepney and Stoke Newington, and 
that there was a possibility in the not distant future that East. London 
Boroughs would be linked up. the Committee thought it desirable that 
their plant should as far as possible match that of their neighbours, and in 
all the circumstances they fek that the Council would be the better 
advised to adopt the * La Cour " machine. 

In regard to sub.station switchgear the Committee stated that. with 
the exception of Messrs. Ferranti (Ltd.), who submitted an excellent. set 
of drawings, the tenderers had submitted drawings which were not at all 
clear, either as to details or general arrangement, or both. Messrs. 
Ferranti had, however, quoted a very high price, and the Committee 
recommended acceptance of the lowest tender (by Messrs. Johnson & 
Phillips), but there were certain items for extras. 

The whole of the Committee's recommendations were adopted. 

Insch (Aberdeen).—Mr. John Souter, a local builder. who has 
recently put down electric generating plant, has decided to supply 
current for private lighting in Insch and Rothney. 

Knaresborough.—The Gas Committee have prepared an electricity 
supply scheme for the town. and this has been approved by the 
Council It is proposed to erect hydro-electric works, and to utilise 
the water-power of the Nidd in the generation of current. 

Limerick.— At a recent meeting of the Corporation, Ald. M'Neice 
drew attention to the fact that there was a debit of £1.285 against the 
electric lighting revenue account, and asked what the Council 
intended doing to discharge the rate of 8d. per unit disallowed in Mav 
last, by the County Court Judge in the case of O'Brien v. the Council. 

It as stated that Counsel’s opinion had been taken as to the decision 
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of the County Court Judge. The Board for Ireland had declined to take 
proceedings by way of mandamus, but suggested that proceedings be 
taken by a friendly ratepaver to test the legality of the decision. 

Mr. DvsNDow said that if the charge per unit were increased to the 
maximum in the schedule it would ruin the electrical undertakings. 

The Mavor said if thev had to increase the cost of the electric light, it 
would mean an end of the undertaking, and the ratepavers would have to 
meet the deficit. 

Mr. O'BRIEN pointed out that the County Court Judge had stated that 
an amount should be raised that would be necessary to meet the deficit. 
If the requirements went bevond 8d. per unit (the maximum charge) 
then the rates would be liable, He urged that the electric light con- 
sumers were getting it at the expense of other people, and in taking action 
against the Council he had the ratepavers with him. 

Ald. M'NEICE pointed out, with regard to the deficit for the coming 
vear, that Id. rate would provide it. If the Council charged 8d. per unit, 
all their customers would cease to take current. Under the Provisional 
Order, if only one consumer remained the works would have to remain 
open, and all the emplovees be kept on as usual. 

The Council left the matter to the Law Adviser. 


Municipal Finance.—At a local inquiry at Heckmondwike on 
Tuesday some strong comments were made by the inspector (Mr. 
H. Ross Hooper) on the financial position of the town and the failure 
of the Council to levy a special rate for clearing off an overdraft on 
the electricity account and £2.400 owing to the bank on June 30. 
1912. for interest. 

The Clerk to the Council (Mr. A. H. REprEARN), having stated the facts 
with regard to the application, added that there was an overdraft of 
£1.692 on the baths and fire station and £24,053 on the electricity account. 

Mr. HoorEn held that when the actual available cash was taken into 
account the debit balance was £6,131, which added to the interest made 
a total of £8,541, to meet which the Council had £7,859. Therefore there 
was a deficit of £1,328. The L.G. Board wanted to know how the Council 
were meeting it. Over two vears ago they told the Council what loans 
they would be allowed to raise, but at the same time made it clear that 
there must be a straightening up of old accounts, for which purpose the 
Council would have to levy a special rate. The Council had taken no 
action in that direction, aud until they carried out the requirements of 
the Board it was not to be expected that further loans would be granted 


for any purpose. 
The CLERK, who undertook to supply certain information as early as 


possible, held that if the Council were allowed to treat their balances as 
other neighbouring authorities had done in their relation to working 


capital there would be no deficit, 
Mr. Hooper replied that no authorities were allowed to treat balances 


in the manner suggested, The only arrangements of the character which 
had been permitted with regard to working capital were in one or two 
eases where they had private Acts. The Board would insist on the 
accounts being put in order in the manner stated before they allowed any 
further loans. When the Council wanted money they had power to levy 
rates, and they could not go on creating overdrafts for the ratepayers to 
have to lind the interest. 

Presentation.—-Mr. W. J. Rendell Baker, for nine years gas and 
electrical engineer at Malvern. who is taking up a new appointment 
under Mansfield Cosporation, has been presented with a grand piano 
by the employés of the Malvern gas and electricity department. 


Rothesay.—The Council are considering a scheme for the erection 
of joint. electricity supply and refuse destructor works prepared by 
Mr. Jas. A. Robertson, of Greenock. 


Steyning (Sussex).—Mr. C. B. Oxley has intimated that he will 
apply for an electric lighting order for Steyning, Bramber and Upper 


Becding. 


Sturry.—Some particulars have been published of a scheme for the 
supply of electricity for lighting and power in Sturry, Fordwich, 
Westbere and Broad Oak. 

It is proposed to erect a generating station at the Black Mill, Sturry, 
and the available water- power will be utilised in generating current, but 
if necessary a suction gas plant will also be erected. It is thought that 
electric. power could be distributed throughout the proposed area by 
overhead wires at a pressure of about 240 volts d.c. Mr. C. Stainton, 
solicitor, of Whitstable, is acting for the promoters of the scheme. 


LIGHTING NOTES. 


Village Lighting.—The members of the Parish Council of Market 
Weighton view with favour the scheme of Mr. Chas. Pullan, of Brad- 
ford. for the erection of electricity works. and he has been invited to 
attend the next Council meeting to explain his proposals, 


Workhouse Lighting.— Brentford Guardians have referred to their 
Engineering Committee a scheme for the electric lighting of the 
union buildings, which had been prepared by the electrical engineer 
to Heston and Isleworth Council (Mr. P. E. Rycroft). The cost of 


.the wiring is put at £110. and the annual charge for current would 


work out at about £28, . 
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POWER AND HEATING NOTES. 


Electric Power in Naval Factory.—In the floating naval factory 
which is to be constructed at the new naval base at Cromarty there 
will be a complete electric power plant in one of the watertight 
compartments constituting the hull. The workshops will include a 
foundry, a machine shop, an electrical shop. a boiler shop. a smithy, 
Åc. | 

Electric Smelting.—What is claimed to he the first all-electric 
steelworks in Great Britain are approaching completion at Dunston, 
Newcastle-on-Tyne, 

The new works are due to Mr. Victor Stobie, of the Stobie Steel Com- 
pany, who has been experimenting with electricity as a motive power 
in such works. and he is satistied that it means increased. efficiency, 
The first batch of men to work the new plant arrived from Sheffield on 
Monday, but it will be some time before the works are complete. In the 
beginning, the annual capacity of the plant. will probably vary from 
20.000 to 30,000 tons. It will consist of ingots for such things as tool 
steels, automobile steels, high-tension steels and other tv pes of steels, 
which are claimed to he superior when electricity is used in the manu- 
facturing process. Some of the work will have to be done at Shetteld 
in the usual way. The plant and equipment comprises a melting shop, 
200 ft. long by 60 ft. wide and 50 ft. high, one [5-ton electric steel furnace 
and working with three-phase current (the largest eleetric furnace in 
Great Britain), one 15-ton furnace operated by two-phase current. and 
one 3 cwt. ferro-allov furnace. They are worked from a steel platform, 
80 ft. bv 28 ft., and situated 8 ft. from the floor level. The Newcastle- 
upon-Tyne Electric Supply Co. supply three-phase current (6.000. volts 
40 periods), but the voltage is reduced to 64, All shunting on the 
sidings connected with the works is to be Cone by an electric locomotive. 
These sidings are connected with the North-Eastern Railway. and with 
a river jetty for sea-going vessels. An electromagnet: attiched to an 
overhead crane will be used to unload the trucks containing the heavy 
raw material, which will be delivered to a sicing extencing down the 
centre of the main building: while a 3 ewt. electrically driven. power 
hammer will test the samples of the steel whilst the main boty is still 
molten in the furnace, and will also be used for forging the various 
furnace steels, 

. Greenock.—“ Tricity © Grogan has been giving cooking lect ires 
here under the auspices of the Corporation Electricity Department, 
which is presided over by Mr. J. A. Robertson. the electrical engineer, 
A 5,000 kw. Westinghouse turbo-unit is just being conipleted and 
three 106,000.volt sub-stations and ring main. Mr. Rolertson is 


* 


lecturing on the progress of the undertaking to-day week (Oct. 3). 

Wolverham;pton.— Mr. S. T. Allen. Corporation clectrical engineer. 
is very well pleased with ©“ Tricity ` Grozan's lectures, which. after 
a run of two weeks, were concluded last Saturday. 

The correspondence column of the “ Express and Ntar " has been filled 
with lively letters from local " Scepties " ard unbelievers, and these and 
other outpourings on the subject of electric cooking have given the de- 
partment a tine advertisement. 


TRACTION NOTES. 
TRAMWAYS. 

Cardiff. —Cn Friday last the question of doul ling the tramway line 
in Ninian-read was considered by the Tramways Committee. 

The City engineer (Mr. W. Harpur) reporied that the eost of doubling 
the line from the Fairoak terminus to the check clock in Welltiebl- road 
would be £6,000, and ultimatelv the Commiitee decided to recommend 
that the work be proceeded with immediately. 

Nwpnort (Mon).— The Tudor Accumulator Co. are to be asked to 
weld 300 tramway rail joints at 275. 6d..if. carie lout duzing the day- 
time, and 35s. if done at night. 

Tottenham.— The Council ave urging the Metropolitan Electric 
Tramways (Ltd.) to remove the centre poles in the district. 

West Ham.—The Foard of Trade have agreed to allow an increase 
of the maximum speed limits on the tranwars, 

Mr. F. Eggington, principal assistant in charge of the tramways 
Cepartment has-been granted a gratuity of £20 for extra services rendered 
since the resignation of the manager (Mr. H. EB. Biain). 

York.—The Electricity and Tramwa:s Committee recommend the 
following extensions of the tramway svstom :-— 

A tramway line down Corporation.strest to Hull-roxd, vii Walmg ite. 
Trolley omnibus routes should be established from Nessgate to L iver- 
thorpe and Heworth, from Nessgite to. Huntinston-ro sd, vii Goodram- 
gate and Monkgeate, and from the Station, down Bootham to Clifton. 
The Clifton service is to be extended over a bridge to be constructed 
across the Ouse at Clifton Scope to Leem in-road. 


TELEGRAPH AND TELEPHONE NOTES. 


Nassau Wireless Sta ion.—We are informed by the Anglo-French 
Wircless Co, that their radio station at. Naussau, in the Bahamas 
Islands. has been completed and accepted by the Government. 
and is giving every satisfaction, The Cx ldschmidt svstem is em- 
pled; the poser of the station is 5 kw. ała! ^* has a nosnal 
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range of 400 miles, Satisfactory communication has been estab- 
lished between Key West, Jupiter and St. Augustine. A similar 
station will shortly be erected at Georgetown, Barbados. 


Private Wireless Licences.—-The Postmaster-General has just 
issued a new instruction to persons who have been geanted licences 
to use wireless telegraphy for experimental purposes, Those who 
also use a portable apparatus have been given a card of authority, 
with an intimation that it must always be carried when the portable 
apparatus is used away from home, and the card must be produced 
on the demand of an officer of the Post Odice or of any police officer. 
It is. of course, not intended to place anv new restriction on the 
private use of wireless telegraphy, nor is it duo to any indiscretions by 
‘deensces. The idea is much the same as a motor lieence. The card can 
be carried in the waistcoat pocket. 

Telephone Trunk Lines.---The Post Office authorities are pro- 
ceeding with the work of developing the telephone trunk service. 

At present there are 520 trunk lines running into the London Trunk 
Exchange and 180 new ones are under construction. 

In order to expedite matters the Post Office has recently accepted 
contracts for two underground trunk lines—one between Loadon and 
Birmingham and the other between Birmingham and Liverpool. 


HATH ONDA NUUO TTE TAL OOTD OVID UO UVUA QUELLI UO UOO VOUA OOTATE 
EMPIRE NOTES. 
THEME TRI a N 


Australasia.— Tke Australian * Mining Standard ” says Footscray 
(Vietorta) Council recently proposed the construction of a tramway 
to connect Footscray and Williamstown with Bravbrook. The 
other two Councils concerned have been invited to send represen- 
tatises fo a conference on the matter. 

The Federal Publie Service Commissioner (Mr. D. C. MeLachlan) h:s 
prep :red a memorandum on the recent award of Mr. Justice Higgins in 
the case of the Postal Electricians’ Union. The memorandum, which 
was recently bud on the table of the Commonwealth H vase of Repre- 
sentatives with the award, says: As the officers concerned in the award 
are mainly employed. in connection with the telephone service, and as 
Salaries and wages alone of persons employed in positions directly con- 
nectsl with the telephone servie? amount at present to 85 per cent. of 
the total revenue obtained from that source, and as the additional salary 
expenditure which will follow on the present award will increase the total 
expenditure on salaries of this section of officers by at least 14 per cent,, 
the result will be that practically the whole of the telephone revenue of 
the Commonwealth will be swallowed up in salaries and w.vees alone. Tho 
award in its provision for payment to junior mechanics u poa an ag? basis, 
and not upon experience, makes a radiezl departure from the practice 
hitherto followed in the public service. fa the grates of ofivers abov? 
the junior mechanics material increases in salary hive been awarded, 
which will have an important effect upon departmental expenditure. 
There are 980. permanent employés concerned in the award, and for th? 
first vear of its operation, as applied to the number of employés men- 
tioned, the additional cost will be £19,575. As the estimates for th 
current year provide for a total staff of 1.304. permanent employes of 
the classes affected, and as it is inevitable that a large advance upon this 
number will be requested in the forthcoming estimates, the adoption of 
the award will entail an increased cost of at least £30.090 per annum i 
its application to salaries alone. The greater portion of the incre sd 
cost will be absorbed by the following classes of officers, whos? salaries 
will be raised as follows: Mechanics, minimum, £144 to £168; maxi- 
mum, £168 to £I86. Senior mechanics: Minimum, £174 to £198; 
moximum, £186 to £216. Foremen mechanics: Minimum, £198 to 
£228; maximum, £276 to £300. Phe Commonwealth employe will. 
uncer the award, be required. to work only 44 hours per week. Hz 
reesives three weeks” annual leave. public holidays amounting to two 
weeks, and the average absence on sick leave is one ween. He, therefore, 
works 46 weeks of 44 hours in eteh vear. 

Port. Pirie (N. Australia) Council, whose cleetricity supply works 
started working two veers ago, recently accepted tenders for an acdi- 
tional generating set and extensions of the distributing system, The 
contractors for the gas engine and gis producer plant are Clutterbuck 
Bros., who supplied the existing engine and producer plant, while the 
electrical plant is to be installed by the Council's own staff. The new 
plant will include a Mond gas producer, a Premier gas engine, a 75 kw. 
and a 50kw. Vieker’s dynimos, a three-wire battery booster by the 
Lanc hire Dynamo Co., a German Tudor battery and a switchboard by 
Newton. MacLaren (Ltd.), the instruments being supplied by Evershed 
& Vignoles and the cireuit-breakers and fuses by Verity's Limited. 

Newcastle (N.5.W.) Council intend to apply to the Governor for pet- 
Misston to borrow £35,000 for electricity works extensions. 

A poll of the ratepayers of Colac shire (Victoria) is to be taken as to 
whether the Council should enter into an agreement with the India 
Rubber, Gutta Percha & ‘Telegraph Works Co., of Melbourne, to erect 
an electric lighting plant and supply the town of Colac. 

An agreement has been come to between the Victoriam Railway 
Commissioners and Mr. C. H. Merz, consulting engineer for the electrit- 
cation of the Melbourne. suburoan ‘railways, with respect to ‘the 
t uastunl gezr for the equipment cfvolling sto.*.. Most of the cars DOW 
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in running on the suburban lines will be used as motor coaches when the 
It is now proposed to proceed with the purchase 


of the materials necessary for adapting these cars for electric traction, 
When the 


whole of the suburban scrvices are electrified 729 carriages will be re- 


services are electrified. 


and to have the work carried out at the Newport workshops, 


quired. Of this number 372 will be motor coaches and 357 trailers. 


The Northern Sydney Electric Light & Power Supply Corpn. is en- 
deavouring to enforce the signing of the contract for its electric lighting 
; They claim that as the Council has 
officially approved of the contract being entered into they cannot now 
withhold their signature unless a court of law decides that the agree- 


scheme with North Sydney Council. 


ment is illegal. 


Bulli (N.S.W.) Shire Council have agreed to extend the electric light 


along the main road to ('lifton. 


Christchurch (N.Z.) City Council are promoting the Christchurch 
Electrical Supply Empowering Bill, to authorise them to expend £30,000 
in the form of loans to ratepayers who desire to have electrical installa- 
The Council has already been authorised by the ratepayers to 
borrow £120,000 for carrying out the Like Coleridge scheme for the 

On the second reading of the bill in the 
House of Representatives it was explained .that the Council had no 
intention of monopolising electrical installation work, and the opposition 
by contractors in Auckland and Welington was based on a misappre- 


tions. 


generation of electrical energy. 


hension. 


In the Industrial Court (Sydney) last month Mr. Justice Heycon 
delivered judgment in the matter of the application of the Electrolytic 
Refining & Smelting Co., Port Kembla (N.S.W.), for the inclusion of 

His 
Honour amenced the constitution of the board by omitting therefrom el! 
exceptions, and he ex pressed a hope that every effort would be made to 
find some method by which the six-day week could be secured for all who 
The process was a continuous one, and had to be carried on 
Under the new Act the craftsmen employed at the 
works were put under separate boards, with the result that an engine. 
drivers’ award had been made introducing a 48 hour week, its own over- 
time and rates of overtime, and this had created discontent and trouble. 


crafts in the Metalliferous Mining (General) Group, No. 5 Board. 


wished it. 
seven days a weck. 


Electric power was used throughout the establishment, and all sorts of 
work was done by pressing buttons and pulling levers. Materials were 
taken from place to place by men who loaded them into trucks, and then 
stepped up, moved a lever and were taken wherever they wanted to go. 
Those men were claimed as motor drivers, and as such entitled to over- 
time if they had to work on the seventh day; and that, it was said, 
would create discontent, as they were really doing only labouring work 
of a simple character, and were working side by side with other men who 
were under a different award adapted to a continuous process. The only 
course appeared to be to leave that class of worker to the electrolytic 
board. 

On Aug. 6 Mr. Justice Burnside delivered the award of the West 
Australian Arbitration Court in the dispute between the Kalgoorlie 
Electric Tramways (Ltd.) and its employés. The award fixes the 
minimum wage of motormen at lls. a day, 48 hours to constitute a 
week's work. The award also lays down terms for extra pay for over- 
time, annual holidays on full pay. &c. 

Mr. Evans, Queensland (Commissioner of Railways, considers that the 
time for electrifying the railways of that State has not yet arrived. 

A South Australian Royal Commission is to be appointed to consider 
the muníicipalis :tion or nationalis:tion of the cl^ctrio hight and gas servicers, 
" Electric light was formally switched on at Hopetoun (Victoria) on 

ug. 2. 

Albury (N.S.W.) Council has accepted the offer of the Commonwealth 
Bank to advance £10,500 at 1} per cent. interest for an electric lighting 


and power scheme. 


FOREIGN NOTES. 


_ Argentina.—Statistics received and published by the Board of 
Trade show that electrical goods imported into Argentina during the 
six months ended June last were valued at £972,000 (compared with 


£896,000 in the corresponding period last year). 

The " Review of the River Plate " says the period for commencing the 
works authorised by the concession granted in 1905 by Buenos Ayres City 
Council to Messrs. Varela & Cuneo for an clectric tramway in the Federal 
capital to join up with one to the Tigre has expired. The concession was 
subsequently transferred to the Buenos Ayres City & Suburban Tram- 
ways Co. As the work has not been commenced the Mayor has im posed a 
fine of $1.000. 

The San Juan Legislature has approved a law granting a concession to 
Mr. E. Vargas for the construction of electric tramways in San Juan city. 

Buenos Ayres Municipality have accepted the proposal made by the 
Compañia Italo-Argentina de Electricidad for the construction of a con- 
duit for electric light wires, gas mains and other services. 

. The report of the directors of the Compania de Tramways Electricos 
del-Sud (Buenos Ayres) for the year ended June 30 states that net profits 
(including $28,864 brought forward) amounted to $231,843. A 6 per 
cent. dividend has been declared. Passengers carried were 8,040,835, as 
com pared with 7,507,976 in previous year). During the year $1,000,000 
of new shares were issued, and were taken u p by French capitalists at par. 
Electricity works wil shortly be erected in Bariloche (Rio Negro?. 


China. —H.M. Commercial Attaché at Peking states that a new 
electric light plant was erected in 1912 in the French extra concession 
at Tientsin. Electric light was introduced into Yunnanfu, and there 


are electric light projects at various stages of advancement in a dozen 


L] 


other cities. 
It was decided two or three years ago to hive a system of electric tram- 


ways in Peking, and foreign financial assistance was promised from many 
quarters, but the terms of the concession are apparently such as to pre- 
clude the use of foreign capital, and no progress is made, Canton has 
also a big tramway scheme under consideration. 

Holland.—The Corporation of Zaandam has been authorised to 
contract with the City of Amsterdam for the supply of electric light 
and power for 20 years, and it is expected that the works will be 
finished within eight months. The villages behind Zaandam will 
also be able to avail themselves of this source of .power. 

A concession has been granted to the Kennemerland Electriciteits 
Maatschappy at Bloemendal for the establishment of extensive 


clectric light and power supply works. 
Iceland. —4 consular report says that bv July next Seydisfjord 
will be lighted electrically. The equipment of the works is being 


carried out by a German firm. 

Italy.—Arraugements are being made for applying for a concession 
from the Government for the electrification of the railway between 
Genoa and Ovada and Asti. 

A concession has been granted for the construction and working of an 
electric tramway between the town of Spoleto and Spoleto railway 
station, 

Morocco.—-'The text of the bill (as recommended by the Committee 
for Foreign Affairs of the French Chamber of Deputies) to authorise 
the Moroccan Government to borrow £9,200,000 for public works, 
includes £2,009,000 for port works at Casablanca, and £428,000 for 


the telegraph and telephone services. 

The British Consul at Marrakesh says electrical appliances and acces. 
sories ought to have a growing sale in Morocco. 

Paraguay.—Scnor Pasante proposes to erect and equip electricity 
supply works to supply current for lighting, power, tramways and 


telephones, 

Russia.— It is reported that the Council of Ministers has sanctioned 
the raising by Riga Municipality of a loan of 10,500,000 roubles. 
including 1,500,000 roubles (about £158,000) for extension of electricity 


works. 

Spain.—- Electric. Lighting.—A consular report on the Bilbao dis- 
trict for 1912 states that the electric light installations for the new 
railways between San Sebastian and Hendaye and between Plazaola 
and Pamplona were contracted for by a London firm. 

I1 m ports, —'he imports of electrical machinery and fittings into Bilbao 
district were 47] tons (compared with 271 tons in 1911) of which Germany 
supplied 382 and the United Kingdom 26 tons (compared with 125 and 
37 tons respectively in 1911). 

Electric. Traction.—Tne branch of the Bilbao-Santander railway to 
Las Arenas and Plencia is to be converted to electric traction and the 
track is to be doubled. 

Electric Power in Steel Works.—Electricity, produced by waste gases 
is to be substituted for steam as the motive power for most of the plant 
of the Altos Hornos de Vizcaya steel works. 

Im ports into San Sehastian.—A report from San Sebastian states that 
imports bv r i] through Irun included electrical machines from the United 
Kingdom 16 toss, France 180 tons, Germany 379 tons, Switzerland 162 


tons. 


MISCELLANEOUS NOTES. 


Amalgamated Society of Engineers.— The second hallot for the 
position of general secretary of the Amalgamated Society of Engineers 
resulted in the election of Mr. Robert Young by 22.591 votes, against 
18.597 votes for Mr. Jenkin Jones, | 

The Channel Tunnel — At the first Franco-P'ritish Travel Conaress, 
which was opened in London on Tuesday, Baron Emile d'Erlanzer 
read a Paper on the Channel Tunnel, in which he outlined the histor; 
of the scheme and the formation of the Channel Tunnel Co. 

Baron d'Erlanger dealt very fully with the advantages which the 
tunnel would confer upon the trade and industries of this country and 
upon France and Northern Europe. He contended that the scheme 
could be made to pay and he submitted statistics in support of his con- 
tention, All the elements were now at hand to enable the work of tun- 
nelling to be promptly resumed and carried to a successful issue. The 
scheme w.s before the Committee of Imperial Defence and they looked 
with contidence to the d-cision of tha body, by which the Government 
would be guided. The entrance to the tunnel on the English side would 
be in the valley behind Dover Castle. Thence the tunnel would dip 
under the Channel for 24 miles, emergi iz at Sangatte, n^vr Calais, Twelve 
miles of the tunnel would be constracted by the English company and 
12 miles by the French company. A large power stition would provide 
power for the trains, as well as electricity for lighting and compresssd 
ir for ventilation. The total cost of the whole undertaking, including 
the construction of the tunnel, purchase of land, &c., was estimated not 
to exceed £16,000,000, of which £8,000,000 would be provided by the 
French company and £8.000,000 by the English company. 

Sir Francis Fox read a Pape: on the engineering 2322252 of the 
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tunnel. He said that the grey chalk through which the tunnels would 
be bored was 87 ft. thick at Dover and "70ft. at Sangatte. It 
possessed the peculiar property of gradually ** puddling ` itself. and 
becoming impervious. A drainage heading would be driven from each 
side of the Channel, rising towards the centre, and connected at Dover 
and Sangatte with shafts for pumping and winding. The main tunnels 
would consist of two single-track circular tunnels, each of 18 ft. net 
interna) diameter, and thus large enough to accommodate the rolling- 
stock of the British and French main lines, except only their locomotives, 
for which would be substituted electric locomotives of ample power to 
deal with the heaviest trains running upon the main lines. Including 
the junctions with the main lines of railway in England and France, the 
total length of each tunnel would be 31 miles, the actual length under 
water being 24 miles. The tunnels would be placed 36 ft. apart. and 
lined throughout by cast-iron segments and grouted on the outside so 
as to secure a covering of cement which would not only prevent leakage 
into the tunnels, but also preserve the plates from corrosion. Ventilation 
of the tunnels would be established by blowing air in the direction in 
which each train was travelling. The traflie being electrically operated 
the volume of air required was very largely reduced. 1n the case of 
specially built rolling stock for the London and Paris and other ex presses 
no inflammable material should be used, and as the motors of the electric 
locomotive would be * armoured "' against fire in case of short-circuiting 
no danger would arise as regards the electrical working even from the 
emplovmen® of ordinary roiling stock. Assuming, however, that in 
spite of precautions any stoppage should occur in the tunnels, the passen- 
gers would readily pass along the tunnels in the rear of the train, where 
ample space would be available, as a foot path, clear of the electrica! con- 
ductors. The tunnels would be lighted throughout by electricity. ^ A 
separate and special circuit would be provided, so that in the event of 
the main traction current failing the lights in the tunnels would not be 
extinguished. Plans and sections for the proposed approach railways 
on the British side provided sorting sidings and a station near Maxton, 
just within the borough of Dover. Those railways were well laid out 
to accommodate the traffic, and, in conjunction with the station where 
the exchange of steam for electric locomotives and all necessary sorting 
of traffic would take place, would provide full and complete means of 
communication with both the existing main lines between Dover, London 
and the rest of England. 

Civil Service Regulations.— The following new Regulation is incor- 
porated in the General Regulations respecting open competitive 
examinations in the Civil Service :— 

Persons transferred to situations in the Post Office from a telephone 
company or municipal telephone undertaking, on the absorption of such 
company or undertaking by the Post Office, may reckon, as if it were 
service in a situation to which they were admitted with the certificate of 


the Civil Service Commissioners, their continuous service in the Post 
Office, as well as so much of their previous continuous service in the tele- 
phone company or undertaking(or in any telephone company or muni- 
cipal telephone undertaking previously absorbed by it) as was rendered in 
situations for which a Civil Service certificate is ordinarily required. 

Lecture.—4 special popular lecture will be given by Mr. Frederic 
H. Taylor. A.M.Inst. E. E., on '* Light, Ancient and Modern," in the 
Science Lecture Theatre of the Willesden Polytechnic on Wednes. 
day, Oct. 1, at 8 p.m. Tickets may be had from the office of the 
Polytechnic, Priory Park-road, Kilburn, N.W. 

Reference Books, &c.— Mr. J. C. Oakenfull has recently published 
a work of 500 pages on “ Brazil in 1912." which contains much useful 
information relating to the commercial and industrial development 
of one of the most important countries of South America. 

After a section on the geography and topography of the country, there 
is a sketch of its political history. its laws, &c. Subsequent chapters 
deal with its natural historv, rubber-producing plants, timber, azri- 
culture, mineralogy, &c. There are many good illustrations, maps, 
tables, &c., which add to the utility of the book. 

The Russian Year Book for 1913, which is compiled and edited by 
Dr. Howard P. Kennard, contains over 800 pages of useful informa- 
tion relating to the trade and resources of the Russian Empire. 

This is the third issue of the Year Book and the various sections appear 
to have undergone careful revision. The matters dealt with include 
administration, commercial Jaw, customs and tariffs, rights of foreigners, 
imperial and local services, natural resources, mining, transport, finance, 
trade reports, &c. There are many valuable tables, charts, maps, &c.. 
which add to the value of a useful work of reference. The work is pub. 
lished at 10s. 6d. net by Messrs. Eyre & Spottiswoode, East Harding- 
street, B.C. 

Transit Trouble.—The present strikes and rumours of strikes are 
causing widespread inconvenience and delay in those businesses 
which depend either directly or indirectly upon transit facilities. 

Several northern towns are practically closed to goods traffic, although 
it is possible to overcome the difficulty by forwarding articles by passenger 
train. Inthe case of Dublin, however, even this alternative is impossible. 
as the railway companies refuse absolutely to handle goods consigned 
from London to that town. Irish eleetrical engineers and contractors are 
fortunately situated in this crisis, as we are informed that the British 
Thomson-Houston Company's Dublin office holds complete stocks of 
Mazda lamps, fittings and lighting accessories of all kinds, as well as 
various power and heating devices, thus rendering them practically 
independent of trans-marine supplies. The Dublin office of the British 
'Thomson- Houston Co. is 25, Sutfolk-street. 
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Turbine, Generators, Condensing Flant, Converters, Transformers, &c. 

SovrH BurELES Corporation invite tenders for the supply. 

delivery and erection of one 2.000 kw. Turbine, Direct-coupled 

to two Three-phase Generators in Tandem, together with 

Condensing Plant. Rotary Converters, Transformers, Switch- 

gear. &c. Copies of specification. general conditions, &c., from 

the borough electrical engineer. Mr. Harry S. Elhs. Tenders to 

the town clerk, Mr. J. M. Moore Hayton, municipal- buildings. 
South Shields, by noon, Oct. 15. See an advertisement, 


Telegraph and Telephone Material. 

Tenders are invited by the Commonwealth of Australia for 
the supply and delivery of Telegraph and Telephone Material. 
Tender forms, specifications, &c., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places where 
qoods are to be delivered and the dates for receipt of tenders are given 
in an advertisement. 


Cables. 

Tenders are invited for the supply of various quantities of 
lead-covered Cable to the City of MELBOURNE (Australia). 
Copies of specification, condition of tender. &c.. from the Agents 
for the City Council. Messrs. Mellwraith, MeKacharn & Co. 
Ppty. (Ltd.). Biliter-square-buildings, London, E.C., to whom 
tenders are to be sent by noon of Wednesday, Oct. 8. See an 
advertisement. 

Electric Fittings. 

Tenders are invited for the supply and delivery of Electric 

Fittings required for the town hall and munic pal buildings. 
JOHANNESBURG. Specifications, &c., from the offices of the 
London Agents of the Johannesburg Municipal Council, Messrs. 
». W. Carling & Co., St. Dunstan's-buildings. St. Dunstan’s-hill, 
London, E.C. Tenders to the Town Clerk, Municipal Offices. 
P.O. Box 1,019, Johannesburg. by noon Nov. 24. See also an 
advertisement, 


TENDERS INVITED. 
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Switchgear. 

The Agent-General for Vicrorta (Australia) invites new 
tenders for the supply of 20.000-volt h.t. Switchgear and Lt. 
Switchgear and accessories for the power station and sub- 
stations, to be constructed in connection with the electrification 
of the Melbourne Suburban Railways. Specifications and 
fonn of tender from the Agent-General, and specifications from 
the consulting engineers, Messrs. Merz & McLellan, 32, Victoria- 
street, Westminster, S.W. Tenders to the Agent-General, 

: Melbourne-place, Strand, W.C., by noon Oct. 13. 


Tenders are also invited for the supply of quantities of insulated 
Copper Cable to the City of MELBOURNE (Australia). Specifica- 
tions, &c.. from the Agents for the City Council Messrs. 
Mellwraith. McKacharn & Co., Ppty. (Ltd.), Billiter-square, 
London, E.C., to whom tenders are to be sent by noon Oct. l. 


Transformers and Carbon Filament Lamps. 

Tenders are also invited for the supply of six 60 k.v.a. 
and one 30 k. v.a. single-phase Transformers, and 33,300 Carbon 
Filament Incandescent Electric Lamps to the City of MEL 
BOURNE. Specifications, &c., from Messrs. Mellwraith. 
McEacharn & Co., Ppty. (Ltd.), Billiter-square. London, E.C., 
to whom tenders are to be sent by noon Oct. 7. 


Tramway Construction and Supply of Rails, é&c. 
DUNDEE Corporation want tenders by 10 a.m. Sept. 29 for 
Construction of Tramways in Blackness-road, and Supply of 
170 tons of Steel Tramway Rails, &c. Specifications, &c., from 
the City Engineer. 


Diesel Engine and Generator. | 
Wortnina Corporation want tenders by noon Sept. 29 for 
supply of Diesel Oil Engine and d.c. Generator. Specification, 
&c., from the Town Clerk. 
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tricity Supply. -—- 
xai dnd Corporation require tenders for street lighting. 


Tenders to the Town Clerk by Oct. 3. 
Steam Turbine, 1'hree-phase Alternator, Condensing Plant, Switch- 
boards, two Water-tube Boilers, &c. 
'The Tramways and Electricity Committee of the Corporation 
of LEICESTER, invite tenders for the supply and erection of one 
High-pressure Steam Turbine, direct coupled to one 3,000 kw. 
three-phase Alternator, together with Condensing Plant, high 
and low-tension Switchboards, Rotary Converters, &c.; two 
Water-tube Boilers, steam, feed, blow-off and drain pipes, &c. 
Forms of tender, &c., from the borough electrica lengineer (Mr. 
T. Robert Smith, A. M.I. E. E.), and tenders to the chairman of 
the Tramways and Electricity Committee, , Electricity Offices, 
Market-street, Leicester, by Sept. 30. 
Generating Plant, Cables, &c. 
ILKLEY Urban Council require tenders by Oct. 6 for supply of 
Prime Movers, Station Equipment, Cables, Cranes, &c. Speci- 
fications, &c., from the Clerk of the Council, or Mr. Geo. Wilkin- 


son, Beech Mount, Harrogate. 
Air Compressor. 
SALFORD Corporation want tenders by noon Sept. 29 for 
supply of compound air compressor. Specification, &c., from 
the Borough Electrical Enginecr. 


Rotary Converters. 


SaALFoRD Electricity Committee require tenders by noon 
Sept. 29 for supply and erection of Rotary Converters, Speci- 
fication, &c., from the Borough Electrical Engineer. 


Cv?rhead Transmission Line. l 
KEIGHLEY Electricity Department require tenders by Oct. 1 


for an overhead transmission line in duplicate for 6.600 volt 
three-phase current. Specifications from Borough [Electrical 
Engineer. 

L.T. Feeder Cable. 

WarTrHAMSTOW Urban Council want tenders (by noon Oct. 8) 
for supply of Lt. feeder cable. Specifications from the Elec- 
trical Engineer. 

Cablo and Feeder Panel. 

WARRINGTON Electricity and Tramways Committee require 
tenders by noon Oct. 14 for supply of Lt. Cable and Lt. Feeder 
Panel Specifications, &c., from the Borough Electrical and 
Tramways Engineer. 

Overhead Electrical Equipment and Transmission Mains. 

The AGENT-GENERAL FOR VICTORIA is prepared to receive 
tenders for Overhead Electrical Kquipment and Permanent 
Way and Overhead Transmission Mains. in connection with the 
scheme for the electrification of the Melbourne Suburban Rail- 


Specification and form of tender from the Agent- 


Ways. 
Further 


General for Victoria, Melbourne-place, Strand, W.C. 
information from the consulting engineers, Messrs. Merz & 
McLellan, 32, Victoria-street, S.W. Tenders by noon Nov. 15. 


Flame Arc Lamps, &c. l 
The VictoRIAN RAILWAYS COMMISSIONERS require tenders 


for the supply and delivery of 18 Flame Arc Lamps and 
Accessories. Tenders by 11 a.m.. Nov. 12. to the Chief Store- 
keeper, Room 109, Victorian Railways Offices, Spencer-street, 
Melbourne, from whom specifications, &c., may be obtained. 
Form of tender may be seen at 73, Basinghall-street, London, E.C. 


Electric Crane. 
The Vicrortan RAILWAYS COMMISSIONERS require tenders by 


ll a.m. Nov. 12 for supply of a 15-ton Electric Crane. Specifica- 
tions may be seen at the Board of Trade, 73, Basinghall-street, 
London, E.C., and obtained at the Victorian Railway Offtices, 
Spencer-street. Melbourne. 
Hau'age Engine and Electric Motor (Extension of Time). 
The VICTORIAN RAILWAYS COMMISSIONERS require tenders for 
a Haulage Engine and Electric Motor and Equipment. Tenders 
by Nov. 12 to the General Manager, State Coal Mines, Want- 
haggi, Victoria, from whom specification. &c., may be obtained. 
Specification may be seen at the Board of Trade, 73, Basinghall- 
street, London, E.C. 
D.C. Motors, &c. 
The N.S.W. GOVERNMENT TRAMWAYS DEPARTMENT, Electrical 
engineers Branch, require tenders by noon, Oct. 5, for supply 
‘nd delivery of 13 600-volt d.c. Motors, with field rheostats. 
pecification and form of tender may be obtained from the 
“hief Commissioner, Philip-street, Sydney, or can be seen by 
Jnited Kingdom manufacturers at 73, Basinghall-street, E.C. 


£8, 166; General Electric Co., Westinghouse transformers, £6,991. LOs., 
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! A.C. Voltage Regulators. 


DUNEDIN (N.Z.) Corporation require tenders by 5 p.m. Nov. 
12, for supply of two a.c. Voltage Regulators for use on 3,000 and 
400-volt circuit, respectively. Specifications, &c., from the Town 
Clerk, and may be seen at 73, Basinghall-street, London, I.C. 

Switehboard and Accessories. 

WELLINGTON (N.Z.) Electric Lighting Department. require 
tenders by 4 p.m. Dec. 11 for supply of a Switchboard and 
Accessories, Specification, &c., may be obtained from the 
Tramways and Electrical Engineer, Harris-street. Wellington, 
or seen at the Board of Trade, 73. Basinghall-street, London, 
IC. 

Telephone Instruments and Accessories. 

Tenders will be received at the PucBLIC Works OFFICE, 
WELLINGTON, N.Z., until noon Oct. 31 for Telephone Instru- 
ments and Accessories for use in connection with the Lake 
Coleridge power scheme. Particulars from the P.W. Offices, 
Auckland, Wellington. Christchurch and Dunedin. Specifica- 
tions may be seen at the Board of Trade, 73. Basinghall-street, 
London, E.C. 

Telephone Wire, &c. 

Tenders are invited (until Oct. 13) by the Moroccan Adjudi- 
cations Commission (on behalf of the Shereefian Posts and Tele- 
graphs Administration) for the supply and delivery of (1) 
20,000 kilogs. of Silicon- Bronze "Telephone Wire. (2) 177.600 
kilogs. of Nilicon- Bronze or Phoxphor-Bronze Wire, (3) 6,000 
Wooden Telegraph Posts, and (4) 100,000 Insulators on Cal- 
vanised Tron Brackets. Tenders to M. le Président de la Com- 
mission Général des Adjudications et des Marchés, Dar-en-Niaba, 
Tangier. Tenderers must deposit £300 in case of (1), £1,200 with 
(2). £160 with (3). and £200 with (4). Conditions, &c., may be 
seen at 73, Basinghall-strect, London, E.C. 

Electric Cranes. 

The Administration of the Port of Pirrus (Greece) invite 
tenders until Sept. 30 for the supply of two Electric Cranes of 
10 and 6 tons power respectively. 

Electricity Supply. 

The Egyptian Ministry of the Interior require tenders by 
noon Oct. 3] for supply of Machinery and Plant for the instal- 
lation of Electric Light in the town of DaMaxnour, including 
Generating Plant and Equipment, and the lighting of the 
Central Station; and the necessary Distributing System. 
Specifications from M. le Directeur de la Section des Munici- 
palités et Commissions Locales au Ministére de l'Interieur, Cairo. 

The Public Works Department of the Uganda Protectorate, 
Entebbe, will receive tenders, until Dec. 31, for a concession 
for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 
10 years, renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for street 
lighting and officials" quarters will be required. A draft agree- 
ment, «c,, may be seen at 73, Basinghall-streot, London, E.C. 

Electrically-operated Goods Transporters, &c. 

Tenders are invited (until Oct. 20) by the Public Works 
Department of the State of Rro GRANDE Do Sru for various 
works at the harbour of Port Alegre. including the erection of 
electrically-driven appliances for handling goods, dredging 
work. &c. Tenders to '* Directori? da Viacao Fluvial, Secretaria 
das Obras Publicas," Porto Alegre, and further particulars 
may be seen at 73, Basinghall-street, London, E.C. 


TALL AAT HM 
TENDERS RECEIVED AND ACCEPTED. 
DIDI LAN THAT 


ZTON.—The Rural District Council have accepted the offer of the 
Slough & Datchet Electric Supply Co. for supplying electrical 
energy at the isolation hospital and for wiring. &c. , 

The company will lay a main to the hospital for £200, the payments to 
be spread over 10 years, and 10 per cent. of net profit obtained from other 
customers supplied from the same main will be allowed to the Council. 
The charge for installing 70 lights is £50. Current will be charged at 6d. for 
for lighting and £3 per horse- power per annum plus Id. per unit for power | 

Hackney (LoxpoN).—'l'he following tenders were received for 
the supply of plant required for extensions :— 

| . Hicu-TENSIoN Main ConpuiTs. | 

Foote & Milne (recommended for acceptance), £16,019; William Griffiths 

(Ltd.), £20,773; Dick, Kerr & Co., £22,835. 
SUB-STATION PLANT. 
Bruce Peebles & Co., La Cour converters (recommended for acceptance), 
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Brush transformers, £6,691. 10s. ; British Westinghouse Electric & Mfg. 
Co., £7,006 ; Siemens Bros. Dynamo Works, Siemens transformers, £7,051, 
alternative £6,931 ; British Thomson- Houston Co.. Brush transformers, 
£7,159, Westinghouse transformers, £7,555, British Electric Co.'s 
transformers, £7,793, Brush transformers and step starting. £6,999, 
Westinghouse transformers and step starting, £7,395, British Electric 
Co.s transformers and step starting, £7,658; Vickers (Ltd.), Brush 
transformers, £8,189, 3s. ; Electric Construction Co., motor- generators, 
£8,436. 
SUB-STATION SWITCHGEAR AND CONNECTIONS. 

Johnson & Phillips (recommended for acceptance), £4,748. 69, 6d. (plus 
£942. 7s. 2d. for extras); General Electric Co., £5,187; Electric Con- 
struction Co., £5,632; A. Revrolle & Co., £5,759; Siemens Bros. Dynamo 
Works, £5,778: British Thomson-Houston Co., £5.909; British Westing- 
house Co., £6,212: Ferranti(Ltd.), £6.832; Switchgear & Cowans, £5,985. 

HAND-OPERATED TRAVELLING CRANES, 

Herbert Morris (recommended for acceptance), £427. 5s. and £389. 5s. : 
Holt & Willets, £445; Chatteris Engineering Works Co., £622. 135. ; 
John Smith (Keighley) (Ltd.), £669. 

HAMMERSMITH (LONDON).—The Borough Council have placed 
orders with E. W. Chamberlin for wiring the Uxbridge-road Tabernacle 
(at £49. 18s.), and with France & Sons for wiring work in Netherwood 
and Askew-roads. and electric bells (£19. 105.) ; with Langdon 
Davies Motor Co., for three electric motors (2, 3. and 9 n.r.) at 
£62. 16s. 

Hvptr.—The Corporation have accepted the tender of Clampett & 
Duckworth for electric light fittings for 87 lights with 29 switches 
and three Blackman fans for the ele:tric lighting and ventilating of 
the public baths extensions. 


BELrFAsT.—The Tramways and Electricity Committee have ac- 
cepted the tender of Callender's Cable Construction Co. for the supply 
of cable, and that of the British Thomson- Houston Co. for the supply 
of switchgear. 

Episwan LaMrs.— The Edison & Swan United Electric Light Co. 
advise us that they have recently secured the following important 
contract orders for Royal Ediswan lamps:-—From the British 
Admiralty, General Post Office. British L.M. Ericsson Mfg. Co.. and 
United River Plate Telephone Co. 

LvToN.—The tender of S. H., Haywood & Co., has been accepted 
by Council (at £725. 10s.) for the supply of an electrically-driven 
15 ton travelling crane. 


PRAHRAN AND MALVERN (VicTonIA). — The Prahran and Malvern 
Tramways Trust have accepted the tender of Duncan & Fraser 
(Adelaide) for 10 car bodies £815 each. 


MELBOURNE (Vierorta).—The City Council have accepted the 
tenders of the British General Electric Co. for a spare armature for 
500 kw. motor-generator, £200 ; British Insulated & Helsby Cables. 
for insulated copper cables, £1.361. 5s. ; and Dalgaty & Co. for two 
Tang :e's suction gas engines. £1.270. 


Government Contracts.—' The following contracts were placed hy 
the British Government Departments during August :— 

Crown Agents for the Colonies.—Chloride Electrical Storage Co., train 
lighting cells; Bullers (Ltd.), telegraph poles. 

War Office.—Hooper's Telegraph & India Rubber Works and Johnson 
& Phillips, electric cable. 

- India Office. —WHart Accumulator Co.. accumulators ; Siemens Bros. & 
Co., cells: Taylor, Tunniclitfe & Co.. insulators; General Electrice Co., 
lamps: Elliott Bros., telegraph apparatus. 

Post Office. —Siemens Bros. & Co., telephone cable and apparatus and 
cable distribution plugs and zine rods; British L.M. Ericsson Mfg. Co., 
telephone apparatus and Smethwick telephone exchange equipment : 
Western Electric Co., Western. Electric Co., telephone cable and tele- 
phone exchange equipment (City, Manchester and Victoria, Birmingham, 
exchanges): Automatic Telephone Mfg. Co.. London Electrice Wire Co. & 
Smith's and Phenix Telephone & Electrie Works, telephone appara’ us ; 
Callender's Cable & Construction Co., Connolly Bros. and W. T. Henlev's 
Telegraph Works Co., telephone eable; Bullers (Ltd.), telegraph iron- 
work; British Insulated & Helsby Cables; solder; Eyre Smelting Co., 
zinc rods; A. & P. Steven, electric lift (Dublin G.P.0.). 

Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departments : — 

Postmaster-Generals Department, New South Wales, —T. Zwicker & Co., 
30,000 jointing sleeves, 7s. 3d. per 100, 14.000 ditto, 9s. 11d. per 100, 
7.000 ditto, 16s. 11d. per 100, 9.000 ditto, 21s. 3d. per 100. 

Postmaster-Generats Department, Gueenslund.—]1ndia Rubber, Gutta 
Percha & Telegraph Works Co., 6,500 copper binders, 8s. 4d. per 100, 
14.000 ditto, 7s. 2d. per 100, 100,000 ditto, 5s. 6 d. per T00, 32.000 ditto, 
38. 2'd. per 100, 150.000 ditto, 1s. 11 d. per 100, 100,000 copper tapes, 
5s. I'd. per 100, 1,000 zines, 2-2d. each ; Brabant & Co., 2,700 jointing 
sleeves, £4. 12s. 4d. per 1.000, 5.000 ditto, £1. 3s. per 1,000, 25,000 ditto, 
£3. 15s. per 1,000. 15.000 ditto, £2. 1s. 1d. per 1,000. 30,000 ditto, £6.55.7d. 
per 1.000, 20,000 ditto, £4. 11s. 5l. per 1.000 ; T. Zwicker & Co., 5,000 
jointing sleeves, 3s. 7d. per 100, 4,000 ditto. 3s. 5d. per 100 ; Geo. Wills 
& Co., 349 tons copper wire, £83. 13s. per ton, 122 tons bronze wire, 
£92. 19s. 10d. per ton ; Siemens Bros. Dynamo Works, 5 nauts submarine 
cable, £141 per naut; Western Electric Co., 5,204 vds. cable, £450 per 


mile,6,800 yds, ditto, £549 per mile, 988 vds. ditto, £921 per mile, 2,178 yds. 
ditto, £195 per mile; Noyes Bros., 2,552 yds. cable, £293 per mile, 
1,210 vds. ditto, £423 per mile; R. Johnson, Clapham & Morris, 8 tons 
galvanised steel wire, £13. 8s. 9d. per ton; British General Electric Co., 
1,500 carporous pots, 2s. 3d. each, 6,000 ditto, Is. 4]d. each; British 
Insulated & Helsby Cables, 400 gross butterfly screws, ld. each; 
Lawrence & Hanson (‘'o., 4.000 zines, 9-2d. each. 

Public Works Department, New South Wales.—Standard Waygood Co., 
electric passenger lift (£1,425) and electric goods lift (£800) for Parcels 
Post Office, Svdney ; Warburton, Franki & Co., electric lighting Cessnook 
Post Office, £30. 

Public Works D. partment, Victoria.—India Rubber, Gutta Percha & 
Telegraph Works Co., electric lighting, Cool Store, West Melbourne, 
£382. 17s. 6d. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS, 
12,592 Marks. (Deutsche B;ck-Bopgsnlampen G.s.). 
not granted). : 
16,992 GRAHAME WHITE & ForHERSILL. Apparatus for th? production of el:ctric pwer 
for us? in connection with wireless tzl2graphy or wireless tzlephony on aeroplanes 

and waterplanes. 
19.118 HOLDEN AND CHAMBERLAIN & Ho^KHAM. LTD. 


Arc lamps. (Convention dat» 


Electricity m»t^rs. 


19.251, 19.252 & 19,254 AurowMATIC Tg.EPAONz MANJSACIJRINS Co. (Automatic 
Electric Co.). Telephones systems. 

19,429 FRiEDMAN & FRIEOMAN. Electrically wound cloc’ss. 

19.585 Dawson & BuckHAM. Electric-sienalling syst:ms. (Cognat> Application 


5,537 13.) 

19,754 & 19.771 Xercuer. Electrically-heated cookers. 

19.825 Cross. Electrically propelled road vehicles. 

19.921 Taytor & Pinney. Means for fixing electrical and other fittings to concret: and 
ferro-concret? and lik? structures. : 

20.293 BRANSON & BowbEN. Memorandum and lik» appliancss for use in connection 
with telephones and for other purposes. (Coenat» Application 26.947 12.). 

21.917 HartTMann & BRAUN AkT.-GES. Portable electric lamps. (Spt. 3). 1911.) 

24.089 Conner & Kaui. El ctromaenetic apparatus applicabl2 for telzphonic and th? 
lik? sienalline and other purposes. 

26,323 THoMPsoN. (Solitdort Electrical Co.) Electro mazaetic g»n?rator. 

A magaeto electric generator for producing an electromotive force, the wave form 
of which comprises tws peaks rising to maxima, which ars spazed apart by an elictrizil 
angular distance. oth^r than 18) d»e., ths giprator havine th> magnetic material 
of both the fixed and rotatable parts of practicilly uniform dimensions parallel t» tr 
axis of rotation. and b'ine characterised by th» pole faces of the magnet, having 
unequalarc; and the mazietic material of tas armature biag disposed asymmetrically 
about a plane parallel witn ta: axisof ti: windiaz, ard tic.udiig ti: axis of rotation 
of the armatura. 

27.473 HARTLEY. Fire and temperatur: alarms. 
27,738 MuLLeRr. Electric insulators. 
29,831 BicKkLEYv. Electri: advertising devizss and sizas. 
1913 SPECIFICATIONS. 
148 Bn THoMsos-HousroN Co. (Allz2:m2ine Elektrizitats G2s.). 
switches, 

Relates particularly to oil switches for controlling circuits carrying lare» amounts 
of energy, and also t» prevint explosioas of every kind ir oil switci2s. Th? electri: 
oil switch comprises a movable and stationary contacts, having a cooli; deviz: 
surroundine the points of s»paration of ta? contacts. comprising platas haviag a larzz 
area to which the arc and vapours arisin? th:r2from ar: exposed. 


Electric oil 


313 GRAHAM. El-ctromazictizally operat-d diiphrag n horas aad th» like. 
1.049 GRAHAM & RicxEgrTs, Telephory anj lic+systems. (Additioa t» 10.915/11.) 
1.243 Rein. Electric clock mecnanism:. (22 3 12.) 


3.387 LogwgNsTEIN, Receptacles for diaphragm & inrds for telephon? mouthoni:c:s. 
3.574 CLEMENS & McNARC4 REFILLABLE Fuse Co. Refillable electric fuses. 
4.479 Mann. Electrically heated cooking and liz- utensils. 
6.648 Siemens Bros. Dynamo Weorxs, Lto. (Siemens Szhucertwork? O55) 
mutators for dynamo-:hectric machiary. 
6,807 British THOMSON-Housron Co. & Weare, 
(Divided Appiicition on 28 3533 11, 22 7;12.) 
7.243 S:HucaaRDT. El-ctric pluz contacts. 
13,089 ScHou. Telegraphi: transmission. M" 
In ths apparatu; ther: b provided at least two sets of contact places, each consisting 
of two contact places arrane2d in parallel. one of waich is actuated by mans of à 
perforated paper ship, and 5s closed and interrupted in accordanc? with the siznals, 
whereas the other contact plac: effects the closing and interrupting of th: currents, 
cire beine taken that th: former contact plac: is clos:d and interrupted at suci 
moments when th? latter contact lacs is closed. 


17.759 S:aurr & Gen. Electrolytic electrodes. (21,3,12.) 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Srecifications. Those marked * are 
open to inspection 12 months after the date attached to them. if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an aster isk cs affixed. 

August 19, 1913. . 

18779 Douglas. Terminals and hi ;h-t:nsion wires of maznetos for internal-combustion 
eneraes, 

18,790 Co»rER. Construction of anti-friction mechanism as applied to the axle shafts 
of tramcar trucxs. 

18.818 Soc. ANON. L'OxavpRIQuE FaAN-zAISZ. Industrially producing hydrogen and. 
oxyren from water by electrolysis. (21/2712, Franc:.)* 

18.819 Cross. Electrically-prop:lled road vshiciss. oi, ica 

18.833 WirLiAMs. Eñccting the eficient transmission of el:»ctric signalling impu's?s 
throuch insulated cibles and wires. 

18,811 Morcom. Applying coatings or deposits to surfacos. sss 

18.859 THoFiz & Tu^srE Meter Seno. Electrolytic devices suitable for use as or in the 
Construction of meters, switcr's aid other apparatus. 


Aurast 2), 1913. 
18.833 Rorre. Fill mae ists. le 
18.950 Jovce & Luma. Detacrable desk for us» with a tabl2 telephone or other suitable 
suprort.* 
18,902 SmitH. Antiseptiz papor cover for the mouthpi.c2 of t:ləphon? 
instruments, 
18,907 SigMENS Bros. DvNAMO Works & KIEFER. 
t» conductors therzfor. xd of 
18.924 Siemens & Hars<e Axt.-Gzs. Sparking plugs with an insulator com?257 9 
two parts, (25'10'12, Germany)" S 21? 
18,926 Popszus. Incandescent body for electric lamps, stoves and the iike. (21/9 12 
G?rmany.)* 
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had—without working, he felt that he should not be classed as a work- 
man. He was willing to pay, but he would not be put under a miserable 


LEGAL IN TELLIGEN CE. little Act like that, and be put on “ ticket-of-leave." He did not want 


to put his employers to any trouble, but he would not take out a book. 


_— a — 
** Tf you insist on me leaving my job I must do 80." 
Unemployment Insurance. . Defendant was fined 20s., including costs. 
At West Ham Police Court on the 18th inst. Thomas Turner, SE 
j f Stratford, was summoned at the instance of the Board o . 
Teade foc that he: being awor Electrician's Overtime. 


THAT 


TIL 


=| 


Trade for that he, being a workman within the meaning of Part IT. of the 
National Insurance Act, employed in an insured trade (mechanical In the City of London Court last week, before Judge Rentoul, K.C., 
engineering), did refuse to obtain an unemployment book. Geo. Cripps, an electrician, sued Messrs. A. G. Hudson & Co., electrical 
DEFENDANT admitted he had not had a card under the Act because he | engineers.and contractors, for £3. Os. 6d. for work done. 
did not acknowledge ít, and he would not accept a card and be put under Mr. H. SrRovrs, who appeared for defendants, said they had paid 
* a ticket-of-leave " system. He would willingly pay the 64d., or even | £2. 10s. 5d. into Court to represent plaintiff's last week's wages. They 
a ls., if it would be any good to anyone, but he would not have a ticket. were disputing his right to claim overtime because he had done it without 
Dr. B. W. GiNsBUnaG, who prosecuted, said that the regulations under ! authority. Plaintiff had no right to work overtime unless he was 
the Act made it incumbent on a workman in the s:heduled trades to take | speci ically instructed to do so. He had never before incurred overtime 
out an unemployment book. Defendant was employed by a firm of | without giving notice. 
engineers at High-street, Siratford, and he had been repeatedly asked by Plaintiff said he was not charging time and a quarter, as he might have 
them to take out an unemployment book, but he had refused to do so. | done. He worked overtime in order to get the electric lighting wiring 
As a result his employers had to take out each week an emergency card. | contract on which he was engaged through before he left. 
In course of time the emergency cards reached the office of the Board of Mr. HupsoN stated that it was necessary for him to make a stand against 
Trade and they, seeing that an offence had been committed, and as they | such charges. He had a strict time for leaving off, and that was why he 
were up and down the country prosecuting employers, felt that it should | was defending the action. 
be established that what was obligatory on an employer should be The JupcE thought that the justice of the case would be met by judg- 
obligatory on a workman. - ment being given for plaintiff for the money paid into Court, without 
DEFENDANT argued that he was in charge of anengincering department | costs, and for defendants on the question of 10s. ld. for the overtime. 
and not a workman under the Act. If he had cnough to live on—as he Plaintiff ought not to have worked overtime without notice. 
MD A a A 
FINANCIAL MATTERS. 
PHI TE PAPA PHA PH AAA PAPA ATEM PHP TEAM EAM HEATH PHI I 
from April 1 would start at that date with a considerable increase of 
MUNICI PAL ACCOUNTS. | orders in hand as compared with the value of the work in hand at the 
ne same date in the previous year. He was glad to be able to state that the 
Bolton.—The accounts of the electricity department for the year | orders received since that date showed a considerable increase on the 
ended March 31 show a net profit of £1,615 and the amount contri- | orders for the corresponding periods of the previous three years. Tho 
buted to relief of rates is £1,500 (compared with £3,250 in the pre- | reconstruction had offered the company an opportunity, of which they 
vious year). were taking advantage, to introduce certain other changes into the 
_ The accounts are adversely affected by the heavy capital outlay on the | business, which they were confident would have a marked effect on the 
new station now in course of erection. company's carning power. The last year's working of the old company 
The tramway accounts show capital expenditure £559,167, of which | had proved even better than had been anticipated. 
£169,479 has been extinguished out of revenue. The year's profit was MARCONI WIRELESS TELEGRAPH CO. OF THE RIVER PLATE (LTD.)— 
£16,436 (increase £6,584) after providing for depreciation and contri- | At a meeting of this company on Aug. 29 the report for the year to May 31 
buting £2,090 out of revenue for capital expenditure. last was presented and adopted. It is stated that the company's high- 
Carlisle. —At March 31 the capital expenditure on the electricity | power stations at Punta Piedras will be completed in October, and will 
department was £99,018 (increase £4,989). The total amount con- E Ru e e n d " e Dy Ls "p Hu 
; e states, that « munication wi urope will be carrie 
nr Eis e "pd fund is £33,368, besides the repayment of unspent on day and night, an increase in the power of the tata having been 
| TUE decided upon from 300 kw. to 1,000 kw. The profit and loss account 
S aa d (increase £ d A e alin d showed a debit balance of $105,740.68 gold. 

,330, leaving gross pro ,137 (£9,971). Interest an i ; 
repayment of loans, bank A A &c.. required £7,007 (£6,311), and the iie t ica ae ae ota god directors’ report 
net profit was £1,510 (£3,340). Units generated were 3,276,026 and sold states tna up uni y DISQUE : e electrification of the tramways not 
2,531,545 (increase 214,110). The total maximum supply demanded being completed on October 1, 1912, it was found necessary to grant the 
was 1,531 kw. Fuel cost 0-23d. (0-22d.) per unit sold, and total costs contractor a further extension of six months for the completion of the 
exclusive of capital charges, were 0-72d. (0-76d.) , "| works. Supplemental agreements were entered into, by which the con- 

The report of the borough electrical engineer and manager states that tractor e to piove the amount required to meet the coupons 
the decrease in gross profit is due to extraordinary capital expenditure due on April 1, 1913, on the debentures, to pay all the general expenses 
; ; ] _ | of the company in London and Paris, and to continue the working of the 
paid out of revenue. The new showroom opened during the year and the num and the electric liekti D d 
exhibition and demonstrations held in it have proved very beneficial tmn Mee OUR en Lo taat Cate nune letter part 
both to the undertaking and the consumer. The average price obtained of December the Banque Fontaine et Cic., which was inti nately connected 
was 1-72d. (1-76d.) per unit with the contractor, went into voluntary liquidation, and the contractor, 

i HS ` on account of his liabilities, was unfortunately compelled to come to an 

Wallasey.—The accounts of the tramways department for the year | arrangement with his creditors. In consequence, thecompanyon Ja » av 1 
ended March 31 show capital expenditure £215,424 (increase £4.753). | last, took back the working of the tramways and electric lighting 
Debt extinguished, sinking fund available and revenue contributions | system. All the works (with a few minor exceptions) have been com- 
to capital expenditure amount to £58,733. pleted, the tramways have been operated by electricity since January 

Revenue was £58,022 (compared with £58,107 in previous year), | last as regards passenger traffic, but pending the installation of addi- 
working expenses were £37,930 (£38,361), leaving gross profit £20,092 | tional plant now on order the goods traffic is being dealt with by animal 
(£19,747). Interest required £6,156, sinking fund £3,807, instalment of | traction. The question of te erection of hydro-electric works is still under 
loan £753, reserve fund £2,500, district fund (in aid of rates) £7,500 (com. į consideration. The final settlement with the contractor has not yet been 
pared with £6,000), and the balance carried forward was £307. Average | arrived at, and accordingly the balance of the account has been placed to 
fare charged per mile was 0-54d. ordinary and 0-20d. workmen’s, traffic | & suspense account. The work of extensions of the distributing net- 
revenue per car mile was 10-92d. (11-20d.) and working expenses, in- | work is being proce eded with, both for public and private lighting and 
cluding power, were 7-21d. (7-49d.). Passengers carried were 12,352,006 | also for power. The receipts from both the tram ways and electric light 
(11,459,807), car-miles run 1,261,855 (1,227,935) and units used 1,827,115. | undertakings continue to show satisfactory progressive increases. 

UNITED ELECTRIC CAR CO, (LTD.)—AÀt the meeting last week the 
| ‘| chairman e B. Map said that the net profit on that 
, occasion was the best since T. hile all through the year they had 

COMP. ANIES MEETINGS AND REPO RTS. been hoping for a change for the better, they had aoe been able (o kes 

the work going at anything like its full capacity. That had been a boom 

CROMPTON & CO. (LTD.)—Mr. C. F. Tufnell, who presided at the | year in many businesses, but it had certainly not been a boom year with 
statutory meeting on Monday, said that the whole of the preference shares | the demand for tramcars, and bearing in mind the reduced output in 
offered had been allotted, and the reconstruction of the company had | dealing with the accounts for the past year, the directors considered the 
been carried through without any interruption of business. At the last | net profit of £10,809 satisfactory. The prospects were slightly better than 
meeting of the old company in June he was able to inform the share- | a year ago, and the directors could reasonably hope to at least maintain 
holders that the new company which was to take over the business as their position. 
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WELSBACH LIGHT (LTD.)— The report for the year ended March 31 
shows a profit of £1,787, thus reducing last year's adverse balance of 
£4,952 to £3 16t. The comnany have acquired an interest in the business 
offB. Cars (Ltd.), and Mr. B. Cars has been appointed managing director 
consequent on the resignation of Mr. Fletcher. Mr. S. Sello has been 


appointed to till the vacancy caused by the resignation of Mr. Kallmann. 


es - - 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. . 


NEW COMPANIES. B 

WM. ABRAHAM & CO. (LTD.) (4,040). —R^g. in Dublin on Sept. 17. 
capital £10,000 in £l shares, to acquire and carry on the business of 
sanitary and electrical engineers, contractors, &c.. carried on as W. 
Abraham & Co. Private company. W. Abraham is first. director. 
Reg. Office: New Row, Coleraine. 

AMALGAMATED WIRELESS (AUSTRALASIA) (LTD.)—Reg. in Sydney 
(N.S.W.*, capital £140,000, to acquire business of Australasian Wireless 
(Ltd.) (Telefunken system) and patents and rights of Marconi Wireless 
Telegraph Co. (Ltd.) in Australasia. 

RELLOW & SON (LTD.) (130,961.)- Reg. Sept. 9. capital £8,000 in £1 shares 
(4.000 cumulative preference), to take over the business carried on at 
Leominster as Bellow & Son, to carry on the business of ironmongera, 
engineers, machinists, manufacturers of and dealers in motor cars, agri- 
cultural implements and materials used in the manufacture of electrical 
machinery, &c. Private company. First directors are E. A. Bellow, 
W. Lewis and H. J. W. Davis (all permanent). 

BROWN & PARSONS (1913) (LUD.) (130.962.)—Reg. Sept. 9, capital 
£2,000 in £1 shares, to take over the business of an electrical, mechanical 
and zeneral engineers and contractors, carried on by S. Hill at Leaming- 
ton. in succession to Brown & Parsons (Ltd.) Private company. Reg. 
office: 63, Parade, Leamington. 

CLONAKILTY ELECTRIC LIGHT & POWER CO. (LTD.) (4.037.)—Reg. in 
Dublin on Sept. 8, capital £2,500 in £1 shares, to carry on the business of 
electricians, mechanical engineers and manufacturers, &ec. Private 
company. First directors are P. W. O'Donovan, J. McCarthy, P. 
O'Sullivan, P. Hill and M. Sheehy. Reg. oftice: 43, Sovereign-street, 
Clonakilty, Co. Cork. 

GRINDELL MATTHEWS RADIOPHONE SYND. (LTD.) (131,006.)—Reg. 
Sept. 11, capital £10,000 in £1 shares, to carry on the business of a tele- 
phone, telegraph, general engineering and finance syndicate. Private 
company. 

I. L. SYND. (LTD. ) (130,968.)—Reg. Sept. 9. capital £2,600 in £1 shares, 
to acquire from F. L. Hollister certain patents, &e., relating to machines 
for generating electric current for ignition, illumination and otherwise ; 
to carry on the business of electricians, engineers, &c. Private company. 
First directors are A. A. Holle, G. J. Lothian Nicholson, A. G. Morrish, 
F. L. Hollister and W. E. Dommett. Reg. office: 34-6, Gresham-strect.E.C. 

RADIUM ELECTRIC EMANATION CO. (LTD.) (131,069.)—Reg. Sept. 
15, capital £100 in £1 shares, to take over the business of the London 
Electric Treatment Co. (1911) (Ltd.), including the electric light cure and 
electro-therapeutic institute carried on at 43-4, New Bond-street, W.. 
and to adopt an agreement with E. T. Cocks, receiver for the debenture 
holders of the said company. Private company. E. W. Barton- Wright 
is first sole managing director. Reg. office, 43-4, New Bond-street, W. 

SANDBANKS RAIL-LESS ELECTRIC CAR CO. (LTD.)  (131,089.)— Reg. 
Sept. 16, capital £1,000 in £1 shares, to construct, equip, maintain and 
work and use for the carriage of passengers or goods all kinds of mecha- 
nically propelled vehicles adapted for use upon roads, whether moved by 
electric or other power transmitted thereto by sume external source, &c. 
First directors are 'T. B. Scott, J. J. Allen, C. Carter, F. Hudson, F. 
Maddeford, S. J. Mate. H. Newman and T. Stevens. 

WOOLNOUGH, LANG (LTD.) (130.958.)—Reg. Sept. 8, capital of £5,000 
in £1 shares (1.000 founders). to carry on the business of electrical and 
mechanical engineers as formerly carried on by F. Woolnough at Nor- 
wich. Private company. First directors are F. Woolnough and C. H. D 
Lane (both permanent, subject to holding 100 shares cach). Reg. office : 
St. Stephen s Engineering Works, St. Stephen's-street, Norwich. 


STATUTORY RETURNS. 


ELECTRICAL POWER STORAGE CO. (LTD)  (30,313).—('apital in re- 
turn to Aug. 5 is £100.500 in 20,000 ordinary and 100 founders’ shares of 
£5 each. 66 founders’ and 18,592 ordinary shares taken up. £5 per 
share called up on 66 founders’ and £4 per share on 3,132 ordinary. 
£13,332. 5s. ld. paid, including £474. 5s. 1s. on 405 founders’ and 4 ordi- 
nary shares forfeited. £77,300 considered as paid on 15,460 ordinary 
shares. Mortgages and charges, £30,000. : 


GENERAL ACCESSORIES CO. (LTD.)—]n return to Aug. l capital is 
£3,000 in £1 shares (1,580 6 per cent. preference, 920 5 per cent. prefe- 


rence and 500 ordinary). All shares taken up. £1,580 paid. £1,420 
considered as paid. Mortgages and charges nil. 


HONG KONG TRAMWAY CO. (LTD.)—Return to May 29 gives capital 


as £81,250 in 5s. shares. All shares taken up and £81,250 considered 
as paid. Mortgages and charges, £190,000. 


. MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
Return to July 7 gives capital as £350,000 in £1 Shares. 294,056 share, 
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taken up. £l per share called up on 99.056. £99,056 paid. £105,000 
considered as paid on £105,000 shares. Mortgages and charges, £125,000. 
Return of allotments made up to July 25, 1913, shows a further 102,028 
shares allotted for cash, £1. 5s. being paid on each (5s. premium). 


MERTHYR ELECTRIC TRACTION & LIGHTING CO. (LTD.)—According 


to return to June 2, capital is £100,000 in £5 shares ( 10,000 preference and 


10,000 ordinary); 6.000 preference and 8.000 ordinary shares taken up, 


£5 per share called up on 6.000 preference and 6,000 ordinary and £3 per ` 
ahare on 2,000 ordinary. £66,000 paid. Mortgages and charges: 
£48,400. 


PAIGNTON ELECTRIC LIGHT & POWER CO. (LTD. — According to re- 
turn to July 21 capital is £15,000 in £1 shares. 11,610 shares taken up. 


£11,610 paid. Mortgages and charges, £10,000 (£7,500 mortgage deben- 


tures and £2,500 temporary loan). Return of allotments made up to 


July 28, 1913, shows a further 100 ordinary shares allotted for cash. 


MORTGAGES AND CHARGES. 


ELECTRIC IGNITION CO. (LTD.) (In. Liquidatio».)—Memorandum 
of satisfaction in full on May 24, 1913, of debentures dated (a) April 10, 
1905, securing £2.000 ; (b) Oct. 5, 1908, securing £2,000 ; and (c) Dec. 30, 
1908, securing £1,000, has been filed. 


[ARM ÓU. c OOLo;É|npERma.á 


CITY NOTES. 


——— 

MEMORANDA (Scot. 25).—Bankrate 44 per cent. (since April 14, 1913) 
Price of silver, 28;,d. per oz. Consola 733—74 for money and 
for account. Consois Pay Day. Oct. l; Stock aid Shares Con- 
tinuation Days. Oct. 13 and 28 "Ticket Days, Oct. 14 and 29. 
Pav Days, Sent. 20 and Oct. 15 and 30; Mining Shares Carry Over Days, 
Oct. 10 and 27. i; 


interim dividend on the ordinary shares to June 30 have been posted. 

BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—A circular 
let*er has been issued to the shareholders dealing with the proposed further 
reduction in the capitalof the company. It is stated that the proposals 
would have been placed. before the shareholders before but for the fact 
that the questions between the company and the Underground Electric 
Railwavs Co. of London were still unsettled. Those proceedings having 
now reached a final solut'on the directors are of opinion that in the 
interests of the company it is not desirable to delay the matter any longer. 
The directors recommend that a deduction in the capital of the company 
to the extent of £725,000 be made. Of this amount £225,000 would be 
devoted to writing down patents and goodwill to £150,000. The balance 
of £500,000, together with the balance at credit of profit and loss account 
on Dec. 31, 1912, on the accounts of which year the reduction of capital 
will be based, would be devoted to the depreciation of buildings, pl int. 
machinery and investments, the writing off of the expenses of th» Iss:e 
of the prior lien debentures, and the loss sustained in connection with th 
Underground Electric Railways Co., which has been £52,049. 15s. 104. 
To meet this reduction in the capital assets they recommend that th? 
share capital be reduced by writing off £1 per share from the 500,000 
preference shares and £3 per share from the 75,000 ordinary shares. In 
order to maintain the same relative position of the two classes of shares as 
it stood at the incorporation of the company, it is proposed that the rate of 
dividend be increased as follows : On the preference shares from 10 to 15 per 
cent.. and on the ordinary shares from 12 to 30 per cent. ; th» division of 
any surplus profit between the two classes of shareholders remaining as at 
present—viz.. one fourth thereof among the preference and three-fourths 
among the ordinary shares. The result would be that before division of 
surplus profits the preference shares would be entitled to the sim" 
amount of preferential dividends (6s. per share) and the ordinary shares to 
the same amount of dividend (12s. per share) as they were respectively 
entitled to at the date of the incorporation. In the event of liquidation 
the rights of the two classes of shares remain as at present, so that the 
preference shares shall first receive £5 per share before any distribution 18 
made to the ordinary shares. The voting power will not be affected. 
The board strongly recommends the adoption of these proposals in the 
interests of the shareholders themselves. An extraordinary general 
meeting will be held to-day (Friday). 

CHADBURN'S (SHIP) TELEGRAPH C9. (UTD.)—The directors have 
declared the usual half-yearly dividend on the 6 per cent. preference 
shares. 
COMPANIES TO BE STRUCKOFF THE REGISTER.— Th following wil he 
struck off the Register of Joint Stock Companies unless cause to the con- 
trary is shown before Dec. 23 :— ; 

British Electro-Metallurgical Products Co., Electracites, Heat, Light 
& Power Synd. : 

EDISON ACCU MULATORS (LTD. )—This company was recently registe red 
in order to take over the exclusive rights of sales of the new Edison 
storage battery and electric vehicles propelled by such batteries. 
prospectus has been filed with the registrar, and the company are nor 
soliciting private subscriptions, but are not inviting public subscriptions. 

GLOBE TELEGRAPH & TRUST CO. (LTD.|—The directors have De 
clare a quarterly interim dividend of 2s. per share (tax free) on the 
ordinary shares, payable 30th inst. 

STOTHERT & PITT (LTD.)—The directors recommend à dividend of 
10 per cent. (tax free) on the ordinary shares for the year, after placing 


! £2,000 to reserve and carrying forward £2,100. 


BRITISH INSULATED & HELSBY CABLES (LTD. )— Warrants for the l 
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J ELECTRICAL COMPANIES’ SHARE LIST. m 
PRICES.—Mesars. J. B. Gamham &'Sons, 132, Upper Thames- ER n 
METAL der date S»pt. 24 the following as the ATE | Divipenp 
street, London, E.C., quote under - [Last . | PER CENT. UE 
tb rices of | 8 [Divi NAME. Sept. 24 | Yistpeo. i 
—— present N : M ALS. per Ib per toti; dj |DEND 3 
EW MET . , : iri ; 
L £l ie Solid Drawn Brass Tubes.. m 91d. SETAA Lead.......... ee 2 e. E E 
^s, tliun Solid Drawn Copper Tubes  1lid. | Snelter ............... $05 Electricity Supply. ENT | 
ther [iia B d Copper Tubes eco 113d. Antimony *evcsovó124040609c00 Su Ord 5 17 0 Mar, Sept ! 
mo | Brazed Brass Tubes ...... ps OLD METALS. " Lr PEU e DOE ER s db 4 14 9 Feb. Aug | 
IDITIZIPET) Clean Scrap Cop Pose 6 ` r Cent. Cum. Second Pref enoo 5 16 Fab, ug 
n) ire ced ie BAR à d.| Braziery Copper Scrap £61 0 0 Do: tf per Cent. Deb. Stock (red) ....| 95 —98 Sit 0| "March! 
T a ate a 8łd.| Old Brass, clean ......£43 10 0 Brompton & Kensington Elec. Sup. Ord. . 4 0 9| Mar, Sept 
rs taker, y 5 re... oid. |. Old Lead, less 4 be. i, Guar. Deb. Stck.| 94 —97 |4 2 6| June, Dec 
3» vetet tote tetoenn à Co 4*1 Cuar. Deb. Stc , 
ee Copper Wire per 6g OW, vcsccsccssescssoeemnc EIB. “OO Cental Bc Sup co End § & City) El.Sup.Co. 3 $ Ee pe 
d chien: 1 — —À 2 (T E EU o, 4$perCent. Pref. ........... . 
| Copper Sheeta............£91 0 O| Old Zinc ...... £ Dos Aar Cont Deb, Stock dred) ::::] 30.92 [4 2 0|Jam July | 
Do. r Cent ock tr = er i 
ting to s. ; = nn t DC ae 2 Do. Chey" Undertaking DM. Pref. 3174 2 S ; Jan o py 
beu " helsea Electric ppiy Urd.......-e* : 
^ ee . C C TS 2/0 Tene de 4 per Cent. Deb. Stock (red. bi E =e : 13 : June, Dec 
sda defert. : : Chiswick Elec. upp rp. Is or — . 
T ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIP brace TE ERI 
T ciel -E Dec. AGGREGATE. 6/0 Do: Sor Gent. Gu Deb. b. Stock (red. )....] 114 —118| 4 4 9 | June, 
LINE. bien ə nc (a) No. of E er lc. or Dec. Do. 44 per Cent. 2nd Deb. Stock (red. uio H "2 in, July p 
ended: L vecks. | / Amount. | fo County of London Elec. Supply Ord..... li 12114 19 0 M. , Sent 
els i r E | E ES toc] Do. 44 per Cent. Deb. Stock fred... SD tual 4° O Jan, July ` 
n Apr $ Aberdeen Corporation ...| S Ee | a 38 E i4, Nm H 173,987 Do. Second Deb. Stock............ en 9 0 ns wd 
mU Anglo-Argentine ........ | 445 | + 26 12,016 + . | Edmundson's Elec. Corp. Ord........... 4 —4 6 0 May, Nov d 
Zancon-onde ner evere 932 | $ 18 ‘| 9 546 H : B. : E. Mum n Pref. EREE) 1$—2 y» t 
A Cor pora on "ccc * 2 : 2 1 due o per n on- » ee . 
Bath Electric Trams, Lu UR | + 25 32565 eH 3278 Do. 4ł per Cent. Ist Mort. Deb. (red). pies A Msi 
Evae ctt Gs atn jd i | | a T ‘cee pd rd us 4 CoO: 4i—5 0 0 a: ' Sept ! 
am rpora . a - i : Cc. per nt. Cum. [-] CPP ere MR , 
Blackbirn Corporation . 1 pet | + 2s 69 063 $ 3771 ; Do. 4j Ist Deb. Stock (red.) ........ d Ü : April Aug 
Bolton Corporation. . . . .. 2 535 | + 124 | 56.706 ‘+ 6,576 ) | Hove Electric Lighting Ord........... 8) Rio ae pril, E 
-Bournemouth Corporation $743 | — 25 | 150.248 + 9,143 : Isle of Wight E. L. & P. Co. Deb. Stock..| 89 — 13-5 Bake a 
: Bradford Corporation ...; 1,2254 | + 25 | 30672 + 1.83 1b Nonsneton & Knightsbridge Ord...... att TES eb, ug ; 
| 14,191} Brighton Corporation ... 202. 13? 304842 + 42834 per Cent. Ist Pref...........-. —5l 4 Jan, July 
omer ax Bristol Tome & Carr Carriage | 1660 t | NS Do. 4 OEN o T 8 0 es 
bs urniey Corporation. .... , 25 3 : Kensington g otting 
bois Burton Corporation .... Alu A 3445 I 1x9 Co. (Joint Station) 4% Deb. Stock (red.)| 89 Z O0 April, Oct | 
bad Bury Corporation ...... 2 1 , i 1 Kent Elec. Power Co. Írred. Deb. Stock.. 74 —78 15 6| Jan, July 
rer [ist Calcutta Tramways Co, . Pu 5315 + London Elec. Supply Ord............ if : 0 | Mar, Sept RIT 
Camborne-Redruth ..... , .. Do. 6perCent. Pref.......... esses. bs i 14 | Mar, Tent . 
Cardiff Corporation......: ue 182891 + 9,594 : Do. 4 per Cent. Ist Mort. Deb....... 63 —92 7 QO; Jan, July 
NI Central London Rallway . 105.864 i— 988i Metropolitan Electric Supply Ord.. 3l -3j 16 O | April, Oct 
NIS -City & South London And = 18758 i+ | Do. 4 nt. Cum. Pref........... 4l -4 0 0| Jan, July i 
pote. Cork Elects rams Co. . is 39826 '— 4.447 à His Deb. Stock Ist Mort..| 96 — 11 0| June, Dec ! 
TZ Croydon ............... EN 24.953 |+ 2.602 .l3 Do 3} per Cent. Mort. Deb. Stoc^(red.)) 79 —82 5 3j Jan, July 
] whe Derby @eeeene aeetete 2 ' Mt e Newcastle & District E. L. 44 Mt. Db. i 80 —81 7 6 ee i m 
abt : Dover ration PPP x * 2.073 + Do. 2nd Mort. Deb. .. ....» sso.. 93 —96 S 0 PP ur 
poe Dublin & Lucan Rallwey — 2725 217.078 |— 3,549 Newcastle Elec. Su 419, ist Mt. Db.. 934 —95, 14 3 | Jan, July T 
die Dublin United ......... | ' 48 24,049 n 1,814 North Metro. Elec. Power Sup. 5 Morts..| 93 —101 19 0 és | 
* Dundee Corporation .... + et Hill E. L. Co. 6% Non.Com.Pref| 9% —103 15 9 ue 3 
| ens + 25,427 844 6 Notting o ; 
pem East Ham Council eene f tOxford Electric Ord........ R “ObSOL 10 O| March VE 
sien Rursus Queens p 9,020 |+ " tDo. 5 perCent Cum. Pref. ..........| 46—55} |413 O| Mar. Sept A 
ae Exeter Corporation ..... 318059 ‘+ 2.528 : Do. 4% Deb. Stock.. 2e .Q| 89 —89 10 0 ss NEN 
2s Glasgow Corporation ... t 4,937 |+ 544 St. James! & Pall Mall Elec. Ord........| 9 —93 S Oj|Feb, Aug "MET 
beet Glossop Trams ......... T : Do. 7perCent. Pref£............ esses. 647 O O| Feb, Aug Pe es 
TTE Gloucester Corpn. eevcoce n | HE Do. 34 per Cent. Deb. Stock (red. jos ees 824—854 2 0 Jan, July 1 h 
x Gt. Northern & City Rly... m 53195 ‘+ 1101 South London Electric Supply Ord..... 21—31 17 6 April 
d *Hallfax Corporation . . . .. H 40,674 |+ 2371 Do. 5% lst Mort. Stock (red.).. 96 —99 1 0 is : 
paor Feb pa Elec. Trams Co. $i 420 $392,556 $24 462 South Metro. Elec. Lt. & Power Co. ‘Ord. 1— — Feb, Aug a 
S mn palo soeceee + $I, 53.872 f Do. 7 per Cent. Ist Pref ............ 1 4—1. 2 0 | Feb, Aug | 
"m Huddersfield Corpn. ... < A Wi Do. 4j Ist Deb. Stock (red.)........| 96.—99 10 11 | April, Oct 
RU ind Corporation pe p 1,475 |— 1,553 Urban Electric Supply Ord... 7:- i-i .. . | April, Oct 
gr ford District Council « A 3,3222 | 578 Do. SperCent. Prefex 3/-&2% inCert:| 2—2} 4 C | April, Oct 
b Ilkeston District Council . T peri Do. 4j per Cent. Ist Mort. Deb...... —88 2 0 | April, Oct 
à Ipswich Corporation .... 35653 |+ 1,825 Uxbridge & District E.S. Co. 5% Db. St | 9?k—1014| 4 18 6 E 
m isle of Thanet Co...» T 2,9361 i+ 249 Waste Heat & Gas Elec. Gen. Stations..| 1s —1 si 1 O | May, Aug. 
a Kilmarnock Corporation . = : Westminster Elec. Sup. Ord......... es4 801—254 5 | Mar, Sept 
[oS Kirkcaldy ell s dx ne 62290 |+ 7,434 Do. 4j per Cent. Cum. Pref. ........| 46—5} 9 9! Jan, July 
aet perso mae + 206 57.215 |+ 6,409 | 
2 ands Corporation J| 1000 + 544 208,532 |+ 13,819 M eeu 
Ives viet Six *.6e0206 4 214 105.684 + 9,702 r . 
nis Leicester Corporation ... 13608 i+ — 399 N . i AC 
ie Leith Corporation ...... PE 3447 |+ — 171 Ele:tric Railways and Tramway;. ; 
P Lincoln Mor poration T Iois 473282 |+ 35,536 7 
iom Liverpool Corporation ... "97 65357 |+ 5,038 Bath Elec. Trams Pref. Ord. ........... | &—4 5 April 
E Liv l Overhead Rly. . T 7 1555; Hi : Do. 5 per Cent. Cum. Pref........... CF ee 6 8 O | Jan, July 
i Llandudno&ColwynBa R. + 7 ; 976727 + 19,214 Do. Te Ist Mort. Deb. Stock (red. Neve 72 —77 | 5 1610 pril, Oct l 
D *London County Council . + 1,726 514.793 i+ 42/5 B'ham Dist. Power & Trac.44 IstDeb.Stck| 8» —83 | 5 2 0 | Jan, July ui i 
E London Elec. Ry. Co..... T 460 249.170 M 1931 Bristol Tramwavs & Carriaze Ord....... 51 —6} 680 eb, Aug s 
London United ......., + 391 11025 + 500 Do Cum. Pref OON ROCK IM e|, 9t—77E | 5 10-0 zs Pa TR ee a 
| heads Corporation .. + 4l 4 per Cent. Des si Eu x "s aye 318 6 a Aug. 
x one........ . " "nn BritishElectricTraction6 >% onCm = ee une, 
es Manchester Corporation . t E 4» 246 t dole Do. Def. Ord. St.. ceesececers| 46-6 T ae d 
^ Mersey Railway ....... T ue 490,426 | + 18,619 Do. 6 per Cent. Cum Pref...... e....| 85 —8? |615 0| Feb,” Aug | 
: Metropolitan Dist. Rly... 2 a 5'411 |F 333 Do. 7 per Cant. Non Cum. Pref.......| 49 —52 |514 6 " : 
5 Nelson Corporation eevee = d 119.893 + 10,432 Do. 5 per Cent. Perpetual Debs.......|. 94 —97 5 3 0 April, Oct aa ' 
j^ Newcastle on-Tyne Corpn. T 19,216 + 1,415 Do. 4i per Cent. 2nd Deb. Stock......| 76 —79 |514 0 | May, Nov | 
yn Northam (Mon.) ........ + 83 14.609 H '633 Central London Ordinary Stock......,..| 73 —75 |4 0 0 Feb, Aug h 
z ton Corporation na 57.454 4 3,455 Do. Gtd. Assented Ord. Stock ......| 79 —81 1418 9 : ] > 
K Oldham rporation soro T 118 3.451 + 129 Do. 4 per Cent. Pref. Stock. Coececere 77 — 9 5 1 0 Feb, Aug [ 
jt Perth (N.B.) Corporation. x 14 , Do. 4f per Cent. Pref.. ..| 104 —106 | 4 4 3 T i 
E Perth (W.A.) Elec. Trams. e 59.169 I+ 2,772 Do. Grd. Assented Pref. Ord. Stock..| 8! —33 | 4 16 .6 T 
Redes wind poration - 536 , ] Do. Deferred ted DË Ór Ta Rs D E 2 1 ; Feb i 
rporation ....| . . cem na A td. Assent r eee = ik m 
'u Rotherhain rporation . » 243 i24 24,165 + 6,283 Do. ient Cent. n 37 —G99 1 0 an, July 
Salford Corporation .... E = | o* 4 City & South eae Rly. Con. Ord.. Sats T 11 6 eb, A 
T Shan ghal. saeeeererteseseue 9 $4,536 27 | 183.052 + 16.774 DA. bee Pref. (1891).......... 98 —100 J 0 Feb, Aug M 
Sheffield Corporation eoes ,5 224 . $ 8 $152,402 + $57.133 Do. (1896 eee E E ee E TTE LE, 98 -—109 0 0 Feb, A 
Singapore Trams (wecses| ios $2,143 3 , à Do. (190i eae eaten aden 97 —9) 1 0| Feb, Aug f. 
pes LE E LÀ | oe oie. ae on D TO . ere 97 —99 1 0 Feb, Aug Lu i 1 
Southend Corporation .. Ks "2e | | 339 + 4323 per Gent. Perpetual Debs.......| 93 —95 4 3| May, Nov DM " 
St lyb dee, Hyde &c., ,JB| ,, 20 750 |— — 32,125 | 20,339 | 10 Gateshoal d& District Tram: Ord. eee 813i o Mac iss pue" o 
kport eee ee ee ee ee oe x* RA Hastin strict ec. rams CQ.cere e. T g 6 ar, pt 2 
Sunderland Corporation. "EE 1,475. + 106, 25 UH Pa Pers Pi Do. 676 Cum. Pref. ..sasesesesese.e U—.; 14 0 pril, Oct i 
SUMA Ad District ....| ,, 17 34 + 18, 46 4146 ‘+ 295 1 10 Imperial Tramways Ord............... i P 
Swindon eral ely ON e sess cue d 172 | + 4 ' 24 bala Up ri 10 Do. 6 per Cent. Pref. .............. 11 6 
Malam; Cum. d . "n m D 1 n + E | 125 32,162 + 2 879 St L n ps I iri A d 
lasey Corporation....|  ,, f , pet of Thanet d ent. Pre 
A aval Coen s » 2) 647 | + 23, 38 23,499 | * 05 d 4 per ene Db. Stock....... bs ia E 
n Corporation.. " es oe E ge | ; narkshire Tramways............... 
Wej eam Corp Corpn...| 4, 17 1,075 | + as rs, i | + 5.906 |l St. London Electric 4% Deb. Stock..... saa 6 0 
Yorkshire W.R. Trams ..| ,, 2I 45 | 71, 38 | 55091 | .5 St| 49% | Do. 4per Cent. Pref. ............. 6 8 
i St.14 London d rans 4% Ist Mt. Do. St. 2 fu. 3 0 
i ee Mersey toc " pe 
(a) Thss* comparisons are with th» corresponding priod last ysar, * Partly electrical. BE o£| Metropolitan Elec. Trams 544% Deb. “Stock 82 —33 4 6 
Minus2days, — $ Minus 3 days. | Pius3days. 'j Plus 2 days. Stl 5 Do. 5 per Cant. Db. Stock..........| 8) —32 8 © 
Metropolitan Railway Consolidated. sese] 47 —47$ 8 0 


British ELECTRICAL FEDERATION.—The traffic receipts on th» tramways and railways J| Se. | 14% 
owned by the companiss included in tha British Electrical Federation for the weex ended 
Sspt. 12 ware £42,199 (increase £3,603). The omnibus receipts were £13,221 ae C 
ee ‘or ba wok was ERIS n ER ct a this P g * No allowance has besn made for accrusi interast or redsnotion, f Ex Divideng: l f 


* - 
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SHARE LIST.—Continued. 


Erico ME ci RD 
rry * UR. $ 
S| Driven d 5 Div: NAME. . |] Sept. 94 | Ymizp. 
Wed, |PERCE Dus. a |DEND . — decente ot. £ s. d. 
NAME. Sept. 24 | Yirtpep Telephone; 134 —136 | 518 0 : 
(Contin £ s. d. Ana, Telephn. & Telegh. Cap. e AN 91 —93 |4 6 O| Jan, July 
Railwaysand Tramways— Continued, |£ * F-., Aug Coll. Trust $1,000 4 per Cent. Bds.| ós Z107 | 3 14 9 Ve: 
Electric Surplus Lands Stocks.| 53 -93 | 43 e| Aue Do. 4% Cons. Bonds 1936. .- jb. Stk. 102 —104 | 4 16 O| Mar, Sep. 
St Men Gent Preference. LIE = 4 8 6| Feb, Aug Angio-Portug'se Tel.5% Ist Mt. Db. weee| Zå—7f |5 0 0) August 
St. Do. 3| ber Gent. “A” Preference... . 7; —B |4 8 6 Feb, Aug Chili Telephone... -.... s Gon. Bds...| 94 —06 |5 4 0 * 
St. po SP Cont Convertible Pref....| 33 T85 |4 2 6 gan July Cuban Vio delephone ME oe Bee Aia | 513 9) Noe 
Debenture s| 79 —8| | 4 6 3] Jan, July Monte Video Tele KENN | 
St. Do. 3 per Cent A Deb. Stock.... eb, AUS | 1) 6/6 | Do. BperCent.Pref........-- : 991—100? | 4 9 6 . 
Do. ne d.....| 244—M1 | . .. , e Co: 30 yr. Bada. s—143 | 5 8 O| Apri, Oct 
Sc Metropolitan District Rallway Or : BO tas New York Telepi en ZR fm. 4 16 0| April, Oct 
St. Doe ieee "Pref. (Int. Guar. by T O | Feb, Aug 6 per Cent. Cum. Pref... ..+.+++ —83 an, 
: pn E are 3 Jan, July De, 4 Eee t44% Bb. Ste Gsi).| 95 I7 |$i$o m 
3 per Cent. Consoltd. Ren ..| 94 —% |4 3 an, Ju Telph. Co. o to 230,000. ... 411 O| June, Dec 
s Do. Ae arent t NEN 136 a : 13 : Jan, aly UP can Cum. | Roi. 10: 109i 4 7 0 an, July 
St. Deb. Stock seve us 5 0 an, uly I 4 Deb. St. wet etat ; 
Št Do 4 per Gent Ditto oreeeere| ROM |A 2 6 | Apri, “Oct ee cal Investments. "DM 
on c" c 290 SNC eb, , 
4 r Cent. Deb. Stock. c". Pre b 8 0 0 ee lobe Telegraph & Trust. eccccoctevcicco 121—121 16 0 Sp,DeMr Ju 
St. Ov. pe L 6% Cm. Pre d 0 J July Glo f.. TETERE EI] 14 3 pril 
: i A Gent. Deb: Stock — | ot, Sit one Do. Sper Cent Qu. (Cert.)........| 124—127 
St. Do. 4per Cen es. 3 'é Di Submarine es 
i Een S Bonds... os. Re "— — =| 99 mit E à 0 TON Colonial and Foreign Electric | 
Bt. Do. 6% Cm. In. Deb, Cari ii| 91.—92 610 0 June, Railways, Tramways, &c. —4# |5 1 O0 | April, Oct 
Do io AM RO Eie Trans, Ord...-.| E 06 “Argentine 5% Cum. ist Pref. ..-- ab A iib an, July 
1/6 ‘be is (W.R EI Cum. Pref... e. eese uA $ 6 0| Jan, July Angi’ Cum. tg Prefere 92 z^ 112 : une, 1 
TTTRPEREAS . : tock..... PUTTTETTTTEL E oe 
St. |44% | Do. 44 per Cent. 1st Debs. De. 44% Deb. Stock iena tenerte 3341008 1 0 Jan, July 
. toc NE E SENE S En — 4 an, 
Electric Manufacturing, &e. | 98 —100 410 0 a Do, 5 d ekg laa 5% Deb. tred... 1o nae a6 May 
S Aron Electricity" Meter Ord... | AZ 7 2 0| April, Oct Brisbane Ec Cum Pu ed 4-35 1i $ | Ter 
Do. 6% Mum: Con. Bicis i lA 5 2 2 iil Do: 41 pe r bia EL Rly. Db. Ord... 126 -12 é : " "i sept 
" P — So TEN EE A ET 
a Automatic & Wifes Ord MIE Coe o Um: s| 3873 |416 9 | April, Oct Britan Columb Stock «xs cx aes as —106 | 4 14 3 | Jan, July | 
i ee jua ie eee ly, Feb Do. 5% Cum. Pref. Per. Stock ...... 100 —103 | 4 7 6 | April, Oct 
i tilated & Helsby Cables Ord...  et—8b | 5 122-5 e aay Do. fj per Cent. Ist Mora -+7*"*) 100 —102 |4 8 0| Jan,” Juy 
ul. Do. acd Ist Mort. Deb. (red.). 23 me : 18 0 s De € «^6 6 Perp. Con. da Mt. Db.| 39 —101|4 19 O0 | Mar, Sep 
St | SW Do, SKW Mort, Deb. Mig. Co. 6% PL] iib | 5 6 6 `" Sept Buenos Avres Port & Clty Tram, Isti 9721 | 612 0| Feb, Aug ! 
prin Thoms'n-Heust'n 44% | ist Mt. » aie eae Ane "Deb. Stock . ‘(1 te 132610)......| SIO | 6 8 0) Mar, Sept 
Cont. Fre 5 6 Calcutta Tramways seed A 
Do. 6 per Cent. Prior Lien. Dbs. (re —92 |516 0} Jan, July Do: i», Ist Deb. Stock (red.). —* 620 5 
t. Mort. Deb. Stoc mE 2 0 . Do. 4% ls CUm N 
Brush Elec. Eng. ea un $1400 ut 2 O | Mar, Sept Git of Buenos Ayres Trams Co (1904)Sh. | stad A |410 0| F, My, A 
Do. aue P c —27, (16 13 e. Aul Da Cent. Deb. Stock.. ......-- —944 5 S10 | May, Nov 
E Forpatuai end a Soet | em ME ea D aS duly per ist Mt. Db.. 901—94 
pacc d PE IRE DAI Bep du 
per n : Det ed.) TE i eo ae 
A CLA ee m FE SHEIES- d. Tama Go Sir GAE W yon |s o e| pumn De 
er- b (r d bs. ecco 0íc0c0(c09900909999 oo b ee 
per Cent. Ist NOS "ii i i mw of ° v^. Mort. De e*-"»96009829€9 . uly 
Consolidated Electrical Co. Ord... .....- it 13 6 o| April, Oct Kalgoorlie Elec. Trams ms, Sh Stock.... 3 : n 8 " n | 
ele Ena Co.» hoses Ha 814 0 jn, qus Po 2 De nt B ^ Ditto. ..... ee = —M | 416 0 July 
Do. 6 per MENOS HE OOO S! Mn oo ’ £ P Ue une = 5 2 0 u 
Nos, i to 85,000). O | Jan, July Lisbon Elec. Trams. eueecl 41% 
Crompton & Co. ( Ist, Mort. Debs (rei) 544—594 | 4 Y o Sent Do. 6 per Cent. Cum, Pre c inen anm ddp m am July 
Dick, Kerr & Co. D Pref... o...on]  H—33 17 8 U pt. Soe 6% Cm. Pref. .... pi 417 0| Jan, July 
t. Pref " 2 b, Aug dras Elec. Trams. ....| 101 —I 
Mabon & S van United ( ("A" Sh.) (£3 pd.) ar Feb Aug dee 5% Deb Stock o 66g Dei] 87 —89 |512 0| Jan, jut 
Edison w 1i— om , Dec T Slo so obe o. 7 —99 S 10 eb, ; 
De re Pe Mort. Deb. Stock (red.) 51 70 > 2 4 un onda Manila Elec. Ry. $1,000 Gold Bonds. ... Hi —98 |7 2 6 FMy.AugN 
Ree m tou primm EE Gr ici i | SL, 7B Mar 
eec Cum Pieb a on 1201-1632 0.1 da Bads. o. eenen] 938 — 
TERETERE R] uly i 69 SO yr. Mort. 
Be. á per Cant, Porp- it Mort-Dobs..| s |418 3 | Jan, Dec Montreal t Ry, Sting d uer oy n Ein B Pe AN 
9 EERE EEE os LLL À — oe 
cera Bic ist Mort. Deb, 6:27: 121513 1.6.80. | RA AE Do," do, (Nos. Ste 499) oe [4 0 0) May 
ley's Telegraph Works Ord......... —5 4 9 O|Feb, Aug Perth Elec. Trams . 6% | . July 
[X era eS PEE Ragmen Ee, Trams B Suppi Co Sej sg |510 6 | Jan Ait 
Do. 4 per Cen Ord. 121—1 5 Sn. iremos osa. oum. Phsssssevess Deb. Stk...... rH ,My, Aug 
Me Siar Cent Cun Fra ies ien A m ae 6 April, Oct Rio Janeiro Dicet & P. Ceci en 162i “osha 16 6 Anl. De 
d Cent. Debs. (red.).........- L as April Do. 30 yr. Gold Bnds. oe) 94—98:| 5 1 u BS 
National Elec Construction Co.. ' Ord. è J Nov Do. 50 yr. Mt. Bnds. er Sedi s l i" d use Dec 
Richardsons, Westgarth & Co., Ltd., À ji May, Nov Sao Paulo Tramway, vod $500 Db Db......| 1025 —1044| 4 1 : i: 
Nc pU quee ru EN a id Do pr Gont, Pen Qo Deb Stk) 199 8 | $ I 8 |, Ane 
pe 4 "S d Ster. Bn 
Cum. Pref.. ly R. Co. Ist Mt: 44% 
se| Simplex Conduit 6 per Cent. 37 —39 |6 4 9| Mar, Ju Toronto Ry. e. 
| 49, | Teleoraps Construction & ann 2 — | § i 6 | Jans Jur Colonial & Foreign Electricity Supply, &c. |, 17 6 | Mar, Se 
r . —ĵ 2> ee * ee ce 
buit mop | Paty (3 HE "Do. 5% Bebe Stk guevegeetenseee| 102 104 | 4 ee 
n mim ee * m eoeore , 
pon een Acum Ibretemred. ("G8 —i9 |418 0 juu Du Bombay ES & T. 6 S Stic (red 2.1] 94 —96 | 4 4 9 7 
Do. pe t. Db.Sk. (red. ) 95 —97 4 Do. 4 per Cent. D k.| 96 —99 5 
DÀ di cer Cont. ond Mort. Deb. (red) 1024 —1041 4 6 6| June, Dec Do: percent ano Mort Den Steck m E 1.5 d adu 
= bs. Scrip.| 104 — : Calcuus cec vupp Dese pueri E he de 
Do. 5 per Cent. 3rd Mort. o n: 14 —15 7 15 0 s A Cum. Pref.. 5 7 0 oe 
k ans & Robinson B. Pa Cum Prol Sth.) p 613 6| May; Nov Cea oun Co. 5% do ton Mort. 'Bnds.. UE Bete 6 E : E 
y DS... 55 60 9 Canadian Gen. Elec "IPIE 119 —]24 a 
vt) 4% | Do. 4 per Cent. ist Mort. De Do. 7% Cm. Pf. Stoc l 
. A.) 0 | Jan, July 
Électrolytic Akai ‘Co.(of U.S. 5 2 
Telegraphs. = 10 1 | June, Déc yn rt. Stl. Debs 14 —117 |5 2 6 E 
[0 | Amazon Telegraph ........ enne Aras] : 4 6| Jan, July e oed Elec. Lt&Power of Baltimore St iis els 20 T 
ey Do. 5 per Cent. Debs. (red. J eevcers c5 6 3 0 F,My, ,N Do. 696 Pref. St. (Cum.) /' Gd Bds oe 93 —)5 4 14 0 i 
St. | 30/0 Anto e L inire 1051—1061 Amo My AGN Do Den enmt CO ofi earl $S00bds | 92 —94 |5 6 ul 
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Internationa] Rating of Electrical Machinery. 
ACCORDING to its statutes, one of the fundamental 
objects of the International Electrotechnical Commission 
is to bring about international agreement in regard to the 
rating of electrical machinery. To those familiar with 
standardisation, and indeed to most electrical engineers, the 
basic idea of a standard rating as a means of comparison, 
is no new conception, though it must be confessed that 


the term “ rating " is, in many cases, somewhat loosely 


employed, with consequent confusion to our foreign 
confrères, if not to ourselves. In the case of any nation 
adopting such standards, a buyer is in a position to specify 
a machine in such a way as to enable him to compare, 


without misunderstanding or possibilitv of mistake, tenders 


received from various makers. 
——,-——— 


IN a like manner, the adoption by the I.E.C. of an 
absolutely definite, and at the same time simple, inter- 
national rating would enable a buyer, situated in any part 
of the world, to compare, quite equitably, any number of 
tenders received from different countries. For the tenders, 
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if called for on the basis of such an international rating. 
would necessarily be absolutelv comparable. Agreement 
upon such lines could not fail to be of material advantage 
to everybody, buyer and seller alike, for it would tend 
largely to eliminate misunderstandings and to foster the 
free development of international commerce in electrical 
machinery. For instance, a request for tenders for a 
machine with international rating (that is to say with an 
I. E.C. rating) of, sav, 1,000 kw. would ensure that, in so far 
as thev relate to temperature, the windings of this machine, 
when giving an output of 1,000 kw. and running at a cooling- 
air temperature not exceeding the maximum fixed bv the 
I.E.C. rules, would not exceed the permissible limits of obser- 
vable temperatures recommended in the rales themselves. 
| hot 
PnovipED that the figure adopted tor the maximum 
cooling-air temperature were such as never to be exceeded 
in temperate climates, then, clearly, the international, or 
LE.C., rating would represent an output which could safely 
be taken from the machine at any time of the vear in any 
temperate country. Consequently, the non-technical user 
would be safeguarded in the very large majority of cases. 
the minority being those in tropical or extremely cold 
countries. These cases may have to be treated specially. 
Whilst it will continue to be necessary in many important 
contracts for large machinery that the “ available " output 
shall be made the subject of special guarantees, this would 
in no way detract from the usefulness of an international 
rating ; for, obviously, such a rating. once agreed upon, 
would constitute a common basis for judging the capacity of 
any machine. This capacity would, moreover, be indepen- 
dent of time and place. The information which we publish 
elsewhere in this issue shows the agreement now arrived 
at by the Electrotechnical Commission in reference to the 
important subject of limiting temperatures for continuous 
running. This table alone should prove of considerable 
value, and doubtless it will gradually be incorporated in 
the various national rules when next under revision. If, at 
the San Francisco Meeting of 1915 or earlier, a solution is 
reached in regard to the more difficult, but bv no means 
unsolvable, problem, of the ambient temperature, then the 
I.E.C. will have fulfilled what appears to be one of the most 
important objects for which it was instituted. 


ed 


The Government's Nemesis. 
THE present Government is frequently giving illustrations 
of its failure to grasp the situation of the moment. Several 
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cases in point might be quoted, but sufficient for the purpose 
of our contention is what has happened since the Marconi 
Agreement was ratified by a purely political party vote in 
Parliament a few weeks ago. THE ELECTRICIAN, and a 
verv large section of public and technical opinion, advocated 
a delay in the ratification of the Agreement sufficient to 
ensure that certain practical results on the very eve of 
fulfilment might be demonstrated, or that negotiations for 
certain purposes might be entered into, ere the door was 
closed against further inquiry. What has now happened ? 
Whatever may be said to the contrarv, the monopoly 
threatened by the Agreement, as we persistently urged, if 
not an accomplished fact, is now very near realisation. The 
Goldschmidt system will become to-day, by the vote of the 
Marconi shareholders, an integral part of the Marconi 
system (z.e., of the Marconi parent Company’s property), 
thus more than ever consolidating the Company's position 
and proving once again that the Government carries too 
few guns to deal with the smart and immensely successful 
controllers of the Marconi interests. We congratulate the 
Company. There is a dash of “ victory ” about the cir- 
cular issued by the Marconi directors to their shareholders 
which makes the commercial-minded man positively swell 
with admiration for their astuteness. This feeling. how- 
ever, engenders distrust for those in whose hands he for the 
moment the interests of the countrv, and equally the vital 
interests of what was only the other day a most promising 
electrical industry. We are ourselves acquainted with 
commercial schemes connected with wireless matters that 
must be seriously affected by recent events, and which will 
probably suffer extinction owing to these latest develop- 
ments. This is not good, but very bad, for a quite young 
industry that has only recently emerged from purely 
laboratory tutelage. Some of the schemes referred to relate 
to wireless telephony, a science which is, perhaps, as im- 
portant, nationally and industrially, as wireless telegraphy. 
We see in the new Marconi-Goldschmidt combine a great 
blow to an unfettered advance in this most promising of 
all the electro-technical developments of the time. 


oy 


Tramways and Business Methods. 

ALTHOUGH, generally speaking, the meeting of the Muni- 
cipal Tramways Association at Sheffield may be said to have 
been a success, we are afraid the procedure there adopted 
lends colour to Ald. SMITH’s suggestion that the Association 
is not a collection of business men. If it were, it would not, 
we feel sure, allow without a protest the all-too-short time 
available for its meetings to be wasted while an author reads 
his Paper in full, or while the official opener of a discussion 
delivers a lengthy speech on everything in general except, 
perhaps, the subject of the Paper. When, as in this case, 
the Papers have been circulated before the meeting the very 
shortest time only is necessary for the author to explain his 
ideas, and if it is thought advisable in addition to provide 
an official opener to the discussion, he should be requested 
to deal solely with the subject matter of the Paper rather 
than to write a lengthy appendix to it. We fear, however, 
this unbusiness-like attitude on the part of the Association 


is only a reflex of what too: often happens in the manage- 
ment of tramway undertakings. Here, again, we follow Ald. 
SmiTH. He complained of the sickly sentimentality which 
controls tramway policy,. and advised that the methods of 
those who had been contemptuously described as “ fare- 
catchers " should be more closelv copied. This, unlike. 
most advice, is counsel well worth taking. In our opinion 
it is the only way in which the situation can be saved. The 
“ostrich " policy is no good in the long run. It would be 
much better for some tramways to follow the lead of that 
hated rival, the L.G.O.C., and adopt the motor omnibus to: 
their own advantage rather than to try to scorn it into: 
oblivion. It was not so long ago, we may point out, that 
attempts, similar to those of which Ald. LITTLER complains,. 
were being made bv fledgeling motor: omnibus companies 
to run the horse omnibuses of the General Company off the 
road. That company, however, answered competition .by 
still more strenuous competition.. Where are those fledge- 
lings now ? 


a 


The Public and the Motor Omnibus. 

THERE is one side of this question of which it mav not be: 
amiss to speak (another side is dealt with in our Leading 
Article), and that is the public attitude to the various forms 
of traction. In London there can be no doubt the motor 
omnibus, in spite of workmen's and cheap fares, is more 
popular than the tram, and this greater popularity is simply 
due to the fact that the omnibus is better suited to London 
conditions. In the provinces the position of the tram is 
much more favourable. Even in the larger towns, such as 
Manchester or Sheffield, the volume of traffic is small com- 
pared with that in London, the result being that the 
tram is less hampered by its rigidity and its average speed 
is greater. It is more than hkely, therefore, that even 
should trams become obsolete in London, owing to the way 
in which they block the roads and to their low speed through 
heavv traffic, they will still continue to be employed in the 
provinces where conditions are different. We do, however, 
wish very strongly to point out that the attitude of the 
tramway authorities throughout the country should be one: 
of receptivity rather than ostracism. 


DE ED 


Municipal Finance. | 

À GLANCE through the annual statements of accounts: 
which are published about this time of year by the various 
municipal electricity departments, reveals a striking differ- 
ence in the procedure adopted with regard to the disposal 
of the “ profits.” Let us take a case or two as typical of 
what we mean. At St. Pancras the year's working was 
satisfactorv, and the net profit was £10,870, the total net 
balance being £16,992, of which no less than £10,458 was 
placed to the aid of the general rate. The net mortgage 
account is £437,327 and the reserve fund amounts to 
£42,663 on a capitalisation of £571,737. At Portsmouth 
the net profit was £3,304, out of which £500 went to the 
reserve fund and £2,500 to the relief of rates. At Glasgow 
the net balance was £57,827, of which £50,307 was allocated 
to the depreciation fund. Now here, if we may deduce & 
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Large Extensions at Manchester.— It is announced that the: 


rule from results, are three financial policies which we are 
inclined to think are typical of municipal electricity depart- 
And the question remains, which is the right one ? 
St. Pancras with a fair, but not large, reserve fund, places 
no less than £10,000 to the relief of the rates instead of in- 
creasing that fund to an adequate figure. This, as we have 
pointed out before, is bad finance, especially in this par- 
ticular case where the neighbourhood is not very electri- 
cally developed, for it means that electricity consumers are 
bearing more than their fair share of the municipal burden. 
Matters at Portsmouth are even worse, for here both the 
reserve fund itself and the annual contribution to it are 
Notwithstanding this, how- 
ever, practically all the profits are placed to the general rate. 
At Glasgow, on the other hand, where the reserve fund is 
already very large, the needs of the department are ade- 
quately provided for, and the general fund is left to look 
Now, we are inclined to suspect that 1f these 
three cases were more closely examined it would be found 
that m the first two the pleasant pastime of “ catching 
” is indulged in to the detriment of the electricity 


ments. 


smaller than they should be. 


after itself. 


votes 
undertaking. We need not say (we have repeated it often 


enough) how much this is to be deplored, and we can only 
hope that the folly of this policy will be recognised before 


it is too late. 


Municipal Bonus Schemes. 


Ir has often been said that the conditions of municipal 
employment lead to a slackness among the employés which 
It is 

regrettable that this should be so, but certainly this inert- 
ness exists, and many municipal managers have taken steps 
in a case like this there is no 
stimulus so effective as the prospect of a little monev, and 
bearing this in mind, Mr. A. NANCE, general manager of the 
Belfast tramways, recently inaugurated a bonus scheme 


among the drivers and conductors of the department with 
Now, however, the Local Government 


is not met with in privately-owned undertakings. 


to counteract it. Now, 


doubtless fair success. 
Board auditor, with his usual enterprise, has stepped in and 


surcharged the three councillors who signed the cheques for 
Could anything be 


Money spent in this way is like money spent 


the amounts allocated for this purpose. 


more futile ? 


in advertising—sown to reap more. Yet the Local Govern- 


ment Board objects to this course because it infringes the 


letter of what seems to us an obsolete law. Many under- 
takings are affected in this matter, and we hope they will 
combine to resist the Board's action. We feel sure that 
such opposition will be supported by the other tramway 
undertakings throughout the country. 


— iM 
“Tramways of the United Kingdom.’’— Correction.— Mr. T. 


Robert Smith, engineer and manager of the Leicester Corpora- 
tion Tramways and Electricity Department, writes calling atten- 
tion to a considerable error in Mr. A. J. Lawson's statement of 
the working of the Leicester Corporation Tramways which 
appeared in THE ELECTRICIAN for August 15th, p. 764. That 
statement was to the effect that the units per car-mile at 
Leicester work out at 2-031. Mr. Smith states that this is an 
erroneous statement, the correct figure being 1-79 units per 


car-mile. 
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Electricity Committee of the Manchester Corporation are con- 


sidering the question of erecting new electricity works to- 


supplement the existing stations at, Bloom-street, Dickinson- 
street and Stuart-street. The present capacity of these 
stations is in me aggregate 58,800 kw.. with a maximum demand 
of 41,992 kw. ; but with the increasing demand for power, 
traction and hanne this is likely to be "exceeded in the near 
future, and Parliamentary powers are, therefore, to be sought. 
The scheme will involve an expenditure of over £1,000,000, and 
will be begun as soon as possible. 

It is stated that extensions at the city works are impossible, and 
negotiations are proceeding for the acquisition of 11 acres at the Barton 
end of Trafford Park for the erection of a station with an ultimate output 
of 100,000 kw. The first instalment of plant will probably have a 
capacity of 25,000 kw., which would meet the needs of the city till 1919, 


and generators of at least 12,500 kw. 
with a capacity of 25.000 kw. being added as required. The new site is 
a considerable distance outside the city, but it is convenient for the 
delivery of coal, &c. Water will be available for condensing purposes 
from the canal, and the erection of water towers will not be necessary 

The final effect of all the possible economies will be that whereas the 
cost of the plant at the existing stations worked out at £20 per kilowatt 
that at Trafford Park will, it is estimated, be not much more than half 
that amount, including cables and transmission equipment, while a sum 
of £18,000 will be saved annually on coal carriage. 

It is obvious that the Electricity Committee have taken a bold 
course, and one which will ensure the proper development 


of electricity in Manchester for at least the next 10 years. 

Completion of Miraflores Spillway Dam.—The “Canal 
Record " reports that the dam on the Rio Grande River portion 
of the Panama Canal at Miraflores locks was completed on 
September Ist. The construction work has been beset with 
great difficulties. For example, it has been necessary to 


divert the Rio Grande three times in order to proceed with the 


work. The main dam is 432 ft. long, with a width at its base 
of 100 ft. ; it is constructed on solid rock 25 ft. below mean 
sea level. The crest of the dam is 384 ft. above mean sea level. 
The dam is equipped with eight “ Stoney ” 
47 ft. long by 19 ft. deep, weighing 40 tons each. These are 
operated electrically from a 10 ft. diameter machinery tunnel, 
which spans the length of the dam terminating in towers at 
either end. The amount of excavation necessary for the 
work was 135,000 cubic yds., and the amount of concrete used 
in the construction was 73,500 cubic yds. 

Radio-Telegraphic Convention (London,1912).—The Radio- 
Telegraphic Convention, London Revision, 1912, has been 
ratified by the following countries :— 


Australian Commonwealth, Belgium, Belgian Congo, British India, 


Canada, Curacoa, Denmark, Egypt, Germany, Great Britain (including 
Colonies, Protectorates, &c.), Holland, Italy, Japan, Monaco, Nether- 
lands Indies, New Zealand, Portugal, Roumania, Russia, Siam, South 
Africa (Union of), Spain and the United States of America. The 
Dominican Republic has also agreed to adhere to the Convention. 


Annual Report of the United States Commissioner of 


Patents.—The annual report of the Commissioner of Patents, 
covering the business of the United States Patent Office for the 


year ended December 31, 1912, has just been published. There 


were received during the year applications for patents for in- 


ventions totalling 68,968 ; applications for patents for designs, 
; applications 


1,850 ; applications for re-issue of patents, 158 ; 
for registration of trade marks, 7,215 ; applications for regis- 
tration of labels, 885; applications for registration of prints, 


309. The total number of patents on inventions, including 


designs, issued during the year was 37,573; the number of 
patents re-issued was 158. Of the patents on inventions 
issued, 33,050 were granted to citizens of the United States, and 
1,489 to citizens of foreign countries. There were 5,020 trade- 
marks registered, 633 labels registered and 243 prints regis- 


tered. 


Cable Interruptions and Repairs. 
Date of yw as Date of of Repeir. 
Latakis—Palura ............ . May 26, 1910 
Scalamova—Samos ............ April 21, 1912 — 
Marmariza—Rhodes............ April 21, 1912 ... — 
Bessika—Tenedos  ............ April 24, 1912 ... — 
Poulocondore— Pontianac...... July 5, 1912 ... — 


Jamaica— Colon ................. June 9, 1913 


Chorrillon—Mollendo (Perou) July 29, 1913 Sept, 24, 1913. 


capacity will be erected, sets. 


type sluice gates. 
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Concrete as a Resistance for Lightning Arresters.— Accord- 
ing to the ' Electric Railway Journal " concrete resistances for 
lightning arrester service are in general use on the 11,000-volt 
and 22,000-volt systems of a Georgia central station company. 
Into a solid concrete block measuring approximately 4 ft. long | 
and 1 ft. square are cast two squares of bronze or copper mesh, 
one near each end. The block is placed upright, being set a 
few inches into the earth to ensure against accidental over- 
turning. The upper square of copper-mesh is connected to the 
double horn-gap, the lower square being connected to a couple 
of 8 ft. earth pipes driven deep into the soil. 


Diesel Engines at Kingston.—On the occasion of the 
official opening by the Mavor of Kingston-on-Thames (Coun- 
cillor C. H. Burge) last Friday, the Press were given the 
opportunity of inspecting the Diesel engines which have been 
recently installed at the electricity works. These sets, our 
readers may remember, were on view when the I.M.E.A. paid | 
their visit to Kingston last June. ' There are two horizontal , 
engines, one of 400 B.H.P. and the other of 500 p.m.P.. the 
former being of the four-cycle four-cylinder type ard the 
latter of the two-cycle two-cylinder type. These are coupled 
to Siemens flywheel alternators with a capacity of 270 kw. ' 
Current is generated at 2,100 volts. Two tanks have been , 
provided for storage of oil fuel, each having a capacity of about | 
15,000 gallons. The oil will be delivered from barges on the 
river whence it will be pumped to the storage tanks. In con- 
nection with this work an entirely new switchboard has been 
built which controls not onlv the new sets, but also the existing 
steam plant. It is proposed to employ these engines to deal 
with the ©“ 24-hour ” load and to retain the steam plant to get , 
over the * peak," at which time it will also be necessary for 
both Diesel sets to run. 


Dr. Rudolf Diesel.—Readers of THe Evectrrician will 
regret to learn of the disappearance of Dr. Rudolf Diesel, which | 
occurred under mysterious circumstances on Monday evening 
last. Dr. Diesel, accompamed by Mr. George Carels and Mr. 
Luckman, both of whom are connected with the Diesel inte- 
rests, was crossing from Antwerp to Harwich on the G.E.R. 
steamer ‘ Dresden " to attend the meeting of the Consolidated | 
Diesel Engine Manufacturers. The party dined together on 
board and afterwards retired to their cabins at about 10 p.m. 
In the morning it was discovered that Dr. Diesel's bed had not 
been slept in, although all his personal luggage was in the cabin, 
and his clothing was arranged in a manner that suggested he 
had intended going to bed. His companions made strict 
inquiries both on board ship and on shore when Parkeston Quay 
was reached. No information could, however, be obtained, 
and it was subsequently found that Dr. Diesel’s landing ticket, 
which he had obtained soon after going on board, was missing. 
The mystery is deepened by the fact that it seems quite im- 
possible for a passenger to fall from the vessel by accident, 
seeing that the rail round the decks is some 4 ft. high. Since 
a severe illness, which was brought about some years ago by 
overwork in connection with his inventions, Dr. Diesel has not 
enjoyed very good health and has also been suffering from 
insomnia. We can only express a hope, for which there seems 
but little foundation, that the worst fears will not be realised. 


Automatic Train Controlling Device.—An electrical equip- 
ment for cab signalling and automatic control of steam trains, 
about which much has appeared recently, is that due to Mr. 


his device in this country on an experimental stretch of line at 
Watchet, and who, judging by the voluminous series of specifi- 
cations on the subject deposited at the Patent Office, has taken 
considerable trouble in designing a safety system. From a spect- 
fication lodged in May, 1910. to which most of the subsequent 
specifications seem to refer. it appears that the essential features 
of the system comprise an electric generator carried on the 
locomotive of each train which, by means of a series of con- 
tact shoes beneath the locomotive, actuates, or prevents from 
being actuated, a svstem of cab signals together with the levers 
of the throttle, air brake and whistle. according to the state 
of connections existing among certain track contact bars over 


| 
l 
A. R. Angus, who is now carrying out experiments 
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which the contact shoes of the various locomotives pass. These 
contact bars, which are placed at either end of each section of 
a railway system, are caused to connect or to disconnect the 
various circuits of the locomotive apparatus according to 
the position of certain relay contacts in a relay box placed 
on the track ; also according to whether certain connections 
are made by the hand levers of the ordinary signal system. 
The relay connections are, of course, set by the locomotives of 
the respective trains entering or leaving a section. Should 
their arrangement show “train on line" on thecab signals, and 
the driver for any cause fail to heed the warning, another set 
of track contact bars is encountered further up the line which 
are so connected as to cause " pulling up operations,” such as 
closing the throttle and opening the air valve to take place 
automatically, at the same time operating the whistle. The 
track bars, which are laid longitudinally, comprise a centre 


' track batten of wood mounted and flanked on either side with 


metal strips, over which the triple roller contact shoes of the loco- 
motive pass, while two lines of contact bars set out further 
towards, but still between, the rails are engaged by single loco- 
motive roller contact arms on the same transverse level as 
that of the centre one. Each locomotive is furnished with 
five sets of these transverse rows of roller contacts. Provision 
is made for travelling in either direction on the track by the 
disposal of the track bars in relation to the contact arms, while 


| to render the system equally effective for locomotives running 


on the reverse a throw-over switch is attached to the reverse 
lever of the locomotive. The source of current is shown in the 
specification as an axle-driven dynamo which maintains itself 
in circuit by the excitation of a relay, and, in the event of failure. 
the release of the relav brings another source of current into 
circuit, and this again is arranged by a system of relays in the 
event of further failure to maintain the operating current from a 
third source. These two latter sources are accumulators and 
a three-cell dry battery respectively, from which it may be 
presumed that the power required for the system is very small. 
Further specifications appear to refer to a large number of ways 
of disposing the track bars for various systems of train running, 
also for loops, sidings and the like. Others, not yet completed, 
no doubt refer to improvements in some of the mechanical 
details for which in many points there appears some little need. 
The fundamental desideratum has apparently been kept in 
view throughout, so that in the event of any derangement the 
system mechanically signals “ danger." 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. L. H. Walter contributes an article on the “ Valve Action of 
Zirconium Anodes " (p. 1057). 

Mr. W. T. MacCall contributes an article on *« Half-Frosted Lamps 
in Reflectors” (p. 1062). 

We give a full account of the proceedings at the twelfth annual 
conference of the Municipal Tramways Association, held at Sheftield 
last week (p. 1046). 

We conclude the report of a Committee of the British Association 
on ‘‘ The Nomenclature and Definitions of Magnetic and Electrical 
Quantities " (p. 1012). 

We publish a Paper on * Some Experiments between Bad Con- 
ductors.” read by Dr. W. H. Eccles before the British Association 
(p. 1058). l 

Our Leading Article deals with ‘‘ The Field of the Motor Omni- 
bus " (p. 1060). 

We give an account of the decisions reached by the International 
Electrotechnical Commission on the question of the temperature 
limits of electrical machinery (p. 1059). 

We give an account of the Home Office inquiry into the Cadder 
pit accident (p. 1066). 

Companies. Meetings and Reports.— Mectings of the British West- 
inghouse Electric & Mfg. Co., Consolidated Diesel Engine Mfrs. 
Sunderland District Electric Tramways Co. and Victoria Falls & 
Transvaal Power Co. are reported ; and the directors’ reports of the 
Auckland Electric Tramways Co. and Dick, Kerr & Co. area bstracte 
(pp. 1077-8). 


A ee 


OBITUARY. 


T. FRAME THOMSON.—We regret to record the death of Mr. Thomas 
Frame Thomson, civil engineer and a director of the Anglo- Argentine 
Tramways Co., La Plata Electric Tramways. the Cordoba Light, 
Power & Traction Co., the United Electric Tramways of Monte- 
video and other companies. Deceased, who was found shot on 
Tuesday at his residence in Highgate (London, N.). had arranged for 
a business visit to South America. 
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A demonstrator in physics is required’ for. Leeds University. 
Salary £125. Particulars from the Secretary. Applications by Oct. 9. 


mee e e: 


Stoke-on-Trent Corporation have made the following promotions: 
and appointments :— 

Mr. C. Cuthbertson becomes station superintendent for the Stoke and : 
Longton electricity works at £190 per annum ; Mr. W. Adams has been 
appointed station superintendent at the central power house and the 
Hanky works at his present salary of £220 per annum; Mr. A. T. 

Gilbride, shift engineer at Burslem, becomes charge engineer at Longton 
at £2 per weck; and Mr. H. 8. Digney, switchboard. attendant, shift l £ 


JOHN GROVER.—We also regret to record the death of Mr. John engineer at £1. 10s. per weck. 
Grover, chairman of tie Binghead & Distroet Electric Light Co. Mr. C. R. Bury. B.A.. B.Sc., has been appointed assistant lecturer 
Deceased was head of the firm of Grover & Sons, builders, of Islington. and demonst tern chemistry at the University College of Wales, 
Aberystwyth. 

Mr. J. Mackintosh, of East Ham, has been appointed switchboard 
attendant at Barking Electricity Works. 

Owing to the resignation of one of the shift engineers at East Ham 
generating station the junior shift engineer (Mr. D. Andersen) has 
been promoted to fill the vacancy at a salary of 45s. per week. Mr. 
W. Mettershead has been appointed works foreman at £104 per vear. 


PERSONAL 


Our readers will be pleased to hear that Sir William Preece is 
now making good progress, and, it is hoped, will shortly be con- 
valescent. 

The address of Prof. John Perry. F.R.S.. is now 144. Camden Hill- 
court. London, W. 

Mr. Justus Eck, engineer-in-chief and general manager of the 
Union Electric Co., left England bv the R. M. S. “ Majestic" on Oct. 1 
for a protracted tour in the United States. 

Mr. Herbert B. Tilley. A.M.L E. E.. of Marconi's Wireless Tele- 
graph Co., Chelmsford, was married on Thursday last at the Wes- 
levan Chapel there to Miss Winifred Norris. daughter of Mr. and 
Mrs. J. A. Norris. Mount Pleasant. Chelmsford. 

Mr. Tilley was for a number of vears connected with Messrs. Bruce, 
Peebles & Co.. and among the many presents received were a clock from 
“old friends” at Bruce Peebles, table silver from the employés of 
Messrs. Christy & Norris (Chelmsford) and also presents from the staff 
of the Marconi Company. 

Mr. Charles H. Luke notifies he has severed his connection with 
the " Engineering Review." both as a director and manager. In 
future he will devote himself entirely to trade and other exhibition 
work. and he is connected at present with schemes in London. Paris, 
Glasgow, Manchester, &c. In future his address will be “ Roslyn,” 


Hawthorn-lane, Wilmslow, Cheshire. 


INSTITUTIONS AND SOCIETIES. 


Association of Consulting Engineers.—Under date September 30th, 
application has been made to the Board of Trade for a licence 
directing an association about to he formed under the name of * The 
Association of Consulting Engineers," to he registered with limited 
liability without the addition of the word ** Limited " to its name. 

The objects for which the Association is proposed to be established 
are: (d) To promote the advancement of the profession of consulting 
engineering; (5) to associate together for the purposes of co-operation 
and mutual advantage and consultation consulting engineers, as defined 
in the articles of association; (c) to promote the professional interests, . 
rights, powers and privileges of consulting engineers. The other objects. 
of the Association are set out in e«ctenso in the memorandum of associa- 
tion, a copy of which may be inspected at the office of Messrs.. Faithfull 
& Owen, solicitors, of Dacre House, Victoria-street, Westminster, S.W.. 
Notice is further given that any person, company or corporation objecting 
to this application may bring such objection before the Board of Trade 
on or before October 22, 1913, by a letter addressed to the Comptroller: 
3 the Companies Department, Board of Trade, 55, Whitehall, London, . 

.W. 
The Institution of Civil Engineers.—It is announced that the 
21st James Forrest Lecture will be delivered in the lecture theatre of 
the new building of the Institution of Civil Engineers, Great George- 
street, Westminster. on Thursday, October 23rd, at 9 p.m., by 
Mr. Alexander Gracie, his subject being '' Progress of Marine Con: 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the position of mains superintendent a 
in one of the areas of the electricity supply department of the County | St! uction. ; 
Borough of Stoke-on-Trent. Forms of application, &c.. from the Municipal Tramways Association.— At the annual business meeting E 
borough electrical engineer. Mr. C. H. Yeaman, St. Peter 's-chamhers, | of this Association, held at Sheffield on Friday last, the following 
Glebe-street, Stoke-on-Trent. Commencing salary £130 per annum. | were elected officers for the ensuing year: President, Ald. H. Linsley 
See advertisement. (Salford); Vice-President, Mr. Peter Fisher (Dundee); Council, 
A junior shift engineer and a meter inspector are required for Oe Rodgers (Newcastle); Messrs. G. W. Holford | 
Ww due icit g! ks Appl Afi f inb hief ] : "abonos. (Salford), J. B. Hamilton (Leeds), T. Goodyer (Croydon) and A. L. C. hi 
MOTA- EC UEICILY My ORS: d qp Se ee once A EQ E S (London); Hon. Solicitors, Messrs. E. R. Pickmere (Liverpool). M 
neer, Mr. A. W. Barham. See advertisements. and S. F. James (Ilkeston); Hon. Auditor, Mr. W. J. McCombe- ms 
A working assistant electrician is required for a colliery ; must | (Hull) and Hon. Secretary and Treasurer Mr. C. J. Spencer (Bradford). : ? 


have thorough practical experience of three-phase current and mining 
machinery. 

A shift engineer is required for Hereford electricity works. See 
advertisement. 

A West London firm advertise for a first-class draughtsman, used 
to design of small motors. 

A large manufacturing firm in the Birmingham district advertise 
for a junior assistant in the design department for d.c. and a.c. motors 
and generators. 

A good storekeeper is wanted for general stores of a factory in 
Suffolk. See advertisement. 

The Governors of the City of London College will shortly appoint 
an educational adviser who shall be responsible for the administra- 
tion of the educational work of the college. Salary £800 per annum. 
rising by annual increments of £20 to a maximum of £1,000. Appli- 
cations to Mr. D. Savage, White-street, Moortields, London, E.C., 
by Oct. 25. . 

A lecturer in electrical engineering is required in the University of 
Queensland. Salary £350. Applications to the Registrar, The 
University, Brisbane, by Nov. 22. Particulars from the Secretary, 
Queensland Government Offices, 409-410, Strand, London, W.C. 


FRIDAY, Oct. 3rd (to-day). 


PRIDAY, Oct. 10tb. 


——— ——— $ 


ARRANGEMENTS FOR THE WEEK. P e. 


[nec A 
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GREENOCK ELECTRICAL SOCIETY. 

7:15 p.m. Meeting at Temperance Institute, West Stuart-street; . 

Greenock. Paper on " Electrieity Supply in Greenock,” by 

Mr. J. A. Robertson. 

JUNIOR INSTITUTION OF ENGINEERS. 

$ p.m. Mecting at 39, Victoria-street, Westminster, London, S.W: 
Paper on " The Testing of Gas Engines,” by Mr. W. A. 
Tookey. 


WEDNESDAY, Oct. 8th. 


ASSOCIATION OF ENGINEERS-IN-CHARGE. 
8 p.m. Meeting at St. Bride's Institute, Bride-lane, Fleet-street, . 
London, E.C. Presidential Address by Dr. R. T. Glazebrook, . | 
C.B., F.R.S. l 


JUNIOR INSTITUTION OF ENGINEERS. 
6:30 p.m. Visit to the Model Engineer Exhibition at the Royal. 
Horticultural Hall, Westminster, London, 5.W. 
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THE SHEFFIELD CONFERENCE OF THE MUNICIPAL TRAMWAYS ASSOCIATION. 


(FROM OUR SPECIAL CORRESPONDENT.) 


Wednesday, September 24th. 


After an informal reception at the Roval Victoria Hotel last 
night the conference started its business in real earnest this 
morning. The Council Chamber in the Town Hall was 
crowded when the Lord Mayor of Sheffield (Ald. S. Osborn, 
.J.P.) accompanied by the vice-chairman (Councillor A. T. 
Bescoby) and members of the Tramways Committee, entered 
to extend an official welcome to the Association. 

The Lorp Mayor first read a letter of welcome from Sir 
Wm. Clegg (chairman of the Tramways Committee), who was 
unable to be present owing to ill-health. and said that Sheffield 
was particularly interested in welcoming the Association 
because the city owed so much to their tramways. They had 
indeed helped to solve a very serious housing problem, a 
problem whose difficulty was enhanced during times of booming 
trade. He paid a tribute both to Mr. Fe!l. who had inaugurated 
the system, and to Mr. Fearnley who had carried it on. 

Councillor A. T. BEscoBy, in supporting the welcome, said 
Sheffield was proud of its tramways, espectally of the fact that 
it was possible to ride three or fonr nules for 1d. 

A vote of thanks to the Lord Mayor was proposed by Ald. 
J. Miles (Bolton). and seconded by Mr. A. L. C. Fell (London). 

Mr. A. R. FEARNLEY (Sheffield) then delivered his presidential 
address, which we deal with below :— 


PRESIDENTIAL ADDRESS.* 


BY A. R. FEARNLEY. 
(General Manager, Shefheld Corporation Tramways.) 


Municipal tramways are not marking time in any way, and no 
better proof of this could be given than the applications to Parlia- 
ment for provisional orders which have been made during the past 
vear to extend tramways and to obtain additional powers in other 
directions connected with passenger trafic. Nineteen such appli- 
cations were deposited in Parliament by municipalities at the be- 
ginning of the year, relating wholly to or containing clauses as to 


tramways, motor buses, or rail-less traction. powers. In. actual 
tramway operation improvements are constantly being brought 


about. There ix a tendency on all our systems to improve “ running 
time." as we term it, and (if the Sheffield system is a fair sample of 
what is going on in other municipalities) large sums are being spent 
in removing small equipments with which cars were fitted 12 or 14 
vears ago, and replacing them with equipments double the size and 
of an improved type—the interpole motors having proved a success 
and now being generally adopted as more capable of coping with the 
heavier traffic requirements of to-day. In those towns which were 
early in the field with electric traction car bodies are already being 
re-designed and reconstructed, giving casier and safer access, covered 
top decks and increased carrying capacity. Speeds are gradually 
being increased, with the consequent result that calls have been made 
upon the power house and permanent-way branches of the depart- 
ment earlier than they would have been under the old condition of 
things. As a result of the experience gained better work is being 
put into the tramway traeks to-day than at any time previously in 
the history of the undertakings—it being particularly noticeable in 
connection with this work that the mechanical joint is rapidly be- 
coming obsolete, and welded joints, either electrical, thermit, or cast, 
being almost universally adopted. The idea of isolating the tram- 
way power house from the other supply stations in the district is, in 
.consequence of the experience gained in many different parts of the 
country, now being abandoned, and in Sheffield we hope before the 
end of the year to have completed arrangements by which any of the 
three power houses will be available for tramway supply in case of 
heavy load and at other necessary times. In other words, the plant 
which is being used during 5} days in the week to supply power to 
the large works in the east end of the city will be available for our 
week-end, bank-holiday and football traffic. l 

All these improvements mean that large sums are being spent on 
renewals, and also that some additions are being made to capital 
account. In addition, demands fer more frequent services have to be 
met, with a consequent tendency to bring about such a reduction in 
receipts per car-mile that final results only leave small margins per 


* Slightly abbreviate 1. 
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mile between total expenses and total receipts, which small margins, 
however, when multiplied by the ever-increasing number of car-miles 
run, produce what are in most towns—all conditions considered— 
undoubtedlv satisfactory results. "The hours of labour and rates of 
wages of emplovés are steadily, but regularly, being improved in 
most of the municipal undertakings in the country, and the example 
set by the municipal tramway undertakings has undoubtedly in. 
fluenced many other employers. Despite the cost of these extra 
payments and expenses, working costs are being kept at a very 
moderate figure, and we find ourselves in the happy position of being 
able to provide, on our municipal tramways in Great Britain, what 
are, 1 believe, cheaper passenger transport facilities than are to be 
found elsewhere. There appears to be growing up amongst the 
larger towns a keen and, I believe, a healthy rivalry as to which 
town shall give the cheapest rides, and in England, at any rate, the 
tendency appears to be gradually to increase the length of the Id. 
stage to distances which a few years back were thought impossible, 
and in those towns where this policy has been pursued for some length 
of time it can be said with certainty that, so far as financial results 
are concerned, and also in what is of more importance, so far as the 
interests of the municipality as a whole are concerned, the policy is 
sound. The distance of the ld. stage is playing a more important 
part in the development of municipal areas than many people, in- 
cluding those who are closely connected with municipal work, have 
any idea of. and I venture the opinion that it is one of the most 
valuable assets of all large towns to be able to transport their pas- 
sengers a distance of 3 miles from the centre for 1d., and that very 
wide benefits are and will be derived from a policy of this description. 

After a brief mention of the Report of the Select Committee on 
London Trate and the House of Lords decision on tramway rating, 
the President continued: Having dealt somewhat briefly with what 
might be termed the current topics of the traction world I should 
like us to consider the immediate outlook which as tramway opera- 
tors is of paramount importance to us at the present time. — Electric 
tramways, in the accepted order of things should have, by this time 
got through about half their life, that is. taking the life of their pre- 
decessors—the horse tramways and the steam tramways as guides— 
and many people appear to have made up their minds already that 
electric street traction is going to have no longer life than either the 
horse or steam tramway systems enjoyed. 1f the motor enthusiasts 
are any guide, clectric tramways arè going to have a somewhat 
shorter life than either of their predecessors. Tf some sections of the 
daily and weekly Press are to be believed, the day of trams is already 
over and has been so announced in heavy type. Our conclusions on 
this matter will no doubt be assisted and guided by the Paper which 
Mr. Hamilton is to contribute and the discussion which is to take 
place at our Conference proceedings to-morrow. It is quite clear 
that whatever the results of present developments may be. the 
leading municipalities, at any rate, intend still to control the systems 
of traction, and it remains for us to see that our sinking funds are In 
such a healthy condition that we are in a position to take advantage 
of any change that may be found to be advisable. The 30-year loan 
periods which were granted when powers were obtained in the early 
days to construct our tramways may not after all turn out to be the 
advantage which at that time we considered them. seeing that m 
many cases all the available balances are used for other than tram- 
way purposes. 

During the past session in Parliament a considerable number of 
municipal authorities have obtained powers to work motor traffic, 
and my remarks on this subject are chiefly referring to the motor bus. 
I recognise that the question of the motor bus is the one that 18, next 
to our own business, looming largest in the minds of most tramway 
operators in the country, whether municipally or company controlled. 
No excuse is therefore needed for making this question one of the 
important matters for consideration at our Conference. Toa number 
of municipalities it is either a question of extension of their tramways 
or substitution by the motor vehicle or trolley car, and this ìs un- 
doubtedly the most interesting problem for the provinces. In this 
case it may be simply a question of the type of vehicle. Then there 
is the all-important question of the road, its construction and main- 
tenance. And further, and probably the most important. the 
question of tramway renewals where it has to be decided whether the 
tramway shall be re-laid or motor or trolley bus substituted, it being 
remembered that our present renewals are intended to serve u3 for 
the next 12 to 15 years. If I summarised my personal views on this 


matter I would say : That there.are good types of motor and trolley 
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vehicles to be obtained, the carriage portion of which, however, is 
'somewhat crude and ugly, and follows much too clesely upon the 
lines of the old horse bus, and provides very limited accommodation 


when compared with that to which tramway passengers are now 


accustomed. That there are very few roads in the provinces which 
are really suitable yet for such a vehicle, and that it is now more a 
problem of the road than the vehicle, and our friends the surveyors 
‘who have charge of the streets and highways are undoubtedly going 
to have their turn in the limelight. On the other hand, there is a 
large mileage of tramway permanent way which requires, or will 
shortly require, renewal. Here, then, is an opportunity for some 
‘authority to make an interesting and valuable experiment by taking 
an existing tramway route the traffic results of which are well known 
and deciding that the tramway service on this route should at least 
experimentally, if not permanently, be withdrawn and a suitable 
road surface be laid down and motor buses or trolley vehicles sub- 
stituted for the cars. There would be some advantages to the resi- 
dents in the district selected, suchas a quiet running vehicle, the 
entire absence of the tramway rail, the probability of a more fre- 
quent service but with less saloon or covered accommodation, and 
the opportunity for the road authority to provide an ideal surface 
for modern forms of traffic. 
If the motor or trolley vehicle is anything approaching in its com- 
pleteness, reliability, and capacity, the claims put forward by its 
:advocates, what hesitation need there be in adopting such a course ? 
It is quite true, and I presume has been remembered by its advocates, 
that it would cut down the available comfortable accommodation 
for over six months in the year to one-third the present accommo- 
-dation if a similar service and a similar number of vehicles as is 
already provided by the tramways was substituted. The total 
working expenses should certainly not be more than total tramway 
‘costs, which figure, however, would not include any allowance for 
road maintenance over and above the petrol tax of 11d. per gallon, 
so that if the routes are outside the city, or borough boundaries, this 
figure would need adding on, at any rate, until the question of con- 
tribution to road maintenance is finally settled. There is no diffi- 
‘culty in obtaining contracts for tvre maintenance from first-class 
firms at Id. (or less) per bus-mile, and instead of motor spirit being 
more expensive, as was anticipated would be the case some little 
time ago, the present indications are that before very long there will 
be a drop in price, so that buses may be worked at an even lower 
figure than they are to-day and so far as electrically-propelled vehicles 
'are concerned, electric power promises to have the same tendency. 
We must try and keep an open mind when considering this question. 
Some of us are able to compare the present modern and efficient 
electric tramcar (without attempting to belittle the efforts of the 
people who were then engaged on the pioneer work of electric trac- 
tion) with the experimental cars that we saw struggling up the incline 
in Cheapside, Bradford, some 23 years ago. Although, so far as I 
can see at present, there is little likelihood of the motor bus taking 
the place:of the tramcar for heavy traffic, it must be remembered 
that great improvements are likely to be made in the efficiency of the 
present vehicles. do not suppose for a moment that we shall 
continue very long using a gallon of petrol per 7} miles’ run, and if 
this figure could be increased so that it compared in a reasonable way 
with the cost of electric power per passenger carried, and home-pro- 
duced motor spirit, free of duty obtained, considerable impetus would 
be given to the adoption of the motor bus in the provinces. Whether 
the method suggested for dealing with the subject is adopted or not, 
I believe that it is most advisable for all our tramway systems to 
make some experiments with the bus, and if the Sheffield experience 
is any criterion there need be no hesitation in doing this, even if the 
buses are used only as feeders to the tramways, as it is found that 
such an arrangement works out very satisfactorily and the experience 
is useful in every way. The Sheffield Tramways Committee ordered 
10 buses and we have been working regular services since the be- 
ginning of February last. The buses are at work on four routes, and 
a fifth route is to be opened next month. The vehicles have proved 
reliable in service and have now run over 100,000 miles. In two 
instances they have been taken out into the country districts, 3 miles 
from our tramway routes, and in both these cases the traffic has been 
very heavy, especially on fine days and during week-ends. If 
reasonable use can be made of the vehicles during the winter months 
there is no doubt that next summer we shall require a much larger 
number of buses and that we shall have need to go still further afield 
in order to meet the requirements of our passengers. 

Of course, before adopting such a change, trackless trolley cars— 
which one supercilious person describes as those crosses between 
tramcars and motor omnibuses which retain none of the best points 
of either parent—must have the serious consideration which they 
undoubtedly deserve,and there is new ample reliable experience and 
data to be obtained on the working of the trackless trolley system. 


THE ELECTRICIAN, OCTOBER 3, 1913. 


1047 


After a vote of thanks to the president for his address had 
been carried, a Paper, of which we give an abstract below, was 
read by Ald. S. Flint (Leicester). 


ADVANTAGES AND DISADVANTAGES OF PLATFORM 
FARE COLLECTION. 


BY ALDERMAN S. FLINT. 
(Chairman, Leicester Corporation Tramways Committee.) 


The Leicester Corporation tramways, having a central terminus 
in the very heart of the town, specially adapts itself to a simple 
system of fares-—viz., a universal ld. fare from the centre of the town 
to the various termini, When the undertaking was acquired from 
the Leicester Tramways Co. in 1902 fares were collected in fare boxes, 
the number of passengers being marked on what was known 4s a 
public way-bill by the conductor. These boxes were taken every 
journey fo a central cash office, opened by a clerk, and the amount 
of cash entered on a way-bill and subsequently checked at the general 
office. It was obvious that this was a very unsatisfactory method, 
as the inspector, when checking the car, had no opportunity of 
ascertaining whether the fares had been placed in the box or not, 
and the conductor had no opportunity of challenging the amount 
of cash which was in his box if subsequently alleged to have been 
short on any particular trip. Further, in view of the immediate 
installation of an electric system, it was again obvious that with 
& quick electric service, conductors could not leave their cars each 
trip to pay their money in at the office; so it was decided to in- 
stitute what is known as the bell-punch system, which is practically 


the system in vogue on all tramways at the present time and needs 


no description. It was commenced by the Leicester Corporation 


tramways on July 23, 1903. 
With the commencement of the electric system the collection 


of fares was a very simple matter, as practically only one kind of 
ticket was in use—viz., a universal ld. ticket. On through cars a 
2d. through ticket was issued if required, but the quantity was 
infinitesimal. The first innovation was the institution of overlapping 
tickets. "These tickets were issued on through cars only, to enable 
passengers to ride across the centre of the town on the inner portions 
of two sections for the Id. fare. At the beginning of 1911, as a 
further concession to the publie, it was decided to issue tickets in 
books of 13 for ls., and to prevent fraud on the part of conductors 
purchasing such tickets a specially coloured receipt ticket (green) is 
given in exchange for a discount ticket, so that a passenger paying 
cash would receive a white ticket, whilst a passenger paying by 
discount ticket would receive a green ticket. All prepaid tickets 
received by the conductor are put into a paper bag and returned to 
the office with the unsold tickets, and the total should balance with 
the number of green tickets issued for prepaid tickets sold. In 
August, 1911. it was decided to institute a system of transfer tickets, 
whereby passengers who wished to cross the town from a short 
distance on any side of the centre, where there were no through 
cars running, could do so by asking for a transfer ticket, the method 
being as follows: Passengers getting on the cars in the transfer 
stage ask for a transfer ticket and receive a special ticket punched 
in the stage on which it is issued. "Transfer tickets are practically 
the same as ordinary tickets with the addition of a key letter, which 
is changed every day. This prevents passengers using old transfer 
tickets. When a discount ticket is tendered for a transfer ticket 
a different coloured ticket is issued by the conductor. These tickets 
are handed to the conductors of the cars transferred to, who issue a 
special receipt ticket in lieu thereof, and when balancing up with a 
day's takings only transfer tickets are accepted against these tickets. 
Later on the system of transfer tickets was extended to outer dis- 
tricts, enabling passengers who do not wish to come into the town 
to transfer to a car running to another outer district at a point 
midway between the central and outer termini. The outer transfer 
stages are printed on one half of the ticket and the inner stages on 
the other half. The section punched by first conductor indicates 
whether the ticket has been issued for an inner or outer transfer 
stage, and also prevents passengers riding on one outer and one inner 
transfer stage. On March 18, 1912, return tickets at single rates 
were issued on all cars up to and including 7:30 a.m. on week days, 
enabling passengers to return with the same ticket on the same day 
any time after 2 p.m. week days and 12 noon Saturdays. These 
tickets have a key letter (the same as the transfer tickets) which 
prevents the use of old tickets, and are issued for cash only, discount 
tickets not being accepted. A special receipt ticket is given by the 
conductor for the return journey. Return transfer tickets are also 
issued at a single rate. These tickets enable passengers to ride on 
four sections for ld., and are used in the same way as transfer tickets 
and under the same conditions as to time. Children’s fares at half 
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price (4d.) were instituted on September 9, 1912. These tickets are 
exactly similar to the ordinary white 1d. tickets, with the exception 
of the colour, which is yellow with a red overprint, and are issued 
to children over six and under 14 years of age. Discount tickets are 
not accepted for children's fares. Transfer tickets are also issued to 
children at half price. Poor blind and crippled persons residing in 
the borough are carried free of charge, but the Corporation accept 
no liability for third-party accidents, an indemnity being given by 
the local philanthropic societies against third-party risks ; 103 passes 
have been issued to the blind and 98 to the crippled. Passes to the 
crippled are limited to 100. It might have bcen feared that all these 
concessions would tend to diminish reccipts, but such has not been 
the result. On the contrary, our receipts have steadily increased 
each vear. 

With the increase of traffic the work of the conductor has become 
very onerous, and it has become quite a problem as to how he shall get 
all his fares at rush hours, especially where the distance is very short, 
say to one of the principal stations, where a conductor has perhaps to 
get 40 or 50 fares in a few minutes. To meet this difficulty it was 
decided at the beginning of the vear to give a trial to the P. A. Y.E. 
system of collection of fares, where the fares are collected as pas- 
sengers enter the car. This system has been in vogue for the 
past six months on one of the sections, and has proved very 
satisfactory. Passengers on paying their fares receive a ticket 
the colour of which denotes the stage to which they are entitled 
to travel, and on leaving the car the ticket is deposited in a 
sealed box fixed on the platform, specially designed for this 
system, which enables the motorman or conductor to detect bv the 
colour of the ticket whether a passenger is over-riding. Transfer 
and workmen's tickets are issued on these cars, but passengers are 
not required to deposit these tickets but to show them on leaving 
the car. Pay-as-you-enter tickets are numbered in the usual way, 
and booked on the wav-bill, but are not punched, as if a conductor 
issues an old ticket he would be detected at once by the number 
if an inspector boarded the car. The contents of the deposit boxes 
are checked each evening and balanced against the tickets issued 
by the conductor. 

In considering the experimental adoption of the pay-as-you-enter 
system, consideration was given to the advantage of minimising the 
risk of accidents caused through passengers attempting to board 
and alight from cars whilst in motion. During the year ended 
December 31, 1912, at Leicester, 449 persons reccived injuries 
through attempting to board or alight from cars whilst in motion. 
Our experience with pay-as-you-enter cars proves that accidents 
of this description are practically nil. The conductor, always being 
on the platform of the car, is enabled to prevent people from risking 
this foolish practice. On the old system, where his duties take him 
inside and on the top of the car to collect fares whilst the car is on its 
journey, he has not the same opportunity of guarding the safety of 
the passengers. It also does away with the irritation and discomfort 
to passengers caused by conductors having to push their way through 
crowded cars to collect fares, especially in wet and inclement weather. 
Another advantage is that the conductor, always being on the plat- 
form, is less likely to leave intending passengers behind. We find 
that the cars run well to time, and there is no more trouble or time 
lost in loading these cars than the ordinary ones. Of course very 
much depends upon the co-operation of the public, but our ex- 
perience has been that passengers soon adapt themselves to the new 
system and have their fares ready. The motormen and conductors 
working these cars are very much in favour of this system, the con- 
ductors because they can do their work more efficiently and without 
the excessive strain of constantly going up and down stairs to collect 
fares, and at the same time keep a proper look out for intending 
passengers; the motorman because he can give the whole of his 
attention to his own end of the car, and knowing that the conductor 
is always on the back platform, it is not necessary for him to strain 
his neck in endeavouring to make quite sure the back platform is 
clear before starting the car. 

With regard to the financial aspect of the pay-as-you-enter cars, 
T regret at the present I nam unable to furnish any complete com- 
parisons. The route selected for the experimental trial of this system 
(Narboro'-road) was previously a through route, and was chosen 
chiefly because it was a short distance and thickly populated. The 
are restricted to the district, and overlapping passengers, 
who are very numerous, due to the principal railway station being 
at the end of the overlapping stage. have been diverted to another 
section. The receipts for 12 weeks ending July 5th on pay-as-you- 
enter cars amounted to £2,798— passengers 703,134 ; corresponding 
period of 1912 the receipts were £2,821— passengers 681,578, or a 
decrease of £29 in receipts, the Increase in passengers being accounted 
for bv the recent introduction of 4d. children’s fares. The Western 
Park route, however, which has been altered to the through route, 
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shows receipts for same period 1913 of £2,176, against £1,444 for 


corresponding period of last year, or an increase of £732, due in a 
great degree to the overlap and through riding. Taking this into 
consideration, there has undoubtedly been a considerable increase in 
the sectional receipts, quite equal to, and I think in excess of, the 
average over the whole system. 

A number of deputations from other towns have visited Leicester 
to sce the pay-as-you-enter svstem at work, and amongst other 
questions, I have been frequently asked my opinion as to whether 
the system would be workable in towns where the fares are varied 
and complicated. I can only say that we have to deal with a com- 
plicated ticket system, as vou will see by reference to the explana- 
tion of the working of the Leicester system, comprising discount 
tickets, transfer tickets, workmen's return tickets, children’s tickets, 
&c., and I think that there would be very little difficulty in adapting 
this system to meet any requirements. My attention has also been 
called to an experiment being tried at Sheffield, where, as far as 
possible, the fares of passengers using the upper deck are collected 
on the platforms. Well, if it is better to collect the fares of the upper 
deck passengers on the platform, it seems to me it must be better 
to collect from the inside passengers also. Moreover, there must 
be extreme difficulty in carrying out this system efficiently. especially 
at rush hours, and when cars are crowded on wet days, &c., and I 
should say a conductor would be more likely to miss fares where there 
is no defined method. Naturally we have had a certain amount of 
publie eriticism in introducing a new system ; this was onlv to be 
expected. The chief complaints were: Passengers on upper deck 
had to leave their seats some distance before reaching their stopping 
point to notify the driver. Continual opening of doors on upper deck 
made the cars very draughtv. "There was no accommodation for 
luggage. The staircases were narrow and steep. The last two were 
the principal objections. All these points have now been met. 
Accommodation has been provided for luggage and the design of the 
staircase is being improved. The first objections were overcome by 
allowing passengers en route to leave the car by either staircase. 


DISCUSSION. 

Councillor J. A. SurrH (Aberdeen) said that in Aberdeen they were 
operating one route, which was about 2} miles long, on the P.A.Y.E. 
system. They were using 11 cars, 6 of which were new and 5 of which 
had been altered. These cars had now been running for five months, and 
the results had been satisfactory. The fare system at Aberdeen was less 
complicated than that at Leicester, there being a universal Id. fare with 
five overlapping 4d. stages. The congestion that had been anticipated 
had not occurred, as passengers had their fares ready, and little change- 
giving (less than 5 per cent.) was necessary. The journey time had been 
reduced from 35-1 to 34-2 min. The accidents were less than before, 
and accidents due to alighting when the car was moving had been 
entirely prevented. There were great advantages in having the con- 
ductors always on the back platform. In Aberdeen the principal 
criticism of the system had been the narrowness of the staircase, but this 
was being wide" ed, and it had been found that with the P. A.Y.E. system 
better regulation of the passenger traffic was possible, pushing was 
prevented, and there was less delay in getting on. "There was a large 
leakage of fares under the present system. This had been shown on 
the route concerned in Leicester where the receipts per car-mile had 
risen from 11-3d. to 11-7d. in five months. 

Ald. W. CvNiiFFE (Rochdale) asked how the idea of leaving by the 
front platform would be affected by the Board of Trade regulations. 

The PREsIDENT thought if there was any difficulty in this respect it 
could be over ome. 

Bailie Atston (Glasgow) asked how the P.A.Y.E. system could be 
adapted to deal with such a route as one in Glasgow, where there were 35 
ld. stages and other fares up to a maximum of 7d. The person who had 
to pay excess was standing on the platform waiting to get off, and this 
condition woflld be a great temptation to the conductor to pocket the 
amount rather than to give a receipt for it. 

Mr. W. A. LvsTLEY (Wolverhampton), objected to the issuing of 
passes, and saw no improvements in the P.A.Y.E. system as regards 
contre] of passengers. 

Mr. A. L. C. FeLL (London) inquired as to the cost of altering cars to 
the P.A.Y.E. system, This would be a serious matter in London. Also 
what were the royalty charges? In. Leicester there were no bells on the 
top deck, which was a disadvantage, and likely to cause accidents, 
especially in London where the heavy traflic often necessitated sudden 
stops. 

Councillor W. H. Burst (Dundee) pointed out that extra duties were 
imposed on motormen under this system, even if they were relieved. of 
others ; and in this respect it seemed as if the remedy was wors? than the 
disease. He asked how the id. stages could be checked, and what 
methods were employed for dealing with rush-hour trathe. 

Mr. W. CrLovaon (Bury) deprecated the onslaught on the 
but recognised its many disadvantages. There was a loss 0 
collections, and he questioned whether it was desirable for passe 
leave by both platforms. He asked how overlapping stage | 
with, and criticised the Loic ster system of paying by discount ti 

Mr. J- M. McELnov (Manchester) said that it had been foun 
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of motor-drawn vehicles in recent years has revolutionised street 
traffic, and, altogether, apart from private cars (which Ido not think 
are an important factor in the case), commercial motors—both steam 
and petrol—with trailers, heavy loads and high speeds, have caused 
increased wear and tear, and consequently heavier burdens upon 
tramway undertakings in the maintenance of paving within the 
statutory area of their tracks. This has affected local authorities 
in other streets and roads besides those used for tramway purposes. 
To such an extent has this affected the general construction of road 
paving that the Metropolitan Committee on Materials and Means of 
Paving the Streets of London report that the depth of concrete 
foundation has had to be increased from 6 in. to 9 in. and even 12 in. 
In some cases, Apart altogether from the fact that the trams do 
not contribute to the wear and tear of the paving. there is also the 
Important fact that in nearly every case far more vehicles than tram- 
cars use the same street. To quote two local instances :—In Furniva?- 
road (near the Victoria Station) in a recent 24 hours’ observation 
there were 3,327 vehicles proceeding in the same direction as the 
down track, and only 137 tramcars during the same period. Those 

327 Vehicles were spread over every portion of the available road 
not occupied by the wp tratie. In High Street, where the largest 
number of trams pass to and fro, there were on an average day from 
6 a.m. to 9 p.m. 3494 vehicles (excluding bieveles) as against 2,040 
tramcars, or 554 more, but this was in a wide street where the tram 
tracks are not so much used for ordinary vehicular traffic as in nar- 
In this case the carriage-wav was 50 ft., and in the 
Mr. A. L. C. Fell has kindly supplied 
In Queen- 


‘United States that the employment of the P.A.Y.E. system had reduced 
the numbers of accidents owing to the conductors always being on the 
rear platforms, while the receipts had increased owing to better inspection. 
There was no undue crowding. He recognised, however, that the 
conditions were very different in this country, and graded fares made the 


adoption of the system almost impossible. 
Ald. G. Banton (Leicester) said that they had had no accidents with 


the new system, and quick loading was possible. 

Ald. S. Frist (Leicester) in reply said that he was convinced the 
system had come to stay in this country. He thought that with the new 
system the journey time would be the same as before, but that 19 cars 
could do the work of 20. Replying to criticisms of the difficulties of 
operating the system, tramways were not designed for the use of old 
women, but for the general public. In Leicester the tramways system 
was a complicated one, and the P.A.Y.E. system had been found 
satisfactory. l 

Mr. T. R. Smite (Leicester) said that the cost of altering the staircase 
and the platforms of the cars had been £30 to £40 per car. and they paid 
a royaltw(in perpetuity) of £20 per car. The lengthening of the platform 
had not given any trouble with regard to clearance in Leicester. 

The meeting then adjourned, those who had invitations from 
the Tramways Committee proceeding to the Grand Hotel for 
luncheon. As, for some reason or other, the electrical Press 
were overlooked on this occasion we are not able to give an 
account of the proceedings. 

On resummg, a Paper was read by Councillor W. C. Fenton 
(Sheffield). The folowing is an abstract of Mr. Fenton's 
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rower streets. 
former case 3] ft. wide only. 
me with two typical cases in London from 8 a.m. to8 p.m. 
strect, Hammersmith, there were 336 electric ears and 4.140 other 
vehicles (exeluding hieveles), including 973 motor buses. In Lea 
Bridge-road there were 547 electrie cars and 2,522 other vehicles, 
including 771 motor buses, Cases such as the above, if thev do not 
provide an unanswerable argumeut in favour of the repeal or amend- 
ment of sec, 28 of the 1870 Act, do provide good reasons for a search- 
Ing inquiry into the operation of the clause with a view to revision. 
Reasons for Revision —-The Act was based upon the use of horse 
traction only. involving wear and tear of the paving by reason of 
the method of haulage provided for. In recent vears the form of 
traction has completely changed, and svstems unthought of in 1870 
have been adopted throughout the country. Electric traction causes 
no wear and tear to the pavement, except against rails when becoming 
loose or worn down. Tramways pay whole cost of paving, both 
initial and annual, and usually of a better class than would otherwise 
be the case. ‘Tramways are rated not only on their depots and offices 
(a portion of which goes to maintain the streets generally), but on 
tne whole of their track, whilst motor buses and all other vehicular 
traffic are rated only on their buildings, which often represent a very 
low capital expenditure and annual value. Nome tramways contribute 
towards the cost of street improvements, to which all other increased 
traffic pays nothing—except, as do the tramways, in the rating of their 
buildings and machinery. Track paving seriously damaged by both 
heavy and light motor traffic. in addition to horse vehicles, and the 
The decision of the House of 
Many 


‘communication :— 


THE MAINTENANCE OF PAVING ON TRAMWAY TRACK AS 
AFFECTED BY SECTION 28 OF THE TRAM WAYS ACT, 1870. 


BY COUNCILLOR WM. €. FENTON, 
( Sheffisld.) 


Section 28 of the Tramways Act, 1870, provides, inter alia: “ The 
promoters shall, at their own expense, at all times maintain and keep 
in good condition and repair, with such materials and in such manner 
as the road authority shall direct, and to their satisfaction, so much 
of any road whereon any tramway belonging to them is laid as lies 
between the rails of the tramway and (where two framways are laid 
by the same promoters in any road at a distance of not more than 
4 ft. from each other) the portion of the road between the trainwavs, 
and in every case so much of the road as extends 18 in. beyond the 
rails of and on each side of any such tramway.” It must be remem- 
bered. also, that the act did not then provide for local authorities to 
work their own systems, but contemplated companies only providing 
this public convenience. It was, therefore, necessary that the publie 
should be safeguarded and protected as carefully as possible both ax 
regards safety and sanitation. Moreover, only animal power could 
be utilised under the Act, and the wear and tear of the paving was 
likely to be excessive (being contined to rigid lines) than if spread 
over the whole surface of the road. Experience showed that even in 
the days of horse traction there were two sides to the case. How 
many times have most of us scen, as well in those days as to-day, 
heavy tratlic having about the same gauge as the tramways taking 
advantage of the easier traction by deliberately going in front of the 
trams and adding very considerably to the wear and tear of the 
paving? And though the increased speed of the electric trams 
has to a large extent. moditied this practice of the slow and heavy 
vehicle, vet the faster traffic, both heavy and light—as they are un- 
doubtedly entitled to—use the tram tracks in preference to the sides 
of the roads. Though this section of the Act was necessary in the 
interests of the public, and, as I have said before, experience showed 
that even horsed-tram traction by no means had the monopoly of 
wear and tear of the paving, vet as long as companies who had 
“ neither bodies to kick nor souls to save " worked the svstems, and 

presumably made monev out of them, any grievance which they had 
in this respect would not be considered. Even the introduction of 
steam traction made very little difference, and probably justly so, 
because hot ashes and cinders contributed to the wear and tear of 
the roads. The cable systems might have brought the question 
into prominence had there been more of them and if they had been 
owned by municipalities. The advent of electric traction as an agree- 
able and paying novelty only caused a voice to be raised here and 
there, and it was not until the last six or seven years that the injustice 
of the present system was voiced in detinite form. This has been 
mainly brought about by two causes—the obsolescence of the factors 
upon which sec. 28 was founded and the great increase in both heavy 


| cost of repairs is anually incrcasing. 
Lords referred to above imposes a greater burden of rates. 
tramways, in addition to their rates, contribute large sums towards 
the relief of the rates and other publie purposes. Largely increase 
rateable value of surburban and central districts over and above any 
depreciation which may be attributed to them on line of route. 
Improve the public health by cheap and rapid transit to the suburbs, 
enabling the workers to live in a better atmosphere, and thus help 
to solve the housing problem. Save local highway authorities large 
sums per aunum in repair aud maintenance of strects. 

Objections to Rerision.—-Tramways ** monopolise the streets ” and 
divert traffic on to other streets; Cause increased wear on the sides 
of tracks, In most cases contribute nothing to street improvements. 
All vehicles pay in their rates their share in the general up-keep of 
the streets. Any revision of powers which would relieve tramway 
undertakings would increase the burdens of local authorities not 
owning tramways, and in cases of municipally owned tramways 
would add to the cost of highway committees. Any such relief where 
tramways are municipally owned would only be a case of “ taking 
it out of one pocket and putting it into another.” No material saving 
to highway authorities, owing to increased traffic diverted by tram- 


way track, 
Re plies to Objections.—Tramways do not '* monopolise the streets.’ 


The figures already stated for London and Sheffield are typical of 
and could be repeated in scores of other towns, all of which tend to 
and light motor traffic since the development of internal combustion | disprove this assertion. Whilst in some cases increased wear and 
engines, improved and steam tractors. Of the two causes for agita- | tear does take place at the sides of the track, this is by no means 
tion in favour of the revision of the Act of 1870, No. 1 hardly needs | universal. Careful observation has shown that thousands of vehicles, 
argument, it is self evident. No. 2 is “ where the shoe pinches,” | especially fast moving, use the tracks on account of the easier traction. 
In some places the camber of the roads encourages this usage, whilst A 


and it hurts more in some places than others. The enormous increase 
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in many cases there is no appreciable distance between the track 
and the kerb to allow of vehicular traffic forming its own track and 
adding to the maintenance of the sides. As regards contribution to 
street. Improvements neither does the increased traffic caused by 
the development of petrol and steam motor traction pay anything 
towards the wider streets necessitated as much by their traffic as by 
tramways. The London County Council, which has been hit so 
hard by motor omnibuses— both in their revenue and in the cost of 
maintenance of paving—is paying (up to March 31st last) on a sum 
of £607,743 for street improvements.  Sheftield, uptothe same date, 
ha: paid a sum of £61.898 towards service of debt for street improve- 
ments, representing interest and sinking fund charges on £190,473. 
For the last financial vear Manchester paid the sum of £5.115 by 
way of interest and sinking fund on an amount of £113.975 allocated 
for street improvements. No that in addition to the rating of the 
track, which in itself contributes to the cost of street improvements, 
some municipalities pay special contributions whilst other vehicular 
traffic pays nothing. It is agreed that everybody (even those living 
in '* unadopted ` streets) pay in their rates towards the maintenance 
of street improvements, but this argument is good only up to a certain 
point. For many vears the law has provided that payment shall be 
made for extraordinary traflic, and it can and is argued that streets 
which were originally paved for, at most, heavy horse-drawn traffic 
were not constructed for the heavy motor trathe which has appeared 
in recent years. The State has further recognised this principle in 
the petrol tax, which is intended to assist in the strengthening and 
improvement of roads necessarily brought about bv the enormous 
development of motor tratte. Unfortunately the vield of the tax 
is not appropriated to the district where the increased cost of main- 
tenance is necessitated, and probably this allocation would be difh- 
cult. Certainly no tramway authority has reccived any contribution 
towards the increased cost of their track repairs. Parliament has 
also again recognised this principle of extraordinary traftic this year 
inter alia, in the Brighton and Hove Omnibus Companys Act and 
in the Chesterfield Corporation Act—the latter authority having to 
pay one-third cost of widening roads and all extra cost of road main- 
tenance due to motor buses and trackless trollev vehicles, the roads 
having first to be put in satisfactory condition for the present traffic. 
As regards increasing the burden of local authorities this objection 
touches a tender spot and appeals more to the selfishness of human 
nature than to the principles of equitv and justice. Municipalities 
should represent the true spirit of enlightened democracy, and one 
can find nothiug in the principles of democratie self-government 
which can put equity and justice in the background as matters of 
comparitive unimportance. It is perfectly true that in some cases 
municipalities do not own their tramways, but that is a condition of 
affairs which is altering year by year— where it will pay to acquire 
the systems. Nobody can deny—in view of the acqisition of tram- 
ways by municipalities during the last decade or so—that the ten- 
dency is strongly in the direction of municipal ownership, and this 
tendency is likely to increase rather than diminish in the near future. 
But dealing with the question on its merits, we might repeat the 
old Latin phrase, * Let justice be done if the heavens fall," and 
although this is a contingency which may hardly be expected to 
happen, the sentiment is one which may well express the feelings 
of all just and upright men of sound judgment and reasonable 
opinion. With regard to the position of Highway Committees, any 
extra cost which might be involved in taking over part of the main- 
tenance of the tracks would be met by the increased contributions 
to the rates which in most cases would be expected. But even if 
this result was not attained the principle remains the same. 
Municipal trading has to undergo keen scrutiny and criticism on 
all hands, and, perhaps, rightly so. It is only equitable, therefore, 
that these concerns should be worked upon strict commercial business 
lines, and should not only be debited with every legitimate outgoing, 
but credited with every reasonable source of revenue. There should 
be no " lading and teeming " or “ robbing Peter to pay Paul," but 
all municipal trading concerns should be conducted on lines of sound 
financial principles, and whether it be tramways, markets, water or 
electric power, should show its actual losses or gains in its annual 
financial statement just as all great private companies do in theirs. 
It is no satisfactory answer to say " it makes no difference in the 
long run," because—first, the statement may not, and in many cases 
would not be true ; and, secondly, the result does not show the real 
financial state of the undertaking. It would be difficult to estimate 
how much additional traffic is put on other streets in consequence 
of tramway traftic. Close observation in several towns has failed 
in most cases to show anything like a large percentage of displaced 
traffic, and it appears to have affected the side of the tracks more in 
wide streets than to have permanently taken traffic altogether away 
from tramway routes. In conclusion, assuming that the present 
application of sec. 28 of the Tramways Act, 1870, is inequitable, 


what are the suggested remedies ? (a) Differential rating on the 
basis of one-fourth the net annual value, or (5) the reduction of the 
cost of track maintenance to tramway concerns bv one half, the local 
highway authority paying the remainder, or (c) by both “(a)” and 
“(b)” (d) By the repeal of the exemption under the Finance Act, 
1910, referred to previously, and the formation of a fund by which 
local authorities shall be allocated proper proportions of the yield 
of the Tax towards road maintenance on tramway as well as other 
routes, (e) By the repeal of the 5th Schedule, Part I., of the Finance 
Act, 1910, except paragraph 4, thus allowing the rebate on petrol to 
medical men only, and the payment of the increased duty to the 
proposed fund referred to in (d) above. The proposals (d) and (e) 
would then provide that those who mainly use the roads, or who 
chiefly contribute to their destruction, would then pay directly 
towards maintenance and renewals. Whilst highway authorities are 
responsible for the gencral upkeep of the roads (except as exempted 
by sec. 28 of the Tramways Act, 1870, Jit will be only reasonable 
that if the burden now placed on tramways is wholly or partly trans- 
ferred to the highway authorities, there should—in view of the 
enormous change in the character of the traffic—be some relief from 
imperial sources. This principle is already recognised in the grants 
from the Boad Board. but the amounts so allotted should be con- 
siderably increased These suggestions (whilst they do not by any 
means comprise all that could be advanced) are put forward, like 
the rest of the Paper. with a view of providing an opportunity of 
discussing all sides of this debatable subject, and in the hope that it 
will lead to the satisfactory solution of a difficult problem which is 
daily becoming more urgent in its need for scttlement. 


DISCUSSION. 

Councillor C. F. Spencer (Halifax) said that tramways, unlike other 
concerns, were rated on their profits. Tramways paid for the right to 
run in one street only. Motor buses paid nothing. and had the right to 
run in all streets. Motor buses ought to be taxed on their profits. In 
narrow streets tramways paid practically all the road maintenance, and 
had no control over how the work was carried out. Tramways were 
looked upon as a source of income by other municipal departments with- 
out any regard to the financial soundness of the undertaking, especially 


the smaller ones. A tramways department should not be expected to 


pay for road improvements any more than any other road user. Municipal 
authorities should resist the impositions which were now being placed 
upon them. There ought to be a central authority on which all munici- 
palities were represented to force municipal opinion on Parliament. 

Mr. R. W. SuirH-SavirLLE (Darwen) gave some figures showing how 
much the road maintenance had been increased owing to the heavy 
motor traflic in his district. He had found that if the paving were not 
kept in good repair the rails were broken by the motor traffic. Strong 
resolutions should be passed by the Association protesting against the 
road maintenance being borne by the tramway authorities. 

Ald. W. CUNLIFFE (Rochdale) said that the Road Board were doing 
much to improve the roads, and incidentally to help the tramways. 
Large sums had been disbursed to county councils, and were now being 
paid to boroughs for the permanent improvement of the roads. 

AM. J. TRUMBLE (Croydon) thought the broad principle of taxation 
ought to be discussed, and not which municipal department ought to 
bear the cost. "This charge could not be equalised by taxing other road 
users, and it was very diflicult to tax the motor bus if other heavy motor 
vehicles were not taxed. To tax every vehicle on the road was the only 
equitable way. Matters should be equalised by taking the rate off the 
tramways. 

Mr. J. B. Hamiiton (Leeds) said this question of rating the track was & 
narrower matter than some of the speakers had seemed to think. It was 
too late to discover an unfair burden in the terms of the Act. A good 
deal of extra road wear was caused by the trams; nevertheless, the 
inequalities should be adjusted where roads were used by heavy motor 
traffic. It was advisable that this point should be made clear along with 
other wider questions. 

Mr. W. J. Squires (L.C.C.) said there was a difference between motor 
buses and other commercial vchicles in that one catered directly for the 
public in competition with the tramways. Therefore they ought to be 
taxed, while the others went free. 

Mr. H. MozLeY (Burnley) thought it would be better to remove taxa- 
tion from the trams rather than to put it on the motor buses. 

Mr. H. M. Sayers said that motor buses could not be rated like trams, 
as they were not hereditaments. To alter this would be very difficult. 
Tramways should not pay for anything except the rails. 

Mr. H. EXGLAND remarked that a general overhaul of the tramway 
legislation was wanted to remove the veto of the local authority, to revise 
the rating and to establish a tribunal before whom all tramway schemes 
should come. "The Acts of 1870 and 1896 should be combined, and pro- 
cedure should be cheapened. This was an urgent question and an 
amending Act should be prepared and taken to the authorities to show 
what tramway people wanted. i: 


When Councillor Fenton had briefly replied, some discussion 
occurred on the question of a resolution, after which the 
meeting adjourned. | 

In the evening the delegates attended a performance of 
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** Kismet " at the Lyceum theatre, and afterwards partook of | highways, and (b) the amounts paid in rates upon lines only. In the 
supper at the town hall by invitation of the Lord Mayor. | case of motor buses I have estimated the receipts (based on the 
Invitations for neither of these functions were available for the | amming capacity), the expenses of running, the cost of wear and tear 
electrical Press. of roads, in respect of which no contribution is made at the present 

time, and also the amount which would be paid to the Inland 
Revenue as a result of the use of petrol. 

Dealing with these points seriatim, I find there are 27 towns with 
a population of over 150,000, and that as a result of tramway 
operations in these towns there is an aggregate annual revenue of 
£6,769,705, that the average number of cars in daily use on the 
various undertakings on the basis of a 14 to 16 hour day is 3,996, 
whilst the total number of cars in stock is 5,687. Dividing the total 
revenue by the number of running cars, I find that the average 
annual revenue per car is £1,604. "The total expenses, which in- 
clude working expenses, interest and sinking fund, income tax, 
rental of lines, less credits for bank interests, &c.. amount to 
£5,607,732. The total mileage run amounts to 146,810,902, which 
gives an average cost per mile for expenses of 9-167d. Again, 
dividing the total mileage by the number of cars in daily use, an 
average annual mileage per car of 36,740 is obtained. Multiplying 
this number of miles by the expenses per car-mile gives an average 
cost per car per annum of £1,403, which, deducted from the earnings, 
leaves a surplus of £291. 

The amounts shown in the published accounts for rates do not 


Thursday, September 25th. 


This morning the delegates assembled at 10:30 to hear 
Mr. J. B. Hamilton’s (Leeds) Paper, which we give in abstract 


below :— 
URBAN PASSENGER TRANSPORT. 


RY J. B. HAMILTON. 
(General Manager, Leeds Corporation Tramways.) 


One effect of the substitution of electric traction in the street for 
horse vehicles has been the enormous increase in the number of 
passengers carried. In Leeds in 1893 the number of times the popu- 
lation was carried was 30, while the average fare per mile was 
1124d. In 1912-13 these figures had become 179 and 0-5d. respec- 
tively. The decrease in the fares, too, has not only increased the 
traffic, but the revenue as well, and it would seem that low fares are 
essential fully to satisfy and develop the travelling requirements of 


our great cities and towns. This development is enhanced by the 
It seems to 


frequency of service, comfort and speed of conveyance. 


To those of us who have had many years’ experience of strect 
conditions in various towns in the United Kingdom it is obvious 


that relative to its carrying capacity the tramcar is less obstructive 
For | 


Any 

obstruction which is caused to traffic is caused to it by other vehicles 
It is more sinned against 
Generally speaking, its control is much greater in 
Mr. Worby Beaumont's 

alternative to the tramcar—viz., the motor bus, with its strong 
smells, its tendency to skid, and to the fact that at the rush periods 
of the day every tramcar as at present would be represented by two 
motor buses, will produce a mental picture to every delegate here 
of the condition of congestion and confusion which would occur 
every day in the central thoroughfares of the town they represent. 


I have said that the carrying capacity of a motor bus is only half 


that of a tramcar, and that, therefore, for each tramcar there would 
but this is onlv correct in fine 


In inclement and rainy weather the effective carrying 


to other traffic than any other vehicle running on the streets, 
one thing, its position in the street is defined by the rails. 


remaining upon the rails, and not by it. 


than sinning. 
braking effect than any other vehicles. 


require to be two motor buses; 


weather. 
capacity of the motor bus is further reduced by fully one-half. 


Motor-bus traction, therefore, as compared with the general form of 
tramcars with covered tops, during stormy weather has only a carry- 


ing capacity of one-quarter. Surely, if there is any obstruction 
caused by tramcars the cure proposed—that of substituting four 
buses for one car—is worse than the disease. 


the financial side of his recommendations. 


and maintain at great cost the magnificent roads he requires. 
has no observations to make upon the cost of providing motor bus 
transit in substitution for tramway transport. He does suggest that 
" apart from the cost of its working, the tramcar in Greater London 
probably costs the community, by obstruction to the free passage 
-of the general traffic and by losses and damage caused by the exis- 
tence of the rails and the obstructions during repairs, far more than 
would a rate specially levied to cover interest and redemption of the 
whole of the capital that now stands as the tramway debt." Having 
made that statement, which he merely describes as probable, he very 
wisely does not attempt to proceed to support the bogus contention 
by a single fact or figure. 

To enable a comparison of the results of operation of their tram- 
way undertakings by municipalities to be made upon a broad basis 
I have taken every town—except London, where the form and cost 
of construction and other conditions are quite exceptional— which 
contains a population of over 150,000. These are scattered over all 
parts of the United Kingdom. The object has been to ascertain: 
First, the average annual earnings per car running daily in the towns 

«quoted; secondly, the average cost, per mile and per car, of running 
those cars—this cost to include operating expenses, and interest and 
:8inking fund required by Parliament. I have excluded all optional 
‘sums such as additional depreciation or renewals which may have 
been set aside according to the views of the various municipalities. 
In the case of motor buses the same procedure has been adopted. 
Thirdly (a) I have estimated the annual value per car of the sums 
which the various tramway undertakings pay for maintenance of 
paving and sub-structure under sec. 28 of the Tramways Act of 1870, 
and which, although unaffected by the operation of cars, goes to the 
relief of. the department: charged with the general maintenance of 


Mr. Beaumont rises 


above all sordid considerations of £ s. d., and absolutely disregards 
He does not even casually 


suggest the financial machinery which would be necessary to produce 
He 


separate the amounts paid for buildings and for lines. 
the writer that the amount of rates for tramways should, for the pur- 
pose of comparison with motor buses, be confined to lines only. It 
is obvious that in the case of motor buses they will require to pay 
rates upon depots in the same way as tramways. They will not, 
of course, pay rates upon any power station, but for the purposes 
of this Paper this advantage to motor bus costs has not been taken 
into account. As the basis of allocation of the rates to be made as 
between lines and buildings. I have taken the Leeds accounts as an 
illustration. From these I find that about 75 per cent. of the total 
rates is for lines and 25 per cent. for buildings. In Leeds the tram- 
ways undertaking owns the power station, which in this case, there- 
fore, is a portion of the 25 per cent. The total annual charge for 
rates on lines and buildings for the 27 tramway undertakings amounts 
to £315,239. Allocating this as between lines and buildings on the 
Leeds basis gives £236,129. Dividing this again by the number of 
cars, the annual amount paid per vehicle is found to be £59. It is 
impossible from the accounts of the various tramway undertakings 
to get an accurate statement of the amount which clause 28 of the 
Tramways Aet imposes upon tramwav undertakers as apart from 
costs incidental to the construction, maintenance and renewal of the 
rails. ‘There is no doubt that the presence of the rails does cause a 
certain amount of extra wear upon the setts whieh are placed along- 
side of it, whilst rail movement, whieh from time to time must occur 
on all routes, also increases the cost of maintenance of the paved 
surface. To form a reasonable estimate, I have assumed that the 
cost of the maintenance of the concrete, the paving bed and setts at 
the periods when the rail requires to be taken up should be taken to 
be work performed not for the tramways undertaking, but for the 
advantage of the highways rate. For that assumption I have esti- 
mated the average life of the rail at 15 years. The whole of the 
maintenance of the setts during the 15 years of the life of the rail— 
and this is a considerable item—I have charged as being directly 
caused by the presence of the rails. On this basis I find that at the 
end of 15 years a sum of £1,331 per mile of single track would be the 
cost of taking up, redressing and re-laving the setts, repair of any 
concrete required, and provision of floating, paving bed, &c. At the 
end of 30 years from the laying of the track a cost per mile of £3,040 
would be required. This figure represents the replacement cost of 
the concrete bed and paving setts, &c., less the residual values. 
These figures applied to the number of cars give an average charge 
per vehicle per annum of £61. In considering the costs of energy it 
may be a matter of opinion, but in my view the extraordinary 
development in turbines has cheapened the cost of current to such an 
extent that it i5 easily possible to estimate that in the prices paid by 
the various undertakings which purchase current, there is a con- 
siderable profit per unit to the producing department. I have not, 
however, added any figures as being a portion of the other general 
advantages in lowered costs, &c., which the supply of electricity to a 
tramways undertaking gives to the city user generally, or as a profit 
in relief of rates. By adding together the items dealt with a total is 
arrived at of £411 per tramway vehicle per annum. In other words, 
an average surplus of £291 per car accrues from the operation of tram- 
ways in the towns referred to, and owing to the presence and opera- 
tion of the tramways an addition to that amount of £120 in rates 
paid, and in maintenance of roads, goes to the general benefit of the 
town, and in none of these respects would the operations of petrol 


omnibuses furnish any return to the city. T 
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Turning to the financial consideration of motor omnibuses, it must 


te obvious to everyone who considers it that the carrving capacity 
of a passenger vehicle is an important factor in determining its earn- 
ing power. In all the cities and towns referred to the provision of 


travelling facilities is varied at different hours of the day on the | 


different routes according as experience has shown the travelling 
requirements ebb and flow. To provide sufficient accommodation 
for the busy periods, and whilst considering full employment for the 
crews to be able to withdraw sufficient vehicles so as to be running as 
little as possible unnecessary mileage at slack times, is the con- 
tinuously strenuous effort of the traffic staff. The size of the modern 
tramcar, which may be taken as having a seating capacity of, sav. 56 
passengers, with in many cases the addition of eight standing, is the 
outcome of applied experience under varying conditions of traffic 
and graded fares as being the size of vehicle upon which, when fully 
loaded with pasxengers, the collector can be expected to deal satis- 
factorily with the fares, &e. If some simpler form of fare collection 
or incidence of fare charges, such as Id. any distance, and so on, is 
operated, then there is no reason why all cars, as thev already are in 
some instances, should not have a carrving capacity of 70 to 80 pas- 
sengers. In that case the cost per seat supplied would be propor- 
tionately lowered. 

In carrving capacity it is clear that the motor bus, even of the 
most up-to-date type, cannot hope to compete. On paved streets 
and on gradients such as exist in nearly every provincial town, a 
vehicle for passenger traffic which has a capacity of over 34 pas- 
sengers is not a practicable proposition. It is, of course, quite 
easy to increase the engine and size of the vehicle, and relatively 
of its load, but it is not possible to do so and maintain the effective 
rate of speed at which tramcars are operated. The question of brake 
control, skidding and road wear, becomes a most serious considera- 
tion, and indeed a prohibitory condition, if the size, and consequently 
the weight of the motor bus, is increased much beyond the London 
type, which seats 34. If the seating capacity of a tramcar at 56 is 
compared with a motor bus of 34 then the latter has only 60 per cent. 
of the capacity of a tramear. It may be urged that at the periods 
of the day when the minimum amount of travel occurs, a vehicle 
with a capacity of 34 can earn as much per mile run as a vehicle with 
a capacity of 56. To provide a comparison, I have caused very 
careful examination to be made into the actual results obtained from 
tramway operation on a representative route. Notwithstanding 
that the capacity of a motor bus is only about 60 per cent. of that of a 
tramcar, J have estimated that the earning capacity of a motor bus 
may be taken over the whole day as being equal to 80 per cent. of 
that of a tramcar, the actual earrying capacity which motor buses 
would provide if the number of motor buses were increased on the 
assumption that the capacity of a bus equals 80 per cent. of that of à 
tramcar. In this connection it will be noted that the view that a 
motor bus can earn 80 per cent. of a tramcar's receipts in actual 
practice is a liberal one, and whilst it makes provision for the average 
hours there is a much smaller margin of surplus seats to provide for 
intermittent loading than in the case of tramways. On the assump- 
tion, therefore, for the purposes of this Paper that each bus will earn 
80 per cent. of each tramcar's receipts, then as the latter as shown 
earns £1,694, each motor bus would earn £1,355, running the same 
number of miles per annum—viz., 36,740. 


With regard to the cost of running motor buses per mile, it must 
be agreed that considerable improvements, which retlect themselves 
in lessened costs of repairs and maintenance, have been applied to 
motor buses during recent years. The principal users of motor 
buses have, of course, been the large London companies. The whole 
of the conditions there are unique; the growth of the business por- 
tion of the Metropolis preceded the development of almost any form 
of street transit. The density of the traffic even in the days of the 
horse-drawn bus and cab was without parallel in any city in the 
world. Electric conduit traction which followed horse-drawn tram- 
ways, with its increased speeds and greater attractions for the 
travelling public. could only be applied in the wider or less densely 
thronged streets than those in the centre of the city through which all 
the traffic passes, It has, therefore, been impossible, owing to the 
width of the highways and the amount of traffic, to apply rail transit 
in the main highways of the City, and it has had to be confined to the 
approaches to the City. [n this respect it is entirely different from 
practically every other great city or town in the country where the 
ramifications of the tramways are carried right through the busiest 
central parts, from east to west and from north to south. The 
physical barricr to the extension of the tramways through the centre 
of London gave for many years a protective area to the horse-drawn 
omnibus which, due to the limitations of this form of traction, was only 
able to extend its services bevond the centre for a very short distance 
to the areas outside. The advent of the motor bus which has super- 
Seded horse traction, coupled with the improvements in weight and 
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reliability of the last few years, has enabled the motor bus, subsidised’ 
by its protected area and freed from the onerous charges imposed 

upon tramways in the form of rates, road maintenance, &c., to adopt 

an aggressive competition with the electric lines operated by the 

London County Council and the various municipalities and private 

companies surrounding the central area. This enormous volume of 

street, traffic has imposed upon the road authorities in the centre of 

London and the Borough Councils around it the necessity of main- 

taining a very high standard of road surface. The expression “ as 
smooth as a billiard table " has frequently been truthfully applied to 
the main thoroughfares of Greater London. The absence of gradients. 
has also been a very great factor in producing the financial success 
which the motor buses have achieved. Looking toall these conditions 
which only exist in London and in no other part of the country, it is 
obvious that an impartial consideration of urban passenger trans- 
port to be operated in all the great centres of population in Britain 
cannot accept the revenues or operating costs of motor buses in 
London as providing a fair estimate of what might occur from in- 
stalling the same form of transport in the provinces. Consideration 
of the comparative merits of the two forms of traction must presume 
that it is possible to have either in operation. In London, for the 
present time at least, it would be impossible to institute rail transit 
along the main highways of the City. 

Any figures, therefore, which it would be possible to obtain as. 
to the cost of operating motor buses or the receipts obtained by 
the London companies, must be considered as quite exceptional. 
No authoritative figures, however, have been issucd. [n the accounts 
of the London General for 1912 a figure of 9-76d. per mile has been 
It is probable, however, that as the company very naturally 
do not desire to inform the publie of the exact costs of their opera- 
tion, this figure cannot be taken as being a correct one. It has been 
impossible to get reliable figures of the cost of operation from com- 
panies operating motor buses in other parts of the country. There 
are, of course, very few companies on any large scale which do so. 
Mr. Pott who carefully prepared a Paper last year* gave some 
figures for the cost per bus-mile of omnibuses. These figures he stated 
were averages of the actual working costs of several large under- 


takings. As Mr. Pott's figures were evidently prepared before the 


very large increase in the cost of petrol during the early part of the 
present year, I estimate an increase of Id. per mile for petrol. 
Further, the figures do not include any sum for depreciation. On 


the basis of the time allowed by Parliament for sinking fund—viz.,. 


five years—this amounts on a mileage of about 25,000 to 1-54d. per 
mile, making the total cost 10d. per mile. In the case of munici- 
palities whose figures are usually available, the Corporations of 
Keighley and {Eastbourne have been working fleets of motor buses 
for a number of years. The costs of operation are as follows: 
Keighley, J6d.; Halifax, 12-7d.; Eastbourne, 14:39d. per mile. 
Any conclusions, however, drawn from the figures appertaining to 
Keighley or Eastbourne would be unfair to the motor bus, inasmuch 
as these are mainly vehicles which are not of the most modern type. 
Again, the most modern type having been in operation for so short 
a time, results of a nature which would average over the whole life 
of a bus have not yet been obtained. I may, however, refer to the 
case of Halifax, who have quite fairly given their figures in their 
annual accounts lately issued. These, of course, only apply to com- 
paratively few months of a period of the life of a bus when the costa 
of maintenance and repairs should be at the minimum. On the other 
hand, the routes upon which the vehicles are operated have at some 
points a very rough surface, and no doubt this to some extent has 
adversely affected the costs. After a very great deal of considera- 
tion and examination of private figures, I have come to the conclu- 
sion that 10d. per mile to include all costs of operation, interest upon 
the outlay, and sinking fund as applied by Parliament ina like manner 
as with tramways, is a fair and reasonable figure. 

In applying the figure of 10d. I should like it to be clearly under- 
stood that 1 think this a very reasonable figure looking to the cost 
of petrol at the present time, and that in the capital account no 
notice has been taken of the fact that for the purpose of working 
city services of the magnitude under review in this Paper, 8 pid 
margin of spare buses would be required as against tramcars. This 
would undoubtedly considerably increase the cost per mile for m- 
terest and sinking fund. ij l a 
total expenses per vehicle would be £1,531. This amount i$ A de 
than the earnings and therefore leaves a deficit of £176 per venk s 
per annum. I presume it will be at once said: “ There is no pe e 
who will run motor buses in the 27 towns referred to atja p" s 
My answer is to ask how that profit would be made unless the pl 
were increased or the frequency of service reduced. If the P d 
low fares, which in most cases approximate to two miles for n 
were continued together with the present services, which are su 
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On the basis of 10d. per mile I find that the 
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an important factor in saving time and increasing the convenience 
of the travelling public, then the results must inevitably be as I have 
put them. As I have already pointed out, tramways, in addition to 
providing a profit per vehicle per annum, also contribute to the rates 
on lines and in general road maintenance. To none of these, under 
the present condition of the law, would motor buses contribute, but, 
on the contrary, would cause wear and tear upon the streets. Much 
discussion has taken place during the last year or two on the question 
of road maintenance by vehicles, and in practically every case during 
the last session of Parliament in which powers have been sought for 
rail-less cars and motor buses, the decisions were that they shall 
directly contribute to the repair of the wear and tear and what was 
termed damage to the highways in varying degrees. The amount 
generally imposed has been jd. per mile. I express no opinion 
here as to whether this is or is not a sufficient sum, or as to whether 
or not in the absence of charges being made general upon all road 
users, this obligation should be placed upon pronioters of motor-hus 
traction. I compare the 3d. per car-mile which has been imposed for 
running usually on macadamised roads, with the amount of wear 
which might occur upon streets which are paved and partly mac- 
adamised, and as a result I debit the operation of motor buses in 
urban districts with 1d. per mile as an estimate of the cost of repair- 
ing in consequence of their running. This amounts on the mileage 
to £38 per vehicle per annum, and increases the deficit from £156 to 
£214. As a credit, however, to this, there must be given to motor 
bus operation the amount at which the petrol they use is taxed by 
the Government and earmarked for road purposes. This amounts 
to 1jd. per gallon, and I estimate that on the basis of 71 miles per 
gallon this amounts to a total of approximately £31 per annum. 
This amount deducted leaves a net deficit per motor bus of £183. 
This for the whole of the 27 undertakings is an annual loss of £014,085. 
Summarising the position, it means that instead of the various 
towns getting, as at present, a profit in receipts and other services 
to the towns of £1,642,356, there would be a loss of £2,556,441, due 
to the assumed substitution of motor buses for the existing tramways. 
Applving these figures to Leeds, it would make a difference of 
Instead of a surplus, applied in relief of rates, 
of £88,371, as occurred this year, there would be a deficit of about 
£49,000. The annual cost per seat provided in the case of tramways 
is under £23, whilst for motor buses it is over £45, or practically 
double that of tramways. Summarising the position as between 
tramways and motor buses, it does not seem to the writer that even 
if tramways were not already installed and the expenditure made, 
there could be the slightest hesitation from any point of view in the 
selection of tramways for urban passenger transport as against motor 
buses. The fact of its larger carrying capacity, the economy, safety 
and speed of its operation are overwhelmingly in favour of the tram- 
car as against the inevitably smaller motor bus with its grcater 
unreliability in operation, its higher costs of working and tre- 
mendously increased danger of operation to pedestrians and other 
road users. 

In the latter respect the facts given in the Report of the Select 
Committee on Motor Traffic show that motor buses have seven times 
the number of fatal accidents, and twice as many injuries per million 
passengers, as compared with tramways. “ This lessening of the 
margin of safety applies not only to the motor bus, but also to other 
mechanically driven vehicles." The observations of the Committee 
in this respect are “ that accidents and fatalities with tramcars which 


are more in number have not: increased, but there is still room for 


improvement, whilst petrol driven vehicles having increased greatly 
in number and the total number of accidents and fatalities having 
Increased in greater proportion than the total number of vehicles, 
it is to this class of traffic that the growing danger is due.” On the 
question of safety, it is stated in the Report of the Advisory Engi- 
ncers of the Royal Cormmisssion with regard to motor buses that 

their very elasticity which permits them to turn out from their 
stopping-places out of their proper order and to meander and move 
sideways on the road and to be driven two and more abreast is in 
many cases a material element to road congestion. Flexibility 
implies taking advantage of chances of passing other vehicles, and 
although it may be an advantage in speed as against other com- 
pehtors, it is not without its special element of danger.” 

As a means of transport for urban traffic rail-less traction suffers 
from the same limitation in size which applies to the motor bus and 
all other vehicles which run upon the road surface at a sufficiently 
high speed to meet the customary requirements of passengers. 
Unlike the motor bus, however, it is entirely free from smell. and it 
may also be claimed for it that it is almost entirely free from the 
tendency to skid. The latter is due no doubt in a large degree to the 
fact that the motors and weight are not placed upon one end of the 
chassis, but are slung below the level of the chassis and near its centre. 
In total costs of operation under ordinary conditions, it is at least 
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from 20 to 25 per cent. less per car-mile than motor buses. It is 
equal in flexibility in an ordinary width of roadway—viz., 30 ft. to 
35 ft.—to a motor bus. After being in use for a good number of 
years on the Continent, it has now been brought into operation in 
eight different districts in England, and several undertakings are now 
in course of construction. It has never been claimed for it that, 
except under special conditions, it should be substituted for tram- 
ways in cases where very large volumes of traffic are required to be 
dealt with, nor where a very close and frequent service is necessary. 
In streets or highways which are too narrow to permit of the passing 
of vehicles confined to rail traction, in conjunction with other 
vehicular traffic for districts where the traffic is too infrequent to 
justify the higher capital outlay necessitated by tramway construc- 
tion, and generally as an auxiliary to and as feeder for tramways, 
this form of traction has a very great future. Its lessened costs as 
compared with that of motor buses, and its greater reliability in 
operation, makes it preferable as a feeder to an electrically operated 
undertaking than that form of traction. Each case must be judged 
on the local conditions, and in relation to the cost of installation and 
operation. Routes can certainly be more readily dropped and new 
ones opened with the migratory motor bus. Other forms of supply- 
ing urban transport, such as petrol.electric motor buses, storage 
battery, steam, &c., vehicles, I do not think it necessary to enlarge 
upon. Inevery case the remarks as to higher costs of operation and 
general disadvantages as referred to in connection with petrol motor 
buses, apply equally to them. In London the example of conduit 
tramways is in full operation. Whilst this avoids the erection of 
poles and trolley wires, it has the very serious and in most cases 
insuperable objection of the cost of construction. It is only a city 
such as London that would be justified in facing this greatly increased 
cost. Apart from its higher cost of construction and operation, it 
claims the same advantages over motor, &c., buses, as overhead 
electric tramways. Other forms of rail traction, such as surface 
with more or less satisfaction, for a number of years, and some self- 
contained forms of traction are being tested at the present time by 


may be found most useful where it is undesirable to erect overhead 
wires, but the cost of operation, which must be higher than where 
electricity is the tractive force, are not yet established. 

There are, no doubt, many aspects of the great question of pas- 
senger transport upon our city streets which within the limits of a 
Paper of this kind I have not touched upon, or done so in a very brief 
way. One conviction stands out clear and distinct in my mind, and 
that is that the era of rail transit for the above purposes shows not 
the slightest sign of being superseded by any other form. The petrol 
combustion engine has done many wonderful things in increasing the 
possibilities of speed of motor cars and boats, and in assisting in the 
conquest of the air, and naturally those who are identitied with it 
consider there are no bounds to its possibilities in any direction. The 

report of the Select Committee on Motor Traffic makes it abun- 
dantly evident that motor buses are infinitely more dangerous from 
their very mobility than the rail-confined tramcar with its defined 
position in the street. To epitomise briefly the position, the motor 
bus has seven times the number of fatal accidents per vehicle per 
annum and twice as many injuries per million passengers as com- 
pared with tramways. Its obstructive street condition in fine 
weather is as two buses are to one tramcar, and in inclement weather 
as four buses to one tramcar, whilst the cost to a municipality of 
providing transit by motor buses is double the amount per seat pro- 


vided by electric tramways. 


DISCUSSION. 


Ald. H. W. LirrLER (West Ham) thought that the great difference 
between the safety of tramways and motor buses, as regards the effect on 
other road users, ought to be emphasised. The safety of the public was 
indeed the vital point. Since their inauguration tramways had con- 
ferred a very definite benefit on the public, and taking all factors into 
account it was absurd to talk about * scrapping " them. In East London 
through-running had bcen established with satisfactory results, both to 
the undertakers and to the public, and had this facility been established 
sooner nothing like the amount of traffic would have been gathered in by 
the motor buses. The tramway systems in London were carrying more 
passengers than the buses, but they had to do it at 0-25d. per passenger 
less. With regard to the capability of motor buses to replace tramways, 
figures taken over Bow Bridge showed 204 passengers per tram carried as 
against 144 passengers per bus. Taking both bus and tram as a unit of 
danger, it had been shown, however, that a bus was seven times as 
dangerous a8 atram. This point was worthy of the closest consideration, 
and certainly showed that the idea of taking the trams off the streets was 
unreasonable, besides requiring that the number of motor buses should be 
greatly increased over the number of trams at present in use. There had 
been for some time a definite campaign in favour of scrapping the tram- 
ways, but the figures he had produced showed theidea to be im practicable 


contact, have been in operation in different parts of the country, 


means of petrol driven tramcars. The latter, though still immature, 
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Rail.less traction would not be possible in London. "The objection to 
taxing users of the road was the fear that it would be looked upon as a 
revival of the old wheel tax. "The principle had, however, been re- 
established in the rail-less traction schemes which had lately been before 
Parliament. If tramways and buses were put on the same basis with 
regard to rating he felt sure the former would far out-distance the latter. 
Mr. W. Wongv BEAUCMONT (London) thought that most of Mr. 
Hamilton's arguments had already been answered by Mr. Fearnley in 
his presidential address. The traffic of'a city must be studied as a whole, 
and Mr. Hamilton had made the mistake of considering only one side of 
the question. Referring to Mr. Hamilton's criticisms of the speaker's 
statements he (Mr. Beaumont) had never made any remarks condemning 
tramways as a whole as being out of date. There were many towns 
where tramways were the best means of transit. On the other hand the 
contrary was often true. This argument of the “ back number " had 
been applied at different times to candles, gas lighting and electric light- 
ing, yet they were all still being used; the same with tramways. The 
Paper from which Mr. Hamilton had quoted referred. principally to 
London traffic where conditions were very different from those anywhere 
else. Many of the arguments advanced by Mr. Littler might be true if 
there was only one thing to be considered. But in many streets in 
London the traffic was so great that trams could not be used, and this 
argument was equally applicable to places. in the provinces where 
conditions were similar. Figures with regard to cost were notoriously 
misleading, and the deductions from them as varions as the deducers. 
Figures with regard to the running of many motor buses in London 
would not be applicable to the running of a few motor buses in the 
country, The same applied with regard to the danger of motor buses. 
These had been shown to have caused seven times the number of fatal 
accidents, This did not, however, prove that they were seven times more 
dangerous. He hoped that Mr. Hamilton would soon get over his attack 


deal with this important question. London deserved to have motor 
buses. "The tramway question had been dealt with there as elsewhere, 
and the motor bus was the result. Tramway authorities ought to 
abandon sentiment, and become what had been scornfully described. as 
fare hunters, Leicester was an example of what he meant. Strong 
opposition to the trams was coming, and business methods must be 
adopted if this competition was to be successfully met. He did not think 
that tramways would be abandoned, but they must be handled com- 
mercially, such things as carrying passengers. 14 miles for 2d. put a 
stop to. 

Mr. A. Baker (Birmingham) thought that the time had not vet 
arrived when motor buses would supersede tramways. On the other 
hand it was an error to suppose that tramways would hold the field 
for all time. Their first duty as tramway authorities was to maintain 
the control of the streets whatever the means of locomotion might be. 
They should therefore keep au fait with the modern methods of passenger 
trafic. 

Councillor O. HEATHER (Leyton) drew attention to the attempts that 
were being made by the motor bus companies to get the licensing of 
motor vehicles transferred from the local authorities to some central 
authority such as the Home Office. He quoted figures showing the 
diminishing profits of tramways where motor bus competition was ex- 
perienced in support of his appeal for greater equality of treatment for 
the tramways, 

Ad. W. TRUMBLE (Croydon) said that a 'arce 1 umber cf the publie, 
wh se wishes must be considered, preferred the metor bus to th? tram. 


After Mr. Hamilton had briefly replied the meeting was 
adjourned, luncheon being partaken at the Royal Victoria 
Station Hotel at the invitation of the Shefheld Tramways 
Committee. The Lord Mayor of Sheffield presided. 

In the afternoon visits were paid to numerous works in the 
neighbourhood including the power houses and car-sheds of 
the Sheffield Corporation and the factories of Messes. Edgar 
Allen & Co., Hadfield’s Steel Foundry and S. Osborn & Co. In 


the evening the annua! dinner of the Association took place. 


On Friday after a short business meeting an excursion was ! 


made to the Dukeries, where Welbeck Abbey was visited. 


sad —— ——M———————M—— —— - 


THE NOMENCLATURE AND DEFINITIONS OF MAG. 
NETIC AND ELECTRICAL QUANTITIES.* 


(Concluded from p. 1014.) 


CONSIDERATION OF INDIVIDUAL QUANTITIES. 


Magnetic Force.—Other names: Magnetising force—magnetic 
strength—magnetic intensity—intensity of magnetic field—mag- 
netie field strength—gradient of magnetic potential—gradient of 
magnetomotive force—magnetomotive force per unit length 
difference of magnetic potential per unit length. The unit is also 


* Report of a Committee of the British Association, consisting of 
Profs. 5. P. Thompson (chairman), F. G. Baily (secretary), H. L. Calendar 
J. A. Fleming, and A. Schuster and Mr. F. E. Smith. 
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Ald. F. Smith (Liverpool) complained that the time was too short to | Faraday, but he points out that “ lines of induction " is the more 


^. 


described as one line of force. It is clear that a single name would 
conduce to simplicity, and * magnetic force " is the most obvious 
one. No doubt “ potential gradient " will be occasionally used to 
emphasise a particular idea, but the others are unnecessary. The 
unit is the (C.G.S. unit, and is a convenient size. The value rarely 
rises above a few thousand units. According to the proposed nota. 
tion, H will be used. As stated above, the name “ gauss " seems to 
be particularly appropriate. 

Maqnetomotire Force— Difference of Magnetic Potential.—Opinions 
may differ as to the practicability of abolishing a name for the 
circuital integral of the magnetic force, and it may be that the pro- 
posal will resolve itself into the formation of two units, the ampere- 
turn and the gauss-centimetre, if writers decline to use the phrase 
" ampere-turns " às descriptive as well as numerical. As a purely 
verbal improvement, a phrase like “ circuital magnetic potential ” 
would be possible. Both gauss and gilbert have been suggested for the 
unit, but there are goad reasons for naming the unit of magnetic 
force, and it is not necessary to name both units. The I.E.C. pro- 


| pose the symbol E, which is novel. There was also some support for 


a symbol for ampere-turns. If the symbol H is adopted for mag- 
netie potential, a symbol for ampere-turns may be also useful; but 
it will be found that in general a writer will work in either one or the 
other, and not in both simultaneously, so that a single symbol may 
possibly suffice. i 

Maguetie Flur.—Other names: Number of lines of foree—number 
of lines of indnetion—total induction. The determination of a name 
for this quantity is a matter of some importance. Maxwell used the 
phrase * number of lines of force " in order to be in accordance with 


accurate expression. [Induction is used loosely for total induction 
and for induction density. It is a word preferably avoided alto- 
Magnetic flux is now largely used, and appears to have 


5 


gether. 
least objections, the chief one being the verbal difficulty that “ flux 
indicates a flowing and not a state of strain. This is another im- 
portant question. In 1895 the B.A. report on the matter suggested 
that the unit should be 105 C.G.8., that it might correspond to the 
volt. This has not found favour. The alternative is to use the 
C.G.S. unit and multipies. As the decision depends chiefly on the 
convenience of size of this and dependent units, a table of the usual 
range of sizes and the required multiples or sub-multiples is given. 
Another unit occasionally used is the tlux per square inch ; but that 
is scarcely necessary to consider. The maximum values given are 
what are likely to be required, more especially in technical caleula- 
tions. 
For the CGS. Unit. 

Magnetic Flux— 

Unit GG, T uoces ene Maximum numerical value, — 10,000,000 

Kilo GGN, ID LLL... » bs 5 10,000 

Mega CGN 105 ee, n i H 10 
Flux Density — 

CSG TM M m x si 30,00) 

Kilo Cs 109 Scenes á és - 30 
Reluctance— 

A yl EEE EEE A Z á s 

Milli C.G.S., 1/10! ............ Minimum ts i: 
Permeance— 

Cross disotesecneadedt tei ess Maximum 5 " 1,000 

Milli C.G.S, 1/10? ........... . Minimum re " l 
Permeability— 

am Semaine TET . Maximum z T 

This yields for magnetic flux, units and kilo units. 

flux density, units and perhaps kilo units 
reluctance, units and milli units. 
permeance, ,, " » 
permeability, units. 


For the 10° C.G.S., Unit. 


say 1,00) 
l 


r 0,000 


9° 9 ?9 


Magnetic flux— 
Unit, 10° €.G.S. eee Never reached. 
Milli unit, 10 C.G.S. "— . Maximum numerical value, 100 
Micro unit, 10* €.G.S, | ...... Minimum 
Magnetic Flux Density — 
Unit, 10° CGS, eec ees Never reached, 
Milli unit, 10° CGS 0.000... Maximum numerical value, 03 
Micro unit, 10? C.G.S. ...... i 300 


LJ e » » *. 
Minimum » value, terrestrial 0-004 


about 1 


9% »» 


9 $9 ee oe eed 


55 , 
Reluctance— 
Unit, 107* C.G.S Maximur j n 
; 107* CGS, n Ma n numerical value, 10 
Mega unit, 107? C.G.S....... ' 10 
79? as + 


Permeance— 
Unit, 10° C.G.S. ............. 
Micro unit, 10? C.G.S. ..... 


* 29 99 ,»» 
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» o» 5 eee Minimum 
Permeability— 
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Micro unit, 10? C.G.S. ...... 90 
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It is clear that the advantage of producing uniformity with the volt. 
is gained at the expense of convenience in all the units. Some of the 
mega units are rather small, and some of the micro units too large. 
The simple unit would never be used for any of the quantities, and 
even the milli unit is possible only in magnetic flux, and hardly 
necessary there. Various names have been proposed—Weber, 
Maxwell, Kapp, Hop. Prof. S. P. Thompson in 1895 advocated the 
name line, and this has much to recommend it, common usage being 
in its favour. The full name would be line of magnetic flux, or mag- 
netic flux line, which could be shortened without ambiguity to flux 
lines or lines of flux or simply lines. This would only be applicable 
to the C.G.S. unit. If the larger unit be adopted another name 
would be required. N is the symbol which has perhaps been most 
frequently used, but not to the consistent extent to which B in some 
fount or other has been used for flux density. It is suggested that B 
may be used with B as flux density. F and @ have also been em- 
ployed, but the Greek letter seems unnecessary. 

Magnetic Flux Density.—Other names: Magnetic induction— 
induction densit y —density of lines of force—density of lines of induc- 
tion—number of lines of force, or of induction, per square centi- 
metre. There are great adavntages in avoiding the term “ induc- 
tion," which has far too many meanings, and it is desirable to include, 
in a term describing an area differential, the idea of density, thus 
keeping it in symmetry with electric current densitv and electric 
charge density. The unit is unit flux per square centimetre—4i.e., one 
line per square centimetre, if the C.G.S. unit of flux is adopted. 
With the 10? unit the permeability of air is extremely small viz., 
10-8, or 0-01 micro-units. The symbol will be B. 

Reluctance and Permeance.—It is perhaps time to recognise either 
“reluctance " or “ permeance " as a single conception, and to give it 
a unit, if not a name, though, of course. in many instances its value 
is not constant for a given material entity. If the gauss is adopted 
for magnetic force, then reluctance is counted as gauss-centimetres 
per line, and permeance as lines per gauss-centimetre. These phrases 
are rather cumbrous, and a new name might be considered. Prob- 
ably a unit for permeance would be the more useful. Gilbert and 
Weber are possible names. A symbol for one or both quantities is 
much needed. The I.E.C. proposes P and R for the two, and these 
appear to be appropriate symbols. 

Quantity of Magnetism.—Other names: Strength of magnetic pole 
—charge of magnetism. Charge of magnetism is little used, and is 
not always appropriate. Strength of magnetic pole has some ad- 
vantages, but quantity of magnetism is the more general term, and is 
rather more generally used. The C.G.S. unit is suitable for all pur- 
poses, and hardly requires a name. The unit pole is a definite idea. 
which partly takes the place of a name for the unit. The usual 
symbol is m, with M for magnetic moment. It is the only small 
letter used systematically to represent a quantity, and there seems no 
good reason for this. The symbol is little used, and it may not be 
worth while to alter the latter. The magnetic moment is a much 
more important quantity, and M is obviously the appropriate letter. 

Intensity of Magnetisation.—Other name: Magnetic intensity. 
Strictly’ speaking, this is a densitv, but perhaps the existing word 
may be left alone. The C.G.S. unit is quite sufficient for this quan- 
tity,which is only used in special investigations on magnetic materials. 
The symbol in common use is |, and though it is not entirely con- 
venient, the quantity is so seldom used that it is scarecly worth while 
to alter it. Possibly under a more complete theory of ferro-mag- 
netism this quantity will receive a new name, and the question of tlie 
symbol may be left over for the present. 

Magnetic Susceptibility.—The symbol k for this is not at all appro- 
priate. It has no alliterative significance, it is not a Greek letter, 
and it is used for specific inductive capacity. The letter y would be a 
distinct improvement. 

Electromotive Force— Difference of Electric Potential —Voltage.— 
There has been a convention, by no means generally observed, to 
keep E.M.F. to signify the circuital value, with P.D. as the value 
between points. Line or terminal voltage is often used instead of 
P.D., and it is often useful to distinguish betweem this and a total 
E.M.F. or a counter E.M.F. The conception of potential is, of 
course, necessary for many parts of the subject, chiefly in electro- 
statics. It may be advisable to retain all three expressions. Symbol 
E, but V is often used for terminal voltage. The I.E.C. recommend 
E, with V for potential. “ Electric force " is placed with the elec- 
trostatic quantities. 

Electric Current.—One of the very few terms with no synonym. 
The symbol I is recommended by the I.E.C., with i for instantaneous 
values. 

Current Density.— The I.E.C. recommends A as the symbol, but 
this would be equally applicable to any other density, and there is 
no object in using a stray Greek letter or two if it can be avoided. 
The block letter convention would yield | for current density. " 


‘the former is also called “ whole displacement.” 
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Resistance.—The symbol R is recommended by the I.E.C. At- 
tempts have been made to introduce conductance, with the unit mho, 
but it has not been found of much use, though conductivity as an 
idea is freely used. But it is always specified in terms of specific 
resistance except by writers on electro-chemistry. It has a par- 
ticular use in such an idea as ** molecular conductivity." The letters 
x and y have been used, but « is largely used for Sp. Ind. Capacity. 
X is also used, and has more appropriateness than y. 

Im pedance.—This conception has so far not been allotted a well- 
recognised symbol, but a representative letter would much shorten 
mathematica] expressions, as its form is lengthy, and often survives 
unaltered through a long piece of writing. The I.E.C. recommends: 
Z, which is a convenient, if not a particularly appropriate, symbol for 
the quantity. 

Self and Mutual Inductance.— Other names: Coefficient of self or 
mutual induction. Inductance is the term that is coming more into 
favour. It is shorter, it removes one of the many uses of the word 
“induction,” it brings the idea into line with resistance and impe- 
dance, and it removes the word coefficient, which is a useless addi- 
tion. Land M are freely used as symbols. Instead of M the symbol 
L,. is not infrequently used, and with several circuits this symbol 
affords clear distinction, and has undoubted advantages. The 


practical unit is now universally called the henry. 


ELECTROSTATIC: QUANTITIES. 


Electric Force.—Other names: Electric intensity—electric force 
at a point—resultant electromotive intensity. The meaning of this 
term is always quite clear. 
force scems the most appropriate term. The symbol should be 
associated with electromotive force or potential difference, of which 
this is the gradient or linear differential. The symbols used are not 
good, R and F having very definite allocations. 
convention E will represent electric force, corresponding with E, 
electromotive force. In electrostatic work the C.G.S. unit is usually 
employed, but the volt per em. is quite convenient in many conditions. 


Difference of Potential.— Absolute Potential.— Absolute potential is: 


required in mathematical discussions. Maxwell uses y» or M, but it 
seems unnecessary to use a new letter. Ep has often been used, and 
Eoo is still better, if not a difficulty to the printer. V is also used, 
both for absolute and for difference of potential, V, being absolute 
potential, and this perhaps better than E. 

Electric Flux.—Other names: Total normal induction—electric 
induction. It will be preferable to eliminate the word “ induction ” 
from this name, and to distinguish clearly between the total and the 
space differential. The word “ normal ” is unnecessary. The term 
“electric flux " compares suitably with magnetic flux, and electric 
flux density is the corresponding differential. In any particular dis- 
cussion there would be no confusion caused by the omission of the 
word *' electric " in frequent repetition of the phrase, and the result- 
ing expressions would be very short. The letter N is often used as 
the symbol, but this letter is much used for number in various con- 
nections, and a specific allocation is undesirable. The I.E.C. pro- 
poses B for flux density, but no symbol is mentioned for the total 
flux. If F is not used for magnetic flux, it would be very suitable 
here, with F for electric flux density. 

Quantity of Electricity.—Charge of | Electricity. —The expression 
charge of electricity is very convenient in electrostatics, and sug- 
gests the objective existence of electricity, whereas quantity may be 
used to indicate the time integral of a current, either existing as a 
chemical state or simply as having existed, as in the reading of an 
electricity meter. 
are not in need of consideration. Maxwell in a few places uses the 
term electrice displacement to signify a charge on a conductor, but 
this has not been followed. 

The generally accepted symbolis Q. But in some books on electro- 
statics e and E have been used. There is no object in having a 
separate letter for an electrostatic charge. 

Electric Charge Density.—Other name: Surface density of electri- 
fication. The letter ø is often used for it. 


which might be confused with it. Electric charge density is more 
self-explanatory, and may be rather clearer. It corresponds to 
electric current density, and the word “ electric " might usually be 


omitted. The use of a Greek latter for the symbol is to be depre- 
cated. If the convention is adopted of using block letters for differ- - 


entials, then Q will represent the surface differential of Q. 


Electric Displacement.—Other name: Electric polarisation. It is. 


desirable to avoid the term “ polarisation." Displacement is used 


to express both the integral and the quantity through unit area, and 
It will conduce to 


clarity if “displacement” and “displacement density " are used. 


If magnetic force is retained, then electric: 


On the block letter: 


Both terms are therefore desirable. The units. 


Electric density seems . 
satisfactory, particularly if the term electric intensity is abolished, 


- zt me msc omer 


DE 
—— 
a. To —Ó—Ó—M— — we 
PEE HR 

Bos; & 


ine 
- 


^ we 


- 


"T "Ww 


1056 


THE ELECTRICIAN, OCTOBER 3, 1913. 


respectively. The quantities have the same dimensions and nume- 
rical values as electric charge and charge density, but there are 
advantages in retaining the special terms. Whether it would be 
assuming too much to use the same symbols may perhaps be left to 
the judgment of the writer. 


Capacity.—No other term is used, and the farad is undisputed. 
For the symbol C has been proposed by the I.E.C., suiting many 
languages, and now that current is no longer to be represented by C, 
it may suitably be allocated to capacity, and this is recommended by 
the LE.C. K has often been used previously. A smaller unit than 
the microfarad is now required—viz., one millionth of a mfd. 
The name micculofarad is proposed, from ,uxx?Aos, an infrequent 
word meaning “ very small."* 

Dielectric Strength.—'This is difficult to define, as the value is not 
proportional to the thickness, and it is necessary to give it in such 
phrase as—volts for one millimetre, volts for one centimetre, or 
millimetres for 10,000 volts, &e. It is a highly important quantity, 
hut its value for a given substance is so variable that an academie 
definition is not much called for. It may well be left for purely 
technical detinition. 


Specific Inductive Capacity.—Other names: Inductivity— elec- 
tric constant. None of these phrases are quite satisfactory. The 
first is unnecessarily cumbrous, and might with advantage be short- 
ened to specific capacity. The second is perilously near to inductance 
and it is quite illogical to have corresponding words in -ance and 
Jjvitv meaning totally different things. The third is Incorrect, as 
the quantity is not constant. Electrostatic inductivity is free from 
ambiguity, but is also cumbrous. A short new name would pro- 
bably be welcomed, as the term not infrequently occurs in technical 
atiairs, Your Committee has discussed the word " influence," as 
used in influence machine. fntluence would mean the relation between 
eleetrictlux and potential ditference, now called capacity, and specific 
Influence or inluivity would take the place of S.1.C. Heaviside has 
used permittance and permittivity. Another suggestion is cedance 
and cedivity, from cedere—to yield.  Thisis shorter than permittance, 
and avoids the possibility of confusion with permeance. In comparison 
with influence, in some ways it is better not to use an ordinary word 
for a special scientific meaning, although there are some very suc- 
cessful exceptions to this. The symbol most used is the Greek x. 
The I.E.C. propose s, but this is often employed for the base of the 
Napieran logarithms, and a Greek letter is very proper for a nume- 
rical constant. 1t seems permissible to remark that an alteration 


in an important mathematical symbol should not be undertaken: 


without conference with mathematicians, and the proposal of the 
[. E.C. to adopt e as the base of the Napierian logarithms can scarcely 
he accepted as authoritative. 
electrical elasticity, the inverse of S.I.C. It hardly needs an official 
symbol, though no doubt in some expressions it conduces to neatness 
of form. 


MacxEric Fongcr.—. à influence exercised on the surrounding medium 
by the pole of a magnet or by an electric current, causing a magnetic state. 

MAGNETO-MOTIVE Force round any closed path or between any two 
points is the line integral of the magnetic force along the path. [t is equal to 
the energy required to take a unit magnetic pole along the path. The mag- 
neto-motire force between two points may also be described as the difference 
of magnetic potential /etween those points. 

Macsvetic FLex. Densiry.—The degree of magnetic disturbance pro- 
duced in à medium or material by a magnetic force. It is often defined as 
" The force on unit pole in the medium or in a transverse crevasse in the 
material," but this is rather a detinition of a possible method of measur- 
ing its magnitude than a definition of the conception itself. 

Macs eric. FLUx.—T he total amount of magnetic disturbance in an area 
of a medium or material, produced by u magnetic force acting in a direction 
normal to the area. 

MAGNETIC INTENSITY OR INTENSITY OF MAGNETISATION af any part of 
a material ia the magnetic moment of unit volume of the part. This detini- 
tion implies the idea of quantity of magnetism inside the material, and 
this requires a further definition. 

Quantity OF MacNetism.—Either this or the previous quantity 
requires a detinition, which shall clearly distinguish between the ferro- 
macnetism and the magnetic flux, and be applicable to magnetised iron 
as well as to permanent magnets. Quantity of magnetism on the pole 
of a permanent magnet may be regarded as a fundamental idea; but this 
cannot apply to the case of induced magnetism, which is essentially 
rdative and not fundamental. It seems almost necessary to base the 
definition on the molecular theory of ferro-maynetism, 

Line oF MaGxETIC Force.—A [ine coincident at every point in its length 
with the direction of the magnetic force at that point. This detinition seems 
to be almost an obvious truism, and is only brought in to indicate that 
the popular meaning of “ Line of Force ” is not the same. The phrase 
is often used in error to mean lines of magnetic flux. 

DIAGRAM OF LINES OF FORCE is a popular expression which is liable to 
misconception, It is only a diagram of lines of force directionally, but 


* This word we owe to the kindly interest of Mr. G. H. Horton-Smith, 
\boarrister-at-law. 


Maxwell has a term coetticient of 
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it is often given a quantitative meaning, and in that meaning it is a 
diagram of lines of magnetic flux in a plane. “ Lines of induction ” is 
inaccurate, unless ** total induction ” is understood. 

MAGNETIC CiRCUIT.—4 closed or re-entrant path containing a number of 
com plete linea of magnetic flux ; or, a closed or re-entrant path of magnetic 
fluc, the sides of which are at every point parallel to the direction of the fluc 
at that point. 

MaaxErTIC FrELD.—4 ny portion of space or material in which at every 
point a magnetic force acts. In a ferro-magnetic material the magneti> 
field is properly the resultant of the impressed and the intrinsic magnetic 
forces, the second being often a function of the first. But in such material 
the idea is only useful from the point of view of a permeable and not of 
an auto-maynetic material. 

SURFACE OF EQUAL MAGNETIC POTENTIAL.—A surface on which the 
magnetic force is at every point perpendicular to the tangential plane at that 
point : or a surface on which at every point the magnetic force ig zero in all 
directions along the surface, 

PERMEANCE.—The ratio between. the magnetic flic through any magnetic 
circuit, or portion of one, and the magueto-motive force round the circuit or 
between the ends of the portion, 

RELUCTANCE.— The ratio between the magneto-mative force round any 
magnetic cirenit, or between the ends of any portion of a circuit, and the 
magnetic flue through the circuit. 

PERMEABILITY.—The ratio in a qiven material of the magnetic pu 
density produced in the material to that produced by an equal magnetic force 
in a racuam, 

MAGNETIC NCSCEPTIRILITY.— The relation between the intensity of mag- 
netisulion of a portion of a material, and the maiguetic force acting on thet 
portion., 

ELECTRIC Force at A Porst is that which causes either a movement or an 
clastic displacement of electricity at the point. The expression " elastic 
displacement of electricity “` is possibly too definite, and the form more- 
mentor clastic disturbance at the poirt may be preferred. 

ErkcrRowoTIvE FORCE round any closed or re-cutrant path or between 
any lio points is the line integral of the electric force long the path. [tis 
equal to the enerqy required to bring unit quantity of electricity from the one 
point to tbe other, the unit charge being supposed not to produce any distur- 
hance of the previous potential by its presence, The electromotive force 
between two points may also be described as the DIFFERENCE OF ELECTRIC 
POTENTIAL between those points. 

ABSOLUTE POTENTIAL OF A Point is the line integral of the electric force 
from infinity, or froma place where the potential is zero, to the point. 

A NvERFACE oF Equant ELECTRIC PoTENTIAL is a surface on which at 
every point the electric force is zero in all directions along the surface. 

Tux ELE TREC CiRCUIT is any line or path along which a current or di- 
placement of electricity e. ists. 

ELECTRIC QUANTITY—CHARGE OF EnkcTRICITY.— 4. charge of clec- 
tricity is an accumulation of electricity on the surface of a conductor, or 
contained on or in the material of a non-conductor, which is either etationary 
as to the body, or mores with a velocity comparable with the relative velocity 
of moring bodies in the neighbourhood. Electric quantity may be either an 
evisting charge or the time integral of an electric current. Whether a slowly 
moving induced charge is identical with, or differs in some essential from, 
an electric current, is an old problem ; but it seems in ony event illogical 
to regard an induced charge as ceasing to be a charge immediately th: 
body containing the inducing charge is caused to move, 

ELECTRIC CHARGE DENSITY is the charge of electricity per unit aret on 
the surface of a body. ae 

Line or Evectric FoncE.—4 line described by a point moving in the 
direction of resultant electric force; or, a line coincident at every point n 
its length with the direction of the electric force at that point, As with line 
of magnetic force, this phrase is often used erroneously to mean line of 
electric flux. l Ln 

ELECTRIC FrELD.— The portion of space in the neighbourhood of electrified 
bodies considered with reference to electrical phenomena, This is Maxwells 
detinition, but it is rather vague. Any portion of space or material in 
which aterery point an electric force acts. 

ELECTRIC DIspLACEMENT—DIELECTRIC DisPLACEMENT.—.d lem porary 
and restricted elastic morement or displacement of electricity (n e non-con- 
ductor, caused by an electric force acting through the material. This 15 an 
assumption of a theory, but the term itself implies the theory. 

Disp aceMENT Density.—The electric displacement through a unit are 
of a medium, 

ErrcTRIC Frex Dexsiry—(Evectrostatic Ix pvcrioN).—The deqree 
of electric disturbance produced in a medium of non-conducting material by 
an electric force. 

EtrkcrRIC. Frux—(Toran EngcrRosTATIC. INpvcrioN).—The to 
amount of electric disturbance in an area of a medium or non-conducting 
material produced by an electric forec acting ina direction normal to the aret. 

TvBE or Evecrric FLux—(Tvse orf INpucriox).—47f a line of forre 
moves so that its end traces a closed curve ona positively electrified su rface, ts 
other end will trace a corresponding closed curve on the negative suríace. and 
the line of force will generate a tube of induction (Maxwell); or. a. volume t" 
a medium in which the sides are at every point parallel to the direction of the 
line of electric fluc through the point, and the ends are electrified surfaces. 
The charges contained by the two ends of the tube are equal and opposite. 
Maxwell's definition is not easily applicable to the case where the charge 
at one end of a tube is distributed over two or more discrete bodies. 
“ Tube of induction " is a misnomer, unless induction is taken to mean 
total induction. 

UNIT TERE.—A tube of electric flue which encloses unit charge of elec- 
tricity at either end. The term “ Tube of Force ” should be discontinued. 
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hope that the metal would shortly become-vailable in a form 


It has no useful properties, considered from the point of view of the elec- 
tric force. 

SPECIFIC ÍNDUCTIVE CAPACITY.—T he ratio in a given material of the 
electric flux density produced in the material to that produced by an equal 
electric force in a vacuum. It is just possible that S.I.C. is not constant 
for air at all frequencies, in which case air would not be asuitable standard. 

DraGRAM OF LINES or ELECTRIC FLUX.—4A diagram of lines drawn to 
represent the direction of the electric flux in a medium or material, such 
that the closeness of the lines corresponds to the density of the flux at 


each part. 
ELECTRIC CURRENT.—The movement of electricity through a material due 


4o the action of an electric force. 
EvEcTRIC CURRENT DEnsity.—The electric current passing through unit 


area of a material. 
REsiSTANCE.— When an unvarying electric current flows round or along 
any path, the ratio of the clectromotive force round that path, or between any 
two equi- potential surfaces across the path, and the current along the path, is 
called the resistance round the path or along that portion of the path. 
CONDUCTANCE.—T he conductance round a path or along a portion of the 


path is the reciprocal of the resistance of the same. 
SPECIFIC RESISTANCE—RESISTIVITY.—The resistance between opposite 


faces of a unit cube of a material. 

Conpuctiviry.—The conductance between o 
of a material. 

SELF-INDUCTANCE—COEFFICIENT OF SELF-ĪNDUCTION.—Ín a con- 
ductor or set of conductors the relation of the summation of the conductors in 
series and the magnetic fluc linked round each conductor to the current flowing 
in the series of conductors ; or, the relation of the electromotive force pro- 
duced in a set of conductors to the rate of change of current in the conductors. 
These two expressions are not necessarily identical. Perhaps the defini- 
tion of each meaning should be given as individual. A third value may be 
obtained from the expression for the energy of the circuit, which is the 
average value of L resulting from the integration of the second expression. 

MUTUAL  ÍNpUCTANCE—(COEFFICIENT OF MUTUAL  [NDUCTION.— 
Between two conductors or sets of conductors the relation of the summation 
of the conductors in series of one set, and the magnetic fluc linked round each 
due to a current in the other set, to the said current ;. or, the relation of the 
electromotive force produced in one set of conductors in series due to a change 
wf current ina second set, to the rate of change of the said current. The same 
remarks apply also to these alternative definitions. 


pposite faces of a unit cube 


VALVE ACTION OF ZIRCONIUM ANODES. 


BY L. H. WALTER, M.A. 


In an earlier communication® (see THE ELECTRICIAN, Vol. 
LXIIL, p. 991, 1909) the author has shown that the metal 
tungsten, when used as electrode in an electrolytic cell, behaves 
apparently asa true valve electrode, the remarkable feature being 
the comparatively high voltages withstood in the case of solu- 
tions of the strong acids—namely, sulphuric, hydrochloric and 
nitric. No further addition to the number of metals showing a 
real valve action has since then been announced until quite 
recently, when Fichter ard Jableynski,f having succeeded in 
predueing short rods of a very pure beryllium (glucinum), 
observed that a definite valve effect was obtained in certain 
eiectrolytes. No figures are given, however, and no informa- 
tion as to whether the action occurs when alternating current is 
used. 

About the time when the author was working with tungsten 
he made a cursorv examination of some other metals appa- 
rently suitable, with a view to ascertaining whether there re- 
mained any others which might be capable of behaving as valve 
electrodes, 

Definite results were obtained only m the 
zirconium. At that time the only zirconium which the 
author had been able to obtain was in the form of a flaky 
crystalline powder, very few of the flakes being more than 
] mm. or 2mm. across. There were, however, some half 
‘dozen flakes, of irregular shape, which measured something 
like 5 mm. x 3 mm. With a crystal of this kind, embedded at 
one end in a bead of Wood's metal, a few trials were made, the 
minute anode being dipped into dilute sulphuric acid. — — 

À decided but rather weak asymmetric effect was recognised, 
ard although it was possible to push the applied voltage up to 
about 18 velts, breakdown then occurred. As this did not 
appear very encouraging the matter was allowed to drop, in the 


case of 


—— 


* * Journal" of the Ingf. Elec. Engineers, Vol. XLIII., p. 547, 1909. 
t“ Berichte der Deutschen Chemischen Gesellschaft," Vol. XLVI., 


P. 1604, 1913. 


more convenient for experiment. NE E 
This expectation has not been real'sed, although solid rods of 


zirconium have been produced by Weiss and Neumann in the 
laboratory. But this year the question was again taken up, 
owing to the fact that the author had thought out a very simple 
method of supporting and micrometrically adjusting the 
minute crystal which is to serve as anode. A more satisfac- 
tory supporting connection than is afforded by the Wood's 
metal was also devised ; for in the earlier attempt with the 
latter it was almost impossible to prevent the electrolyte from 
creeping up the electrode to the Wood's metal, which resulted 
in the cell breaking down. The best method was fourd to be 
to wrap one or two turns of No. 46 gauge copper wire round one 
end of the crystal, and to fix this with a dab of Chatterton 
compourd. A complete larger casing of the same compound 
was then formed round that end of the crystal, only about half 
the crystal remaining exposed—altogether about 3 mm. x 2 mm. 
It was in this way possible to get over the usual difficulty of the 
comparatively large (in proportion to total) area in contact 
with the surface of the electrolyte, for the exposed part of the 
crystal could be completelv immersed. 

With minute electrodes supported in this manner it wes soon 
found that what had at first been regarded as a weak asym- 
metric effect was in reality a case of well-defined valve action, 
the ratio of the resistance in the effective to that in the non- 
effective, direction being in some cases of the order of 10". 
In place of the low breakdown potential of 18 volts it was 
possible, allowing some few seconds for formation at each step 
of the applied voltage, to advance up to 105 volts without 
breakdown occurring in the case of sulphuric acd of about 3 
per cent. concentration. The anode when formed in this elec- 
trolyte assumes an intense steel-blue surface colouration. 
Other electrolytes were also tried, and with these in some cases 
still higher voltages were withstood, notably in scdium tung- 
state and lithium citrate solutions. 

From the practical standpoint the disadvantage is that the 
zirconium anodes appear to be in all solutions very sensitive to 
the cutting off of the current, in which respect the metal re- 
sembles tungsten. The following table gives the leakage 
current 1n milliamperes, at various voltages across the cell, for 
six different electrolytes. The values are only to be taken as a 
rough guide, and were obta'ned with an anode previously 
formed in sulphuric acid, from readings taken as soon as 
no noticeable decrease in current from second to second was 
observable :— 


Volts ! Sulphu- Sodium ILithiumiAmmonium! Potassium | Sodium 


| 


across cell. ric avid. | tungstate. citrate.| borate. ‘dichromate, carbonate 
: nee ete cid. MR rae ean OUS PME Se 
20, Ol j a | O15 | 002 | 12 | 02 
30 5: .. | "n s 2] ote | 1:3 dea 
40 , : 02 : 0025 | 1-8 
50 iss es] Eva | 2-5 
60 0-15 Mus 0-8 : 0-06 670 ijs 
7 0-3 <0-05 1-1 | 0-1 |! 100 0-25 
80 0:5 LL |, 200 0-3 
90 15 | 1-6 O17 | | 0-65 
95 6-0 es | PEE ! qo 
0 . 90 , .. L7 | 025 | | 
105 12:0 «0:1 .. i (electrode , 
| | erumbled) | 
lO è a’ s 20 iud | 
120 | 0-2 (jerky)! 2-5 E ae 
! | | 20 PL de. A 


i 


130 A E | 
As it might be thought that the employment of an anode 
which had been previously formed in a different electrolyte 


might obscure the results, it may be mentioned that when such | 


an anode is dipped into a solution of barium chromate— 
barium salts exhibiting no valve action with the valve metals— 
the current, after momentarily remaining at a value indicating 


a slight asymmetry, almost at once commences to increase . 
steadily, in marked contrast to the behaviour in the case of all 


the other electrolytes, excepting hydro-chloric acid. 
"An arrangement of two anodes and a common cathode in 


one cell with split-coil transformer, after Minkiewicz, was also. 
tried, to see if the zirconium would “ form " also under alter- 
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nating current ; the results, however, were inconclusive, owing 
to the anodes being too small to allow of readable currents being 
obtained with the alternating-current instruments used in the 
experiments, 

In conclusion, whilst zirconium electrodes do not promise, 
even when available, to be of any great value in connection 
with valve cells, the fact that zirconium exhibits a pronounced 
valve effect 1s of interest, in that it is the first known case of a 
metal of the fourth periodic group behaving in this manner. 
In the same way the metal tungsten, the valve action of which 
was first noticed by the author, is the only example of a metal 
of the sixth group showing this phenomenon. 


The coefficients of this equation depend upon the difference of the 
specific heats of electricity in the two substances forming the contact, 
on the difference of their Peltier heats, upon the effective or aggre. 
gate coefficient of increase of resistivity with temperature, upon the 
thermal conductivities, and upon the idle or non-varying part of the 
whole resistance in the circuit. Now, suppose that the positive 
direction of E.M.F. and current in the circuit is defined as that in 
which the current must flow in order that heat is taken up by the 
Peltier effect at the junction that remains at the temperature of the 
surroundings ; then it is shown that we may lay down a broad rule 
concerning the direction of the rectifying action of the contact. 
This rule is that when the difference of the specific heats of elec. 
tricity in the two substances is of the same sign as the difference of 
the Peltier effects the negative current is greater than the positive 
current for numerically equal voltages ; and when the difference of 
the specific heats is zero, or is of opposite sign to the difference of 
the Peltier effects, the greater current is produced by the positive 
voltage. In fact, according to this electrothermal theory, it is the 
Thomson effects, not the Peltier effects, that determine the direction 
of rectification. This rule, it must be noted, is subject to certain 
conditions regarding the magnitude of the other coefficients in the 
general quartic, conditions probably satisfied in most contacts 
between materials of low thermal and electrical conductivity. 
Moreover, the temperature of the matter near the contact must not 
rise so high or fall so low that the temperature of thermo-electric 
inversion for the substances is reached—i.e., the current must be 
kept small enough. 

In order to test this rule it is necessary to measure the Peltier and 
the Thomson effects in a number of substanees, which are then to be 
used in pairs to form contacts. A list of very suitable substances is 
easily drawn up from those used in making rectifiers. In the present 
experiments the substances chosen were chalco-pyrite, iron pyrite, 
galena, tellurium, zincite, which are all materials of high specific 
resistance, For the thermo-electric measurements a sample of each 
material was cut from the mass and clamped between the prepared 
surfaces of two copper vessels. One of the vessels contained pow 
dered ice and the other hot water. The pair of thermo-electric 
junctions thus formed had its circuit completed through a reflecting 
galvanometer and the branch circuit of a potentiometer device, and 
the thermo-electric force was measured in the usual manner at several 
of the temperatures assumed by the cooling water. The method 
leads to fairly accurate values of the Peltier effect, but it gives only 
rough values for the Thomson effect, which is notoriously difficult to 
measure accurately. 

The thermo-electric measurements are summed up in the following 
table, wherein A and B are coefficients in the equation 


e— (6— 6,) {hA(0 + 6,) + B] 
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SOME EXPERIMENTS ON CONTACTS BETWEEN BAD 
CONDUCTORS.* 


BY W. H. ECCLES, D.SC. 


.-- 


The purpose of the experiments to be described is to test a theory 
of contacts which has been put forward by the writer in Papers read 
before the Physical Society of London during the past three years.t 
There is, therefore, no attempt to survey in the present Paper the 
work of Varley, Hughes, Minchin, Branly, Lodge, Calzecchi, Shelford 
Bidwell, Braun, Huth, Fisch, Fleming, Pierce, Austin, Goddard and 
others ; the endeavour to link up the voluminous researches of these 
investigators will be made later. 

The subject of ` light " contacts between electrical conductors is a 
rather obscure corner of molar physics, which abounds in thickets of 
contradictory experiments penetrated by incomplete paths of 
ingenious explanations. The outstanding fact about such contacts 
is that equal and opposite E.M.F.s produce unequal currents when 
applied in turn to a circuit containing a contact. This asymmetry 
enables a contact to function as a " rectifier " of alternating cur- 

ents, and makes certain contacts useful as detectors in modern 
ireless telegraphy. Another and very puzzling phenomenon of 
‘ght contacts is that in which the current produced by E.M.F.s 
within a certain range of values is of different amount according as 
the E.M.F. has been increased or been reduced. This property is a 
principal feature of the “ coherers " used in wireless telegraphy. 
Many explanations have been offered of the action of electrical 
oscillations on contacts used as coherers. "Take, for example, the 
coherer made by allowing one piece of lightly oxidised copper wire 
to rest on another piece. Branly would say that the dielectric 
between the metals is modified in some unexplained manner by the 


electric waves falling on it; while Lodge would say that the clec- | and have the values 


trical stimulus provokes a reaching of the forces of cohesion across 0 — Gp P—P, 
the gap, a refined kind of welding. But neither of these explana- VET , B= ^m 
tions suffice if the contact is made merely of two crystals of iron : 0 


Here e is the thermo-electric force in the circuit when 6 is the 
temperature of the hot junction and ĝo that of the cold junction, 
and P, Po are the Peltier heats, c, go the specific heats of electricity, 
for the substance and for copper respectively at the temperature 6g 


pyrite pressed together, though the electrical phenomena are broadly 
the : ame. ' 

Again, when the substances in contact are dissimilar other striking 
phenomena appear. At first sight these may be attributed to the 
Peltier effects, which, of course, arise when the contact becomes 


: Q r | tlu- Loni 
heated by the passage of a current across it. But it is found on E ! RENE | ud | Galena. ps Zincite. 
trying different pairs of substances that the rectifying asymmetry p Me | pyrite. | "ums 
sometimes agrees with and sometimes opposes what is prescribed | A — | 2950 | —2040 ` —1180 3540 | —104-0 
by the Peltier effect. In consequence, it has been suggested by f| B |... 0-24 00 | — 0-40 


— 043 = 020 | — 


Fleming that the surface of those native crystalline oxides and 
sulphides which form rectifying contacts might possess trapdoors 
that allow the electrons to pass only one way across the surface ; 
while Tutton and others have also expressed the opinion that some 
recondite and presumably novel property of crystals—a consequence 
of the regularity of arrangement of the molecules—is responsible. 


In the case of zincite the sample, which was approximately a cube 
of 3mm. edge. gave different values according to its orientation 
between the electrodes. Two of the values were practically iden- 
tical; the third, and largest, is given above. Zincite crystallises 1n 
the hexagonalsystem. A cube of galena, with pinakoid faces, showed 


containing a contact with the current produced is of fourth degree. | 


On the other hand, the present writer has endeavoured to show that 
the main facts can be accounted for by a purely thermal theory 
which invokes only the commonplace electrothermal phenomena 
of the Pelticr, the Thomson, and the Joule effects and the change of 
resistivity with temperature. That crystalline substances, such as 
the native oxides and sulphides, are so useful is, on this view, due 
to their conductive and thermo-electric properties, and not to any 
discovered property. 
"Tn the last of the papas already cited it is shown that in the most 
general case the equation connecting the E.M.F. applied to circuit 


ne 


* Paper read before Section A of the British Association at Bir- 


mingham. 7 EN 
1^ Phil. Mag," June, 1910; “ Phil. Mag." July, 1910; Phil. 


Mag.," September, 1910; “ Proc." Phys. Soc., June, 1913. 


differences not greater than are found in ditferent samples of galena 
from the same crystal The tellurium was a slice from the cas 
commercial rod. 

When the thermoclectric measurements were completed the 
samples of substance were embedded in solder on strips of copper. 
Pairs of these were inserted in turn in a circuit comprising a table 
galvanometer and the variable part of a potentiometer traversed by à 
current. The contact was behind a reversing key, so that the 
E.M.F. taken from the potentiometer could be sent either I 
through the contact. In this way the direction of the E.M.F. 
yielding the greater current was ascertained at various E.M.F.s As 
a fact any particular pair of substances showed the same asymmetry 
at all E.M.F.s up to 2 volts. These experiments showed that for = 
E.M.F. of about 1 volt, the greater current was passed when : 
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direction of E. M.F. and current was from the former to the latter of 


the following pairs :— 
GT, ZT, ChT, TF; GZ, ChG, GF; ZF, ChF; ChZ. 


Here the letters Ch, G, Z, F, and T stand for chalcopyrite, galena, 
zincite, iron pyrite and tellurium. 
The directions in which the greater current should flow, as deduced 
from the thermoelectric theory, are :— i 
GT, ZT, ChT, FT; ZG, ChG, GF; ZF; ChF; ChZ. 


These are mostly in agreement with the directions actually found. 
But it must be remarked that the same pair of substances frequently 
gives contradictory results. For example, the combination GZ 
occasionally showed the direction ZG as that of greater current. The 
directions tabulated above are what were obtained as a rule. 

The broad rule stated above, connecting the direction of the 
rectifying action with the relative signs of the difference of the 
Peltier effects and of the Thomson effects in the substances is prob- 
ably not available when one of the conductors forming the contact is 
a good conductor of heat, so no comparisons have bcen attempted 
with contacts consisting of metal points touching crystal surfaces. 
Indeed it is well known that the experimental results are very 
erratic. For instance, if a pointed picce of metal wire be made to 
touch different points of a crystal in turn, the sense of the greater 
current is sometimes from metal to crystal and sometimes from 
crystal to metal. For this uncertainty there are two obvious causes. 
In the first place thc chemical composition may vary from point to 
point of the crystal, as is very probable in the case of argentiferous 
galena; and in the second place, the contact area is doubtless 
different on each fresh setting, the current density is diticrent, the 
temperature rise or fall accordingly varies, and thus the thermo- 
electric inversion temperature may be passed on some occasions and 
not on others. On the other hand, with two bad conductors firmly 
pressed together, as in these experiments, the current density is 
always small, the temperature variations are consequently trifling, 
and the results are fairly regular. It is interesting to note that when 
a rounded metal electrode, preferably of gold, rides on a finely 
striated part of a fractured surface of crystal, the best rectifier pos- 
sible with a metal electrode is obtained. This is probably due to the 
fact that a large number of very sharp edges are operating in parallel : 
each sharp edge will undergo wider thermal variations than a flat 
mass would, and, besides, the heat will be better conserved. Thesame 
explanation holds good for the sensitiveness of contacts formed by 
dipping metal electrodes into the fine powder of certain crystals. 
Probably a metal electrode with its end covered with very fine 
scratches, and placed against the flat face of a crystal would rectify 
more perfectly than a single sharp point. 

In the preceding paragraphs the substances in contact have been 
supposed such as to give rise to thermoelectric forces when the con- 
tact is heated. The simpler case when the substances are such as 
yield no thermoelectric force has been fully discussed in the Papers 
cited above. The phenomenon of the “ coherer " as used in modern 
wireless telegraphy, is there shown to receive adequate exrlanation 
on the basis of the existence of a negative temperature co:fficient of 
resistivity, and this whether the cohcrer is self-restoring or requires 
" tapping-back."' | 

Returning to the general case, it is found, both in theory and ex- 
periment, that if the idle resistance in the circuit of a contact can be 
made small enough, the characteristic curve is sigmoid in shape on 
one or both sides of the origin. The backward sloping portion is 
analogous to the “ James Thomson part" of the isothermal of a 
vapour, and cannot be shown point by point. Its reality is suffi- 
ciently demonstrated by submitting the contact to a voltage higher 
than the critical one and gradually reducing the voltage, and by 
submitting it afterwards to a low voltage and raising the voltage to 
the critical point. The two apparently disconnected parts of the 
characteristic curve are thus displayed. "These are shown joined by 
the portion of negative gradient in the theoretical treatment. 
Another and more striking way of showing the existence of this 
portion of the curve is to make use’of the implied instability so as to 
excite and maintain electrical oscillations in a special vibrative 
circuit arranged as a shunt to the contact. It is found that if this 
shunt circuit have inductance and capacity of amounts that ensure 
an oscillation frequency within acoustic limits the vibrations set up 
can be heard in a telephone coupled to the inductance. In this way 
simple tunes can be played on a wireless telegraph detector by aid of 
a keyboard controlling a bank of condensers, which, by the way, is 
dai of other detectors than the contact rectifiers discussed in this 

aper. à; 
The writer takes this opportunity of thanking Principal Skinner 
“nd Dr. Lownds, of the South-Western Polytechnic, Chelsea, for 
placing apparatus and space at his disposal for the purpose of 
Carrying out the measurements, 


RATING OF ELECTRICAL MACHINERY. 


In our issue of the 12th ult. we gave a brief account of the recent 
meeting of the International Electrotechnical Commission at Berlin. 
As some considerable time is likely to elapse before the official report 
is published we think it well to put before our readers the salient 
points in regard to the temperature limits adopted, this being o3e of 
the most important matters so far discussed by the Commission. 

We have already mentioned that the permissible limits of observ- 
able temperatures recommended at Zurich in Januar, of this year 
were adopted with only a few slight modifications. The Zurich 
meeting agreed upon the figure of 90°C. as the highest observable 
limit for impregnated cotton, and recommended 30°C. as the cooling 
air temperature, but made no definite pronouncement in regard to 
the extremely important point of temperature rise. Probably 25°C. 
to 30°C. well represents the average cooling condition ordinarily met 
with in practice, but it is known that the cooling air temperature at 
times rises considerably above this average value and cooling-air 
temperatures between 35°C. and 40°C. are by no means unusual. 

It has now been agreed that instead of an «verage cooling.air 
temperature the marimum probable temperature is to be given. 
Whilst at Berlin the majority were in favour of adopting 40°C. as 
representing the worst probable cooling-air coaditions under which a 
standard machine might be required [to ‘operate in temperate 
climates, two or three favoured 35°C. With a view, however, of 
arriving at à unanimous agreement, this point, as already men- 
tioned, was referred back to the National Committees for further 
consideration. 

Under these conditions of maximum cooling-air temperature the 
permissible limit of observable temperatures specified for various 
insulating materials must never be exceeded, and the values adopted 
at Berlin and given in the table herewith represent the carefully con- 
sidered opinion of the I. E.C., and are put forward as approved prac- 
tice for continuous running. 

The values are to apply only to windings for rotating machinery 
the terminal pressures of which do not exceed 4,000 volts, and to dry 
transformers with solidly impregnated coils up to 10,000 volts. The 
question of temperature limits for oil-immersed transformers has 
been deferred for future consideration. 

We understand that experimental evidence justifies the assumption 
that in the above-mentioned windings to which the limits are to 
apply, the hottest internal spots will not be more than 10°C. in excess 
of the highest temperatures observable by the methods of measure- 
ment recommended by the I. E.C., and of which details will be given 


in the official report. 
It is to be noted that the observable temperature limits permissible 


in windings for higher pressures than ;those stated above will be less - 


than indicated in the table, so that the same temperature limits at 
the hottest internal spot shall not be exceeded. Thus for heavier 
insulations it will evidently be necessary to allow for a greater 
difference between the temperature at the hottest internal spot and the 
highest observable temperature, and doubtless specific figures to 
cover such cases will be reeommended by the Commission later on. 


LIMITS OF OBSERVABLE TEMPERATURE ADOPTED BY THE I. E.C. IN 
SEPTEMBER, 1913. 


Non-impregnated cotton 2... ecce tei eet e etate eve e b nes n eir se 80°C. 
Impregnated cotton or paper (general)................. eec 90°C. 
is » Single laver field coils stationary or moving. 95°C. 

ss » Stationary coils solidly impregnated through- 
d qeec———————— — eos dees 95?C. 

i » rotor and stator windings having the slot 


portion solidly impregnated or moulded 935°C. 


Enamelled wire (without cotton) ............... A REINE A PAA E A; 105°C. 
115°C, 


Mica, micanite, asbcs es (general) 
single laver field coils stationary or moving  .... 120°C. 


0690690250062209829t8260»5239060*09»20*920*98902699292599 


9? 39 * 
* 5 stationary coils solidly impregnated or moulded. 120°C. 
Windings permanently short-circuited— 
nro oun MP RS 100°C. 
Nonvinstilated: \.3:ccScnsstonatncesseuecsemiecsorvecssnenscebenet EN 110°C. 
Commiltators, SI psn 8S: 42 odere eo eei ph E e E 90*C. 
UOI PR cA 80°C. 


Electrical Exhibition in New York.—It is stated that 
the Electrical Exposition and Motor Show, which is to be 
opened at the Grand Central Palace, New York on October 15, 
will be on broader lines than any of its predecessors. The 
electric vehicle will be given special prominence, almost an 
entire floor being set aside for this branch of the industry. The 
exhibition as a whole will be devoted especially to the advance- 


ment of electricity as a motive power. 
E 2 
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SPECIAL NOTICE. 


The present number of "THE ELECTRICIAN " completes Vol. LXXI, 
The Index to the Volume will be issued (Gratis) on October 17th. 
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Vol. LXXI. of “ THE ELECTRICIAN." Bound in Publisher's covers, 
Price 17s. 6d. Postage U.K. ls. extra, abroad 2s. 6d. 
, Cases for binding Vol. LX XL. price 2s. ; post free, 2s. 3d. - 


THE FIELD OF THE MOTOR OMNIBUS. 


The gathering of tramway men at Sheffield last week to 
attend the twelfth conference of the Tramways and Light 
Railwavs Association, under the presidency of Mr. A. R. 
FEARNLEY, was more than usually interesting. In London 


and its suburbs the tramway undertakings are suffering 


heavily from motor-omnibus competition, with the result 
that the more highly favoured provincial undertakings are 
beginning to feel a little apprehensive of what is likely to 
be in store for them. That, however, is only one aspect of 
a large question. 

It has been generally acknowledged that the present 
position of tramway enterprise in this country is not satis- 
factory. The large undertakings are in a reasonably good 
position, but in many of the smaller towns this is not the 
case. Thus in an article which we published recently by 
Mr. A. J. Lawson it was shown that 29 of the larger under- 
takings contributed over £500,000 in 1911-12 to the relief 
of the rates, thus demonstrating good financial results, 
though it may seriously be questioned whether the position 
of some of the undertakings is not imperilled by this kind of 
transaction. On the other hand, 22 of the smaller under- 
takings found it necessary to receive aid from the rates, and 
it becomes obvious that, although large tramway networks 
can pay satisfactorily, smaller ones do not often reach this 
happy position. It also becomes evident that the exten- 
sion of lines into districts where the density of the traffic is 
low is liable to prove unremunerative. Nevertheless, 
facilities for passenger traffic should be provided as far as 
possible in outlving districts where the traffic is small if 
such districts are to be developed, and it then becomes a 
question what method should be adopted. One method is 
to use the trackless-trolley car. This has the advantage 
that energy for the purpose can be obtained simply by the 
extension of the overhead svstem. The other method is to 
use motor omnibuses as feeders to the tramway svstem. 
For this reason the motor omnibus should have careful 
consideration by tramway managers, quite apart from its 


claims as a rival. Thus it is well that the subject was 


80 exhaustively discussed at the Conference last week of the 


Municipal Tramways Association. 

At this Conference it was noticeable that two attitudes 
were adopted. The first was exemplified by Mr. J. B. 
HauiLTON, who showed himself to be frankly antagonistic 
to the newcomer. He gave manv figures showing the 
average cost of electric tramways, and then proceeded to 
discuss the cost of the motor omnibus. In the accounts 
of the London General Omnibus Company for 1912 no de- 
tailed running costs are given, but a figure of 9-76d. per 
mile is mentioned. Mr. HAMILTON, for reasons which do 
not appear to us to be very adequate, considers this figure 
to be incorrect, and proceeds to obtain a figure of his own, 
which, however, is only slightly -higher. Then by means 


enses] 


tes Tg. ir 
r1 


he ry 


. 
Ty 


NIBUS, 
NEONI 


am Liz: 


Ny EP 
TC pr 


Sq 


THE ELECTRICIAN, OCTOBER 3, 1913. 


of certain assumptions he proves that the motor omnibus 
can only be worked at a loss. This is a form of argument 
which, in our opinion, is not very satisfactory. The fact 
remains that motor omnibuses under certain conditions are 
being run at a profit, and it must be remembered that this 
vehicle is still a very young competitor. At one time it was 


stated quite confidentlv that the motor omnibus would be 
commercially impossible ; but much progress has neverthe- 
less been made, and it would be rash to say that still further 
progress of a very material kind will not result. In any 
case it is dangerous to under-rate the strength of an opponent. 

The alternative attitude is exemplified by Mr. A. R. 
FEARNLEY in his presidential address to the Municipal 
Tramways Association. Mr. FEARNLEY franklv admits 


that both the motor omnibus and the trackless vehicles 


present certain advantages. He is of opinion that there 


may shortlv be a drop in the price of petrol, so that motor 
omnibuses will be worked at a lower figure than thev are 
to-day. Also it is quite improbable that such vehicles will 
continue to use a gallon of petrol for every 7] miles run. 
He would even consider the possibility of running motor 
omnibuses in preference to relaving the track. The Sheffield 
Tramways Committee have found it desirable to try the 
effect of running motor omnibuses in conjunction with their 
trams, and have had ten omnibuses for this purpose on fout 
routes. The vehicles have proved reliable; the traffic they 
have handled has been verv heavy, and there seems to be 
no doubt that next summer a much larger number of such 
vehicles will be required to meet the demand. There is at 
least one obvious advantage in the motor omnibus for such 
purposes : 1t is not tied to anv particular route, and there- 
fore experiments can be tried with one route or another to 
see where the maximum traffic can be obtained, and the 
tramway service can then be extended along that route in 
due course. But with the trackless trollev, on the other 
hand, the route must be definitely fixed for the erection of 
the overhead line. 

Mr. FEARNLEY and Mr. HAaMILtron may indeed be taken 
as the leaders of the two principal parties which exist in the 
tramway world at the present time; and comprise, on the 
one hand, those who look upon the motor omnibus, though 
they are tramway managers, as a possible solution of some 
of their difficulties and, on the other hand, those who (it is 
an unpleasant reason) attack it vindictively with their pens ! 
because, unwillingly enough, they see in it virtues which the 
tram does not possess. 

In conclusion, we may sav that we agree fully with Mr. 
FEARNLEY in his sentiment that we must try to keep an open 
mind when considering this question. Nothing is to be gained 
by not doing so ; on the other hand much may be lost. 


— — 


REVIEWS. 


(Coples of the undermentioned works can be had from Tue ErECTRICIAN Offices, post 
ee, on receipt of published price, Sec IRE 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books. 


The Baudot Printing Telegraph System. By H. W. PENDRY. 
(London: Whittaker & Co.) Pp. 147. 2s. 6d. net. 
With the exception of Crotch's manual on the Hughes and 


Baudot, and one or two others, we are not aware of any books , 
exclusively devoted to printing telegraphs ; though descrip- ` 
tions of the various systems have appeared in works on tele- 
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graphy and in the proceedings of scientific societies. Hughes’s 
and Murray’s systems are included in Herbert’s handbook of 
the British Post Office Telegraphs, but it was obviously desir- 
able to issue a separate manual for the Baudot, to place in 
the hands of its supervisors, who require a high degree of 
special training. This has been supplied in the present treatise 
by Mr. Pendry, whose exposition is given in a clear, scientific 
style, with good command of language. The major part of 
the instructions are mechanical rather than electrical. It is 
an easier matter to teach mechanicians the electrical principles 
involved in printing telegraphs than it is to impart the 
necessary mechanical knowledge to the average technical 
telegraph man. The latter requires a great deal of expert 
mechanical assistance in order to attain to the successful 
operation of such a system as the Baudot. 

This remarkable invention, or rather combination of inven- 
tions, evolved from the Hughes printing and the Delany multi- 
plex svstems, is one of those now adopted by the British Post 
Office, and is being developed by them conveniently for traffic 
with the Continent, where it is in extensive use—especially, of 
course,in France, Ithasalso been installed in India, and appears 
to be competing in many countries with Murray's system 
but it has not been taken up in America, where the Western 
Union Co. have adopted the Barclav; also the Rowland 
and Wright systems are being tried. The French have even 
tried the Baudot on submarine cables, to which it is by no 


means suited. 
The author does not make it clear to what extent duplex 


working has been achieved in practice, though he states that 
differential duplex “lras been in England most satisfactorily 
fitted to the Baudot," and that it * applies equally to quad- 


ruple or other forms." The distributor-repeater dispositions 
for through working, single and multiple, are illustrated by 
instances ET some important international circuits; but in 


these it is not apparent how far duplex has been provided for. 

The last chapter on Adjustments and Faults," is one of 
the highest importance if the book is intended as a complete 
manual for those in charge of the Baudot. Accordingly we 
think it would have been well to indicate the order in which 
steps are to be taken to trace a defect, bv successivelv elimina- 
ting possible causes till they are narrowed down to one or two. 
As supervisors of telegraph circuits well know, a great saving 
of valuable time is often effected by attention to the order 
of tests. The single page devoted to line faults does not suffici- 
ently cover the disturbing effect of variations of the line due 
to weather or other causes, which should be more fully ex- 
plained and eliminated before dealing with defects of the 
apparatus. 

The book is illustrated with 72 drawings and photographs, 
partly from the publications of Messrs. Siemens and Messrs 


Elliott Brothers, the makers of installations of the Post Office 
pattern Baudot set. J. ELTON YOUNG. 


Pocket Book of Useful Formule and Memoranda for Civil, 
By Sir G. L. MorEs- 


Mechanical and Electrical Engineers. 
WORTH, K.C.I. E.. and H. B. MÁoLEswonTH, with an Electrical Supple- 
E. & F. N. 


ment by W. H. MorLEeswonTH. 27th edition. (London: 
Spon.) Pp. xxii.4-944. s. net. 

“ Fifty years have elapsed since the first edition of * Moles- 
worth's Pocket Book of Engineering Formule’ was pub- 
lished. At the time it was compiled there were but few, if any 
engineering text books. The works of Rankine, Unwin and 
others, which have done so much for engineering, did not exist. 
There were but few engineering schools or colleges, and in 
these the tuition was very defective, nor had we that vast 
accumulation of practical experience and scientific discoverv 
which the past 50 years has so abundantly yielded. The 
engineer of the past had to deal almost unaided with the new 
and perplexing problems that presented themselves, and to 
gather as best he could from his own experience those factors 
which were needed for the application of theory to practice. 
The change and progress has been very great. Electricity 
was used to a limited extent in telegraphy, but otherwise it 
_had scarcely emerged from its condition as a scientific phe- 
nomenon. Compound engines were but little used, and their 
adoption was not practicable for ocean steamers with low- 
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pressure boilers. Seven pounds per square inch beng the 
maximum pressure in war vessels, the Admiralty horse-power 
was calculated on that basis. Double, triple and quadtuple 
expansion only became practicable with the adoption of very high 
pressures. The old ‘side lever’ marine engine, which was 
almost universally adopted in sea-going vessels, is now extinct. 
Internal-combustion engines were almost unknown, the 
Lenoir gas engine having then only been recently invented. 
The use of structural steel was only made practicable long 
afterwards by the inventions of Bessemer and Siemens.” 

The above lines, taken from the preface to the 27th 
( Jubilee’) edition of ‘ Molesworth,” are a concise and 
interesting account of the progress of engineering during the 
50 vears which have elapsed since the first edition was pub- 
lished. This gradually increasing number of editions, which 
are, we hope, but the terms of an infinite. series, indicates 
better than we can the position which " Molesworth " occupies 
in the engineering world, and almost relieve us from any 
obligation to criticise. 

When it first came out Molesworth made 220 pages, now it 
makes 944, about 110 of which are devoted purely to electrical 
matter. It is of these alone that we shall speak here. The 
matter seems to have been brought up to date, though the blue 
pencil has not always been used so freely as might be. Hysteresis 
losses still appear per cm?, instead of per lb., which is a more 
convenient figure. Valuable space which might be otherwise 
employed is given up to jointing conductors. Details of the 
Weston standard cell find a place for the first time, but the 
E.M.F. of the Clark cell is still given as 1-434 at 15°C. without 
further comment. The more enyineering portion of the 
electrical section is well done, and some useful figures are given 
about lighting of factories and streets. As far as we can dis- 
cover, there is little about electric heating and nothing at all 
about electric cooking. These subjects should certainly find 
a place in the next edition. 

The pages still stick together in a most irritating way, owing 
to the gilding, a habit which is not only generally trying to the 
temper, but often disastrous to the thin India paper. We are. 
however, pleased to note that the useless india-rubber band, 
which is doubtless felt to be necessary for a book has now been 
discarded. It soon perished and had to be cut off. 


Stabilität, Labilit#t und Pendelungen in der Electrotechnik, 
By Dr. Hans Bruscu. (Leipzig: S. Hirzel), Pp. viii. +246.  M.6. 


This book is founded on an " inaugural dissertation " at 
the University of Góttingen. The author treats of the pos- 
sibility of instability, or of oscillations other than those which 
oceur in well-known cases, such as in the parallel running of 
alternators or rotary converters. Oddly enough, the majority 
of the cases considered occur in connection with direct-current 
machinery, the chief alternating-current problem being that 
of the induction motor. In both these cases it is safe to assert 
that the majority of electricians would deny the possibility of 
unstable running. 

In connection with electrical machinery there are two dis- 
tinct stability problems to be considered : the electrical and 
the mechanical, though, of course, these two react upon one 
another. Taking each separately, the author considers the 
stability equations and evolves a simple criterion which can 
be easily applied in any given problem : he then proceeds to 
examine certain specified cases in detail, giving experimental 
data to show how his theory agrees with practice. It is a 
pity that the majority of these deal with problems which 
rarely arise in everyday electrical engineering, since a large 
part of the book is devoted to discussing difficulties in con- 
nection with series dynamos and the like. Its chief defects 
may be summed up in the words “ it is too academic." 

The most real and interesting sections are those dealing 
with induction motors and *'interpole" continuous-current 
motors: in connection with the former it is useful to note 
that the deductions made by the ordinary text-books from 


the ‘‘ torque-slip " curve are incorrect, and it is possible for 


the motor under conditions, quite likely to occur in practice, 


to go on running when it might be expected to stop owing to 


So RÀ —— €——— oe eee —— 


overload. The deductions in the case of motors with “ inter- 
poles " or with large armature reaction, are also important. 
The research has evidently been carried out with care, even 


such details as the influence of eddy currents being fully 
thrashed out. 


HALF-FROSTED LAMPS IN REFLECTORS. 
BY W. T. MACCALL, M.SC., A.M.LE.E. 


Summary.—Experiments were made: on the:effect of frosting on lampe: 
used with reflectors. Half-frosting reduces the light by about 10 per 
cent., but considerably increases the vertical candle-power. The light 
absorbed by the reflectors was calculated from the results of the tests. 


Three years ago the writer made a number of tests on the 
effect on light distribution and candle-power of the use of vari- 
ous shades. Nome of these tests were carried out with both 
clear ard half-frosted lamps. Certain of the results therefore 
supply a continuation to the article on ** Half-frosted Incandes- 
cent Lamps" by Messrs. Makower and Oschwald.* These 
results are as follows :— 

An Osram 220-volt 63-watt lamp had its distribution curve 
determined with various shades and without any shade. The 
lower half of the bulb was then frosted and the curves re-deter- 
mined except for the shades which completely hid the lamp. 

The horizontal candle-power of the bare lamp with unfrosted 
bulb has been taken as 100 units and all other candle-powers, 


before and after frosting, with and without shades, expressed 
in these units. 
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The results without shades correspond fairly closely with 
those given by Messrs. Makower and Oschwald (loc. cit.). The 
horizontal candle-power was reduced from 100 to 92 by the 
frosting, while that in a vertical direction was increased from 
16 to 31. The mean hemispherical candle-power was reduced 
from 79 with the clear bulb to 68 with it half-frosted. giving a 
ratio of 0-86. These latter figures are almost exactly equal 
to the average values for tungsten lamps (Mazda and Brims- 
down) given by them in Table II. of their article. The ratio 
of mean hemispherical c.p. frosted to horizontal c.p. frosted 
is 0:74, which again agrees with the mean of their figures (Table 
III.) for tungsten lamps. The mean spherical candle-power 
was also obtained, and is given below in Table A. 

In Fig. 1 the distribution curves are given for clear and half- 
frosted lamps respectively in an opal * Langham " shade, 9 in. 
diameter and 3j in. deep, with crinkled edges. The general 
effect of frosting is similar to its effect on the bare lamp. The 
candle-power is increased for directions within 16? of the 
| vertical and decreased in all other directions in the lower hemi- 

sphere. The horizontal candle-power is reduced more than 
with the bare lamp, because a great part of the light in this 


* Tae ELECTRICIAN, Vol LXXI, p. 99, April 25, 1913. 
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direction comes through the frosted portion of the bulb. The 
vertical candle-power is increased from 71 to 87, which 
increase is nearly the same in amount (though much less as a 
percentage), as for the bare lamp. 

Fig. 2 gives the distribution curves for the same lamp ?n a 
* Holophane Bowl" reflector. The general effect of the 
frosting 1s similar to the previous cases, and the vertical candle- 
power is increased from 78 to 96, t.e., by nearly the same 
amount as before. The horizontal candle-power is only slightly 
reduced, from 47 to 45, the light in this direction comes entirely 


Candle-power. 
60 60 70 &0 90 100 119 


Candle-power. 


150 


75? 60? 
(No. 6,061.) 


90? 

Fic. 2.—HoLorHANE BowL REFLECTOR. 

through the reflector whose depth is equal to that of the lamp. 

The maximum deduction of candle-power by frosting is in the 

neighbourhood of 45°, and amounts to over 30 units, which is 

over 20 per cent. of the candle-power in that direction. 

The mean spherical and lower hemispherical candle-powers 

were also obtained for these cases, and are given in Table A. 


Table A. . .| |. 


Candle- power. 


THE EMPLOYMENT OF RESONANCE IN TESTING 
HIGH-TENSION CABLES.* 


BY M. ANDRÉ LÉAUTE. 


The experiments which I have carried on for a year in the employ- 
ment of resonance for testing high-tension cables have shown me 
that the method previouslyt indicated can be applied without danger 
so long as certain precautions are taken to avoid disturbing the 
equilibrium of the phase of the network under operation. 

Let us call C the capacity of the cable of which a portion is to be 
tested as regards earth. Let L be the inductance of the coil used, 
and w the frequency of the fundamental. The resistances are 
negligible; but, as M. Blondel has shown, the hysteresis and the 
Foucault currents have to be taken into account, so that for a test 
at twice the normal tension one of the following relations has to be 


very closely approached :— 
] 


Lo = 
OT Cw’ 
Or — Lo = ia 
9 20v 


It is easy to see that only the second one is compatible with the 
maintenance of the equilibrium in the network. A sudden applica- 
tion of double the supply tension to the cable is also to be avoided. 
L is therefore split into two parts, l, placed on the lead side, and l, 
placed on the other side. By means of a special commutator, l, is 
changed progressively from 1/2Cw? to 1/1Co*, and l, from 3/2Cw? to 
5/4C'w?. Thus the phase remains in equilibrium, as shown in the 


diagram. 
Potentials 


Potentials 


e 
T 


Network 7 
I 


Network Network 


Final Distribution. Initial Distribution. 

This contrivance is only possible when we dispose of an inductance 
double that of the inductance of resonance—i.e., if the cable is very 
long. 

When that is not the case, the apparatus is used as a resonance 
transformer by dividing the coil into two parts, which act upon each 
other by induction. The equilibrium of the network is in this case 
secured ; but, on the other hand, if we do not determine beforehand 
the ratio of the primary turns to the secondary, we run the risk of 
applying to the cable a difference of potential beyond that prescribed. 
Now, this determination is made difficult by the fact that, in order 
to apply the theory of the resonance transformer, we must consider 


Shade. Bulb Mean Wean 
Horizontal hemispherical. | spherical. the coefficients of induction L,, L,, and M as depending upon the 
—À—s——— —— Rei ree flux of induction, and that produces a great complication. In fact, 
None ......... Clear...... | 100 | 79 | 75 the apparatus works at complete saturation, the primary ampere- 
None ......... Frosted... | 92 i 68 69 turns being very small in comparison with the secondary. 
Opal ......... Clear...... ! 89 1014 63 I have found that we arrive at very good results if we give to the 
Opal ......... F rosted... , 71 | = a secondary that number of turns which, by themselves, when forming 
Fe ; er Tue ji ea B a simple inductance coil, would put the cable in resonance. In this 
pn eee uec case it is right, since the primary ampere-turns are negligible, to 
Table B. simplify the equations of the transformer by means of the relation 
' Ratio of candle-power frosted to candle-power clear. L,o!C— 1. 
Shade. | ees I have also observed that if the current is furnished not by,a 
, Horizontal. ^ Mean hemispherical. Mean spherical. | circuit with a fixed voltage, but by a transformer with a high-tension 
None b - ^00. ^4 TEMO any 0-92 gradient, the primary P.D. takes spontaneously a value such that 
Opal RR 0-80 0-88 | 0-905 this relation is satisfied. On account of this simplification the ratio 
Holophane . | 0-96 | 0-90 | 0-92 of the P.D.s at the terminals of the secondary and the primary takes 
Poe eee ——— ... | the simple form 
Table B is calculated from the figures given in Table A. It U, 1 
U, Mo?C 


will be seen that the reduction of mean hemispherical candle- 
power due to frosting is 14 per cent. for the bare lamp but less 
(12 per cent. and 10 per cent. respectively) for the reflectors. 


and the three relations 


L,o*0— l, U,/U,— 1/Me*C and I,=CoU 


The reduction of spherical candle-power is less in all cases, as 


is only to be expected with half-frosting. 
Further the absorption of light by the reflectors can be cal- 
culated from Table A. For the opal shade this comes to 16 


per cent. for the clear bulb, and 17 per cent. for the half-frosted | 


one. For the Holophane reflector the amount is 13 per cent. 
In both cases. 


have always allowed me to determine exactly by means of curves 
traced beforehand the number of turns which would produce the 
required tension at the terminals of the cable. 

With the precautions which I have just mentioned, and by using 
the apparatus constructed for this purpose—recently exhibited at 


* Translated from “‘ Comptes Rendus. 
t“ Bull.” Soc. Internat. Electr., II. (3rd :e-ies), p. 45. 
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the Exhibition of the [French] Physical Society—I have been able 
to carry out a considerable number of experiments, of which the 
following are the principal ones :— 


Cable tested. - Supply. Test. 
Capa- Fre | Volt. - Volt- Mount- 
Type Length city. | quency. age. Power* ing 
M Mf. | 
2-phs 750 | 0-180 | 50.0 , 10,000 Coil 
3- phs 940 0-137 | 50-0 9,000 Trans. 
3-phs 940 | 0-137 | 50-0 6,000 » 
3-phs. | 1000 | 0-150 | 50-0 5,000 Coil. 
2-phs. | 1,000 | 0.240 50-0 | 11,500 


We see by this list that for lengths of 10 km. we can attain tensions 
of 20,000 to 30,000 volts. These values suffice for the present needs 
of electrical engineering, so that for the present the problem of 
testing underground circuits with an alternating tension double the 
normal is solved. But the apparatus would have to be modified 
if a further progress in the manufacture of cables were to make it 
possible to raise considerably the P.D.s to which they are exposed. 


CORRESPONDENCE. 


SYSTEM “A ONDE UNIQUE” OF THE SOCIÉTÉ 
FRANCAISE RADIO-ELECTRIQUE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: As a reply to my article in your issue of July 25th, 
in which I showed that the claims made for this svstem are 
based on a fallacy, a letter appeared in your issue of 
August 22nd, written by the engineer to the company, M. 
Béthénod, with the object of discrediting my arguments. 
Being away from home at the time, I wrote a brief reply, 
pointing out that M. Béthénod had made no serious attempt 
to refute my arguments. It is possible, however, that readers 
not very familiar with the subject may have been somewhat 
impressed by the show of mathematics with which M. Béthénod 
supported his claims, and I should, therefore, like to take this 
opportunity of pointing out that, so far asit went, his mathe- 
matical treatment entirely disproved his arguments. He 
obtained, as a solution of his equations, two different fre- 
quencies, thus supporting my statement that his arrangement 
of an intermediate circuit led to the production of beats 
exactly as if the intermediate circuit were omitted. He then 
said that he could easily show that one of these solutions could 
be set aside. This, of course, was merely begging the whole 
question, for there was no novelty in the solution he gave for 
the differential equations; it was the ordinary solution for 
coupled oscillatory circuits, with the obvious modifications 
due to the intermediate circuit, and in my article I took this 
for granted. The novelty of his treatment consisted solely in 
the unsupported statement that he could neglect one of the 
solutions, and thus get a single frequency whatever the coupling, 
and yet he accuses me of attempting to escape from the 
mathematical treatment of the problem. By the device of 
simply setting aside what is inconvenient, M. Béthénod could 
probably prove anything, and it was probably my ignorance 
-of this device which led him to suggest that I should obtain the 
help of a student of algebra. As for the formule given in my 
Paper which M. Béthénod says are absurd, Y propose to show 
that they are the same formule as those worked out in M. 
Béthénod's letter, but expressed in a slightly different and 
preferable manner—a manner which shows the impossibility 
of neglecting one of the solutions. 
I will write down the equations, first for the ordinary case 
of two coupled oscillatory circuits, and then for the case of the 


* Apparent. 


intermediate circuit (see figure on p. 824), and I will give the 
solutions 1n each case. | | 


(A) Ordinary system— 
dq, Md@q 1 | R,dg 
d? L, d? TLC, di 
dq, M Tliz d : R, dq, _ 
dè pde "LS E 
(B) System “à onde unique "— 
dt? L,L4— M. d? 


i 


R,L, dq, 


MN. EU 2 
L,L,—M, C, L,L,4— 1 dt E 
d, MM, dq f Ls d» | RL, dq 
dt? L,L,—M; dt? L,;L,—M; C, L,L,—M.? dt i 
where R, and R, are the resistances of the spark-gap and 
antenna circuits respectively ; that of the intermediate circuit 
will be relatively small. The two sets of equations are seen 
to be identical in form, differing only in the magnitude of the 


coefficients. The formule (B) can be obtained directly from 
(A) by putting 


0, 


and E for M. 


Hence, if in the ordinary case of two coupled circuits the self and 
mutual inductances are altered to have these new values, the result 
will be eractly the same as that due to the introduction of the 
intermediate circuit. It is to be noted that the resistances remain 
unchanged, so that there can be no question of the damping having 
any different effect in the latter case. No further proof should 
be necessary to any unbiased person, but I will give the solu- 
tions of the equations (A) and (B), neglecting the resistance. 


M l l 
(A) In equations (A) put k= |... andQ= |. == 
v Lile viL, v Cua 
then (i see. ce and (05 — 
V1l—k 4/1 +h 
are the two solutions, where w= 2z x frequency. 
M , 
(B) In equation (B) puth,=- '—; ka=- Me , 
v Lib; v Labs 
RENNES. m " 
Vk) C5 | am" My an" My 
v E 
then QU— ^^ and O= | E. 
MV1—k “ltk 


are the two solutions of equations (B). 

This shows the absolute identity of the two systems, and 
also that k, as here defined, is the equivalent coupling when 
an intermediate circuit is employed. It also shows that In 
this case C,L, need not equal C,L,, the tuning depending also 
on the values of M, and M,, as I showed in my original article. 

The solutions of equations (B) can be expressed in a slightly 
different form, which is that employed by M. Béthénod—viz., 
by putting 

l 1 


k=k 2 +k,* and Q,—-———-— > noha. C 
VOL, vCl: 


(Note.—Q, = Q/1— k?.) 


: b 

Then aori and w= Q,. 

This is only applicable to the special case in which Cil4 
-C,L, which, as I have shown, is not essential for tuning. 
It has the disadvantage that k, as here defined, i8 not com- 
parable with the coupling coefficient as usually defined in the 
case of coupled circuits ; and, finally, it has the disadvantage 
of hiding the fact that the so-called system “ à onde unique ” 
leads to results identical with those obtained with the ordinary 
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coupled circuits, and that one of the solutions can no more be 
neglected in one case than in the other. This result has been 
fully confirmed by every experiment which I have made. As 
I said in my Paper, “ this claim of being able to tighten the 
coupling to any extent, without the production of beats, would, 
if substantiated, point to a revolutionary advance in the art 
of radio-telegraphy " ; unfortunately, the claim is baseless, 
and is disproved by the very mathematics put forward to sup- 
port it, and yet, as M. Béthénod says in conclusion : “ Experi- 
ments have been made by officials and the results agree com- 
pletely with our conclusion.” Comment would be superfluous.— 


I am, &c., 


South Kensington, Sept. 27. G. W. O. Howe. 


— 


THE RECEPTION OF WIRELESS SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Mr. Ryle's letter to you in your issue of Sept. 26th, 
stating that he had received good readable signa!s in Brighton 
from the Eiffel Tower Station on a horizontal wire 6 ft. to 8 ft. 
in length connected to a bicycle, is only another instance of the 
now well-known fact that these signals can be picked up by 
connecting a sufficiently sensitive and properly tuned receiver 
to any fairly large mass of metal which need have no great 
altitude, provided it is well enough insulated to have a capacity 
with respect to the earth of a few hundred centimetres, and 
that the receiver is connected on the other side to a fairly good 
earth.* Since seeing Mr. Ryle's letter I asked my assistant, 
Mr. Coursey, to arrange on a table in our wireless room is 
galvanised iron buckets, each about 1 ft. high and 1J ft. 
diameter. The buckets were supported on porcelain ep 
Connecting the receiver, which comprised a Perikon detector 
and double head 2.000 ohm telephone, to these buckets and 
properly tuning, he was able to receive the Eiffel Tower signals. 
On two buckets the Admiralty signals and certain London 
Telegraph Schools were easily heard, 

A zine cylinder such as a large sanitary dust bin supported 
on four dinner plates on a table in the interior of a room will 
enable any one provided with the necessary licence, skill and 
sensitive and tuned receiver, connected between the dust bin 
and the water pipes, to pick up these Paris signals, provided he 
is not at too great a distance from Paris. 

On a 25 ft. single wire antenna they are easily readable in 
London. Considering that the rotundity of the earth causes, 
as it were, a mountain about a mile and a-half high to rise 
between London and Paris. to say nothing of the perfect 
forest of water and gaspipes in all the mass of buildings lying 
on the surface between the points of transmission and rec eption, 
it 1s im possible to hold the view that this antennaless signal 
reception 18 w holly effected by electromagnetic waves passing 
through the ether above the earth’s surface. It must be 
partially at least the result of electromagnetic waves passing 
through the earth's crust or along the surface. There is clearly 
much more to be ascertained before we can say that we 
perfectly understand the mechanism of wireless transmission, 
even over à few hundred miles, far less of much longer 
distances. There is still an open field for much systematic 
scientific research in this matter. It is one which is particularly 
accessible to amateur investigators, as it is possible to gather 
scientific information merely by the reception of signals. from 
other stations and atmospheric strays without creating any 
disturbances of the ether by sending signals, I trust the newly 
formed Wireless Society of London, acting. I hope, with the 
British Association Radiotelegraphic Research Committee, 
which was appointed last year in accordance with a sugges- 
tion which fell from me, will be able to do something to 
elucidate these questions.—I am, &c., 


University College, London, Sept. 30. J. A. FLEMING. 


NOMENCLATURE AND DEFINITIONS. 
TO THE’ EDITOR OF THE ELECTRICIAN. 


SIR : I ask permission to explain that the article published 
in your issue of this week on ‘‘ The Nomenclature and Defini- 


* See a letter by me to THE ELECTRICIAN of June 20 last, p. 460 


tions of Magnetic and Electrical Quantities " is not an official 
report of a committee of the British Association. It had been 
drawn up with that intent, but there were several reasons 
against its immediate acceptance and publication. The I.E.C. 
had completed their meeting very shortly before, and it was 
desirable to consider their latest opinions before making any 


proposals. Also some of the members of the Committee had 


been prevented by illness or pre-occupation from joining in the 


discussion, and it was felt by the committee of Section A that 
additional discussion might be advantageous. Hence the 
official position is that the Committee has not yet made its 
report, and the document in question is only a preliminary and 
private draft. At the same time I believe that its publication, 
thus unintentionally accomplished, will be productive of much 
good, in that the Committee may be enabled to hear the views 
of a wider circle of readers. 

I may, perhaps, regularise its appearance by asking your 
readers to consider it as a private production of my own, though 
in so doing I shall fail to acknowledge the valuable help and 
criticism given bv other members of the Committee. I trust 
that this explanation will free the Committee from responsi- 
bility as to the opinions expressed in the article. I may add 


that any views, criticisms, or suggestions communicated in . 


your columns, or. if preferred, sent to me privately, will be given 
very careful consideration in the pir paration of the actual 


report.—1 am, &c., 
Edinburgh, Sept. 21. Francis G. BAILY. 
[There was nothing to indicate that the report was unofficial, 

and we are therefore glad to receive Prof. Baily's letter. As 

the report is open to discussion, and may benefit thereby, we 
sliall be pleased to receive communications on the subject. — 


Ep., £.] — 
INTERFERENCE OF RAILWAY SIGNALS BY MERCURY 
VAPOUR LAMPS. 

TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In view of the very wide publicity that has been given 
to the fact that engine drivers on the Great Northern. Railway 
became perplexed at night by the appearance of a green light 
over the distance signals on approaching Peterborough, and 
which was afterwards discovered to be due to a mercury vapour 
lamp used for advertising purposes on the Peterborough 
Kinema, we would point out that confusion of this kind can be 


very readily overcome by using a special globe or special | 
reflectors that have been devised and largely adopted with . 


these lamps for railway work. With this globe the appearance 
of the lamp from a distance is altered, although the character- 
istic quality of the mercury vapour light as light “ to see by” 


Is maintained. 
As publication of the notice referred to 1s inclined to give the 
impression that mercury vapour lamps are altogether unsuit- 
able for railway work, we think that it 1s only fair that full 
publicity should be given to the above facts.—We are, &c., 
THE WESTINGHOUSE COOPER HEW ITT Co., Lro. 
Martu. FouLps, Manager. 


FLEXIBLE COUPLING. 


Mr. W. P. Durtnall writes us that he found a difficulty in diui 
a satisfactory flexible coupling in connection with the design of large 
locomotives. In the course of his communication he gives the 
following description of a coupling made by the Standard Engineer- 


ing Association (London). 

Standard engineering practice (electrical and mechanical) demands 
that, where possible, the various machines shall be direct-coupled. But 
there are difficulties, and one of the principal is the question of lining the 
shafts in the first instance and keeping them in line afterwards. In the 
past, bearings and shafts have both suffered from heating, waste of 
power, breakage, bearings seizing, extreme vibration, &c. : The 
Standard Engineering Association (London) are placing on the market a 
coupling suited to meet these difficulties, which is constructed of 
the best metals, with no rubber, leather or fibre. It is supplied from 
din. to 20 in. in diameter, and in powers from the smallest, suitable for 
direct-coupling of magnetos for firing gas engines, up to 10,000 H.P. for 
speeds from 5 to 10,000 revs. per min., and is suitable for hot, cold, dirty 
or clean positions. By its use two, say, unlined machines will run as 
sweetly as if in perfect alignment. It takes up all mis-alignment, 


F 
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absorbs and eliminates vibration, takes all strain from shafts and bearings 
and the consequent hot bearings resulting therefrom. | 
As is well known, there are difficulties in successfully running alter- 
nators in parallel, owing to the ever-pulsating torque and momentary 
speed variations per revolution in the case of all internal-combustion 
engines, and although there is no doubt that the multiplication of 
cylinders has resulted in fairly satisfactory running in many cases, there 
are others where considerable loss takes place in power stations employ- 
ing rigid couplings between the prime mover and the alternator. The 
coupling he e described gives, we are informe !, a much better result. 


The couplings for motor boats and other special applications are of 
slightly different design, but for stationary plant the coupling allows the 
flanges to come closer together should the running of the shafts require it. 
The drive is taken on a number of small pins and tempered steel leaves. 
The movement is really taken on these leaves, and cn the pins 
shown in Fig. 1. At one end of the leaves ‘t will be seen there is a slot 
which allows for erd movement. Apart from the springing effect, the 
whole of the leaves and pins are arranged in a radial position, as shown in 
the central portion of Fig. 2. The slotted leaves (some hundreds of them) 
do the driving, and distribute the work over the large area of hardened 
steel facing. When running the leaves act in a similar manner to the leaves 
of a carriage spring. The adjusting action is shown on the right-hand 


Fic. 2. 


The view on the left side shows the coupling extended to 


aide of Fig. 2. | 
allow of perfect driving, and also the shafts to find their own true centre 
of running, the spring leaves taking the entire drive with elasticity and 
absence of shock to either driving or driven machine. 

Mr. Durtnall informs us he is using this coupling between the 
internal-combustion engine and the electrical generators on his 


9))n.z Paragon” oil electric railway locomotives. 


— a 


[u———— ÀÁ————— SESS 


CADDER PIT INQUIRY. 


The Home Office inquiry into the cause of the fire which occurred 
at No. 15 pit, Cadder Colliery, on August 3rd has been continued by 
Sir Henry Cunynghame, K.C.B. 

Mr. ArxoLp HvauEs, chief electrical engineer to the Carron Com- 
pany, owners of the pit, said there were resident electricians at the various 
pits, and his duty was chiefly that of supervision. Electricity was first 
introduced into No. 15 pit about 14 years ago, and then only for lighting. 
It was not until 1906 that the company installed el^ctric power plant. 
In the spring of last year a further alteration was made and armoured 
power cables introduced to comply with the new regulations of the 
Home Office. In his opinion armoured cables were preferable to and 
much safer than unarmoured cables. At the date of the fire the electric 
lighting cireuit was in good order. His last examination of the plant in 
that pit was made on June 3rd last. From his knowledge of the system 


he was of opinion that the fire was not caused by those electric lighting 


wires, 


In reply to Mr. Murray, K.C. (for the company), he said he did not 


give the slightest weight to the suggestion which had been made that a 
defect in the lighting cables had caused the fire. Tests and experiments 
had been carried out in his presence by Prof. Burns and Messrs. A. B. 
Muirhead and Alex. Andersen, electrical engineers, and those satisfied 
him that there were no defects in the lighting cables. The cables which 
had survived the fire had been subjected to certain insulation tests, and 
those had proved most satisfactory. 


Mr. R. NELSON stated at this stage that he had tested the surviving 


cables and he admitted that these came up to the standard of require. 
ments, : 

Prof. W. M. Tuornron, D.Sc., said that on the 22nd ult. he made an 
examination of the electrical plant at the pit, and his opinion was that 
the plant, considering the pit was a naked light one, was quite good, 
Unfortunately, his examination was rather limited, because of the con- 
dition of the wire at the time of his inspection. So far as the lighting 
cables were concerned, he thought it would have been better if these had 
been armoured. The power cables were of vulcanised biturhen, and he 
had found recently that bitumen was rather dangerous in certain con- 
ditions associated with cables. At a low temperature bitumen gave off 
methane, and at a higher temperature ethane and other inflammable 
gases. It seemed to him that they had evidence to show that bitumen 
cables in mines burned very freely for quite a considerable distance, He 
held to the opinion that the leakage indicators should have been constant ; 
that readings should be taken a little more frequently than they were 
done; while he considered it would be an advantage if in every pit they 
could have automatic cut-outs. There was strong evidence that the fire 
was not caused initially by electricity. 

Mr. Ropert NELSON said that electricity might have been the cause 
of the fire. The conditions he saw at Cadder Colliery were exactly those 
which he had seen in other cases in which, undoubtedly, the fire had an 
electrical origin. He had heard all the evidence in the case. He prac- 
tically confined himself to electricity, and, therefore. he saw more clearly 
probably the possibilities in that direction than he did in other directions. 
He would not be surprised that other inspectors of mines, gentlemen of 
experience in mining, would put the origin of the fire down to another 
eause, Probably their opinion would be of more value on the whole 
than his; they would be more familiar with the whole conditions of the 
mine. He placed his greater experience against the evidence of those 
witnesses who said that electricity could not have caused the fire. He 
did not agree with the opinion that it was quite an impossibility for the 
electrical equipment to have caused the fire. 

In reply to Mr. C. D. Murray. K.C. (ior the Carron Company), Witness 
stated that he was 38 years of age, and his official experience, so far as 
the Home Office was concerned, extended over a period of five years. 
As justifying his contention of the possibility of fire, he said he knew the 
ease of a cable which burst into flame while the men were looking at it ; 
that was a three-core cable, and it made no difference. It was an 
armoured cable. In his opinion the same thing could have happened 
with a single-core cable. His theory of that fire was that there was 
defective jointing. Under normal circumstances the presence of that 
defective joint would not necessarily be revealed at the tests. He should 
imagine that the defective jointing was most likely to occur in the 
installation of the cables, From his experience he could not suggest 
any remedy for a cause such as that. He said it was one of those un- 
fortunate accidents against which provision could not be made: they 
were very exceptional, but they did occur. 

In reply to Sir Henry Cunynghame, Witness said he saw]the electrical 
possibilities in that pit much more clearly, perhaps, than mining en- 
vineers did and it was his evidence that the fire might have been caused 
in that way. 

The inquiry concluded on Saturday, when the legal representatives of 
the parties addressed the Commissioner, 


POST OFFICE EMPLOYES. 
(Continued from page 1017 ) 


Overseers, Assistant Superintendents Class I, and II.. and Superin- 
tendents Central Telegraph Offce.—There are about 205 overseers, 100 
assistant superintendents Class IT., 38 assistant superintendents Class Í., 
and 15 :uperintendents in the Central Telegraph Office. The overseers 
are recruited from the male telegraphists and the classes above from the 
class below and in the case of assistant superintendents Class I. and 
superintendents also from the Controller's clerical staff. Officers must 
pass the Departmental examination to be eligible for promotion to 
assistant superintendents Class IT. The scales of pay of the classes are 
as follows :— 

Overseers ............ bee Sears ed pua £180 rising by £7 10 to £210 
Assistant superintendent IT. ...... 220 ,, „ 10 0 , 280 
Assistant superintendent LF....... 290 „p  , 10 0 , x 
NCC D LONE A E P 
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Superintendents 2, £350 „rising by £15 to £410. then rising £20 to £500. 

Overseers and assistant superintendents IT. get 21 working days annual 
leave, and assistant superintendents I. and superintendents one month. 
The hours of duty for overseers are 48 weekly on day duty, and 42 hows 
on night duty, hours worked between 8 p.m. and 6 a.m. being counted a3 
night duty. The hours of duty for assistant superintendents II. and l. 
and for superintendents are 42 weekly, no allowance being made for night 
duty. These hours of duty include a meal relief. The duties are all 
continuous. 

RECOMMENDATION.— Y our Committee do not recommend any general 
alteration in the arrangements for supervision in the Central Telegraph 
Office. While they recognise that the occasional rotation of overseers 
on operating duties in the Cable Room has certain advantages, they think 
that on the whole it is better that this practice should gradually come to 
an end. and they recommend that the number of overseers should not be 
increased until all have been withdrawn from operating dutics. They 
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are also of opinion that some of the correspondence duties now performed 
by « verseers, as writing assistants to assistant-superintendents, class I, 
should be allotted to telegraphists, and that the « verseers should only 
be retained on such of thesc duties as are equivalent to their supervising 
duties. Your Committee recommend that officers in the Cable Room in 
receipt of a language allowance prior to promotion should be allowed to 
retain the allowance when they are promoted to the class of overseer, but 
not on promotion above the class of overseer. 

Your Committee recommend that the hours of duty of cverseers should 
be 45 net per week, and that the hours of duty of the classes above should 
be 40 net per week. They recommend the following scales of pay :— 
....£180 rising by £7 10 to £210 


Overseers............. cene ne rea 
f Class II. 220 , „10 O , 280 
„ 10 0 , 340 


Assistant superintendents 1 Class L 290 
( Section Nereus uu. uu ey: ALS 
Section B............ 415 , ..,15 0 , 450 
(Section C ............ 460, . 20 0, 520 


Assistant Supervisors Class T., Assistant Supervisors and Supervisors 
tn (he Central Telegraph Office.—There are 75 female assistant : uper- 
visors, 2nd Class, and 35 rssistant supervisors, 13 :upervisors, and one 
chief upervisor, in the Central Telegraph Office. Assistant supervisors 
2nd Class are recruited from emale telegraphists and the classes above 
from the class below. The scales of pay are :— 

Assistant : upervisors, 2nd «lass.........£115 rising by £5 to £130 
Assistant supervisors oseese 140. y, a 0, 170 
Supervisors ........ccccecscescccecsesesscess 180 l0 , 200 
Chief :upervisor.................esssssssss. 180 I0 , 300 
The hours of duty are seven daily, less half-an-hour for meal relief, and 
the class perform no night duty. The annual leave of assistant super- 
visors, 2nd Class, is 21 working days, and for assistant supervisors, super- 
visors, and the chief supervisor, one calendar month. The conditions 
in regard to Medical Attendance, Sick Pay. Marriage Gratuitv, and 
Pension are the same as for other established female oflieers in the Post 
Office. 
REcoMMEN DATION.— Your. Committee recommend that the hours of 
duty of assistant supervisors Class HL. and Class L. and supervisors should 
be 40 net per week, and that the scales of pay of these classes should be ;— 
Assistant supervisors, 2nd Class, £115, rising by £5 to £130 
Assistant : upervisors, £140 rising bv £6 to £170. 
Supervisors, £180, rising by £10 to £250. 
Chief supervisor, £260, rising by £10 to £300. 

Female Telephonists, —Exclusive of the staff transferred from the 
National Telephone Co., there are about 1,313 female telephonists em- 
ployed within the London postal area, 89 at exchanges in the London 
Telephone District but outside the London postal area, and 2,605 in the 
provinces. In London telephonists are recruited by selection. from 
applicants between the age of 16 to 19. and are kept in a class of learners 
for about eight weeks, and while in this class they are paid 7s. a week. In 
the provinces telephonists are similarly recruited, but are given no pay 
for one month during which they are being trained, and then 5s. a weck 
for the second month, and are appointed as unestablished telephonists 
when a vacancy arises—a period in some cases elapsing after the second 
month during which no pay is given, or if some work is performed. pay 
only at the rate of 21d. an hour or 107. a week. Telephonists are un- 
established for the first two years of their service after appointinent, and 
during this time they receive for the first vear Hs. a week in London and 
10s. a week in the provinces, and for the second year 14s. a week in 
London and 12s, a week in the provinces. 

The scales of pay upon establishment are, within the London. postal 
area, at 18 vears of age 16s. à week, at 19, 18, at 20, 19s. 6d , at 2]. 20s. 
per week, and then by annual increments of Is. 6d. to a maximum of 27s, 
and then to 28s. per week: and outside the London postal area, in 
Class L. cflices in the provinces—at 18 years of age they receive 14s. per 
week, at 19, 16s., at 20, 17s. 6d., at 21, 19s., and then by annual incre- 


ments of Is. 6d. to 25s.. and then to a maximum of 265. per week; at 


Class IH. and HL. offices they receive at 18, Ls. per week. at 19, 163... at 
20, 17s. 6d., at 21, 19s., then two annual increments of Is. 6d.. and then 
by annual increments of Is, to a maximum of 24s. a week ; and at Class 
IV. and V. offices, they receive at 18 vears of age 13s. 6d. per week, at 
19, 15s., at 20, 16s. 6d., at 21. 185.. and then by two annual increments 
of Is, 6d., and one increment of Is. to a maximum of z2x. per week. The 


Classification of offices outside the London postal area is based upon the 
In the London Tele- 


Classification for sorting clerks and telegraphists. 

phone Service there are 21 allowances of from 3s. to 5s. for supervision, 
and in the Telephone Service in the provinces 96 supervision allowances 
of from 3s. to 5s. A few French-speaking telephonists employed in 
London enter at l4s., rising after one year to 16s., and on establishment 
if 18 years of age to 18s., and receive one incerenemt in advance of other 
telephonists, but rise to the same maximum. — Call-wire telephonists 
entered the scale at wages fixed according to age, qualifications and ex- 
perience. Call-wire tele phonists were recruited from sub-office assistants 
and other persons with a knowledge of telegraphy. 

The hours of work of telephonists are 48 a weck, a meal relief of half 
an hour or more being allowed out of the working hours in some instances 
according to the regulations set forth in para. 100. Attendance between 
8 p.m. and 6 a m. counts as night duty, and seven hours night duty counts 
as eight hours day duty. Telephonists receive 12 working days’ leave 
while unestablished, also sick leave, on the conditions applicable to all 
full-time female unestablished officers. When established they receive 
14 working days’ leave during the first five years and 21 working days’ 
leave after five years, established service. Medical attendance, sick 


Superintendents 
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leave, pensions, marriage gratuity, are granted on the same conditions 
as to other female established officers. 

REcoMMENDATION.— Your Committee recommend that the present 
method of recruiting female telephonists be continued, and that learners 
be kept on probation for a period not excecding three months at wages 
in London of 7s. per week and in the provinces of 6s, per weck. At tho 
expiry of her learnership the officer, if accepted for the service, should be 
appointed with the appropriate position on the wages scale, and should 
remain unestablished for a period of two vears, during which she is liable 
to be discharged at any time if in the discretion of the Department she 
does not appear likely to develop into a satisfactory telephouist. At 
the end of the two years the officer should be established as from the date 
of her original appointment as full telephonist, and reckon her time for 
annual leave, pension and marriage gratuity from that date, a benetit 
which should be extended to officers now in the service. 

Your Committee recommend that the hours of duty of female tele- 
phonists should be 45 net per week. They recommend that the ordinary 
scheduled duties for female tele phonists should not extend after 8:15 p.m., 
and that this regulation should be rigidly enforced ; as also that overtime 
should not be worked in the interval between split duties if this can be 
avoided, Where an o'Ecer is temporarily detached from her own to 
another Exchange she should receive all additional out-of-pocket expenses 
properly incurred in. travelling and an allowance based. on her actual 
wage for the difference in time at ordinary rates (if any) spent in getting 
to and from her work. 

Your Committee recommend that the offices to which female tele- 
phonists are attached outside the London postal area should be divided 
into five classes for the purposes of pay, and that the classitication should 
be based on the classification of sorting clerks and telegraphists. They 
recommend the following seales of pay for female telephonists :— 

WriruiN Loxpon POSTAL AREA.—At 16 vears of age, 13s., at 17 var: 
Lts., at 18 years 15s., at 19 years 18s., at 20 veers 1s. 6d., at 21 years 21s, 
Then by Is. 6d. to 28s. 

PRoviNcEs.—(Class [. : At 16 vears 128.. at 17 vears 13s., 18 vears I4s., 
19 years 16s, 20 vears Is, 6d.. 21 vears 19s. Then by Is. 6d. to 263. 
Class IT.: Same rates up to 21 years, with additions to 20s. 6d. and 22s, 
Then rising by Is. to 25s. Class HI.: Same rates as Class Il., but 
rising by Is. to 24s. Classes IV. and V.: At 16 vears lls., at 17 years 
IZ. 18 years Ls. 6d., 19 years 13s, 20 years 10s, 6d., 21 vears 18s. 
19s. 6d.. 215., 22s., 23s, 

NorrE,— Except between the ages of 16 to 21. where pay to be according 
to age, officers on the class, provided their increment is allowed, to spend 
one vearon each of the points in the scale set out above upto the maximum 
recommended for the class of oflice to which thev are attached. 

Your Committee recommend that if any officers should enter these 
classes over the age of 21 years, they should receive on entry the age pay 
fixed for officers on the class at 21 years or the actual Post Office pay 
received immediately prior to transfer, if this is greater, and-then proceed 
on the scale laid down. Officers required to possess a knowledge of 
French or of one other foreign language should receive an allowance of 
1». 61. per week to be carried beyond the maximum, and if two or more 
languages arc required the allowance should be 2s. 6d. 

Your Committee are of opinion that careful attention should be given 
to the improvement of the breast: plate and head-gear, and. that when 
something decidedly better is obtained the Department should. not 
hesitate to replace the existing equipment, which is admittedly not 
The new type of chair should be installed in the present 


satisfactory. 
The complaint made to vour 


Exchanges as they can be procured. 
Committee as regards the amount of work required from each operator, 


the Zone system, the observation circuits, and the team svstem, do not 
appear to be well founded, but. your Committee would. strongly dis- 
approve of any competition between the teams or of posting up of any of 
the results of their work. The lettering of the junctions should be made 
as clearly visible as possible and the ventilotion of the various operating 
rooms should receive careful attention. 

Female Supervising Officers of Telephone Staff. —Exclusive of officers 
transferred from the National Telephone Co., there are in the London 
Telephone service at Exchanges. within the London postal area: 140 
assistant supervisors Class 1H. on a scale of £80 rising by £5 to £100; 16 
assistant supervisors Class [. on a scale of £110 by £5 to £145; three 
supervisors on a scale of £150 by £6 to £190, and onc chief, supervisor 
on a scale of £200 by £10 to £300; and at Exchanges outside the London 
postal area three assistant supervisors Class LL. on a scale of £70 by £5 to 
£85 and one assistant supervisor Class II. on a scale of £65 by £5 to £80. 

In the Provinces the following scales have been fixed, though there are 
not supervising officers on these grades in all the classes :—Assistant 
supervisors Class IL on scales of £75 rising by £5 to £95 in Class Ia. 
Cflices ; £75 by £5 to £90 in Class In. offices ; £70 by £5 to £85 in Class II. 
offices ; £65 by £5 to £80 in Class HI. offices; £60 by £5 to £75 in Class 
IV. and V. offices. Assistant supervisors Class L. on scales of £100 by £5 
to £120 in Class I4. offices ; £95 by £5 to £115 in Class Ip. offices; £90 b 
£5 to £105 in Class II. offices; £85 by £5 to £100 in Class III. offices ; 
and £80 by £5 to £95 in Classes IV. and V. offices. Supervisors on scales 
of £125 by £5 to £150 in Class Ia. office; £120 by £5 to £135 in Class Ip. 
offices; £110 by £5 to £125 in Class IL. offices; £105 by £5 to £120 in 
Class ILL. offices: £100 by £5 to £115 in Classes IV. and V. offices. 

The classification. of offices is based on the classification for male 
supervising officers, except that Class I. only is divided into two sections. 
Assistant supervisors Class IL. are recruited by selection from telephonists, 
and the higher classes are recruited from the class below. 

The hours of duty are 48 weekly, save in the case of the chief supervisor, 
whose hours are 42 weekly, a meal relief of half-an;hour (or moye being 
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allowed out of working hours in"certain cases in accordance with the 
regulations referred to in par. 100, a modification of hours being in 
some cases allowed in London. 

Assistant supervisors Class I. and IT. in London are allowed 21 working 
days’ leave, supervisors and the chief supervisors a calendar month. In 
the provinces the annual leave is based on the same regulation as in the 
case of female classes supervising sorting clerks and telegraphists. The 
regulations in regard to sick pay, pension, marriage gratuity and free 
medical attendance are the same as for other female established officers. 

Claims were put forward on behalf of the supervisors and assistant 
superviso:s both in London and the provinces for a seven-hour day. a 
re-classification and a revision of the scale of pay. It was stated that 
since 1902 the telephone work in the Post Office has increased by 160 per 
cent., and in view of the exacting supervision. fact and ability required 
the quality and value of the work is worthy of higher remuneration than 
it receives. Further, that the prospects of promotion are most dis- 
couraging. 

RECOMMENDATIONS —Your Committee recommend that the hours. of 
duty of assistant supervisors, Class I. and TI., and supervisors in London 
should in future be 40 net per week, and of assistant supervisors, Class I. 
and II., and supervisors in the provinces 45 net per week. No evidence 
has been laid before vour Committee to justify an increase in either the 
number, rank or pay of these officers. 

Male Night Telephonists, Caretaker-Operators, &e.—There are about 
112 full-time male night telephone operators in London aud 10 in 
Glasgow, exclusive of officers transferred from the National Telephone 
Co. They are all unestablished. In London they reccive 20s. a week 
during training (usually three weeks), then 25s.. and then bv annual 
increments of 2s, 6d. to 30s. a week. In Glasgow the pry ranges from 
21s. to 28s. weekly, except for one officer who receives 31s. There are 
in London four allowances of 4s. and 10 of 3s. for supervision. Night 
telephonists in London are recruited from suitable applicants, preference 
being given to ex-soldiers and ex-sailors. Those in Glasgow were 
previously in the employ of Glasgow Corporation. The hours of work are 
54 weekly and consist of four tontinuous night duties of 12 hours and two 
duties of three hours. Two hours’ relief are, as a rule, allowed out of 
working hours on each of the 12-hour duties. These officers receive 12 
working days’ annual leave. The regulations in regard to sick leave and 
medical attendance are the same as for other unestablished officers. 

It was stated that the night operators do much the same work as the 
day telephonists, who have all the privileges of establishment ; that 12 
months’ probation is necessary to become a proficient night telephonist ; 
and that a number of the men perform foreign work. but get no allowance 
for foreign languages such as is given to the day operators. 

RECOMMENDATION.— Y our Committee recommend that the duties now 
performed by full-time male night operators aud by call office attendants 
should in future be allotted to a single established class in London and the 
provinces, and a single unestablished class, and they recommend that the 
unestablished class should be recruited by selection from ex-soldiers, ex- 
sailors, and Post Office servants of not less than 30 vears of age. They 
recommend that the authorised number of the established class should 
be fixed on January Ist in each year at 75 per cent. of the total full-time 
night telephone staff. and that it should be adjusted annually on the same 
principles as those laid down for skilled workmen in the Engineering 
Department; that vacancies on the established class shall be filled 
Írom the unestablished class by selection, subjeet to the following 
provisions : (a) that no officer be appointed to the established staff who 
has not given two years’ continuous full-time service in the Post Office ; 
(b) that no officer who is not certified as fully competent and of good 
character shall be placed on the establishment, and that the appointment 
to the establishment shall be subject to the usual Civil Service conditions, 
and (c) that an officer on being appointed to the establishment should be 
on probation for two years. 

Your Committee recommend that the present full-time night telephone 
staff, including officers taken over from the National Telephone Co., and 
the present full-time staff of call office attendants shall be eligible for 
transfer to the new unestablished and established. classes in. London. and 
the provinces under these recommendations. 

Y our Committee recommend that the hours of duty for this class should 
be 48 net per week, and that no discrimination should be made between 
day and night, Sundays, Bank Holidays, or ordinary working days, 
provided that 24 hours in cach week should be entirely free of dut y, and if 
called upon to work upon that day an officer should receive pay at rate 
and a-half as recommended for other classes on Sunday. 

Your Committee recommend the following scales of pay for both 
classes :— 

London.— During training 20s., after appointment to unestablished 
class 25s., and then by annual increments of 2s. 6d. to 35s. Provinces; — 
20s. and 23s., and then by annual increments of 2s. 6d. to 32s. 


Call Office Attendants.—There are 73 call office attendants employed in 
London (including 42 transferred from the National Telephone (‘o.). 
They were recruited prior to the transfer of the company from ex boy- 
messengers and from night operators. They are all unestablished. 
Their hours of duty are 54 weekly. Their wages range from 12s. 6d. to 
30s. weekly, with 15s. at 19 years of age. They are allowed 12 working 
days’ annual leave. The regulations as to sick leave and free medical 
attendance are the same as for other unestablished officers. 

RECOMMENDATION.—Your Committee recommend that so far as the 
duties now performed by call-office attendants are properly performed by 
boys they should be assigned to the ordinary boy messengers and that 
where adults are required the duties should he assigned to the new class 
of male night telephonists and call-office attendants, and that the hours 


of duty of any officers who remain on the class of call-office attendants be 
48 net per week bv day or by night. 

Staff Transferred from the Glasgow Cor poration.—Complaint was made 
on behalf of the operators and female clerical assistants transferred from 
Glasgow Corporation in 1906 that an invidious distinction had been 
drawn between the staff transferred from Glasgow Corporation and that 
transferred from the National Telephone Co. It was contended that in 
transfers of this nature the treatment of the staff is not a matter for 
bargaining between Government and the vendors; that the Govern. 
ment ought to have, and have always previously had, a uniform practice, 
as for instance in the case of the Submarine Cable Co. It was stated 
that the past service of the National Telephone Co.'s employes is allowed 
to count for pension, and that they were not submitted to an educational 
or medical examination prior to establishment, but that in the case of 
the officers transferred from the Glasgow Corporation who were estab. 
lished past service with the Corporation was not allowed to count for 
pension, Other complaints were recorded. 

The Post Office replied that the only promise given to the staff trans- 
ferred from Glasgow Corporation was that their terms of employment 
should be not less favourable than those under the Corporation, and that 
at the time the staff ex pressed their satisfaction with the conditions pro- 
posed, That the National Telephone staff came in. on conditions ap- 
proved by Parliament and the Glasgow Corporation on a condition which 
was a mere bareain between the Corporation and the Post Office. 

RECOMMEN DATION.—Your Committee cannot recommend any change 
in the conditions of service of the staff transferred from the Glasgow Cor- 
poration except in so far as these officers may be affected by the recom- 
mendations which your Committee have made in regard to Post Office 
classes to which these officers belong. 


(To be continued.) 


LEGAL INTELLIGENCE. 


eee 
Desertion of Tramcars by Motormen. 


At the Dublin (Southern) Police Court last. week several motormen 
and conductors were summoned for deserting the tramcars of which they 


were in charge on Aug. 26. After hearing evidence the magistrate (Mr. 


Drury) observed that there seemed to be no question about the desertion - 


of the ears by the defendants, and he would deal with them in the same 
way as summonses against cabmen for leaving their vehicles, and impose 
fines of 5s. in each case. He added that those men must understand 
that to leave their cars without notice in the street was a great offence 
against not only the tram company, but a gross offence against the 
general publie. The were cach liable to tines of 40s. 


Valuation Appeal. 


Recently the Valuation Committee of the County of Lanark held a 
Court in Hamilton for appeals against the valuations of the assessor for 
the ensuing vear. Messrs. James Dunlop & Co., Clyde Iron. Works, 
appealed against an assessment of £600 in respect of electrical plant at 
the ironworks. They claimed deletion of the sum on the ground that the 
plant was exclusively used in working minerals, which were exempt under 
the provisions of the 1895 Act. After hearing evidence the appeal wae 
ultimately sustained. it being expressly stipulated that the electrical 
power was to be used wholly at the colliery. 
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LESSONS OF THE GAS EXHIBITION. 


Our friends the enemy must be congratulated upon the 
result of a great industrial co-operative effort. which takes 
shape in the National Gas Exhibition opened at Shepherd's 
Bush, London, on Wednesday, October Ist, by the presi- 
dent, Sir CorBET WoovALL. D.Sc. The exhibition has been 
promoted by the Institution of Gas Engineers, the Society 
of British Gas Industries, the British Commercial Gas 
Association, and the principal gas companies and municipal 
gas committees of the United Kingdom. During a brief 
tour of the exhibition, and from the official guide and pro- 
gramme, we gather that the many firms whose apparatus 
is displaved have been willing to sink their identity, pre- 
sumably with the idea of contributing to the common good 
of the exhibition. It is probably the first time in the 
history of exhibitions that co-operation between important 
societies and aggregations of manufacturers has been 
carried to this extreme, and it must be admitted that 
the arrangement is an ideal one in every respect. From 
what we can gather, the business representatives of the 
exhibiting firms are present at the exhibition, not m an 


active capacity, at their respective stands but within call 


of genuine business enquirers. We believe that this is an 


attempt to distribute the business which may accrue from 
the exhibition to the various firms who are contributing 
to the common fund and making a display of their products. 
We commend this co-operative action to the notice of the 
organised bodies of the electrical industry. There is plenty 
of material obtainable regarding the manner in which the 
various gas interests have gone about the business, and 
from this it should be possible to extract a considerable 
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amount of valuable information which would be useful 
when the time comes for a concerted move on the part of 
those in the electrical business whose interests have been 
identical from the very beginning, but who seem to have 
had an unfortunate knack of getting and keeping at cross 
purposes. Our gas friends will doubtless take this advice 
as one of the highest compliments that we can pay them, 
and they will appreciate the spirit in which we are con- 
sidering this matter. 

As to the exhibits themselves, we must leave our readers 
to judge of the merits of gas as an illuminant, as a warming, 
cooking and water-heating agent. We would strongly 
recommend. the commercial men of the electricity depart- 
ments in the London area to see everything that they 
possiblv can of the exhibits of gas cookers, fires and. water- 
heating appliances. The last named are specially instruc- 
tive. They demonstrate the anxiety of the gas interests 
to give a service to every class of householder, from the 
highest to the lowest. The wife of the artisan as well as the 
countess is to be encouraged to indulge in hot water baths 
and the use of a hot water supply obtamed from gas-heated 
apparatus. Special note should be taken of the fact that 
the gas supply authorities, whether company or municipal, 
are extending the facilities for the hiring of practically all 
the appliances shown at the exhibition. It is possible to 
instal an automatic water boiler in the cellar which will 
supply hot water to any part of the house immediately the 


water tap is turned on. This is a tremendous convenience, 


and one which will become more widely appreciated in 
proportion as it is put into more general service by the gas 
There is nothing particularly remarkable about 


Interests, 
Thev appear to bo 


the design of these water heaters. 
highly efficient, and have the further advantage of occupying 


a small amount of space. It is not improbable that they 


may present points to the designers of similar apparatus 
in which electrical energy is the heating agent. 

So interesting, instructive, and in a measure unique, a 
collection of gas appliances will not be seen in London again 
for some years, and we hope that during the month the 
exhibition is open electrical men from all parts of the 
country will pay it a visit. They will be quite wrong in 
supposing that because it is a gas exhibition there will be 
nothing for them to worry about. On the contrary, they 
must remember that from the point of view of organisation 
and unanimity of purpose the electrical industry has.a great 


deal to learn from our gas friends. 


— íi 
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EDUCATIONAL NOTES. 


University of Durham, Armstrong College.—The 1913-14 session 
commenced on Monday last. Full courses of instruction are provided 
in mechanical, electrical. civil and marine engineering. naval archi- 
tecture. mining. metallurgy. pure science. commerce, &e. Particu- 
lars from the Secretary of Armstrong College. 


Royal College of Science for Ireland.— At this college. which is an 
institution for supplving advanced courses of instruction in science. 
for carrying on scientific research, &c.. the diploma of associateship 
is awarded to students who have passed the entrance examination, 
have regularly followed a four years’ course in one of the faculties 
or sections, and have passed the college examinations in all subjects 
in the groups in which they are seeking a diploma. The faculties 
are agriculture, applied chemistry. engineering; and the sections 
for science teachers are experimental science. technology and natural 
science. Particulars of the programme of studies, fees, &c.. may be 
obtained from the Registrar, The 1913-14 session opens on Oct, T. 

The calendar for the 1913-14 session, which has recently been. pub- 
lished at ds. (post free Is. 4d.) gives full particulars of the courses of in- 
struction, classes, fees, examinations, scholarships, &c. Prof. W. M. 
Thornton, D.8c.. is head of the electrical engineering de ariment, and he 
is assisted by an efficient staff of lecturers. There are good facilities for 
practical and research work. 

Correspondence Tuition. “Ihe Northern Correspondence College 
of Engineering of Middlesbrough, which prepares candidates for the 
AMELE. B. A. M.Enst.C 1. Base. (Eng) Grad. MEM, G.P.O. 
Assistant Engineers, Matriculation, London City and Guilds, and 
other examinations. has also complete courses of instruction in all 
branches of electrical and mechanical engineering. 


CURRENT TRADE LITERATURE. 


Special reference is made toa number of new lists in the '! vl Nnpplinen! 
pages Of this Section, 

Anc Laur Wixeres The Are Lamp Lowering Gear Co.. Dar- 
ington, send us their datest price list and general specitication of arc 
lamp lowering gear. winches and accessories. "The list ts fully illus 
trated with dirgrams. The London agents are Messrs. Neal & 
Freund, 21. Budce-row, Cannon-estreet. EC. | 

HARDENING FURNACES,—-S. N. Brayshaw. Mulberry-street. Man- 
chester, sends us à copy of a 32 page catalogue dealing with milling 
cutter tools, crucible furnaces, tempering baths, meker furnaces and 
pyrometerx, 

The Care or BErTING.-- Wallach Bros.. Finsbury-square. London. 
E.C, haze prepared a pocket book which gives a series of practical 
notes on the care of leather belting, This should he useful to all 
power Users. 

Frorio.— Telephone arms and mouthpieces are the speciality of 
the Frelio Company. 10. Cheapside, London, B.C. The telephone 
arm is cf the ec)hipsible kind and is listed at 17x. for 23 in. extension, 

MARBELLA REFLECrORS.—The Penjamin Electric (Ltd.). 117, 
Vietoria-street, London, S.W., are issuing a price list and data of 
Mariella opal reflectors of the concentrated and distributing types. 


BUSINESS NOTICES. 


The offices and showrooms of the Sterling Telephone and Electric 
Ce. (Ltd) have Leen removed to 210-12, Tottenham Court-road 
London, W. Telephones : regent 4144 7 (5 lines). 

Bi-Metal (Ltd.) have removed to 37. Lant-street; Southwark, S.E. 

The British Aluminium Co. has decided to establish new works at 
Kirkton, Burntisland, tifeshire, at a eost of about £200,000, It is 
intended to smelt the ors. and the aluminium obtained will be shipped 
to Norway for further treatment. 

An agent in Toronto wishes to undertake the representation of 
a Uuited Kingdom manufacturer of alternating-current. machinery. 
Particulars from H.M. Trade Commissioner for Canada. 3, Beaver 
Hall Syuare. Montreal. 

Patent F'evelopment.. —i'he proprietor of patent No. 12.594/1910. 
relating to " Field motors for dynamo electric machines,” desires to 
enter into negotiations for the practical working of the apparatus 
in Great Britain, Applications to Messrs. Dicker. Pollak & Derriman, 
patent agents, 20-23, Holborn. London, 17.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A receiving order has been made against. Herbert W. Wilson, con- 
sulting engineer, 28, Alder-road. West Derby, Lanes, 


Woolf Barnett, electrician, 269, Mile End.road, London. E., ha? 
heen adjudicated bankrupt. The first meeting of creditors will 
take place on Oct. 6 at Bankruptey-buildings. London, W.C., and 
the public examination on Nov. 12 at the same place. — 

The final general meeting of the Electrical Apparatus Co. (Ltd.) 
in liq.) will be held at Vauxhall Works, South Lambeth-road. 
London, S.W.. on Oct. 27. to receive the liquidator’s accounts. 


— 


ATTE TEOEHOMONAU 
ELECTRICITY SUPPLY. 
HEIMAT THEATER 


EXTENSIONS. 


Bacup.— An inquiry was held last week into the application of the 
Corporation for power to borrow £2.100 for laying high-tension elec- 
trical mains and £700 for sub-station equipment, There was no 
opposition to the application. 

Bridlington.—The L.G. Board have sanctioned the borrowing of 
£1.5009 (repayable in 20 years) for mains and £1,500 (15 years) for 
Services, 


| 
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— 
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Grimsby.--The L.G. Board have sanctioned the following loans 
for extensions of the electricity undertaking :— 

£8,760 for turbine and other plant, £400 for cooling towers, £6,000 for 
mains and £2.000 for services. 

A communication has also been received from the Board with reference 
to the first loan raised in connection with the electricity undertaking. 
The susgestion made was that the sinking fund accumulation of £6,197 
be applied to shortening by two vesrs the period for the repayment of 
the loan, The electricity Committee have agreed to the suggestion. 

Leeds, - An unopposed inquiry was held last week into the applica- 
tion. of the Corporation for sanction to borrow £168.000 for exten- 
sions of the electricity undertaking. 

The Town Clerk (Sir R. E. Fox) said that during the ensuing winter 
the load would be 13,000 Kw. and during the winter of 1914 (including 
the tramway load) one of 20,000 kw. Ht was necessary that the Corpora- 
tion should. proceed at once to put down new plant while allowing the 
present plant to remain as a stand-by. Of the sum of £168,000 which 
it was sought to borrow, £28,000 was for machinery, £100,000 for mains 
and £30.000 for sub-stations, transformers, &e. 

Mr. C. N. HErronb, city electical engineer, supplied technical details. 

The Inspector (Mr. Ross Hooter) said that evidently the day was not 
far distant when a good deal of the plant originally put down would be of 
no further use, commercially or otherwise. That being so, both with 
regard to buildings and plant, there would probably be a considerable 
sum of money which would still be outstanding in the next two or three 
years when it would be necessary to make provision for the new plant. 
The present reserve fund was but a paltry £3,000, which was scarcely 
worth considering, and recently there had apparently been no intention 
to increase it. In 1907 there was a reserve fund of about £14,000, vetin 
1913 the reserve fuad was under £3.500, while the profits of the under- 
taking m 1907 were £23,400 and in 1913 £15,500. 

The Tows CLERK said that the reserve fund of £14,000 was abolished 
when a very necessary financial rearrangement between the consolidated 
and the city rates was made. The Corporation decided to take those 
reserve funds, 

The IssrEcroR said he was looking at the matter from a commercial 
point of view, The Corporation were putting in very large boilers, which 
would in effect supersede the old. Lancashire boilers now in use; and yet 
there was a considerable debt outstanding, when a fund ought to have 
been built up with the money and profits earned. The time when new 
plant would be needed was getting nearer every month and he would 
like to know what the Corporation proposed to do about it. Even if the 
Board allowed the matter to go by on this occasion the question was one 
which must be anticipated. It was a question of obsolescence rather 
than of depreciation, but it must be met. [t was a serious question which 
could not be missed on the next occasion. Ft was drawing the long bow 
to say that it was not necessary to-day, and there were no funds to meet 
it. If the profits had been eamed and dealt with in other ways, what 
would be the position when they were applying for a large sum for another 
station and there were no funds in hand to wipe out the outstanding debt 
on the old station * 

The Town CLERK said that what the Corporation had done was quite 
legal, but he understood the inspector's suggestion was one of policy. 
which they would consider. The Corporation had dealt with the reserve 
funds as part of the general basis of rating. and when the necessity arose 
they would have to provide money to meet the difficulty. The under- 
taking was a prosperous one, and there was likely to be a great increas’ 
in the revenue. 

There was no opposition, and thy inquiry closed after formal evidence 
had been given by Mr. Heflord and Mr,W* Derry, city accountant. 
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Southampton.—An inquiry was held last week into the application 
of the Corporation for sanction to borrow (among other sums) £16,720 


for the electricity undertaking. 
The town clerk (Mr. R. R. LINTHORNE) appeared in support of the appli- 
cation and stated that on the Corporation account there was a net over- 


draft of £19,350. 
The borough electrical engineer (Mr. H. F. STREET) supplied technical 


details and said the work had not vet been commenced. A return showed 
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LIGHTING NOTES. ‘a 
Dromore.— The Council decided last weck to leave the question of 
fixing the position of the electric lamps for street lighting. 
Messrs. Allen. & Grosse are the contractors for the erection of the 
electricity works, "There are to be 75 metal filament lamps (of 25 to "- 
200 c.p.). giving a total of 4,250 c.p. for publie lighting. ES 


that there had been an increase in the consumption of units supplied of 


1,004,592 over 1912 and an increase of 500 in the number of consumers. 

The inspector (Mr. P. ExtN) inquired how the profits had been allocated 
from the commencement of the undertaking and wanted to know why the 
Committee contributed £3,000 to the rates, leaving the account £80 short. 


The Town CLERK explained that the Finance Committee practically 


helped themselves to it. 
It was stated that the cost of new generating plant and a boiler was 


estimated at £8,200. £3.000 was required for mains and a similar sum 
for services, but as £1.877 of the money had already been spent on the 
mains, and as the money would only suffice for about six months, the 
amount was, on the nspector's suggestion increased to £6,000, The 
£3,000 for services was also deemed insufficient and the iuspector's sug- 
gestion that the amount should be increased by £5,000 was agreed to. 
Opportunity was also taken to apply for the loan of an additional £1,000 
for the connecting up Messrs. Pirelli's cable works. Altogether, therefore, 
the Council asked the Board to grant powers for borrowing £25,720, 
instead of the original amount of £16,720. l 
Walthamstow.—Sanction has been received from the L.G. B. to the 
borrowing of £828 for a new feeder, and £1.926 for a natural draught 
cooling tower. 


GENERAL. 

Abingdon.— Electricity supply will soon be available in this dis- 
trict. Good progress has been made with the erection of the gene- 
rating station, and a start has been made with the laying of the mains. 

Aboyne.—Negotiations are proceeding between the Council and 
Mr. Duncan, of Tillycorthie, for the erection of electricity supply 
works in this district. It is probable that water power will be used 
in the generation of current, and the proprietors have been asked to 
grant wayleaves for poles, &c. 

Chobham.—The residents are to present a petition to the Board of 
Trade in support of an application hy the Woking Electric Supply Co: 
for power to give a supply of electricity in the district. 

Cromer.—The Board of Trade have intimated that they have de- 
cided to allow the transfer of the electricity supply andertaking from 
the Council to Edmundsons! Electricity Corpn, to proceed. The 
Board have asked the Council to remit five guineas for them to obtain 
the assistance of counsel in settling the draft deed, 

Dromore (Ireland).—'l'he formal inauguration of the electricity 
works took place last. week, when the chairman of the Council (Mr. 
Geo. Castles) performed the ceremony of switching on the current. 
The contractors for the erection of the works are Messrs, Allen & 
Grosse, of Belfast. 

Edinburgh.—The Flectric Light Committee 
Council to reduce the chagres for clectric current for private lighting 
by id. per unit. The present rate is 27d. 

Erith.—At a recent meeting of the Council it was reported. that 
the electricity supply department were often asked to supply sundry 
electrical fittings, some of which it was impossible to obtain locally. 
and the Electricity Committee recommended that the Council should 
again provide such fittings An amendment to refer the matter 
back was lost and the report was adopted. 

London Linking-up Scheme.—On Wednesday Stepney Borough 
Council approved the terms of an agreement. proposed to ke entered 
into with Shoreditch Council (similar to that at present existing 
between Stepney and Poplar Councils) with regard to linking up 
their respective electrio mains and for mutual assistance by supplying 
one another with electrical energy in bulk when required. 

Manchester.—In the next Parliamentary Bill the following powers 
will be sought :— 

The Electricity Committee desire authority to control the registration 
of wiring contractors. 

The Tramways Committee want powers to authorise the running of 
motor omnibuses within the city and in the adjoining districts, and to 
extend the periods limited for the construction of certain authorised lines. 

Stirling.—The Council are recommended to engage Mr. J. A. 
Robertson. engincer and manager of Greenock electricity works. and 
Mr. P. Fisher, manager of the Dundee electric tramways, to advise 
the Council on the proposal of Mr. Geo. Balfour for the electrification 
of the local tramways and the purchase of the electricity works. 

Stoke-on-Trent.—The Corporation have resolved that it is ex- 
pedient in the interests of economical management that the whole 
of the municipal electricity undertakings in the borough should 
be combined, and that all such work be executed as may be necessary 
for affecting such combination, Application has been made to the 
L.G. Board for the necessary consent to the proposed amalgamation, 


recommend the 


Heston and Isleworth.—On the recommendation of the Works 
Committee the Council have decided to reorganise the lighting of i 
Richmond and St. Margaret s-roads. | | 
At present there are 10 arc lamps, each fitted with a pair of metal 
filament lamps, but as the Committce consider that arc lamps are not the ? 
best medium for lighting the roads metal filament lamps are to be sub. | 


stituted. | 

Hospital Lighting.—Kcttering and District Joint Hospital Board | 
have accepted the terms of the Urban Councils! electricitv depart- 
ment for the supply of current to and for wiring the hospital, &c. 

The cost of laving the electric cable to the hospital is put at £150 and 
the Council will charge the Boird 8 per cent. of the cost for seven years. | 
The cost of wiring. lamps. &c., ix estimated at £125 and the cost of eurrent Ka 
per year is put at £25. ` | 

Village Lighting.—For the past 12 years the village of Brora 
(Sutherlandshire) has been lighted by paraffin lamps, but recently 
metal tilament Jamps have been substituted. : 

Messrs. Hunter & Co., woollen manufacturers, having put down elec- aD 
tricity generating plant, offered to supply current. for public lighting. 
This offer was accepted and 40 lamps (of 25 c.p. and 50 c.p.) have been 
erected, 

Chatburn (Lanes) Parish Council have been notitied by a Bradford a 

tm that it is proposed to form a local company for the supplying of l 

e]ectricit y for lighting and power at Chatburn, 


TRACTION NOTES. 


TRAMWAYS. m 
[P 


Belfast Bonus Surchage.—The Tramways Committee have ap- 
pealed to the L.G. Board against the recent surcharge by their - 
auditor of the bonuses paid to the tramway emplovés. " 

The National Amalgamated Union of Labour have asked for an in- LN 
crease of td. per hour in the wages of the employés in lieu of the bonus, : 
and the Municipal Employes’ Association have also asked for an incress? 
in wages of skilled labourers, | 

Birmingham.—In the draft of the new Corporation General Powers 
Bill power is sought to run trailer cars and motor omnibuses, to con- 
struct new and extend existing tramway lines, & c. 

The clauses were approved by the Corporation on Wednesday. when 
the chairman of the Tramway Committee (Mr. Harrison. Barrow) sail 
the Committee wanted power to run either motor omnibuses or tramcars. 

They had been in communication with the Motor Omnibus Co. with a 
view to the purchase of its interest in the city, and he hoped to be able 
to report at an carly date that a complete agreement had been arrived at, 


Brighton.---The Peaconsteld-road tramway track is to be renew ed | 
at a cost of £4.500, 
Goods Transport on Tramways.-~The general manager of the Liver- 


pool Corporation tramways (Mr. C. W. Mallins) is preparing a report | 
on an interesting scheme for the carriage of goods on the tramways du 
in South Lancashire. It is proposed that Liverpool, Manchester and EN 


Salford Corporations and the South Lancashire Tramways Co. should 
co-operate in carrying goods over their respective lines during the | 
night and at times of light traftic. Oe 
4 4 
Greenock.—The question of the municipalisation of the local tram- l 
ways has been postponed until after the municipal elections next 
month. 


Lanarkshire Tramways.—On the 24th ult. the new line between 
New Stevenston Cross and Bellshill Cross was inspected on behalf of | 
the Board of Trade. and after the inspection the route was opened for M 


traflic. 
Leicester.—On Tuesday the Corporation authorised. the con. fog 

«traction of the King Richard’s-road tramway extension at an 

estimated cost. of £30,000. 
On the question of the purchase of 10 additional tramcars, the chair- z ds 


man of the Tramways Committee (Ald. Flint) said that at present they 

had far too few cars. On race days they had run every car that they had I 
except those under repair, and then they had far too few. Apart from T 
the question of * pay-as-you-enter " cars, they must have some more cars, , 
and the probability was that in a short time they would have to ask for 
another 10 or 20. With regard to the PLA. YE. cars, they considered 

they had met all the reasonable objections. The agitation had been i 
got up by a few people. [In Aberdeen and Gateshead, where the system 
had been in operation, there had never been a word of complaint. Many 
people had condemned these cars who had never seen them, and many l 
people did not know the way in which objections had been met. They 

were not going to give them up at the fitst breath of criticism. If at the 
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end of a period of trial they had fixed in their minds the system was not 
found better than the other then they could give it up. 

After discussion this part of the Committee's minutes w s referred 
back, but a fur.her proposal to buy the land in Leadenhall-street to 
enlarge the power station was agreed to. 


Portsmouth.—' The Milton and Eastney tramway routes were 
opcned for traffic last week. 


Preston.—The Council are recommended to obtain powers to 
construct three new tramway routes :— 

A line to be constructed from Moor Park-avenue to Brook-street, near 
the Cattle Market, and join the present tramway at Ashton-on-Ribble. 
The second exten ion would connect the Fulwood line with Fylde-street; 
while the existing dead ends in Corporation-street would be linked up. 
making a through line to the railway station. Another new line would 
be laid along London-road to Walton Bridge, a distance of a mile. 


RAILWAYS. 


Glasgow Tube Railway.—At the meeting of the Corporation last 
week the following resolution was passed :— 

That as a means of solving the question of congestion on the streets and 
of giving facilities towards the expansion of the city, the Corporation 
appoint a Special Committee to consider and report as to the feasibility 
of establishing a system of tube electric railways from east to west 
(Shettleston to Clydebank) and from north to south (Bishopbriges to 
Rouken Glen). 

Light Railways.—The Light Railway Commissioners have decided 
to sanction the application for the Barnoldswick and Gisburn Light 
Railway Order, subject to the withdrawal of the proposal for a short 
junction line and to the production of evidence as to the raising of 
capital. 

Wimbledon-Sutton Railway.—The initial steps have been. taken 
in connection with the construction of this railway. 

Alterations are being made at the Wimbledon Station of the Metro- 
politan District line. There will be seven stations, Including one adjoin- 
ing the All-England lawn tennis ground. and there will be stations at 
Merton and Morden, &e. The new line will be 51 miles in length. The 
journey between the Mansion House and Sutton will take 45 minutes, 
and if the traflic demands it the company will be able to provide a five- 


minute service of trains. 
RAIL-LESS, &c. 


Aberdare.—The Board of Trade inspection of the Urban Council's 
trolley-omnibus system will take place to-day, and the public service 
will probably be started next week. 

The ears are to be used between Cwmaman, Aberaman and Capcoch, 
and between Aberdare and Abernant. A successful trial run was made 
on the section to Abernant last week. There will be eight cars in use 
ultimately, but the public service will commence with about half that 
number, Messrs. Stephen Sellon & Partners are the consulting engineers 
for the scheme. 


TELEGRAPH AND TELEPHONE NOTES. 


Association of National Telephone Engineers.—4At a meeting of 
this association held in London on Sept. 29, to consider the report 
of the Select Committee on Post Office Servants (the Holt report), 
the following resolution was adopted :— 

This meeting of National Telephone engineers. views with grave 
concern the recommendations of the Select Committee on Post. Office 
Servants, and is strongly opposed to the acceptance of the report by His 
Majesty s Government, on the grounds that the recommendations would 
not appear to be based on the evidence tendered, and moreover. the 
report lends itself to à harsh and prejudiced interpretation in its applica- 
tion to the staff transferred into the service of the State from the National 
Telephone Co. Many anomalies remain, such as the placing of 
oflicers in Post Office grades the maxima of which were, are, and will 
continue to be, according to the recommendations, below the actual 
salary the officers were receiving at the date of transfer; and the draft- 
ing of officers performing the same duties and borne on the same class 
under the National Telephone Co. into different grades under the depart- 
ment, much to their detriment. 

The creation of artificial barriers as stumbling blocks in the line of 
promotion of capable and experienced ofticerstis regarded as a retrograde 
step, and highly detrimental to the maintenance of the high standard of 
efficieney attained under the Telephone Company. While agrecing that 
certificates should be taken into account in the selection of officers for 
promotion, other things being equal. this meeting totally dissents from 
the view that the selection of officers for promotion and the revision of the 
present Classification should be based upon examination or the possession 
of specifie certificates, some of which are noted to be of recent origin. 

The degradation of responsible supervising officers from the major to 
the minor statf, the imposition of longer hours of duty and the proposed 
transfer of officers to à grade inferior to that which they at present 
occupy is considered. reactionary, arbitrary and unjustifiable on any 
grounds, 

The scales of pay and the annual increments proposed are quite in- 
adequate, aud incommensurate with the increased eost of divine. con- 
clusive proof of which is given in the recent returns issued by the Board 
of Trade. 


London-Paris Telephone.— The modified telephone rates between 
En gland and France will not come into operation for à few weeks. 

Three-minute calls between Paris and London, Lille and London, 
Rouen and Birmingham, and Caen and Southampton will cost 4a. 
Betwcen Brest and Dover, Nancy and Nottingham and Lyons and London 
the charge will be 6s. Between London and Bordeaux and Liverpool and 
Nantes the rate will be 8s. for three minutes. The night service rate 
will be 3s. 5d., while service by subscription will be at half the ordinary 
rate. The tax for notice of calls is one-quarter that for ordinary service, 
and in cases where this tax includes a decimal fraction, it is increased to 
the full decimal. 

Radio-Telegraph Charges.—A correspondent (Mr. Sidney Whit- 
man), writing from a Hamburg-American liner in the North Sea, 
under date Sept. 27, calls attention to the difference between British 
coast charges for radio messages compared with those made by 
Germany, Holland and Belgium. 

It appears that Mr. Whitman desired, when off Borkum, in the North 
"ea, to send a message from the vessel ** President Lincoln to London. 
The charge for 10 words was given as 9s. if the message were sent off in 
English waters. At Borkum the message could there have been sent for 
Gs. 6d., the difference being brought about by the higher English coast 
charges for receiving messages—namely, 6d. per word, compared with 
1 zd. in either Germany, Holland or Belgium. 

Wireless at Sea. — Another instance where wireless telegraphy 
has proved of immense service at sea is given in the case of the ss. 
" Templemore,” which on Monday night was reported, by wireless, 
to be on fire and requiring urgent assistance. On receipt of the 
wireless message the ss. “© Arcadia " proceeded to the burning vessel, 
and within a few hours was able to save the entire crew, the * Temple- 
more ` being abandoned a total loss, 


Nassau Wireless Station.—With reference to the note on 
p. 1032 of our last issue on the Nassau station, the Anglo-French 
Wireless Co. (Ltd.), agents for the Compagnie Générale Radio. 
télégraphique of Paris, the owners of the Lepel patents, inform us 
that the system in use at Nassau is the Lepel (quenched spark), and 
not the Goldschmidt. 


YIII 
EMPIRE NOTES. = 
NL O 


| 

Canada.—The Winnipeg Electric Railway Co. have decided to 
erect another power plant at Bonnet Falls. on the Winnipeg River 
and 20 miles nearer Winnipeg than their existing station, A contract 
for the work has been let to the J. G. White Co.. for between $4,000,000 
and $5,000,000, d 


Electric Blasting on the Rand.—It is announced that electric blasting 
is to be gradually introduced into the whole of the mines of the Albu 
group. The Nourse Mines are blasting in its shafts electrically. 
preliminary to adopting the new method in its stopes and drives, 

The Mines Department is considering a regulation to prohibit the 
presence of men in a mine when blasting is in progress, and if this be 
issued there will be a further extension of electric blasting. 

Montreal Electrica! Exhibition,.—Mr. Thomas A. Edison will open 
the National Electrical Exhibition. which will be held in the Arena. 
Montreal. in November. 

The exhibition will include a number of exhibits of domestic electrical 
apparatus, and one of the features will be a model hospital ward, com- 
pletely equipped, showing how electricity has been adapted for the saving 
of life and for the use in the practice of medicine and surgery. Practical 
demonstrations will also be given to show how a substantial saving can 
be effected by the use of electrical appliances in the home. There will 
be lectures on cooking by electricity, electrie heating, &c. 

South Africa.— The “ African World " states that Worcester (Cape 
Province) municipality have decided to proceed with an electricity 
supply scheme prepared by Mr. T. Stewart, of Cape Town. 


FOREIGN NOTES. 


Argentina.— Harbour. Works.—'The hydraulic department of the 
Ministry of Public Works has been authorised to spend various sums 
on harbour improvement works. including about £12,750 for quay 
construction, which covers the purchase of electric cranes and acces- 
sories at Concepcion del Uruguay. 

Germany.— Electric Traction in Hamburg.—The electric railway 
which encircles Hamburg (partly as an underground and partly as an 
elevated railway), which was opened for traffic in 1912, has proved a 
great success, although it does not appear to have reduced the num- 
ber of passengers using the tramways. 

Electric Lighting and Power at Emden.—At the Emden (Nordseewerke) 
shipbuilding yard tive clectric travelling cranes are being erected. A new 
overhead electric travelling crane for iron ore or coal has been erected on 
the weet side of the outer harbour, Two similar cranes have been in use 
on the same quay for two years. During 1912 the municipality com: 


——— 


EE eee EEE ee 0 ee 


— 


rites lehe 
ey wis 
and Dee 
I LES 
I à] Lis 
Lite e 
If regn 
f the TuS 
Iit rcs 
^ IT asc! 


riga Whe 

Nri 
ver Ere 
Maile 


tee, ^ 


Km PEE 
š * 
"Hs ~f] - 
ERSEN ur ha 
"nt. N 


ue n a 


5 


ELLISA] 


> had completed the job and he had stepped down from the transformen 
ite ri He stepped off the 


THE ELECTRICIAN, OCTOBER 3, 1913. 1073 
Strikes.—Owing to a strike of the gasworkers at Stockport many 


menced the electric ligh ting of the town, current being obtained from the 
Wiesmoor Central Station, near Aurich. mills and manufacturing works have been compelled to close, owing 
to the failure of the gas supply. The streets, with the exception of a 


Norderney Tramway Project.—A concession has been granted to a com. 
pany for the construction and working of an electric tramway between | few lighted by electricity, are in darkness at night. 
a beu ud S. dec A Island.—The Electric Overland The partial strike of the employés of the Dublin United Tramways Co. 
pp'y : PRA, 9 (ccu Vverane | continues, but with little effect on the service, as the company has re- 
sumed the running of cars at night. 


Central Station now provides the tramways of Lübeck on the Island of 
a m Musa n ee. d Ponticus a aa There was a dev velopme nt of the Dublin strike on Wednesday when the 
D DAGEGEN COMO E ne. ICD NIE e rai- | labourers discharging coal at the Corporation electricity works struck 


way management in Altona and several provincial districts and factories wa 
have been concluded or are progressin rad ; —- 
ds d m Workmen's Compensation.—Statistics of the compensation, &c., 

under the Workmen's Compensation and Employers' Liability Acts 


Sweden.—A consular report from Ystad, in the Gothenburg district, 
states that the municipal electricity works have been started and during 1912 have been recently published. 
negotiations are proceeding for the transmission of power from water- R 
; : : à ; eturns from seven groups of industries (mines, quarries, railways, 
falls in the counties of Halland and Blekinge for industrial purposes. factories, harbours and docks, constructional works and shipping) give 
Switzerland.— Electric Traction.—It is stated that the Soleure- 000,000 persons employed and coming within the 
à ssi provisions of the Compe nsation Act. During the year compensation was 


Niederbipp Railway Co. has been awarded an 80- years! concession for 
S ) Nie- | paid in 3,599 cases of death and in 424,406 cases of disablement. The 
average payment in case of death was £158 and in case of disablement 


the building and working of an electric railway from Soleure to Nic 
derbipp. The estimated cost is £0,920. rverage pa and 
£6. 3s. The annual charge for compensation in the seven groups of 
industries averaged 8s. 7d, per person employed, It was lowest in the 


MISCELLANEOUS NOTES. case Of persons e m ployed in factories, being only 5s. per person. 
Electro-Harmonic Soeiety.— The first smoking concert of the 28th | case of railways it was 8s. 2d. ; 10s. 3d. for quarries, 15s. 9d. in shipping, 
season of this society will be given in the King's Hall, Holborn | 11s. 7d. in constructional work, 21s. 4d. in decks, and in the case of mines 
Restaurant, London, on Friday evening, Oct. I7. Annual subse rip- 21s. 10d. In coal-mining the charge arising under the Act works out at 
tions are now due. about L-O5d. only per ton of coal raised. The total amount of compen- 
VO l TT Ma sation paid under the Compensation Act in the seven groups of industries 

Inquest —An Tuer Was held at Sittingbourne last week Into the dering i he vear was £3,174, 101, compared with 036.104 in 191]. With 
death of Geo. Carpenter, electrician, employed hy Messrs, Edward | the cost of management, commission, legal and medical expenses, &c.. 
Lloyd (Ltd.) it is estimated that the total charge borne by the seven industries amounts 
It was stated that deceased was engaged (with an assistant) in fitting | to nearly £5,000,000. Compensation. was also paid in the seven groups 
up a cable from a sub.station at the Paper Mills to the fitters’ shop. He | of industries in 55 cases of death from disease and in 6,712 cases of dis- 
| transfor ablement. The bulk of these cases, 87-9 per cent. of the total, occurred 

in the mining industry, and were due mainly to nystagmus, beat hand, 
beat knee and beat elbow. Of the remainder 606 were cases of lead 


The total number of cases under the Workmen's Compen- 
many of 


an aggregate of about 7 


when he noticed that the cable was not quite right. 
rubber mat on which he had been working and got on to the transformer 
again to adjust it, when his left haud touched a live wire and he received | poisoning. 
a shock from a conductor at a voltage of about 430. Carpenter was pulled | sation Act. which were taken into Court in 1912 was 10,972 
away, and he started to walk towards the shop, when he collapsed. 1t | these, however, were applications for dealing with allowances that had 
was admitted that the cable was sufficiently long to permit of the work | already been granted, and many were settled out of Court or otherwis: 
being done from outside the iron gate, without his going amongst the live | disposed of, so that the total number of original claims for compensatioa 
ich were serve finally settled within the cognisance of the Courts was only 5,858, th> 
decision being in favour of the workmen in 4,455, or 76 per cent. 


wires, Deceased was not wearing the rubber gloves which were served 
out to every electrician. cis ing 
The Factory Inspector said that Messrs, Lloyd had provided every The number of cases under the Employers’ Liability Act (1880) taken 
possible safeguard for the lives of the men. into Court shows a steady decline —from 604 in 1997, to 223 in 1911 and 
A verdict of “ Heart failure, following an electric shock," was returned. | 197 in 1912. 
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TENDERS INVITED. 


HA HIE UU TUTTI 


Telegraph and Telephone Material. 
Tenders are invited by the Commonwealth of Australia for 


Wires and Cables, Carbons, Telegraph Instruments, &c. 
The directors of the GREAT WrsrERN Raríwav Co, invite ‘enders are 

tenders for the supply of Stores. for one vear from Dec. 1. 1913. the supply and delivery of Telegraph and Telephone Material. 
including Electrical Wires and Cables. Electric Light Carbons, Tender forms, specifications, &e., from the Commonwealth 
Telegraph Instruments, Apparatus (Insulators, &c.). Ironwork Offices, 72, Victoria-street, London, S.W. The places where 
and Tools and Drysalteries. Colours, Paints, &c. Samples and goods are lo be delivered and the dates for receipt of lenders are give i 
patterns may be seen at the General Stores, Swindon, from in an advertisement, 
Oct. 8 to 11, and specifications, with forms of tender, may be | Generating Plant, Cables, &c. 

ILKLEY Urban Council require tenders.by Oct. 6 for supply of 


obtained at. the offices of the Stores Superintendent, Swindon. j 
Prime Movers, Station Equipment, Cables, Cranes, &c. Speci- 


exilis 


DUE ITE 


Tenders addressed to the secretary, Mr. A. E. Bolter, Padding- 'ers, 
ton Station, London, W., by 10 a.m. of Monday, Oct. 13. See fications, &c., from the Clerk of the Council, or Mr. Geo. Wilkin- 
also an advertisement. son, Beech Mount, Harrogate. 

Turbine, Generators, Condensing Plánt, Converters, Transformers, &c. | Cable and Feeder Panel. 

SovTH SurELps Corporation invite tenders for the supply, WARRINGTON Electricity and Tramways Committee require 
delivery and erection of one 2,000 kw. Turbine, Direct-coupled tenders by noon Oct. 14 for supply of Lt. Cable and Lt. Feeder 
to two Three-phase Generators in Tandem, together with Panel Specifications, &c., from the Borough Electrical and 
Condensing Plant, Rotary Converters. Transformers, Switch- Tramways Engineer. 
gear, &c. Copies of specification, general conditions. &c.. from | Tramears, Electrical Equipments, &c. 
the borough electrical engineer, Mr. Harry S. Ellis. Tenders to NEWCASTLE-ON-TYNE Tramways Committee invite tenders 
the town clerk, Mr. J. M. Moore Hayton, municipal- buildings for supply of 12 Tramcar Bodies with covered tops, 12 Electrical 
South Shields, by noon, Oct. 15. See an advertisement. Equipments and 12 Trucks. Particulars from the Engineer and 

E.H.T. Pilot Cable, &c. General Manager. 

The Municipal Council of Suancuar invite tenders for the | Motor Converter or Rotary Converter, Switchboard, and Static Trar s- 
supply and delivery f.o.b. British port of extra-high-tension formers. 

Pilot Cable, &c. Specification, general conditions and fornis MawNcHESTER Electricity Committee require tenders -by 
of tender from the consulting engineers, Messrs. Preece, Cardew 10 a.m. Oct. 16 for supply of 1.800 :2.000 kw. Motor Converter 
& Snell, 8, Queen Anne's Gate. London, S.W., to whom tenders or Rotary Converter and Static Transformers, h.t. Switch- 

board, and Static Transformers. Specifications. &c.. from Mr. 


are to be delivered by noon Friday Oct. 17. See also an adver- 
F. E. Hughes. Town Hall. Manchester. 


lisement, 
L.T. Feeder Cable. Tramway Track Work and Material. 
WarrHAMSTOW Urban Council want tenders (by noon Oct. 8) MANCHESTER Tramways Committee require tenders by 10 a.m 
Oct. 21 for Permanent Way Special Track Work, Poiuts, 


for supply of Lt. feeder cable. Specifications from the Elec- 
Tongues, Hardened Steel Centres, &c. 


trical Engineer. ; | 


In the | 
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Tramcar Wheel Centres. 

Lonpon County Council require tenders by 11 a.m. Oct. 14 
for supply of 200 Driving Wheel Centres for electric cars. 
Specifications, &c., from the Chief Officer, L.C.C. Tramwavs, 
62. Finshury-pavement, B.C. 

Tramway Stores. 

BRADFORD Corporation require tenders by Oct. 18 for 12 
months’ supply of Insulating Material, Fuse Wire, Controller 
Contacts, Vulcanite Fibre, Insulating Paper, &e. Schedule, 
&c., from the Tramway Offices, 7, Hall Ings. Bradford. 

Tramcars. 

SouTH SHIELDS Corporation require tenders (by noon Oct. 25) 
for supply of five or 10 Top-covered Tramcars, Specification 
from the Tramways Manager. 

Electric Fittings, &c. 

Tenders are wanted for six months’ supply of Electric Fittings, 
Boiler Fittings, &c.. for Mid-Lothian and Peebles Asylum. 
RossuvNLEE. Forms of tender from the Clerk and Treasurer, 
19, Heriot-row. Edinburgh. to whom offers hy Oct. 6. 


Telephones. 

EpriNnvRcH Parish Council require tenders by 10 a.m. Oct. 6 
for an installation of Telephones throughout the Craiglockhart 
Poorhouse, Specifications. &c.. from Mr. R. M. Cameron, 53. 
Great King-street. Edinburgh. 

Cables. 

Tenders are invited for the supply of various quantities of 
lead-covered Cable to the City of MELBOURNE (Australia). 
Copies of specification, condition of tender, &c.. from the Agents 
for the City Council, Messrs. Mellwrzith, MelZacharn. & Co. 

, Ppty. (Ltd.). Billiter-square- buildings; London, B.C.. to whom 
tenders are to be sent by noon of Wednesday, Oct. 8. 
Electric Fittings. 

Tenders are invited for the supply and delivery of. Electric 
Fittings required for the town hall and. minie pal buildings, 
JOHANNESBURG, Specifications, &c., from the „tices of the 
London Agents of the Johannesburg Municipal Council, Messrs. 
E. W. Carling & Co.. St. Dunstan’s- buildings, St. Dunstan’s-hill, 
London. B.C. Tenders to the Town Clerk, Municipal Offices, 
P.O. Box 1,019, Johannesburg, by noon Nov 24. 


Switchgear. 

The Agent-General for Vierorta (Australia) invites new 
tenders for the supply of 20.000-volt. h.t. Switehgear and Lt. 
Switchgear and accessories for the power station and sub- 
stations, to be constructed in connection with the clectritication 
of the Melbourne Suburban Railways. Specifications and 
forin of tender from the Agent-General, and specifications from 
the consulting engineers, Messrs. Merz & McLellan, 32. Victoria- 
street. Westminster, N.W. ‘Fenders to the Agent-General, 
Melbourne-place, Strand, W.C., by noon Oct. 13. 


Transformers and Carbon Filament Lamps. p 
Tenders are also invited for the supply of six 60 k.v.a., 
and one 30 k. v.a. single-phase Transformers, and 33,300 Carbon 
Filament Incandescent. Electric Lamps to the City of MEL- 
BOURNE. Specifications, &e.. from Messrs. Mellwraith, 
McKacharn & Co.. Ppty. (Ltd.). Billiter-square, London, E.C., 
to whom tenders are to be sent by noon Oct. 7. 


Overhead Electrical Equipment and Transmission Mains. 

The AGENT-GENERAL FOR VICTORIA is prepared to receive 
tenders for Overhead Electrical. Equipment and Permanent 
Way and Overhead Transmission Mains, in connection with the 
scheme for the electrification of the Melbourne Suburban Rail- 
ways. Specification and form of tender from the Agent- 
General for Victoria, Melbourne- place, Strand, W.C. Further 
information from the consulting engineers, Messrs. Merz & 
McLellan, 32, Victoria-street, S.W. Tenders by noon Nov. 15. 


Flame Arc Lamps, &c. 

The VicroRiAN RAILWAYS COMMISSIONERS require. tenders 
for the supply and delivery of 18 Flame Are Lamps and 
Accessories, ‘Tenders by 11 a.m., Nov. 12. to the Chief Store- 
keeper. Room 109, Victorian Railways Offices, Spencer-street, 
Melbourne, from whom specifications, &c., may be obtained. 
Form of tender may be seen at 73, Basinghall-street, London, E.C. 


Haulage Engine and Electric Motor ( Extension of Time). 
The VICTORIAN RAILWAYS COMMISSIONERS also require tenders 
forn Haulage Engine and Electric Motor and Equipment. Tenders 
(by Nov. 12 to the General Manager, State Coal Mines; Want- 
haggi, Victoria. from whom specification, &c., may be obtained. 
Specification may be seen at the Board of Trade, 73, Basinghall- 
street, London, R.C 


Electric Crane. 

The VicroRIAN RAILWAYS COMMISSIONERS also require tenders 
by 11 a.m. Nov. 12 for supply of a 15-ton Electric Crane. Specifica. 
tions may be seen at the Board of Trade, 73. Basinghall-street, 
London, E.C., and obtained at the Victorian Railway Offices, 
Spencer-street, Melbourne. 


A.C. Voltage Regulators. 
DuNEDIN (N.Z.) Corporation require tenders by 5 p.m. Nov, 
12, for supply of two a.c. Voltage Regulators for use on 3,000 and 
400-volt circuit, respectively. Specifications, &c., from the Town 
Clerk, and may be seen at 73, Basinghall-street, London, E.C. 


Switehboard and Accessories. 

WELLINGTON (N.Z.) Electric Lighting Department require 
tenders by 4 p.m. Dec. Il for supply of a Switchboard and 
Accessories. Specification, &c., may be obtained from the 
Tramways and Electrical Engineer, Harris-street, Wellington, 
or seen at. the Board of Trade, 73, Basinghall-street, London, 
E.C. 


Telephone Instruments and Accessories. 

Tenders will he received at the PuBLic Works OFFICE, 
WELLINGTON, N.Z., until noon Oct. 31 for Telephone Instru- 
ments and Accessories for use in connection with the Lake 
Coleridge power scheme. Particulars from the P.W. Offices, 
Auckland, Welineton, Christchurch and Dunedin. Specitica- 
tions may be seen at 73, Basinghall-street, London, E.C. 


Telephone Wire, &c. 
Tenders are invited (until Oct. 13) by the Moroccan Adjudi- 


cations Commission (on behalf of the Shereefian Posts and Tele- ` 


graphs Administration) for the supply and delivery of (1) 
20.000 kilogs. of SNilicon- Bronze Telephone Wire. (2) 177.600 
kilogs. of Silicon- Bronze or Phosphor- Bronze Wire, (3) 6,000 
Wooden Telegraph Posts, and (4) 100,000 Insulators on Gal- 
vanised Tron Brackets. ‘Tenders to M. le Président de la Com- 
mission Général des Adjudications et des Marchés, Dar-en-Niaba. 
Tangier. Tenderers must deposit £300 in case of (1), £1,200 with 
(2). £160 with (3). and £200 with (4). Conditfons, &c., may be 
seen at 73, Basinghall-street, London, E.C. 


Electricity Supply. 

The Egyptian Ministry of the Interior require tenders by 
noon Oct. 31 for supply of Machinery and Plant for the instal- 
lation of Electric Light in the town of DAMANHOCR, including 
Generating Plant and Equipment, and the lighting of the 
Central Station; and the necessary Distributing System. 
Specitications from M. le Directeur de la Section des Munici- 
palités et Commissions Locales au Ministére de l'Interieur, Cairo. 

The Public Works Department of the Uganda Protectorate, 
Entebbe, will receive tenders, until Dec. 31, for a concession 
for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 
10 years. renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for street 
lighting and officials’ quarters will be required. A draft agree- 
ment, &c,, may be seen at 73, Basinghall-street, London, E.C. 


Electrically-operated Goods Transporters, &c. 

Tenders are invited (until Oct. 20) by the Public Works 
Department of the State of Rio GRANDE DO SUL for various 
works at the harbour of Port Alegre, including the erection of 
electrically-driven appliances for handling goods, dredging 
work, &c. "Tenders to ** Directori» da Viacao Fluvial, Secretara 
das Obras Publicas,” Porto Alegre, and further particulars 
may be seen at 73, Basinghall-street, London, E.C. 


QUALITE 
TENDERS RECEIVED AND ACCEPTED. 
TETTE TALL 


PortaR (LospoN).—The following tenders have been accepted by 
the Council : — 

The tender of Babcock & Wilcox (at £325) for steam, feed and blow- 
down piping has been accepted. Two other tenders (at £305. 12s. 6d. and 
£336. 105.) were received. 

For ash elevator four tenders were received. and that of James Harvey 
(at £300) was accepted, "he amounts of the other tenders were £371. 10> 
£516. 12s. 6d. and £578. - 

For girders for boiler foundations the order was placed with Far 
weather & Ranger (at £83). "e 

The General Electric Co.'s tenderat £257). was accepted for switten 
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géar in connection with 1,000 kw. converter at Millwall sub-station. 


Other tenders were at £367, £422 and £397. 
Three tenders were submitted for wet-air filters for two 3,000 kw. 


turbo-alternators, and the lowest, that of the Sturtevant Engineering Co. 
(at £407), was accepted. The other tenders were £408 and £589. (‘These 
tenders include £50 for foundations, &c., to be provided by the elec- 
tricity department.) 

DuBLIN.—The Electricity Supply Committee recently received 
tenders from the following firms for the supply of meters :— 

Electrical Co., Brifish Westinghouse Co., Chamberlain & Hookham, 
General Electric Co., Ferranti (Ltd.) and Siemens Bros. Dynamo Works. 

After considering the report of the city electrical engineer (Mr. M. 
Ruddle) on the tenders received, the Committee recommended the accept- 
ance of that of the General Electric Co. for the supply of single and threc- 
phase meters for two years. 

East Ham.—The tender of James Keith & Blackman Co. (at 
£231. 10s.) has been accepted by the Council for the supply and 
fixing of forced dranght fans. motors. &c.. at the refuse destructor 
works ; and the tender of G. Weston & Sons (at £173) has also been 
accepted for wiring the new fire station and tfiremen's dwellings. 


DvNpEEF.—The Tramways Committee have accepted the tendei 
of David Horsburgh (at £6.171) for excavating and paving. &c.. 
the road in connection with the extension of the Blackness-road 
tramways. 

SOUTHAMPTON.—The Corporation have placed an order with 
Babcock & Wilcox for the supply of a boiler. superheaker and mecha- 
nical stoker, at £1.661. 

WarruAMsTOW,—The Council have accepted the tender of W. T. 
Henley's Telegraph Works Co, (at £200. 10s. Sd.) for the supply of 
550 yds, of three-core Lt. cable, Six tenders were received, 

WIMBLEDON.—The Gorporation have accepted the following 


tenders :— 

British Thomson-Houston Co., 1.500 kw. turbo-alternator, condensing 
plant, pipework and auxiliaries, £8.711; Herbert Morris (Ltd.), overhead 
travelling crane, £258 ; British Electric Transformer Co., one 72 kw. and 
one 50 kw. electric transformers, £123. 28. 6d. ; Are La mp & Éngineering 
Co., 500 metal filament lamps. 


VICTORIA (AUSTRALIA). =- The tender of R. Werner & Co. has been 
accepted by the State Government for the supply of refrigerating 
plant for Government cool stores at Vietoria Dock. at £29,140, 

The selectior was made in conformity with the usual custom of giving 
substantial preference to. local manufacturers. With the exception of 
some piping, the whole plant, which comprises fonr 100-ton compressors 
and 11 electrie motors, condensers, coolers, &e.. is to be made in Melbourne. 


——— ——— 


Infirmary Lifts.- The tender of Spagnoletti (Ltd.) has been ac- 
cepted by St. Pancras Guardians, at £269. 10s., for converting the 
present lift in the infirmary into an electrically driven one. Tenders 
were also received from R. Waygood & Co, (at £870) and Medway's 


Lift Co. (at £286. 15s.) 


MUNICIPAL ACCOUNTS. 


—— d ——— 

Ayr.-- The accounts. of the Corporation tramways for the year 
ended May 15 show capital expenditure £85,445 (inerease £26) of 
which £17,872 has been repaid. 

Revenue was £16,295 (com pared with £15,752 in previous year) and 
working expenses were £9,042, Interest required £2,095 and sinking 
fund £1,350. The net balance for the vear was £3,216, to which is added 
£163 interest on the reserve: £2,041 has been carried to depreciation. 
renewal and reserve accounts and £1,338 transferred to relief of burgh 
general assessments. Average fare charged per mile was 2d. Revenne 
per car-mile was 10:13d. and working expenses, including power, were 
0-62d. Passengers carried were 3.880.850 (3,739,237), car-miles run 
385,986 (385,796) and units used 378.570 (374.206). . 

The report of the manager, Mr. W. Grant, states that the depreciation 
and renewals fund amounts to £9,919 and the reserve to £5,000. Parcels 
traffic earned £175 (£169) and the parcels carried were 25,116 (24,329). 
There have been 14 accidents (against 15), none of which were serious. 
About three years ago the work of grinding out corrugations on rails was 
commenced, and proceeded with until they were hardly visible, and much 
smoother running of the cars was obtained. It has been found necessary 
to renew this work as the corrugations are as pronounced as ever. This 
work, it has been found, is best undertaken during the winter, and will 


be proceeded with in due course. 


Maidstone.—'The accounts of the tramways department for the 
year ended March 31 show that the total borrowings for the under- 
taking have been £82,583 and the net liability is £67,191. 

Traffic revenue was £9,761 (compared with £9,279 in previous year), 
Working and general ex penses were £6,795 (£6,408), gross profit was £3,501 | 
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(£3.389), capital charges were £4,962, and net deficit was £1,403, or £207 
less than the previous year. 

Poplar (London).—The accounts of the electricity supply depart- 
ment for the year ended March 31 show capital expenditure £381,038 


(increase £61,450), and loans outstanding amount to £288.997. 


Revenue from sale of current was £56,188 (compared with £49,286 in 


previous year), and gross protit £22,258 (£20,720), revenue from rents was 


£92 (£88). and profit £72 (£63), and revenue from sales of lamps and stock 
adjustment (£3) was £1,141 (£1,025). and profit £138 (£147). The total 
income of the net revenue account, including the profits mentioned above, 
and £600 (nil) for Stepney standby charges, and £109 for accrued assurance, 
redemption of loans, wayleaves and law costs, was £23.179 (£22,261), and 
the net surplus for the vear after meeting capital charges, &c., and placing 
£629 (nil) to superannuation fund, was £3,170 (£2,747). Units generated 
by coal were 12,619,658 (10,523.338), and by dust destructor steam 


total sold was 12,014,794 (9.604.867). Coal used per unit generated was 
3-SS6 Ib. (3-85 0b.). Average price received was 1-J22d. (1-231d.) per 
unit, and total cost of production was 0-678d. (0-714d.) per unit sold. 

The report of the engineer aud manager (Mr. J. H. Bowden) says the 
unappropriated balance from previous vear (£4,898) has to be added to S 
the vear's surplus (£3,170). and sums refunded to L.C.C. (£1.158) have 
to be deducted leaving available surplus £6,910. Mr. Bowden recommends 
the allocation of sums for various purposes, out of this surplus, including 
£1.918 for cost. of services and meters, £745 for wiring installations, £112 
for cooking installations, £141 for removal and re-erection of machinery, 
and £1.058 for mains, the total being £4.219, and leaving an unappro- 
priated balance of £2,692 to carry forward. 

An agreement has been entered into between Poplar and Stepney 
Councils which obviates the necessity for further extensions until the 2i 
maximum demand upon the undertaking has reached 10,000 kw. This "o 
will allow for an output of 25.000.000 units perannum, which will probably : 
meet all demands for four years. The LCC. has revised the periods for 
repayment of loans, and Mr. Bowden thinks that the action of the L.C.C. , 
is most drastic and places severe restrictions upon expansion of business, ' 
Unless pressure can be brought to bear and redress obtained, it will be 
necessary to revise the policy now in force at Poplar. He does not, 
therefore, recommend the usual refund of £1,000 during the ensuing year. 
Showrooms and commercial offices were opened in July at East India 
Dock-road, and have proved an unqualified success in respect of propaga- 
The increase in output during the vear was 1,000,000 


tion of business. 
Satisfactory progress has been 


units better than in any previous vear. 
made in converting the old type are lamps to a modern system of street. 

lighting, The whole of the lamps in East India Dock-road, Bow-road and 

Romanu-road have been replaced by fame lamps and of the remaining are 

lamps 95 have been replaced by high candle: power incandescents, and 72 l 
gas lamps have been converted to low candle-power incandescents, | 
past vear has been a trying one, increased price of coal sent up the cost. of 
working, and it was found impossible to earry out. those annual over- 
haulings to plant necessary to obtain the best results. The load factor 


Was 25-88 (24-39). 


Salford. — The accounts of the electricity supply undertaking for 
the vear ended March 31, 1913. show capital expenditure £654,312 
(increase £17,066), of which £453.759 is outstanding. 

Income was £103,810 (compared. with £97,039), working costs were m 
CONS (£40,824. in addition to £1,004 for current: purchased), capital a 
Charges were £40,550 (£30,511) and net profit was £4.618 (£7,570). The 
average price obtained. for current was 132d. (1-360.) per unit. Coal 
eost. O3G0d, (0:309d.) per unit. sold. total works costs were 0-59 Hd. 
(0-54 7d.) and total working ex penses 0-766. (O-728d.). Capital charges ; 
were 0-502360. (0:568d.).. Maximum load was 8.325 kw. (7,505 kw.) and a 
load. factor 24-5 (249). Total connections were 6:318 kw. (6,239 kw.) 
for lighting, and motors avceresating 14.000 i.i. (12.777 H.v.).. Units 
generated. were 21,092,256 (19,721.649) and sold. 17,826,246 (16,628,881). ' 
Motors on hire increased from 4.022 n.r. to 4,762 n.p. In his report 
the borough electrical engineer (Mr. H. J. Hawkins) savs demand for 
electricity has again exceeded the safe capacity of the works and this is 
most noticeable in the case of the demand for power, the slight concession 
in price to the largest users having resulted in an increased output of over 
634,000 units. The total output for the year shows an increase of 
1,370,607 units over the previous year. The coal strike of 1912 affected 
the undertaking during the first month of the financial vear. After 
considerable delays and difficulties, the contractors, Messrs. Browett, 
Lindley & Co.. have handed over No. 4 engine as altered by them to a 
The engine is working satisfactorily, and the steam con- 


* Unitlow." 
Two new 


sumption is below the guaranteed figure of 191b. per kw. 
1.000 kw. c.c. turbo-generators were put on load during the winter. 


Arrangements were niade to take three-phase h.t. current from the Lan- 


cashire Electric Power Co. at 6,600 volts, and convert it into continuous 
current at the Frederick-road works. 
converting plant and in the erection of the switchboard it is probable that 

this supply will not be available before November. A Babcock & Wilcox 

trav conveyor has been installed and deals with the whole of the coal. It 

has entirely come up toex pectations in the saving of time and labour. and | 
there is now no difficulty in keeping the coal bunkers full. It is hoped that | 
the various new switchboards will be completed in time for the winter E 
load, The total sum which has now been placed to credit of the sinking 

fund since the commencement of the undertaking amounts to £236,396, 

or practically 36 per cent. of the capital. The net profit (£4,618) has 

been placed to depreciation and reserve fund. 


1,935,716 (1,849,386), while 854,736 (245,423) were purchased, and the ra 


Owing todelays in obtaining the S 
z di s 


The PORNE 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. PME 

W henever the date applied for differs from the date on which the application was lodged 
al the Patent Office the former is given in brackets after the title. 


1912 SFECIFICATIONS. 

12.687 Rouzet. Alternating-current electric motors, — 

12.908 Becker. Method of and means for protecting electric circuits against highcr 
os:illations. (Convention date not granted.) 

19.661 Mascorbd. Electrical massage apparatus. 

19,869 Severy & Sinclair Musical instruments with electrically-operated vibratory 
sounders. 

20.180 Marino. Electrolytic pickling of metals. 

185 Wortmann. Electrically-propelled and operated agricultural machines. 

225 Bernon. Direct-current generators. 

662 B.T.-H.Co. (G.E. Co.) Electric motor control systems. 

244 B.T.-H. Co. (G.E, Co.) Systems of electric motor control. 

22477 CHARLES. Switches of the tumbler kind. 

24.274 PARKER. Secondary electric clocks. | 

25,207 ATELIERS DE CONSTRUCTIONS ELECTRIQUES DU NORD ET DE L Est. Alternating- 
current generators, (8/11/11.) 

26.256 Diogvy. Electric heating devices for buildings and vehicles. 

26.344 Purvis & GRITMAN. Electric railway systems. 

26.347 ALBRECHT. Electric heating devices. 

26,439 SIEMENS SCHUCKERTWERKE GES. Electric meters and meter systems and relays 
adapted to control the same and for other purposes. (17/11/11, addition to 
25,831 12.) 

27433 B.T-H. Co. (G.E. Co) Manufacturer of filaments for electric lamps. 

28.816 Joris. Electric lamps for mines. 

30.111 DANNENBERG. Ear and mouth piece protectors for telephones. 


QOO 


1913 SPECIFICATIONS. l 
1,512 Van KERCKHOVEN. Combined dynamo regulators and switches. (3,2;12.) 
Relates to a combined switch and regulator for continuous-current dynamos con- 
nected to a variable speed drive, such as a motor-car engine. The invention consists 
in a switch, which is operated by an armature having a winding in series with the 
dynamo working circuit. and in which the armature is located in the dynamo field in 
such a manner that the flux through the dynamo armature is modified and the 
dvnamo regulated. 
2.546 CLosE. Saulety-zignalling apparatus for use in mines. 
3.246 SicnaL Ges. Wireless telegraphy or telephony. (12/2/12.) 
3.466 Erster. Electricity meters. E A 
The object of the invention is to overcome the large proportion of the friction 
occurring in the counting mechanism of electricity meters of the motor type ; also 
the combination with a direct-current motor of an clectromaene tic actuating devic? 
for the counting mechanism. This is arranged in the armature circuit. and outside 
the armature, or in shunt with the armature, so that there are no current reversals 
in the coils of the device. An asymmetrical disposition of the armature circuit 
causes increased variations of the P.D. at the brushes to be produced, 
3.759 Soc. L'EctAIRAGE ErEcTRIQUE. Electric driviny machanism for spindles, flycrs 
or similar parts us d in machines for working: textiles. (16/4; 12.) 
5.082 Marks. (Submarine Wireless Co.) Submarine stenalliny apparatus, 
5.242 St. HELENS CARLE & RUBBER Co. & Evans. Insulating eloves. — 
7.755 CunNINGTOH, Form of contact for electric bells, alarms and the like, 
8,602 Hartmann & Braun Akt.-Ges. Means for use in directly meacuring small 
variations or difterences in electric resistance, (8,5,12) 
8,738 Scuutz. Repulators for electric izniting apparatus, (29,11 /12.) 
9,869 Rocers-JEnKins, Guards for the stay-wites of tekyraph, telephone or other 
oles. , 
12,218 WALTER & DisrLAvER Co. Means for automatically operating electrical switches 
for stopping and restarting motors, lor compressing air and other fluids into 
cylinders and other receivers. l , 
12,935 Weaving & Ferranti (Ltp.). Switch arrangements for electric heating appa- 
ratus. (Divided application on 17,837/12. 1/8.) 
16,860 SEvERY & SINCLAIR. Musical instruments with electrcmarnetically vibrated 
sonorous bodies. (Divided application on 19.869712. 30/8.) — 
17,086 SIEMENS SCHUCKERTWERKE GES. Apparatus for regulating the lieht intensity of 
electric arc lamps. (25;7/12.) eee 
19,029 Becker. Means for preventing excess voltages in alternating electric circuits. 
Divided application on 12.908,12. 1/6) — l i 
Means for preventing excess voltage when switching off or regulating alternating- 
current circuits, the same consisting in providing on the load side oí the Switch or 
regulator one or more shunt circuits containing adjustable capacity if the load be 
inductive, the shunt and load circuits constituting a tuned resonance path through 
the switch or regulator. and a locking device controlled by the balanced action of the 
laezing and leading components of the currents in the main and shunt circuits for 
preventing the operation of the switch or regulator unless the current and voltage in 
the resonance path are substantially in phase. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to thew. if they have not been pub ished 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk ts affixed. 


Aucust 21, 1913. 

18,961 Witri&ws & SoLowoN. Electromagnetic relays for use in connection with wireles 
telegraphy installations and for other purposes. 

18,962 Wit LiAMs & SOLOMON. Spark gaps for use in connection with wireless telegraphy 

. installations. = sods unl Rc CE 

18,975 STEPHENSON. ectrical high-tension indicator. 

18,997 Marks. (Sizmens-Schuckert Werke G.m.b.H., Germany.) Portable search- 
lights.)* 

19,004 Bt ATTER. Power-transmission mechanism. 

19,011 Bv:G. Electric batteries. l 

19,017 GaskELL. (Edwin Gaskell, Canada.) Trans-oc»anic and long-distance: telephone 
systems. ] 1 

19,019 & 19.020 PRENTICE & SrARIE. Train or like signalling and control systems. 

19,022 B.T.-H. Co, (G.E. Co., U.S.) Distribution systems for vapour electric devices. 


Aueust 22, 1913. 
19041 Davies. Electric ceiling roses and the like. 
19,085 BcNHAM. Boxes for electrical contacts. 
.JO4 PEARD. Fusible cut-outs. 
10 109 Hancock & DAvip. Plates for electrical or s»condary batterles or accumulators. 
19.114 CowPER-CoLEs. Coating metallic articles with brass. 
19,115 CowrER-CoLES. Coating metallic articles with lead, . 

19,121 EASTERN TELEGRAPH Co. & Fraser. Telegraphic receivers and relays therefor 
and tor analoyous purposes. Lie l 
19,124 WesTERN ELECTRIC Co. (Western Electric Co., US.) Re-linking mechanism 
' tor use in printing telegraphs and the like. (Divided application on 25,382, 12. 

5/11.)* 
19,125 CREED & CREED, BILLE & Co. Telegraphy. 


August 23, 1913. 
19,141 Prior & BUTTERWORTH & Dickinson. Switch-actuating apparatus of electrically» 
driven machines. 
19,182 BriTISH ELECTRIC TRANSFORMER Co. & Crossie-HILL. 
electric currents. 
19.190 OrriscHR AnsTALT C. P. GogRz AkT.-Ges. 
G?rmany.)* 


Phase transformation» 


August 25, 1913. 
19,205 Meakin. Electrically operating railway signals. 


19,212 MITCHELL & Cooper. Multiple way insulating sleeve as separator between con- 
ductors on cable joints. 

19,220 McGauRAN, Telephone call recorders. * 

19,229 CowrER-CorEs. Electrolytes for the electro-deposition of zinc.. 

19,249 Hurt. Selecting-apparatus for telephones. (26/8/12, United States.)* 

19,268 RusHTON,. Electric clocks. (Addition to 10,100 13.) 

19,270 Me TUER device for meters or like delicate instruments. (6/9 12 

rance. ; 

19,27] Siemens & Harsks AkT.-GEs. Electric devices for calling any one of several 

stations connected to the same line. (24/8/12, Germany.)® 


19,272 B.T.-H. Co. (A.E.G., Germany.) Determining the amount of ozonei n ozonised 
gases or gas mixtures, * 
August 26, 1913. 


19.290 Jurgs. Power transmission. 
19.305 Corwin. Telephone exchange systems.* 
19,313 SmMytH. Magneto-electric machines.* 


August 27, 1913. 
19.388 Tucker. Electric switches. 


19,395 Run & Rosinson. Interchangeable, alternating, and direct current electric 
motor. 

19,421 McBerty. Telephone exchange systems. 
2/41. 3/1/11. U.S)* 

19.442 B. T-H. Co. (G.E. Co., U.S.) 

19,443 B.T.-H. Co. & Given. 


(Divided Application on 25,174/12. 


Electric incandesc»nt lamps. 
Starting and controlling mechanism for electric motors. 
August 28, 1913, 

19.444 Hatrierp. Mercury switchini-devices. 

19.445 BRESLAUER. Alternator with multiplied frequency. 

19,456 HavTHORFE, Construction of rotary baths for the electro-deposition of metals 
and their alloys. 

19.478 KcERNER. Dynamo-electric machinery. 

19,480 Siemens Bros. DvNAMO Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Centrifugal pumps. (Addition to 20,829/06.)* 

19.498 NEwELL. Safety devices for use in electric circuits. 


19.512 Mack. Electric transformers and welding, smelting, and like apparatus, * 
19.517 RO TERON: Polypliase alternating-current commutator motors. (28/8/12, 
) 


19,518 SIEMENS & HarskE Axt.-Ges. Circuit arrangements for automatic and semi- 
automatic telephone systems. (28/8/12, Germany.)*. 
19,521 AitKENS. Telephone systems. (Addition to 16,906 12.) 


August 29, 1913. 

19.551 Bevor & TANNAHIEL. Electric fuse. (Addition to 12.273 12.)* 

19,564 SucHosSTAWER & OxLEY. Transformation and distribution of electric curr.nts 
tor lixhting, power and other purposes. 

19.588 BoucHerot, Continuous-current transformers, (18/9/12, France.)* 

19,592 STERLING TELEPHONE & ErgcTRIC Co. (Telephonfabrik Akt.-Ges. vorm. J. 
Berliner, Germany.)* | S-kctor switches for telephone systems.” 

19.605 HarrigLbD.  Magneto-slcctriz switching devices. 

Aueust 30, 1913. 

19.606 Eastick. Galvanic cellis and hand-lamps. 

19.019 Unit ENGINEERING Co. & Brown. Electrically-heated cooking and lik» a;rli- 
anc:s. (Addition to 759/13.) 

19.640 Simeon. Electric railways. 

19,648 Voict & HAEFFNER Axt.-Ges. Polyphase current starters, (23/12/12, Germany 

19.050 ORLING & ORLING’S TELEGRATH INSTRUMENT SYNDICATE. Electric relay appa 
ratus. 

19.654 ENciscH. Galvanic batteries for pocket-lamps. 

19.668 RICHARDSON, Rectifiers for electric currents. * 


19,669 Tainton & AvMa&RD. Electrolytic recovery of metals from their solutions an 
apparatus therefor. 


19,676 RicHMoND, Tuning apparatus for making and breaking electric circuits. 


September 1, 1913. 

19,732, 19.733 Mot LER. Process and apparatus for electrically separating suspended 
bodies from electrically non-conducting fuids. (31/8/12, Germany.)* 

19.752 Western Erectric Co, (Franklin Tuthill Woodward, U.S.) Impulse-pro- 
ducing mechanism. 

19.783, 19.754 PonsckE. KLUNDER & KettNER, Casing for electric miners’ lamps. 

19.782 Raesipce. Solution for use in lead accumulator cells. (2/9/12. Australia.)* 


19,783 RanBBibDGE.. Preparation of absorberts to be used in the cells of electric dry 
batteries. (27/9,12, Australia.)* 


September 2, 1913. 
19.803 TRENERRY & KinGMaAN, Heating water by electricity. 


19.236 BARTON. Electrical musical instruments. 
19,838 KreMENEZKY. Saline supporting wires into the beads of the glass rods of m:til 


filament electric incandescent lamps. (16/4/13, Austria.)* 


19,842 Eo ran & THomas. Automatic brake adjuster for tramway vehicles and the 
ike. 


19,846 Esse. Electric switches. 

19,853 CREED & CREED, Bitte & Co. Apparatus suitable for use in təlegraphy and for 
` other purpesss. 

19.854 Preston. Galvanic batteries. 


19,855 ULtvt. Projecting electromagnetic rays to a distance. 
19,857 Reeves, Electric anti-vibritory devic».* 


S:ptember 3, 1913. 
19,911 WEBB & KRAMMER. Apparatus for wireless telephony. 
19.914 Prim & Roper. Electrically-operated winch.* 
19.916 Comete & HoposoN, Electric lamp sockets.” 
19,919 Coates, Mirrey & A. REvROLLE & Co, Electrical transformers. 
19,928 SIEMENS & HALSKE Akt.-Ges, Circuit arrangements for telephone systems. 
" (11/9/12, Germany.)* š 
19.938 B.T.-H. Co. (G.E. Co., U.S.) Electric incandescent lamps. A 
19.939 RAPPENECKER. Transmitter devices for copying and like t:legraphic apparatus. 
19,945 Sw«rrH. Electric lighting systems. 


September 4, 1913. 
19,965 CsosBEE, CRosBEE & Rocers, Electric contacts or switches. 


19,971 Simplex Conpbulits & WarTERHOUSE, Electric radiators. 


19,988 AiTKEN. Telephone systems. (Addition to 16,996,12, 14,524/13, 16,853 13, 
18,349/13. and 19,521/13.) 


20.008 SziLARD. Electrometers. (15/10/12, Francs.)* 
20,011 JoHNson. Telephone-exchange systesm.* 
S:ptember 5, 1913. 
20.043 WHEELER. Telephoto lensss. 
20.056 Dykes & Smitu. Electric incandescent lamps. 
20.064 CUTHBERTSON. Electricity distributine systems. 
20,065 Lucas & Lucas. Electrical switch cases. 


20,085 SIEMENS-SCHUCKERTWERKE G.M.B.H. Thermometers, thermostats, and th: like. 
(5/9/12, Germany.)* 


20.097 Utivi. Projecting electromagnetic rays to a distanee. 


20,135 GARDE & KOEFOED, MARSTRAND & TITAN, Electrical winches with continuously 
working motor.* l 


20,137 SuaRrE. Electric light or other lamps. 


Refl:ctors for szarchlights. (288/12, 
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COMPANIES’ MEETINGS AND REPORTS. 
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AUCELAND ELETRIC TRAMWAYS CO. (LTD.)—For the year ended 
June 30 the revenue was £261,714. The traffic receipts were £257,591, an 
increase of £28,449 over previous year. After providing for all expenses 
(including £19,975 for debenture and other interest), rental and percentage 
of profits payable to Auckland Council (£5,670) and sctting aside £25,000 
to renewals and depreciation account, the surplus is £54,178, making, 


with £8,268 brought forward, a total of £62,446. The directors recom- 
mend that £17,500 be transferred to reserve and that-a further dividend 


be paid on the ordinary shares of Is. per share (tax free) for the half-year, 
The balance 


making a total dividend of Is. 7d. per share for the year. 
carried forward is £8,782. The capital expenditure during the year on 


electrical construction amounted to £115,305, and a large portion of this 
The company has acquired property adjoining 
To 


was on additional cars. 
the power station for extensions of the generating plant as required. 


provide the necessary funds for the company's purposes it 1s proposed 
to issue £100,000 in ordinary shares. 


BRITISH WESTINGHOUSE ELECTRIC & MFG, CO. (LTD.)—At the 
extraordinary meeting last week specíal resolutions were passed to reduce 
the capital from £1,875,000 to £1,150,000 by cancelling paid-up capital 
which had been lost or was unrepresented by available ass:ts to the extent 
of £1 per share on each of the preference shares and £3 per share on each 
of the ordinary shares, and by reducing the nominal value of cach 
preference and ordinary share to £2. 

The Chairman (Mr. J. A. Bryce, M.P.). who moved the ri solutions, 
said the scheme had been delayed owing to the litigation between the 
company and the Underground Electric Railway Co. of London. Approxi- 
mately they had been fighting for £122,000. As the first result of the 
decision of the House of Lords they got back the amount they had paid 
under the award, so that the amount outstanding was reduced to £95,680. 
Delays occurred in obtaining a final hearing before the arbitrator (the 
Hon. Alfred Lyttleton), who in the meantime became ill and died. The 
appointment of a fresh arbitrator meant further delay and fresh complica- 
tions. A settlement was then arrived at by which it was agreed that the 
Underground Co. should pay the British Westinghouse Co. £42,500 in 
addition to what the latter had already recovered. The result was a 
loss of £52,000 out of the £95,680 held in suspense in the balance shect for 


1912. 
CONSOLIDATED DIESEL ENGINE MANUFACTURBRS (LTD.)—At the first 


‘annual general meeting on Tuesday the chairman (Mr. C. C. Ellis) made a 


feeling reference to the disappearance of Dr. Rudolf Diesel, and subse- 
quently gave a review of the work done since the starting of the com- 
pany. The pattern-shop building was ready in March. A temporary 
tool room was arranged in the pattern shop, and the manufacture of tools 
and jigs began in May. From July foundry work has been in progress. 
and operations in the machine shop had started since the beginning of 
the present month. They had suffered right through the construction 
of the works from a number of strikes, They had had a considerable 
number of the staff engaged for some time in addition to the staff they 
brought from the London office. The leading members of the works 
staff had all been at Ghent for lengthy periods. and had studied there the 
detailed manufacture of the engine. The total amount spent on the 
works (including land, &c.) was about £140.000. The organisation of the 
London business and office had also been satisfactorily completed. Some 
difficulty had been experienced in obtaining orders during the past 
few months owing to the present high price of fuel oil, aud they had been 
conducting ex periments at the works with fuels other than those hitherto 
used with Diesel engines, Those experiments, although not yet com- 
pleted, had already proved partially successful, and they therefore looked 
forward with some confidence to a satisfactory solution of the fuel pro- 
blem. Notwithstanding the difficulties encountered with regard to 
fuel oil, since the formation of the company a fair number of orders had 
been booked, both by the company and Messrs. Carel Frères. 


DICK, KERR & CO. (LTD.)—The profits earned during the 12 months’ 
trading to June 30 amount to £30,092. 2s. 2d., which added to 
£10,016. 4s. 3d. from last year make a total of £40,108. 6s. 5d. Out of 
this sum debenture interest and trustees’ fees have been paid, and there 
has been reserved the sum required to provide for the premium payable 
on the redemption of the present debenture stock. These items absorb 
£11,483. 9s. ëd., leaving £28,624. 16s. 11d. available to pay a dividend 
of 6 per cent. per annum on the preference share capital (£18,300), a 
balance of £10,324. 16s. lld. being carried forward. Whilst the profits 
for the year are sufficient to cover the payment of the debenture interest 
and the preference dividend, leaving the profit to be carried forward 
slightly larger than the amount brought forward from last year, the 


directors regret that they are unable to recommend payment of a dividend | 


on the ordinary shares. The special reserve of £16,000 which has ap- 
peared on previous balance-sheets, being not now required in connection 
with the matter in respect of which it was originally instituted, the board 
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have transferred same to a “ reserve for depreciation of investments," 
and have thereby reduced the book value of the investments. The lamp 
department having been organised on commercial lines, a trading account 
in respect thereof has been opened as on July 1 last. 


VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—At the meeting 
last week the chairman (the Marquess of Winchester), who moved the 
adoption of the report (given in our issuc of the 19th ult.), said that satis- 
factory progress had been made. After analysing the year’s accounts 
he said that their operations had resulted in a net income of 
£459,579. 5s. 5d., which enabled them to provide for depreciations, pay 
a dividend at the minimum tixed rate on the preferred capital, and to 
carry forward a substantial sum. They had now in their statistical 
department such data as enabled them, with as great a degree of certainty 
as was possible where the human clement had to enter into calculations, 
to foreshadow their future returns from their investment in the business. 
Their calculations had been based on actual figures of working. Assum- 
ing that their profit per unit remained the same and that the notitied 
demands of the mines for power came on at the dates expected, in 1916 
they should be in a position to distribute a dividend on the preference 
shares at the rate of 10 per cent. and on the ordinary stock at 4 per cent., 
the back dividend on the preference shares having been met during the. 
intervening years. He thought that might be considered as a justifica- 
tion of the first prospectus, but that result would have been obtained 
without the utilisation of the great power of the Falls, which they still 
had in res-rve as a great hydro-electric problem when the development 
of Rhodesia was sufficiently forward to demand attention. In January, 
1915, the installed plant in the stations of both companies would amount 
to 265.000 H.P. Another interesting feature of their business was the 
question of coal consumption. The advent of the company's operations 
was viewed by the Transvaal Coal Owners! Association and the Govern- 
ment of the Transvaal, who then controlled the railways, with consider- 
able apprehension. The adoption of automatic stokers enabled them 
to employ advantageously tbe smaller coal and the coalo + ners feared that 
the general consumption would falloff. They started Brakpan (their first 
station) in September, 1908. The coal output for the twelve months 
ended Sept. 30 of that year was 2,942,000 tons, and the output for the 
twelve months ended Sept. 30, 1912, was 4,592,000 tons, an increase of 
1,650,000 tons. They could, therefore, claim to have done no harm to 
the coal mining industry of the Transvaal. Referring to the recent labour 
troubles, he said that they had no differences with their employés, but 
many of their men were forced to join the strikers. He was, however, 
proud to state that the head office and others of their engineering staff 
took the places of those who went out, and through their loyalty and zeal 
they were able to maintain supply and the property of the company 
suffered no damage at the hands of the strikers. Their managing director 
(Mr. A. E. Hadley) had visited Johannesburg, and previously he accom- 
panied their enginecr-in-chief (Mr. Bernard. Price) on a visit of inspection 
of all the large and important power stations in America. All points 
connected with the generation, transmission and sale of electrical energy 
were carefully considered by them. 

Mr. Arthur E. Hadley, who seconded the resolution, said he had recently 
returned from Johannesburg. The total power supplied along the 50 
miles of the reef at the present time amounted to 140,000 H.P., and the 
further business in sight necessary to meet the requirements of consumers 
represented an increase of 40 per cent. With the amount of energy already 
being sold, the enterprise ranked as the largest supply company in the 
British Em pire, and it was exceeded —anud that but slightly—by not more 
than two or three in the world. At present the boilers were burning, on 
an average, 15 tons of coal per minute. After carefully reviewing the 
knowledge acquired in the last five years under the conditions which 
exist on the reef, and after examining the practice and installations 
employed in the largest American plants, he was able to say that their 
system embodied the best modern ex perience in the methods of supplying 
power on a large scale, and were they about to lay out the system again, 
having the benetit of the ex perience gained since the stations and layout 
were designed, they should not make any material modifications. In 
view of the rate of obsolescence in earlier electrical enterprises that was 
a matter of great importance. Experience gained both in South Africa 
and America had brought about improvements in details, and those had 
already been added to tbe plant, or were being introduced as opportunity 
permitted. The difficulties arising through lightning, which was very 
severe on the Rand, had been studied. with the greatest attention and 
had been perceptibly reduced during each of the last two seasons, and 
the reliability of the supply compared most favourably with any similar 
undertaking that he had seen in other districts where heavy lightning 
storms were met with. The organisation of the staff was most complete, 
and comprised in each branch of the business ex perienced and well-known 
men, in whom every reliance could be placed. It was a great testimonial 
to the staff that the whole of the plant had been maintained in the highest 
state of efficiency, in spite of the fact that in the past the time available 
for overhaul had to be reduced to a minimum, due to the difficulty of 
expanding the company and installing plant quickly enough to deal with 


the rapid growth of the load, 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


NEW COMPANIES. | 

BRITISH COMBUSTION TURBINES (LTD.) (131,242.)—Reg. Sept. 25, 
capital £2.500 in £1 shares, to carry on the business of engineers, &c. 
Private company. First directors are R. F. Collinge and P. A. Dunder- 
dale. Reg. office : New Broad-street House, E.C. 

CROWTHER & OSB: RNE (LTD.) (131,172.)—Reg. Sept. 22. capital £2.000 
in £1 shares, to carry on the business of electricians, electrical, mechanical 
and general engineers, &e. Private company. Reg. office: 7, Black- 
friars-steert. Manchester. 

OSTRO LIGHT CO. (LTD.) (131,212.)—Reg. Sept. 23, capital £1.650 in 
£1 shares, to carry on the business of dealers in electric and other lamps, 
apparatus and fittings, &c. Private company. First. directors are 
Baron Joseph de Gruber and Karl Werth. Reg. office: 11, Queen 
Victoria-street, B.C. 

SCREEN LIGHT CO. (LTD.) (131,185.)—Reg. Sept. 22, capital £6,000 in 
£} shares, to carry on the business of manufacturers of and dealers in 
lamps, illuminating devices and lighting equipment, electricians, elec- 
trical engineer, owners of patents and inventions relating to illumination 
or to motor accessories, &c. Private compiny. First directors are 
M. O. Hlingworth (chairman), G. Brooke and R. Brooke. Rog. office : 
Mecting-house-lane, Lancaster. 

WENSLEYDALE GAS & ELECTRICITY CO. (LTD.) (131,240.)—Rew. Sept. 
24, capital £3.000 in £I shares, to take over the business of the Leyburn 
Mutual Gas Light Co., and to carry on the same and the business indi- 
cated by the tithe, First directors are A. Cradock, EB. Alderson, W. Bell, 
J. Chapleo and J. B. Smithson. 


STATUTORY RETURNS. 


BRITISH CONTINENTAL ELECTRICITY CO, (LTD.)—Return to July 18 
gives capital as £20,000 in 1.00) ordinary and 1,000 preference shares of £10 
each: 1,000 preference and 998 ordinary shares taken up: £16,380 paid 
on 790 preference anit 848 ordinary; £3,600 considered as piid on 210 
preference and 150 ordinary, Mortgages and charges : nil. 

ELECTRIC & GENERAL INVESTMENT CO. (LTD.)—Accordins to return 
to July 8. capital is £201,500 in 20.000 ordinary and 19,900. preference 
shares of £5 each, and 40,000 deferred shares of 1s. each. All shares 
taken up. £1 per share called up on the ordinary, and £5 on the pre- 
ferred, and Is. on the deferred. £121,500 paid. Mortgages and charges, 
£29.570. 10s. | 

ELECTRICAL CO (LTD.)—In return to May 9 capital is £100,000 in £5 
shares. All shares taken up. £2. 12s. 6d. per share called up on 17.000 
and £2 on 23,000. £50.625 paid. £9,000 (£3 per share) considercd as 
pid on 3,000. Mortgages and charges, nil. 

ELECTRICAL OIL REFINING CO. (LTD.)—Capital in return to Aug. 6 
is £5,000 in £1 shares. 4.3705 shares taken up. £1 per share called up on 
882. £882 paid. £3,493 considered as paid. Mortgages and charges, 
nil. , 

EXCHANGE TELEGRAPH CO. (LTD )—Keturn to Aug. 13 gives capital 
as £246,250 in 8,125 Y A" and 16,500 © B” shares of £10 cach. 8,023 
"AC and 16.200 7 B” shares taken up (exclusive of 102 ^* A " shares 
forfeited). £9 pe^ share called up on 6,000 “ A and £1 per share on 
2.023 "7 A". £26,023 paid. £179,000 considered as paid, being £10 per 
share on 16,200 " B ^ and £8 per share on 2,125 7 A " shares. Mort- 
gages and charges, nil. Since the date of the above return, resolutions 
adopted with a view to reducing the ** A" nominal capital to £96,430 
in 8,023 7 A 7 shares of £10 each and 16,200 “ B shares of £1 each, by 
cancelling 102 V A“ shares forfeited. by cancelling capital lost or unre- 
presented by available assets to the extent of £9 per share on 16.2007 B 7 
shares, and by cancelling 300% B shares which have not been issued, 

FRINTON-ON-SEA ELECTRIC LIGHT & POWER CO. (LTD.)--- According 
to retum to May 22, capital is £10,000 in £} shares (7.300. preferred). 
1.376 ordinary and 5.125. preferred chares taken up. £6,501 
Mortgages and charges, £6,457, 

GENERAL ELECTRIC CO. (LTD.)—In return to July 24, capital is 
£800,000 in £10 shares (40,000 preference). 40,000 preference and 40,000 
ordinary shares taken up. £10 per share called up on 33,000 preference 
and 15.000 ordinary. £479,076 paid, leaving £24 in arrears. Mortgsues 
and charges, £200,000, 


prid. 


RECEIVERSHIP. 


J. W. BRETTELL (LTD.)— Notice of appointment of G. E. Corħeld, 
Balfour House, E.C., as receiver and manager, on Sept. 20, 1913, under 
powers contained in debenture for £350 dated July 23, 1913, issued to 
secure 7s. Gd. in the £ to company’s creditors, has been filed. 


CITY NOTES. 


- — P MÀ — 

MEMORANDA (Oct. 2).—Bank rate 5 per cent. (since Oct. 2.1913) 
Price of silver, $8 5; l. per oz. Consols 78] —53J for money; 731—731 
for account. Consols Pay Day, Nov. 5; Stock and Shares Con. 
tinuation Davs. Oct. 13 and 28. Ticket Days, Oct. 14 and 2%), 
Pav Days, Oct. 15 and 30; Mining Shares Carry Over Days, Oct. 10 
and 27. 

ANGLO PORTUGUESE TELEPHONE CO. (LTD.)—An interim dividend of 
4 per cent. (tax free) has been declared on account of the year ending 
Dec. 31 (payable on Oct. 7), compared with 3 per cent. in 1912. 


ASSOCIATED FIRE ALARMS (LTD.)—The directors’ report states that 
after providing for deprectation, &c., the accounts for the year to June 
30 show a profit of £46, incre ising the credit balance brought forward to 
£158. 

BABZOCK & WILCOX (LTD.)—An interim dividend at the rate of 7 por 
cent. per annum is recommended by the directors. 

COMPANIA DE ELECTRICIDAD DE LA PROVINCZ DE BUENO! AYRES.. 
The net profit for the vear ended July 31 was £79,861], aga‘nst £66,809 
and £54,100 in 1911-12 and 1910-11 respectively. E 

COUNTY OF DURHAM ELECTRICAL DISTRIBUTION C^". ('TD.)—Th» 
directors have declared an interim divil nd of 21 per eect. (loss tax) on 
the preference shares, payable Oct. 1. | 

EASTERN TELEGRAPH CO. (LTD.)J—' This company announce the pay 
ment on the 15th inst, of dividend at the rate of 34 per cent. per annum 
(less tax) on the preference stock for the quarter ended Sept. 30, and the 
second quarterly interim dividend of 1] per cent. on the ordinary stock 
(tax free) in respeet of protits for the year ending Dec. 31. The transfer 
books of the ordinary stock will be closed from Oct. 7 to 14 inclusive. 

The company also announce the payment by warrant on Nov. 1 of 
interest for the half-vear ending 31st inst. on their 4 per cont. mortgage 

debenture stock. The transfer books of the debenture stock will be 
closed from Oct. 27 to 31 inchisive, ; 

EASTERN & SOUTH AFRICAN TELEGRAPH CO. (.TD.)—This company 
announce payment by warrants on Nov. I of interest for the half-vear 
ending Oct. 31 on their 4 per cent. Mauritius subsidy debentures. As the 
debentures will be paid off on Ist prox., this is the last payment of in- 
terest. The transfer books will be closed from Oct. 27 to 31 inclusive. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CC, (LTT.) 
The directors have declared an interim dividend for the quarter ended 
June 30 last of 2s. 6d. per share (tax free), pavable on the 15th insi. The 
share register will be closed from the 7th to the 14th inst. i. cl tive. 

HOVE ELECTRIC LIGHTING CO. (LTD.)—The Cirectors have declared 
an interim dividend on the ordinary shares at the rate of 8 per cent. per 
annum for the six months ended June 30 last, pavable on the 15th inst. 

MARCONI WIRELESS TELEGRAPH CO.(LTD.)—We have received (too late 
for our last issue) a notice that meetings of the shareholders in this 
company will be held this day (Friday) at the Whitehall Rooms, White- 
hall- place; London, S.W.. at 12 noon, for the purposs of approving a 

special resolution and authorising the increase of th: company's capital 
issue by £500,000 ordinary shires of £l each " to such persons, firas, or 
Corporations at such times and at and upon such price or prices, terms and 
conditions as the directors think tit.” This brings ths ordinary shares 
issued to 000,002 sh ures of £1 each, 

The circalar states that the company is at once proceeding to erect 
stations in accordance with the contract recently entered into with His 
Majesty's Government, and that a number of valuable concessions from 
foreign countries for the erection of stations and th» conduct of telegraphic 
services have been secured. © which should, when organised, place the 
company in a position of controlling perhaps the most extensive telegrap4 
business in the world.” 

It is further stated that: ©“ Additional strength is given to the com- 
pauy's position abroad by an arrangement which has been made for the 
acquisition by this company of the majority of the shares of the Compagnie 
Universelle de lelegraphie: et Telephonie sans fil of France, waich 
company not only commands a valuable influence in cercaia foreign 
countries but also owns the world-wide rights, other thai those of 
Germany of Prof. Goldschmidt’s inventions, including his high-frequency 
alternator.” i 

After the resolution above mentioned is duly pissed, and confirmed ata 
meeting to be held on Oet, 20, the shares will be issued at £3. 5n each. dt 
is announced that the subscriptions of the whole of the is;ae of 250.009 
shares at £3. 5s. per share, has been guaranteed by Messrs. Helbert, Wasg 
& Russell and the Binque d'Outremer..— "This means that £890,000 addı- 
tional capital will be available to the Marconi Company. 

MEXICAN LIGHT & POWER CO. (LYD.)J—A dividend of 34 per cont. 
has been declared for the six months ending 31st inst. on the preference 
shares. 

MEXICAN NORTHERN POWER CO.—It is announced that the directors 
have decided to stop all further operations until the political disturoances 
affecting the company’s work have ceased. Under prevailing conditions 
it is impossible to transport to the dam the necessary machinery and 
supplies to complete the work, l 

NEWCASTLE EMLYN & DISTRICT ELECTRIC SUPPLY CO. (LTD.) - The 
directors! report states that the revenue from the supply of current 
amounted to £343, and the expenditure (including a debit balance of £84 
from previous year) amounted to £308. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD )—A dividend 
of I! per cent. has been declared on the issued capital stock, payable 
Nov. l. 

SUNDERLAND DISTRICT ELECIRIC TRAMWAYS (LTD.)—Extraonli- 
nary meetings of the preference and ordinary shareholders were held on 
‘Tuesday when resolutions were passed reducing the share capital from 
£170,485 to £51497. The chairman (Mr. H. R. Hogg) said that the board 
felt that the cutting down resolved itself into a faw adjustment between 
the two bodies of shareholders, and they hoped soon to be able to pay a 
dividend to the preference shareholders. An amendment to the effect 
that the cumulative preference shares should become non-cumulative 
and that they should be entitled to anon-cumulative preferential dividend 
of 12 per cent. per annum. instead of at the rate of 6 per cent. per annum, 
as proposed by the board, was carried, and the resolutions were subse- 
quently adopted at an extraordinary general meeting of the company. 
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METAL PRICES.—Messrs. J. B. Garnham & Sons, 132, Upper Thames. | ELECTRICAL COMPANIES SHARE LIST. 
street, London, E.C., quote under date Oct. 1 the following as the | E Pri oR | 
: 1 > LAST ce ATE ‘ 
—— present basis prices of & Divi- NAME. Wed., | PERCENT, a ena 
New METALS. per lb. | per ton. | 3 |DEND Oct i |YigLpgD. UE. 
Ft states he Solid Drawn Brass Tubes... 944. English Lead............ £20 15 0 [| — — D Dae 
Sat Wo dey Solid Drawn Copper Tubes lgd. | Snelter’ .................. 21 5 0 
T Hrs]? Brazed Copper Tubes ... | 12d. | Autlon* sueco £31 10 0| Electricity Supply. TM 
Brazed Brass Tu bes E Ves 101 l | OLD M Sale l pel ton i 10 5/0 Bournemouth & Poole Elec. Sup. Ont. 91 ~193 517 0 Mar, Ss t 
au] Brass WES onsaascxers£es 9 Se. | Clean Scrap Copper...£66 5 0 10, 4/6 | Do. 44 per Cent. Cum. Pref...... e| 845—94 |414 9 Feb, Aue i 
Rolled Brass ............... 8d. | Braziery Copper Scrap £60 10 0 | 6/0 | Do. 6perCent. Cum. Second Pref ....| 10 —10} 5 14 0 | Feb, Aue 
! 831 | Old B : | £42 15 0 . 44% Do. 4j per Cent. Deb. Stock (red.) ....| 95 —98 | 411 9 Jan, July 
01 AYRES. Brass Sheets MI NETS 1 rass, clean ...... 4 l5 5| 4/6 | Brompton & Kensineton Elec. Sup. Ord..| 81—9 51l 0 arch 
A nat $66 64 Qppse Wiese eto 10$d. | Old Lead, less 4 lbs. 5| 3/6 | Do. 7 per Cent. Pireler sisone ccv 8|-81 |4 0 9 Mar, Sept 
| per ton. | DWE esa V T oro £18 2 6 .| 4% oe Crees (Wend Mn b dos p eoa | : 2 6| June, Dec 
1A 7; ne 5, 2/6 aring Cross (W.En ty) El.Sup.Co. = | 0 0 à 
a Copper Sheeta...........£91 0 0| Old Zing. £15 10 0 23 | Bo Aot Oe Euh oe HH |417 3 cae’ AM l 
MIR 4% | Do. 4 perCent. Deb. Stock (red.) .... 90 —92 |4 2 0 Jan, July 
! 2- ~ E alil m e Lie e m a dia ere 44% Do. 2 per Cent. Deb. Stock (red.)....| 983—100! 4 9 6 1A 
=m -  - | 2/3 | Do. City Undertaking 44% Cum. Pref} 31—4 |512 3 Jan, July : 
ee | 2/0 | NE i so as vias : Y 0 March 
dod... . 44% 0. per Cant. Deb. Stock (red.).... — 2 wu 
per tic ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. HE Chiswick Elec. Supp. Corp. Ist Mort. Db. | 87 —90 | 5 0 o | June Dec 
35 an. tp ap SAM Vil a nile cece cnet 6/0 | City oF ri poe Lighting Ord: 121 E | S 3 O| Feb, Ane 
T iK. Š | £ | AGGREGATE... 6/0 Oo pet Gent. Cum. Pref, oc sss eoe) pas 490 5 
"Inarr sud LINE. | Week | Inc. or Dec, NO. oi | Amoun, ine. or Dec || St | 973, Do. 5 per Cent. Deb. Stock (red.).-..| 114 —118 | 4 4 9 | Jame July ^ 
The trans | ended. | E | (a) Sd Amount. | !!¢- or Dec | .| 44%) Do. 4) per Cent. 2nd Deb. Stock (red.)) 93 —10| | 4 9 0 | Jan, July 
vid titus M RUPEE I os ON 5/0 | County of London Elec. Supply Ord..... 112—121 | 5 6 0| Feb Aug 
lise £ È 6/0 | Do. 6 per Cent. Cum. Pref........... 114—12 5 0 O| Mar, Sept 
n Nor. ] 1 Aberdeen Corporation...) S pt. 24 1.700 + Wo $7 29459 + 44%, Do. 4$ per Cent. Deb. Stock (red.).... 1025-1044 4 6 0 Jan, uly 
Piu Anglo-Argentine ........| , 23 56344 + 3064, 38 202269) + 4j?5| Do. S:cond Deb. Stock............ 8 —101|4 9 0| Ma NP 
xk vl Ashton-under-Lyne......| „ 27 48] + JU uo 27 12,497 + 5| .. | Edmundson's Elec. Corp. Ord........... i—t T June, July 
È Ayr Corporation ........ Pow AER 332 + 5] 19 9,878 + ' 695 Do. 6 per Cent. Cum. Pref........... 4-43 6 60 May, Nov 
Bath Electric Trams, Ltd. » 24 1075 + 90, 39 | 38,87 + m o. 6 per Cent. Non-Cum. Pref. .... 13—2 1 W | 
T Birkenhead ............ | oe 400 JTRS cR 276. -26 34,015 + 44%| Do. 4$ per Cent. Ist Mort. Deb. (red.).| 89 —ga 8 £ 0 July { 
dee Birmingham Corporation om 20, 12216 + 1,328 25 286,038 + 3/0 |t Folkestone Electricity Supply Co. Ord...| 4i- 4% | 615 0] April, Oct 
e lac vt Blackburn Corporation .. " Y ; T 2/6 | fDe 5 per Cent. Cum. Pref...... sese AP 15 2 £& Mar, Spt 
oL Bolton Corporation...... | a 28 2,822 ^ 2317 26 71,865 + : 4 Do. 44 Ist Deb. Stock (red.) ........ 89 —9]| | 419 0| Feb, Aug 
ARA Bournemouth Corporation "AE | 2,387 + 332 142» 99,093 + 9| 5/0 | Hove Electric Lighting Ord........... 7i—8} |6 1 3| April, Oct 
PNE Bradford Corporation ... uw x 9995; + 418° 26 156,243 + .| 44%) Isle of Wight E. L. & P..Co. Deb. Stock..| 89 —92 |4]8 0 sd l 
[i ds Brighton Corporation ... ,, 27 1:272 + ° 246; 26 31,914 + 5| 4/0 | Kensington & Knightsbridge Ord....... i —8 513 6 Feb, Aue X 
c.m Bristol Trams & Carriage | ,, 26 — 8,47 + 1,162 138 | 313229 + 5| 69; Oo 6 per Cent. Ist Pref.......... e| 43-5} | 5 14 0 Jan, July 
Tee Burnley Corporation..... m S2 Lnb og .291 4. xu 492 | Do. 4 per Cent. Deb. Stock (red.)....| 88 —9| |4 8 0 N (T 
The? eb Burton Corporation .... » 8 303 + 36 | 26 7,0656 + 4% |tKensIngton & Kngtbg.Co.& Notting Hill 
s. T Bury Corporation ....... » 28  L455 + 170 22 35,921 '+ (Point Station) 4% Deb. Stock (red.) 87 —90 |4 9 0| April, Oct n 
rs Calcutta Tramways Co. .. » 27 R70,96 .FrRA252  .. T ae Kent Elec. Power Co. Irred. Deb. Stock..| 74 —78 | 515 6 | Jan, July h 
Camborne-Redruth ..... uw 4 As di C C 9,460 + 3| 1/6 | London Elec. Supply Ord...... ku de i 4 7 0| Mar, le md e 
T Cardiff Corporation...... 2 Wb 2969 + 339 22 61,044 t 5| 3/0 Do: Opret PIE IH onc eod as 41—51 514 1| Mar, Sept * 
t dd Central London Railway. „ 27 44)8 — 546 39 187,293 + 4% | Do. 4 per Cent. Ist Mort. Deb....... B9 92 |4 7 D Jan, July | l 
rmn City & South London Rly -— 7 26017 — 254, 39 103,511 — 2/0 | Metropolitan Electric Supply Ord....... 3] -3j 516 0 April, Oct V 
ath its Cork Electric TramsCo... „ 25 539 + £6 38 19,233 !4- 2/3 | Do. Hi per Cent. Cum. Pref........... 44-45 |5 0 0 Jan, July A 
aT TOPO aseo irens exe! ac I9! BL7IG o 84 24 41,942 |= 44%! Do. 44 per Cent. Deb. Stock Ist Mort..| 96 —99 | 4 11 O| June, Dec 
any is MTM " S. ME 1,056 + 176 . $26 25.020 + 34° Do. 3} per Cent. Mort. Deb. Stock(red.)) 79 —82 |4 5 3 Jan, July > 
rik Dover Corporation ...... ! a. 271 BBB eB 26! 2022. 4 44%| Newcastle & District E. L. 44 Mt. Db. St.| £2 5&5 |5 4 3 a Fi 
Whi Du5lin & Lucan Railway ,, 26 go — 42 : $13 2,192 1+ -|995 | Tao: 2nd Mort. Deb, as iseseseessecs| 99 —93 ' 6 9 0 Ai h 
; Dublin United ......... s: 20) WdO!- 22253] 30 | 220,333 |— 100; 44%; Newcastle Elec. ue 44% Ist Mt.Db..| 954-971 | 4 12 3 Jan, July 
Dundee Corporation .... » 24) 1,927. + 19. 19 25,376 + | ©% | North Metro. Elec. Power Sup. 5 Morts..| 98 —ioi |419 0 " 
East Ham Council ...... a 22 982 | — 91, $26 , 26409 — 0 | Notting Hill E. L. Co. 6% Non.Com.Pref.| 10. —10} | ell 6 M 
bs Ti NIERET I X E 309; +  €0 | t46 7079 |+ t 3/0 | Oxford Electric Ord................ | 5i—62 |510 O| March 
^ Exeter Corporation ..... | a 49] 305 | + 34 | 26 | 9,335 '!4- 2/6| Do. SperCent Cum. Pref. .......... 44—5:.|]4 13 Q0 Mar. Sept ' 
i Glasgow Corporation ...| ,, 27, 21,109! + 1707, 39 | 339168 |+ 4% | Do. 4% Deb. Stock....... CONI —83 |410 0 A ‘ | 
[i à Glossop Trams ......... | à X | 136 | + I5; 39 5,075 + 5/0 | St. James’ & Pali Mall Elec. Ord........ 3 —99 |5 5 0| Feb, Aug . 
. Gloucester Corpn. ....... i | oe P y oe m 3/6: | Do. 7- per Cont Prof dues pidansa. Sa e | 5 0 0| Feb, Aug ' 
Gt. Northern & City Rly.. ae TRN w ame " | "M -| 34%; Do. 3 per Cent. Deb. Stock (red.).... 82—85} (4 2 0} Jan, July i 
*Hallfax Corporation ..... | a 43]-2419) KR — 531.25 95,375 IF L 4| 4/4! | South London Electric Supply Ord..... 21—31 |617 6 April E 
Hastings Eléc. Trams Co. | » Set 12954 4 100, $39 21959 44. 2. 5% | Do. 5% Ist Mort. Stock (red.)........ 95 9) | 5 10 nk 
Hong Kong .....esese.. | » 27 |$12,391 | + $1,132 , $39 $404,947 | — $23,330 -» | South Metro. Elec. Lt. & Power Co. Ord. Tat T Feb, Aug 
Huddersfield COTDIL sisse pi 4| 4| 62 35 56,199 i+ 5 O/8% | ‘Do. Ziper Cent: Ist Prof os .ssiccceess 1.—] >, | 6 2 01 Feb, Aug | 
Hull Corporation..... T^ NMECSA. T: p si | 44%| tDo. = Ist Deb. Stock (red.)........| 94. 97  |4 !2 6 April, Oct 
Ilford District Council... "Wu 453 | + 50: 26 11,933 p? 1/3 | Urban Electric Supply Ord...... "— ene 1—1 de April, t T 
Ilkeston District Council .| |, 24 | 138 | + l6: 26 | 3450 i+ 5% Do. Sper Cent. Pref.ex 3/-&2% in Certs) 21.50; |5 4 c April, Oct 
Ipswich Corporation .... n i 536 | + 2a | 25 12,835 + 44%! tDo. 44 per Cent. Ist Mort. Deb...... 83 —85 | 5.46 April, Oct " 
Isleof Thanet Co. ......| |, 27. 931 , + 271, 52 | 36,634 ,4- 2, 5% |f Uxbridges & District E.S. Co. 5% Db. St.) 97 —99 | 5 1-0 ^ e. x 
lmarnock Corporation .| |, 27 | 121 | + 3 | 117 , $932. 1+ 6d. | Waste Heat & Gas Elec. Gen. Stations.. 1455—1.5 [6 11 0 May, Aug. T7 
Kirkcaldy Corporation .. - E = TAE CU T. 5/3 | Westminster Elec. Sup. Ord............ 3—2} | 5 15 O | Mar, Sept D " 
Lanarkshire Trams Co. ..| ".-49 1,835 pb 153! 38 , 61125 I+ 7,537 2/3 4j per Cent. Cum. Pref. ...... 4i—5} 4 5 9 Jan, July EX 
Lancashire United ...... a 24 | 1,062, + 178 | 38 98,877 | + 6987 . l EE V 
Leeds Corporation....... » 27| 8566; + 633| 26 | 217,148 |t 14,502 ; 
' Leicester Corporation eeej œ 27| 3436 l+ i | a | PELA | I 10,217 
Ad | | 3,1 5,736 l: . : LT 
| rely Faden ie ens a cas = ya i ft tte ay Sat Electric Railways and Tramways. 1 
Liverpool Corporation ...| ,, 29 12924 | + 726, $38 435,206 |+ 36,262 | 
ivaricol Overhead Rly.. 28 | 1721 |. 402 | 39 67073 |+ 5,190 Bath Elec. Trams Pref. Ord............ * e April "M 
Llandudno&ColwynBayR |) 26. 374 | 4- lj 43 15,925 j| 1,369 0/6 | Do. 5 per Cent. Cum. Pref........... a—:: Jan, July I 
*London County Council .| |’ 17 42,339 | + 2,21 | 24 1,019,066 i+ 21,535 %| fDo. 44 Ist Mort. Deb. Stock (red.)....| 70 —75 April, Oct - b. RS 
London Elec. Ry. Co..... no wt | 12,045 | — 495, 39 227,440 I+ 3,780 44%) B'ham Dist. Power & Trac.44 1stDeb.Stck 85 —83 Jan, July EC Y 
London United ........ | » 26! 6&326|-- 527! 39 ,247096 F 2,462 4% | Bristol Tramways & Carriaze Ord.......| 51 —6| Feb, ‘Aug NM ehh 
Lowestoft Corporation 2 37i 243 , + JJ" Sl L IiL267 |t 35 4% Do. Uum. PrleloaserixackxoratFabEt] 61—7| 26 s c 
Maldstohe.....lesuosee. | i NT T: | as T Do. 4 per Cent. Debs. . ToO: ttem 100 —102 Feb, Aug. | xo 
Manchester Corporation .| ,, 27 | 18,871 | + 1.660 | 26 458,617 '+ 23,332 . | BritishElectricTraction6%Pf.Ord.NonCm| 12 —14 June, Dec p 
ersey Railway ........ » AE 2429) oe 19: 39 | 89,982 |+ 5,018 : Dö: Dat Ord, Stusvooso ss err 4 —6 a b. AE 
Metropolitan Dist. Rly...|  , 27 12433 | ^ 1621 39 . 592,859 (+ 18,457 Do. 6 per Cent. Cum Pref...... e| 85 —8) Feb, Aug | i^i ) 
elson Corporation ..... L OU 233 | + 21! 26 5,649 I+ 35] Do. 7 per Cent. Non Cum. Pref..... 9) —93 m aT. 
Newcastle-on-Tyne Corpn. | ss SEE 5,157} + 770); 25 125,050 + 11,202 6 Do. 5 per Cent. Perpetual Debs.......| 92 —95 April, Oct TN. MS 
Newport (Mon.) ........ t mw 27) BIE ha 171:25- 1 220234. de 1,923 % Do. 4jperCent. 2nd Deb. Stock......| 76 —79 May, Nov : 
Northampton Corporation) ” 26 8) ^ + 282, $25 15,409 |+ 979 Central London Ordinary Stock........| 73 —75 Feb, Aug 
Oldham Corporation .. | » 28 2401| + 3351, 2/ , 52855 , 3,839 Do. Gtd. Assented Ord. Stock ......| 79 =al od i. 
Perth (N.B.) Corporation.. p. 24 18]. + 19 | 19 3,402 i+ 143 Do. 4 per Cent. Pref. Stock..........| 77 —79 Feb, Aug "7 
Perth (W.A.) Elec. Trams. 34 i ig $i it T Do. 4} per Cont. Pref...............| 104 —106 M 
Portsmouth Corporation .' » 20: 2,440 + 152! 25 | 61.609 '4 2,924 Do. Gtd. Assented Pref. Ord. Stock..| 81 —33 E 
ton Corporation ....| | 24 817 + Jo | 20 235,178. ‘+ 1,221 ^] Do Dietred Sbek.cuicess avare 25 = 07 Feb 
Rotherham Corporation .! os 24. LOIS 4 2605. 125 25,181 + 6,547 4 Do. Gtd. Assented Df. Ord. Stock....| 79 —391 ee 
Salford Corporation ....| |) 29 5529 + 562. 20 | 137551 + 5325 Do. 4 per Cent. Debs..............| 97 —99 Jan, July 
Sbanghal..íieeoeeco sues » 24 $1940) + $2,287 .. xa $ City & South London Rly. Con. Ord..... É eb, Aug 
Sheffield Corporation .... ^, 28 7.585 + 823 123 195,037 17.582 Do. 5per Cent. Pref. (1891)..........| 98 d Feb, Aug 
Singapore Trams ver mul ys 27 $11,771 + $1,722 39 $451,180 i+ $58,925 Do. QD scl e¥k cea Rar antes ce S 98 c— 9) eb, Aug ‘ 
Southam ton mu 3 oe ' T $ PES | 4439 5% E pt ci torre eS DS Ets d ee s ae ; 
uthen Corporation H 24 | 1,035 ' j; 239 26 28,120 + " O. *s*9*0«0872*854$d56€02607080784 w^ al eb, ug 
‘lyb’ k n í | LH 4,397 9 Do. 4 per Cent. Perpetual Debs.......| 93 —95 
Bedae tB] 5 ZU CH) o [rs de (C 438 | SE) 4 | Do. Ape Gani PepelüalDdi i. 3 =3 Mar, Mor 
sunderland Corporation..| ,, 28 — 1,559 | + 7327 26 38513 + 4367 Fa ES edie cay ota lr ap TYDE Od ced caper Mar, Sept 
Sunderland District i » 21! 552 + 60. 47 2585) + 4:90 751.|.[Do. Ge Cum. Pref roscrecssseenese g— April, Oct 
Swindon Corporation .... , 21. 18) + 12 25 4329 + 307 4% | Imperial Tramways o aaa rusa cd US o Mar, Sept ‘ | 
Tyneside Tram. Co. .....| , 24! 517 — 5. 13 6931 + — 450 6% | Do. 6 per role le ON EIOS Mar, Sept Z 
Wallasey Corporation....| ,, 27) 1216 + 16l 126 33393 + 3,049 s EM ibe Ae Sent EA PoE ee a E ge Jan, pur | 
l Corporation ..... L c f 653 +. 72 39 24,162 + 1,677 | 2/6 | Lof Thanet E. T. & Lt. ut uaa ee A en i Mar, Sept ) 
Warrington Corporation. .| m | S: Vh * A 2 496 Do. 4 per Cent. Dəb. Stock.,...,.... 73 —78 Jan, July T 
West jen Corporation ..| 25 | 2,783 + 204 [25 70,090 + 1,958 jO | Lanarkshire Tramways. etes 9,1—10l Feb, Aug ` 12 45/7 448 8 
Wolverhampton Corpa... | AE 0072 4 cM da oo : % Lancs Utd. Trams 5 % dde LienDeb.Stk.| 77 —81 Jan, July dM A [ 
Yorkshire W.R. Trams ..| ^ 23 | L653.4- 285 39 56,687 + 6,192 sp London Electric 4% Deb. Stock........| 91 —93 am SLM op) 
| n , ó Do, 4 por Cont: Pref, sessconsiscesel 23 —78 é ey ed 
— (f | London United Trams 4*óist Mt Db. St. 6) ~ot an, July PH 
3 "n 1 j ubt 1 © WIOGR oie sesuseveve —6 eb, Aug ig 
(a) These comparisons are with ths corre; dnding p?riod last y2ar. * Partly electrical. .. | Mersey Con z s , b "7 
ł Minus 2 days.  $ Minus 3 di || Pius 3 days. — f| Plus 2 days. yo i Os ce Cee Dee Sd z = oe July i Bi. | 
BRITISH ELECTRICAL FEDERATION.—Th3 traffiz receipts on the tramways and railways Metropolitan Railway Consolidated....| 46} —45} NO i e e T T r, 
Owaed by th» companiss included in the British Electrical Federation for the week ended JIL hat uidi 
"pH were £41,183 (increase £1,692). The omaibus recsipts were ees Seale eg Y dum eee 
979), i 1 y2ar and this year tr: NEZ Lia *; 
for ihe wea of the servicss as ware working both last ; | | * No allowance has bsen made for accruedintsrest or redemntinn. + Re Diwidand - 


üciease for the week was £2,127, 
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ELECTRICAL COMPANIES’ SHARE LIST. —Continued. 


g |. Price 3 D 
g | Orv NAME. Wed, (PER CENT. E Divr- NAME. é sates IVIDEND 
L | BNC: Oct. 1 | YIELDED. 0) |DEND Oct. 1 |Ymipgo| Dur 

T Mi At St tegen hs oh Meteo d S d = Saha e tae LILL 
| Electric Railways and Tramways— Continued. | Esd] > | Telephone. £ s. d. 
2 do Metropoli an Rly. Surplus Lands Stocks. 2: ze : 2 E  F-^L, Aug 1 "Bo Gente pede Cap. SUE TM ios zs 1 19 6 ! 
7 . 93i per Cent.Preference.......... = . y ; rust 4 per Cent = 5 : 
St. 3 pA Do. 3l s ou "A" Preference....| 77 —7? 14 8 6 Fee Aus - 495 | D o Cons. Bonds 1936 hag eon wees | 195 —107 | 3 14 9 Jan, July 
St. i% | . 9j per Cent. Convertible P;ef..... 77 —79 4 8 6 Feb, Aug | St. 5% |o Angic-Portue se Tel ote Ist Mt. Db. Stk. ^ 23 —104 | 4 16 O | Mar, Sep 
d du | Do. 3j per Cent. Debenture Stock.. Boe =e | 4 2 6 Jan, July 5 5/0 | Chi GM eT d = i419 0 0 August 
ag % | Do. 3b per Cent. A " Deb. rm 87 —B2 4 6 O jan, July PE C..Sin Telephone 5% Ist Mt. Con. Bds.. ze 5.8 6 T 

| src Metropolitan District Railway Ərd.. = iu e eb, Aue i 0/7. Me nte Video Telephone Ord. Gun ii os H—1&à |513 0 Nov 
2n is | po 4} FirstePreb ule Wad e ate -— 5 7 0 Rib, Aug 0/6. Do. 5perCent. Pref.......... Le. TM d à 514 3 May, Nov 

i o. ssented Ext. Pref. (Int. Guar. by! E e 4493: New York Telephone Co. 30 yr. Bnds.. 99i -1001 14 9 6! . 
"e Und. Elec. Rlys. Co. of London, Ltd.) i mU. .4512 0 Feb, Aug 1/4 Oriental sei asera enue er anias ila um I 5 8 0 | April, Oct 
BE ae Ds) SECU M adenoma E a aus. E Tere p oop m em ee es 4 tho April, Oct 
St| 4% | Do. Guar. Stock 4 perCent...-... me 828) 415 0 Mar, “Sap | St. 4)%! Teloh, Co of Ezypt di^; Db. Ste tred).,| 95 —97 | 41a 9 e qu 
St] Ale | Da fer Cent LR ESEIE RN INE I UC BENE 

a d . 4 per Leni. DITO ..... cott nÀ n an, ` i = Ml. UOT. Frei,ecaes ecc n ERES 

] 8.d. Potteries Electric Traction Ord......... wu}? 8 2 6 April, Oct |5t 41^; Do. 4) Deb. St. Red............... 1011—103)/ 4 7 0 | jus m 
a! 0/6 l Do Sper Cent. Cum. Pref........... stk 712 0 Feb, Aug f ] 
ot te Le. 44 per Cent. Deb. Wo —( €2 —85 5 6 0 May, Nov |. Financial ays enants, | 
st "A eek ^p C. T uie EE ae Cm. Pref te E eH $5 5 3/0 Elec. & G^n. Investment 69 Seam: gi | 31 —41 6 17 Q an, uly 

t ee d'El ih ee SUE SEES 3c x^ | Jan, July [10 2/0 tGlobe Telegraph & Trust...........- ll —H14 15 4 0| Sp DcMr]u 

44% Do Aje a De SACER ctus 93 —10 4 99 Uu I0 3/0 | Do. 6perCent. Pret... ess eeee ees 12 121 14 16 0 | Sp.DeMrju 
ee © 2870o OYINAS. we cee enn n n "e | aie 94 ` ‘ 1 m pea 
Bt. Oo po D to Cm. uu Deb. Rd. St. iss | ooh 5 3 0 ii 10 6% | Submarine Cables Trust (Cert.)........| 124—127. ,4 14 3 April Oct 
«| Oo ! Sa |n. bds. (wit: Coup. 12) ... f: 6 .Q une, Dec 
e. | Yorkshire (W.R.) Elec. Trams, Ord..... - d—i | xx | J March | enia and Foreign Electric 
" 5 l/6 | Do. € per Cent. Cum, Pref... .. LLL. 3i—-3i 4 0 6! p f ailway3, Tramways, ia 
t.|d70, Do. 44 per Cent. Ist Debs...........| 81 —85 (5 6 O Jan, July t 2/9 | Anglo-Argentine 5% Cum. Ist Pref......] 44H 15 10 April, Oct 
| Electric Manutacturing, & | | S gus uu. | E [1/5 o) Jan, July 
; "0 0. 4"$ Deb. Stock... 00. pope nde = i 

t'i% Picus Sie Corde Dek Stee coc S ec qo hog St. 4§°,| Do. 44% Deb. Stock...... iiri 901—934 | 4 11 3| e Dee 

1 1/43! Aron Electricity Meter Ord . TEAT &k—Hü 714 O ka St. | us Do. an Deb, Stock a ae a a E 984 —100} 4 ly 6 

1] 0/7! Do. 6% Cum. Pref.... EU each PIS. 714 O | April. Oct St. 5^2 Auckland Elec. Trams, 5D: əb. (red.)..| 100 —102 | 4 18 0 Jan, July 
100, 5*5 | tOo. Ist Mort. Con. Dbs........ e | 8Bi-X! 51e 0| "' t| 4/0 | Brisbane Elec. Trms. invest Ord....... 711-4 |5 4 6 May 

1 0/7! Autornatic Telephone Míg.Co.6^. Cm. Pt ! IÓ—15 5 l 6 Mic E! 2/6 Do. 5 pr Cent. Cum. Pref se 892£2259:5 4t —5t 4 17 6 May Nov 

1! 1/93. Babcock & Wilcox Ord....... i up 35—3i 416 9; April, Oct Jot; 4420) Do. 44 per Cent. Db. Prov. Certs..... 99 —102 |4 8 6] Jan,’ July 

WoO Do. Pref. e.cQexedu e xA mE Y eels. 4 51040 7 St.! 8^, | British Columbia El. Rly. Db. Ord..... 125 —128 / 6 5 O0 | Mar, s 

& 4/0 British Insulated & Helsby Cables Ord.. t—8; 514 0! jul xi Feb St 6% Da. Pref. Ord. Stock ..oecae aka tll —115,5 4 9 May, Nov 

t£ 3/0 | Do. 6perCent. Pret... llle ee | 6 55 5.412 0 A July St. | 5% | Do. 5% Cum. Pref. Per. Stock ......| 101 —105 | 4 15 0 Jan, July 
St. | 4^. Do. 4j per Cent. lst Mort. Deb. (red.). 100 —i03 . 4 7 ©, Jan July } 46 48%) Do. 4} per Cent. Ist Mort. Dos... .... 100 —103 | 4 7 6; April, Oct 
St.| 5% Do. 5% Mort. Deb. Stock ........-. (10 —103 417 0 ^" IOC, 44%) Do. Vancouver Power Debs......... 71 8 9| Jan, July 

1| 9/7. British ni M. Ericsson Mfg, Co. 6^4 PL..| #—lk 5° 6 6 » 3t. 41^, | Do. 4} Perp. Con. Deb. St......... 31 —91 | 410 3 is 
St. | 44% British Thoms'n-Houst'n 44% Ist Mt. Db' 9201 —951 14 12 0. Mar, Sert zr 529 BS $65 Ee en Ist Mt. Db | 39 —101 | 419 Q Mar, Sept 
a ia UE Ira 10 Dr ae E es kis Feb, Aug - 6% i rd Sock or ity Tram, 1s 87::31- |- 32-0 | Reb: A 
| : 5 = = sig ol ED M LC MEME MEME Deb, oe I MOM , 

St. 45, ne 4 ae QU MOM. Db. S. K 66 —9 |5 16 0 Jan "July E| 5/0 | Calcutta Tramways (1 tc e ;810). ies 6 —64 | 6 3 O | Mar, Sept 
**| 579 Brush Elec. Ene. Co. Prior Lien Deb. Stk 701—754 6 12 0 , * 2/6 | Do. 5 per Cent. Cum. Pref .......... 4j—51 | 417 6) Jan, July 
St.| 4%) Do. 44% Perp. Ist Deb. Stk......0e- . 35-40) 11 2 O | Mar, Sept [St | 44%} Do. 44% Ist Deb. Stock (red)......, 96 —9 |411 O0 Jam July 
3t | 48% Do. Perp:tual 2nd Deb. Stock ...... 23 —27 1613 0. Jan, July l 1/0 | Cape Elsctric Tram Shares ............ | #—# (620, 

i| IO Callender's Cavle Con. Ord......... ee. 1) —113 6 80| Jan, July 5; 3/3, City of Buenos Ayres dram. oe. (1904)Sh 5—5} 411 0 F, My, A, N. 

|| 2/6 Do. 5 per Cent. Cum. Pref........... 4i —5! 417 6 Jan, July St | 4% | Do. 4 per Cent. Deb. Stock....... ...| 92 —97 430) June, Dec ' 
oH ub Do. 4} per Cent. Ist Mort. Debs. (red.; mel 411 0 Nov, May St ae ! dd T S PATER 904—944 | 5 5 10 May, Nov 

v -Kellne lkah TOME SUE Sk —4 Me) e 6% | Flavan y n " 
Sti. 4j?o | d et Ist roo Deb. (red.1. (os ios : 5 E | oe Ar pres year COUP Bidsneouswxd e kr sra neah | 94)]—98) 5 1 6 | Feb, Aug 

l yé. | Coniolidated Electrical Co. Ord........ iie mo i | dd dud 96 Mons fons tame Co. 5 per Cent. Ist, 87 —92 | ae * j 5s | 

E solidated Signal Co...... eee TN hil c or S. leeren EM = ; June, c 

1 T y poss BC HEOR qur pos i i D A S LÍ a | Kalgoorlie Elec. Trams. Sh ...........1. abd ae | May 

39. .. | Crompton & Co. (Nes. O E» ete Jan, July St.) 5% | Do. 5 per Cont. "A" Deb. Stock....| 85-90 | 511 0 | Jan, July 
IB KW Gt bi More bee edi) Cg qu LE EH o i di 

.. | k, e ecc) i] c] n = * a å essees’ eg ) y 
dou Det bore Cum Bue im | Ean eee E 1 o/7!| Do. 6 per Cent. Cum. Pref... 222! i] t-te |5 2 01 Jan July 

5, .. Edison & E USA United (“A Sh.) (£3 pd.) ^ 4 : | Feb, Aug Jot, S% ) Do. Soper Cent. Reg. Mort. Debs...... 91 —Yo 5 4 O Jan, july 

3.94 Dor. 19: pald) E se eei eerie 11—11 |. .. | Feb) Aue f a< 3/0 | Madras El c. Trams. 6% Cm. Pret. ie} 48-5 |é O 0| Mar, Sept 
St. 4% | Do. 4 per Cent. Mort. Deb. Stock (red) 53 —62 i6 9 0 June, Dec St. 5% D>. 925 Deb. Stock s.. lerroren.. 101 —103 ! 4 17 0' an, July 
St. | 5%%  tDo. 5 per Cent. 2nd Deb. Stock......, 63 —63 | ? 7 01 Mar, Sept 10U, 5% | Manaos Trams & Lt. Co. 5% Debs.. l 8/7 —83 512 0 an, July 

2 5% Electric Construction Co... .... s.s. uq NES" 6 13 6 jubes .. | 5^? | Manila Elec. Ry. $1,000 Gold Bonds.. 97 —99 |5 1 0 Feb, ‘Aug ! 

z 1/4} Do, 7 per Cent. Cum. Pref........... ' i- 650 Jan; Juy | 106 $14 | Mexico Trams. Co. Com. St............. 1 91-95 12 7 6; F,My.Aug,N 
St. 479 Do. 4 per Cent. Perp. Ist Mort. Debs.. 78 —81 418 9 Jan, July e 579 Do. Gon. Con. Ist Mrt. 5°% Gold Bs. |. 9] --933 | 5 7 9 Mar, Sept 
10, 6/0 Genera) Electric 695 Cum. Pref......... ' “99-10 517 0 June Dec | 10 6% | Do. o 90 yr. Mort. Bds.... cece eceee 93) —95b (6 6 O0 | Jan, July 
stl 4% | IDo. 4 per Cant (et Mort. Deb: NM 87 —92 |4 7 0' Mar, Sept | St | 45 Montreal St. Ry. Sterling 4j per Cent. 

5 500 Henley's Telegraph Works Ord......... 121 —13 | 5 8 0 Feb, Au Deos. (1922) (Nos. 601 to ont VERUS 97 —99 |411 0! Feb, Aug 

5.2/3 Do. 4j per Cent. Pref........LLuuue. | 448—554 9 O Feb, Aus | St. 4p?! Do. — do. (Nos. } to 4,602).. .| 98 —100 |4 10 0 T 
St. | 44% Do. 4 per Cent. Ist Mort. Deb. Stock..' 121 — 103 | 317 9 Mar. Sept Lore | Perth Elec. TramsOrd................. || H—li 4 00 May 
10 95 , India Rubber Gut. Per., &c., Works Ord. 13-11] 5 5 ^ Feb, Aue 5 3/0 Ronen els Trams. & Supply Co. 6% | 5—st |s10 6! fan Jul 

i ee E we t 419 QO§ | |... FOS | | Oum Fi........e. oocecoitcovvcocee BEES: , 
100, 4% too 5 per Cent, Cum Pret... ord Dad on NOEL IE Dos 4b. lat Mort DOO Se 95 —9? | 412 9 | Jan, july 
fn E er LGR UN HN. 2 j4 !. ande 100; $1} | Rio Janeiro Tram, Lt. & P. Co F.My,Aug,N 
doe "National Elec. Construction Co......... i1 | NE April $i Do 120 e OO i uersa. 1021 103] au lu ek 

T e. 5 Richardsons, joi n tot Ltd., Ord.' i— ; I Nov i ! $49 | «Do. 50 A M B Sessesssesooone 915—950 | $ 4 6l Jun, Déc 
st! 44% 5 dh Cent: Perp. D Deb. Sucks iil "T. h 730 peed Jub 10€ $24 S20 Paulo Tramway, Lt., Power........| es a 

5 .. Simplex Conduit 6 per Cent. Cum. Pref... — 4j—5 ` ; Y |... 39; | Do. SperCent. Ist Mt. $500 Db... ' 102) 1054! 4 15 0 June, Dec 
12 12/0 Telegraph Construction & Maintenance... 37 —39 6 4 O | Mar, uly f St 5° | Do. 5p'rCent. Perp. Cons. Deb. Stock 100 —103 | 417 0 " 
109! 4°% Dos 4 per Cent. Dub. Bonds (1909).... 96 —98 4 ] 6 jan. hay 109 44"4| Toronto Ry. Co. Ist Mt. 4}°4 Ster. Bnds.| 97 —99 | 411 0 | Feb, Aug ) 
* ASO Vickers; Ltd. Otdse cisco e ee eros buenos: 512 6 ee | C»lonial & Foreign Electricity Supp, &c. | 

jt eee T nL oe es Se Ae Gk, ae s! 3/0 | Adelaide Elec. Supply Co. 6% Cu. Pr. ..| 4¢—St_ |517 6| Mar, Sept 
F go Do. 5 per EE AES RA EE 38 zr 418 0; Z StS. Do. 09. Di. SUC o est sceves de: 102 —104 |4 6 6; - 

.| 4/9 Do. 4 per Cent. Ist Mort. Db. k.(red.) 951—971 | 4 2 O | June, Dec 10: 6/0 Bombay ES. & T. E Cum. Pref, ....| 101—114 15 4 0, T 
100, 44% Do. 44 per Cent. 2nd Mort. Ded. (red) 103 —105;4 5 9 June, Dec [St 4jo;| Do. 4i por Cont. Dob. Stk. (red) | 94 —96 |414 0, Jan, July 
100; JJ Do. 5 per Cent. yi Mort. Debs. Scrip. 104 —100 | 4 14 3 (e 100. 5*5 | Do. Sper Cent. 2nd Mort. D ^ Stock. 96 —9) | 5 1 0 L 
i0; 12%: J, G. White & Co. 6% Cum. EN 144—i5p. 715 0 | - 5| 5/0 Calcutta. ‘Elec. Supoly Ord.. ceecee) 24-78 | 5 6 3 | April, Oct 
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THE 


ROUND TABLE. 


The password at the I.M.E.A. Convention will be, we are in- 


formed on the highest authority, " G.M.G." 
* * * * 


Will the line to Kingston be electrified in time for the 
I.M.E.A. Meeting at the Empire Theatre? 
* * * * 
Now that Mr. F. W. Purse has gone to Carlisle he will quite 
naturally become the treasurer of the Point Fives. 
* * * * 
We have received the following open telegram addressed to 
the Electricity Supply Publicity Committee: “Get on or 


get out.” 
l * * * * 


The Kaiser’s motor car is to be provided with an electric sign. 
We may perhaps in future, therefore, see the outside of Buck- 
ingham Palace lighted electrically. 

* * * * 

"The most successful cooks," says an advertisement, 
“invariably employ modern gas cookers.” A correspondent 
asks whether this is cause or effect. 

* * * * 

Until the return of the winter season Mr. Real Red Heat 
Bastian will, we understand, be in apogee. During the period 
he will also refrain from publishing weather reports. 

* * * * 

Among the engineers on the short list for Carlisle was Mr. 
Sankey, of Whitehaven. After the decision of the committee 
he and the other unsuccessful candidates were, w2 understand, 


distinctly Moody. . 
* * * 


To-morrow the Building Exhibition opens at Olympia and 
will remain open until April 26th. We hope to be able to record 
that architects, builders and electrical contractors were 
observed fraternising at the bars. 

* x * * 

The editor of one of our Id. contemporaries has written a 
book entitled " The Religion of the Open Mind,” and the 
“Times” states that it has a sympathetic foreword by Mr. 
Eden Phillpotts. This interesting event leads one to hope that 
the title to the sequel (if it could be written) may read `“ The 
Religion of the Totally Enclosed Spirit " with a sympathetic 
foreword by Sir Oliver Lodge. The sales among electrical 
engineers would be unprecedented. 


THe SEVEN AGES OF AN ELECTRICAL ENGINEER. 


's arms, but 


'Tho ^wli d puking in its nurse 
I, The Infant, not mewling and puking Datti. Wallahs 


making practica! experiments in clectrostatics.—From the 
Annual Dinner Programme. 


SUPPLEMENT to “The Electrician,” April 11, 1913. 


It is rumoured that there will be a meeting of the Point Fives 
during the I.M.E.A. Convention in London. If the number 
of the band is by that time 13 our Scotch friend on the *: J. O. G.” 
might, we sugyest, be invited as a concession to the super- 
stitious. He might as well be put to some useful purpose. 


* * * * 


Mr. J. 5now Huddleston presided at the last of the informal 
meetings of the Batti-Wallahs’ Society this season, at Victoria 
Mansions Restaurant on Wednesday, 2nd inst. There was a 
good attendance, and the evening went with the usual jovial 
swing, there being a good show of B.-W. talent in the after- 
dinner informal programme. We remind our readers that the 
last smoking concert of the season will be held on Friday next, 
18th inst. at the Holborn Restaurant in the Council Chamber 
at the usual time. After this function there will be the river 
trips to look forward to. 

* * * * 

Congratulations to Mr. Frank Shaw, the Mazda lamp 
advertising manager. whose wife has just presented him with 
à daughter. 

* * * * 

A mining contemporary tells the tale of a novelist whose hero 
made a kitchen for himself in a cave. That he might have a 
place for his stores, we are told: ** With infinite patience and 
an old axe he had chopped natural shelves in the rocky walls. " 
This reminds us of the novelist who killed a Minister (the 
President of the Board of Trade, we should imagine) in the 
following way: The villam took up a strategical position on the 
roof of the offices, rang the Minister on the telephone bv putting 
the wires together, and then connected the same telephone 
wires to the overhead power supply, which ran close by. The 
result was that when the Minister answered the telephone he 
was so shocked that he never recovered. 


* * * * 
OUR HOT PLATES. 

No. 19 (very 'ot) to— 

Mr. John Christie for the electric kitchen at Staffords’, 
Brighton. 
No. 20 (with special porcelain handle and feet) to 

Mr. C. H. Yeaman for his new central power house in the 
Federated Potteries towns. 


THE “POINT FIVES." 


Mr. A. S. Blackman (Sunderland).| Mr. F. W. Purse (Carlisle). 
Mr. J. Horace Bowden (Poplar) | Mr. T. Roles (Bradford). 
Mr. W. H. Cooke (Luton). Mr. A. H. Seabrook (St. Maryle- 


Mr. C. S. Davidson (Barnes). bone). 
Mr, J. W. Hame (York) Mr. H. F. Street (Southampton. 


Mr. E. R. Hill (Reading) 
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THE THOMSON (Patent) 


| ELECTRIC LAMPS 


NEW PRODUCTIONS. 


New Lamp known as the Military Type 
giving 20 hours’ light. 


Strong, handsome, dull-black lacquered 
case, with sliding front, fitted with turret 
reflector and powerful bull's-eye. Improved 
switch, unspillable accumulator and glow 


lamp. Complete. 
2 and 4 volt, 


Price 12s. 6d 
WRITE FOR CATALOGUE. 


sl L. E. WILSON & CO., 


Telephony, 20, Cross Street, 

Manchester. 

Terini : MANC H ESTE R. 
City 344. 


oigtizes ty GoOgle 
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SIEMENS 


MOTOR CONTROL 
PILLARS 


Motor Control. Pilla;s equipped with 
y Starter, Switchbox, Ammeter and 


“ZED” FUSES. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD Orrice: CAXTON HOUSE, WESTMINSTER, S.W, 
Telephone: Gerrard 860. Telegrams: ‘‘SIEMBRALOS, LONDON.” 
Supplies Dept.: 39, UPPER THAMES STRBET, H.C. 


Telegrams: ‘“ SIEMOTOR, LoNDow." 


Telephone: Lonpon WALL 8270. 
BRANOHES : 


BIRMINGHAM — GLASGOW SHEFFIELD OALOUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWOABTLE CAPE TOWN MADRAS RANGOON TORONTO 


SENSE A E E I SN Ne eR ee 


INDESTRUCTIBLE CABLES. 


Bare conductors, when installed in the open air under normal 
conditions, are subject to oxidation caused through atmospheric 
influences, and become reduced in section, strength and conductivity. 
When wires are installed in chemical works, railway tracks, or run 
through tunnels, their durability is tested to the utmost. When 
indoor installations are periodically or constantly exposed to acid 
vapours, or when the wires are installed in mines, chemical works. 
breweries, distilleries, mills, or similar places, the same deteriorating 
influences are present. Formerly heavily rubber-insulated or pro- 
tected wires have been in use, but experience has shown that they 
failed and have had to be replaced. An insulation comprised of a 
mixture of red lead, linseed oil and other ingredients have been found 
to resist atmospheric and climatic influences, damp or dryness. as 
well as the influence of chemical fumes and acid vapours. The main 
advantages of this"' Indestructible” insulation are said to be ability 
to resist atmospheric and chemical influence, great mechanical 
strength, caused through an oxidising process to which the insulation 
is exposed, and the prevention of short circuits. 

In tropical countries, and in the vicinity of the coast, the '* Inde- 
structible " wire has proved successful. The resistance of the‘‘ In- 
destruetible " insulation against moisture and cbemical fumes has, 
it is stated, rendered it most suitable for installations in mines, damp 
tunnels, cellars, stables. breweries, distilleries, bleaching and chemical 
works, mills, locomotive sheds, &c. 

To meet the many demands for which'* Indestructible " cables are 
adopted, it has been necessary to manufacture different, grades of 
insulation, details of which are as follows: Insulation J.—The con- 
ductor is insulated with a braiding of jute, impregnated on the “‘ In- 
destructible " system. This class is used for open-air telegraph and 
telephone lines which require a protection against atmospheric in- 
fluences only. It is suitable for installations in tropical climates, 
and work near the coast. Insulation P.B.J.—The conductor is 
insulated with a double layer of impregnated paper, covered with a 
spiral layer of cotton, braided with jute, and impregnated on the 
~“ Indestructible " system. This is a protection against atmospheric 
effects, and is largely used for telegraph and telephone lines which are 
installed in the neighbourhood of other conductors, on the same poles ; 
also for lines crossing railway tracks. It is further specially suitable 
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for installations near chemical works, or where severe atmospheric 
conditions prevail. Insulation G. À. E. —The conductor is insulated 
with a four-fold layer of impregnated paper, covered with a spiral 
layer of cotton, braided with jute, and impregnated on the “‘ Inde. 
structible " system. "This class of cable represents a higher insu. 
lation than the foregoing. and can be used under the most severe 
conditions. It is a complete protection against all kinds of chemical 
effects. and the makers state that no atmospheric influence will inter- 
fere with the working of any wire covered with t's insulation. 

The wires insulated as classes J., P.B.J. and G.A. E. must be in. 
stalled on insulators. They must not be drawn into pipes or casings, 
as only by being exposed to the air the insulation gradually hardens, 
and increases in value with the age of the insulation. This is one of 
the most important advantages of '* Indestructible " insulated wires. 
Insulation R. T.J. B. —This class of cable represents a rubbher-insu- 
lated wire. manufactured with a standard insulation resistance of 
either 300, 600. or 2.500 megohms per mile. then braided and impreg. 
nated on the ** Indestructible " system. It is specially suitable for 
all kinds of indoor installations where the wires are exposed to mois- 
ture. chemical fumes, or other deteriorating effects. It is largely 
adopted in chemical works. breweries, distilleries, mines, boiler houses 
stables. &c. When installing this class of wire it is advisable to run 
it on insulators. as the best results are only obtained by exposing the 
insulation to the atmosphere. 

The “ Indestructible " insulation can be applied to any class of 
cable, and quotations to any specification can be submitted. Inter. 
ested readers may obtain these from Scholey & Co., who are placing 
this class of cable on the market. 


PROGRESS IN ELECTRIC TIME SERVICE. 


The Synehronome Co. inform us that progress in electrical time 
service is being steadily maintained and that business firms are 
beginning to appreciate more and more the advantages resulting 
from uniform and accurate time keeping. Many people used to be 
under the impression that the introduction of an organised system 
of time keeping was too big a problem to be undertaken at any other 
time than when rebuilding operations were going on, but, as on 
indication that this is not the case. Messrs. Wm. Whiteley, of Bavs- 
water. have decided to equip the whole of their extensive premises 
with the “ synchronome " system of electric clocks. This decision 
has been arrived at 12 months after their new building has been in 
occupation, and goes to show that the simple wiring required can 
be easily provided without trouble or disfigurement. The inste!le- 
tion will amount to close on 100 diels. 


FORTHCOMING EXHIBITIONS. 


There will be numerous opportunities afforded the electrical 
industry during the coming season for giving prominence to devices 
for industrial and domestic uses of electrical energy. The value of 
exhibitions of a more or less industrial and commercial character. 
which open in May and remain open until October, is being recognised 
b ; electricity supply undertakings in the cities and towns in which 
these displays are given. This class of co-operation is particularly 
useful as a supplementary method of giving publicity to electricity 
supply to that afforded by a permanent showroom, We give parti- 
culars below of some forthcoming exhibitions the details of which 
have recently come to hand.” 


SHEFFIELD. e 
There is to be an important exhibition held at the City Exhibition 


Hall, Sheffield, from October 24 to November 15 inclusive. This is- 


being orgznised under the auspices of the Sheffield Health Association 
and the Sheffield Smoke Abatement Societ y. and is under the patron- 
age of the Lord Mayor of Sheffield, Ald. S. Osborn ; the Master Cutler 
of Sheffield, Mr. J. Rossiter Hoyle ; and the president of the She tield 
Chamber of Commerce, Mr. T. W. Ward. The hon, secretary for the 
exhibition is Mr. W. Bashforth, and the offices are at 45, Bank-street. 
Sheffield. We gather from a preliminary prospectus which has been 
sent to us by the hon, sccretary that the exhibition will include three 
main sections dealing with fuel. light and power. In each of these 
there will be sections dealing with clectricity for cooking. lighting 
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Victoria Works, 
CHARLTON, 8.0., KENT. 


Telegrams: 


Telephone: 
Juno Chariton-Kent. 


Woolwich 4338 (6 lines) 


THE ILLUSTRATION SHOWS 


A “SKELETON” BOARD OF 


IRON & MICA CONSTRUCTION. 


SPECIALLY SUITABLE 
FOR EXPORT. 


No Broken Slabs 


and power respectively. The Advisory Committee includes Mr. S. E, 
Fedden, general manager of the Corporation Electricity Department. 
and we are convinced that in his hands the display on boh»lf of 
electricity will be adequately carried out. Mr. Fedden will be ably 
supported by Prof. W. Ripper. of the Sheffield University. There 
will be a gas section of the exhibition, and this should spur the elec- 
trical men in the Sheffield district to great efforts in producing a satis- 
factory competitive display. 

We notice that in the section dealing with power. acetylene weld- 
ing and cutting are represented, but there is no reference to electric 
welding or electric furnaces. Possibly this omission may be remedied 
later. 

LIVERPOOL. 

Preliminary particulars are being announced of the Liverpool 
Exhibition. which is to remain open from May till October and will 
be held on a large site in Edge-lane. The buildings will inelude a 
palace of industries and a separate palace of electricity and machinery. 
In this latter building there will be a complete electric restaurant. 
which we feel sure will be well patronised by the Liverpool public. 
The general manager is Mr. C. P. Hainsworth, and his address is 31. 
North John.street, Liverpool We understand that Mr. Harold 
Dickinson, the newly appointed engineer and manager to the Cor- 
poration, is co-operating with the committee executive and has 
practically undertaken to run the whole of the exhibits in the p :lsce 
of Electricit v. 


s ROBUSTRAMS." 

A massive lantern, wherein a 100-volt 20-watt Osram lamp is 
fitted, had been in use for some considerab!e time when recently, 
w.thout previous warning, it dropped from its position on to a stone 
floor, a distance of 17 ft. The impact was so great that the fram>- 
work of the lantern was bent out of shape, and so badly damaged 
that it was impossible to have it repaired. However, the 
Osram, which had fallen with it, was found to be in perfect 
condition, and when tested instantly lit up, apparently none 
ths worse for its tremendous’ shock. Particulars of another 
case have been furnished by Henry Wallwork & Co., engineers and 
machine makers, Rodgers-street. Manchester. In their lighting 
installation they use 200-watt Osram lamps suspended from special 


fittings. Through some defect in the holder of one of the fittings 
arcing set. up, which burned away the barrel of the holder, causing 


the Osram lamp to drop to the bottom of the glass globe. The lower 
portion of the globe was broken, but sufficient glass remained to kp 
the Osram lamp from falling further (as shown in the photogr. pa). 
On examination this Osram lamp has also been found to be intet, 
with the exception of a slight defect in the cap. The dark spots seen 
on the photograph show the deposit caused by the fusing during t h^ 
arcing. 
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View oF LANTERN AFTER ITS FALL. 
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For some years the Witton-Kramer Electric Tool & Hoist Co., of 
Witton, Birmingham, of whom the General Electric Co., of 67. Queen 
Victoria-street, London, are the sole selling agents, has been turning 
out electrically-driven tube cleaners, Quite a recent pattern, which 
was built to Admiralty specification, is shown in the accompanying 
illustration. In the Witton-Kramer tube cleaners the portable 
motor may either be accommodated on a sma]l truck or be equipped 
with eyebolts for chain or rope suspension. In the present example, 
the latter design was specified. The motor and starter are combined. 
the starter being found at the hack of the motor shell, The motor 
is of 1:5 H.P., 110 volts, and works 
at 1,500 revs. per min., but the 
speed of the flexible shaft is re- 
duced to the required working 
speed by machine-cut case-hardened 
steel gearing runninginoil. Tothe 
slow-speed spindle of this gearing is 
attached the flexible shaft, which 
consists of a central core of steel 
wire wound in alternate directions. 
Special end bearings to the shaft are 
provided. $ As to the cleaner head, 
this is of the George & Dormoy 
patent type and consists of,three 
groups of cutters arranged, coni- 
cally, sloping away from! the shaft. 


METHOD OF SLINGING WirTTON-KRAMER TURE 


(LEANER FoR USE. 


The cutters are held in a frame, and successive 
cutters have teeth of unequal pitch. The scale is 
attacked gradually along the conical surface so that 
the work is evenly distributed amongst the cutters, Springs press 
the cutters against the scale'and permit them to pass round curves 
and to do their work in spite of the tube being flat or oval. 


ELECTRIC COOKING AT BRIGHTON. 


The progressive attitude of the Corporation electricity department 
in securing good and attractive customers has always appealed to us. 
We have recorded their exploits from time to time, in checking the 
exaggerations of an over-ambitious gas company. and chronicled 
the incidents which have led up to the discomfiture of that organisa- 
tion on not a few occasions. Our readers may recall the interesting 
fict that it was the Brighton & Hove Gas Co. which essayed tests 
oi a‘ Tricity " cooker and a gas oven. and found it necessary to make 
a number of important, not to say vital, corrections in the published 

esults. The penchant for exaggeration which Americans and the 
gas interests seem to share about equally, is evidently producing a 
reaction in favour of other methods. At any rate, this is becoming 
apparent in Brighton. judging by the particulars published in the 
" Brighton Herald " of Saturday, April Sth. which relate to the 
inauguration of an important electric restaurant at Messrs. Staffords, 
of Western-road. This establishment employs about 100 assistants, 
most of whom reside in the company's boarding house in Crown- 
street. > This installation will undoubtedly prove an excellent adver- 
tisement for clectric cooking in Brighton, because it will be inspected 
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| REYROLLE & CO., Ltd. 
| Ironclad Switch-Gear | 


WITH 
Complete Enclosure of all Conductors. 
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by that class of prospective consumer, the restaurant and hotel 
proprietor, which the electricity department is most anxious to 
convince. All the local calumnies heaped on electric cooking by 
gas advocates will vanish into thin air with the sitting up of equip. 


THE RESTAURANT WHERE THE ELECTRIC MEALS ARE SERVED. 


ments such as that put into Messrs. Staffords. The range, one of 
T. & J. Jacksons’ make, is a large one, having a total loading of 
25 kw. There are two ovens, each taking a maximum of 6 kw. in 
three heats, between the ovens is a roomy hot cupboard supplied 
with heat from the ovens at each side. 
Surmounting the ovens are eight hot 
plates of the sizes and capacities as 
follows, and each has three heats :— 
Two 12 in. max. loading...2-5 kw. each. 


ery 


.t 10 in. Vs S i kw. » 
À A a e wel Dkw. a 
wo ‘i, eA 6 OBkKwW. , 


The circuits for both ovens and all 
the hot plates are brought out to an 
independent control-board | mounted 
on the wall to the right of the range. 
Four point turn 
switches. fuses and 
E redlampsare neatly 

-opa mounted on this 

~ board. The range 

supplies meals for 70 persons, and, although only used for a fortnight. 
the management find there are many economies which the equipment 
has over a gas range. Mr. Christie and his assistants are to be com- 


ELECTRIC KITCHEN EQUIPMENT. 


plimented on obtaining this business, and we hope it will lead to 
many restaurant orders in the district. 
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e Q Cceeas Ike success 
fs | And our success means your success; for every 
-- lamp we sell means a profit for some contractor. | 
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ahve 
E ope "Elasta" Lamps have succeeded 
pa They are making money for contractors, The public HN | E 
IS demanding them. Are you ready for the demand? | | | | 
Stock these lamps, they are | : E 
Unaffected by the Patent Situation. | | | 
Do you know of our excellent terms? 
| | | | 
MAH 
| | | 
| | 
MAH 
| | | 
I 
i 
| 
A 3 1 2 b 
a POPE'S ELECTRIC HYTHE ROAD, IM | | e 
is LAMP CO., WILLESDEN, INI 
N i| C/MITED, LONDON, N.W. | | | 
i Teleph ne: Telegrams : I | | 
x 1170 Willes:len. “Planetary, London.” | il | 2 
i LAU 
7 THE BALLOT LIGHTING SET. 
In the description which we recently published of the stands at the 
Cinematograph Exhibition we referred to the Ballot petrol-electric 
set, which is being manufactured in this country by Mr. A. A. Godin, " 
and mentioned specially the design of the water-cooling and circu- : 
lating arrangements. The adjoining illustration shows how the 5 
flywheel is made to act as a reservoir for the water and is provided 5 
with a fan by means , 
of which cool air is = 
drawn against the i. 
Hywheel and is also 
delivered to the : 
cylinder head to as- 7 
sist the water cooling. i 
The set is absolutely ^ 
self - contained and 
there is no necessity 
: for the introduction ' 
Of separate water Po 
tanks or water circu- i 
] lating arrangements. l 
The capacity of the ae 
set is 900 watts, and 
the petrol consump- 


THE BALLOT ELECTRIC LiauriNG SET. set. 


tion is only one gallon 
every 44 hours, and 
the lubricating oil is 
used at the rate of 1 
gallon every 36 hours. 
It wil be noticed 
from the illustration 
that the oil and petrol 
tanks are mounted 
together above the 
BR ar mw | | flywheel in such a 
Rim NET rry. | position that they 
= — | add to the general : 
compactness of the : 
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THE B.T.-H. AT THE KINEMATOGRAPH EXHIBITION. 
wma) d au Js: 

The stand of the British Thomson-Houston Co. (Ltd.) wes chiefly 
devoted to lighting appliances. for picture theatre illumination is 2 
field which presents great. possibilities. $ We referred to these in our 
issue of March 28th, and now give a general view of the B.T.-H. Co.’s 
stand at the Kinematograph Exhibition. Amongst. the exhibits 
of a more definitely theatrical character were B.T.-H. flood and lens 
stage arc lamps and steve well and floor pockets and connectors 


B.T.-H. STAND AT THE KENEMATOGRAPH EXHIBITION. 


All of the stand lamps were in circuit with a B.T.-H. metallic dimmer 
and from time to time the light was turned down by the attendant. 
thus providing a practical demonstration of the even and gradu! 
adjustment given by this apparatus. The B.T.-H. dimmer is made 
up of one or more resistance plates of standard size, each plate being 
provided with a lever for varying the resistance. The levers of the 
several plates may be operated separately, or by means of an inter- 
ocking arrangement, in unison, so that any desired dimming effect 
can be obtained. 


MUCH LIGHT IN LITTLE SPACE. 


The British Thomson-Houston Co.’s new concentrated filament 
Mazda lamp, to which we brefly referred last week, is made in three 
sizes—50, 100 and 200 watts—and in voltages ranging from 12 to 
200. The filament is made of drawn tungsten wire wound in a very 
narrow spiral, which is formed into a series of loops bunched closely 
pogether. By this means it is possible to get & high candle-power 


The ALUMINIUM CASTINGS Co., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 
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MECEL? 


BEDFORD 
AND 
LONDON 


filament in"a"small compass. For example, the 100-volt 100-watt 
lamp (giving approximately 100 c.p.) has a filament which could b. 
contained in a cubical area measuring } in. by 8 in. by ŝin. Thi: 
new Mazda lamp has been designed for use“with parabolic reflectors 
in motor headlights and searchlights, and in photographic enlarging 
lanterns and small cinematograph projectors. For these purpose. 
the lamp has advantages over the ordinary incandescent electric 
lamp in regard to cleanliness and safety, and, in addition, gives thk- 
concentrated light source necessary for eccurate reflection with 


MAZDA 


(WIRE) 
B.T.H. PATENT. 


parabolic reflectors or by means of lenses and condensers. Both ges 
and oil lamps get hot and give off fumes, and ventilation is necessary. 
For these reasons it is impossible to set the lamp back in æ deep 
reflector, and only a small portion of the sphere of light emitted by 
the flame is reflected. With the new Mazda lamp there is no need 
of ventilation, and as little heat is given off by the lamp it can be set 
in à deep reflector without injury to the surface. The Mazda con- 
centrated filament lamp provides an effective light source for all 
purposes where it is desired to throw a powerful beam of light in one 
direction. It should prove a boon to photographers and others 
using projector lamps. 


CONCRETE POLES AT THE BUILDING EXHIBITION. 


At the Building Trades Exhibition at Olympia, which will be open 
from April 12 to April 26, Messrs, Siegwart (Ltd.) will have an exhibit 
of great interest to electrical engineers, consisting of examples of their 
reinforced. concrete poles. which are used for power transmission. 
tramway and street lighting standards, telegraph poles, &c. Messrs. 
Siegwart will show a hollow 30 ft. pole. decorated in plaster, carrying 
an electric are lamp, and a 30 ft. telegraph pole and a tramway 
standard. They will also show examples of reinforced concrete 
pipes, including a 12 in. diameter, 15 ft. long pipe. and a sample of 
a 48 in, diameter pipe reinforced for 30 Ib. pressure. A section of a 
pipe will also be shown, which has been in the river between high and 
low-water marks for 25] days. The reinforcement is in no way 
damaged by rust. Messrs. Siegwart, amongst other contracts. have 
supplied over 300 poles (30 ft.) to the Great Central Railway Co. 
for electric light standards, and power transmission at the Im- 
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mingham Dock, Grimsby, also poles 30 ft. to 35 ft. long to the Great 
Western Railway for power transmission and for signal posts 30 ft. ; d 
and to the L. & S.W. Railway, 30 ft. poles for electric light standards | 
at Southampton Docks, All these poles are hollow and the 30 ft. 

poles taper from 13} in. diameter at the butt to 71 in. Pipes have 

been supplied to the Grays' U.D.C., 18 in. diameter for a pumping 

main and to the War Office, at Shoeburyness, for a drain. Amongst 

foreign contracts (the pipes being manufactured at various local 

factories) are 31 miles of pipe from 10 in. to 16 in. diameter. tested to 

90 lb. per square inch at Bologna. also big contracts at Lucerne, 

Altdorf and Cairo. where many miles of pipes have been supplied 

42 in. in diameter. Amongst poles manufactured abroad may he 

mentioned 2.500 for the Albula Railway. Zurich, 600 for power trans- 

mission at Ruthhausen displacing wooden poles and 1,500, 44ft. 6 in 

poles at. Belgard for the local electricity works, 


) Te. 


x !lntnounn EE | 


SEMI-ENCLOSED PROJ ECTOR LAMP. 


We illustrate a novel pattern of arc lamp, which is of the semi- 
zu enclosed type, and is intended for large lantern and cinematograph 
oo work where a powerful light is required. The feature of the lamp ?4 
is the method employed for the semi-enclosure of the are. "The latter Se: 


| D t í | Ó— is formed between one vertical and one horizontal carbon both of 
| rac Ica | which are ¥ fed forward by 


hand-operated mechanism. A glass 
Cylinder. of special make, which encloses the arc, is divided in a 


: 'ertical plane into two parta, f t and back, which i - | E 
| not ex pe r || m en tal— Ru I dete e a A E 
| | | 
e e 
Mining Telephones 


Western Electric Mining Telephones 
are essentially practical — designed 
by men who understand the condi- 
tions imposcd — made to comply with 
the regulations in force in mines 
where explosive gases are present. 


Western -Eyoc]rue 


——— —— ——_ 


Mining Telephones 

are flameproof, cxplosionproof, | 

waterproof and foolproof. In de- ; 
signing the telephone the considera- | ae fa 
tion of wide flanges was taken into coe, 
account, and thus no dangerous flame GENERAL VIEW or. Progector Laur. . 
can come into immediate eontact with eae 
the outer atmosphere, and the in- over the upper end of the cylinder. The hot gases from the arc past p ds 
terior apparatus Is so closely mounted through this hood to the back chamber. and are cooled before being S : 
T that there is very little space for gas led into the arc chamber again, The feed mechanism is quite simple an 

H to accumulate. Condensation trouble and effective, and the carbons can be removed by the provision of a | 

: : ; 'here- quick-release mechanism, The lamp iS stated to give a nominal Ee 
= obviated by ee pe ene 6.000 c.p., and at 40 volts it takes 30-40 amperes. It is made by the ars 
by moisture is conducted to : he Westminster Engineering Co., Willesden. who make a range of arc E 
bottom of the case without coming lamps for projector work, and will furnish particulars and prices on wv dg 
into contact with the apparatus, and request. D S 
a plug is provided for tapping the Se £3 
wer POEA ELECTRIC DRIVE IN CEMENT WORKS. sd 
Leaflet 21H tells all about | i NU 
these telephones. Have you received | The general advantages realised } y the adoption of electric drive. | 
your copy ? | as applied to those industries using power, have now been demon- | | 
— strated beyond question, These advantages result not only from Quos 4 
adaptability to all kinds of local conditions as well as the possibility ie a 

Washes Ehecha of placing the producing machinery in the most favourable position E | 

e permitted by the site, but also from the lower power cost, with con- D 

sequent increase in production. for a given expenditure in energy. 


Company Led This latter is a consideration of prime importance in the cement : 


industry. The British Thomson-Houston Co., through their | 
associations and connections, have the practical experience acquired E 


Works: North Woolwieh, London, E. in the installation of electric drive in over 50 different cement works | 
RIE throughout the world. By means of extensive tests and careful 2c 

BIRMINGHAM. CARDIFF. investigations, exceptional information has been obtained as to the , 

GLASGOW LEEDS. methods and types of machines most suitable for this class of work. 


———— V—ÁÀ—À—ÀMÀÀ—ÀM il The rapid extension of electric drive which has recently charac- 
( à terised the policy adopted in connection with new cement.works is 
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IMPROVED SWITCH 


Iron-clad Watertight Pattern. 


This is one of a very complete range of Ironclad Switches 

described in our latest Catalogue of Switch Gear. The book 

comprises upwards of 5o pages—8} ins. x 115 ins.—and every- 

oue interested in appliauces of this kind will find the list 

serviceable. Write for a copy, and, if you would care to 

have them, loose pamphlets respecting this switch wily 
also be sent with pleasure. 


SCHOLEY & CO., Ltd., 


151, Queen Victoria Street, London, E.C. 


undoubtedly due to advantages which have been demonstrated by 
existing works already so equipped. 

These advantages may be summarised briefly as follows: (1) 
Notable operating economies and consequent increase of output for 
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a given power consumption. (2) The possibility of rendering the 
various mills. crushers. kilns, &c., independent of each other. This 
result is obtained either by the application of an individual motor 
to each machine, or by subdividing the drive into sections instead 
of operating the whole mill by means of one main shaft. (3) The 
possibility of keeping a continuous record, during any period, of the 
energy used in different sections of the works. Thus, an abnormal 
increase observed in the power used indicates a condition calling for 
investigation. and so automatic supervision over the cost of manu- 
facture as well as the efficiency and condition of the machinery is 
provided. (4) Where the necessary facilities exist, power may be 
taken from a supply authority, with the resulting increased reliability 
due to the large stand-by plant maintained by the authority. In 
addition, the capital cost, as well as the running and upkeep expenses 
of the generating plant, are avoided, while the ground which such 
machinery would otherwise occupy is available for increased pro- 
ductive plant. Where supply facilities are not available, the 
generating plant can be concentrated in one place as far removed 
from the cement machinery as the site will allow, and the power can 
be readily transmitted where required with a minimum loss. 

The adjoining illustration shows an installation typical of the 
application of B.T.-H. motors to the driving of cement machinery. 


— LLL ELT a 


THE LAUNDRY EXHIBITION. 


4 [alg 

We have received a communication from Mr. C. J. Webb, in which 
he states that we are not altogether correct in reporting the Laundry 
Exhibition as containing a poor exhibit for electric irons and electric 
power. Mr. Webb informs us that “ at one stand at least, if not two, 
electric irons were in actual use during the whole of the week, and 
that “ the catalogue itself contains a reference to such apparatus. 
Regarding electric motors, Mr. Webb informs us that on the stand of 
Messrs. R. G. Whittaker (Ltd.) was a 48 in. electrica!ly-driven hydro- 
extractor, a machine which should 
have attracted our attention. seeing 
that it occupied about half the 
available space of the exhibit ; also 
that Messrs. T. Bradford & Co. 
displayed (an — electrically-driven 
rotary washer, and that J. Arm- 
strong & Co. showed a 120in. 
calender driven by an electric motor. 
Mr. Webb seems to think that we 
should have laid greater emphasis 
on the use of steam in laundries. and 
upon the fact that it plays an m- 
portant part in many of the opera- 
tions, also that it may account for 
the comparative absence on a large 
scale of machinery directly-driven 
by electric motors. We are not 
prepared to dispute Mr. Webb's 
statements regarding the electrical 
apparatus which he says was on 
view, but we feel none the less that 
a totally inadequate display of 
electrical accessories was made at 
the exhibition. Our complaint was 
that none of the recognised elec- 
trical firms thought fit to exhib-t. 
and by so doing to lay special em- 
phasis on the value of the electric 
service for laundry work. The 
presence of an odd hydro-extractor 
and a couple of electric irons does 
not detract in any sense from our 
statement that a valuable oppor 


"Two 100-u.r. B.T.-H. Motors :N CEMENT Factory. tunity was lost. 


—— 


| Printa | and Published bv GEORGE TUCKER. at the Editorial, Printing and Publishing f2ss, 1. 2 and 3. SALISBURY Couer, Frast Srrest. in the City a! 


LONDON, Farpay. APatL 11. laid 


THE 


ROUND TABLE. 


UNRECEIVED TELEGRAM. 
To “ Evening News," London. 

Thanks wire Greenwich breakdown. No intention leaving 
South Africa. RIDER. 

* * * * 

By a neat arrangement when the voltage at the Greenwich 

Power Station falls the Thames rises—into the engine room. 
| * * * * 

We are asked to contradict the rumour that among the items 
in the I.M.E.A. Convention programme is a trip over London 
in a Zeppelin. 

* * * * 

According to “ Electricity Supply Memoranda,” electrical 
people lack a sense of justice. However, we are none of us 
perfect ; some of us lack a sense of—we mean, are Scotch. 

* * * * 

The ninth annual dinner of the Faraday House Old Students' 
Association, held in London last week, has conclusively proved 
that Mr. Robert Hammond is a humorous after-dinner speaker. 

* * * * 

The Generators will beon load at the Trocadero Restaurant on 
Friday next, 25th inst. This is to notify them that time-limit 
relays will be short-circuited at 11 p.m. Chief Generator 
Doherty (20,000 kw.) will run up at 7:30 p.m. 

* * * * 


The “carbons” which used to illuminate (?) the lecture room 
of the Royal Society of Arts have recently been replaced hy 
frosted metal-filament lamps protected by holophane shades. 
The meetings of the Illuminaeting Engincering Society in that 
room are evidently having their effect. 

* * * * 

If electric heating and cooking are as dead as some people 
like to think, why devote four columns a week to criticising 
the methods employed ? As Mr. Thorp said at the meeting of 
the Illuminating Engineering Society the other night, " It's 
absurd, but I don't mean to sav it's wrong." 


THE SEVEN AGES OF AN ELECTRICAL ENGINEER. 
Adapted by the Batt:-Wallahs from Shakespeare. 


II. The Schoolboy investigating the law; of inte ‘rupted currents. 
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To-night the last smoking concert of the Batti-Wallahs will 
be held at the Holborn Restaurant Council Chamber. There 
will be an exceptional array of talent in the programme, and 
all Batti-Wallahs will make a special note of this, and bring 
their friends—prospective B.-W.’s—with them. | 

* * SEP" 

The smallest dynamo in the world is said to be now on exhi- 
bition in France. It weighs 0-2 oz., is 6 mm. high, and can be 
used as a generator as well as a motor. It consumes 2 amperes 
at a pressure of 25 volts. The curious part of the whole thing 
is that it is accurately made, and can be operated bv a small 
pocket battery. We recommend this to the attention of the 
Highways Committee of the L.C.C. | 

* * * * 


Mr. Kenelm Edgcumbe, in the course of the discussion on Mr. 
A. P. Trotter’s illumination Paper, said that the attitude of 
some people to the subject was like that of à man who worries 
about the pedigree of a sheep when all he wants is a mutton 
chop. The attitude of others to the same subject is like that of 
a man who worries about the pedigree of a sheep when all he 
wants is a whisky and soda. 

* * * * 

Recently several gas undertakings have been adding elec- 
tricity supply to their other activities. As this may seem 
curious to the uninitiated, the " J.0.G.” explains it as follows : 

There are people who, regardless of cost, will have electricity for lighiiag, 
for certain purposes it has special convenience, for scattered driving in 
works the transmission of energy by wire to local motors is also a con- 
venience, and in towns in which the field for trading is not large, there is 
economy for both the gas and electricity stations, and for the consumers 
of either commodity, in the gas works being constituted the central station 
for the supply of light, heat and power. 

We like the parts in italics (which are our own) and are sur- 
prised to find that, after all, electricity has some uses. 

* * * * 

At the annual conference of the Postal Telegraph Clerks’ 
Association the meeting called upon the P.M.-G. to punish 
drastically abusive telephone subscribers who, it was stated, 
Increased the tendency to nervous breakdown among the 
members of the staff. Of course, the public who pav these 
se'd members for their ** services" have no right to demand 
efficiency as a return for their money and ought to be silently 
thankful, when thev have been given the wrong number three 
times that there is a fighting chance that they may get the 
right one the fourth time. We suggest that as a counterblast 
the P.M.-G. be called upon to punish drastically incompetent 
telephone operators who increase the tendency to nervous 
breakdown among their paymasters, the public. 

* * * * 


OUR HOT PLATES. 
No. 21 to— 


To a contemporarv for publishing in its contracts awarded 
columns last week the mistake we made a week previously. 


No. 22 to— 


Mrs. Pankhurst for arranging her exit from Holloway to 
coincide with the L.C.C. tramways stoppage. 


THE “POINT FIVES3." 


Mr. A. S. Blackman (Sunderland).| Mr. F. W. Purse (Carlisle). 

Mr. J. Horace Bowden (Poplar). | Mr. T. Roles (Bradford). 

Mr. W. H. Cooke (Luton). Mr. A. H. Seabrook (St. Maryle 
Mr. C. S. Davidson (Barnes). bone). 

Mr. T. W. Hame (York) Mr. H. F. Street (Southamptoo. 
Mr. E. R. Hill (Reading) 
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THE BUILDING TRADES EXHIBITION. 


On Saturday last. April 12th. the Right Hon. the Lord Mayor of 
London, Nir David Burnett, opened the fifth of the biennial series 
of building exhibitions which have been a feature et Olympia of 
recent years. During the afternoon of the opening day the ex- 
hibition was visited bv the Architectural Association and the In- 
stitution of Municipal Engineers. There has also been visits during 
the past week of the Institution of Heating and Ventilating Engineers 
and the Institute of Builders and other bodies. To-morrow, Satur- 
day, the Munici,al and County Engineer: will hold a conference 
at 3:30. 

From the electrical point of view the exhibition contains scat- 
tered exhibits of the uses of electrical energy for lighting and power. 
Electric lifts probably occupy the most prominent position in the 
public eye. and these are shown in operation. Messrs. R. Waygood 
& Co. have installed an electric passenger lift whieh serves bet ween 
the ground floor and the gallery, and models of their full automatic 
passenger lift cud of their hand-power service lifts. They also show 
the Weygood patent electroil lift. Messrs. Scholey & Co. make an 
attractive exhibit of the Graham lift, this taking the form of a full 
size working model which shows the general arrangement and details 
of the push-button control system. We fully described this lift in 
THe ELECTRICIAN of June 7th, 1912. In addition, they show the 
latest pattern of their passenger lift gears, which are suitable for 
raising à load of 6 cwt. at a speed of between 100 ft. and 180 ft. per 
minute. The gear has been designed to ensure quiet running, low 
energy consumption and absolute safety. The Medway Sefety Lift 
& Elevator Co. show one of their silent and smooth running pas- 
senger lifts under working conditions, and Messrs. Marryat. & Piece 
have erected a steel tower in the body of the hall up and down which 
they run one of their standard pattern passenger lifts. This is the 
same rig that was used during the Olympia Electrical Exhibition, 
1911. and which we described fully at that time. 

We referred in our last issue to the concrete poles and pipes of 
Messrs. Siegwart (Ltd.). and we may say that this company's exhibit 
will be found on the stand of the ‘Trussed Concrete Co. Two plain 
poles have been erected, one for carrying telegraph or electric light 
and power wires, and the other for a bracket for either an electric 
lamp or tramway trolley wires. An etractive pole is one with an 
highly ornamental base, which might be suitable for fixing up in 


10 


squares or other open public places. and also for exhibition work. 
This pole is surmounted by a five-light fitting, suitable for carrying 
high eandle-power metal lamps. Station engineers and municipal 
men interested in street lighting work should make a point of seeing 
this very attractive pole. 

With a view to educating architects, builders and the general 
publie up to the new standards of lighting which are so strongly 
recommended by the Illuminating Society, Messrs. Holophane 
(Ltd.) have arrenged for their Mr. Cook to give lectures during the 
run of the exhibition. "These are being held in the small hall off the 
gallery at the Addison-road end of the exhibition. As a supple- 
mentary aid to the lectures, the company has fixed up a very attrac- 
tive stand in the gallery, and have laid out the latest examples of 
holophane glassware for general, domestic, trade and commercial 
illumination. In the centre of the exhibit is one of the latest types 
of holophane semi-indirect lighting fittings, with holophane bowl 
having à satin finish. We think the company are to be compli- 
mented on their enterprise in taking advantage of so excellent an 
opportunity of impressing architects more especially of the impor- 
tance of good and comfortable lighting. Other lighting exhibits 
of interest are those of F. & C. Osler (Ltd.), who make a good display 
of electric light fittings; the Linolite Co., who show the latest 
patterns of Tubolite, which we may remind our readers is now 
obtainable fitted with metal filaments. The lamps are made for 25, 100 
and 125 volts, and when used on circuits above these pressures are 
run in series. The exhibit also includes a display of Woodhouse 
steel casing, to the general merits and advantages of which we have 
called attention upon several occasions. An attractive exhibit is 
that of Ozonair (Ltd.). which comprises specimens of their portable 
apparatus for air purification, end a model working plan of the 
Ozonair svstem of pure air ventilation. 

We are a little disappointed to find that there is a comparatively 
poor display of electric cooking and heating apparatus. The kitchen 
coal range and the gas and coke boiler practically have it all their 
own way. The Carron Co. is the only firm manufacturing this class 
of product which makes any show of electric cookers. In the centre 
of a stand crowded with coal ranges they have placed one of the 
latest patterns of their electric range. the type shown being fitted 
with self-contained controlling switches. The latter are fixed in an 
iron box at the right-hend side of the range. It is disappointing to 
find even this solitary example of the electric cooker is not shown 
in operation. 

The velue of the bending machine for wiring operation is em- 
phasised by the exhibit of Mr. W. Kennedy, who shows his bar 
bender for bending cold bars of various sections for reinforced con- 
erete, and also the Kennedy pipe and angle bender. Mr. Kennedy 
makes hand or power machines for bending cold and unloaded tubes 
up to 2 in. bore ; also angle iron and other sections. 

Some interesting examples of the value of the electric motor as a 
compact power agent are shown in the concrete mixers exhibited 
by several firms. notably Messrs. Stothert & Pitt. The country- 
house light set is not so prominently represented as we should like, 
but considerable interest attaches to the small crude oil engine which 
is now being developed for capacities as lowas 5 n.p. + One of these 
engines is exhibited by Jas. Pollock, Sons & Co.. and is known as the 
Bolinder. The machine uses cheap oil at about 5d. a gallon. and 
operates on the two-cycle principle, there being no valves The oil 
is injected under pressure through a needle nozzle into the interior 
of a hot ball which is fixed in the cylinder head. The necessary air 
for mixture with this oil vapour is compressed in the crank chamber 
and passed up into the cylinder through a port which is uncovered by 
the piston at the bottom of its stroke. Governing is effected by à 
hit-and-miss arrangement on the pump supplying the oil to the 
spraying nozzle. The engine exhibited is of the matine pattern. 
but we understand is quite suitable for direct coupling to dynamos. 
The motors are certified to give an overload of between 20 and 30 per 
cent. of their normal load. 


| In future all the electric cooking and heating appliances of Simplex. 
Conduits (Ltd.) will bear the distinctive trade name '* Plexsim. 
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Denzil Works, 
NEASDEN, LONDON, N.W. 


Con'ractors to the Admiralty, War, India, and Colonial Offices, &c. 
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MOSCICKI HIGH-TENSION CONDENSER. 


STREET LIGHTING. 

T tex 

'L hose station engineers and street lighting authorities who favour 
the metal lamp for street illumination will, we are sure, be interested 
in the third edition of Mr. Haydn Harrison's new list of fittings, 
apparatus and accessories for street lighting. The publication is 
one of the most powerful arguments for the use of electricity that has 
recently been put forward, and we hope that it will materially assist 
progressive station men in obtaining the st reet-lighting business both 
in side streets and certa‘n classes of main streets which are not suit- 
able for illumination with are lamps. The publication is a book of 
some 60 pages. filled with illustrations of actual installations of Mr. 
Harrison's lanterns and reflectors. These have been designed for 
use with single or multiple high candle-power metal lamps and are 
suitab!e for attachment to swan neck brackets, span wires, tramway 
poles, existing gas lanterns, and, in fact, in any special way desired. 
scme of the designs are of interest because the lamps themselves are 
entirely innocent of enclosing globes, and this design will doubtless 
be in favour in districts where there is 2n objection to the constant 
cleening of lentern glasses. The list also contains perticulers of 
time switches, anti-vibration holders, the Harrison universel photo- 
meter and the lightometer. The lest nemed is an instrument de- 
signed for measuring light, and it will indicate either the degree of 
illumination on the sereen of the instrument produced by one or more 
light sources or when reflected from any illuminated surface. The 
range of the instrument extends from 0-3 to 10 ft. cendles in the high 
scale pattern, and from 0-001 to 0-3 ft. czndles in the low scale pat- 
tern. The concluding pages of the list are filled with tables and 
useful data. Early application should be made to Mr. Haydn 
Harrison, 11, Victoria-street, London, S.W., in order to secure à copy 


of this publication, as we understand that it is already in large 
demand. 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufaoturere of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL. &o. 
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G.E.C STAGE AND THEATRE LIGHTING. 
POE 55. TN 
Among the first firms to realise the necessity of specialising ;n 
theacrical requirements was the General Electric Co. They 
originated Lyons’ liquid resistances, were one of the earliest makers 
of stage arc lamps, and, furthermore, they manufacture end sell the 
only arc-lamp carbons made in this country. Their long and wice 
experience of a quarter of a century has been embodied in ther 
latest bulletin (No. 5) on this subject. Among other eppliznce; 
described in the G.E.C. Bulletin are the following: Stage arc lamp; 
and accessories, liquid and metallic dimmers and other resistances. 
Osram drawn-wire lamps and Robertson lamps, cinematograph arc 
lamps and projectors, small motors for cinematograph machirc 
work: various types of batten, electric fixtures, motor generators, 
&c. An interesting apparatus is the ** Applebee " patent screen or 
* spotlight " shutter. which can be fitted to any stage arc lamp. It 
is attached to the inside of the lamp and operates from the back. 
By its use, strong shadows can be avoided, and a gradually diminish. 
ing light obtained. A clear mica-slide which is provided prevents 
the projection of prismatic colouring upon the focussed object. 
Special attention, too, is called to the “ Hawkins " and “ Morehen ” 
plugs. The feature of the former is that by means of detachab'e 
pins male or female contact can be made. The latter is intended 
to be fixed under the stage level and provides an easy and safe method 
of taking temporary leads to portable stage properties. The 
* Morehen " plug has no projecting pins, and if used as the live end, 
may even be dropped on a metal floor without danger of “ shorting.” 
Everything mentioned in the new bulletin has been designed to 
comply with the regulations of the London County Council. We 
also understand that the G.E.C. maintain a special despatch depart- 
ment to facilitate the prompt delivery of all theatrical material 
ordered. Copies of the above-described bulletin will be sent upon 
application. 


MILITARY POCKET LAMPS. 


Messrs. L. E. Wilson, & Co., of 20, Cross-street, Manchester, have 
just introduced their improved pattern ‘‘ Military ”’ electric lamp. 
Originally this type was designed for use by the police forces where 
the belt is not worn, but has since been successfully adopted by the 
public generally, where a lamp giving a longer life than the well- 
known Thomson pocket type, is required. For military purposes 


it should be distinctly useful, as its small size and light weight vill 


THE 
MILITARY 
PocKET 
LAMP. 


endear it to staff and inspecting officers who have to do rounds y 
moonless nights, and will prevent them from those stumbles Ju 
tufts and into rabbit holes which now do so much to enliven 1 j 
proceedings. The lamp can be supplied in 2 and 4 volts, the jid 
giving a life of from 15 to 20 hours on one charge, whilst from i 
latter 12 hours' life is obtainable. Amongst the many improve. 
embodied in this lamp are an improved lamp contact and vun 
lead terminals to the accumulators, and front opening dull pem 
lacquered case. Persons interested in this production would do we 

to write for this pamphlet giving full information. 
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Real Hard-working 
Conditions. 


Pictures of motors doing actual work are the 
most efticient salesmen, talk much better than 
words or price-lists, We help you to sell 


UNION 
MOTORS 


m CENTRIFUGAL COLLIERY PUMP. by our literature; price-lists and pamphlets you s 


a Driven by Union Polyphase Motor. may already have ; but we have just added to 
a them our new booklet, *A Few Examples of 


. r This is one of the 44 illustrations from Electric Driving”—over 40 illustrations of i 
wa our new Motor Booklet, motors driving all classes of machinery under E 
WE WILL SUPPLY YOU, ON varied conditions. | j 


REQUEST, WITH A QUANTITY, | 
PRINTED WITH YOUR NAME SEND FOR A SAMPLE COPY. ; 


Sil LLLI Union ta Colta 


n PARK SI, ^ souTHWARK .- LOHDON,SE: E m. 


REYROLLE DISTRIBUTION BOXES. these boxes meet all the requirements of the Home Office. For 


power circuits we understand that the makers include their special 

. We illustrate a type of cast-iron distribution box suitable for ^ ventilated fuse handle, which is fitted with self-aligning contacts. 

circuits up to 600 volts, which Messrs. Reyrolle & Co, are placing on The distribution boxes can be supplied from stock in capacities 
the market. 'The boxes can be equipped for S.P., D.P. or three- varying from 25 to 400 amperes per way. In each case ventilated M 
phase circuits, and in each case fuses of different polarity are placed tubular replacement fuses are fitted. Pamphlet No. 20, which deals EE 
| . with these distribution boxes, also gives particulars of the stuffing Ur ups 
glands for unarmoured cable and detail sof the arrangements made for 
securing the armouring of protected cables so as to ensure electrical 
continuity. We understand that Messrs. A. Reyrolle & Co., who 
specialise in the foregoing, have a range of explosion-proof boxes for E 
colliery work, and will be pleased to quote for these on receipt of a ea oe 
inquiries. IN ea 


AN ELECTRICALLY-DRIVEN ICE PLANT. 


Messrs. The Port of Blyth Steam Fishing & Ice Co. are the owners 
of a large number of steam trawlers and have their headquarters at ee 
Blyth, Northumberland. The preservation of the fish, both on ur 
board the boats between the fisheries and the ports of call, and be- TO 
tween the ports and the retail markets, calls for a considerable T 
amount of ice, the manufacture of which is an important item in the 
business of the company. The ice plant, which is situated at the 
end of one of the company's jetties in Blyth Harbour, is a completely 
up-to-date and model installation, being motor driven throughout. 

Three-phase current is taken from the mains of the Northern 
Counties Electric Supply Co., at a pressure of 11,000 volts and 40 
cycles, being transformed down on the premises to 440 volts for use i "uo 
at the motors. The compressor room contains the five panel dis- | 
tribution switchboard and four ammonia compressors, each pair of 
which is driven by a 90 n.p. slip-ring motor, running at 575 revs. : 
per min., controlled by a liquid starter, the power being belted to the HR | 
compressor. The gas pipes from these machines are taken to the bod. du 
condenser coils on the roof of the buildings, over which sea-water EM 
| NEw InoxNcLAD DISTRIBUTION Box. from the harbour is pumped to abstract from the gas the heat due to : 

| compression, reduce its volume, and liquefy it. The motors for this | 
= the same box. It willlbe seen from the illustration that substan- pumping service are 11 H.P. squirrel-cage machines running at 760 F 
tial insulating screens are fitted, and these form an adequate safe- revs. per min. and are belted to the centrifugal pumps which are de 
guard against accidental shocks or burns. It should be noted that located in a pit. Upon leaving the cooling coils the ammonia is 
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ADAMS IGRANIC 


“UNIVERSAL” MOTOR STARTING 


TOTALLY ENCLOSED TYPE. 


ADAMS MANUFACTURING CO., Ltd. 


passed through an expansion valve so that it is again gasified. in 
which state it is led to coils which are disposed in the brine tanks. 

The brine—chloride of calcium in this case—is kept in circulation 
around the ice moulds in the freezing tanks by means of impellers 
operated through countershafting by 8 i. P. motors. one for each tank. 
Each row of ice moulds in the ice-making tanks is held together by 
means of a light steel framework which is mounted on wheels running 
along rails in the tanks. When each row of frozen moulds is removed 
at one end of the tank the remaining rows are pushed forward to 
allow this row to be replaced after the ice has been tipped and the 
10 v of moulds refilled. The rams which push the moulds forward 
are driven by the 8 H.P. brine impeller motors before mentioned, 
through a system of belts and gearing. the rams being advanced, 
returned and thrown out of action by the movement of a single lever. 
Each ice-making tank is served by a Babcock & Wilcox 41 ton over- 
head travelling eranc. driven by a 41LP. slip-ring motor. 

The hoists for handling the ice on the floor of the freezing room are 
driven through gearing by 13 B.H.P., 750 revs. per min.. squirrel-cage 
motors. Two ice crushers. together with creepers delivering ice at 
the quav side. are together driven by 15 H.r. 750 revs. per min. 
motors. The machinery repair shop. woodworking shops and forge 
are located in a building close by the ice plant. and are driven by two 
1511.P. motors. The company carries out most of its own repair 
work in addition to making and mending ropes. nets. and other 
adjuncts of the fishing industry. 

The power wiring consists of three-core paper. lead taped and 
braided cable supported on insulators. This system was chosen on 
account of the amount of moisture which is always present. It has 
also the advantage of reducing the drop along the cable and makes 
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PANELS. 


CONSISTING OF :— 
STARTING RHEOSTAT WITH NO-VOLT AND 
/ 


OVERLOAD RELEASES AND 
DOUBLE POLE MAIN SWITCH AND 
FUSES IF REQUIRED. 


PROTECTED TYPE OR TOTALLY ENCLOSED COVERS. 
THE CHEAPEST COMPLETE MOTOR STARTING 
PANEL WHICH CAN BE FOUND OF QUALITY. 


ASK FOR LEAFLET 21. 


Works: BEDFORD. 


London Office: BALFOUR HOUSE 
FINSBURY PAVEMENT, E.C. 


a much neater arrangement of the wiring than single-cure conductors 
which are apt to become unsightly when a large number of individual 
motors are supplied from a common distribution box. 

The feeders are divided into two sections at the main switehboerd. 
and the motors for each pair of compressors are controlled from a 
special type of distribution box. An ammeter and plugging arra 
ment is provided so that the current taken by each motor can 5* 
observed. Each box is of the three-phase type and the outzcing 
terminals of the fuses are connected to special terminals at ite m 
of the slate so that connections can be made without 2: c. culty. 
Altogether the plant is most interesting and reflects gcat credit on 
the Linde British Co., its owners, and the consulting electrical 
enginecrs— Messrs. Tennant & Darrs, of Newcastle. The British 
Westinghouse Co. suppli:d the whole of the electrical c quipaizüt. 


HIGH HEAD dI YDRO-ELECTRIC SCHEME. 


A weter-power scheme, utilising the unusual head of 5.412 ft.. 
hes been adopted by Mr. Boucher, of Lausanne, to employ the water- 
power of the Lake of Fully, near Mertigny in Canton Wallis, Switzer 
land, and the work is being put in hend. The most interesting 
question in connection with this scheme arose when deciding m 
what manner the pipe line should be constructed in order to withstand 
a pressure of 2,425 lb. per square inch at the lower end. However. 
a most satisfactory as well as perfectly simple solution wes found. 
The pipe line is about 2? miles long. end consists of pipes with inside 
diameters of 19] in. and 23% in., and thicknesses of from 44. 
to 1z3in. The pipes of the upper section will be of the well-k iow? 


TO LIBRARIANS AND GENERAL READERS. 
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SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now Specified by the Admiraity. 
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MAKERS: 


HENRY WIGGIN & CO. Ltd., 
George Street, Birmingham. 


PHONE : 6400 CENTRAL. 
TELE MS : " WIGGIN BIRMINGHAM.” 


LIONEL ROBINSON, 
9, Staple Inn, London, W.C. 


PHONE; 6323 HOLBORN. 
TELEGRAMS, "FERRYDON, LONDON." 


water-ges lap-welded type, whereas those of the lower part will be 
seamless. "These scamless pipes, which are drawn in strong draw- 
presses from a stcel ingot, and which can be m»de up to the largest 
diameters, offer as high a security 23 one could wish on account of 
their perfect homogeneity, especially for schemes of such high 
demands as the present. 

The 15,000 H.P. turbines will be built by the well-known engineer- 
ing firm, Piccard, Pictet & Co., of Geneva, whereas the construction 
of the pipe line is in the hands of Messrs. Thyssen & Co., who possess 
at Muelheim-Ruhr extensive steel, plate and tube works, es well esa 
water-gas welding plant for large pipes. 


CINEMA THEATRE DIMMERS. 


-Picture palaces now fill so lerge a part in publie life that even a 
smell improvement in their equipment is of interest. The success 
of the show depends upon good “ seeing, and it is essent ial that the 
eves of the audience should be subjected to as little strain as possible. 
Irritation and soreness of the eyes is caused by the sudden switching 
on and off of the lights between the pictures. A sudden change from 
darkness to bright light is most trying. In sudden darkness a 
cinematograph picture cannot at first be plainly seen, and the eye 
needs a few seconds to accustom itself to the change. «mths = - 

" Adams Igranic " cinema theatre dimmers make these changes 
gradual and comfortable, because they can be so arranged that the 
same movement that gradually dims the white lights will also gradu- 
ally brighten the red lights, and vice versa. The dimmers require 
little space and can be mounted in the operator's room with practi- 
cally no alteration to the wiring. Each dimmer consists of a resis- 
tenee plate heving a large number of contacts and an operating 
h^ndle, so that the resistance can be increased or reduced in the light- 
ing c;reuit so 2s to brighten or lower the lights. The dimmer plates 
are stendardised and so crranged thet a number can be mounted 
together to dee! with separate circuits. The prices are low and the 
dimmers ère kept in stock, so that they can be supplied at shori 
notice. They are suitab'e for any lighting voltage, either direct 
current or alternating current. Each dimmer is specially arranged 
with an "off" position, so that the lights may be left fully ofi 
indefinitely. ' - i 


Leaflet 151, issued by the Adams Mfg. Co., illustretes and de- 
seribes these dimmers, which have been supplied to verious Cinemo 
Houses in London and the provinces. We understend they heve 
been exceedingly successful and have added very considerably to 
the comfort of the audiences in these theatres. 


« TANTAWOTS " ON PARADE. 


It may be of interest to our readers to hear that Siemens Bros. 
Dynamo Works Ltd.. of Tyssen-street, Dalston, obtained both a 
first and second prize at the London Van Horse Parade in Regent's 
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Digitized by Google 
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Park Most of our London readers will be familiar with these 
vans, and it is only another instance of the progressive advertising 
policy of the firm in which the delivery vans are used for displaying 


their well known pictorial posters. The top illustration is the first 
prize van, and the other the second prize. 


THE “FRANTZ” SUCTION CLEANER. 


_ An interesting pattern of suction cleaner of the electric broom type 
is being put on the market by Messrs. Scholey & Co. This machine 
possesses à number of interesting points which are worthy of speciel 
mention. The cleaning nozzle is more then usually wide and is fitted 
with revolving brush which is driven by the incoming air and helps 
to dislodge the dust on the surface of the carpet or other mzterial 
which is being cleaned. The motor is of the vertical pattern and 
will run on elternating current or direct-current circuits. The 
switch for starting and stopping is fitted to the free end of the opera- 
ting handle, and is moved on and off by a quarter turn. The m chine 
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DETAILS or “FRANTZ” SUCTION CLEANER. 


only weighs 9 lb., and can be provided with attachments for cleaning 
with a suction hose. At the end of the hose è variety of nozzles cen 
he fitted to assist in tho removel of dust from draperies, upholstery. 
books, clothes, &c. The dust is drawn into 2 beg constructed of 5 
specially treated fabric which pesses air but retains dust. Tn^ 
flexible cord, which cèn be attached to any ordinary lamp holder, is 
neatly looped up round two opposed hooks attached to the wooden 
handle of the cleaner. Ex3y running over th? surface to be cleaned 
is assured by three sm+ll wheels placed below the cleaner body. The 
pis:age of the dust into th» bay can now b»s2»n throagi a small 
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observation window [immediately behind [the motor body. (Full 
particulars and prices can be obtained from Messrs. Scholey & Co, 
151, Queen Victoria-street, London, E.C. 


COMPARISON OF ARC AND INCANDESCENT LIGHTING 
IN A SHOP BUILDING. 


The accompanying illustrations and curves show the arrangement 
and distribution secured by lighting a shop building with enclosed 
arc lamps and with tungsten units, the wattage totalling the same in 
each ease. Mr. Ward Harrison. of the National Quality Lamp 
Division, General Electric Co., Cleveland, Ohio, submitted these 
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DIAGRAMS AND CURVES COMPARING LIGHTING WITH ARC AND METAL 
FILAMENT LAMPE. 


figures in a Paper on the lighting of mill structures bfore the Associa- 
tion of Iron and Steel Electrical Engineers at its Milwaukee meeting. 
In addition to the arc lamps. the original installation was supple- 
mented by about 50 carbon drop lamps over the individual machines. 
These were found unnecessary when the Mazda units were employed. 
1t should also be noted, as pointed out by Mr. Harrison, that in 
addition to producing a much higher average intensity of light. the 
distribution from the tungsten units is far more uniform. The 
intensity from the arc installation. on the other hand. varied between 
0-17 and 445 ft.-candles at points which required equally good 
lighting. In the accompanying table of data the carbon drop lamps 
are omitted.—** Electrical World.” 


CE ac 
Data on Lighting of a Shop Building. oe 

220.volt | 110-volt 
zie arc tungsten 
| lamps. lam ps. 
Total number of lamps required. .............. se ^. 16:00 80-00 
Height of lamps above floor, ft. ..........eseeeesese | 1000 12-50 
Height of test plane, ft...........ccceeseeeeeeeeeeeeeeees | 3-50 3:50 
Lamps per bay cisecreeccpscs eoa o icd col yersus edd | 1-25 4-00 
Watts per lamp ..............- ssaeswabRd sean Dei dee: 150-00 150-00 
Rated specific consumption, watts per candle ... — 1-12 
Area of bay (12-5 ft. by 49 5 ft.), sq. ft. ............ 618-00 618-00 
Watts pers ft cioe oa oxi dio E OE aS UR ERES 0.97 . 0.91 
Average intensity, ft.-candles ................ esse | 1:15 5:25 
Effective lumens, per watt ......... ccc ccc eee ee eens | 1-18 5:40 
Annual operating cost per lamp (4,000 hours) ... $53.30 $13.85 


Annual operating cost of installation 


—— . 852.80 | 1,108.00 
Annual cost for equal illumination 


pM OC _ 3,890.00 1,108.00 


L 2 and 3. SALtsaury Couer, Freer Srrest. in the City ol 
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THE 


ROUND TABLE. 


EVENT OF THE WEEK.—Mr. and Mrs. de Ferranti celebrate 
their silver wedding. 

* * * * 

The B. & K. restaurant all-electric cuisine will be opened 
May Ist. May Downe be no longer down-hearted. 

l * * * * 

We remind Generator readers that 20,000.kw. Doherty will 
be run up this (Friday) evening at the Trocadero. Air filters 
are being kindly supplied by the management of the restaurant. 

* * * * 


By an oversight His Majesty omitted to recognise the elec- 
tricy supply interests in the Potteries. We should gladly have 
welcomed Sir C.H.Y. at the I.M.E.A. Convention this year. 

* * * * 


It is suggested that gas works should supply electricity 
undertakings with surplus gas for the purpose of generating 
energy. 

So the struck eagle stretched upon the plain, 

No more through rolling clouds to soar again ; 

Viewed his own feather on the fatal dart, 

And winged the shaft that quivered in his heart. 
* e x * * 


We are unable to confirm the rumour that the gas people 
would really be satisfied with the Standard Specification for 
Street Lighting if a clause were inserted making the use of 
high-pressure gas compulsory, 
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THE Seven AGES oF AN ELECTRICAL ENGINEER. 
Adapted by the Batti-Wallahs from Shakespeare. 


IIL—Experimental Investigation of the Laws of Contact Resistance. 


EARTHING. 


Do it now, with the Patent 


“Adaptable ” Earthing and 
Continuity Clip. 


Fit any size Cable Conduit or Pipe. 


See our Exhibit, Arcade Entrance, Mining 
Exhibition, Royal Agricultural Hall, London. 


HANN & INGLE, 13, Albert Place 
BRIDGE STREET, MANCHESTER. 


T£L.—5635 City. (Or your Supplier.) 
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It is rumoured that as the result of Dr. Kapp's Paper “ On 
Phase Advancing,” Mr. cos 9 has applied for assistance to the 
Committee for the Protection of Electrical Interests. 

*o * * 


The quality of Mersey is not strained 
Or they would kep him; soon will both be riled, 
What they’ve let go another town has gained, 


And Birkenhead sees Hampstead getting W yld. 
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THE Last BATTI-WALLAH CONCERT OF THE SEASON, BY OUR ARTIST 
WHO WAS NOT Present (HENCE THE BLANKS.) 
* * * * 
OUR HOT PLATES. 

No. 23 to — | 

The Editor of the * J.0.G." for the leading article on * The 
Incomplete Street Lighting Specification." 
No. 24 to— | 

Dr. Lefeuvre for his application of a frog's leg to radio- 
telegraphy. 


THE “POINT FIVES.” 


Mr. A. S. Blackman (Sunderland).| Mr. F. W. Purse (Carlisle). 

Mr. J. Horace Bowden (Poplar) | Mr. T. Roles ( Bradford). 

Mr. W. H. Cooke (Luton). Mr. A. H. Seabrook (St. Maryle 
Mr. C. S. Davidson ( Barnes) - bone). ` 

Mr. J. W. Hame ( York). Mr. H. F. Street (Southampton. 
Mr. E. R. Hill (Reading) | 


THE THOMSON (Patent) 


ELECTRIC LAMPS 


NEW PRODUCTIONS. 


New Lamp known as the Military Type 
giving 20 hours’ light. 


Strong, handsome, dull.black lacquered 
case, with sliding front, fitted with turret 
reflector and powerful bull's.eye. Improved 
switch, unspillable accumulator and glow 
lamp. Complete. 

? and 4 volt, 
Price I2s. 6d 
WRITE FOR CATALOGUE 


Agents: Lex E. WILSON & CoO., 
RAMS; 20, Cross Street, 


eer: MANCHESTER. 


City 344. 
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SIEMENS 


THREE-PHASE 


INDUCTION MOTORS 


Á 
x 


Protected type with slip-ring rotor, short-circuiting and 
brush-lifting device, 


All "speeds, frequencies, voltages and outputs. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: ‘‘SIEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone: LoNpoN WaLL 8270. Telegrams: **Siguoron, LONDON.” 


BRANOHES : 
BIRMINGHAM — GLASGOW BHEFFIELD OALOUTTA .BINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
OARDIFF NEWCASTLE — CAPE TOWN MADRAS RANGOON TORONTO 


THE LIGHTING;OF A HULL CINEMA THEATRE. 


Most cinematograph theatres are imperfect in one important 
respect, namely, the lighting of the auditorium. This is generally 
of an ineffective and uncomfortable nature. Sometimes bare 
electric lamps are fixed close to the ceiling, sometimes they are 
suspended nearer the floor and are covered with light-absorbing silk 
shades, but rarely is there evidence of any attempt to arrange the 
lighting on scientific and hygienic lines. 

It is worthy to note that in the case of Holderness Hall, Hull's new 
pieture theatre, the illuminating engineer and the architect have 
worked together to design a lighting installation. worthy of its 
surroundings. As a preliminary it was decided that the comfort 
of the publie demanded that all light sources, t.e., lamps. should be 
entirely invisible, With ordinary direct lighting. the light sources, 
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INTERIOR Ho:DERNES; PicTunE THEATRE. 
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whether shaded or not, are visible to an extent, and to the same extent 
gre uncomfortable when switched on after a period of darkness, 
The system which complied best with the requirement of complete 
invisibility was the “ Eye Rest" system of indirect lighting, and 
accordingly this was installed throughout on the basis of a scheme 
prepared by the British Thomson-Houston Company's Illuminating 
Engineers’ Department. The equipment consists of one 14 in. and 
four 30 in. fittings in the main hall, two 30 in., three 18 in. and one 
14 in. fitting over the gallery, and four 24 in. fittings under the 
gallery. The entrance hall and lounge is lighted by four l4in. 
fittings. The system permits the maintenance during the perform- 
ance of a subdued illumination sufficient for the perusal of pro- 
grammes, and to render gangway and portable lights unnecessary 
for the guidance of those who enter while a picture is showing. In 
the intervals all the lamps can be switched on, and the theatre 
flooded with a more brilliant, but still mellow and restful illumination, 
in which, as the lamps are hidden by the bowl of the fittings, there is 
no glare to distract the attention and weary the eyes of the audience. 
The Lime-street Picture House, Liverpool, is also lighted on the 
B.T.-H. Eye-Rest svstem. This installation, which was the first of 
its kind, has drawn considerable attention both to the theatre and to 
the lighting system. Holderness Hall, Hull, with a floor area of 
3,600 sq. ft., is one of the finest picture theatres in the country. 
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G.E.C. VACUUM CLEANERS AND ATTACHMENTS. 


Of the many and varied appliances to which electricity has been 
adapted not the least important are those which affect household 
management. 

The General [Electrie {Co., 67, Queen Victoria-street, London, 
E.C., has devoted a considerable amount of time and thought to this 
branch of the electrical industry, and have provided a number of 
appliances which save a great deal of labour. Amongst these must 
be mentioned vacuum cleaners. A compact box-type electrically- 
driven vacuum cleaner is the *“ Little Briton," which is fitted with 
two pairs of bellows actuated by ,{, &.P. motor enclosed in a polished 
oak case. It is run on castors and has an airtight dust drawer which 
can be easily removed. The total weight is only 451b., but for 
those who require a heavier machine, choice can be made from two 
other models, the “ Rapid ” and the * Express," the former having 
three bellows and the latter six. The “ Express " model has been 
specially adapted for use in hotels, mansions, steamships and libraries. 
In addition to the machine, its various accessories, such as those 
required specially for the cleaning of pictures, mouldings, billiard 
tabtes, cornices and stair rails can be easily obtained and fitted at 
small extra cost. ‘ The Turbine " is a self-contained machine, com- 
prising vertical air turbine, acting as a powerful air pump. The shaft 
of the turbine is coupled direct to a vertical electric motor, which has 
been designed for installation in the basement, and with one or more 
pipes running up through the building. Further, pieces of dirt and 
dust are sucked up and deposited in pans specially provided for 
receiving the dust removed. The foul air which results from any 
cleaning by suction is conveyed by a pipe from the exhaust end of the 
machine to a chimney or vent. This cleaner is, it is claimed, more 
sanitary and much easier to work than a brush or broom. 

In a new list just published (V.C. 1662) the G.E.C. describe the 
“ Magic "' suction cleaner, which is an electric broom weighing under 
10 1b., and is recommended where a portable cleaner is required. 


“UNION” MOTORS AND THE ELECTRIC DRIVE. 


The employment of the clectric motor has now become so essential 
a part of all process of manufacture, and one is s0 accustomed to 
see it working well and satisfactorily in such a variety of positions 
that its ubiquity is rather taken for granted than insisted upon. 
This may be well enough so far as it goes, but it must be remembered 
that all are not in the happy position of the electrical engineer. an 
are ignorant both of what the electric motor will do and of the 
variet y of places good, bad and indifferent. in which it will do it. 

It is to the education of this large and influential portion of the 
inhabitants that electrical manufacturers and contractors must 
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JOHNSON & PHILLIPS, LTD, s worse 


CHARLTON, S.0., KENT. 
ESTABLISHED 1875. eae: 


Telephone: 
Juno Charlton-Kent. Woolwich 438 (6 lines). 


BACK VIEW OF 
WW. STEEL? 
SWITCHBOARD 
RECENTLY MADE 
BY US TO COMPLY 
WITH THE LATEST 
HOME OFFICE 


REQUIREMENTS. 
am, 


WE MANUFACTURE 
— ALL TYPES OF — 


The methods in which this In this bookle 
numerous, and not the least important 
at which may be described under the 
Indeed illustration and exam ple are the 


t he will see illustrations of 
ing under a variety of conditions ( 
these) from those which 
Which are to be found in collieries, 
industries such as fish-curing and sod 


the electric motor work. 
our illustrations show two of 
are to be found in machine shops to those 
breweries and flour mills. Even 
à water makers are not neglected, 


main features of a booklet which has recently been issued by the 


EYOR DRIVEN nv POLYPHASE Motor WITH OIL-COOLED 


DUPLEX TURBINE Pump DRIVEN By POLYPHASE MOTOR WITH 
MOTOR STARTER. INTERLOCKED STARTER. 
: 
| Union Electric Co. to s 


In situ 


sufficiently impress th 
actually doing what the canvasser 8 

ave had sufficient faith in its gi 
but to continue to use it. 


how how suitable the electric motor is for use while the domestic possibilities of 


the electric motor are brought home 
ations that greatly vary in character. This booklet will 


by the illustrations of the boot-polishing machine. 
e doubtful customer both that the motor is We have said enough to show that the latest Union booklet. is 
aysit will, and that his competitors worthy of a wide circulation among the electrical trade, while its 
^od qualities not only to instal it n get-up will only serve to increase the impression it will 
make. 
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AUTOMATIC TIME SWITCHES. 


Automatic time switches are important labour saving devices, 

and when of simple construction and accurate in operation and 
may be adapted for all purposes where periodic switching is required. 
The latest pattern of B.T.H. switches are made in three general 
classes as follows :—(1) Large capacity for electric power supply 
undertakings, &c; (2) for lighting groups of are lamps. &c.. at 
predetermined hours; (3) small capacity for controlling small 
lighting circuits, &c. 
s The large capacity switches are for use on power supply under- 
takings where a restricted hour service to customers is adopted or 
in contemplation. This system results in the reduction of peak loads. 
and its advantages, are now well established by important under- 
takings throughout the country in which it has been adopted. 
Such switches are also suitable for other uses where it is desirable 
that the currents could be switched on by hand and then switched off 
automatically at pre-determined times. 

One model in this class of switches includes an oil immersed 
tubular contact quick break switch, with sparking tips, operating 
hand-wheel 'andj35.day clockwork. fitted with the finest platform 
lever escapement. fully^jewelled. Brecquet spring and geared regu- 
lation. The whole of the apparatus is enclosed in a cast-iron dust- 


proof case, with provision for sealing both the switch and the clock. 
An adjustable time svstem is provided, consisting of a rotating dial 
engraved with the hours six to six on either half, for night and day 


Fic. 1.—-AUTOMATIC TIME Switch wiTH TANK REMOVED AND IN 
PosITION, 


timing. the day hours being on a white. and the hours on a black 
background, Behind the dial are a number of movable disc seg- 
ments which can be set at will to the restricted period of time re- 
quired, To close the switch the hand-wheel is turned in a clockwise 
direction until the clutch engages. when the word “ on.’’ cast on the 
hand-wheel, will be seen on the top. Te switch off it is only necessary 
to pull the hand-wheel outwards in an axial direction, 

The design is both fool- and fraud-proof. making it impossible to 
obtaln current during restricted hours. 

In another type of this switch, shown in Fig. 1, the same dial 
system and time adjusting device as the foregoing is used, The 
switch is, however. of larger capacity. and is provided with a handle 
of the lever form, placed at the side of the case and used in place of 
the hand-wheel. To switch on, the handle is brought forward until 
it engages with the mechanism. and is then pressed home. To 
switch otf. it is only necessary to press the small button fixed below 
the face of the clock. 

The switch illustrated in Fig. 2 has a capacity of 30 amperes, 
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GENERAL CABLE 
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250 volts, It is provided with a 40 day clock, and the dial system 
and method of adjustment are the same as those used in the larger 
types. The switch is of the ordinary quick break pattern. operated 
by a lever handle fixed to the side of the case. Te switch on, the 
handle should be pulled back, until the internal mechanism engages. 
and then pressed home, whilst the circuit can be opened at any time 
by pressing the small button placed at the side of the clock face. 
Additional features can be added to any of the above switches, such 
as a selective device arranged either to prevent operation entirely, 


Fic. 2.—Qvick.BnEAK. KNIFE SWITCH. 


or allow the switch to continue in use on certain days of the week. 
Also a counting mechanism, registering the period of use, and a bell. 
ringing device which signals a few minutes before the time of auto- 
matic switch off. 

The switches are obtainable either single, double and triple-pole 
for voltages up to 600 and capacities to 250 amperes. Particulars 
from the makers, the British Thomson-Houston Co., Rugby. 


Ls d ———— 


CINEMATOGRAPHS AT GHENT. 


—— 


The collective display of British firms engaged in the cinematograph 
industry that is being organised by the Exhibitions Branch of the 
Board of Trade for the British Section at the Ghent International 
Exhibition is fast*approaching completion. The principal firms 
interested in the various branches of the trade have applied for space, 
and the exhibit will be fully representative of the industry. The 
growing importance of the cinematograph industry is sufficient 
reason for its inclusion in the British section, but it has another 
claim from the fact that this country was its birth. place. 

At the present moment there are about 6,000 cinematograph 
theatres in the British Isles, of whichabout 4,000 are owned by limited 
liability companies with a collective capital amounting to £7,830,000. 
The remaining 2.000 are owned privately and represent an expenditure 
of about £2,500,000. 

The space that has been set aside for the exhibit by the Exhibitions 
Branch in the British Section at Ghent is a platform 10 ft. wide, 
extending the whole length of the machinery hall, and having a total 
area of about 3,000 sq. ft. In addition to this a demonstration 
theatre is to be erected to enable firms to demonstrate the working of 
the various types of apparatus, and the qualities of the films manu- 
factured in this country. The greatest interest is being taken in the 
exhibit by the trade as a whole, and every effort is being made that it 
shall be worthy of its place as a national industry. Apart from 
its importance to British trade, the exhibit will be of the greatest 
interest to visitors to the exhibition who will thus have an opportunity 
of seeing the various types of apparatus used, and acquiring à 
knowledge of the actual working of the cinematograph. 


LEAKAGE OF LIFTS. 


In a small but striking pamphlet Messrs. Scholey & Co. dilate on 
the unnoticed waste which exists in every hydraulic lift installation. 
Where waste occurs is briefly explained while the reason for this 
waste and how it can be converted into profit is also dealt with. Such 
à pamphlet is issued in due season, for if there is one direction more 
than another in which conservatism reigns it is among the users of 
hydraulic lifts. They seem to think that because a hydraulic lift 
possesses some advantages it is, therefore, the Admirable Crichton of 
engineering. We think. however. that the arguments advanced by 
Messrs, Scholey, especially the relative charges for power. should do 
much to qualify their admiration, 
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SIMPLEX-SEALING-WAX HEATERS. 
^w 


The recent fires which have occurred from gas-heated sealing wax 
heaters have led to the design and adoption of apparatus of an electrical 
neture for this purpose, thereby giving safety and other desirable 


odvantages without in anyway detrecting from the efficiency of the 
product. 


Nimplex Conduits (Ltd.) have put on the market two types of 
sco!ing-wex heaters, one of which, the Plexsim (Fig. 1), has been 


Fic.{1.—Seauinc-Wax] HEATER’ FOR, LARGE,WORKS. 


designed for use in manufactories, such as tobacco factories. where 
a considerable amount of packing and paper parcelling is done. 
The sealing-wax is placed in the inner receptacle, and is allowed to 
run over the two slopes at either end, which are also heated to prevent 
the wax from cooling down, and can be picked up by the flaps of the 
parcels to be sealed. Where it is required to make use of an ordinary 
seal impress the wax can be allowed to run down the slopes which are 
specially shaped at the bottom to allow the wax to drop off. The 
amount flowing out of the central chamber can be accurately regu- 
lated by opening or closing the two apertures with the small shutters 


Telephone: 1170 Willesden. 


SUPPLEMENT to '' The Electrician," April 25, 1913. 


The Public is Judge 


ND it has given its verdict for Pope 


“ Elasta” Lamps. It has recognised them 


as highly efficient, economical and lasting lamps. 


(| Pope “Elasta” 


Lamps 


in huge demand. Contractors are making 


AU money out of them. Are you prepared to cope 
AI with the demand? Are your stocks complete ? 


terms are advantageous. 


Write to day. 


They Infringe no Patents. 


SS POPE’S ELECTRIC LAMP CO., LTD., 
| | HYTHE ROAD, WILLESDEN, LONDON, N.W. 


Telegrams: “ Planetary, London.” 


provided. Any excess wax is caught in the tray upon which the 
heater stands and used again, thereby guarding against waste. The 
appliance is substantially constructed in black enamelled iron, and 
being double ended allows two persons to.work with it at the same 
time. 

The other type of heater is intended for the use by chemists, and 
in other trades where a large quantity of small packages require 
sealing. It is specially suitab!e for use where the ordinary hand seal 
impress is used, or where the packages are small and require sealing 
in a number of different positions. The heater is made suitable for 
fixing to the wall, and for use with the ordinary sealing-wax supplied 
in sticks. The latter is pressed on to the heated cast-iron point, which 
is so stanrped as to allow the melted wax to fall off the point in the 
form of small drops suitable for receiving the impress. The appliance 
is constructed strictly in accordance with the requirements called 


' Fic. 2.—SEaALING-Wax! HEATER FOR CHEMIST SHoPs. 


for under practical working conditions, it is solidly constructed, and 
the heated portions are insulated and ventilated from the base upon 
which it is mounted, which always remains cool. The heater, which 
may therefore be fixed in any convenient position, is ready for use in 
three or four minutes from switching on. The consumption is so 
low, however, that it may be kept continuously on circuit without 
undue expense for current, and for the same reason connected toan 
convenient lampholder. The heated point is of cast-iron, as 18 also 
the base ; the barrel, containing the heating element, being nickel- 
plated, the whole being mounted on an ebonised wood block. 
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| Power Voltages.  |B.u.P.con-| Total Largest 
c . Engineer and Eos | nected at | number of Motor 
Supply Authority. Manager. Principal Local Trades. -— — - —— date Motors |c; it 
| | AC D.C nae connected. i ds 
[1 . . . | elow. Ke 
——— m ———— — a - — ,— —— —L——- 
; 1 g ipyards, 220, 440 
Aberdeen Corporation .... ...... J. Alex. Bell ...... a an NAS a cnet Ml A UR VUE 400 ad alae 7,090 1,059 120 
wks., paper wks,, woollen and jute wks. 230 2-wire 51/1/13 
Ayr Burgh Council .. ............... J| Roland Marshall eee eter bei ud] 100, 200.1 250 642 168 | 30 
carpet won boot factory OON Single phase 500 28/2/13 ] 
: Sawmills, -clut cing, laundri " 
Barnes Urban District Council | C. S. Davidson ... pum po m NE ae nee | mur 8 50 
Barnslev Cor ti Bark von eee DEME ae as ; XD pu - 148 30 
& Oration ............ . A. Barker ...... dries,l dries,builders and join- | ; ; 
y eere E. A. Barker ...... | Foundricstannariepbuiidersand cis VES 
Barrow-in-Furness Corporation | H. R. Burnett...... Shipbuilding: Soe. sei and e 220, 440 : ios 262 60 
: é engineering Works 110 single-| 9 1 258 2 
Bath Corporation .................. Francis Teague ... ‘Engineering, : MEE et- making, a m jus 7 
lothing sorset, factories i 
Battersea Borough Council...... F. A. Bond......... cee mene n 250*,460*| — 5,757 175 
millers, railway goods yards, stoue yards Sid: duo [kc E 33 
Belfast Corporation ............... '. W. Blox: ... Shipbuilding, spinning and weavi g, T : 
P TONES PE ONERE. handkerchief making. three-wire! 30/11/12 
Birkenhead Corporation ......... W.Wylda ss ees Shipbuilding and ship repairs, laundries, sss 250, 460 | 1,459 230 120 
leather works and FONS =. thgeo wire | 10/4/13 | 
Birmingham Corporation AER R. A. Chattock ... Metal, cycle and jewellery trades ' eet md UE 4,625 | 500 
Including Aston Manor: nd H sworth O,UV f NI 
Blackburn Comoe tion He cinta P. P. Wheelwright | Cotton manufacture and general 50 periods 220 *5,052 *1,965 120 
M.LE.E, industries 200,900 | ad) | 25/513 
in-ry works, bakeries, bottling stores, 200 1,521 255 100 
Blackpool Corporation ............ C. Furness ......... | uL UN LU UU tc olde aie anne 500 31/3/13 | 
Bolton Corporation  ............... Arthur A. Day ... | Cotton spinning and engineering | rae ach 239, 460 | T 1,325 | 150 
works | bs 51/5/15 
Bootle Corporation ................-. T. Dawson Clothier Timber, engineering, dyeing, ie | 220, 440 3,750 | 60 
pumping, tinsmelting & general | 3plase | three-wire} 31/12/12 
Bournemouth & Poole Elec- | E. Ll. Ingram*... Boarding - houses, hotels and 100,200,400! 250, 500 757 293 25 
tricity Supply Co., Ltd. W. D. Brightmant ' building trades | three-wire three-wire, 25/3/13 l 
: ; xtile works, dye works, mechanical | 230, 400 230 General Supply 150 
Bradford Corporation..... ........ Thomas Roles ... Ld ledri] one nering, miscal: , 8 54s m 
ETE MEL M T 
| ; 37 
AEE: engineeri vorks, brew cries, s ills, 1 | 
Brighton Corporatlon.......- J. Christie sa... maae inan f e [89 460] Pim] és | wo 
istol Corporation  .............-. : aday Tobacco, cocoa, pr inting, leather, i105 & 210 93^ 250 14,479 1,620 300 
Bristol Corporation ae oo confectionery, clothiers, brew- | S.P. ; & 365 500 28/2/13 approx. 
: SU ^ 8-phase 
. ing, paper manufacturing I | 
eee au Cotton weaving, foundries, col- zx 290, 440 1.218 451 50 
Burnley Corporation Jas. E. Starkie...... en l 20215 | 
-on-Trent Corporation... | T. Hall.............. Breweries, timber mills, engi- | 200, 100, (500 (tram-| 152475 226 , 66 
Burton-on-T p a neering works | 400 |waysonly)} 31/3/13 
Bury Corporation ........ €— S. J. Watson ...... Textile, engineering, paper, &c. 400 220, 440 4,250 About 100 
- ; 30/10/12 524 
Carn Brea, R.8.0. (The Urban |L. A. Hards ..... Mining and foundries ........... Que en M. 480 : aaa 59 50 
Electric Supply Co., Ltd.) Brewi We .hree-wire 
! i i rewing, engineering works, 2t 220, 440 587 132 50 
Canterbury Corporation ......... C. A. Blascheck... foundry, printing : : 08/3/13 ó 
. Cardi fot. chiens: Arthur Ellis........ Shiprepairing yards, engineering works; — 200 | 200, 400 | 4,524 700 | 110 
Cardiff Corporation ron a eae a at brewers, 400 three-wire 28/2 /13 | " 
. V | Cotton factories, tinplate printers, en- NS L. & P, 230 2,1 7 
Carlisle U.D.C. "———— E F, W . Purse TTE | incer: Wore aul alway shops 460, 3-wire, 31513 318 
(companies) traction 560 / | 
Charing Cross, West End & | H. W. Kingston | Printing ............- E Sedeos 10,000 100, 200, Ex bulk sup. — 950 
City Electricity Co. J.M. Gatti (Mn. D.) oF PU 
| ; | 
Chester Corporation ............ ^ | S, E. Britton ..... | ae Hour. nnus. and z 210, 420 2 247 90 
P : three-wire 1 
P . brewery, furnit king, 
Chesterfield Corporation ......... R. L. Acland ...... a a potter und aa a i 240, 480 | 1,200 198 | 100 
Biel Od Wing mills, collieries, 11,000 tran three-wire 31/5/12 
£ 'orks, rolling ] ries, 11,0: s. 
clyde Valley Electrical Power | D, A. Starr......... aa or mills brick works touniiica? dd 40: ter ix 20514 
. hipyarda, &c, OWcr 
Cork Electric Tramways &| H.H. Nalder ..... Broa, “butter factories, laundries, : u 460 3,102 419 | 
Lighting Co. ; Bede m n png: 5/4/13 
| tanneries, Muang, g g£i . 
Cornwall Electric Power Co.... | L. A. Hards . ...... | Mining and foundries...... sot eens 16,000, 440 2 5,000* 198 
i 50.9/12 
Coventry Corporation ...........- George Tough...... Cycle and motor cars, toolmaking, 200 " Aer 889 | 
weaving, watchmaking | two-phase 26/2/13 | 
Darlington Corporation ........... J. R. P. Lunn...... nen eee spinning and i 230, 460 4,4405 396 
school furniture 1/3/13 
Derby Corporation ...............-- T. P. Wilmshurst , General engineering, foundries, 200 460, 230 4,950 510 
motorga y s nus dd three-wire| 27/9/12 
Derbyshire & Nottinghamshire | A. E. Loos ....... lronworke pe works, brick? 440 500 3,516 
Electric Power Co. works de. ' 550 30/4/14 
Dewsbury Corporation ............ R. H. Campion ... Menu qd onus m es 220 1,471 245 
DULL Sd shaking, Pieters et 440 51/5/15 582 
1 lO. ek HE . Auddle ......... Si 8. factories, e'evators in stores, d. es 
Dublin Corporation... Meud “ifta, bakeries, cap:tans, etc. ° 3-phse. 346 EE 
Dundee Town Council ........... H, Richardson ... | Jute mills, shipbuilding, foundry Kd 400 1,950 404 
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{l ELECTRIC POWER SUPPLY — M 
Penak LONG-SCALE 


i PME QOO er eee 
PE Method of Driving Rates. | Approx. posed 
u H.P. of other ants at 
ee No. VoU TERME power dis- sg | Remarks. MOVING s onu 
oe . laced b perating. (Nore.—Inst. E.E. Wiring Rules for Moto: 3 È 
di, Group. | Indiv. Per unit. | Bulk | P electri a g=Gas, 8 | generally apply in all districts.) 
ol I.P. H. P. , Supply. 3g — Suction Gas.’ 
m | | motors. s=Steam. 
AC pim BE uM | B v M xm Di 
m P «n | fi lal. 
| 1 ae | Vi 24d. to 2d. | On ap- ns MM RM ZZ LZ i nee . 
&ccord. to cons. plication 4 QD. - ] P 
È ` abad" 
2 23. to Id. 
" |, 410 | 187 Quantity baala gis 400 80g; OG SERM T INSTRUM ENTS 
d 3 £0 480 /14d.with dis. On ap- | * 55g, 500st+ * Consumers mostly new to district. f Incl. sewage 
) kg 
: | | it 333 p.c. |plication WOES piant For DIRECT CURRENT. 
24 LEE NES DAE iightine m pd | aaoun e per cent off lighting MEAS Write dct M.10. 
Eo ed & lid. D.I.* | 1aing scale tor mo Ors. on y- 
EE 7 EE x ap T in Spire plant being installed. Special rates RECORO ELECTRICAL Co., Lr». 
; ; eo 9707 71 lication ! or large consumers. Caxton House, Westminster, Lond 8.W 
Dr uuu 5.3 ; j s m" * * Isolated plants using gas, suction gas and stea i T NE en $ 
E | | Haste dd operation, of which there are Bo particular xls Infusion Vic London. — Victoria 3057. | 
7 E ^. |Flat rateld. b nan i ds * Under 3 n.r. t 5 H.P. and above. t Or £4 per P 
ee jon M.D., accord. On ap- | 1,700 400s ighting and. power 5,494, traction 5,630. ES 
n | to cons. plication | 
9 T - 14d. for first iei a Vis | * Exceeding 1,500 units per quarter at 1d. 
i 1,500 units* 
| . " ld.  0"85d. to! 29.000 | CIE MM Z2 2 1 Ou" | 
x l 0°54d. > 
ie 11 2,912 1 6,000 at 1id., . *Total B.H.P. does not include traction. 1 With slidi 
12,120 44,000 at id. | Aii T scale of discounts, Over 150,000 units at 33d, t Ins CROM PTON 
. 150,000 at *75d.t AS cluding 1,100 loons from d to 2-HLP, each. l 
|»... 12 MEC 3d. and ld. | —— MOTORS Ti ds 
ue | i: 
~“ 13 dai ees AD bs x. " ; * Single-phase. t Three- phase. ! . 
| 2d. Ist 1,000, 1d. ; | | 
7 | after less 10°/,} + Extra discounts to large consumers. and T 
|. 14 T s 2d, to 500 per By agree. 1,500 1,55009,8059, eee "E- 
i qtr., 1d, a ter ment 4,5105 j | uuu d 
|^ 18 | .. us d Oe ap- m pé " Chief Engineer. t Secretary  . ARC LAM PS. B T 
scoun plication | : 
à 16 iu. d i: 2d. to ld. | £3 per | whi | oe | *These figures include the motors of a consumer taking 
| 2d. to jd kw.t an E.H.T. 3-phase bulk supply and connecting same by "x 
° ; i means of three 500 kw. motor generators to direct " id 
| current. {Plus 4d. per unit, less discount. 
w OT | 1d. en jus | ' Special terms to large users. ups 
unrestricted | : | iwl 
^ To avoid as far at possible the use of max. demand et 
18 | | m & Wate Se On ap- oes e | Indicators a flat rate is usually agreed upon T i: 2 3) Ea oN 
| | nir ed discount plication Special PER erg on & zo charge of £7 6s, per Il ll p Uf] D 1r 
A ' , annum per kw. plus *2d. per unit. = oe. Se 
^ 1 | Lighting 3d. v i ; *Power rates :—First 39 hrs. use per quarter of max. M 
] 030 | il dat* None dex No information demand 154. per unity 1d. after. Equal to or above 
heating 14d. flat | 100. 500 and 6C0 hrs, use dd E,W. per qr. *'9d,, ‘Sd, ut 
20 277:0 1 247-753% & Id. MD also On ap- 397 75 i ses ier a P ced hour system. 80% of F d Bl ' | Hi 
E 2d.&1]d. 1d.-1dt li AP sg total power unitssold on restricted hour system, — 12,00) i 7 l 
" 21 3.690 | 560 BU p oe 1.750 40.300 synchronous motor. “Includes lighting. tRestricted hour. | i 
á , d., 10a., n ap- ' Lane ; | 4 
ME | ad. and 4d. plication i i | i Reena us Should be used in all RM 
j 1*6 4d.&1d. M.D.| On ap- " 90g, 10sg . Power supply includes riving stamps, pumps TE 
23 | or 24d. flat |plication | and other mining machinery. n ACCUMULATOR ROOMS oe 
557 làd. flat 5 p.c. s M" Maximum demand to date (Wednesday, Dec. 18, 1912)2 , ies 
dis. cash 28 days id !  514kw. on feeders, includes light and power. FOR PROTECTION a 
24 i 14d. flat, 4d. ee | S EP Most of the engineering works on private property, from FROM ACID FUMES. | l ' D 
| | & ld. M.D. GOBSUnTOS | | which Corporatio..s are at present debarred from entry, OM 
25 | 8:8:25 | 1,4785 24. ne ne Special | 963 | i Power Tn to tramway company, also to Sole Makers— CES 
i. two-rate, terms ; Council for Sewage pumping. E 
, | Aho Maximum | GRIFFITHS BROS. & CO. a 
8 in .. | 3d. to gd. "ud" PR MM ZZ sae MACKS ROAD, tore d 
| EE BERMONDSEY, LONDON, S.E, eae 
2 - | 1 Ist 900 Ab JONES SNUG A E 
i Pu 800 units per qtr., 25000. p.a. di ST 
98 ld. after {1u-dat rate 
ees isa 14d.—1d. TN (EREKET) 
i& 3d. contract 
29 On applica- | On appli- . - nS 
tion cation | 
30 | 2,202 2d,14d,,1}4,14.| None . Competing gas 2s. 8d. per 1,000 c.f. with 
m" ali feels yy a i | 25% disc. when annual bill exceeds £50. 
; ’ 


Hie E 


oe * Includes supply to Urban Electric Supply 
On applijcation ' Co., Ltd. (Carn Brea, R.S. O.) 
On ap- | 4,900 | x» | * 25,000 units or over per quarter flat rate of 


32 eo 1,216 | lid. 2,500 units 


33 ee anl plication ld. Special charges over 75,000 units per qr. 
eee |14d toid.: £4 kw DINEM MEL VL ZZlsjjss—s—d— -- 
84 ld. ps zu 1.000 | * Motors only, not total demand on station. 
35 | day use 
- -. | 18d. to 04d. | 
! 

. * : GA tricted h d., $d., &d., 1d. "us he 
bi | Mo ü TI ay t | Y aoe alae t quantity, "240, I hou per ns ey ae | ! 
37 |! Companies, M.D.8. . . , f 

| Bo th 13d ses 2,200 di Demand steadily increasing. T 

| - eg 
38 | 900 | 1,450 24d. down- | On ap. S | C AE MM ZZ 2n 
rox. | approx.! ^ wards plication! - : 
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SUPPLEMENT to " The Electrician," April 25, 1913 


“THE ELECTRICIAN” 


eee eee 


Supply Authorit Engineer ar.d TEE 
piy y anager. Principal Local Trades, 
East Ham Corporation ............ W. C. Ullmann ... | Printers and wood yard for motors, 
otherwise district is purely residential. 
Edinburgh Corporation ........... . | F. A. Newington. , Printing, joiners, masons, engi- 
neers, brewers 
Fulham Borough Council ......... Arthur J. Fuller | Engineering works, woodworking ma- 
chinery, laundries, paper mill 
Frome Electricity Supply ......... | F. H. Merritt...... | Cloth, silk and india-rubber mills, iron 
foundries, engineering and motor works, 
brewerles, mill furnishing, dairies, bacon 
Gl curing,printing,furniture & cabinet mkg. 
asgow Corporation.......... e| W. W. Lackie...... Engineering, clothing, printers, 
(Including Govan and Partick) 


butchers and bakers 


Grantham Urban Electric Sup- | J. E. Edmundson | Brickwork. foundries, timber merchants, 
ply Co. enginceribg works, glue works, malting 


Greenock Corporation J. A. Robertson... | Shipbuilding, engineering, sugar 
refining 
s W. A, Vignoles ... | Docks, timber yards, foundries 
and engineering works 


e«**.s069*904.999 


Grimsby Corporation......... 


Guernsey Electric Light & 


A.N. Rye .......« ! Stone quarries, fruit growing ... 
Power Co. | | 
Hammersmith Borough Council | G. G. Bell ......... Engineering works, electric lamp 
works, small laundries, &c. 
Heckmondwike Council ........... |G. H. Carter ...... Woollen manufacturers, rag grinders, 
foundry, boot and shoe, factory, 
: coachbuilders, &c. 
Hereford Corporation "e W. T. Kerr......... Cider making, breweries, mills (flour), farm 
work, joinery, refrigerating E 
High Wycombe Electric Light | W. E. Brandreth |Chair and cabinet making, paper | 
& Power Co. | . mills, engineering 

Hove Electric Lighting Co. ...... C. B. Smith......... Purely a residential district ex- 
cepting shops | 

Huddersfield ................ e A. B. Mountain ... | Cloth manufacturers | ............... 


Hull Corporation Electricity | H. Bell 
Department : 
Ilford Urban District Council ... | A. H. Shaw 


@eeeet ear ortoe 


building, engineering and docks 


esve’: 


Photographic apparatus, chemi- 
cal works, paper mills, laundry 


PI. 
a_r M 


Islington Borough Council ...... Albert Gay ......... Bakers, brewers, builders, clothiers. 
coach and van builders, engineering 
works, confectioners, printers 
Kettering Council .................... W. A. Walker...... Boot and shoe and clothing fac- 
| tories 
Kidderminster & District Elec- | A. Charlton......... Carpet manufacture... serere. 
tric Lighting & Traction Co.,Ld. i i : f , 
Kirkcaldy Corporation ............ | O. F. Francis ...... Linoleum, engineering, furniture, 
malting works, linen, &c. 
Lancaster Corporation «...... Geo. C. Milnes .. | Ctt er nis len Sark 
Leeds City Council... | — 6e Numerous ...eee.c eese ee eate neenon 
Leith Council........... T A. Peden Ruther- | Engineering and general... ......... 
ford, M.I.E.E. 
Liverpool ......... Hs H. Dickinson ...... ivan aet 
Lincoln Corporation .......-...... | Stanley Clegg ... Engineering works ......... ........ 
Loughborough Corporation ...... W. H. Allen ...... Hosiery and engineering  ......... 
Luton Corporation W. H. Cooke ...... Straw hat making, motor cars and lorries, 


hydraulic and general engineers, foun- 
drics, printing works 

Building, brewing, paper mnaking,sweet ma- 
king, motor bus building, colour printing 


Boots, hosiery, cotton doubling, foun i- 


Maidstone Corporation . E. E. Hoadley ... 


Mansfield Corporation ............ | E. Holcombe 


Hewlett ing, tin box, motor bodies, sand and 
stone quarries, coal mining 
| Metropolitan Electric Supply Co. ; J. S. Highfield...... Ordinary shops............ eee 


Middlesbrough Corporation ...... H. M. Taylor...... Iron and steel works, shipyards, 
; l joiners shop 
Motherwell Corporation...........- James A. Wishart | Engineering and steelworks ...... 


Newcastle and District Electric | W. D. Hunter 
Lighting Co. 
Nelson Corporation .......-...+.+++ 


Engineering and shipbuilding, 
steel and lead works, &c. 
Cotton manufacturing ....... € 
Newport Corporation.. e. Coal, iron, clothing, nails, brick- 
works, millers, ship repairs,&c. 
Boot and shoe factories, engineeriug works, 


Northampton Electric Light & G. H. Jackson ... 


Power Co printers, motor car works and tanneries 
North Wales Pcwer and Trac- | C. K. Paton (Chief | Slate quarries and electric fur- 
tion Co., Ltd. Elec. Eng.) naces 
Mormon Corporation eee F. M. Long seess Boot and shoe, mustard, print- 


ing, breweries 


Oil mills, cement manufactories, ship- | 449 & 22) for 


Total 


TABLES OF | : 


24 


Ye 
Power Voltages. |38.u.P.con-| Total pw Max. | HI 7 
nected at |number of ón de. med Y 
—————————— date Motors Circuit, mand) (i (x 
A.C. D.C. indicated 'connected. E. ` 
below. | 
dd MOUSE R 
.. 240, 480 Pie) "Sto. Prvto., 196 40 
' vð. Mar., 13 Station, 13, 
. 930, 460 15,222. 2,959 ' 70 
"E 31/3/13 
two-phase | 1,760 254 80 
above 5 BE.P. | 
240, 480 1,258 237 | 50 
three-wire| 28/2/13 | | 
6,500 250/500 58,008 8,305 400 
three-wire| 28/2/13 
240, 480 429 | 128 m 
three-wire| 31/12/12 
380 10,179 | 792 | 545 
31/3/13 | 
: 230, 460 1,732 | 265 95 
three-wire| 27/3/13 
210, 420 | 2,769kw. 80 
1/3/13 
110, 990, 440 5,345 525 500 
300 H.T 31/8/12 
230, 460 1,600 191 150 
three-wire| 51/3/13 
t 
220, 440 670 118 50 
30/3/12 i 
420 839} 182 60 
210 1/3/13 
220 515 182 wil. ? 
31/3/13 5 
Three-phase *5,240 336 150 1,940 
One-phase Y «0188 | 620 95 1190 — 
220, 440 | 10,513 | 865 100 |6300 . 
'arge supplies three-wire| 30/11/12 Consumers s 
| 930, 460 874 168 | 00. an as 
‘three-wire, 10/3/15 
— 4,666 850 105 4,928 ? i 
50 v 100 200 31/3/13 | 
and 400 : ; 
| 230, 460 1,379 362 30 | 55 . 
three-wire, 51/3/12 
460 | 1615, a | 9 . À 
31/12/1 
ox0 ! 1474 . 209 (8 : 
460 31/3/13 | Fog 
230, 460 701: 145 50 | 120 - 
three-wire| 29/3/13 
200 22.400 | 3,470 | 600 10290 ~ 
400 28/2/15 
..  |930, 460! 4547 556 | 120 | 98 = ^ 
| 28/2/18 ü 
230,460 | 13,319 2,124 160 
28/2/13 " 
230, 460 | 2,111 79 | 100 | 000 | 
and 500 | 31/3/13 | ^— B 
220, 440: 685 : 131 4$ om 
three-wire 31/3/1 
250, 500 3,913 722 | 160 242, . 5 
three-wir« 10/4/13 
250, 260 190 | 20 | 60 | 82» 
313/13 
240, 480, _ 512 137 mo i 
500-600 31/5/13 
200 200 6,979 1,492 | 60 | is 
4/35/15 J 
220, 440 | 1,786 350 | 50 | 4 
three-wi About od 
230, 460. 3,610 121 30f120 1,10 ~ | 
15/5/12 Lof200 EO edt 
100 & 240 240, 480 | 11,700 900 |9 
three-wire| 31/3/15 | "E 
250, 460 m grt; Mo 
three-wire Nan’ | 
100&200 230, 460| 3001| 344 | 100 CUP 
three-wire, 31/3/12 | e 
210, 420 | 2,725 a iom : 
t - i 3 
ET E beh a5 | 1,000° 2,000 i 
õ- phase 
E 
220, 440 | 4,050 615 oM 


| B.H.P. station 
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SUPPLEMENT to "The Electrician,” April 25, 1913, 


ELECTRIC POWER SUPP LY.— Continued. 


Method of Driving. Rates. | 
2i: j Indi Bulk | 
Group ndiv. . u 

P H.P, Per unit, supply. | 
| Seis Me te gs ee 
38 | .. — .. | Od. 14d. & 
11d. 
lad. flat.2d.Stch. 
40 yop M. D..| 
‘7d. further 
M ld. flat | 
49 S 24d. flat ; On ap- 
| 4d. and 1d. plication 
| M.D. 
i+1. & 3d. M.D. 
43 " Gat ais for 1d. & 4d. 
| restricted hours) M.D. | 
44 zm Ln id. and 1d. M.D.I. Special i 
| 24d. flat. - ratos | 
45 ^. 28d. to 1d. 1d.to-6d.. 
| | 244. to 1d. with | 
36 | s A TS. 
d. flat. special 
47 ene foe To sub- 
sumers ' stations 
48 14d. with dis. to 
a max. of 331 p.c, 
49 | 2d. to ld. Special 
Sliding scale terms | 
50 562 *3d. to 1d. ! 
d.—1d. M.bp sys 
51 fo E T" 
| oron2ratemeter. 
52 9d. one hr., 
ld. after 
53 | 2d. and 1d. 
less discount 
54 2d.—1«d. per On ap- | 
sliding scale* plication] 
§5 2d. & ld. M.D. 
2d. to ld. sliding 
scale 
56 Id. tlat Nil 
57 . 1249 130 2d. to ld. | On ap. 
plication 
58 14d. | Special 
quotation 
59 | .. 4H.to3d.Itg. 
ild. to 1d. p'r. 
60 | 2840 . 417°5 | 24d. sliding | By con- 
| scale to 4d. ' ‘tract 
61 i 0:75d. to 15d, 
| | i less 5 per cent. 
62 1125d.to | 
'875d. | 
63 *2d., 14d.,1d. E 
64 23d. 2d. & 2d. On ap- 
65 x tos i plication 
. flat, 24. for 
674 211 night shifts. a 
66 | About | About |"24., 13d.,1d. 
3,263 | 650 & 1d. 
67 Both Various...... " 
68 D os 4d.& Id. M.D. 
—. |1d. daylight 
| specials 
96 Pus EE M On ap- 
1 ld per nnit |plication 
0 n (2d.&4d. M.D. 
! Sp. on app'n. 
n | iéandde] 
12 | -« | Max. 14d, | According 
, factor, &c. 
13 Bo th . i 
| 
Ià ' About | 2,059 |zd. and ld. | 14d.-1d. 
z 950 acc. to quan. 
(3 , About | About | 2d. to id. | On ap- 
| 2,375 |, 350 sliding scale* plication 
76 950 2,700 | On applica. 
| i tion 
sliding scale 
Mo . - | 18d. to 3d. 


Approx. 


H.P. of other 


power dis. 

placed by 
electric 
motors, 


1,000 


1,680 


1,030 
1,200 


610 


About 400 
685 
228 


1,500 


i Isolated 


Plants at 
present 
Operating. 


g=Gas 


87 = Suction Gas, 


8z Steam. 
H.P. 


90g, 25sg, 


13008, 20 crude! 


| 


| No record, | 


nd 


905, 2554. 
1,000x, 5C oil 


3500s 
165g, 200sy 


' No information 


available 


| 


l 


| 


| 


| 
About 700 | 


5,650 


| 


200g 
500s 


49g, 25sg, 
3 


50s 

About 200g 

100sg, 250s 
l5sg 


| About 30003” 


SSS es E er 


Remarks. 


(Nore.—Inst. E.E. Wiring Rules for Motors 
generally apply in all districts. ) 


eee 
* Motors in gen. sin. for conds., cooling towers, 
artesian well, driv'g mach'y,&c. Grate stokers. 


* 9*9 oo 


Power and lighting on same mains, 700 kw. 
day-load motors only. 


| Number and horse-power of motors does not 
include the traction or Admiralty supply. 


LEE EE EE 


* With discount on hours of running, 


All motors are hired out by this company, 
and are maintained and inspected. 


Radiators are at 
included in this 
* Nov. 30, 1912. 


power rates, but are not 
return. 


Hired motor system in operat'n. About 1,1: 0 H.P.connected 


* Subject to 24 per cent. dis,, for payment within 14 days. 
ld. power rate for large consumera. 


Discounts ; sliding ecale up to 5 per cent. on 
power. 


1 Jarze engineering works, 1 large malting works, and 1 
linoleum works recived entire p'w'rsup. from Corpn, 


*For industrial purposes only. 


* 2d. up to 3.000 per qr., 134. from 3,000 to 10,000 per qr. 
ld. all units in excess of 10,000 per qr., alto “maximum 
demand " and * rateable value ” systems of charging. 


*2d. first 500 per qr., 14d. next 1,500 per qr., 
Id. next 3,0CO per qr., $d. remainder, 


*Town gas sold at 1/6 1,000 for power. Tram. 
way supply 1,200 m. v. not included. Eight 
large textile mills. 

* Not including collieries. 


Largest installation, shipyard, max. demand — 


400 kw 


Largest consumer, Sir W. G. Armstrong 
Whitworth & Co., Ltd., Elswick Works. 


* Motive power— 24d. for 1st hour per day, lad. every ` 


subsequent hour, less 5%, 


T Including 5 at gas works, 
intermittent working. 


* Large consumers 1d. 


Slate quarry load mostly Winding, 
pressors and mills. Transmission 
overhead, bare wire & 20,000 v. Bulk supply to Alu- 
minium Oorpn. (Ltd ) at 20,000 v, *Motor-generators, 


pumping, air com- 
at 10,000v. 3-ph., all 


SIEMENS Ps 
WIRES 2: 
and — Dae d 


CABLES. 


‘SIMPLEX | — 


SI MPLEXTTSARIA 
lw 


like our Conduit 


are The Best 


— and — 
Most Reliable. 


Meter Testing Dept. :— 


SIMPLEX CONDUITS 

LTD., 

Garrison Lane, 
BIRMINGHAM. 
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‘ ©, 
C ‘a 


THE BEST 


For Maintenance and Repair of 
Electrical Machinery. 


STANDARD VARNISH WORKS, 


For Prices and Particulars apply— 
Insulating Varnish Dept., 


PINCHIN, JOHNSON & Co., Ltd., 


26, BEVIS MARKS, LONDON, — 
H.C. 
Phone—London Wall 9916, 


4 
Li 


SUPPLEMENT to ‘The Electrician," April 25, 1913. 


26 


“THE ELECTRICIAN” TABLES OF 


| Total NE 
Power Voltages. | ee Total ' Largest| Max. | H.T 
: ; Engi d RE nected at | number of; M x motus 
No. Supply Authority Manager, Principal Local Trades. |. date M Sa POE SN V. 
| AC. D.C." d connected.' Circuit. | Kw. any). 
TE | "TU o MN Mop: 3 | | E 
78 | Nottingham Corporation ......... H. Talbot .......-. Lace, hosiery, tobacco, engineer- 200, 400 5,651 | 1,538 | 65 | "EC 1 
ing, leather ; three-wire 14/3/13 - 
79 | Nuneaton Corporation ............ S. C. Gibson ...... | Hat making, hosiery, wool, cotton, elastic 220, 440 1,5054 149 150 | 800  .. 13 
web, foundry, quarries and collieries, three-wire 28/3/13 
| boot and shoe factories. | | 
80 | Peterborough Corporation ... .. JOG illae Engineering, brickworks, rail- 200, 400 | SUN | 103 | 20 56l.. iğ 
Wt 
81 Reading Electric Supply Co....... E. Rowley Hill ... cA engineers and iron founders, 200 200, 400 | 2,544 554 75 1,575, E i 
| saw-mills, flour-mills | 31/12/12 ' | 
82 | Redditch Urban District Council Wn. J. Ferguson | Needle trade, fishing tackle, 210 | 30/11/12 163 40 | 440 Now ! È 
| cycle factories | i | 
83 Rochdale Corporation mm | C. €. Atchison ... | Textile and enginecring MN m n aa 31/53 | 403 50 | Fd 
84 | Rotherham Council....... ...... E Cross ........... Iron, stecl and brass works .. ... 3,0( 0, 230, 400 250, 460 2,900 | 265 350 RE 1. 
3-phase | three-wire) 28/3/13 | us te ol 
85 | Salford Corporation .. ......... H. J. Hawkins ... | Textile and engineering ......... 200 220, 440 | 15,954 | 1,284 300 
| ; three-wire; 28/2/13 | l 
86 | Sheffield Corporation ........ ...... ' S. E. Fedden ...... Steel and iron works, entlery works, foun- |g RUE 21,634 2,067 11,673 E] 
l dries, general engineering works "200 1-ph. 30/9/12 | 
87 | Shoreditch Borough Council..... C. N. Russell ...... Printing, shoemaking, cabinet - 240, 480 | iade | 1,750 4,658 1 
and furniture manufacture three-wire!  iy/3 : | 
88 | Shrewsbury Corporation ......... C.M. Johnston... | cases eee don 337 | 128 | 20 |, y t 
| 31/12/12 | ae 
98 |Smithfield Markets Electric ` Edgar Dowling... | Cold storage, wholesale meat, 100 "513 ap, 130 ; 110 n 
Supply Co (Chief Enginecr) poultry, &c. 200 31/12/12 | | | 
90 |South Shields Corporation ...... H. S. Elis ......... Shipyards, docks and marine, 110, 220 550 3,676 16) «|. a 
engineering w'ks, saw mills, &c. 28:3/13 | --— 
91 | Stalybridge, Hyde, Mossley and j Robert Blackmore | Teach works “engineering woke, | — 200 ^ ggo | 12,000 se ae ie m s 
Dukinfield Electricity Board iron works 230 | 
92 | Stamford (Urban Electric Sup. '. H- Brandreth... | Brickworks, laundry, foundry, | 240, 480 | 420 110 | 30 n 
ply So.) | engineering works, flour mills, three-wire, 27/9/12 
| printing works, timber yard | | | " 
93 | St. Helens Corporation ............ E. M. Hollings- | Chemical, glars and bottle works, steel- | 230, 400 | 230, 460 | 2,979 389 500 H.P. 1,CC0 , " 
. worth works, collieries, copper works 3- phase three-wire) 31/12/12 | : 
94 | St. Marylebone Borouz^ Council A. Hugh Seabrook| Printing, building, small work. None 240 | 4,264 1,141 . pus 2 
| shops (various trades) 480 31/1/13 | A 
Q5 | Stockton-on-Tces Council ......... J. J. Smith......... Shipbuilding, engineering and 250, 460 | 1,567 178 120 | «| 4 
. ironworks three-wire, 31/3/13 786 | 
968 | Stoke-upon-Trent (County Bor- C.H. Yeaman...... Potteries, engineering works...... None 240, 480 1,3821 149 80 i 
r | 
ough of Stoke-on-Trent). | | = 1/3/13 979 
Burslem ..... eoe C. H. Yeaman ..... Potteries, engineering works...... None | 220, 440, 1,776} 302 125 | 
31/3/13 . 
Hanley C. H. Yeaman Brickworks, potteries, iron works, |Single-phase 50* | 1 fe 979 60 1.427 © 
collieries, earthenware and china | 100 ~, 100- | 31/3/13 | 
manufactories 200, 400 
Longton ......... eoe v, H. Yeaman.... Earthenware manufactories,brick- None 230, 460 | 460 154 |: 14 399 
works, potteries, collieries. - 31/3/13 PU 
97 | Sunderland Corporation ... ..... A S. Blackman... | Shipbuilding, marine engine and boiler 5,000 220 16,019 922 | 280 : 
. | makers, coal mining, flour milla 290 27/3/13 ; i 
yg | Swansea Corporation........ ...... C. A. L. Prusmann| Metallurgical, coal exporting, | 220, 440 | 220, 440 3,439} | 6o 148 : 
MLE.E, A.M.LM,E| tinplate manufacture, &c. three-wire , three-wire 28/2/13 | rgo 3 
99 | Uxbridge and District Electric A. Randall Bell... Flour mills, printing, eugineer- 200, 400 1,7014 132 135 8 
Supply Co. ing, brickmaking 31/3/13 b. a 
100 | Wakefield Corporation ..... ..... H. A. Nevill, Engineering, woollens, coal, 200 | oT | 2551 279 110 +$ A 
M.LE.E. printing, laundries, wire mills | 31/3/13 
: jn: z harnes er, hing, ir k atks l ‘ á 
101 | Walsall Corporation ............... Bed BANAT ini Se ec Naa LO E ced oe | xi e HP dira 
| : Wire mills, printers, was mills, tanneries, (11/12 3 
102 | Warrington Corporation "TOES F. V. L. Mathias.. | engineers, corn mills, gas stove manu- * T 7,109 215 ? 
| SE min. water mfctrs, sth | 20/4/13 b 921 m 
i ic Supply | T. Willmore ...... Boot factories, engineering works 230, 460 225 62 2 | E 
103 We EAOn Electric Supp y ; : aug joiner = eTa tlireowirel 51/12/12 | | About. ; 
; . 5 ring works, steel rolls, wow : , Abe Y 
104 | West Bromwich Corporation . | W. A. Jackson ... Pddon ice 49018. tubes, "achodi 250, 460 | 2,805 259 | 125 | 
furniture, corn mills, wire nails 500 | 28/2/13 : 
105 | West Ham... mme J. W. Beauchamp. | Chemical, engineering, flour | 100, 200, 500 12,950 kw. 1,488 430 ^ 
mills, ink mills 400 230. 460 | 28/2/15 255 PEN 
, . Fri ichs | Blastf 3, steel wks., ship yds., engi : 
106 West Hartlepool County Boro.. H. F. Friederichs | A eth TP Bde T dde es me Snr E 
107 | Whitby (Yorks) District Council | L. H. King .......-- | Fishing ....... eere enne 460, 230 | 3644 49 40 1 i 
B. Sankey -e.e Tannery, fiour mill, printing and 490, 2310; 235 44 | 20 W e 4 
108 | Whitehaven Corporation ......... | y mnclidory worka ies ks dio. teni ait 31/5/12 | 
‘ e Coal mining, cotton mills, engi- 6,600 | 230, 460 | 9.392 321 63 1,17 4 
109 | Wigan Corporation . Jas. Slevin ......... neering works three-wire, 28/2/13 
| 571^ 
110 | Windsor Electrical Installation , A. E. Farrow...... | Brewing eene 220 220 31/3/13 86 40 | 
Co., Limited. ‘Ironworks, edge tool works, corn mills 440, 2 100 480 
Corporation ... | S. T. Allen ......... nworks, edge t , corn mills, | 6,000, 400| 440, 220 | — 6,890 575 4, 
EM BODEREDEAQS UNE t e ear ka aen s NOES | ^7 | three-wire 30/6/12 | 
i | 
Porcelain, glove, leather, flour, engineer- 230. 460 915 60 133 
tion............ C. M. Sbaw ...... | ing, , buttons, confecti " 100, 200 , | 1.825 
IU Mene. Beate hurketarsoihkecwine” | Pre | 30 | SIS 
: bah f 2,033 
EE E J. W. Hame .., Confectionery, printing, railway 3,000 230, 460 1,692 323 50 éy 
113 | York Corporation | works, flour mills, brickworks ,three-wire 31/3/12 J N 
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i electric =G A les | ors 
| MEO | an, Per unit supply.| motors | Sisi Gas generally apply in all districts. ) 
ee | ral. == PEN ! m 8-- Steam. 
8 73 | lid. | | H.P, OOD AE E EM e Rari a ; 
5 79 220 2}d.to M. on. On ap. : — 
sliding scale plication m MET i 
T EER T - 
. 81 "T a, iid. Coeeseres 
iss and id. or 4d 
| per DE accord- | E MM Z2 OM 
E x ing to demand i 
AE ON 2d. to 1d. | 60 Ty | 
i 13 Practically, sliding scale.. | L texti PO ren 
$ all group ` ds 2d. to ‘6d. | On ap- Steam 9831 176g. 4Csg, ps ae ae ao included. Isolated plants on 
TR driven, slidingscale* plication) Gas 452 , "837, *Bpecial terms for special cond pPtoximate only) ME 
i n Both 14d. and 1d.* On ap- | 2,200 n.p, | T “Sliding scale to 0-6d. lar boue M Er 
: 85 | plication Bs plants = thousands IH. P, BP users. TMany works own 
» + iss ` Flat rate.—11d, first 1.¢ i 
| | | seat Fired charge system et Sor gi" pu aio | THE BOOK ON THE SUBJECT. : 
i 86 Lht.4d.,Heat 1d., On ap- demanded snd id. per unit consumed. A T | | 
Si . | ded a ad. plication M MEN Rcs M Tbe Electrician i 
upto?75,000 9 
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y e8 | 3d., 2d. 14d * consumption. l cording 9 ' 
| *, áQ., 2x en | we | "Discounts: 5 per cent. over 600 units, 10 pp ' 
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li 89 IET Pos d 1d P | | cent. over 1,000 units. p ELECTRICAL CONTRACTOR'S 
i ] P is | PN HANDBOOK 
I 30 Bo th 1}d. 1st 5,000 X | à COMPILED ' 
rar. ld. afte n Also traction supply. d d 
: per qr. 1, Mte, | ppl; A.W. ROBINSON & W. E, WARRILOW. E 
3i On ap- 2 
4d.— RAR ,000 , 900g, 1,7005. 
plication | | ! Price 5s, nett. 
- 92 NEW SECTIONS on Illuminating : 
X 24d. flat, 4d d t. | TER Enginecring,Country House Plants, 
and ld. M.D |P!!cation | Motor Installations, etc. É 
93 2d. & 1d. with| On ap. | | 
| discounts Slice s 2,000 l00sg > Qe “THE ELECTRICIAN” PRINTING AND | 
94 2d. and 1d. M.D.* 7 28 3 8 Vane CO., LTD., v 
and £2 per ir,P. ose | * Restricted hour and telephone system. , oallsoury Court, Fleet St.,London. . 
: 9 Slidin 
D gscale | On ap- | One works take about 380,000 units 
96 2d. down to 1d. plication total nonu: i coole S tor power Ds 
ADOS Vus 13d.,13.,1d.,94.| On an. amounted to 519,726 units, pum —UítÓ— AM 
| du. 'bd. lication LEE NEL ONE Coe ; i sd 
2a. lad, 1d. On ap- 2 | T: ELECT INS TIPS ad 
d. an . |plication | iu RIC MA E 
: 3d., ld., $d. | On ap. PORE ; 
; ee: ; d rapidly v and i : 
and 4d. plication with the man y small snd diverse trades eles to si ER 
24.144,14. 0 | Sale tnntustries of distriet, "ox memes" | DISTRIBUTING SYSTEMS.” 
-, 1}d.,1d.} On ap- un e | 2. 
did jplication fe i 
97 24d. (dis. $o | | i 
| "$^. (dis. to 4d.) On ap. m i Ra |. fant ; ul , 
- | aa n" plication : ! iin perann. Demand plus 4d, per unit. J. R. DICK and F. FERNIE. 
| . (1st r.) & age . Motor hiring scheme in operation. *2:0,000 per an. and "ue 
M ene cver special rates, 24 9/ dig. id wit ` | E de ris 
99 EA sod | month. Turbo alt. & ae Son tr ey belie icta 100. 6d. nert: ME 
Od g sca i eus T jog, 1,200sg, Large power users by contract at prices based on load inis e x 
100 ' About | About 2d. do m O à ` : Two large Sein driv xus uL de ire PT 
. down n ap- 1,3 805 - en sewage pumps have T e t e je P lu d 
"B 2,251 300 wards plies lanl 7 now been converted to electric desine: The Elecir ician " Pr inting and Eai 
vee PP @ 2d. to 1}d., dis. ‘ld. to 0*5d. 910 v. si l h f lighti : 365 3 H ` ] E ! 
102 Se edam hagto ri 8162 motora sang presare bul diy T. Phase or Publishing Go., Zr 
‘rod, * - ° i 
| T Sus cording y Bon 4,742 i en i *Under 1 H.P. 220 single phase, 1 Hp. and above 350 3-ph, 7,2 & 3. SALISBURY COURT, FLEET ST. : 
ditions i | 50 periods. f Under 3 H.p 230, 3 H.P. and upwards 460, , EPA 
103 eee Sasa 13d. flat and 120 | ME LONDON, E.C. a a 
lagreem'ts di li : 
1 sp g s | : 5. 
(4 sue aoe iad. to jd. About 830. " 76 motors on hire- 509 np. * Motors only. . i 
105 Partly|both i | 
ld. max On ap- 5,690 fe ; ee áa 
1°6 ase 2d. — d. pacanon 1,650 510g, 250sg | Flat rate first 50 units per qr. at 2d, next 500 at lłd., over 
m with dise | 5.0698 4 a at ld. i Restricted hr, £1 per qr. and 1d, per unit. 
£5 per kw " d | * pecial rates bulk supply. Motor hiring in operation. 
| anatbld.unit| U á lighting £15 per kw, plus 1d. unit. 54, 
108 | "o cns 78} p T. flat rate. 
9 rate, 2d. for | p i 2g; 8g, MM 1" 07" ere 
: small motors | 12s | 
109 | About | 1069 w | | 
p to1 000 unit: | 
1,332 à | per annum 2d. 505 |! ne C ORR 
over 1,000 1d, | | | 
110 £3 P. de. | 
ii "* — manvled pe aa None 108 15g, 905g 1 
111 and ld. per nie 405 MM sige teat . 
k © | dd. to 4d. | Various x TN 
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tee "s £3kw,-4--75d. £ | ee 4 1] 
| | —6d. TUS ' Over 1,600 Further 330 n.r. awaiting connection. | 
| 2hd. & 1d. M.D. | | 
113 | lid defe P.. p 
ae ids : down- | On ap- ; T1 
wards an | | Two large pumps for dealing with surface | 
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SPECIALISED SWITCHGEAR MANUFACTURE. 


THE NEW WORKS OF ECKSTEIN, HEAP & CO., LTD. 


Switchgear nowadays means a good deal more than the control 
board in the generating station. With the increasing use of electri- 
cal energy for power purposes the need hes arisen for the creation of 
new and entirely distinctive standards in circuit controlling appara- 
tus. It has also been necessary to establish a ruggedness of con- 
struction which would place switchgear among the heavy engineering 
products of the present day. During the last five years these stan- 
dards have been set up on the cumulative experience of switching 
apparatus in the operating field, a fact which is mainly due to the 
manufacture passing into the hands of purely specialist firms who have 
kept in close touch with the users of their products. The motor maker 
is apt to claim the lion’s share of the credit for the growing popu- 
larity of industrial electric power supply while laying the blame for 
breakdowns at the door of the switchgear manufacturer. As a 
matter of fact, both praise and blame ere attributable to each party, 
but we should be ourselves disposed to grant the greater amount of 
the former to the switchgear maker. He has been faced with pro- 
blems of great complexity which have taxed his energies and resources 
to the utmost, but with his survival he had brought with him im- 
proved designs and solid construction conferring efficiency and 
reliability on switching devices generally. 

In view of the description of a modern switchgear factory which 
follows we think that special attention may be called to an interesting 
fact, which is often overlooked by the majority of electrical men, 
namely, that the perfection and standardisation of switehgear is 
almost entirely due to the enterprise and effort of individual firms. 


We were first shown the stores system in vogue, and were shown 
how the organisation of the three different sections devoted to rough 
material, finished stock parts and finished material facilitated quick 
handling and convenient stock-taking. Every item is carefully 
checked off, and itis possible to tell at any time what stock there is 
in hand, with à minimum of book inspection. 

Turning to the shops themselves, all the heavy machines are 
grouped on the lower floor, and they include lathes, drills, shapers, 
millers and grinders of various sizes. Drilling jigs are in use for all 
standardised parts, and they ensure complete interchangeability of 
the items making up these standardised products. An interesting 
tool in the press shop is a plenishing press which is used to surface up 
certain portions of small castings. The general lay-out of the various 
departments conduces to the progress of the raw material through 
the shops towards the finished product with à minimum amount of 
re-handling. 

The testing department is equipped with a number of motor 
generators, from which various voltages, both alternating current and 
direct current, can be obtained. The energy for driving the works 
is purchased from the Salford Corporation, and the group system 
of driving with direct current motors for each floor has been 
adopted. Figs. 1 and 2 are views in the machine shop and the main 
drawing office. In the selection of the machine tools and genere! 
equipment of the factory the principal objective of the management 
seems to have been the turning out of accurate work of good quality, 
and in compliance with the various regulations and restrictions under 


Fics. l AND .2.—ONE OF THE MACHINE (SHOPS AND DRAWING OFFICE IN EcksrEIN, Heap & Co.'s New Works. Wa 
* ^ 3 


It is the work of the specialist concerns which has survived and helped 
to make switeh and control gear, more particularly the industrial 
types, what they are to-day. There is, we venturetothink,no branch 
of electrical industry dealing with the heavier class of product in 
which the work of the specialist has been so completely justified as 
that concerned with the manufacture of switching apparatus. 

One of the most prominent firms in the sphere of switchgear manu- 
fecture has been Messrs. Eckstein, Heap & Co., who have specialised 
in this class of electrical product for some years past. We have had 
occasion to refer in detail to their designs from time to time, and parti- 
cularly during the period of electrical exhibitions at which they have 
been prominently represented. Our readers will in some measure 
be familiar with the work which they have carried out in standar- 
dising circuit-breekers, controllers, 2uto-starters and ironclad switch- 
gear. The operations of the company have recently beeen considerably 
extended, since the old works at Waverley Mills, St. Simon-street, 
Salford, were vacated for much more extensive and commodious 
premises at Caroline-street, Broughton. These new works are 
within easy reach of the centre of the city of Manchester by tramear. 
Through the courtesy of the company we were recently afforded an 
opportunity of viewing this factory and of inspecting some of its 
most recent products in the way of switches, circuit-breakers, con- 
trollers, motor-starter gear, ironclad switchgear, &e. The building 
is made up of three floors, and the various departments into which 
each is divided are roomy end well-lighted. In this respect the new 
premises offer many advantages over the old. 


" 

which this class of product labours at the present time. It cannot 
be denied that many of these regulations press heavily upon the 
switchmaker, for they increase his works costs and make it difficult 
to lay down definite standards for specific classes of work. The 
number of years which Messrs. Eckstein, Heap have been in the busi- 
ness has, however, familiarised them with the demands of the 
authorities, who decide what shall or shall not be done in switehgezr 
design. 

During our inspection of the works we were shown many instruc- 
tive details in the manufacture of circuit-breakers, knife switches. 
auto-starters, oil switches and ironclad switchgear generally. The 
suecess of this elass of apparatus very largely depends upon the 
amount of attention paid to these details. In this connection We 
may mention specially the method of supporting the insulators for 
ligh-tension contacts in oil switches. The usual practice is to cement 
these into the metal work, but this is unsatisfactory because of the 
difficulty in removing an insulator at any time. This trouble hes 
been surmounted by the use of a simple form of cradle which grips the 
insulator shank tightly and is provided with four screws with which 
itis seciured to the supporting metal work. Similarly, the contact 
within the insulator shell is secured by a method which dispenses with 
cement and admits of easy replacement. We understand that this 
detail is much appreciated by users of industrial switchgear whe 
place the apparatus in service in positions which impose the most 
severe kind of test on its construction. We noticed that the firm are 
endeavouring to depart from designs in which cement is used in any 
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F1G-3— REPLACEABLE HANDLE Fuse 
AND DETAIL OF CONTACT JAW. 


form. and in this respect we think that their products are worthy of 
special attention, 

The limits of space will not admit of cu r going fully into the details of 
the design of all the company's standard lines. but we ha ve included 
illustrations which may be taken as typical of the work turned out. 
In Fig. 3 we give an illustration of a replaceable handle fuse of large 
capacity and for circuits of medium tension, A detail is also given 
of the connecting shank and spring-clip contact. In order to oh viate 
a trouble which frequently arises with spring clip contacts getting 
out of alignment a cast-iron ward is employed between the turns of 
the spring clip. The object of this is to provide a semi-rigid support for 
the contact and yet to allow a sufficient amount of plav for the spring 
to give slightly when the knife contact on the fuse handle is pushed 
in. This ward is employed in all the spring-clip contacts made in 
the works. and it serves to show that the company pays attention to 
the little things which count with swi tchgear. 

Star-mesh and auto-transformer oil-inimersed motor-starters have 
been a speciality of the company for many vears, and their experience 
has enabled them to introduce many valuable improvements based 
upon operating experience. Fig. 4 illustrates one of these starters and 
is typical of the company's general design. The illustration shows the 
complete starter in the centre of the picture, and the auto-transformer 
and drum-type controller are shown on each side. The latter has a 
porcelain drum on which the contact rings are mounted and separate 
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Fic. $.—AUTO-STARTER, SHEWING DET VIL or TRANSFORMER AND STARTER DRUM. 


porcelain blocks into whieh the various terminals are neatly fixed, 
The whole is clamped up solid in a cast-iron frame and makes 
a thoroughly substantial job. The controller handle is fitted with a 
mechanical device, which ensures that the handle must be pushed 
first to the starting position before it can be moved to the running 
position, and, further, it is impossible to leaye it in the starting 
position. Figs. 5 and 6 illustrate the company's new design of gear 
for the control of medium and high-voltage circuits in collieries and 
certain. industrial power installations, It will he noticed that the 
bus-bar chamber is made up in unit sections, and theoil switch. with 
overload features, ammeter and cable connecting box, is also made up 
of a single unit and is fixed immediately below each 'bus-bar section, 
The illustration shows three panels and in the centre the oil switch 
is shown lowered. There are several interlocking features, and the 
switch must be in the off position before it can be lowered away from 
the ‘bus-bars. The lowering mechanism com prises two long square- 
threaded rods, at the lower ends of which are two rachet levers, 
By the movement of these levers the switch and tank are gradually 
lowered together, and if the movement is continued the tank is 
lowered away from the switch contacts, The general design of the 
gear is of narrow and high construction, space being occupied in 
à vertical plane where as a rule it can be spe red. 

In the general design of the compeny s oil switches considerable 
attention seems to have been pid to important details, Wo hevo 
already referred to the method of supporting the insuletors in theso 
switches. A standard pattern of contzet hes been designed oa the 
unit system, the units being all of one size and built up to meet the 
requirements in the Way of capacity of the verion: cwteha 0 Tne 


Figs 5. AND 6.—NEw DESIGN OF H.T. IRONCLAD GEAR FoR COLLIERIES AND INDUSTRIAL POWER CURRENTS. 
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The ALUMINIUM CASTINGS Co., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 


contact is of the flexible type and is backed by a powerful spring. 
Suitabie arrangements are made to prevent blobbing of the copper 
when the switch is called upon to break a heavy overload. The 
contact bar of the moving part of the switch is V-shaped (Fig. 7), 
and is either a solid piece of copper or copper sheet bent round 
to the required shape, according to the current to be carried. — This 
is neatly supported in a circular insulator and held in position 
by two screws. This design admits, of,'easy replacement of the 
bar at any time. All thejoil circuit-breakers are fitted with a 


Fro. 7.—Mixisa OIL SWITCH, SHOWING DETAILS OF CONTACTS. 


free handle, and the usual overload and no-volt releases can be 
included as required. The suggestions which have recently been 
made for the use of reactances on high-voltage circuits have included 
references to a type of switch which might be fitted with a set of 
additional contacts over which the switeh arms would pass and bring 
in circuit suitable reactances before the circuit is finally broken. 
We were shown a 10,000-volt switch which might be adapted for th's 
class of work, but which was put through as a cable charging switch. 


FiG. 8.-—SwriTCHBROARD PATTERN 
Orr SWITCH. 


The auxiliary contacts do not seem to take up a large amount of 
additional room ; in fact, the switch appeared to us to be unusually 
neat. Fig. 8 shows the switchboard type of oil switch made by 
the firm. 

The large amount of industrial switchgear which we saw going 
through the shops included a quantity of special ironclad designs for 
various collieries and Government departments. These ironclad gears 
are found exceptionally useful in high-tension circuits on consumers’ 
premises, because it is possible to so interlink the switch movement 
with the door giving access to the connection that this cannot possibly 
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The ALUMINIUM CASTINGS 00. 


GREENOCK. Ltd., 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 


be opened while the current is on, and the switch cannot be closed 


while the floor is open. The internal high-tension and low-tension 
instruments connections can be conveniently and safely arranged, 
and the only outside connection required is made at one or more 
cable dividing boxes. , 

Speaking generally, Messrs. Eckstein, Heap & Co. (Ltd.) are well 
equipped at their new works to turn out industrial and general 
switchgear to suit both standard and special requirements. They 
have carried out a quantity of work to the specifications of pro- 
minent engineers, and we understand are prepared to quote for gears 
of all classes and to advise on switching problems generally. With 
long and valuable experience of switchgear apparatus behind them, 
and with their new works, fully equipped with modern machine tools, 
we think that they should be able to look forward to increased busi- 
ness in the immediate future. We wish to express our thanks to 
Mr. A. Eckstein, the managing director of the new company, for 
giving us facilities for preparing this article, and to Mr. Jackson for 
his courtesy and attention in showing us through the shops. 


COMBINED OHMMETER AND GENERATOR. 


The Simplex ohmmeter consists of a powerful magneto gener-tor 
wound for 500. 800 or 1.000 volts, and a sensitive instrument of the 
moving coil type, which reads direct in megohms. The instrument 
is designed for testing the insulation resistance of electrical circuits. 
The test is made by connecting one terminal! to earth, the other 
terminal to the circuit under test. The handle of the magneto is 
gradually speeded up until, at the correct speed and voltage, an auto- 
matic device locks the pointer of the instrument at the position on 
the scale corresponding to the insulation resistance of the circuit 


SIMPLEX COMBINED OHMMETER AND GENERATOR. 


The workmanship, design and material are, we understand, of the 
best. The case of the instrument is of hard wood carefully dove- 
tailed and polished. An adjustable strap is provided for carrying on 
the shoulder, and the magneto handle fits into a slide compartment 
inside the case. The whole apparatus is suitable for indoor or out- 
door testing. The use of the instrument is simple, and its wide range 
and extreme portability make it particularly suitable for general 
insulation testing. In the lid a plainly worded set of instructions 
is fixed, enabling practically anyone to carry out a reliable test. 
Fuller particulars and prices from Simplex Conduits (Ltd.). 
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GATE-END BOX FOR DOCKS AND MINES. 


Ln RN 


f ‘Portable electrical mining apparatus calls for switchgear of a 
design differing materially from that which serves for stationary 
applications of electric motors. One of the chief points of differance 
is that the stationary motor can be earthed at the place where it is 


G.E.C. GaTE-END SwiTCHBOX. 


situated, whereas with the portable motor such a method of earthing 
is not possible, and if the motor is to be earthed at all the earth 
conductor must come back to the switch, at which point means 
must be adopted for affording an effective earth connection. The 
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gate-end box which is shown in the accompanying illustration, and 
for which the G.E.C. are responsible, embodies those precautionary 
measures which are essential to the safety of the operator and to the 
well-being of the motor. It consists of a standard ironclad-switch 
and fuses with the usual device for preventing the switch cover being 
opened with the switch at the “on” position. "This switch is 
interlocked with the plug to which is connected the flexible cable 
running to the motor. This interlock both refuses admission | 
to the plug and prevents it from being withdrawn when the 27 
switch is closed. The earthing conductor is brought back from 
the motor to the plug, and here it is connected to special ter- 

m:nals which make contact with others in the plug socket. These 

contacts are so arranged that the first thing done on the insertion of 

the plug is the completion of the earth circuit, and the last thing 

on its withdrawal is the breaking of the earth circuit. The result 

is that the motor can never be under pressure with the earth connec- 

tion unmade. It will be noticed from the illustration that the lower 

part of the interlocking bar is protected from any blows that might 

do damage by an iron tube. The interiors of the switch and fuse 

cases are well protected against arcs, and adequate clearances arc 


given between the fuses and case, and between the switch blades and p a 
case. 2 
SILICA LAMP LABORATORY OUTFIT. ae 


The | Westinghouse - Cooper- Hewitt Co. have lately placed on 
the market a special laboratory outfit, which is being very exten- 
sively adopted by business firms, technical colleges, &c., desirous of 
investigating and applying to commercial purposes the properties of 
ultra-violet rays. These rays are omitted in such quantity that it is 
necessary for operators to protect their eyes and skin from the rays. 
Sufficient protection is provided by screening the lamps with a sheet " 
of ordinary commercial glass. A large number of experimentalists ` B 
are at present investigating the properties of ultra-violet rays, and 
one interesting phenomenon is that they produce fluorescence in 
many substances. Their bleaching effect makes their use of extreme 
value for testing fastness of colours and the quality of dyes. Many TE 
firms manufacturing high-grade carpets are using these quartz mae 
burners, and are exposing their carpets to the rays, in this way | 
obtaining comparative tests and, at the same time, saving con- | ta A 
siderable time and expense. The bleaching effect obtained from stad 
the quartz burners is identical with that of the sun's rays, which is 
also due to ultra-violet rays. The application to sterilisation is an ex- 
tremely interesting development and provides a field for a tremendous 
range of work. Numerous other applications of ultra-violet rays 
are now forming the subject of ‘scientific investigation, and there is 
no doubt that considerable developments in their use are likely in 
the near future. 
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IMPROVED SWITGH 
Iron-clad Watertight Pattern. 

This is one of a verv complete range ol [Ironclad Switches 


described in our latest Catalogue of Switch Great The book 


-aml everv- 


comprises upwards of 50 pages—5; ins. x 113 ins 
one interested ip appliances of this kind will find the list 
serviceable. Write for a copy, an 1 if vou would care to 
have them, loose pamphlets respecting this switch will 


also De s 


SCHOLEY & CO. Ltd. 


151, Queen Victoria Street, London, E.C. 


en 
“THE “BRIGHTON,” SYSTEM OF STREET LIGHTING. 


During recent years the metal filament lamp has been proving 
itself a competitor for street lighting with already existing methods, 
hoth electrical and otherwise. and in so doing has caused the adoption 
of many interesting systems and the design of much interesting appa- 
ratus. One of the latest of these is the so-called ** Brighton " system 
which has been designed by Messrs. Siemens Brothers Dynamo 
Works (Ltd.), to provide that economy in outside lighting which 
everyone desires, The well-illustrated booklet which they have 
recently issued on the subject gives full particulars of this serics 
system of high candle-power illumination which has been applied to 
street lighting by the Brighton Corporation. As is well known, for 
street lighting work are lamps are generally connected in series, and 
the Brighton system provides, it is claimed, a cheap and easy method 
for replacing these arc lamps with a low voltage high candle-power 
“Wotan” lamps. This change over will not only in many cases 
lead to a modernisation of the system, but will at the same time give 
a reduction in working and maintenance costs. As is usual in such 
cases, the lamps will be contained in suitable weatherproof lantern 
fittings, a large number of which have been designed specially for 
this purpose. Apart from this, the existing wiring can be employed 
and the same substitutional resistances used, so that the change-over 
to the new arrangement can be easily accomplished. 

The new system also provides many points of interest from the 
commercial point of view, for although such questions as effective 
distribution and ease of replacement had to be specially provided for, 
against them can be set a lower initial cost per lighting post for 
installation, while the fact that there were no mechanical parts to 
get out of order, and no trimming was required led to a saving in 
carbon costs as well as labour. 

The system employed in the case of the Brighton Corporation has, 
we are informed, demonstrated the effectiveness of this arrangement. 
Regency-square has been chosen forthe experiment, and five 8-ampere 
arc lamps burning on a 230-volt circuit have been replaced bv five 
fittings, each containing one 46-volt 400 c.p. “ Wotan” lamp. These 
lamps being connected in series, it follows that the average current 
consumption is only equal to that of the former are lamp circuit. 
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Cap Oye 
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PURIFIER AND DRIER FOR TRANSFORMER OIL. 


An electrically-operated press and filter for cleansing and restoring 
the dielectric strength of transformer oil has recently been placed on 
the market in the United States. The device embodies a series of 
filters through which the oil is forced at the rate of 6 gallons per 
minute (in the standard size) One passage of the reclaimed oil 
through these filters is sufficient to raise its dielectric strength from 
an initial value of 15.000 volts to 40.000 volts and even to 50,000 
volts, In one instance, a very large public service company was 
about to use about 100 barrels of old transformer oil for road sprink- 
ling when it was persuaded to try reclamation with one of these 
presses, Before filtration this oil showed a dielectric strength of only 
11,200 volts on an oil gap of 0-2 in.. which made it practically worth- 
less for transformer purposes. After one passage through the filter 
press, the dielectric strength for the same gap was raised to 25,000 
volts and after 30 minutes’ continuous circulation without changing 
the filter papers the dielectric strength for the same gap was brought 
up to 55,700 volts. In about two weeks the 100 odd barrels of oil 
were reclaimed at a total saving more than double the cost of the press. 

Another public service company reports that the oil so treated is 
not only cleansed thoroughly but is also freed from every particle of 
water. The fact that one of the transformers held some water in 
suspension revealed one very good feature of the press. namely. that 
when water is contained in the oil it will be stopped by the filter paper, 


ee M ————— 
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ELECTRIC RESISTANCE CONTROLLING APPARATUS. 


Some interesting apparatus for electrical working are described in 
a list recently issued by Messrs. Micklewright (Ltd.). of Alperton, 
Middlesex. These include samples of variable resistances for arc 
lamp regulation and stand-by resistances for use in cinematograph 
theatres. It is of course impossible to list a complete range of size 
to cover every requirement, and as standard resistances are 
seldom exactly suitable for the work in hand it is preferable to manu- 
facture to customers’ exact requirements. 

Special mention may be made of the ** Wright " number indica- 
tor. which is another speciality of this firm. It is designed for indi- 
cating programme numbers, and consists of several special sha 
metal compartments, in each of which an electric lamp is fitted. 
These are arranged behind a coloured glass panel in such a manner 
that only the compartments in which lamps are alight are visible. 
By switching on different groupings of lamps the whole series of 
numerals is obtained, The controller for doing this is simple in 
construction and compact. An important feature is the small 
number of lamps required (on!y 12 lamps to give numbers up to 19). 
There is therefore great simplicity in wiring. 


ELECTRIC COOEING FOR POLICEMEN. 


The Glasgow Police Force are to be among the latest to realise the 
benefits of electric cooking. On a cold winter's night, when the area 
gates are shut against them, they ‘vill still be able to obtain hot 
nourishment by means of electric hot. plates ‘which are to be installed 
in 69 telephone call boxes at various points of the city. Twenty 
minutes is to be allowed for supper, so that there will be time for a 
fairly sumptuous repast. The police are also to be provided with 
electric torches instead of the old bulls’ -eye, so they will be all electric. 


REYROLLE & CO., Ltd. | 
Armoured Switch-Gear 


WITH 
|. Complete Enclosure of all Conductors. . 


Printed and Published by GEORGE TUCKER. at the Editorial, Printing and Publishing OF 
LONDON, FRIDAY, Ari 25 "gus 2 and 3, Satissury Cour, Fier Street. in the City of 
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THE 


ROUND TABLE. 


Question for the Marconi Committee“ What need have ye 
of any further witnesses ?” 

* * * * 

Will the next Institution dinner be held at an electric 
restaurant ? 

* * * 0x 

"Truth" publishes an electrical supplement. Magna est 
veritas et prevalebit. 

* * * * 

The forthcoming I.M.E.A. Convention will go down to pos- 
terity as the electric vehicle convention. 

* * * * 

As a result of the suffragette meetings on Wimbledon Com- 
mon, we understand that Mr. Tomlinson Lee has become a 
reformed character. 

* * * * 

We have heard a rumour that Still the Best Barralet's silk 
hat was not Still the Best after the Generators’ gathering on 
Friday evening last. 

* * * * 

The query of the moment is, Will the waitresses at Downe’s 
new B. & K. restaurant (electric cuisine) down aprons if a strike 
should be necessary * 

* * * * 

A certain inventive genius in the electrical industry offered a 
pretty suffragette in the street a “ bob ” for a kiss, but his offer 
was politely but firmly declined. He has decided to keep on 
inventing, 

x © x * * 

It is stated that the Glasgow policemen are to be provided 
with electric hot plates for cooking their food. Correspondents 
Who feel like informing us that the policeman’s lot will now 
be a happy one are requested not to write, as we’ve heard it 
before, 

* * * * 


The rumour that several feeder ammeter needles got stuck 
hard over at the Trocadero last Friday night is apparently due 
to the jealousy of a man who could get no one to take him to 
the Generators’ dinner. l 

* * * * 

The party which a contemporary is conducting to an inter- 
national exhibition will be divided into two sections, the one 
containing those who pronounce the name of the town “ gong” 
and the other those who pronounce it " gent.” 

* * * * 

The Point Fives have done what we cautioned them not to 
do— made their number up to 13. Our weekly list shows the 
addition of Sheffield Fedden 0-5, Accrington Gray 0-5 and 
Wrexham Pickvance 0-5. Mr. Allen, who leaves Carlisle for 

Volverhampton, is to remain an honorary member for 12 
months, but we confidently anticipate that he will be officially 
returned to the list before that time elapses. 


Q. What is C.T.8. ? 


new, but extensively used. 
Q. Why is it called C.T.8. ? 


Q. Is C.T.8. cheap ? 


enormously more efficient as a pro 


C.T.S. Questions that are frequently asked, and their Ans wers. 


A. A unique protection for electric cables, comparatively — A. Cables for portable tools. Aliso for installations in severe 


A. The initials stand for CAB TYRE SHEATHING, which is A. 
& form of rubber used on vehicles, and suitable for hard 
wear under severe conditions of moisture and climate. Q. Why is it not more generally used for wiring work ? 
A. 


otected cables, but 


A. It is usually dearer than ordinary pr 
ection. 


SUPPLEMENT to“ The Electrician," Mas 2, 1913. 


Mr. Abady, in discussing the standard specification for 
street lighting the other night, said that "Quos Deus vult 
perdere, prius tdementat," should be; applied to those who had 
prepared it. After hearing Mr. Abady's remarks we consider 
that the quotation has other applications. 

xx * * * 

In his evidence before the Marconi Committee the editor of 
the “ Financial News” stated that his ‘relations with a 
previous witness were not exactly friendly ; they resembled 
his feelings towards the equator— perfectly neutral. This gem 
of definition might be applied to many sections of the elec- 
trical industry—the I.M.E.4. and the E.C.A., for instance. 


ELECTRIC 
COOKING 


Electricity for Coking at žl. per unit, | 


Have you seen the charming lady and the charming lady’s 
bow and the charming lady's high-heeled shoes on the electric 
cooking leaflet which the “ Point Fives" have issued ? We 
reproduce them all above. She is so nice that Geraldine is 
already getting jealous. ` 

* * * * 
OUR HOT PLATES. 

No. 25 to— 

Another of our electrical contemporaries for reproducing 
in its contracts closed columns last week the.error we published 
four weeks ago and corrected in our issue of three weeks back. 

No. 26 to— 

Mr. J. F. Shipley, of the Electrical Co., for his D.C. machines 
with one interpole 


———— 


THE “POINT FIVES.” 


We have been requested to arrange the members of the “ Point 
Fives " in the order in which they adopted the tariff, Hence the 
new arrangement set out below :— 

Mr. J. Horace Bowden (Poplar. | Mr. E. R. Hill (Reading). 

Mr. H. F. Street (Southampton). | Mr. J. W. Hame ( York). 

Mr. W. H. Cooke (Luton). | Mr. F. W. Purse (Carlisle). 

Mr. T. Roles ( Bradford). | Mr. S. T. Allen* 

Mr. A. S. Blackman (Sunderland). Mr.W.G. Pickvance (Wrexham )f 

Mr. C. H. Davidson (Barnes). Mr. H. Gray ( Accrington).f 

Mr. A. H. Seabrook (St. Maryle-. Mr. S. E. Fedden (Sheffield). 
bone). 

* Mr. S. T. Allen will remain an honorary member for a period 
not exceeding 12 months, during which time it is hoped the Wolver- 
hampton Corporation will adopt the rule. t Freshers. | 


Q. What is it most suitable for ? 


situations where other classes of wiring fail. 
Q. Is it not too expensive for wiring ? 
No. It is cheaper than most other wiring systems and 
lasts longer. 


Principally because people do not know of its advantages 
and are used to the older fashion methods of wiring. 
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SUN STONEWARE COOKING APPARATUS. 


Any cook that can cook will tell you that there are many advan- 
tages in using earthenware utensils rather than those of metal. This, 
we believe, is particularly important in the case of coffee or milk 
where unpleasantness arise. when metal is used, unless very careful 

cleaning is carried out. To avoid these disadvantages the Sun 
Electrical Co. have designed several pieces of stoneware electrical 
apparatus, including the milk heater and shaving pot, illustrated here- 
with. These apparatus are cheap in first cost, the one-pint boiling jug 
being 6s. 6d., two-pint 7s. 6d. and the shaving pot 7s. 6d. They,are 


easily kept clean and do not deteriorate as do the cheaper forms of 
] A B 1 E tin plate ware when electrically heated. One pint of water is boiled 


FANS 


FOR THE 


HOT WEATHER 


3 Write for New Price List to Su pplies Deft. 


EARTHENWARE SHAVING, Por. Oxe-Pixt Mux Jvc. 
SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrics: CAXTON HOUSE, WESTMINSTER, S.W. from cold in about 10 minutes, or one quart in about 14 minutes. A 
Telephone: GERRARD 860. Telegrams: ‘‘SIEMBRALOS, LONDON." small inner vessel can be supplied ; this is particularly useful for 
Supplies Dept.: 39, UPPER THAMES STREET, E.C. sterilising milk, cooking cereals and making beef tea. The uses to 


Telephone: Lonpon Watt 8270. Telegrams: ““StsuoToR, LONDON." which the shaving pot can be put will no doubt suggest themselves 
BRANCHES : a 


BIRMINGHAM — GLASGOW SHEFFIELD OALOUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PERANG MELBOURNE ——— Lr TEE 


OARDIFF NEWCASTLE — OAPE TOWN MADRAS RANGOON — TORONTO 
PROGRESS AT BLACKPOOL. 


A NEW SIGN. .— .  / The starting up of an extension turbo-alternator of 1,500 kw. at 
. E SETS e lis the Blackpool electricity works was made the occasion fora two-days' 
Qur attention has been directed to anew pattern of*changing sign exhibition of electrical apparatus at the electricity works, West 


2 ^ $a od . " 
which the Tress Co., of 4, Rathbone-place, London, W., are putting — Caroline-street. A number of manufacturers loaned heating and 


on the market. By au extremely simple mechanism theTopen cooking apparatus, and demonstrations in cooking were given by 
Miss Padlev. on behalf of the British Electric "Transformer Co., 

Miss Paget. for the Electric & Ordnance Accessories Co., and Miss 

—: Dixon, for Ferranti Limited. An exhibit of electric signs was made 

eee by the Electrical Co., the Schniewindt Electric Co. showed electric 

carpets and bed warmers, vacuum cleaners were exhibited by the 
Imperia Co., and the British Vaccum Cleaner Co., and Messrs. Seear, 
Page showed their new “ Maytag " electric laundry washer. The 
Mayoress, Mrs. M. G. Wilde, and the wife of the chairman of the 
Tramways and Lighting Committee, Mrs. J. Brodie, opened the 
exhibition, which we understand was very well attended. Mr. 
Furness, the borough electrical engineer, is rapidly qualifying for 
inclusion in the Point Fives, and we hope that he will very soon 
make up his mind to join the growing movement. It now remains 
for the electrical engineers in the other Lancashire towns to educate 
the textile workers up to the niceties of the electrically cooked steak, 
so that when they make their annual visit to Blackpool they will 
insist upon these things as necessities in the boarding house. We 
are informed that some 2.000 visitors passed through the works on 
the two days, and numerous enquiries have resulted from the cook- 
ing demonstrations. Prior to the exhibit. the department entered 
on a publicity campaign in the local Press, and it is hoped that in the 
near future! the many inquiries’ received will result in an increased 
demand for current for domestic purposes other than ligirting. 
Blackpool is a purely residential town, and, therefore, the power 
demand for industrial purposes is almost absent. and special attention 
is being devoted to the cultivation of domestic current-consuming 


r S = devices. 
An ATTRACTIVE SIGN. = 
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REFRESHMENTS 


REFRESHMENTS 
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ear eer 
lettering of the sign is gradually reduced in size to quite diminutive 

proportions and then again gradually increased to the full size. 

This movement is repeated as long as the sign is in operation. 

Only a small depth at the back of the sign is required to contain 

the operating mechanism. The letters show up white on a black | 


HE ELECTRICAL ( >| »” 
| E T 
ground in the daytime, and at night are illuminated from behind FOR 

by metal lamps. The signs are recommended for either hanging or 

facia work, and the Tress Co. will be pleased to give particulars end 

prices on application. 
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Power in a 
Glothing F actory 


calls for an absolutely reliable motor, 


The stoppage of only one motor 
may mean shutting down a whole 
row of machines, 


When a large factory (such as 
IS illustrated Opposite) decides 


to drive its machinery with 
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it is a sign that their reliability; 

I$ a recognised fact. 

| Write ‘for our New 

i One room of Messrs. Booklet *4 Fey 

l ww. BURBERRY'S Factory, Electric Driving." 
Uae containing over 269 

MUS sewing machines operated 


by UNION MOTORS. 


40-page | 
Examples of 
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JOHNSON & PHILLIPS, To, ris. 


Telegrams : Telephone : f 
Juno Chariton-Kent. Woolwich 438 (6 lines). 


» THE ILLUSTRATION SHOWS 
—————— ATION SHOWS 


A "SKELETON" BOARD OF 
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IRON & MICA CONSTRUCTION. 
eh VONSTRUCTION. 


SPECIALLY SUITABLE n 
FOR EXPORT. s 


No Broken Slabs 
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New Pamphlet 


ON THE 


EFFECT o CONDENSERS 


ON 


PRESSURE FRONTS 


CABLES AND LINES. 


ISENTHAL & CO. 
DENZIL ME p— 
LONDON, N.W. 


Contractors to the Admiralty, War, ` 
India, and Colonial Offices, cc. 


A *POINT-FIVE" THEATRE PLANT. 


BY SPENCER HILL. 


r 


The theatre must have claimed the services of electricity practi- 
eslly from the moment its generation became anything more than 
en experiment. Many theatres, I believe, put in their own plants 
before the price of public supply sank to comparatively economical 
limits ; but nowadays one rather looks for a special low lighting rate 
for this purpose. 


THE ENGINE AND Dyxamo Room. 


Perhaps, though, the central station engineer does not thirst for 
a theatre load (except, say, for summer matin¢es and on early- 
closing days) ; and this reason it may have been which led the pro- 


prietors of the New 'Theatre, Northampton, to decide on installing 


their own lighting plant. However it happened, there the little 
plant is, and contrives to supply its theatre regularly with large 
quantities of light at somewhere near the much-advertised “ point- 
live  figure—about one-eighth of the cost of public supply. 
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It was for the purpose of viewing this installation, and also, to 
some extent, of satisíving myself of its claimed economy, that I 
recently journeyed to Northampton. with a photographer and a 
lighting expert, whose name I will not disclose. 

The New Theatre really is new ; its opening performance taking 
place near the end of last December. Compared with Mr. 5toll's 
colossal edifices, it is not, of course, large ; yet its seating capacity 
is 2,300, well over that of the Criterion or Savoy Theatres. 

We took a preliminary trip through the house, and it struck me 
that “‘ efficiency " was the keynote throughout. For instance, by 
some architectural trick, spiral staircases interlaced in a cunning 
manner permit entrance of the “ second-house early doors" while 


EXTERIOR OF THE THEATRE BY " EXCELLO-LITE. | 


the “ first house " is filing out, the respective audiences simultane- 
ously ascending and descending in the same “well.” All these 
interlaced staircases may be used for exits, and for the size of the 
theatre the areas of the passage-ways put to shame many much 
larger and almost as modern London houses. 


Our technical inspection took us first to the engine-room, naturally 
Here are two direct- 


current 42 kw. 110 volt interpole Union generators. belt-driven by 
The engines are of the hori- 


zontal girder-built type, fitted with low-tension magneto and tube 
Duplicate 


to avoid 
The m»n switchboard, esso à 


an outbuilding from the theatre proper. 
* National ” gas engines of 73 B.H.P. 
ignition, forced lubrication, and self-starting device. 


gasbags, with changeover cock, are provided for each engine, 
delay if a gasbag should h'ow out. 


THE STAGE SWITCHBOARD. 


Union product, is of simple construction, and controls the two 


generators and the one feeder which supplies the whole house. 
Returning to the theatre building. a glance et th 


e back of the 


stage was sufficient to show that the electrical contractor had got 1^ 


at a sufficiently early stage to carry out his ideas. The gallery 


carrying the stage switchboard is much wider, and allows much gun 
room for the operator than in most other theatres I have seen. i 
the switehboard, it carries the dimmers and the two prompt-side 


| 


——— lo 
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bens ares. The stage switchboard itself js very interesting, as I under- of a real theatre, for which I feel inclined to Suggest indirect are 
es d stand that it represents the first introduction of push-button contro] lighting ; OF again, why not a crinkly glass false roof with flame arcs 
| into theatre lighting work, There are eight slate panels, two of — above it ? 

nt which carry switches and fuses for the auditorium, four for the red, On the stage itself there are five battens and a float, fitted with 
lh Mes white, green and pilot battens respectively (with dimmers), while tho red, white, and green lamps ; and, in addition, there are the “ ares ” 
iz ap remaining two panels contro] stage-plugs, stage and roof ares, and 


(projectors), four of 15 amperes, hand -feed, two hand-feed 30 amperes 


other “effect " sundries. (one in the dome and one for the cinematograph), and two 30 am- 


iid pere automatic feed. 

ans zl. To make the interior Views more interesting we tried the experi- 
PME ment of photographing by the light of the ares only, and the two 
buf " 


illustrations show the result. These ] 
shown—are, of course, untouched. 
The Osram lamps total 830, the projector ares eight, and the Excellos ' 
y cight. Automatic projectors ere as yet comparatively rare in theatre 
work, one reason being, I believe, the difficulty in getting the feed 
mechanism to work reliably and noiselessly with the projector at any 
“ngle. The Union 3C-ampere theatre projector pattern KLa (in use 
in this theatre end at several others) is, therefore. worthy of deserip- 
tion. Actually, It is à searchlight on a small scale, both in appear- 


hotos—and all the others 


once and in actual construction. Beth arc-strikine 
"ré automatic, and the Projector therefore 


£ and carbon-feed 
requires no attention 


-- 


GENERAL VIEW OF THE PROJECTOR LAMPS. 


Each panel is fitted with an electrically-operated 
operating circuit is completed on one pole b 
on the other (a common return) by a 


switeh, and each 
a tumbler switeh and 
Push-button, For rapid 
^. blacking-out "the Operator at any time Closes the 
controlling the combination of circuits if 
Operates them at the rich moment by pressing a single push. In 
addition, each panel ean be Operated by an independent push-button. 
Two ironclad sub-distribution boards control the li 
of the house " and tho dressing-rooms. 
is There ere few theatres now thet do not realise th 
brilliant exterior lighting : end this thootr 


‘tumbler switehes 


IS desired to Open, and 


ehts in * the front 


- NECCSSIt \ lor 
CIs no exception. Eight 
l0-ampere Excellos, on the comparatively moderate frontav 


D^ make 
it a landmerk in the strect Irom sunset to near midnight. 


ega MO rms 
< n" ` 
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$ s <5 
s 
THe AUDITORIUM sy “ PROJECTOR-LITE,” ; 
Le 
h^vond switehing on and off and re-carboning. The carbons are DE 
errenged horizontally. "The mirror is à solid metal casting, and can € 
^^ adjusted from outside, thus enabling the field illuminated to be INN 
slightly inereased or reduced. "The projector is mounted in a frame- ba A 
work provided with means for adjustment in both vertical and hori- TRU 
zontal planes, Vertically the range of adjustment ig up to 90 deg. Uit 
*hove and 30 deg. below the horizontal, while the projector can be ; 
ee i telv rotated j izontal plene. At eny degree of ad. 
The front and auditorium contain the usual metal filament fittings, ju pe A ua E s plane. At eny eg | 
with Osram lamps throughout. I was particularly requested to note . Desr a RS ded Sena body at both sides (a very OE: 20 
t ye . i M ë PNE: . " ot. j € d : » B : € A ,€ i 
oe Ree p m E e E d NIE feature in theatrica] work where the projectors are usually required B 
this ty E of fitt; e ps ] 3 rae ; X ie 2 All honour to 19 Work close up to one side), giving access to the front carbon-holder : ; 
Mr Wi M for having nes Lus 2: E ks E S moving picture the carbon is locked in the back carbon-holder by a spanner which E 
pr : “ving Introduced i ik P n asses | | ; itted for the mirror adjustment. 
; . : E inn passes through the hand Wheel fitted for the j 
uses ; though his method would hardly serve the larger auditorium Night apertures with coloured glass for inspecting the are are ala | 
i C 
| t 
| Stool so many different sizes of l 
H the Patent ADAPTABLE Earthing and Continuity Clip wit! ft | 4 4 
| Garrison Lane, BIRMINGHAM. WHEN, any Size Cable, Conduit or Pins | 
| Manufacturers ot- SEE OUR EXHIBIT, ARCADE ENTRANCE, MINING EXHIBITION, E 
| CONDUITS, CABLES, ACCESSORIES, FIT- ROYAL AGRIOULTURAL HALL, LONDON. 


TINGS, MOTORS, ELECTRIC HEATING HANN & INGLE, 13, Albert Place, Bridge Strest, 


AND COOKING MATERIAL, &c. MANCHESTER. ‘Or your Supplier.) 
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- ^. CINEMA THEATRE 


Side View of Three Plate Dimmer. 


ADAMS 


—-_ =æ —— — 


provided on both sides. The horizontal arrangement of the carbons 
ensures that all the light is projected forward, and a much greater 
illumination is therefore obtained than with projectors using the old 
vertical-carbon or “ scissors ` arc. 

To get some idea of the actual illumination on the stage, we turned 
five of the ares—three 30 ampere and two 15 ampere—on the stage, 
and the lighting expert took measurements, which came out as 
follows: Exposed portion of stage (as shown in proscenium illus- 
tration) 36 ft. wide and 10 ft. deep. 

Iilumination in centre of stage:— 

(a) With two 30 ampere automatic projectors only, as used for 
“ flooding," 59-4 ft.-candles. 

(b) With five arcs, 98-25 ft.-candles. 

When one considers that the illumination on the counter of an 
extremely well-lighted shop is practically never more than 10 ft.- 
candles, and in a very bright shop window from 10 to 20 ft.-candles. 
it may be assumed that the stage is not under-illuminated. The 
above measurements werc taken without the batten or float lights. 

I took gas meter readings at 8:15 p.m. (just after the first housc) 
and immediately after the final performance. The figures showed 
à gas cost of one-and-sixpence, which means 3s. for the two perfor- 
mances. Of course, as the manager said, thet particular week's 
show was not very “heavy” on the lights; actually the average 
figure, taken since the opening of the theatre, is about 6s. 6d. per 
night. Another theatre in Northampton, of about the same size. 
pays 25s. to 30s. a night for rather less light, so that we may call th- 
installation of the New Theatre an achievement in economy. 

Practically all the apparatus emanates from the Union Electr:c 
Co., and it is interesting to note that their premises in Park-street. 
Southwark, are almost upon the spot where, in the year 1600, stood 
the Globe Playhouse of Shakespeare. : 

Great credit, too, is due to Mr. Baughan, of Reading, who had the 
temerity to suggest à private generating plant, and the satisfaction 
of planning and carrying out (in only 10 weeks) the whole electrica! 
installation to this gratifying conclusion. à 


X-RAY REFLECTORS FOR SHOP WINDOW LIGHTING. 


b The question of display window lighting has recently received the 
attention of illuminating engineers, with the result that a system has 
been evolved which avoids the evils of “ glare,” uneven illuminstion 


MANUFACTURING CO., Ltd., 


DIMMERS. 


OFFER AN EASY INTRODUCTION FOR NEW 
BUSINESS. 


A HUGE DEMAND IS ALREADY CREATED. 


CINEMA HOUSES ALL OVER THE COUNTRY 
ARE ASKING FOR THEM. 


GRASP THE OPPORTUNITY. IT WILL PAY YOU 
TO SEND FOR LEAFLET 151. 


LIST PRICES RANGE FROM 44/- EACH. 
SPECIAL DISCOUNTS TO THE TRADE. 


EASILY INSTALLED WITH PRACTICALLY NO 
ALTERATION TO THE WIRING. 


QUICK DELIVERY. 


Bedford and 


London. 


ənd uneconomical operation. This system involves the use of 
Mazda lamps and specially formed X-ray silvered glass reflectors. 
These lighting units are fixed close up to the ceiling of the window. 
immediately behind the facia board, and are arranged in à single 
evenly-spaced row. Such a system, in which the light. is reflected 
from a distance on to the displayed goods, depends for its economy 
upon the efficieney of the appliances used. X-ray reflectors are 
becoming known because of their association with the. eye-rest i 
system of indirect lighting. For direct lighting special forms o 


View of Sao» wixpow Lighrep By X-ray Facen REFLECTS 


X-ray reflectors have been developed, having the same high efficiencs 
as the indirect types. The reflectors for shop window lighting > 
supplied in six different shapes, giving the various light distributi 
required in practice. A number of display window installati 
with these reflectors and Mazda lamps have been designed by cin 
B.T.-H. Co.s illuminating engineers, and we understand that : 
every case the illumination has proved-an excellent advertiseme 
for the shopkeeper. 


val = = 2 we 
= x ie 
CEE  _ ¥=5 
f 
‘ 
i 


39 SUPPLEMENT to “ The Electrician," May 2, 1913 $ 


3 | X 


SPECIFY AND USE 


OUR NICKEL CHROME MATERIAL 
RE | | NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now Specified by the Admiralty 


— 


RY 


hee 


MAKERS; 


| 
Y HENRY WIGGIN & CO., Ltd. J LIONEL ROBINSON, 
George Street, Birmingham. | 9, Staple Inn, London, W.C. 


PHONE : 6400 CENTRAL. | PHONE: 6323 HOLBORN. 
TELE CHONE < "WIGGIN BIRMINGHAM.” TELECHONE: "^FERRYDON, LONDON." 


AGENT: 


m 
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7 A MAMMOTH SIGN. This sign, which has been built for Messrs. Mann, Crossman & Paulin, 
E Sia the well-known brewers, on the Marshes, Stratford, E., is said to be 
aaa one of the largest of its character yet erected in this country. The 


length is 100 ft., and the height from the bottom of the hoarding 
to the top of the figure of the girl is 42 ft. It stands 10 ft. out of 
ground, so that the total height is about 52 ft. The number of 
Osram lamps used for illuminating the sign is as follows : 100 250- 
volts 32 watts. 176 105-volts 10 watts, two 205-volts 17 watts. 
In the winter months these lamps are kept burning at least six 
hours each day, and during the summer months 3$ hours per day, re- pu 
| presenting 1,700 hours per annum. The lamps are, of course, fully s 


The most important item for consideration in connection with 
" large illuminated signs is that of maintenance ; consequently care 
md 1s needed to select the most suitable lamps. "The lamp selected 
p should have strength, life, retention of illuminating power and 
PT minimum consumption of current, The Osram lemp has been very 


exposed to all conditions of weather, and we understand have given RE 
every possible satisfaction. The sign was erected by the Borough ei 
} Theatre Billposting Co. ( Ltd.), of Romford-road, Stratford, London, Fur A 
E., and the electrical work was carried out by the West Ham Cor- TS 
` poration electrical department. 


x: i , 
SSS SEE TN 


WT 2 OSRAMS IN INDIA. eT) 


A8. The motor car is extensively used by the representative of the 

STOUT General Electric Co, (India) (Ltd.) for business trips to mills and 

A N D H tj 6 5 Hi AN "e factories within the radius of 30 miles of Calcutta. There are over 
90 mills.in this area, in every one of which Osrams are installed in [ 

— y considerable numbers, | "E 
Notwithstanding the fact that the vibrations to which the Osrams MEE 

are subjected in these places are abnormal, they have, we understand, EE 


given entire satisfaction, no complaint of excessive breakages having Bocas 
been received. | 


| —-— 


samples of various types of Osram lamps, During a period of nine uM 
A MAMMOTR ADVERTISEMENT SIGN ILLUMINATED BY Osram Lamps. months prior to which this information is furnished, the same Osram | 


largely utilised for this purpose, and the numbers are increasing filament, This is good testimony to the strength of Osram lamps. | 
rapidly. e One of the most recent examples of the use of the lampfor but perhaps a littleof the credit may betaken by thecar springs and a 
advertising Purposes is shown in the accompanying illustration. — the Indian roads, 
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METAL 


LAMPS 


STRONG AND LASTING. 


Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


Works : 
Sales Office 
= : AGNES ROAD, 
3, STAPLE INN, 
UXBRIDGE ROAD 
LONDON, W.C. ROTON. 
Tel. : HOLBORN 6323. Tel. ; CHISWICK 1114. 


A NEW FAN. 


The ordinary 8-10 in. fan which is gradually increasing in popularity 
in this country is frequently required to operate either as a wall 
bracket fan or a table fan. The change from the desk to the wall 
pattern cannot always be conveniently made without the use of 


THE ELECTRICAL Co.'s New Fan as A BRACKET FAN. 


—— 
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tools, and we feel sure that the fan shown in the adjoining illustration 
will meet a distinct want. The motor is à standard pattern machine, 
and is fitted with a cradle which is secured to the top of the fan 
standard by a screw having a large milled head. By the adjustment 
of this screw the motor can be set either at right angles to the standard 
or in the same plane, and in this way can be fixed to run on the wall 
ortable. The motor also can be turned through a wide arc so that the 
breeze can be delivered in almost any desired direction. Consider- 
able thought has been expended on the design of the motor body 
and the supporting standard, with the idea of producing something 
of pleasing and artistic appearance. This fan forms one of a series 
of new season designs which the Electrical Company is placing on the 


Printed and Published by GEORGE TUCKER, at the Editorial, Printing and Publishing Offices, 1, 2 and 3, SALIsBuRY Court, FrEgET Street, in-the City of 
LONDON, Fripay, May 2, 1913 


THe Same FAN aS A TABLE Fay. 


market. Interested contractors and station engineers can obtein 
full particulars from the London offices of the Company, Charing 
Cross-road, or they can sec the fan in operation at their showroom 
at this address. 
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HIGH STEEL POLES. 


In a recent issue we described the are lamp lowering gear which 
the London Electric firm had supplied to Bournemouth Corporation 
for their arc lamps on the sea front, and we illustrated one of the 
high poles on which this gear was emploved. We stated thet the 
pole was of ferro-conerete, but we find that this is not correct. 
Messrs. J. E. & S. Spencer, of Garlick-hill, London, E.C., who are 
the agents for John Spencer (Ltd.), Wednesbury, state that. thev 
supplied the poles, and that these are of mild steel } in. thick and 
21 in. in diameter at the base, tapering to 11 in. diameter at the top. 
The total height is 63 ft. from the ground line, and the poles are sunk 
7 ft. in the ground. Three arc lamps are carried by each pole, and 
are supported bv tubular brackets with ornamental wrought-iron 
scroll work. We take this opportunity of correcting our previous 
statement. 


57-VOLT TUNGSTEN LAMPS. 


For lighting the steam railway cars on a line in California. 57-volt 
25-watt tungsten lamps are being used 10 in series. These lamps 
are stronger than the more usual 100-volt type, and their average 
life is working out well over 1.000 hours. 


——Áà 
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THE 


ROUND TABLE. 


THE Event or THE WEEK.—The E.S.P.C. issue a mag- 
nificent (!) leaflet dealing with electric cooking. 


* * a * 


It is becoming fashionable to date things back not to the 


“year one,” but to the “ year point five." 
* o a /— x 


We are asked to deny that the B.E.A.M.A. are Opening a 
department to arrange an extension of the advertised times for 


sending in tenders. 
* * * * 


With the appointment of Mr. Wyld to Hampstead and Mr. 
Hefford to Leeds the * general post ” among station engineers 
is brought to a conclusion, 

* * * * 

“Tin Gods and Tin Ovens ” will not be the sketch at the 
Hippodrome at the command I.M.E.A. performance during 
the forthcoming London Convention. 


* * * * 
À correspondent informs us that it is becoming a generally 


accepted notion that electricity is nothing. This will be a 
blow to “ Electricity Supply Memoranda." 


* * * * 


The electrical industry is in a flourishing condition. We met 
an energetic commercial member of the profession who had 
paid his tailor’s bill before the delivery of the clothes, 


a m 
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THE SEVEN ÁGES OF AN ELECTRICAL ENGINEER. 
Ad^pted by the B ut - Wallahs from Shakespeare. 


IV. —* The Soldier (Batti-Wallah) full of strange oaths, etc." 
* * * * 


Geraldine is making up a strictly select party to visit the 
i & K.” restaurant. Tea, chocolates, smokes and scandal 
Provided. Names will be received at this offic e. 


DES WITCHOE GUT] 


E SWifcbgeAr& COWANS |= yt 
TIE SAL FORD MANCHESTER ew 


See liiustrated Advertisement ast week 


Mr. C. S. Davidson ( Barnes). 
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As dictated — | 

Cos $ has long been the bane of the supply engineer. By the use of 
some form of phase advancer, however, it is possible to counteract this 
poison by its antidote sin 9. 

As transcribed — 
. Cost has long been the bane of the supply engineer. By the use of 
some form of phase advancer, however, it is possible to counteract thia 
poison by its antidote sin. | 

We don't know whether the typist had the relief of the rates 
question in mind or the Corrupt Practices Act. 


Aw. 
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N RN SN N 

NARAN AY 


I will join, 
AN UNAUTHORISED VISION oF THE [NtTIATION CEREMONY oF A 
Batri-WaLLAu Society. 


(W.th apologies to the Dupl«c Metals Co. of U.S.A.) 


x * * * 


The Chicago Town Council is again discussing the question of 
clectrifying its “ railroad terminals," a subject with which it 
has been dallying for the last 10 years. Festina lente is a right 
down good old Yankee motto, which Chicago might well adopt. 


* * * * 


OUR HOT PLATES. 


No. 27 (with burnt-out element) to — 
Mr. A. H. Seabrook for his election as vice-chairman of the 
Industrial Committee. 


Se Pewee, Tih ee aru ~ 


THE “POINT FIVES.” 


We have been requested to arrange the members of the “ Point 
Fives ” in the order in which they adopted the tariff. Hence tho 
new arrangement set out below :— 

Mr. J. Horace Bowden ( Poplar). | Mr. E. R. Hill (Reading). 

Mr. H. F. Street (Southampton). Mr. J. W. Hame (York). 

Mr. W. H. Cooke (Luton). Mr. F. W. Purse (Carlisle). 

Mr. T. Roles (Bradford). Mr. S. T. Allen* 

Mr. A. S. Blackman (Sunderland). Mr. W.G. Pickvance (Wrexham)t 

Mr. H. Gray (Accrington). 

Mr. A. H. Seabrook (St. Maryle- Mr. S. E. Fedden (Sheffield). 
bone). 


* Mr. S. T. Allen will remain an honorary member for a period 
not exceeding 12 months, during which time it is hoped the Wolver- 
T Freshers, 


h»mpton Corporation will adopt the rule. 


THE ELECTRICAL CO, 
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AN INEXPENSIVE HANDLAMP. 
We illustrate herewith a new pattern of hand lamp which is being 
put on the market by Simplex Conduits (Ltd.). It is strongly made in 
brass with a substantial guard suspension hook and cord grip. 


| 
SHIPS | 7 
| 


SWITCHBOARDS 
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SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orricgz: CAXTON HOUSE, WESTMINST ER, SW. 
Telephone: Ggrrarp 860. Telegrams: “ SIEMBRALOS, LONDON," 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone: Lonpon WALL 8270. - Telegrams: * SIEMOTOR, LONDON,” 
BRANCHES : 

lenges @LAseOW SHEFFIELD OALOUTTA SINGAPORE 


gvont 
MANOHESTER JOHANNESBURG BOMBAT PENANG MELBOURNE 
NEWCASTLE — CAPE TOWN MADRAS RANGOON — TORONTO 


NEW SIMPLEX HANDLAMP. 


The list price, with 3 yds. of flexible cord. is 4s. 6d. Two other patterns 


are also listed with glass globes and three brass legs for setting the — 
“ HORSE-PROOF ” OSRAMS. lamp upright. The lamps are offered specially ee ection work 
ne eo on motor cars &c. Full details are given on supplementary sheet N. oC 
The following incident is of interest as being one amongst the many i nM | 
showing the impromptu and novel tests which Osram lamps have 
akis E toundergo. A horse employed by Messrs. Aplin & Barrett, ELECTRICAL FOOTBALL. 
of Ivelcon fame, in their works at Battersea, suddenly took fright «uro a 
end collided with one of the lamps installed outside their prem' scs. A bohemian concert was given at the Talbot Restaurant, London. 


on Saturday last by the G.E.C. Athletic Club (Football Section). 
Mr. L. G. Byng occupying the chair. The excellent musical pro- 
gramme provided was much appreciated by the 150 or so persons | 
present. During the evening the “ Davis Cup " (competed for by 
the electrical trade) and medals were presented to the G. E.C. Football 
Club by the donor, Mr. S. Davis, who spoke warmly of the manner 
in which the club had succeeded in winning the cup, and also of the 
sportsmanlike behaviour of last years holders, the St. James 
Electric Club. Mr. Davis also generously offered to provide a shield : 
to be competed for by an electrical cricket league, if such can be got 
together, and we understand that vigorous efforts are being made to 
draw teams together for this purpose. Suitable toasts were propos 
and (naturally) drank. i 

The St. Helens Rugby football team won the Warrington Work- 
shops Challenge Cup on Saturday last, the runners-up being the i 
Pearson & Knowles Ironworks team. We understand that the St. 
Helens’ backs were principally men from the '* C.T.S." department, 
and this will probably account for their being well able to resist: tbe 
metalsome onslaughts of their opponents. Thirty clubs compe 
for the cup, and the St. Helens' team were non-favourites for both 
the semi-final and final rounds. Their success was celebrated by * 
dinner and a visit to a music hall. The team also won gold watches 
presented by the Warrington Football Club. 


THe Osram LAMP AFTER BEING IN THE SOCIETY OF THE HORSE FOR 


a Few SECONDS. AN ELECTRIC WINDOW HEATER, 


The force of the shock can be appreciated from the state of the cap, 
as witness the above illustration, reproduced from a photograph taken 
immediately after the accident. The lamp itself is an Osram, and 
on examination was found to be stillintact. It was tested by switch- 
ing on the current and immediately lit up, evidently being none the 
worse for the strange encounter. The actual lamp can beseen in the 
G.E.C. showroom window ct 67, Queen V.ctoria-street, London, E.C. 


«We have received a pamphlet from Mr. H. Moss, 116, Horton 
Grange-road, Bradford, describing a patent heater which is suitable 
for removing the steam from shop windows. No details of th: 
energy consumption are given. but the apparatus appears to take up 
a small amount of space, and we are informed that it can be con- 


- nected to an ordinary lampholder. It is also inexpensive, according 
to the pamphlet. 
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The Profit Line 


The sales of Pope “Elasta” Lamps are so rapidly 


increasing that contractors realise the truth of our 
Statement that “Elasta” Lamps are the Profit Line. 


POPE *ELASTA: LAMPS 


have proved eminently successful. Here's the reason. 
They are made to satisfy. The filaments are “ tough " 
and maintain their high efliciency even after 1,000 
hours’ burning. This is why consumers ask again for 
Pope “Elasta” Lamps. Remember 


THEW INFRINGE NO PATENTS. 


Telephone: Pope’s Electric Lamp Company, Ltd., Telas 
1170 Willesden, — ' Hythe Road, W illesden, London, N.W. “ Planetary, London.” 
mcos m s —— S ——— 
1 Victcria Works, 
T s CHARLTON, S.0., KENT. 
: J Telegrams: Telephone: 
ESTABLISHED 1875. Juno Charlton-Kent. Woolwich 438 (6 lines) 


THE ILLUSTRATION SHOWS THE 
FRONT VIEW OF AN "ALL | T 
————— M o 09] 
STEEL" BoARD RECENTLY MADE 

o ——— . . 
BY US. CONSISTING OF PLANISHED i. d 
Äe ; 
STEEL PLATES, ORNAMENTED BY 
o UU——————— —— 
NICKELLED BEADING, ON AN ANGLE 
—————  Á— 


STEEL FRAME. 6600 VOLTS, 3-PHASE, 
——OÓ—— ÓÓÓ 


WE MANUFACTURE 
— ALL TYPES OF — 


SWITCHBOARDS 
SWITCHBOARDS 
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‘A NEW ELECTRIC COOKER. 


THE PLEXSIM OVEN. 


There is still a belief among progressive electrical manufacturers, 
a belief which amounts almost'to a conviction, that the field of novelty 
in electric cooker design is still fertile, and that its products can be 
put to good commercial use. Experience has demonstrated that 
in the early stages of the development of any piece of electrical 
apparatus a too hurried attempt at standardisation is fatal to real 
progress. This fact seems to be especially applicable to electric 
cooker designs, into which the elements of efficiency, reliability and, 
we think, novelty need to be introduced. Not only so, but there 
must be taken into consideration the widely varying classes of public 
into whose hands the apparatus will come. and who will attempt 
to supply their own particular and peculiar needs with it. Obviously 
these requirements must be catered for by apparatus which differs 
widely in size, loading, shape and prime cost. In fact, the makers 


cooking temperature in five minutes with the maximum energy 
consumption of only 600 watts; the other heat is obtained 
with about 300 watt loading. The oven cover can be removed 
by the withdrawal of the hinge pin, and by taking out two small pins 
the elements also are detached. The general accessibility and por- 
tability of the oven make for ease in keeping it thoroughly clean. 
This last-mentioned item is of the utmost im portance, and will be 
appreciated by the housewife, who is unusually punctilious in such 
matters. 

The point to be specially noted in this design of oven is that 
the enclosure of heated air within the cover of the oven at thetime 
that it is thrown back for the inspection of the food ensures the 
driving out of the cool air around the food when the cover is again 
replaced. The heating'elements are attached to the cover and move 


u 
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j Two VIEWS OF THE PLEXSIM OVEN. ON THE LEFT THE OVEN IS SHOWN CLOSED, AND ON THE RIGHT THE COVER AND ELEMENTS 
ARE SHOWN DISMANTLED. 


of electric cooking apparatus should either individually or collec- 
tively be able to meet the demands of every electricity consumer, 
no matter to what social class he belongs. 

The foregoing argurhent may be appropriately applied to the' latest 
product in electric cooking apparatus which Simplex Conduits (Ltd.) 
are shortly placing on the market. Their new electric cooker, to be 
known as the ''Plexsim " oven, possesses the useful element of 
novelty in it& shape, and from an electrical point of view it is unique 
in the position of its heating element and amount of energy which 
jt requires. 

The adjoining illustrations show that the shape adopted resembles 
the well-known, not to say old-fashioned, Dutch oven, & worthy 
survivor of the open coal fire range. The base of the oven is of 
planished tin, and it serves to support an open metal stand, which 
is provided with grooves for the grid shelves which carry the food 
to be roasted. 'The carved cover, or Dutch oven part of the 
cooker, is hinged to the back of the base, and it may be thrown fully 
back to give access to the interior of the oven. Rising from a point 
near this hinge is a fixed vertical sheet of tin, which acts as a trap 
for the heated air in the upper part of the cover when this latter is 
thrown back. The heating elements are placed in the hinged lid, 
just forward of the crown, and in such a position that they give the 
most efficient heating effect to the contents of the oven. The 
elements are mounted up as a self-contained unit, and the terminals, 
comprising three brass split pins, project from the right-hand side 
of the cover, through holes giving a large clearance. The ends of 
the flexible cord which supplies energy to the elements are taken 
into a block of insulating material and connected to three socket 
contacts, which engage with the projecting pin terminals on the oven. 
The connecting block is placed over the pins in one of three positions, 
giving approximately half and full heat. Not the least remarkable 
eature of the oven is the low loading of the small size. The oven 

measures 14 in. by 14 in. by 15in. high, and owing to its curved 
shape, which induces heat circulation, the interior is brought up to 


— 


REYROLLE & CO., Ltd. | 
Armoured Switch-Gear 


WITH | 
| Complete Enclosure of all Conductors. i] 


with it when it is opened, and as the current is not cut off during this 
period, the large volume of hot air enclosed by the cover is being 
kept hot. There is, therefore, no doubt that on closing the cover 
again the temperature around the food is at once restored to the 
level required for cooking purposes. rj 


———À 


THE COVER OF THE PLEXSIM OVEN THROWN Back To Expose THE Food. 
ÌN THIS POSITION THE COVER RETAINS HoT AIR WHICH IS BROUGHT 
DOWN OVER THE FOOD WHEN THE COVER IS DRAWN FORWARD AGAIN. 


The general construction of the oven is substantial and the work- 
manship thorough. The makers guarantee the elements for à 
period of 12 months, but in the event of a failure in this section 
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ted is highly polished, and 80 long s | CATA LOGUE 
. JP j OF l 


shows the following :— 


US, 


and lower rating is 600 watts for the heat control The list. price 


water boiling, for about 40 meals per day, comprising soup, joint, 
sweets, coffee, and some 60 teas per day, has worked out ata fraction 
over a halfpenny per meal per person, taking energy at the rate of 
ld. per unit. 


unit of electricity, and weighed when cooked 5 lb. 5 oz., representing 
a loss of about 11 per cent. Other experiments with various joints 
have given similar results. 


STANDARD SLIP RING MOTOR. 


“ Cheapness has not been arrived at by any sacrifice of : | > 
quality, or the skimping of material, but by improved | Í 
methods of manufacture, which will enable us to meet ; | 
any legitimate competition." —Extract from A.C. Motor = 
Pamphlet. | 


Q————————À 
SCHOLEY & CO., Ltd., 
ONDON, E.C. 
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A NEW OSCILLATING FAN. XN 


DEED. At the Upper Thames-street showrooms of Messrs, Siemens Bros, 

Dynamo Works we recently inspected a new pattern of oscillating 

ELECTRIC KITCHEN, SIMPLEX Works, BIRMINGHAM, SHOWING LARGE fan which the company is putting on the market. The fan body is 

PLEXSIM OVEN 1N THE FOREGROUND. of standard pattern, and the oscillating movement is attached in such 

a way that it is practicall y part of the fan motor casing, so that both de. 

It will be instructive to foll ow the development and commercia] the motor and the oscillating movement can be employed on a stan. 

application of this interesting oven. There are all the elements of b 

success about it, and it remains for the station engineers and elec- 

trical contractors to take it up and push it vigorously. The fact 

that the small oven is so readily portable, and can be used on thc 

ordinary house lighting circuits without extra wiring being necessary 
is a great point in its favour. --— 

e price is reasonable, and meets the objection that the small 
householder or flat resident does not want to buy a huge cast-iron 
oven and shift it about whenever he moves house. Considered 
generally, we think that Simplex Conduits (Ltd.) are to be compli- 
mented on their enterprise in this matter, and deserve every 
encouragement from the trade in handling these ovens. 


- 
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NON-STOP STOPPING TRAINS. 


Some of the “‘ non-stop ” trains on the District Railway are notable ] m a EP 2» 

for their eccentricity— instead of Stopping at the stations they come A NOVEL OSCILLATING Fan WITH SWIVEL Joints WHICH SIEMENS Bros. ; 

to a halt in tunnels until the signal falls. Then they ee aes DvNAMO.WORKS HAVE READY FOR THIS SEASON. | | 
tb stati ; ! . Recently a singular inciden l = - EN 

Er MuR d Ad of cn possibilities A'non- dard which may be either placed on the table or fixed to the wall. : 

stop ” train pulled up at a station at which it was not due to stop, An extension of the motor shaft carries a small worm which engages 

and the passengers on the platform at once made a move toenterthe witha horizontal wheel which drives through the medium of a slipping 4 E 

train. They were prevented from doing so by the conductors, but clutch a shaft carrying a short throw crank. The web of this crank a S 

one lady asked why they were not allowed to board the carriages. is slotted and the crank pin can be moved away from the centre E. in 

“ You can't get in here," exclaimed a polite conductor. ‘‘Why?” to adjust the amount of travel of the link motion through He Hei s gra 

naturally asked the intending passenger. '' Well, this train does not body of the fan 18 oscillating, The maximum sweep is d i : ae 

stop here, madam,” explained the conductor. “ But," replied the 180 deg.. that is, with the adjustable crankpin get at its mu 

lady in vast astonishment, it is stopping here!" The conductor point from the centre of the shaft. If the pin is Pm : Bes 

looked bewildered, but happily the signal fell, and his explanatory over the centre the fan operates in a fixed SB d Eg 

reply (if any) was lost.—“ The Engineer," is entirely silent in action and substantially. constructed, 
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ADAMS IGRüNIC 


Control Gear for Steel Mills. 
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` EYE-REST LIGHTING IN A FRUIT WAREHOUSE. 


eer ee a 


Messrs. Elders & Fyffes. the large fruit importers, of 31. Bow- 
street, London, W.C., have had the eye-rest system ‘installed 
throughout their offices and warehouse for several months, and we 

i 
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EYE-REST LIGHTING IN OFFICE. 


hear that it has given entire satisfaction, both as regards illumina- 
tion and current consumption. 
are employed, each containing four 8SO-watt Mazda lamps. "The 


wr 


EYE-REST LIGHTING 1N WAREHOUSE. 


The ALUMINIUM CASTINGS Co.. 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 


— —  — —nÀ MÀ — — 


Plain brass bowl eve-rest fittings g 


illumination in the offices and warehouses is of high intensity, and 
of course is uniform and without glare. The advantages of this 
system of lighting in a warehouse are obvious. The store rooms 
are generally filled with stacks of baskets and crates. which with 
direct lighting would cast long. dark shadows, Eye-rest illumina- 
tion, although not. shadowless, is practically unaffected by such 
conditions, or only to the same extent as daylight coming through 
an obscured glass roof would be. As a consequence, men can walk 
along between the crates, and examine the markings‘on them with- 
out having to strike matches or put themselves into uncomfortable 
postures. The lighting scheme at Messrs.” Elders *& Fyffes was 
designed by the Illuminating engineers of thejBritish Thomson- 
Houston Co. (Ltd.), who also supplied the Mazda lamps and eye-rest 
fittings employed. : v OM 


THE BOLINDER CRUDE OIL ENGINE. 


In a recent issue we referred to a type of crude oil engine exhibited 
at Olympia during the Building Trades Exhibition (which closes 
to-morrow) and known as the Polinder. We now give a sectional 


CRUDE OIL ENGINE DIRECT-COUPLED TO DYNAMO; 


elevation of this engine and a view of a complete set suitable for 
country house lighting, &c. The engine works on what is known as 
the two-cycle principle, that is, there is one impulse each revolution. 
The working cycle is as follows: When the piston (A) at the end of 
its outward stroke is moving in towards the ignition chamber (E) 
the necessary air for combustion is drawn in through the air valves 


The ALUMINIUM CASTINGS 00. 


GREENOCK. te 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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(B) into the enclosed crank housing 
the cylinder (D) is compressed. W 


en the piston (A) has reached its and effective ignition. 
i amount of crude oil is injected and the cycle is completed. 
Messrs. J. Pollock, Sons & Co. are the sole British agents for this 

g gas drive, the piston outward engine. 
tward stroke the air in the crank i o Bon 
housing is com pressed. As the piston nears the end of its stroke the 
exhaust port (G) opens, and immediately after also the inlet air port 
(H) The burnt gases escape by the exhaust port (G), while the 


charge explodes and the expandin 
towards the shaft.. During this ou 


4 
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SECTION THROUOH BOLINDER CRUDE OL ENGINE. ` 


compressed air in the crank housing entering the cylinder by the port 
(H), completes the scavenging work, and furnishes the cylinder with 
the air necessary to make up the next fuel charge. The ignition 
chamber (E) bas two ports ; by this means it is blown through with 


EARTHING. 


Do it now, with the Patent 


“Adaptable " Earthing and 
Continuity Clip. 


Fit any size Cable Conduit or Pipe. 


See our Exhibit, Arcade Entrance, Mining 
Exhibition, Royal Agricultural Hall, London. 


HANN & INGLE, 13, Albert Place 


BRIDGE STREET, MANCHESTER. 
T&EL.—5635 City, 


(Or your Supplier.) 
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SOLID ARMOURED SWITCHGEAR FOR POWER 
STATIONS, 
m. p 


When Messrs. Reyrolle introduced their solid type of ironclad 
switchgear many years ago, it was much admired as a serviceable 
and safe apparatus for use in sub-stations, but not being looked upon, 
as a thing of beauty, it was not considered attractive enough to adorn 


fresh air every revolution, an important feature for securing a rapid 
The piston is now on the inward stroke again 


PLATFORM VIEW OF CONTROL BOARD FoR ARMOURED SWITCHGEAR, 

the sacred precincts of a power station switchboard platform. The 
cellular construction, with its tier upon tier of galleries containing 
switches, bus bars, isolators, &c., carefully stowed away in compart- 
ments, and controlled from a set of well-finished panels, with a plen- 


Eo oa 


THE THOMSON TUNES 


ELECTRIC LAMPS 


NEW PRODUCTIONS. 


New Lamp known as the Military Type 
giving 20 hours’ light. 


Strong, handsome, dull-black lacquered 
case, with sliding front, fitted with turret 
reflector and powerful bull’s-eye. Improved 
switch, unspillable accumulator and glow 
lamp. Complete, 

? and 4 volt, 
Price I2s. 6a 
WRITE FOR CATALOGUE. 


Sole 


Agents: L. E. WILSON & Co., 
TELEGRAMS : 


Telephony, 20, Cross Street, 


Manchester, MANCH ESTER. 


TELEPHONE : 
City 344. 
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tiful display of nickel-plated instruments, seemed to be the only 
thing for a large power station. In the meantime, however, the 
dimensions and strength of ironclad switchgear slowly but surely 
advanced and, as more time was given to the artistic in its manufac- 
ture, the erstwhile robust but ungainly '* ironclad " panel found its 
place among its power station fellows in, it is true, but a subsidiary 
capacity. Now, such has been the progress made, that a number of 
most important power stations are controlled solely by this gear, and 
the cost of buildings has been reduced to an extent that it becomes 
a commercial proposition to install it. The initial capital outlay is 
spent to better advantage on strength and sturdiness of detail parts 
rather than on concrete walls and building construction, and, 
moreover, it is found that the complete enclosure of all conductors 
saves in the maintenance work and cleaning. As to appearances, 
recent developments, as shown by the accompanying illustration, 
leave little or nothing to be desired even in the most polished and 
well-kept stations. 


ALADDIN UP TO DATE. 


The latest success in the direction of Osram skating costumes 
falls to Mr. H.W. Leonard, of the General Electric Co. (Ltd.). Publicity 
Department, who secured first prize at a fancy dress carnival at 
Birmingham on the 26th ult. in the character of the modern Aladdin. 


"fh illustration shows gMr. Leonard’s somewhat unaccustomed 
appearance in the winning costume. Curiously enough the prize 
consisted of a tennis racquet, thus showing that Osrams not only 
“stand the racket,” but win it also. 


A NEW LINE OF D.C. MOTORS. 

We recently had an opportunity of inspecting a new line of small 
motors and dynamos for direct-current circuits which the Electrical 
Co. is putting on the market. One interpole only is fitted to 
these machines, and the two shunt poles have a turn or two of the 


D.C, Motons Sugwixa Exp BE ts. 
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series winding in order to check the tendency for the speed to hunt 
up and down when a shunt regulator is employed, and when the 
main poles are shunt wound only ; another feature of interest is the 
arrangement of the motor terminals. The ends of the connections 
to the armature and field are brought out to the terminal piate, four 
of the binding posts of which are arranged at the corners of a square. 
The idea of this is to admit of an easy method of changing over the 
connections in order to reverse the direction of rotation. It will be 
seen by reference to the diagram that the terminals F, A, D and HB 
are coupled together in pairs by two removable copper links, which 
are joined by an insulating bridge piece. If these links are set on the 
binding posts in a horizontal position the motor rotates in one 


REVERSE 
ALTER 
LINK ONLY 


STARTER 


A-B ARMATURE. 
MANNS. ^D SHUNT FIELD. 
E-F SERIES FIELD. o9 

M ^ INTERPOLE FIELO. 


MAINS. 


DIAGRAMS OF CONNECTIONS, 


direction, and to change this direction it is only necessary to release 
the links and place them in a vertical position. As far as we are 
aware. this has never been done on a commercial motor before, 
and we feel sure that it will appeal to all users of cirect-current 
machines. It frequently happens that the position of a motor has 
to be changed and it is required to run in the opposite direction. 
The changing of the connections for this purpose should be possible 
without the necessity for attaching a new terminal box or sending 4 
sk:lled man for the purpose. 

The brushes of these machines are built up in pairs on each pole 
jn order to facilitate the removal of one portion of the brush without 


J 
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D.C. Motor SHEWN OPEN. 


stopping the motor. At the pulley end of the machines a standard 
type of end]bell is fitted and inintediately,behind this is a substantial 
fan which is keyed to the motor shaft independently of the'armature, 
andjdraws air through the windings from the commutator end of the 
machine. The openings at that particular end can be entirely or 
partly closed according to requirements. The adjoining illustrations 
clearly bring out these various points. We recommend interested 
readers to apply to the M. and A. department of the Electrical Co. 
for à new price list of these interesting machines, which we under- 
stand is now ready. ; | : 
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THE 


ROUND TABLE. 


EVENT OF THE WEEK.—The E.S.P.C. (which, being inter- 
preted, means Electricity Supply Publicity Committee) is 
accused in parenthesis by the writer of Electricity Supply 

i ; of selling second-hand electric 
radiators. 
* * * * 

At the Restaurant Marconi : Savorie du Jour, Garvinzola on 
Toast. 

* * * * 

Motto for the Paris visit of the Institution : “ Chacun á 
son gout." 

* * * * 

The fan season now being in full swing, or rather oscillation, 
there is a phenomenal demand for Aa radiators. 

* * 

We are asked to announce that the rumour that Prof. Dussaud 
had been murdered in cold light by a number of « Y.H.B." 
station engineers is incorrect. 

* * * * 

The Ancient Order of J ovians now numbers 10,000, and this 
goodly company is presided over by Mr. F. E. Watts, of New 
York, as Jupiter, and Mr. E. C. Bennett, of St. Louis, as 
Mcreury.. A Venus de Milo has yet to be appointed to preside 
over the wives and sweethearts of the said Jovians. 

* * * * 

" She turned and looked at him. He could not see her face dis. 
tinctly, only the eyes—that seemed incapable of seeing anything but 
his. Then abruptly, brusquely, by the same mutual impulse, they 
were in each other’s arms, straining to each other, their lips irresistibly 
closed over each other, feeling themselves more and more wrapped 
around by the soft, darkness that had cast them up, enfolding their 
loneliness in the great protective instinct of human love. 

Such a situation, with all its esthetic intensiveness, we are 
very much afraid, could have never arisen with an isolated 
plant, so says “ Isolated Plant.” But how mean! 


THE Seven AGES OF AN ELECTRICAL ENGINEER. 
Adapted by the Batti-Wallaha from Shakespeare. 


V.—" The Justice, * with fine round belly with good capon lined.” 
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- Is C.T.8. Rubber? A. Yes. 
- Does not rubber perish ? 


conditions. 
» Then why does C. T.8. not perish ? 


2O >O o 


- Most rubber does, sometimes very quickly, under certain 


- Because it is compounded of certain materials which 
py everlasting, and which mask the rubber, also 
contained, from destroying influences. 
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lu London the members and visitors will be provided with small 
buttons inscribed with the invitation “ Have another.” 
* * * * 

There is to be a cut of 10 per cent. in the price of tungsten 
lamps In the U.S.A. as and from July€lst. Presumably the 
epidemic will reach us in due course with the Gulf Stream. 

* * * * 


an article in a Canadian contemporary. It would make a 
most attractive item [on the cinema play bills l during į the 
London I.M.E.A.- Convention. 

* * * * 

We are Seeking confirmation of the Tumour that Mr. W.M. 
Mordey intends to stand as a Liberal candidate at the next 
General Election ; also that he has a preference for Mr. G. C. 
Hamilton as his opponent. 


The above illustration is intended to show the vitalizing 
of the anticipation of Plexsim-cooked pies on Weary Willie. 
* * * * 


influence 


* * * * 


OUR HOT PLATES. 
No. 28 to — | | 


A contemporary who published a photograph of the Fusan 
Electricity Works in its description of the B. & K. Restaurant. 
No. 29 to— 

Mr. A. C. Black of the A.E.S.E. for saying what he means. 
No. 30 to— | | 


Mr. W. C. P. Tapper for buying abroad what he might just 
as well have bought at home. 


THE “POINT FIVEs.” 


We have been requested to arrange the members of the “ Point 
F.ves" in the order in which they adopted the tariff. Hence the 
new arrangement set out below .. 
Mr. J. Horace Bowden (Poplar). 
Mr. H. F. Street (Southampton). 
Mr. W. H. Cooke (Luton). . Mr. F. W. Purse (Carlisle). 

Mr. T. Roles (Bradford). Mr. S. T. Allen* 
Mr. A. S. Blackman (Sunderland). Mr.W.G. Pickvance ( Wrexham)t+ 
Mr. C. S. Davidson ( Barnes). Mr. H. Gray (Accrington). 


Mr. A. H. Seabrook (St. Maryle- Mr. s. E. Fedden (Sheffield). 
bone). 


* Mr. S. T. Allen will remxin an honorary member for à period 
not exceeding 12 months, during which time it is hoped tho Wolver- 
hampton Corporation will adopt the ru'e. T Freshors. 


Mr. E. R. Hill (Reading). 
Mr. J. W. Hame (York). 


Questions that are frequently asked about C.T.S. and their Answers, 


(Continu. d.) 


Q. Why were the st. Helens Cable Co. the first to put this 
material into practical use ? 


A. Because they are one of the largest makers of Cab Tyre 
in the world, and so were better able to appreciate its 


value for the purpose of Protecting cabies than other 
cabie makers. 
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SIEMENS 


DISTRIBUTION BOXES 
FOR POWER 


AND LIGHTING 
ARE UNEQUALLED. 


Full particulars from Supplies Dept. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD Orricgz: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: “ SiguBRALOS, LONDON.” 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 


Telephone: Lonpon WALL 8270. Telegrams: ''SiguoTon, LONDON.” 


BRANCHES: 
BIRMINGHAM — BLASOW GALOUTTA 
BRISTOL MANCHESTER BOMBAY 
CARDIFF NEWCASTLE — CAPE TOWN MADRAB RANGOON 


G.E.C. H.T. TOTALLY ENCLOSED *MISTAKE-PROOF ” 
SWITCHBOARDS. 


A new line of ‘‘ mistake-proof ” panels has 
recently been designed by the G.E.C. The 
isolating links and bus-bars are contained 
in a separate compartment situated on top 
of the cubicles. In earlier types of switch- 
boards of this class there was the possibility 
of coming into contact with some live section 
of the bus-bars or links when access was 
gained to the cubicle. In this pattern the 
bus-bars and the live contacts of the iso- 
lating Jinks are partitioned from the re- 
maining portion of the main cubicle by solid 
metal barriers, thus making it impossible for 
anybody to accidentally come into contact 
with live metal : cleaning and adjusting can 
therefore be carried out insafety. The iso- 
lating links are firmly locked in position during 
the time the panel is in commission. The 
operation of the links from the front of the 
board is a feature which will beappreciated by 
engineers, this doing away with the necessity 
of opening the cubicle doors to isolate that 
particular cubicle. 

The interlocking of the various pieces of 
apparatus is arranged in such a way that it is 
impossible to open or close the circuit with 
the links—the opening and closing of the 
circuit can only be done with the oil switch. 
As in previous patterns of G.E.C. high-tension 
panels, neither marble or slate enter into 
the construction of the board, the bus-bars, 
terminals and isolating links being supported 
on porcelain insulators. The framework and » 
panels are of boiler plate, rendering the whole 
fireproof. No special foundations are re- 
quired, and this, together with the fact that 
the whole of the gear is concentrated in the 
panel, reduces the erection cost to à minimum. 
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B.T.-H. CURRENT TRANSFORMERS. 


B.T.-H. current transformers are manufactured and supplied in 
four distinct forms, these being distinguished by the form letters 
shown in the new catalogue just published. 

All the transformers, with the exception of the form G, 10 volt- 
ampere size, are rated at 70 volt-amperes, and are suitable for a full 
complement of instruments, including a single heavy trip coil. The 
10 volt-ampere transformer is suitable for a single wattmeter, or 
ammeter and light trip coil or relay. All the transformers are 
designed so that they will suffer no damage if accidently left with the 
secondary open-circuited and full-load current flowing in the primary. 
It is stated that the transformers do not give stray fields, and that 
their accuracy is not affected by stray fields from other sources. 

The form ( current transformers are fitted in an iron framework 
with feet for fixing. The core consists of high permeability iron of 
low hysteresis loss, each punching being insulated from the next to 
minimise eddy currents. The primary terminals consist of a pro- 
longation of the primary conductor and are provided with a hole for 
a bolted connection. The ends of the secondary coils are brought 
to terminals in the frame. All form G transformers are tested 
between primary and secondary with 20,000 volts for one minute. 

The form J transformers are supplied without primary windings 
for slipping on to round bus-bars, and the form K transformers have 
primary bars for connection to cables or bus-bars. Clamping 
brackets suitable for fixing transformers having ratios of 120, 160 
and 200 to 1 can be supplied if required. The core and windings of 
these transformers are mounted on a brass tube suitable for receiving 
the primary bar. "This tube carries the main insulation, which is 
itself tubular, and the combination forms a good mechanical and 
electrical construction. Porcelain insulators surround the ends of 
the insulating tube and give ample leakage distance between primary 
and secondary. All forms J and K transformers are tested between 
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* MISTAKE-PRooF" GEAR SHEWN OPEN AND. CLOSED. 


ns 5l SUPPLEMENT to " The Electrician," Mag 16, 1913. 


Ma ————————— Á 


Electrical 
Equipment 


Mills, Factories, Workshops, etc. 


Motor-Generators. 
Turbo-Generators. 
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Rotary Converters. 


Motors of all types. 
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ISENTHAL & CO. e» 


Denzil Works, 
NEASDEN, LONDON, N.W. 


Contractors to the Admiralty, War, India, and Colontal Offic?s, &c. 
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primary (or brass tube) and secondary for one minute with?10.000 
volts in the case of 2,500-volt transformers and with 20,000 volts in 
the case of the 4,000-volt transformers. ; 

The form LG transformers are similar in general construction 'to 
the form G, but are arranged for 
immersion in an oil tank, the trans- 
former parts being bolted to the 
lid of the tank. The leads are 
brought out through porcelain 
bushes. An earthing link is provided 
so that either secondary term'nal 
may be connected to the case. The 
form LGl transformers have the 
primery termin2ls brought out 
through a porcelain insulator in the 
lid of the cie. The primary ter- 
minals of the form LG2 trans-' 
formers are brought out through’ 
separate porcelain insulators in a 
horizontal position on opposite sides 
of the case. Each is provided with 
a tubular end, which is split and 
fitted with a coned nut so as to 
grip effectively a rod of suitable 
diameter. For cab'e connection a 
sweating socket is provided for 
fitting into the tubular end. 

Interested readers should apply to the B.T.-H. Co., Rugby, for a 
copy of price list 2,440. 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufaoturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT- 
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TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &o, 
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PEEBLES STANDARD TURBO-ALTERNATORS. 


These machines are of the enclosed type, the cast-iron end shields 
being each provided with an air inlet opening, there being corre- 
sponding outlet openings in the top and bottom of the stator frame, 
for the forced ventilation system. 

The frame consists of a substantial iron casting accurately machined 
and bored to take the core laminations, and is arranged with feet for 
bolting to the turbine builder’s bedplate, suitable end shields being 
fitted as mentioned above. The stator core consists of high perme- 
ability annealed steel laminations, which, except in the smaller 
machines, are made in segments secured to the stator frame by 
dovetailing. To ensure efficient ventilation, special discs, with 
radial spacing fingers attached, are inserted at frequent intervals in 
the length of the core. The laminations are so stamped and notched 
that filing and grinding, which tend to short-circuit them, and thereby 
increase the eddy current losse:, are reduced to a minimum, the 
stator winding is of wire, strip, or bar, depending on the output and 
voltage of the machine. The slots in the core are of the nearly closed 
form and are lined with insulating tubes of such composition that 
emple mechanical strength is combined with good insulating 
properties. "These tubes project beyond each end of the core, thus 
avoiding the possibility of breakdown at the points where the wind- 
ings leave the slots. In wire-wound stators the conductors are 
cotton covered, and impregnated with special insulating plastic 
varnish before being drawn through the tubes, strips of insulating 
material being placed between each layer. In strip and bar wound 
stators the conductors are carefully taped and thoroughly im- 
pregnated with insulating varnish before being inserted into the 
slots ; in some cases of bar winding the insulating tubes are moulded 
on to the bars, making a massive and substantial construction. The 
end windings are in all cases rigidly supported to prevent danrage or 
displacement should the machine be heavily overloadéd or short- 
circuited. The supports consist of heavy gunmetal clamps held by 
bronze studs screwed into the end plates, and thoroughly insulated 
from the windings by blocks and tubes of moulded mica. The ends 
of the stator windings are brought out by short stiff leads to special 
terminals usually attached to the lower portion of the stator frame, 
the form of terminal fitted varying with the size and voltage of the 
machine. | 

The rotors, whether for two or four pole machines, are of the 
cylindrical type, the core consisting of special steel laminations 
keyed directly on the shaft and rigidly clamped between heavy steel 
endplates, spacing discs being provided as in the stator core. The 
slots, of the open type, are efficiently insulated before the coils are 
placed in position, the conductors being of copper strip carefully 
insulated with impregnated tape. Centrifugal displacement of the 


GENERAL VIEW OF PEEBLES ALTERNATOR. 


winding is effectively prevented by phosphor-bronze wedges at 
into grooves in the sides of the slots above the coils. The en 
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stook so many different sizes > 
WHY ! BA ET ER X DI G Pep ds ? 


the Patent ADAPTABLE Earthing and Continuity Clip will ft 
W HE N 9 any Size Cable, Conduit or Pipe. 


SEE OUR EXHIBIT, ARCADE ENTRANCE, MINING EXHIBITION, 
arcs ROYAL AGRICULTURAL HALL, LONDON. 


ei 
HANN & I«GLE, 13, Albert Place, Bridge Stro jt, 
MANCHESTER. (Or your Supplier) 
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TREAT i É 


Uii eg. E l 
there lets > xm [^ COME 
e ias. IAA 
"— ML 
nged i E 
sli. For Driving slow- 
ji speed Machinery 
s du It often saves a great deal of trouble 
m. to instal a motor fitted with re- 
eae duction gear. 
I In such cases use a 
: UNION 
vd M OTO B 9 
such as is shown Opposite, which we 
oe supply mounted on a base « arrying 
a | 4 spur reduction gear, ready to belt PM 
dT Ii E up to the machine. Motor pinion 
cue i- » is of od b Is ud 
eit. T À ? X iron with accurate cut teeth. 
un Da C K- G EARED Ring lubrication BE 
a MOTORS are ‘fully Two standard reductions—4:1 and 
o» priced in our Lists, 6:1; others to order. | 
ae 5025 (DO) ex = 
an 5028 (Polyphase). | 
B = WRITE FOR COPIES Now, PARK SL. SOUTHWARK LONDON se | 
der I ALLL o ana NINNIN III y 
| 
ae mn TM M mT 
TE windings are secured in position by massive spceial steel en ells, a may occur during this eriod, and which is proved to ve due to the 
e manganese: bronzo ring being placed tween eee bel eee à m dale SE Tro eda are mca a. quei 


l works, without alteration, immediately the defect is discovered. 
The collector rings for conveying vins ntinggourrent to the field 


coils are of mild steel, this materia] having been ound, when used in | SSS 

conjunction with the qualit y of brush adopted, to give the best results | 

and a minimum amount of Wear. The rings are shrunk over amica . EYE-REST LIGHTING AND X-RAY REFLECTORS. E 

sleeve On à steel bush which ig pressed on the shaft. | 2 
i oc care, we understand, has been exercised in the choice of The designers of the eye-rest system have directed the whole of | | 


standardised which takes the form of a curved casting for each 
collector ring, each casting having recept deles for severa] brushes and 


y indirect lighting commercially pos- 
covering a large portion of the ring. 


sible. 


rorresponding ventilating s ces in th È 
last discharged, & spa e stator core, the air being at 
rame, 


to make good, at their own expense, any defeot, which 


Visible, 
of appearance, &c., to limit their 
efficiency. X-ray reflectors are 
niade of silvered glass which, next 
to highly polished Silver, is said to 
give the most efficient reflecting 
surface known. But until the 
advent of the X-ray reflector there 
Were serious objections to the use 
of silvered glass reflectors. First, 
they gave an uneven lighting effect, 
owing to the fact that an exaggerated 
image of the lamp filament was re- 
produced in the reflected rays; and 
secondly, the silver plate was very 
perishable—cracking and peeling 
off after a few months’ use. And, 
moreover, the earlier types of sil- 
vered glass reflector were made on 
quite unscientific lines, without the 
slightest consideration for the effec- 
tive distribution of the light. | 
The X.ray reflector is made in 
one piece of special glass with 
spiral and vertical corrugations. The 
back of the glass blank is plated 


_X-Ray REFLECTORS. 
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PUT YOUR MOTOR CONTROL PROBLEMS 
BEFORE “ADAMS ICRANIG.” 


MANY PROBLEMS THAT ARE NEW TO YOU HAVE 
BEEN SOLVED BY US MANY TIMES. 


FOR OVER 14 YEARS WE HAVE SPECIALISED IN 
THE DESIGN AND MANUFACTURE OF ELECTRIC CON- 
TROLLING DEVICES. 


Piltar type Panel 


with Cover removed. WHEN YOU BUY AN “ADAMS IGRANIC” CONTROLLER _ Pitas type Pond 3, 
For motors up to " AND 
300 EE: YOU DO NOT GET SIMPLY SO MUCH SLATE, BRAS 
COPPER, BUT YOU GET EXPERIENCE. 


RELIEVE YOURSELF OF MUCH WORK AND WORRY 
BY PUTTING YOUR CONTROL PROBLEMS BEFORE US. 


Our complete Catalogue post free on request. 


: Automatic Starter. 


iiy E ADAMS MANUFACTURING CO., Ltd., Bedford and London. xu bar. 


— 


with pure silver which is thoroughly protected by several coats of beattracted into the showrooms to see what d dau Ru 
elastic enamol, and the surface is fire polished, rendering it extra- them domestically. Tais done, well then it 1s only ps a uit 
ordinarily durable. After years of use the reflecting power of these well, it is som»body's fault at any rate if bases oes ji ^ 
reflectors is undiminished and the silver backing undamaged, owing On this one point at least the Metropolitan Electric " H E 13 
to the excellence of construction. The function of the spiral and will be able to satisfy their critics. For their oe * ue 
vertical corrugations is to correct any striation or unevenness of light, Porchester-road, Bayswater, is in the middle of an es d und 
ond that this is done satisfactorily may be judged by noting the even shopping district, boing within a stones throw of P i ‘a a 
light, free from lines and shadows, which is thrown on to the ceiling. other well-knowa establishments. Further, the i SE di icm 

X-ray reflectors are supplied in patterns giving cither a concen- window is sufficient to attract the curious into the shop itse:t, WIK 
trated or an extensive distribution of light, and each pattern is mide they will find on extensive display of electrical Dp xim 
in two sizes—one for lamps of from 60 to 109 watts, the other for Tne showroom itself is divided into two parts, un Š beatis 
ləmp3 of from 200 to 309 watts. The size and psttern of retlector the streot. boing devoted entirely to the display of lighting. Ne" 
to be used in any given ease is, of course, 
determined by the dimensions and colour 
conditions of the room. The cleaning of 
these reflectors is a very simp'c matter, all 
dust, &c., can easily be removed with a soft 
cloth. Fuller details from the B. T.-H. Co., - 
Mazda Mouse, Upper Thames-strect, London, 
E.C. 


THE METROPOLITAN ELECTRIC 
SUPPLY CO.'S BAYSWATER SHOW- 
ROOMS. 


Peop:e who write about the showrooms of 
clectricity supply undertakings and tell eng:- 
neers exactly how these establishments should 
be run, from the provision of the right kind 
of pencil to the shade of the lady-cook's 
print dress, generally insist that for the 
place to be of any value at all premises 
shou'd be acquired in a fashionable shop- 
ping area. In this way they tell us use may, 
he made of the crowds which are already to 


be found in the area and who are waiting to THe ELECTRIC KITCHEN, SHOWING THE VARIOUS COOKERS, a 


pn——— ee ee -. 
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p 
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SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now Specified hy the Admiralty. 


———————— — ———M———M——— 


MAKERS: 


HENRY WIGGIN. & CO., Ltd., 
George Street, Birmingham. 


PHONE : 6400 CENTRAL. 
TEL Eana MS : “ WIGGIN BIRMINGHAM.” 


and small cooking fittings. Behind this is the electric kitchen, 
which is only distinguished from similar rooms in an ordinary middle- 
class house in that it contains for experimenta] purposes several 
examples of electric cookers, Everything has been done to 
make this kitchen as comfortable as possible. It is well lighted 
from above, and excellent reflection is obtained from the white- 
tiled walls, so that the first impression is one of brightness and 
coolness, a feature which is readily obtainable where electric cooking 


‘Is used. E bar~ k- bee 


This kitchen is under the charge of Mrs. Rogers who, in spite of 
her experience with other methods. is most enthusiastic over elect:ic 


ü 


= 


| 
z ‘S| View OF THE METROPOLITAN ELECTRIO SUPPLY Co.’s BAYSWATER SHOWROOM, : 


LIONEL ROBINSON, 
9, Staple Inn, London, W.C. 


TE L E^H0NE: 6323 HOLBORN. 
GRAMS: '*FERRYDON, LONDON." 


cooking, and is still convinced that it is the best. She informs us 
that the demonstrations which she has been giving at Bayswater 
have attracted a great deal of attention, and that people are becoming 
definitely interested in the new system. 


NORWICH, PLEASE NOTE! 


—— — 


During the flood at Louisville, states an American contem- 
porary, the water rose considerably above 
the windows and doors of the electric 
power station of the local electric lighting 
company. Floods, however, are not uncommon 
in Louisville, although that of this year was 
unsurpassed as regards volume, except by 
the famous floods of 1884. Hence the engincers 
of the power station were prepared to combat 
emergencies of this kind and adopted an 
ingenious method of making the doors and 
windows watertight, and of preventing the 
power station from floating away, because of 
its buoyancy when surrounded by water. A 
part of the equipment of the power station is an 
ice-manufacturing plant, and as the water rose 
in the streets refrigerating coils connected with 
this plant were laid around the edges of the 
windows and doors, whose chinks were fllled 
with sawdust. After the sawdust became 
saturated with water it was frozen by means of 
the refrigerating coils and thus the inflow of 
water was prevented. To counteract the ten- 
dency of the station building to rise when im- 


water was permitted to run into the basement 
as ballast. During the flood communication 
with dry land was maintained by a number 
of row-boats moored to the chimneys. 


mersed to the depth reached by the water, some . 


20 Br a ` 
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EW LEAFLET 
on Erection and Jointing 
| of ALUMINIUM 'Bus bars 
and Connections, obtain- 

able from— 
The British Aluminium Co., Ltd., 109, Queen Victoria St.. London. 


BRITISH MADE 
direct-current motors. In the course of this article, in referring to the 


special términal arrangements provided for facilitating alterations 


M ETAL to the connections in case it is desired to change the direction of 


rotation, you say that as far as you are aware the arrangement em- 
bodied on this new motor has never been done on a commercial 


| motor before. We should like to draw your attention to the fact 
that equally simple arrangements are provided on our latest design 
of direct-current machines. In fact, we go a stage further. as on the 
exterior of the iron terminal cover are cast four diagrams of con- 
nections to suit either a generator or motor for either direction of 


rotation, The design of this terminal cover, which has been regis- 
tered, is shown in the attached illustration. 


STRONG ano LASTING. | S use eee 


P BALL BEARING MOTORS. 
Speciality —16 c.p. H.V. Lamps. ——-— 

A line of shunt and series motors of the semi-enclosed and enclosed 
WRITE FOR COMPETITIVE PRICES. ventilated patterns is being put on the? market by; Higgs Bros., 
Balsall Heath. Birmingham. The output of this line of machines 
ranges from 1 H.P. to 73 H.P., and the standard voltages for which 
THE ACTO N L AMP 60 LTD they are wound are 115. 230 and 460; motors of this voltage will 
s9 8 run on 100 to 125 volts, 210 to 250 volts, and 430 to 480 volts 
respectively. The speed will. of course. vary approximately 
0-5 per cent. for each 1 per cent. variation in voltage. Intermediate 


Works : i 
an ack P LE INN AGNES ROAD voltage machines are supplied without extra cost. The practice of 
8 INN, UXBRIDGE RO AD fitting ball bearings to all the machines enables them to be fixed 
LONDON, W.C. ACTON. , to the floor. wall or ceiling without alteration. 
Tel. : HOLBORN 6323. Tel. : CHISWICK 1114. 


D.C. MOTOR CONNECTIONS. 
The following letter has been sent in to us by Mather & Platt (Ltd.):— 
^ We have read with interest the article on page 48 of the Supple- 
ment to Tuk ELECTRICIAN, dated May Sth, referring to a new line of 


GENERAL VIEW oF HicGs! BALL-BEARING MOTOR. 


agi 


f à... 
l d T > js! 1 Each motor is subjected to a six hours' full.load test bofore leaving 
| A 1 the works. It is stated that the temperature rise above the 
surrounding air for semi-enclosed machines will not exceed 75°F., 
enclosed ventilated 85°F., totally enclosed 90^F.. after this run. 
based on an air temperature of 70°F. All machines have a minimum 
insulation resistance of 2 megohms, and as high an overall 
efficiency as is commercially possible is obtained with most carefu 
proportioning of magnetic and electrical parts. especially at ] and 
1E 4 loads. 

inia DUE & Frarr Motor, SHEWING CONNECTION DIAGRAMS i A guarantee for all machines is given for a period of 12 months 

CAST ON THE TERMINAL Box COVER. from date of invoice, both as to material and workmanship. 


LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


T Rew Works and Rew Editions can be bad from tbe £ibrarp immediately on publication. 
SCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Dally to SUBSCRIBERS. 


196, GOWER St., & 24, Gower Place, LONDON, W. 


C. 
! = = = E NT 
f r nted and F ub ished by GEORGE TUCKER, at the Editorial, Printing and Publishing Oficəs 1 ‘ i : Ci 
: l i 1 13. , 2 and 3, SALISBURY CIRT, FLE3TI STaBST, in th» Ci ) 


4 


- —— 


96 


. man. 


- 


57 


THE 


ROUND TABLE. 


EVENT OF THE WEEK.—The electric tea tents on the beach 


at Felixstowe. | 
* * * * 


New motto of the LE.E. (taken from the title of an article 


in “ Printers’ Pie”) : “© Clothcd—and ye took me in.” 
* * * * 

Toothache in a lamp salesman is a useful asset. 
an ocular demonstration of the difference between 
pear-shapcd bulbs. 


* * * * 


The seating accommodation on the special train from Vic- 


toria, taking the I.E.E. Paris party out of London, was arranged 
by request, 
. * * * * 

A press report reads: .^ Chargcd with obtaining a quantity 
of Tudor plate from the residence of. Lord Hampden, a profes- 
sional ratcher was remanded at Hitchin,” and yet it is said that 
accumulators are unpopular. 

* * * * 


VICTORIA] | 


St SW 


THE SEVEN AGES OF AN ELECTRICAL ENGINEER. 


Adapted by the Batti- Wallahs from Shakespeare. 
VL—“ The lean and slipp2red Pantaloon with sp2ctacles on nose." 
* * * * 


It is recorded that one who selleth 
(per annum) did 


said keys were precipitated into ye road. Being rescued 
from the dust thereof by ye passing yokel they were returned 
unto ye Simplex Conduits (Ltd.), whose medallion doth attach 
thereto, bearing the number corresponding with ye said sales- 
By which number ye aforesaid keys were returned unto 
their rightful owner. | 


B. REYROLLE & CO., d" 
| rmoured Switch-Gear 


| WITH 
Complete Enclosure of all Conductors. 
eee | E 


He can give 
round and 


SUPPLEMENT to "The 


Elcctrician," May 


23,1913. 


The adjoining 
sketch has been 
sent in by a cor- 
respondent from 
the Continent, 
but he has omit. 
təd toput aname 
to the gentle- 
man with the 
hammer. 


The Committee of the Batti- Wallahs' 
that the two-day down-the-river trip to Canvey Island shall 
take place on June 7th and 8th. The start will be made from 
Temple Pier as last year at about 12:30 p.m., which will enable 
the party to reach Holehaven some time before dinner. A 
light luncheon will be served on board and accommodation 
arranged for at Kynoch’s Hotel. The return Journey will be 
made on Sunday, so as to arrive in London during the after- 
noon. The charge for the trip is one guinea, inclusive of hotel 
accommodation and all catering. As the number is limited to 
15, the hon. entertainment sec., Mr. A. J. Greenly, should be 
notified at 1, Eccleston-road, ‘Ealing, W., at once. The up- 
river trip from Kingston to Chertsey, when ladies are specially 
invited, has been arranged to take place on Saturday, June 28th, 
and the barge trip on August Ist. 

x * * * 


OUR HOT PLATES. 


Society has arranged 


No. 31 to— 

Mr. L. C. McBean for his astronomical calculator. 
No. 32 to— NA. 

The London Electrical Trading Co. for advertising the Pygmy 
heater in * Printers! Pie.” dE 
No. 33 to— | 

Mr. W. H. L. Watson for selling the first Edison 
electric vehicle to a central-station. engineer; and 
No. 34 to— | | ! 

Mr. P. P. Wheelwright (Blackburn) for purchasing the afore- 
sald vehicle. 


passenger- 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). 
Mr. H. F. Street (Southampton). 
Mr. W. H. Cooke (Luton). 

Mr. T. Roles (Bradford). 

Mr. A. S. Blackman (Sunderland). 
Mr. C. S. Davidson (Barnes). 

Mr. A. H. Seabrook (St. Maryle- 

bone). 


* Mr. S. T. Allen, honorary member for 12 months, t Freshers 


Mr. E. R. Hill (Reading). 
| Mr. J. W. Hame (York). 
Mr. F. W. Purse (Carlisle). 
Mr. S. T. Allen* 
Mr.W.G. Pickvance (Wrexham)t 
Mr. H. Gray (Accrington). 
Mr. S. E. Fedden (Sheffield). 


THE THOMSON (Patent) 


ELEGTRIC LAMPS 


NEW PRODUCTIONS. 


Se 
New Lamp known as the Military Type l 
giving 20 hours’ light. l 


Strong, handsome, dull-black lacquered 
case, with sliding front, fitted with turret 
reflector and powerful bull’s-eye. Improved 
switch, unspillable accumulator and glow 
lamp. Complete. 

2 and 4 volt, 
Price 12s. 6d. 
WRITE FOR CATALOGUE. 


Am; Le E. WILSON & Co., 


‘Telephony, 20, Cross Street, 
ee. MANCHESTER. 


City 344. 
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MINING SWITCHGEAR 


Standurd Mining Switchboard 


suitable for pressures up to 3,300 volts. 


All live parts inaccessible, All working parts under Oil. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON: HOUSE, WEST MINSTER, S W. 
Telephone: GERRARD 860. Telegrams : " SIEMBRALOS, LONDON.” 
Supplies Dept.: 39, UPPER THAMES STRBBT, H.C. 
Telephone: Lonpon WALL 8270. Telegrams: ""Simuoron, LONDON.” 


BRANCHES : 
BIRMINGHA GLASGOW SHEFFIELD GALOUTTA SINGAPORE — SYBMEY 
BRISTOL MANCHESTER JOHANNESBURG — BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE — OAPE TOWN MADRAS RANGOON — TORONTO 


—— ss — ———— 


ELECTRIC VEHICLE PROGRESS. 


There are already encouraging signs of progress in the sphere of 
electric vehicles, judging by the business which the Edison Battery 
Co. is doing in this direction. We understand that they have 
recently received orders for a number of vehicles of the commercial 
and passenger types. and that these w ill materially assist in giving 
an impetus to the electric vehicle movement. It is confidently 
hoped that at the forthcoming Municipal Electrical Convention, 


— X 


TYPE OF] MACHINE SUPPLIED TO BLACKBURN. 


which is being held in London this year, a convincing demonstration 
will be made to the many central station engineers who will be 
attending this meeting and be interested in its Papers and discussions. 

West Ham.—With characteristic enterprise, the West Ham 
Borough Council has been running a couple of electric vehicles fitted 
with Edison batteries during the past week in connection with 
cooking demonstrations which Mr. F. S. Grogan has been giving with 
Tricity apparatus. We give an illustration of a demonstration 
delivery van, which is one of the two vehicles in operation. This 
machine will carry 2 tons and make a run of 50 miles on one charge. 
reckoning on the van being loaded on the outward journey. It is 


fitted with 60 cells of 225 a.h. capacity, the maximum speed being 
10 miles per hour, 
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G.P.O.—We understand that the General Post Office is about to 
take delivery of an Edison electric vehicle to carry mails between 
the General Post Office and the railway stations in the large pro- 
vincial cities and towns. The first of these vehicles is to be put into 
service in Bristol It is a machine capable of carrying } ton, and 
weighs 13 cwt. 7 Ib. unloaded. It is fitted with 40 B 4 cells and a 


VAN DzMONSTAATION THIS WEEK AT WEST HAM. 


single motor of 1} H.P. The India Rubber, Gutta Percha & Tele- 
graph Works Co. have supplied the electrical equipment. The 
maximum speed is 7 miles per hour, and the vehicle will run 12 miles 
on one charge. 

BLACKBURN.—Following the example of Glasgow, the Blackburn 
Corporation has invested in an electric vehicle, but a passenger 
rather than a commercial type. The adjoining illustrations show 
the pattern of machine which has been purchased, and we under- 
stand that it will be used by Mr. Wheelwright and his staff in con- 
nection with the general work of the electricity department, but 
particularly for breakdown service on the mains. The machine 
weighs 35 cwt., and will run from 60 to 75 miles on one charge. 
depending upon the manner in which it is driven and the character 
of the road. 


CENTRAL Lonpon RaiLwaY.— While on the subject of electric 
vehicles. reference may be made to a battery tractor which is being 
used by the Central London Railway in connection with the relaying 
of the track in the tunnels of the “ Tupeney Tube." This machine 
is fitted with 240 A 4 cells, which weigh 15 tons, but which are 
capable of moving 95 tons. We understand that the tractor has 
been in service five months for testing purposes, and has proved 
sufficiently satisfactory to be taken over by the company. 


CHassisVor BLACKBURN VEHICLE. 


ILFORD.— lt is interesting to note that the Urban District Council 
of Ilford electricity department has erected a special charging board 
for electrie vehicle batteries. and that it is possible to obtain current 
at this in the short time of three minutes. 


THE ELECTRICAL COLD 
METERS 
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JOHNSON & PHILLIPS, LTD, ene werno, 
no | y 2 CHARLTON, 8.0., KENT. 
TUN ESTABLISHED 1275. Juno Charit, Kent. Woolwich 458 (5 lines 


« [HE ILLUSTRATION SHOWS 
—— SATION SHOWS 
A "SKELETON" BOARD oF 
IRON & MICA CONSTRUCTION. 
nL ONSTRUCTION. 


SPECIALLY SUITABLE 
SPECIALLY SUITABLE 
FOR EXPORT 


No Broken Slabs 
ITCH BOARDS 


i OF ALL TYPES. 
eee 


THE B.T.H. SPRING CLIP GALLERY, centred, and is consequently in correct focus with the lemp. (4) The 
flexible spring clip allows for the expansion of the glass.  B.T.H. 
The B.T.H. spring clip gallery, for use with veluria, opalux, holo- spring clip galleries are m^do of st«mped brass, and can be supplied 
phane, or any other standard types of reflectors, is an ingenious in any of the following finishes : Polished brass, steel bronze, oxi- 
device provided with a Spring clip which ena bles the reflector to be  dised Copper, oxidised silver and bronze relieved. They are made in 
" two neck diameters, 2l in. and 31 in., and in three depths—1§ in., 

| 15 in. and lin. 


ELECTRIC COOKING. 

Messra. Gillespie & Beales, of Amberley House, Norfolk-street, 
Strand, London, W.C., sole wholesale Selling Agents for the Tri. 
City Cookers, are prepared on behalf of their principals and manu- 
facturers, Messrs. The British Electric Transformer Co. (Ltd.), to 
enter into correspondence with electricity supply undertakings for 
the purpose of arranging cooking demonstrations of the Tricity 
Cooker. These demonstrations would be given by Mr. F. S. Grogan. 
Messrs. Gillespie & Beales would be pleased to hear from those 
engineers who are desirous of taking advantage of this means of 
introducing electric cooking on their systems, and will be pleased to 
supply full details illustrating what they are prepared to do. They 
are willing to place their experience at the disposal of those who 


REF eee a a 
-——— m —— UE 


PUBLICITY CLUB OF LONDON. 


? y . . 
VIEWS oF B.T.H. GALLERY SHOWING METHOD or ATTACHMENT. Loyalty in Business." There was a good attendance and Mr. 


Securely fixed in à few seconds. The spring clip consists of a wire The club has only recently been sterted, but elresdy shows signs of 
nng attached to the interior circumference of the gallery. This ring becoming a recognised force in the advertising world. The sub- 


| m) ntract the spring clip over it by pushing the lever with the thumb. bers. A proposal form and full particulars will bo furnished or. 
his method of attachment is secure, and has the following advan- application to the Secretar » Publicity Club of London, Anderton's 

tages over the thumb-screw or carrier-ring methods : (1) There is Hotel, Fleet-street. We understend that Mr. Thomas Russell will 

j fe utaneous and positive action. (2) It is impossible for the re- give the address at the next mecting, the date of which will be 
ector to be gripped too tightly. (3) The glass is automatically announced Izter, l 
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WALL PLUGS. 


With the increasing use of the electric service for cooking, heating 
and other]purposes there has arisen a need for a substantial pattern 
of wall plug, and one which will satisfactorily carry heavy currents. 


type! Bie. 


ILLE WATERTIGHT PLUGS 


REY ME 


We illustrate a design of wall plug which 
Messrs. Reyrolle & Co. are putting on the 
market with a view to meeting this demand. 
These illustrations clearly explain the 
design of the plug and socket. Both these 
items are watertight, and the plug and 
socket are suitable for use in exposed 
situations. The makers inform us that 
they are already in service in dockyards. 
workshops, electricity stations, shipyards. 
train sheds, collieries and large factories. 
The A.E. type is designed for vertical use 
and the B.E. type for horizontal use. 
The 5-ampere type of plug can be used 
without undue heating up to 10-amperes. 
The metal parts are all in brass except the 
bese, whichis of cast iron. Arrangements 
are made for an earthing terminal to 
comply with the Home Office Regula- 
tions. These plugs can be supplied in 
the dust-proof pattern, in which case they 
are minus the watertight glands, rings and 
covers. The plugs are designed for use 
on all pressures up to 600 volts. The 
typesillustrated ere o'l of the 2-pin design. 
We understand that the 3-pin pattern is 


in process of manufacture, the third pin allowing of the connection 


of a two-heat utensil. 


Diy" » | , 1$ 
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EARTHING. 


Do it now, with the Patent 


“Adaptable” Earthing and 
Continuity Clip. 


See our Exhibit, Arcade Entrance, Mining 
Exhibition, Royal Agricultural Hall, London. 


HANN & INGLE, 13, Albert Place 
BRIDGE STREET, MANCHESTER. 


TgL.—5635 City. (Or your Supplier.) 


SAFETY INSULATION. 


The motto of the St. Helens Cable & Rubber Co. is “ It is better to 
be safe than sorry," and from a perusal of their latest catalogue we 
imagine that the products which they offer will enable purchasers to 
put this motto into practice. The company's well-known C.T.S. 
cable, which is offered especially for working under water, in collieries. 
dock and harbour sides, on tramways and railways for trolley feeding 
end signal circuits respectively, for damp places and portable flexible 
connections. The material is absolutely waterproof, and resists the 
action of steam, oils, acids, alkalis and other corrosive materials. 
The catalogue referred to also contains particulars of an interesting 
clectrical vulcaniser which the company has designed for use with 
C.T.S. cables. The principle adopted is that of heating the mass of 
wax used for vuleanising purposes by wire spirals contained in the 
wax and carrying a current which is regulated by means of a rheostat. 
The maximum current is passed through initially so as to melt the 
wax, and the temperature is subsequently maintained by a reduction 
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REYROLLE IRONCLAD WATERTIGHT PLUG. 


of the current. This vulcaniser is suitable for making repairs on the 
spot. We may also call attention to a new design of vulcanising shoe 
for wearing over ordinary boots for use by switchboard and : V? 
station attendants ; also insulating gloves having à C.T.S. facing. 
These have, we understand, been tested in water with 10,000 ae 
A.C. for 5 minutes. Switchboard matting with C.T.S. facing '* also 
specially recommended. = 
The company in sending this catalogue ask us to call attention : 
tho fact that thoir prices for rubber insulated cables, including C. 1.92 
are reduced from May 10 by about 7j per oent. A copy of t 
.nteresting catalogue will be sent to inquirers on application 
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POPE 
ELASTA’ 


LAMPS 


The lamps that consumers ask for again. The lamps 
that sell without effort. The lamps that are profitable, 
Contractors are making money out of this line. You 
can make money too. Remember, they nm 


INFRINGE NO PATENTS. 
POPES ELECTRIC LAMP CO, LTD., 


HYTHE ROAD, WILLESDEN, LONDON, N.W. 


Telephone: 1170 WILLESDEN. 


Telegrams : PLANETARY, LONDON: 


“VICTORIA ” TURBO PUMPS. gallons per minute, the horse-power 870 and the speed 750 revs. 


per min. Vertical sinking pumps for mining work are also dealt 
with, turbo-feed pumps and fire and booster pumps. A copy of the 
catalogue can be obtained from the head offices of the company, 
Union-court, Old Broad-street, London. E. C. 
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. The progress made with centrifuga] Pumps, and particularly those 
direct coupled to electric motors, is little short of remarkable, 
Machinery users are b2coming more keenly appreciative of the 
service which can be rendered iby the electric motor, and more 
particularly in pumping operations. This fact is prominently 
emphasised by the new list which Messrs, Boving & Co. have just 
issued regarding the « Victoria" turbo pump. We think that this 


the market for this class of engineering product. Messrs. Boving 
inform us that this pump has b2en designed and constructed to 


manufactured abroad. They also state that, as a rule, mine managers 
are a little reluctant to employ a new pattern of pump ; but, in spite 
of this, they find that they are appreciative of a design which possesses 
real merit and a construction which will stand up to hard work. We 
gather that the total horse-power employed in driving the - Victoria " 
pumps in all parts of the world is now something over 30.000, and 
the catalogue testifies to the great variety of service to which these 
pumps have bzen placed. The largest pumps referred to in the list 
are those installed at the Alexandria Docks, Newport. Mon., two of 
these having been delivered with a capacity of 100.000 gallons per 
minute, each absorbing 950 H.P., the speed being 90 revs. per min, 
The catalogue deals initial] y with the principle of the “Victoria” pump, 
and refers specifically to the three main types, the low pressure. 


Amongst these are four supplied to Toronto City, Canada, for the 
main pumping station at the waterworks, the capacity being 9,400 


V.LR. & PAPER INSULATED CABLES 


AERIAL CABLES, TROLLEY WIRE, ETO. 


THE GENERAL CABLE 


! MANUFACTURING CO., 
684, LINCOLN'S INN FIELDS, 
'Phone—287 HOLBORN, , LONDON, W.C. 


` 


With apologies to the B. C . G, A. 

This heated policeman, seeking rest and ease 

From Peths and Panks or any sort of row, 
Visits his cook, and with a bright eye sees 

Her preparations. Mopping of his brow, 
He enters. But ’tis every bit as hot 

Within as out. “ Good Lord,” he says, '' my lass, 
This place's an oven ; I can tell you what, 

When we are wed you shall not cook by gas, 
No! if you want connubial felicity, 
You must prepare my meals by electricity." F.H.M, 
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ADAMS IGRANIC 


ELECTRICALLY HEATED UTENSILS. 


A new pattern of electric toaster is being put on the market by 
Siemens Bros. Dynamo Works and is described in a pamphlet just 
issued. It is offered complete with 2 yds. of flexible cord and adapter 
at the list price of one guinea, and is suitable for connecting to the 
regulation supply circuits. The heating element comprises a special 
wire which is wound on mica strip, and we understand that the wire 
can be run at incandescent temperature without danger of oxidisa- 
tion. The hinged doors on which the bread is fixed previous to 
toasting are fitted with nickel-plated rods which keep the bread clear 
of the door and allow for the escape of steam and moisture. It is 
claimed that this feature is a complete safeguard against baking and 
hardening of the toast. The same company is also issuing particulars 
of its water heaters, saucepans and irons, all of these being fitted with 
renewable elements. The loading ranges from 200 watts in the case 
of a shaving pot to 1,000 watts for a 6-pint cast-iron saucepan. All 
these articles are subject to an advance in price of 10 per cent. 


IMPROVEMENTS IN THE STARRETT MICROMETER. 


The increased favour into which gauges of the micrometer type 
have risen is due largely to the thoroughly practical design of the 
improvements recently made in them. For such work, as measuring 
the gauge of wires used for electrical purposes. especially the very 
fine gauges in use for electrical measuring instruments, these tools 
are invaluable, considering that, provided with a micrometer and a 
mind capable of dealing with the simple calculations of multiplica- 
tion and division, one can calculate to a nicety the design of electro- 
magnetic instruments, resistances of coils, the exact length of wire 
required for rewinding damaged instruments. and many other very 
useful things that were at the best very uncertain factors before the 
perfection of micrometer gauges. 

Among the features introduced into their gauges by Messrs. L. S. 
Starrett and Co., who have devoted a great deal of time especially to 
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Fic. 1.—STAnRETT Quick ADJUSTING MICROMETER. 


the micrometer gauge, is their quick adjustment device which greatly 
facilitates their use when gauging work of widely varying diameters. 
This quick adjusting micrometer is designed with a plunger at the 
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The ALUMINIUM CASTINGS Co., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 
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end of the usual rotating sleeve. This plunger, on being pressed by 
the user, disengages the nut from the measuring screw. when any 
adjustment within 1 in. may instantly be made. The plunger is then 
released, and the final adjustment to within g% in. can then be made 
in the usual way. The advantage claimed for this attachment js 
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Fio. 2.—STaARRETT QUICK ADJUSTING MICROMETER WITH RATCHET 
STOP AND LockiNa DEVICE. 


the saving of time over the ordinary method of screwing down to the 
measurement, also of wear of parts by the old method. l 

Fig. 1 shows a micrometer fitted with a plunger attachment, while 
Fig. 2 shows this micrometer with two other attachments made by 
Messrs. Starrett. One, the knurled boss at 
the end of the sleeve is a ratchet slipping 
device which counteracts any tendency to 
strain the instrument by applying too great 
a force to it; the other, a knurled ring which 
contracts a split bushing round the screw 
spindle and so maintains it concentric and 
By a slight extra turn the device can, if required, be locked 
and used as a fixed gauge. 

These instruments are graduated, as, in the usual form of Starrett 
make, ina vertical seale of fortieths of an inch, the readings on which 
are sub-divided by a rotary scale, of 25 parts, each of these parts 
representing ;,!.. in.. the number indicated being read off opposite 
a base line against the vertical scale. In a pattern made for extra 
fine work a nine division vernier scale is added to the base line. 
enabling readings of yodo tobe made. Adjustment to zero in these 
gauges is made by slightly rotating, by means of a pin wrench. the 
sleeve on which the vertical scale is marked. so bringing the base line 
opposite the zero of the rotating scale. This is a much improve 
method on the old one of adjusting the anvil, as it interferes m n9 
way with the parallelism of the measuring faces. 
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GREENOCK. BC 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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T ARE British and nearly 
every other Govern- 
ment has installed our 
Equipment. This proves 
that the l-quipment is 
correct in design and ex. 
cellent in every respect. 


WESTERN ELECTRIC 
COMPANY, LIMITED. 


Works: NORTH WOOLWICH, 
LONDON, E. 


Beserp Electri 
Telephone Exchange 
Equipment. 
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ARMOURED SWITCHGEAR. feeders. Messrs. Reyrolle have 


-——— 4 
In our issue of May 9 we referred 

ment of switchgear which Messrs, R 
‘shape of armoured apparatus for c 
We illustrated the front of the " ; 
board showing how Bontly the jesse meo me meer E gt | 
instruments, meters and opera- |? : ee S ED " 

ting handles can be grouped. |" 

Ve now show the appearance of 

à gear of this class as seen from 
behind the operating handle, It 
Will be noticed that there is an 
ample amount of head and side 
room for the inspection of the 
Switches and bus.bar chambers, 

he design of the gear is such 
that it admits of the complete 
removal of a switch unit, to- 
gether with its plug connections 
to the bus bars and the instru- 
ment and relay circuits. In the 
View reproduced one of these 
Switches has been Withdrawn 
and may be seen at the far end 
of the switch chamber. There 
are no loose cables, tail ends of 
cables, or inflammable rubber- 
Covered conductors, All the high- 
tension circuits are carefully 
Tecessed and completely ironclad. 
It is only possible to obtain +, 
shock by deliberately tampering 
With the gear, Tt will be appre- 
ciated that a gear of this class 
Saves à considerable amount of 
switch room and also it makes 
for an extremely neat disposi- 
tion of the cable connections 
both for the generators and 


equipped a large number 0c 

: generating sub-stations of considerable capacity and extra-high. 

to the extremely neat arrange- tension with gears of this class, and they inform us that in every: 

eyrolle are able to offer in the case the gear has operated to complete satisfaction and safety at 
entral and sub-station service, all times, 
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ARTISTIC BELL PUSHES. 


The.average electric bell push is à very ordinary sort of thing, and 
there are people who prefer to introduce the artistic and the novel 
into the design of bell pushes, if we may judge by leaflet L.1688, 
which is being published by the General Electric Co. We illustrate 
two designs which the company is offering which are produced in an 
artistic  bronze-coloured material 
with ivory-coloured carved bases. 
The list price of these is 5s. 6d. 
each. Another pretty design is 
made up of two hard-metal cherries 
which are enamelled to represent 
the principal varieties of this 
luscious fruit. Flexible cord is 
brought in behind a cherry tree 
twig carrying two leaves, and from 
these the cherries themselves de- 
pend. The bell is rung by bringing 
the two cherries together. Another 
neat form of bell push is one com- 
bined with a letter opener and 
paper knife. Then there is a 
pattern designed for desk use 
which also acts as a letter-weight. 
This carries a gilt metal aeroplane 
on the top of which is mounted 
a smart pin-cushion and under. 
neath the wings is & tape measure 
which rotates the propeller as it is unwound. A copy of this list 
may be obtained on application to the company. 


Scholey Motors 


OR either Alternating or Direct Current Circuits, 
are worthy of the careful consideration of power 
users, for the reason that they are of High-class 

Design, bear unmistakable evidence of Careful and 
well-fiuished craftsmanship, and are offered at com- 
paratively moderate prices, At the same time cheap- 
ness has not been arrived at by any sacrifice of quality 
or skimping of materials, but by improved methods of . 
manufacture, which enables us to meet any legitimate 
competition from home or foreign manufacturers. 


EM -———— 


LIFE TARGET SHOOTING MATCH. 


The foregoing remarks are taken from our Catalogue on Motors. 


A.C. Motors is Catalogue No. 20. 


.C. 39 99 33 29 
Kindly write for them, sent post paid. 


| SCHOLEY & CO., Ltd., 
151, Queen Victerla Street, LONDON, E.C, 


On Monday evening last the shooting range of the Life Targets 
Ltd., Bow-street. London, W.C., was the scene of an interesting 
competition which, we believe. is the first of its kind in the history 
of miniature rifle practice. The members of Messrs. Siemens Bros. 
Dynamo Works rifle club, T yssen-st reet, Dalston, issued a challenge 
to the technical Press to meet them at their 25 yds. range at their 
Dalston works. This challenge was accepted, although there is at 
present no regular shooting club to which the members of all the 
OSRAM LAMPS FOR CATHEDRAL LIGHTING. technical papers are attached. It was felt, however, that the oppor- 
i == tunity could not be missed of giving the Tantawatts a chance of 

In the past there has been a degree of reluctance on the part of making a show of their prowess, more particularly as they have beer: 
ecclesiastical authorities to instal electric light in our stately cathe- — shooting regularly all through the winter season. A scratch Press 
drals; but it has been found to be more advantageous and more team was got together and, through the courtesy of Messrs. Life 
readily adaptable than any other illuminant. One of the most Targets, a match was shot off at their new range 1n Bow-street. 
successful of recent installations of osram lamps is that in the choir London, W.C. The occasion was an excellent one for testing the 

merits of the cirematograph target which the company Is developing 

with a view to its being taken up by all those who are interested 1n 
miniature rifle ranges. The match comprised shooting at the 
ordinary bullseye at 15 yds. range and firing at a cinematograph 
subject, the item selected being a springbok careering round a small 
arena. In{the first section of the match four men went down at a time, 
two from each side, and the scoring was decided on the best 10 out of a 
total of 13 cards. The result proved to be a win for the Tantawatts. 
who scored 273 out of a possible 280 against 233 notched up by the 
pressmen. In view of the fact that at least 50 per cent. of the latter 
had not handled a rifle before and only a few of the balance were 
| MAL. i ieee Ry | members of rifle clubs, this score was not unworthy of their efforts. 
wary ls CT ET i AITE SEES In the shooting at the springbok (10 rounds in €0 secs.) the Tanta- 
"Tn 
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watts were again successful, though with not such a large margin to 
spare, the scores being 61 and 54 respectively. 

The meeting was voted a success in every way, and the thanks of 
both parties are due to Messrs. Life Targets and to |Mr. D. C M. 
Hume for their courtesy in placing the range at the disposal of the 
company, and also for their kindly assistance in carrying through 
the programme. 


of York Minster. This cathedral has always been considered to be 
one of the finest in the United Kingdom, and the installation of 
electric light has been so arranged that it enables the beautiful 
carving of the stalls, and the delicate tracery of the walls and ,vault- 
ing. to be seen in their full beauty. The accompanying illustration, 


SwitcbeeAre COWANS L” 


taken from a photograph, gives a fine view of the cathedral choir. Ss SAL FORD MANCHESTER 
and shows that the arrangement of the lights is such as to give the 
greatest amount of illumination. See Illustrated Advertisement last week 


Printed and Published by GEORGE TUCKER, at the Editorial, Printing and Publishing Offices, 1, 2 and 3, SALISBURY Court,-FLEET SrREET, in the City of 
LONDON, Fripay May 23, 1913. 
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THE 


ROUND TABLE. 


EVENTS OF THE WEEK.—The Belling 9 kw. electric oven. 
The inclusion of Mr. H. F. Fricderichs, of West Hartlepool, 
among the “ Point Fives," | 
* * * * 


Chorus of I.E.E. visitors = 
“Td like to live in Paris all the time." 
* * * * 


“ The Times " and all supplements, including the Engineer- 
ing Supplement, for 2d. The pity of it ! 
INE" * 


Our contemporary “ Printers Ink ” says "the day of the 
gas bag in the advertising business is now drawing to a close." 
* * * * 

The fact that the discussion on “ Heating and Cooking ” at 
the I.M.E.A. meeting next month is to be held in camera looks 
as if the council expect that some one may expose things. 

* * * * 

A fire notice in a daily paper concludcs with the remark * the 
conflagration was startcd by some flimsy material coming into 
contact with an open gas Jet." B.C.G.A. please note ! 

* * * 

À famous almanac, issucd by an equelly famous firm of cable 
makers, has an item printed in red. which is very apropos of 
the present hot weather. It reads as follows: “The JUICE 
is ubiqiutous ” (sic). Juice was certainly in evidence among 
the compositors, hence the transposition. 

* * xk * 


A correspondent in a contemporary speaks of the manufac- 
turer “who hides his whereabouts under the proverbial 
bushel.” In the case of some of our manufacturers, going 
through a necdle’s eye would be easier than this feat of com- 
press'on, 


THE SEVEN AGES oF AN ELECTRICAL ENGINEER. 
Adapted by the Batt:- Wallahs from Shakespeare. 


' . . E 2r: 99 
VIL. (and last!.— «Second chi'dishness and mere oblivion. 


1. It is absolutely waterproof. 


other corrosive mater 
- It is exceedingly flexible. 


. it allows of small overall diameter. 


OO i w bed 


Points about St. Helens Patent Cab Ty 
It resists the action of steam, oils, acids, alkalies, and 
ials. 


» - It prevents Cable from being kinked. 
- It is light and has a very smooth surface. 


It cut, the cut does not extend with wear. 
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may order and distribute one million enamelled iron plates as 
below :— 


ł 


| IN THE INTERESTS OF PUBLIC 


LU TUAE em cj 


HEALTH, THIS BUILDING Ig LIGHTED 


| BY ELECTRICITY. 


Where cooking heating and ventilating are also carried out 

the legend can be altered accordingly. 
* * * * 

Dr. Jules Glover has designed a nasal telephone transmitter, 
which will, it is said, facilitate the hearing of numbers such as 
"five" and “ nine," and of such words as “ Wembley " and 
"Bromley." What we really want is a transmitter which will 
prevent “ no reply ” being given when we ring up a subscriber 
with 36 lines, a whole private branch exchange and several 
operators, 

* * * * | 

Our readers will be interested to hear that the meeting of the 
Point Fives, which is to be held during the I.M.E.A. Convention 


ceded by a dinner at 7 o'clock. The tables will be cleared at 
about 8:15, after which there will be a few minutes’ interval, 
and then the chairman’s address will follow at about 8:30. It 


of improving the electricity supply for domestic purposes, and 
they may touch upon tariffs, the design and operation of appa- 
ratus, selling methods, &c. Tickets for the dinner will be 3s, 6d, 
each, and morning dress will be the rule. We hope that our 
readers will arrange to attend this and bring as many friends 
as they can with them. Mr. A. H. Seabrook, the hon. ec., will 
be pleased to hear from them at 19-20, York-place, Baker- 


street, London, W. 
* * * * 


OUR HOT PLATES. 

No. 35 to— | 

Mr. T. Campbell Futers for stating that “the first steam 
turbine was introduced by the Hon. (now Sir) C. A. Parsons in 
1884 for the purpose of generating electricity, and is at the pre- 
sent day fitted to some of the largest liners and war vessels for 
ship propulsion." 
No. 36 to— 

The gas people for organising a National Gas Exhibition. 
And this weather, too ! 


THE “POINT FIVES.” 


. W. Hame (York). 
W. Purse (Carlisle).t i) 


Mr. J. Horace Bowden (Poplar). | Mr 
Mr. H. F. Street (Southampton). | Mr. 


Mr. W. H. Cooke (Luton). Mr. S. T. Allen* 
Mr. T. Roles (Bradford). Mr.W.G. Pickvanoe (Wrexham)f 
H. Gray (Accrington). 


Mr. A. S. Blackman (Sunderland). Mr. 
Mr. C. S. Davidson (Barnes). Mr. S. E. Fedden (Sheffield).f 
Mr. A. H. Seabrook (St. Maryle-| H. F. Friederichs (West Hartle- 
bone). pool).t 
Mr. E. R. Hill (Reading). 
* Honorary member for 12 months, f Freshers, i 


re Sheathing, 


8. It can be simply and effectually repaired on the spot. 
9. It prevents moisture creeping up. 


10. It stands very rough usage. 

11. It is the best mechanical protection for Cables in 
Situations where corrosion and severe conditions are 

encountered. 

12. it is made by St. Helens Cable and Rubber Co., Ltd., 

at Warrington. 
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PORTABLE 
DRILLING MACHINES 


Hand Drill 


for x" diameter hole in steel 
continuous drilling. 


Portable Drilling Machines supplied 
in ail sizes suitable for standard 
voltages, D.C. and A.C,, 50 frequency. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOS, LONDON. "' 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone: Lonpon WALL 8270. Telegrams: “ SIEMOTOR, LoNDoxw." 
BRANOHEB ! 
SHEFFIELD OALOUTTA 


BIRMINGHAM GLASGOW BINGAPORE SYDNEY 


BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
RDIFF NEWCASTLE QAPE TOWN MADRAS RANGOOR TORONTO 
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A NEW PULL SWITCH. 
ear a 

We described in a recent issue a pattern of switch lampholder in 
which the action of turning on and off was obtained by a flexible 
chain. This chain is pulled down for both the turning-on and turn- 
ing-off operations. This pattern of switch-holder has been intro- 
duced from the United States, where it seems to be very popular. 
It is à vast improvement upon the old turn-key holder, with which 
there is always the risk of breeking metal lamps. With the chain- 
switch ection there is practically no jar of the holder, the movement. 
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being comparatively smooth. This type of pull switch has recently 
been adopted for indcper.dent use, and we illustrate a pattern which 
is beingjput upon the market by Messrs. Hogan & Wardrop, of 2, 
Gresham-buildings, Basinghall-street, London, E.C. In the sec- 
tions] view the switch movement is c'early shown. It comprises a 
rotating insulating piece to which sliding spiral contacts are fitted. 
When the insuleting body is turned the springs move up sliding 


nsulating slopes on a fixed porcelain base, the slopes terminating . 


abruptly in a steep drop at the bottom of which are the two live con- 
tacts. These,are also arranged on a slope, and by further rotating 
the switch the copper springs slide up the fixed contacts and then 
drop abruptly on to the insulating porcelain. The rotating motion 
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in the control spring ensures the return of the chain, after it has once 
been pulled, into the next operating position. The chain leaves the 
switch through & bell-mouth opening, so that the chain may be 
pulled from any angle. Substantial terminals are provided, and the 
whole of the working parts are mounted on a porcelain base. A neat 
brass cover gives a finished appearance to the switch. An accessory 
of this pattern should be very useful in bedrooms where it is desired 
to arrange a light over a bed and a switch either high up on the wall 
or on the ceiling. For certain classes of wiring, where it is desired 
to save the runs down a wall to the switches, a switch of this pattern 
can be used. Interested readers should make application to Messrs. 
Hogan & Werdrop for further particulars and prices. 


OBSCURING LAMP BULBS. | 


A new lamp obscurer has recently been placed on the market by 
Siemens Bros. Dynamo Works. We understand that during the 
month or so this has been in use meny contractors heve employed 
it with very satisfactory results. The only really permanent 
obscuring effect was obtained by means of sand blasting. à process 
which is somewhat expensive and in which breakages are likely 
to occur. The Siemens obscurer is a fluid which etches the gless, 
le»ving an even matt surface. Its application is extremely simple, 
the scid being poured into a container sufficiently large to take the 
lemp or any glass article it is desired to obscure. The surface of 
the glass should, of course, be dusted to ensure that it is free from 
dirt and grease, and then immersed in the acid for a period of from 
4 to 10 seconds. It hes then only to drain for about a minute and be 
cfterwards thoroughly washed to remove all traces of milky film from 
the gless. It can then be dried off with a clean cloth. Heating is 
not necessary, nor need the lamps be placed on circuit during the 
operation. 

We have examined a piece of common glass which has been ob- 
scured by this process, and the surface is quite evenly matted. The 
liquid can be supplied in specially prepared earthenware jars at the 
price of 28s. per gallon. 15s. per half-gallon and 7s. 6d. per quart, 
subiec:, of course. to the usus! discounts to trade buyers. 


— — ILL QE REIS 


MINING EXHIBITION AT THE AGRICULTURAL HALL, 
LONDON. 


Our readers will be interested in the Mining Machinery Exhibition 
which opened at the Agricultural Hall yesterday, and which vill 
remain open until June 7. This exhibition is the fifth of the series 
devoted to the mining industry. the last being held at Olympia in 
1908. Through the courtesy of Mr. H. Greville Montgomery we 
are able to publish some advance particulars of the exhibits. It 
should be noted that a number of official visits will be paid to the 
Exhibition by various mining and metallurgical bodies. including 
the National Association of Colliery Managers and the Institution of 
Mining Engineers. The Institution of Mining Electrical Engineers 
does not figure in the list. On Saturday, May 3l. shot-firing demon- 
atrations will be given at three o'clock by Messrs. Price. Pryse & Co. 
Amongst the exhibitors we may call special attention to the stands 
of Mavor & Coulson, Davidson & Co., Ingersoll Rand Co., Anderson. 
Boyes & Co. Stewarts & Lloyds, Jas. Keith & Blackman Co.. À. 
Hirst & Son, John Dugdill, Ackroyd & Best, the Coventry Chain 

'o., Hans Renold, John Davis & Son (Derby) (Ltd. ). the Ceag Electric 
Safety Lamp Co., E. Green & Son, Electrical Apparatus Co., Gwynnes 
(Ltd.), Crossley Bros. and the Union Cable Co. 

An extensive exhibit is being made of fans and blowers for all 
purposes by Jas. Keith & Blackman Co. This includes a mine 
ventilating fan runner of the double inlet type. with 70 in. eyes, and 
having a capacity of 6 in. water gauge of 240,000 cubic ft. of air per 
minute. There is also a 40 in. induced draught fan with water- 
jacketed bearing, suitable for serving four Lancashire boilers each 
30 ft. long by 8ft. diameter. Blacksmiths’ hearths and portable 
forges with self-contained electric fans, also forge blowers and high- 
pressure blast fans. are included in the exhibit. 

The opening ceremony was performed yesterday by the Right 
Hon. the Earl of Ellesmere, who made a tour of the exhibition and 
afterwards delivered an interesting speech on the present condition 
of the mining industry. | 
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ESTABLISHED 1875. 


A NEW ELECTRIC COOKER. 


We illustrate herewith a new design of electric cooker which has a 
number of interesting points and which is being put on the market 
by Belling & Co., Enfield. London, N. The apparatus is self-con- 
tained, the switchboard being mounted on brackets attached to the 
oven but raised high above the topplate so as to b» clear of heat and 
steam. The internal dimensions of the oven are 15 in. wide, 15 in. 
deep, 213 in. high. The elements are similar to those used in the 
Belling fire which now has considerable vogue among clectricity 
consumers. "They are worked at a dull red and the heat is practically 
all thrown forward into the oven; the total loading is 2-5 kw. On 
the top plate there are three boiling rings. 1.500 watts cach, and a 
grill of 1,750 watts. This brings the total loading of the cooker up 
to 8:75 kw. 

The electrical equipment of the oven can b» exposed for inspection 
in 30 seconds, and there is not a single joint in the electrical connec- 
tions inside the oven. The switchboard provides for three heats on 
the boiling rings and the grill. and also on the oven. The switches 
employed are of the rotary type, and the fuses are of the cartridge 
pattern, there being one for each circuit. On the right-hand side of 
the grill is a space which can be usefully employed for plate warming. 
An interesting attachment is the white vitreous enamel splash plate 
which is fitted between the control board and the top of the oven. 


TRANSFORMER AND TURBINE OILS. 


We understand that a number of recent improvements in the pro- 
cesses of extraction ond refining he; enabled the Stern Sonneborn 
0:1 Co. to place cn the morket transformer oils which vory in colour 
from almost to obsolutely wotcer-white. They state that those oils 
have given exceptions!ly good results in regord to their dic!ectric 
strength and specific resistonos. They o'so state that thoir white 
turbine oil hos given particular sotisfaction ond thet both these pro- 
ducts are being used by the lending makers of transformers ond 
generating plant end also by the prineips! electricity supply under- 
takings. 
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TRANSFORMERS 


HIGH EFFICIENCY. 
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Vigw oF BELLING ELECTRIC COOKER SHOWING OVEN OPEN. 
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SECTION 3 OF OUR RESISTANGE LIST (Post free) 
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HEBBURN TO VANCOUVER. 


There is no lack of evidence of 
the gradual but sure growth of the 
mechanical form of switchgear de- 
signed on the principles so firmly 
set out by Messrs. A. Reyrolle & Co. 
(Ltd.). The progress made in this 
work seemed inevitable for high 
-tension systems where the life risk 
factor is such a vital consideration. 
It seems, however, that the demand 
having been created for high-tension 
work is cultivating a call for low- 
tension work also, and it is interes- 
ting to note that this is not 
restricted to the- north-east coast 
districts, but that it comes from 
across the seas. An instance jéis 
shown ‘of a switchgear for con- 
trolling the power supply from a 
hydro-electric supply to a large cement 
works. 

Fic. 1. —300-vorT InoNCLAD SWITCHGEAR FOR BAMBERTON, CANADA. 


-c—— Fg 


Fig. 1 shows a general view of this gear, which is made for 500 volt, 
three phase. g The incoming feeder on the left is of specia! interest. 
It is made for a working current of 3,500 amperes, and, although not 
the largest current catered for by Reyrolle’s on è single panel, it 1s 
the first for this particular type of gear, and is shown more in detail 
on Fig. 2. It is fitted with a two-pole time limit overload releases 
end also a no-voltage release. ‘Tne method of interlocking shown 
in the foreground is very complete. It consists of & lever bearing 
on the rails, and so connected that the slightest movement towards 
withdrawing the switch carriage operates on the ordinary tripping 
mechanism of the switch handle gear. By this means one is eflec- 
tually prevented from ;pulling out the switch sarriage when current 
is;passing through the circuit, end, moreover, the switch carriage 
must be plugged right;home before the circuit can be closed. ‘By 
a long and careful study of minute details the makers have certainly 
proved themselves to be masters of the art of interlocking, and 1t 
must be admitted that they have achieved something in the general 
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advancement which has been made during the last decade in eliminat- 
ing the dangers of switchgear conductors. Everything can now 5: 
itchgear need 
skulls 


made so completely enclosed and protected that the sw 
no longer be plastered with * Danger” notices or the ominous 
and crossbones of our continental colleagues. 


WHY l stock so many different sizes of 
ai HaAaARTEHIN G cCcLIPS 


WHEN, ™ ADAPTABLE Earthing and Continuity Clip will ft 
H any Size Cable, Conduit or Pipe. 
SEE OUR EXHIBIT, ARCADE ENTRANCE, MINING EXHIBITION, 
si ROYAL AGRICULTURAL HALL, LONDON. i 
HANN & INGLE, 13, Albert Place, Bridge Stree” 


MANCHESTER. (Or your Supplier.) 


Fig. 2.—3,500 AMPERES INCOMING FEEDER PANEL. 
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AUTUMN TRADE. 


It is not really too early to begin thinking about Autumn trade— 
our trade and yours, which are closely allied. 


Our principle is that of creating a demand among the actual users— 
a demand which you have only to supply. 


This year we are laying ourselves out to increase, among drapers, 
the demand for the 


UNION “‘EYE-COMFORT” SYSTEM 
of Indirect Arc Lighting, 


the proved best system for shops, and above all, for drapers’ shops— 
restful, well-diffused, economical, co/our-¢rue. 
a If you are not absolutely au faré with the system write us now for 
further information and prices; our latest publications contain some splendid 


illustrations of new installations. 


sa: 
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| v PARK ST, SUMAR, ee 
Coming back to Fig. 1, summation meter panels is next to the on two poles as before (the neutral in this instance being insulated). 
incoming feeder ;' this contains instruments as shown in the diagram, An ammeter and cable dividing box for armoured cables complete 
Fig. 3. With the exception of, perhaps, the graphic recording the equipment. At the far end of the illustration the truck is shown 
„Ë wattmeter, these are quite ordinary. which is used for lowering the switch tanks or for removing the 


Further on are the consumers’ feeder panels. There are IO of 
these shown. They are for different capacities, but are all of the 
same external dimensions and breaking capacity on short-circuits. 
Each panel contains an oil switch operated by overload protection 
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3500 AMP FEEDER PANEL | METER PANEL 
1- off thus 1-off thus 


A.» Ammeter. V.=Voltmeter. F.I.s Frequency indicator 


= Indicating Wattmet:r. 


^ | 3- PH. POTENTIAL 
T > et TRANSFORMER 


L.I.= Leakage Indicator. 
W.= Integrating Wattmeter. 


complete switch carriage from the’gear. 
The whole job struck us, durirg a recent visit to Hebburn, as 
being something achieved, represcnting a principle which had been 


fought for and was now proved. oia 
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FEEDER PANELS. 


INSTRUMENT PANEL. 
1-off thus: 5-600 Amp. & 5-300 Amp. 


P.F.I.=Power Factor Indicator. G.R.W.=Graphic Recording Wattmeter. 


Fic. 3.—D1AGRAM OF CONNECTIONS FOR Low-TENSION IRONCLAD GFAR. 
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NEW ROTOR STARTERS 


THREE PHASE A.C. SLIP-RING MOTORS. 


NO-VOLT AND OVERLOAD RELEASES. 

PROTECTED TYPE OR TOTALLY ENCLOSED COVERS. 
NEW TYPE RENEWABLE CONTACTS. 

HEAVILY RATED AND CORRECTLY GRADED RESISTANCE. 
SOLDERLESS ME.HANICAL JOINTS THROUGHOUT. 
EVERY PART EASILY ACCESSIBLE AND RENEWABLE. 


EXCEPTIONALLY ROBUST BOTH ELECTRICALLY AND 
MECHANICALLY. 


rI OPEN TYPE WITH NO VOLT AND OVERLOAD i 


ADTOHATIG REPENSAR BRITISH DESIGN AND MANUFACTURE. 


Ask for Leafiet No. 32. 


. USE, 
ADAMS MANUFACTURING CO., LTD. WORKS: BEDFORD. LONDON OFFICE : t. E 
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and fed over a wheel driven by the clock and provided with a milled 


EVERSHED'S RECORDING AND edge. against which the paper 1s pressed by a friction roller. i 
VOLTMETERS. The drum chart recorder comprises à cylindrical drum roun 

—— ` Terminals a a 

Recording instruments of a new type. known as the Murday, have pw |! © is 


recently been introduced by Messrs. Evershed & Vignoles. The oo o eeaeee 
Murday recorders present several very distinctive featufes, many | cry 
of the important details differing materially in arrangement, from 
those in recorders hitherto made. Their chief distinction lies in the Coil — 
use of the Murday patent pen, which gives the chart record rec- 
tangular co-ordinates (in the roll-chart and drum-chart forms), 
instead of the usuel curved hour-lines. In a form adapted for a disc 
chart the hour-lines become radial straight lines, a fact which makes 
the disc-chert type a thoroughly practical instrument. For the 
Murday system the follow:ng advantages are claimed : 'The record 
is easily read and easily integrated ; the pen is clear of the front 
of the paper, and the past record is thus easy to read ; and the 
instrument consists essentially of a case of appropriate form en- 
closing the clock movement with the paper-driving mechanism, Ea | 
the electrical movement with the pen, and in voltmeters, the series ! B Poser oe a= 
resistance. In the emmeters, the recorder is generally used iN Plunger xe ks E ' 


Control 
Spring 


Dash-pot 


Aluminium 
Hand 


x : . . ^ L] , ? 
conneotion with a shunt or transformer; and voltmeters for high positioning ^ — 
elternating pressures are also provided with transformers of suitable ü mud 

emispheri- 


size and design. The Murday pen comprises & light channelled style cal support 
of brass maintained horizontally above the surface of the chart on 
the uppermost portion of the drum. This is carried on knife edges 
in a stirrup at the extremity of the aluminium pointer, its end being 
turned down to form a lip, which conveys the ink from the channel 
to the chart. Its motion being at right angles to that of the chart, 
it is sdapted to mark equally well in either direction, while, being Clock 
heavier at its marking end, it is maintained by gravity in contact 

with the chart independent of the variations in level of the stirrup. 

The pen is of strong construction, and will work for considerable 

periods without attention, beyond occasional cleaning. For the | , 
latter purpose it can be slipped out, cleaned like a drawing pen by Fro. 1.—CIRCULAR CHART RECORDER (movin 
wiping a piece of paper between the points, end re-inserted in a few Jl of 
seconds. Three distinct petterns of recorders cre made, which which is wrapped a chart about 13 in. long. To the inside wa : 
differ from one another in the type of chart on which the record is the drum is fixed è spring esczpement clock, which drives on to 
produced. In the roll-chait pattern the chart is stored on a spool central fixed axle on which it rotates with the drum. In the stan 
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SPECIFY AND USE 


OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


MAKERS s 


HENRY WIGGIN & CO., Ltd., 
George Street, Birmingham. 


TELEPHONE : 6400 CENTRAL, 
GRAMS : “ WIGGIN BIRMINGHAM." 


Now Specified hy the Admiralty. 
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AGENT: 


LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


TELEPHONE: 6323 HOLBORN. 
GRAMS: “FERRYOOm, LONDON." 


pattern one revolution of the drum is made in 26 hours, the chart 
speed being 3 in. per hour. Other speeds can be fitted, such as one 
revolution in 13 hours, giving a chart speed of 1 in. per hour. The 
latter is very useful for factories or places where current is used for 
only part of the day. In the disc chart recorder a circular disc of 
paper is used supported at its centre on a vertical axle, which is 
rotated by the clock and carries with it the circular chart. The 
chart would thus be horizontal, but as the only portion which is 
required to be so is the diameter on which the pen is recording, the 
front and back portions of the chart are bent downwards. and are 
kept in position by guides. "This arrangement causes the chart to 
be very rigid at the portion where the record is being produced, and 
Iso enables this type of dise recorder to be quite compact. Fig. 1, 
having part of the chart torn away, makes clear the description, and 


Fr; 2. RADIAT OR AND STRIP-TYPESHUNTS. (Switchboard pattern.) 


also shows the method of producing a straight line chart. The chart 
disc has a diameter of a little over 8 in., which allows the width of the 
actual chart to be 21 in. ; and the line at the middle of the scale has 
à speed of 3 in. an hour when the disc makes one revolution in 24 
hours. The clock is of the spring escepement type, and in the 
standard pattern rotates the chart once in 24 hours. Other speeds 
can be fitted to suit any special demand. 

The moving-coil ammeters are supplied with a shunt of the strip 
type, as illustrated in Fig. 2. The shunt is of a patented form of 
construction, which prevents it from being damaged either elec- 
trically or mechanically by heavy overloads. The standard drop 
is 0-2 volt. Another type, known as the radiator shunt, can be 


supplied which is more compact and of more solid construction 
than the strip type. The resistance material which carries the 
current is clamped between two webbed castings, and insulated 
from them bv thin mica sheets. The heat generated in the strip 
is transmitted through the mica to the radiators, which dissipates 
it. For portable instruments the strip tvpe of shunt used, fitted 
on an insulating base, and provided with terminals for making 
quick and effective connection. 

The moving-iron type is used in all the instruments for alternate- 
current circuits, and recorders so constructed can also be used for 
direct current. The jewels and pivots are similar to those described 
for the moving-coil instruments, and the movement also resemb!es 
in other details that of the moving-coil instrument. The stan- 
dard chart rulings for moving-iron recorders give a scale of 30, 
40 or 50 divisions. In all the single range moving-iron voltmeters 
the resistance is contained in the case. Above 600 volts a trans- 
former is supplied, which can be of the open type for pressures up to 
5,000 volts. Above that pressure transformers must. and below they 
may if required, be fitted in a tank filled with oil. For pressures 
above 600 external resistances can also be provided to increase the 
range of the voltmeter. Where the pressure does not exceed 750 
volts, moving-iron ammeters can be supplied self-contained up to 
50 amperes. Otherwise the instruments are supplicd with trans- 
formers. For portab!e instruments the transformers are fitted in 
wooden cases, and provided with a handle for carrying. The switch- 
board pattern instrument has a case of cast iron, and is water and 
dust tight when closed. The usual glass window is provided, which 
allows of the inspection both of the exact reading of the instrument 
at the moment and of the past record. In the portable type the 
iron c2se is replaced by one of teak to lighten the construction. 
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BRITISH MADE 


STRONG ano LASTING. 


| Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


Works : 
AGNES ROAD, 
UXBRIDGE ROAD, 
ACTON. 
Tel. : CHISWICK 1114. 


Sales Office: 
3, STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323, 


PRACTICAL APPRECIATION. 
in En 
The adjoining illustration has been kindly supplied by the British 


72 


coke stove has been installed to supply hot water for baths, washing. 
lavatory basins, &c. We are informed that the average consumption 
for cooking purposes for the household of five adults is 8 unita per 
day. We must compliment Ald. Smith and Mr. Burnett on the 
installation of this interesting equipment. We hope that such mis- 
sionary work will be productive of good results in the district, 


A NEW WINDOW HEATER. 


Electric lighting of the interior of shop windows labours under 
a certain disadvantage when there is a very wide difference of tem- 
perature between the inside and outside of the window. Some 
beautiful illumination effects can be obtained with modern metal 
lemps and reflectors, but frequently these are robbed of their value 
by the large emount of steam which collects on the glass. Some 
shopkeepers who exhibit non-inflammable goods make it 2 practice 
to use open bunsen gas burners at the foot of the window. In other 
cases either an open fan or one fitted with a special nozzle is used 
to remove the moisture of condensation. A less obtrusive but 
equelly effective remedy is a smell heater pleced at the foot of the 
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iMETHoD oF Usrxa Wixpow HEATER. 


Electric Transformer Co., and shows the equipment of Tricity 
cooking apparatus at the house of Ald. J. P. Smith, Barrow-in-Fur- 
ness. Mr. Smith is well known to many of our readers as a vigorous 
participant in the meetings at the I.M.E.A. Conventions. It is 
evident from the manner in which he has equipped his household that 
he is anxious to show in a practical manner what can be done with the 
electric service. Mr. Burnett has not yet joined the “ Point Fives," 
but if the consumers in his district follow Ald. Smith’s example we 
think he will find it necessary to do so. The illustration is 
practically self-explanatory, and shows two Tricity ovens with 
heating elements above and below and three single Tricity 
cookers. In addition we understand that there are two more single 
cookers which can be used on a table placed in front of the range. 
either for heating an urn or for grilling operations. An independent 


window pane and extending throughout its entireJwidth. The 
energy consumption of a device of this cheracter is comperatively 
negligible, and it is certainly to be recommended. The «mount of 
heat given off is not sufficient to create 2 draught, so that there 1s no 
risk of the circulation of dust. We illustrate a new tubular heater 
which is being put on the market by Mr. H. Moss, 116, Horton 
Grange-road, Bradford. The heater is 1} in. diameter, and cen be 
supplied in any length up to 8ft. The rating is 25 watts per foot 
run, and the connections in each heater are brought out to a batten 
holder, so that connection by means of flexible to any fitting or 
socket is an easy matter. The heaters ere errenged to fit close to 
the window bottom, and cannot be seen from the street. 


-— ——— 


COME OVER HERE! 


A CHEQUE FOR FORTY . THOUSAND POUNDS. — f 
The British Thomson-Houston Co. (Ltd.) has issued & novel ptet 
of publicity matter in the form of a cheque, the value of £40,000: 
drawn in favour of the ‘ World's E'estrie Light Users," on account 
of Mazda. On the back of the “ cheque " it is stated that ` over 
90.000.000 Mazda drawn wire lamps are in use to-day. These lamps. 
if all burning at once, would take about 800,000,000 watts, and er 
640,000,000 c.p. At an average price of 4d. per unit for pee 
energy, it would cost £13,333 for one hour's burning of the 20,000, 
Mazdas. The carbon lamps thus superseded would RODA 
3.200,000,000 watts, and cost £53,332 per hour for the same candle- 
power (640,000,000). 


Our readers will be interested to learn that the British Thomson 
Houston Co. (Ltd.), whose striking exhibit at the oes 
graph Exhibition was described some weeks ago in our columns, i 
been awarded a diploma of honour—a worthy appreciation p 
distinctive exhibit. The main feature of the B.T.-H. Co.'s exhibit 
was their “ Eye-rest " system of indirect lighting, which hes pu 
so successfully applied to a number of the most up-to-date an 
luxurious c:nematograph theatres. 
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i; ROUND TABLE. 


EvENT OF THE WEEK.—The delivery of rifles in Belfast as 


“electrical plant." 
* * * * 


G.E.C. Whey—the Freezor way. 
koo k o 


* 


The holiday season for central station engineers in Germany 
and Switzerland is now, we understand, in full swing. 
* xk *  # #£* 
A Dundee laundry by using electric irons saves about 2s. a 
week by comparison with coal. Will the B.C.G.A. kindly say 


how much the gas iron would save over the electric ? 
| * k * * 


Itis untrue that Mr. W. H. L. Watson has been kidnapped by 
the British accumulator makers, and that his ransom will 


only be considered on a watts per ton-mile basis. 
xo x * * 


From a Testimonial.—“ I have been surprised at the results 
obtainable with your apparatus; it does just what you pre- 
dicted." 

* * 


The shorthand forms for Co.’s and gas are practically the 
same, and this will account for the typist's error, to which a 
Chelmsford correspondent calls our attention, reading as 
follows: “ The motor will take its supply from the Bedford 


Supply gas mains." 


* * 


* * * * 


What we said in our issue of June 7, 1912 :— 
How slowly the electric battery vehicle makes head way. 
when the station engineer h-s built up a cooking load he will assist 
in making the thing better known. Mr. Seabrook might make a 
note to read à Paper on it at the 1913 Convention. 
A. H. S., we take it as a compliment that you have acted upon 
our advice, and will make your bow on behalf of the electrical 


vehicle at the Empire Theatre, Kingston, June 19th, 1913. 


Perhaps 


* A SCALDED Doa IMAGINES Ice WATER Is Hot.” 
Much the same may be said of the E.C.A. under the chilly douche of 
criticism. 
* * * * 

The adventurous spirits of the Batti-Wallah Society start 
the summer season at Temple Pier to-morrow at 2:0. A 
party will travel down Thames to Canvey Island. The good 
ship, or rather motor-boat, “St. George,” which weathered the 


trip so successfully last year, has again been obtained, and an - 


enjoyable week-end is looked forward to. Batti-Wallahs who 


are not of the party are asked to turn up at Temple Pier to see ' 


the party off. 


` Mr. C. S. Davidson (Barnes). 
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After reading the following we said within ourselves “ nous 
ne pensons pas." | 

For four years the town of Ocos, in Guatemala, enjoyed the benefits 
of electric lighting, but now it has reverted to oil lamps, as its power- 
house has gone to sea! It appears that at the time indicated a 
vessel of the Cosmos Line was driven into the shallows near the town 
by a large wave, and remained imprisoned in the lagoon, but without 
being damaged. Some enterprising person thereupon: used the 
dynamos on board for lighting the whole town by electricity. The 
scheme was a great success, until a still more enterprising man came 
along in the person of the manager of a salvage company in Phila- 
delphia. He undertook to extricate the ship from its awkward 
position, and succeeded. The leads were cut, the vessel went back 
to sea, and the inhabitants of Ocos went back to oil lights. 

! * * * * 

Here is something to amuse the Electric Supply Publicity 
Committee. It is taken from the back of a publication issued 
la the Western States, and is set out as follows :— 

Compliments of 
City oF SEATTLE 
MUNICIPAL LIGHT 
and 
| POWER SvsTEM. 
Operating $4,000,000 in Plant and Equipment. 
>. PAYING | 
Interest, Sinking Fund, Depreciation, Operation and 
Maintenance and 
EIGHT PER CENT. PROFIT. 
27,000 Private Consumers. 
8,500 Street Lamps, Lighting 668 Miles of Streets. 


The World's Best Lighted City. America’s Cheapest Rates. 
* * * * 


OUR HOT PLATES. 

No. 37 to— | 

Mr. Nicholas Moore, of Newport, for following the example 
of St. Marylebone and Stepney in the purchase of his extension 
generating plant. T 
No. 38 to— T 

Mr. W. M. Mason, Secretary of the British Commercial Gas 
Association, for stating in a Norwich paper that “the atmos- 
phere in an electric oven remains moist through deficient 
ventilation." 
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THE *POINT FIVES." 
Mr. J. Horace Bowden (Poplar). | Mr. J. W. Hame (York). 
Mr. H. F. Street (Southampton). | Mr. F. W. Purse (Carlisle).+ i 
Mr. W. H. Cooke (Luton). Mr. S. T. Allen* 
Mr. T. Roles (Bradford). Mr. W.G. Pickvance (Wrexham)ft 
Mr. A. S. Blackman (Sunderland).| Mr. H. Gray (Accrington).t 
Mr. S. E. Fedden (Sheffield).f 


H. F. Friederichs (West Hartle- 


Mr. A. H. Seabrook (St. Maryle- 
pool).t 


bone). 


Mr. E. R. Hill (Reading). 


* Honorary member for 12 months, f Freshers. 


THE THOMSON Patent) 


ELECTRIC LAMPS 


NEW PRODUCTIONS. 


New Lamp known as the Military Type 
giving 20 hours’ iight. 


Strong, handsome, dull-black lacquered 
case, with sliding front, fitted with turret 
reflector and powerful bull's-eye. Improved 
switch, unspillable accumulator and glow 


lamp. Complete. : 
92 and 4 volt. 


Price 12s. Gd. 
WRITE FOR CATALOGUE. 


gue. L. E: WILSON & CO., 


TatscraMs? 00. Cross Street, 
Manchester. 

TELEPHONE: MANC H ESTE R. ` 
- City 344.. A M p 
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THREE-PHASE 


INDUCTION MOTORS 


Protected type with slip-ring rotor, short-circuiting and 
brush-lifting device. 


‘All speeds, frequencies, voltages and outputs. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrics: CAXTON HOUSE, WESTMINSTER, S. W. 
Telephone: GERRARD 860. Telegrams: " SigMBRALOoS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone: LoNDon WALL 8270. Telegrams: "Sizuoron, LONDON.” 


BRANCHES: 
SIRMINGHAM — SLABOOW SHEFFIELD OALOUTTA — SINGAPORE  SYONEY 
BRISTOL MANCHESTER JOHANNESBURG  BOMSAY PENANG = MELBOURNE 
OARDIFF NEWOASTLE — OAPE TOWN MADRAS RANGOON — TORONTO 
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DIDYMUS: A REPLY. 


The first four lines of your commercial leader in your issue of 
May 30 under the above heading was but a poor attempt at sugaring 
the pill. Where the central station-engineer has lost revenue, due 
to the extensive use of metal-filament lamps, he is better engaged 
in doing his utmost to make good that loss by extending his lighting 
business, thereby securing the substance at 4d. per unit or there- 
abouts, instead of grasping at the shadow—0-5d. per unit. The out- 
put of the higher priced unit must be maintained, at any rate for the 
present, and it is here that the central-station engineer will appre- 
ciate the assistance of the manufacturer, not of cooking apparatus, 
but of lamps. There is a vast lighting area in most large towns 
waiting to be tapped, and this must be secured before any real head- 
way can be made with cheap cooking rates, and the lamp manu- 
facturer can play a large part in securing this new business. If the 
present policy is persisted in he will be the real sufferer in the end. 
''he cost of the lamp represents over 25 per cent. of the cost of a point 
in cottage wiring. Again, in the case of idle services, when a house 
is relet the fact that it costs nearly £2 to equip 12 points with lamps, 
as against 3s. with gas mantles, puts a severe handicap on electricity. 
This phase of the metal filament question, although often ignored, 
accounts for much of the loss of revenue complained of, and is a 
source of leskage that can only be stemmed by the lamp manufac- 
turers under existing conditions. The loyalty of the central-station 
engincer to the Tungsten Lamp Association is certainly deserving of 
more consideration, and the time is now quite ripe for that body to 
reciprocate in the most practical way by giving a substantial re- 
duction in the price of the lamp. This will, 1 think, enable the 
engineer to make good his losses by striking out in a new field with- 
out recourse to cheap and low grade lamps. This would have a bene- 
ficial effect on the balance-sheet of the undertakings, and enor- 
mously increase the sales of lamps. The income from a cooking 
load can only be profitable when it is supplementary to, and not 
instead of, the higher priced unit. 
E It must not be understood from the foregoing that I am one of 

the great majority " who “ will not undertake this class of pro- 
pagandist work,” nor do I agree that such a majority exists. It does 
not follow that, because the central-station engineer does not run a 
cooking} campaign indiscriminately, he ‘ personally doubts the 
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general efficiency of the service for these purposes," but his hesita- 
tion may be due to à combination of circumstances, including those 
mentioned above. With regard to the efficiency of electrical cooking 
appliances obtainable to-day, I think that the waste of space in the 
present electrified ges-cooker must be overcome, as it is only a poor 
adaptation at best, and the same cubical space in a better design 
could be made to give infinitely better results. In some cases a 
smaller and cheaper outfit could be made to do equal work. At 
least two makers have made efforts in this direction with satisfac- 
tory results. Speaking generally, the future is full of hope; there 
must be no surrender, nor relaxation until we have connected all the 
LIGHTING, heating, cooking and power. OPTIMIST. 


THE FORTITER DIRECT-CURRENT WATI-HOUR 
METER. 


] 


The Thomson principle for motor meters on direct-current circuits 
is now so well known that it hardly requires elaborate description. 
In the magnetic field created by two coils carrying the main current 
rotates an ironless armature, connected (through commutator 
brushes and a resistance) across the circuit. The torque of this 
driving system is proportional to the energy passing through its coils ; 
and an aluminium disc fixed to the armature spindle and rotating 
between the poles of a permanent magnet supplies a brake torque 
proportional to the specd of rotation. The combined effects of the 
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LARGE Size Fortiter METER. 


driving and brake torque produce a speed of rotation proportions! 
to the energy pessing through the circuit. This has been adopt 
in the Fortiter watt-hour meter which the Union Electric Co. are 
putting on the market. , ; 
The commutetor of this meter is built up of seven silver Liu 
assembled about the upper end of the sp:ndle, insulated by air and 
protected against oil leakage from the top bearing ; its ON d 
small diameter reduces friction to a minimum. The brushes s : 
been designed to secure low-contact resistance and small fric M 
without undue reduction of brush pressure. Each brush pns 
of three phosphor-bronze strips. faced with gold wire ; the a of 
diameter of the wire and commutetor conduce to the minimising 
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JOHNSON & PHILLIPS, LTD. 


ESTABLISHED 1875.! 
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friction, while the high conductivity of commutator and brushes, 
together with the non-oxidizing property of gold, ensure that the 
contact resistance shell be both low end constent. The brush fingers 
ore attached to's light rocker, mounted on a spindle and controlled 
by a spiral spring giving 5 constent pressure of 0-3 gramme. 

À patented locking device is employed with the meter, and is 
embodied in the bottom beering collar, and operetes in conjunction 
with the bottom bearing sleeve. The armature is locked by removing 
the smell seeled screw on the underside of the cover, and inserting 
à screwdriver in the slot in the sleeve, and rotating to the left about 
120 deg. (one-third turn). In this position the armature is securely 
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FORTITER METER. 
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locked, the pivot is lifted clear of the jewel, and the bearing itself 


18 $0 entirely closed as to be oil-tight in any position. Unlocking is, 
of course, carried out similarly, but in the reverse manner. 

The Thomson-type meter is adapted to the attainment of light- 
load accuracy,.and in the Fortiter meter the light-load adjustment is 
an adjustable coil connected in series with the armature, providing 
én auxiliary shunt field of constant strength, independent of the 
main field current. The adjustment of this coil is simple, rapid and 
permanent, and ensures definite starting on 1 per cent. full load. 
This auxiliary field coil produces æ driving torque whether current is 
passing through the main coils or not, so that it is necessary to pre- 
Vent rotation on shunt current alone. For this purpose a small iron 
Wire projects from the spindle and is attracted by the brake magnet. 


TRANSFORMERS 


HIGH EFFICIENCY. 


LOW TEMPERATURE RISE. 
—ÁÓ———ÓÁÁMÀM € —HÀMÓ—— 


SOLID CONSTRUCTION. 
—————— S. 


ARE NOT DAMAGED 


BY SHORT CIRCUITS. 
—— MR ÁÓÀ 


TANKS OF LATEST DESIGN 


ABSOLUTELY OILTIGHT. 


QUOTATIONS MADE 


FOR ALL SIZES 
UPTO &INCLUDING 
5000 KVA. 


DETAIL OF BRUSHGEAR IN. 
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Victoria Works, 
CHARLTON, S.O0., KENT. 


Telegrams : 


Telephone : 
Juno, Charlton-Kent. Woolwich 438 (6 lines) 
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This device is said to prevent “ creeping ” even with 10 per cent. 
excess voltage. 

In this type of meter the driving system contains no iron, and the 
magnetic leakage is appreciable. When the main current is high— 
and particularly in the case of short-circuits or other heavy overloads— 
this leakage field is liable to have permanent effect on the strength 
of the brake magnet. To guard against this a sheet-iron shield is 
fixed between the series coils and the brake magnet. The mounting 
of the brush gear is extremely simple and solid, and designed to 
secure easy removal or replacement without aflecting the brush 
pressure. No screws are employed. The rocker spindle terminates 
in a block which is locked in position by a querter turn of a milled 
knob and held securely by a spring. By removing » small cap the 
brush gear (together with the commutator and top bearing) is at once 
accessible for inspection without removing the cover. By turning 
the milled knob through 90 deg. the complete brush gear can be 
removed and replaced in a similar menner. 

The upper end of the armature spindle rotates in a cup-shaped 
bearing chamber, closed at the top; this bearing is dust-tight and 
oil-retaining, and is easily accessible without removing the cover. The 
lower end of the spindle is tapered, fitting & conical hole in the glass- 
hard, highly-polished steel pivot, which, together with the cup- 
shaped sapphire jewel, is contained in a brass sleeve. ` 

The full-load loss in the series coil is just over 8 wetts in the 
9 ampere meter, and considerable less in the larger sizes ; while the 
maximum shunt loss is 1-5 watts per 100 volts. The following over- 
loads may, we understand, be applied without detriment: Con- 
tinuous, 25 per cent. ; intermittent, 50 per cent. ; instantaneous, 
100 per cent. 

At all loads between 10 and 100 per cent. full load the meter 
records accurately within 1-5 per cent. Neither temperature varia- 
tions nor pressure veriations within 5 per cent. above or below norma! 

have any appreciable effect on the reading. The meter is designed 
for direct connection in the main circuit; it can also be supplied 
with series coils connected in parallel with a shunt which carries the 
main current. It is made in various sizes for direct connection on 
currents of from 3 to 1,000 amperes, two wire or three wire, and 
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1,000 to 2,000 amperes for two-wire only, at pressures up to 600 volts. 
The shunted meter is made for currents of 200 to 10,000 amperes. 
Up to 300 amperes the meters are provided with either front of back 
connections, as preferred ; above this size only back connections are 
supplied. The heavy brass terminals, each provided with two clamp- 
ing screws, are enclosed in a fireproof insulating case at the bottom 
of the meter. Inside the cover of the terminal box is pasted a dia- 
gram of connections. Station engineers 2nd meter men should apply 
to the company for fuller details end prices at Park-street, South- 
wark, London, S. E. 


THE MINING MACHINERY EXHIBITION. 


——— —Ó— 


As we notified in our last issue. this Exhibition was opened on 
Thursday last and will close its doors to-morrow, the 7th inst. A 
considerable amount of interest has been taken in the Exhibiton, 
and the electrieal exhibits, although they cannot be described as 
fully representative, include a number of important firms. 

'The exhibit of the Jas. Keith & Blackman Co. of fans and blowers 
for all purposes, and particularly for mine ventilation for induced 
draught, blowing and exhausting, has attracted considerable atten- 
tion. We illustrate a large double-inlet fan wheel, which is shown 
on the stand in comparison with one of the smallest standard wheels 


KEITH DOUBLE INLET WHEEL AT MINING EXHIBITION 


manufactured by the, company. This large wheel has a capacity 
of 240,000 cubic ft. of air per minute. 

Messrs. Mavor & Coulson make a good display of their Pickquick 
coal-cutters, the largest of these having a cutter bar 7 ft. long for 
deep undercutting. A Samson disc coal-cutter, driven by a 40 H.P. 
motor, and also a smaller machine driven by a 30 n.r. motor, are 
exhibited, these particular motors being fitted with the company s 
patent tube-cooling devices, which we have already described in 
these columns, The advantage of this system of cooling lies in the 


1910 Home Office Memorandum 
Has Special instructions regarding Fuses and Dis- | 
tribution Boxes. To meet these, enquire from 
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EARTHING. 


Do it now, with the Patent . 


* Adaptable" Earthing and 
Continuity Clip. 


Fit any size Cable Conduit or Pipe. 


See our Exhibit, Arcade Entrance, Mining 
Exhibition, Royal Agricultural Hall, London. 


HANN & INGLE, 13, Albert Place 


BRIDGE STREET, 
T&r.—5635 City. 


MANCHESTER. 


(Or your Supplier.) 


fact that a large output can be obtained from a motor of compara- 
tively small overall dimensions. 

Messrs. Gwynnes Limited, the well-known makers of centrifugal 
pumps. exhibit a number of their 
standard machines, and also examples 
of submersible motors combined with 
centrifugal pumps, which are strongly 
recommended for operations in flooded 
mines. In fiery mines they can be 
employed submerged in tanks, so as 
to entirely cbviate any risk of explo- 
sion. 

The * CEG” electric safety lamp 
is exhibited, and our readers will 
recall the fact that this lamp was 
awarded the first prize in the Home 
Office competition, for which upwards 
of 100 makers entered. In addition 
to the lamp, the same stand is fitted 
out with complete equipments for 
charging a number of electric safety 
lamp batteries, this equipment com- 
prising lamp racks, number plates, 
magnetos for opening magnetically 
locked lamps, cleaning machines, acid 
filling apparatus, &c. The company 
is prepared to entirely fit out a lamp 
cabin for use at the pit head. A 
model is also exhibited of the CE\G 
miner's cap. lamp, as used by colliers 
in the United States. 

A method of automatically weigh- 
ing coal, ore. &c., is shown by Messrs. 
W. & T. Avery (Ltd.), of the Soho 
Foundry, Birmingham, who have ar- 
ranged with Messrs. 1 Babcock & 
Wilcox a complete weighing and 
totalising machine. The principle of 
the machine is to weigh a constant 
length of the conveyor at intervals of 
time corresponding to the speed at 
which it travels. The machine shown 
deals with 100 tons per hourwith buckets which carry 2 cwt., with 
an accuracy which meets the approval of the Board of Trade. As the 
material conveyed on the weighing buckets leaves the weighing 
portion of the weighbridge, it is registered and totalled on a counter 
visible at the end of the machine. The motive power necessary to 
operate the totaliser is taken from the working of the conveyor; it 
can thus easily be seen that quick or slow weighings can be totalled 
with equal accuracy. The machine can be arranged for belt con- 
veying as well as by the bucket, and it is obvious that an immense 
saving in time is effected, while aceuracy is guaranteed. 
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Profit Pulling Popes 


[t is the repeat orders that count; the repeat orders 


that build a business. 


POPE 


‘ELASTA’ 


Customers ask again for 


LAMPS 


What is more, they respect the reputation of any contractor 


who recommends this excellent lamp. 
Here’s a few points about Popes. 


The filaments are ''tough ''; 


the lamps do not blacken; they maintain their high efficiency |. 


even after 1,000 hours’ burning. 


They withstand vibration ; 


they have exceptionally long life, and they 
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THE “REX” TOTALLY ENCLOSED FUSE. 


The Rex totally enclosed fuse, which is being put on the market 
by the'G. E.C., has a number of advantages which may be summarised 
as follows: Reliability of operation even under the most severe 
circuit conditions ; fuses of one capacity cannot be inserted in bases 
designed for fuses of another capacity, all metal parts are entirely 
shielded, rendering it impossible to touch any current carrying parts 
when inserting or removing the fuse ; an e!lowance for blown fuscs 
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10 amp. “REx” FUSE. 


upon their return to the makers; the “ Rex " spring clip type of 
ds cen be fitted to existing fuse boards with the ordinary 21 in. 
reak. 

The “ Rex ” fuse has been designed to meet the stringent require- 
ments of the latest Home Office rules and regulations of supply 
authorities, An eminent London supply company has, after a 
careful series of tests, reported entirely satisfactory results. The 


NO PATENTS 


Pope's Electric Lamp Company, Ltd. 
Hythe Road, Willesden, 


London, N.W. 


fuses “ cleared ` without explosion or flash, and from the indicator 
it could be seen that the fuse had blown. Copies of leaflets describing 
the '* Rex " fuse end verious applications of it in distribution boards 
and panels, will be furnished upon application to the G.E.C. 


THE “POINT FIVES” LONDON MEETING. 


Further to the remarks in our last issueit is interesting to note that 
Dr. Ferrenti will open the discussion at the meeting on June 17th. 
This. we mey remind our readers, will teke plece at the Delico 
Restaurent behind « The Times " Book Club, Oxford-street, London, 


W..at70' clock. "Tickets 3s. 6d. 
At the last meeting of the Association the following points were 


unanimously agreed upon :— 

“ Whilst ‘ The Point Fives ' in no way wish to hamper the develop- 
ment of cooking apparatus by attempting at this early stage to 
standardize details, they desire to place before manufacturers a 
number of general preliminary principles which as a result of their 
use of various tvpes of cooking apparatus they consider to be of 
importance. (a) That domestic and other cooking ranges (consisting 
of oven, grill and hot plates). should have each sub-circuit separately 
fused, and each protected by a switch (the oven should have two or 
more circuits). (b) That switches and fuses be placed in such a 
position that they cannot become unduly heated, that they cannot 
be damaged by liquids being spilt over them, and that they are 
easily accessible. (c) That provision should be made for efficiently 
and thoroughly earthing all apparatus. (d) That cooking ranges be 
fitted with at least one indicating device (separately fused), which 
will clearly show whether any circuit is turned on. (e) That manu- 
facturers and designers should endeavour to develop a hot plate 
which will work satisfactorily at a red heat." In the time available 
it was found impossible to deal fully with this matter, and it was left 
for future meetings to add to the above-mentioned points. Tarifjs.— 
The time was too short to thoroughly discuss the standardization of 
electric tariffs, and after à valuable interchange of ideas on this 
subject further consideretion had to be deferred to 2 future meeting 
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ROTARY CONDENSER AT GLASGOW. 


The Glasgow Corporation have recently installed at Pinkston 
tramway power station a 5,000 kw. high-pressure steam turbine. 
The condensing plant for this unit is of considerable interest. 

The plant is of the surface type, and was designed to deal with 
72,000 lb. of steam per hour, at which duty it is capable of giving è 
98 in. vacuum when supplied with cooling water at 70°F. The con- 
denser is wedge-shaped, without baffle plates, and has 10,200 sq. ft. 
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DETAILS OF ROTARY CONDENSER PUMP AND TURBINE. 
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of cooling surface, which allows ample margin for loss of heat trans- 
mission due to scaling or dirty tubes. The circulating water passe! 
three times through the full length of the tubes. The air and con- 
densate or water extracting pumps are of the Leblanc rotary type, 
and, with the centrifugal water circulating pump, are directly coupled 
toa 120 B.H.P. '* Curtis " steam turbine, the group running at a speed 
of 2,000 revs. per min. The water extracting pump is cxpable of 


GENERAL VIEW OF WEDGE-SHAPED CONDENSER. 


withdrawing the water from the condenser under the highest pos- 
sible vacuum and delivering it to a “ Les " recorder tank, placed 
e bout. 20 ft. above the floor. The circulating water pump has & 
capacity of 6,000 gallons per minute against a tote! head of 20 ft. 
On account of the turbine drive the impellers ere of smell diameter, 
and to pass the quantity of water required six of these are required, 
end are mounted on è common spindle and work in pərallel. The 
efficiency of this pump is stated to be 62 per cent. 
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ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 
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Compressors. 


As will be seen from the illustration, these rotary pumps with 
turbine form a very compact group, and we understand that the 
running is practically noiseless, there being only the revolving parts 
of the turbine, together with the revolving pump spindle with 
impellers, no gearing whatever being required. 

» The whole of the plant was manufectured and supplied by the 
Mirrlees Watson Co., Scotland-street, Glasgow. 
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THE G.E.C. SWAN CEILING FAN. 


Successive attempts have been made to overcome one of the ail- 
ments common to all ceiling fans—namely, that the leakage of 
lubricant from the upper bearing affects the commutator and arme- 
ture. Not infrequently this leakage of oil may escape the armature 
and commutator and make its way to the fan blades, whence it is 
reinforced by a further leakage from the lower bearings and is flicked 
about the room. A lower thrust bearing designed to sustain the 
whole weight of the fan has been used to relieve the upper bearing 
of the necessity for lubrication, but the design of such a bearing is 
not an easy matter, and the slightest error in the centering of the 
armature in the field-magnets sets up severe strains in the overhung 
bearing. owing to want of balance in the magnetic pull on the arma- 
ture. In the “Swan” ceiling fan, manufactured by the Genere! 
Electric Co.. the difficulty has. we are informed, been overcome by 


VIEW OF C'OMPLETE SWAN CEILING FAN. 


combining the advantages of an end thrust bearing with those of à 
lubricated upper bearing. A simple bearing has been design 
which obviates any stresses arising from a de-centering of the arma- 
ture, and, secondly, the upper bearing is adequately lubricated for 
the work it is called upon to perform. A general idea of its con- 
struction may be gethered from the accompanying illustration. — 

We understand that large quantities of these fans are being 
despatched abroad. 


The ALUMINIUM CASTINGS 00. 


GREENOCK. 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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ROLL-TURNING GEARS. 


The applicability of the electric motor to the driving of heavy 
rolls for metal working shops is admirably exemplified in a bulletin 
N issued by the Power Plant Co., West Drayton. This interesting 
publication contains particulars of the company’s combined roll 
T driving, starting and turning gears as employed in conjunction with 
"e electric motors. The total speed reduction is obtained in a single 
SA train of double helical gears of the 
a e pattern for which this company has 
dcm established a high reputation ; this 
RN reduction may be anything up to 
owe 2 15 to 1. The drive from the main 
URS motor when starting the rolls is 
er through a back gear which disen- 
bite gages automatically when the 
uid through drive from the motor to 
bU the rolls is put into operation. 
When roll turning only the back 
gear is, of course, used. The motor 
drives through a flexible coupling, 
& jaw clutch, a single helical pinion 
which is loose on its shaft, a single 
helical wheel on a countershaft on 
which is also mounted another 
single helical pinion engaging with 
a single helical whecl on a shaft 
which has a friction clutch at one N°? 21i 
end and a double helical pinion 
driving the main wheel at the 
other. The driving half of the 
friction clutch is mounted on the 
same shaft as the first-mentioned 
single helical pinion, a jaw clutch 
being fitted between it and the pinion. When starting up the 
drive is through the back gear, the friction clutch heing in the off 
position. When the motor has attained full speed the clutch is 
slowly engaged and the drive made direct to the main pinion from the 
motor. The trains of the back gear automatically come out of 
engagement. When the plant is stopped the clutch is again dis- 
connected by means of the lever mechanism. 


Two RoLukR-TunRNING GEARS IN SERVICE. 


VRABAAAARVAVAAAARAAVWA SR RS RR 


/ f PETA 
: ana 
au ^w 
4} g s. 
ea Pl nd 
4 
ss 


HONE 


SUPPLEMENT;to " The Electrician," June 6, 1913. 


ANT 


SSAA 


Ww 


WAAVVWAAARALLBVABWA 


Tne adjoining illustrations give a good idea of the arrangement 
of the gear. The bedplate is of cast iron, of deep box section, 
strongly ribbed and built up from two or three parts with planed 
joints securely bolted together by means of mechined and fitted 
bolts—all facings planed. 

The flexible coupling is of the compression type, specially designed 
for heavy duty, and the shafts are made from high tensile steel, turned 
and polished. The journals of high-speed shaft are ground to gauge 


GENERAL VIEW OF Ro.Lu-TURNING: GEAR. 


The pinions are made from high tensile stecl forgings, all wheels 
from best Siemens Martin steel castings, and the main wheel is made 
with extra heavy rm. The wheels are pressed on the shafts hydrauli- 
cally and the keys are accurately fitted. 

Engineers who are interested in this class of plant and who have 
not received the bulletin referred to above should make early appli- 


cation to the company at West Drayton, Middlesex. 


COMPRESSED AIR DATA. 


Tae Chicago Pneumatic Tool Co.'s 
compressor department has just issued 
a bulletin which treats particularly of 
genere] engineering information of 
value to uscrs of compressed air. It 
contains tables giving efficiencies of air 
compression at different altitudes, den- 
sity of gases and vapours, mean effective 
pressures and Mhorse-powers, loss of 
pressure due to friction in pipes, &c. 
Also information for intending pur- 
chasers, showing the date, required for 
intelligent estimates. Views of various 
types of compressors ere shown in 
miniature, as well as illustrations 
showing the interior of the Pneumatic 
Tool Co.’s compressor plant at Franklin, 
Pa. The bulletin is sent gratis to those 
interested upon application to the 
Chicago Pneumatic Tool Co., Fisher 
Building, Chicago, or 50, Church-street, 
New York City. 
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D.C. MOTOR. 


Scholey Motors 
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OR either Alternating or Direct Current Circuits, 
are worthy of the careful consideration of power 
users, for the reason that they are of High-class 

Design, bear unmistakable evidence of Careful and 
well-finished craftsmanship, and are offered at com- 
paratively moderate prices. At the same time cheap- 
ness has not been arrived at by any sacrifice of quality 
or skimping of materials, but by improved methods of 
manufacture, which enables us to meet any legitimate 
competition from home or foreign manufacturers. 


i The foregoing remarks arc taken from our Catalogue on Motors, 
i A.C. Motors is Catalogue No. 20. i 
: 22. : 


D.C, ,?5 9 9 ,* 


Kindly write for them, sent post paid. 


 SCHOLEY & CO., Ltd., 
` 151, Queen Victoria Street, LONDON, E.C. | 


: 
PESEE E EIEE I buss 2s9"psudepePd MMepaquapsioé mox óPe ei uode opem a neve vo PTT veacóScdenadsdoyogi hens E a euo ie ceolieterte ue ones. 


' 
H 
H 
* 
H 
H 
‘ 
H 
' 
à 


CHURCH LIGHTING. 


In our last issue we showed the application of the electric light in 
the choir of York Minster. The illustration shows the interior of 
St. Cuthbert's Church, one of the most interesting of the many 
churches in York, and which has been recently lighted by means of 


ted INTERIOR OF St, CUTHBERT'’S CHURCH, York. 


Osram lamps. The building does not lay claim to any special 
architectural feature. being exceptionally plain and severe in style. 
It derives its interest from the fact that it was here that the parents 
of General Wolfe, the hero of Quebec, worshipped. The general 
arrangement of the lighting has been brought in to complete har- 
mony with the existing scheme of architecture. 


Printed and Published by GEORGE TUCKER, at the Editorial, Printing and Publishing O fiers [Dia did a; Anson Y Chuan Fide] Ser, 
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See Illustrated. Advertisement last week 


NEW PORTABLE ELECTRIC FIRE. 


We referred in our catalogue notes last week to the new pattern of 


Belling Electric fire which is now available from Belling & Co., 
Enfield, Middlesex. 
designed to fix in an ordinary grate with the chimney opening closed. 
We understand that this particular fire is, to use a common place 
expression, “ going strong," and this fact has prompted the makers to 
introduce a portable pattern of the same fire. The illustration gives 


The first pattern of fire made by this firm was 
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BELLING PORTABLE Evectric FIRE. 
general idea of the six-bar size of this fire, but a four-bar size 1s ni 
the energy consumption is 2 and 1} units respectively: The M 
of the fie illustrated is 10 Ib., and the size is 21} in. high by dá z 
wide. These fires are supplied in either matte black, or po! 4 
brass finish, with copper reflector in each case. 
listed at £2. 103., and the six-bar at £3. 


The four-bar fire 1 
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ROUND TABLE. 


EVENT OF THE WEEK.—Dumfries to London by electric 
vehicle, with K.V.A. up. 


* * * o x 

Station engineers, don’t forget the electric restaurants in 
London—B. & K., Delico and Tricity House. 

* * * * 

We hear on indisputable authority that there are now two 
Parrotts in Birmingham ; also that lessons in strange tongues 
can be arranged with them on superheated terms. 

* * * * 

Those chief engineers who know the metropolis, and prefer 
to get a smell of the sea during the I.M.E.A., should not forget 
that Brighton has special electrical attractions this year. Ex- 
President Christie's smile has become absolutely permanent 
since he, went in for wet-air cooling one of his generators 
at Southwick. The equipment is well worth seeing. 

* * * * 

The I.M.E.A. meeting in London this year should beat all 
records for attendance, interest and excitement. What a 
good thing it is that there are to.be no municipal banquets and 
luncheons. Who wants to hear the outpourings of the muni- 
cipal committeeman (after the loud inpourings of the soup) 
when London's best restaurants are so freely at hand ? 

* * | * * 

The Arrol-Johnson-Edison (what a mouthful, isn't it ?) 
electric car arrived at THE ELECTRICIAN offices on Wednesday 
just as Fleet-strect was being filled with “comps” and 
printers’ devils. The scene around the car and the difficulties 
of getting a cinematograph picture of its arrival will easily 
be imagined by those who know newspaperdom in London 


at noon. 
| * * * * 


The zeal of the station engineers on the route taken by the 
Edison electric vehicle was admirablv displaved. In some 
towns they were so anxious to be ready that the cables were 
handed out already alive ! 

* * * * 

When an Edison battery is charged at a high rate the small 
valves of the cells keep up a continuous " plopping.” During 
the stay of the Dumfries-London vehicle at Stafford the noise 
was described by a bystander as the‘ bees treading the electric 
juice into the cells. Not at all bad ! 

* * * * 

The Klaxon horn was freely used during the run of the 
aforesaid vehicle, but never to such amusing effect as when the 
crowds pressed round the car in the towns, and were prac- 
tically forced against the sides of the vehicle. A touch of the 
Klaxon always produced en effect on the bystanders which 
can only be likened to that of an electric shock. 


elens Cable 4 Robber CoLA- Warrington, 
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The old Queen-street offices of Venner & Co. (everybody 
knows what they sell) have been refronted. All our artistically 
minded readers are agreed that only a sign hung outside and 
labelled ‘‘ The Venner Arms " is needed to make the illusion 


complete. | 
* * * * 


During the week Osram and Robertson lamp works films 
have been shown at a Hammersmith cinema palace. Not to 
be outdone, Wotan and Tantalum lamp films will be on view 
in a Dalston picture theatre during I.M.E.A. week, and will 
include a humorous picture story entitlcd * A Lighter Burden," 
in which an underground tube train figures prominently. The 
Publicity Committee will doubtless follow this with a film 
after the I.M.E.A. week entitled * How We Work Overtime.” 

* * * * 

We know several men who are saving themselves up for the 
“Point Fives" discussion on June 17th, and if they let themselves 
go the P.F.s will be given furiously to think afterwards. As 
a last reminder, the meeting will be held at the Delico Res- 
taurant, behind the ** Times " Book Club, Oxford-street, W., 
and will be preceded by an electric dinner at seven o'clock. 
Dr. Ferranti wiil open the discussion. The arrangements are 
in excellent hands—namely, those of Mr. A. H. Seabrook, who 
should be communicated with at York-plece, Baker-street, W. 

x * * x 


BATTI-WALLAHS AGAIN ÁWASH. 
The fates are evidently conspiring to make severe examples 


of those Batti-Wallahs who sre not P. & O. men who will 


venture aboard certain frail motor-driven river craft. The 
annual down-river excursion this year was merked by exciting 
scenes, in which prominent B.-W.s were compclled to cast 
themselves upon the waters and struggle ashore as best they 
could. To say the least, the whole procceding was not a little 
undignified, though it enhances the reputation that all B.-W.s 
can take to water when it suits their immediate purpose. 
* * * * 


OUR HOT PLATES. 


— — 


No. 39 to— 


Those journals which, in commenting on the L. & N.W. 
Railway contract to the Maschinenfabrik Oerlikon. Zurich, 
speak of its having been given to Germany. (What will our 
Swiss friends think of this ?) 

No. 40 to— 

Mr. W. E. Bowden for the opening ceremony of the G.E.C. 
extension plant (and the rain) at Poplar last week ; and— 
No. 41 to— 

The contractors who so bravely responded to the time-worn 
toast at the aforesaid ceremony in the aforesaid rain. 


— —— Le —— 


THE “POINT FIVES." 


Mr. J. Horace Bowden (Poplar). | Mr. J. W. Hame (York). 


Mr. H. F. Street (Southampton). | Mr. F. W. Purse (Carlisle).+ 
Mr. W. H. Cooke (Luton). Mr. S. T. Allen* 
Mr. T. Roles (Bradford). Mr.W.G. Pickvance (Wrexham)f 


Mr. A. S. Blackman (Sunderland). Mr. H. Gray (Accrington).f 
Mr. C. S. Davidson (Barnes). Mr. S. E. Fedden (Sheffield).f 
Mr. A. H. Seabrook (St. Maryle-| H. F. Friederichs (West Hartle- 
bone). pool).t 
Mr. E. R. Hill (Reading). 
* Honorary member for 12 months, f Freshers. 
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SMALL 


MOTORS B 


FOR ALL 


PURPOSES. 


WRITE FOR PARTICULARS TO 
SUPPLIES; DEPARTMENT, 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, SW. 
Telephone: Gerrard 860. Telegrams: “ SIEMBRALOS, LONDON.” 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone: Lonpon WALL 8270. Telegrams; “ SIEMOTOR, Lonpon.” 


BRANOHES! 
DIRMINGHAN GLASGOW SHEFFIELD CALCUTTA SINGAPORE STOREY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWOASTLE = OAPE TOWN MADRAS RANGOON — TORONTO 


WATER PURIFICATION. 


Messrs. Mather & Platt. of Manchester, have devoted con- 
siderable attention to the filtration and purification of water for 
public or industrial purposes. and some noteworthy installations 
have been carried out by them. They are in an advantageous 
position for carrying out such work inasmuch as, although there are 
many firms who manufacture filters, water softeners and sewage 
plant singly. they manufacture appliances for the whole three 
sections, and are consequently familiar with all the details necessary 
for the effective carrying out of either a municipal water-purification 
contract or the installation of an industrial filtration scheme. They 
claim that for simplicity. efficiency and low cost: of upkeep the patent 
mechanical filter manufactured by them is unsurpassed. In the very 
early stages of the development of mechanical filters Messrs. Mather 
& PÌatt devoted special attention to the design of chemical apparatus, 
and have placed on the market several types, suitable for different 
working conditions. which render certain the addition to the water 
of a regular supply of chemical solution of a known strength. By 
this means a uniformly satisfactory result is assured. The special 
feature of the filters, however, is the washing device. which consists 
of a central vertical tube fixed in the centre of the filtering bed of 
quartz crystals, extending upwards to within a few inches of the top 
level of the filtering material. Suspended in the tube is the steel 
shaft on which are fixed.a short distance above the top of the tube, 
two jets connected with the filtrate main, and blades in the form of a 
propeller situated in the upper end of the tube. The shaft is driven 
from outside the filter by means of belting, gearing. electric motor or 
other prime mover. After the bed is suspended by an upward flow. 
the shaft is revolved at a high speed, causing the contents of the bed 
to be brought by the propeller through the tube. where the quartz 
is cleansed by clean water issuing at a high velocity from the jets ; 
when the shaft is stopped, the quartz slowly sinks to the bottom and 
the impurities are carried away with the wash water through the 
discharge pipe at the top of the filter. With this arrangement the 
whole bed is absolutely scoured, and the filter gives better results 
which last for a longer period before it is again necessary to wash out. 
Messrs. Mather & Platt recently completed a large contract 
for the Sheffield Corporation, comprising 32 pressure filters, each 8 ft. 
in diameter, for dealing with the Loxley Valley water supply. The 
results were so satisfactory that a repeat order has been placed for 
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a further 24 filters to deal with the Derwent supply. Another large 
contract recently completed was for the Ashton-under-Lyne. Staly- 
bridge and Dukinfield (District) Waterworks. The contract com- 
prised 33 filters, each 8 ft. diameter. divided into two installations. 
Some months ago a small installation was put down for the Fraser- 
borough Town Council, and again- with such satisfactory results that 
a repeat order has been given for an extension of the plant. All the 
foregoing installations were for filters fitted with the special chemical 
apparatus and the improved washing device. The firm have 
at the present time in hand a contract for a complete plant of 
special design for dealing with the water supply to a rubber estate 
in the Malay States. 

Messrs. Mather & Platt have also carried out some very 
important contracts for water softening. They were. indeed, the 
pioneers of water softening on a mechanical scale, as they were the 
sole licensees for the Archbutt Deeley type of plant, which is so largely 
adopted by waterworks in Great Britain where the supply is con- 
sidered too hard for domestic purposes. By the Archbutt system the 
impurities are quickly precipitated and settled. thus reducing the 
actual first cost and ensuring a saving of chemicals as well as more 
satisfactory purification. The plant consists of two cast-iron tanks 
capable of treating 600 to 10,000 gallons per hour. according to size. 
For more than 10.000 gallons per hour three or more tanks are used. 
The main feature of the apparatus is that the whole water supply is 
held under complete control. Each tankful is treated separately, 
so that any imperfections in the treatment can be rectified before the 
water is turned on to the mains. 

For the manufacture and installation of sewage works, Messrs. 
Mather & Platt are also well known. Most of the largest sewage 
works in England are equipped with their spreaders. At Hudders- 
field Corporation Sewage Works there are 16 large spreaders of 
special design, all electrically driven. At the Burslem Sewage Works, 
the firm installed 14 spreaders, also electrically driven, The 
present type of spreader manufactured by them is operated 
automatically by the head of water without the assistance of motive 
power. 


«FREEZOR"' FANS. 


Some interesting facts regarding the manufacture of “ Freezor ” fans 
are being circulated by the G.E.C. in connection with their publicity 
campaign for pushing the sale of “ Freezor" fans among electrical 
traders and contractors The company is endeavouring by per 


OxkE Bay IN " FREEZOR” FAN WORKS, WITTON. 


sistent advertising and the preparation of suitable literature to bring 
electric fans more prominently to the notice of the general public, an 
they are assisting the trade to the utmost possible extent in this 
matter. Amongthe publications which have been prepared for this 
purpose is one which gives some general information regarding the 
fan works at Witton. Our readers will doubtless recall that we 
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Mills, Factories, Workshops, etc. 


Motor-Generators. 
Turbo-Generators. 
Rotary Converters. 
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Motors of all types. 


Riwer Don Wrorks, 
SHEFFIELD. 


ADAMS TGRANIC 


"Ww o 
Patent Automatic Change-over Switches. 7 
Instantaneously and Automatically Restore Electric Supply in Event of Unexpected Failure. 
SIMPLE IN CONSTRUCTION. eS 
CERTAIN IN OPERATION. = 
CHANGE-OVER IN ? SECOND. E 


FOR ALTERNATING OR 
CONTINUOUS CURRENT CIRCUITS. 
SPECIALLY SUITABLE FOR 
THEATRES, PUBLIC HALLS, 
UNDERGROUND PASSAGES, 


| FACTORIES, TUNNELS AND í | E 

| SHIPBOARD INSTALLATIONS. | 

| CAPACITY UP TO 2,000 AMPS. a. 

| . Ask for Leaflet 76. EMT 
ADAMS MANUFACTURING CO. LTD. BEDFORD. 'ONROWOFFIGE: BALFOQUE MOSS AVEMENT, Ei : 
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LE.E. Visit to Paris 


EIFFEL TOWER 
RADIOTELEGRAPH 
INSTALLATION. 


(See Article in “The Electrician," 30th May, 1913.) 


THE HUGE TRANSMITTING 
CONDENSER BATTERY 


Moscicki Type. 


Sole British Manufacturers : 


ISENTHAL & CO., 


Denzil Works, 
NEASDEN, LONDON, N.W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


described these in considerable detail about 12 months ago. It may 
be interesting to remind them that the factory comprises six single- 
storey bays each 300 ft. long by 30 ft. wide. each bay being devoted to 
some specific purpose in the manufacture of fans. In the first bay 
presswork is carried on, and in the adjoining bay is the die. jig and 
tool making department. In the third bay is the machining depart- 
ment. the equipping of which is specially adapted for interchangeable 
work. The work is carried on on the piecework system, and before 
the product of each operation is paid for the inspector must pass the 
work. Most of the girls are provided with a simple testing equip- 
ment. but these tests are subsequently duplicated in an official 
testroom. All small motors and fans are given a flash test at 
500-volt alternating current up to 1.000 in the larger sizes, and 
insulation must exceed 4 megohms, and a running test of 4hours' 
duration is applied after which the temperature rise must not exceed 
60°F. The company is endeavouring to break down the prejudice 
of electrical contractors and warehousemen against the stocking of 
fans on an extensive scale. but so far has not succeeded. A com- 
promise has however been effected by the inauguration of a special 
express delivery service by which they hope to demonstrate that they 
can be depended upon for prompt delivery at any time for any 
quantity. This is of the utmost importance considering that fans 


are practically a matter of fashion governed by the variations of our 
erratic climate. 


a — Des EX 


GOOD ELECTRICAL BUSINESS IN CHINA. 


The statement has been made that British manufacturers are 
letting golden opportunities slip from them in China. In contra- 
diction to these remarks it is a pleasure to be informed by one of the 
largest firms in this field in China that their experience has been 
different. The General Electric Co. of China (Ltd.) report that 


SIMPLEX CONDUITS Lo, 


Garrison Lane, BIRMINGAAM. | 
Manufacturera of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 


TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL. &o. 
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recently they have secured several contracts for the supply of elec- 
trical machinery for Chinese cities of Soochow and Changchow, in 
Kiangsu Province. All electrical plant and materials in these places 
will be of British make, and manufactured at the works of the 
General Electric Co. in England. For Soochow a Witton single- 
phase alternator, capacity 375 kw., with high-tension switchboard, 
is being supplied as an extension of the present generating plant. 
In the case of Changchow, which is a similar citv, a Chinese com- 
pany has been formed, and the contract secured for a Witton alter- 
nator about 200 kw., complete with high-tension switchboard, 
Allen’s engines, &c. Another contract recently secured has been 
for three Witton high-tension alternators with 14 panel switchboard 
for the lighting of Fatchan. in Kwangting Province. 


WATERTIGHT SWITCHES. 


We illustrate an ingenious type 
of watertight switch which is being 
put on the market by Messrs. Siemens 
Bros. & Co. The supporting material 
is constructed entirely of porcelain. 
and is arranged in the form of an 
inverted hood on the underside of 
which is a turn switch with porcelain 
on which the cover is fixed. The 
leads are brought right through the 
porcelain on to the switch terminal 
and completely protected from mois- 
ture. The position of the switch is , 
such that any free moisture falling on 
the support drops off quite clear cf 
the cover and contacts. The switch 
is made in the 3-ampere size, and is 
suitable for pressures up to 250 volt. 
It should prove extremely useful for GENERAL View oF PORCELAIN 
open-work wiring in damp situations. WATERTIGHT SWITCH. 


ELECTRIC LIGHTING SET. 


The accompanying illustration shows the latest type of Messrs. 
John I. Thornycroft & Co.'s petrol or paraffin electric lighting sets 
combined on one bedplate. The sets are adapted for ship or private 
house lighting, owing to the fact that they are compact and ex 
tremely simple to operate. " 

The motor is a Thornycroft 18 B.n.P. petrol type, similar to the 
marine type which has for so long proved a most reliable engine. 
The motor is specially constructed to run on eithe: petrol or paraffin. 


The engine is controlled by a sensitive enclosed centrifugal eae 
by means of which the speed can be kept practically Sa : 
matter what load is on the dynamo or however much the loa eu 
vary. The generator is of the usual four-pole type, with an poss 
of about 7 kw. when running on paraffin and 9 kw. on petrol. a 
sets are well finished. and before leaving the works are subjected C 
a severe series of tests. 


F"NGINEERING: 


“The art of doing well with £f, 
What anyone can do with £2." 


Use Aluminium for 


HIGH EFFICIENCY AT LOW COST. " 
The British Aluminium Co., Ltd., 109, Queen Victoria St.. Lond 


Printed and Published by GEORGE TUCKER, at the Editorial, Printing and Publishing O fizss, 1, 2 and 3, Sattssury Court Fiear(Srresr, in the City of 
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ROUND TABLE. 


Le Dernier Cri. Oh! Oh !! Plexsim. 
* " * * 


The following are bon mots of the Point Fives meeting : 
* Manufacturers are d——-d slow on deliveries," 
“I don’t know whether all the units are coming through, but 


they are paid for at Point Five.” 
ee ee 


A consumer has been defined as * the essence of the whole 


argument." 
* * * * 


New Point Fives: Mr. S. L. Pearce (Manchester), Mr. J. W. 
Beauchamp (West Ham). 
* * * * 
The Point Fives Dinner was described as Voz et praeterea nihil. 
We are assured that this definition may be taken as strictly 
Accurate, It is, however, explained by a phrase in Point Five 
Blackman's address which reads : “ The dining feature has been 
a diminishing quantity.” 
* * * * 
No B.E.A.M.A. or E.S.P. Committee representative at the 
Point Fives meeting. Why ? 
o * * * 
Mr. A. F. Berry asked engineers to come into the narrow way, 
otherwise the Straight Street. 
* * * * | 
Dante's Inferno, Ferranti's Paradiso. All of us will see one 
or other in the future, says Mr. Wordingham. 
* * * * 
“Has anybody seen my chairman?” has been the cry of the 
station engineer during the past week. 
* x * * | 
Another contemporary !—* Scholey’s Magazine,” but not in 
à competitive sense, thank goodness. 
* * * * 
Osram lamps are being delivered in London by a Daimler 
petrol van. “ Edison Electric ” Watson, kindly note. 
* * * * 
Motto for certain people attending the I.M.E.A.—** Where- 
. * 1 ` 99 
Soever the carcase is there will the eagles be gathered together. 


* * * * 
The illustration on page 33 of the “ Winning Post Annual ” 
would make a very attractive showcard for an y firm of electric 


[i 


radiator manufacturers. 
* * * * 


If Mr. C. D. Seaton's advice on turbine buying were adopted 
by station engineers—if ! 
* *  * * 
One of the mysteries of the electrical industry is how Mr. 
Richardson, who has no accent and who doesn't wear kilts, got 
à Job at Dundee. 


LEWIS'S 


regularly to any address. It 


TO LIBRARIANS AND GENERAL READERS. 
The Quarterly List of Additiens is sent post free Cl RCU LATI N G 
is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 
Rew Works and Rew Editions can be bad from tbe Cibrary immediately on Publication. 
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.Mr. Haydn Harrison may not know anything about Point 
Five tariffs, but he does know all about water rates and on 
which tap to put a garden hose. | 

E * 

Society News.—A marriage has been arranged, and will 
shortly take place, between Mr. Tram Car and Miss Motor Bus. 
The happy pair came to an understanding during a recent 
holiday at Blackpool. 

* o * x —— Ww 

By kind arrangement with the Cambridge Scientific Instru- 
ment Co. cardiograms will be taken of the Council of the 
I. M.E.A. after this morning's meeting. 

* * * * 

In the “ Standard ” is an article entitled “ The Truth About 
Electric Cooking.” Oh! Oh ! Horsnaill, how could you; and 
brought up in the electrical industry too ! 

* *o x x 

Mr. Holmes will not have them called canvassers! From 
this time forth for evermore let them be known as “ accredited 
representatives,” (Not forgetting the lady demonstrators, 
Be Jabez !) ! 

* * * * 

“ Tommy ” Roles (0-5) hkened the meeting on Tuesday 
evening to a Salvation Army experience meeting. He called 
all would-be faithful engineers to the penitent form. Therefore 


Point Five in future means Penitent Form. 
* * * * 


OUR HOT PLATES. 
No. 42 to— 
Mr. W. A. Stevens, for taking a motor bus to the Tramways 


and Light Railways Association meeting at Blackpool. 
* * * * 


No. 48 to— 


The members of the Tramways and Light Railways Associa- 
tion for smokiug im spite of the notices to the contrary, 
* * * x 


No. 44 to— 


Messrs. A. Hugh Seabrook,W. H. Watson and R. J . Mitchell, 
for their * novelette ” on “ Electric Automobiles.” To be 


used only in connection with an Edison battery. 
* * * * 


No. 45 to— 


Mr. J. E. Edgcome for holding a meeting at Kingston-on- 
Thames during the I.M.E.A. 


No. 46 to— 


Mr. A.A.Campbell Swinton for using his bedstead as an antenna. 


THE “POINT FIVES.” 


D — 


Mr. J. Horace Bowden (Poplar) | Mr. J. W. Hame (York). 

Mr. H. F. Street (Southampton). | Mr. F. W. Purse (Carlisle). 

Mr. W. H. Cooke (Luton). Mr. S. T. Allen* 

Mr. T. Roles (Bradford). Mr.W.G. Pickvance (Wrexham)t 

Mr. A. S. Blackman (Sunderland).| Mr. H. Gray (Accrington).t 

Mr. C. S. Davidson (Barnes). Mr. S. E. Fedden (Sheffield). - 

Mr. A. H. Seabrook (St. Maryle-| Mr. H. F. Friederichs (West Har. 
bone). tlepool).t 


Mr. E. R. Hill (Reading). | 
* Honorary member for 12 months, + Freshers, 
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SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSORIBERS. 


SCIENTIFIC "6 GOWER ST., & 24, GOWER PLACE, LONDON W.C. LIBRARY. 


Telegrams: “ PusLicavrt Lonpon,” 
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IRONCLAD SWITCHGEAR 


Central? Distribution Board 
for controlling 3-phase, 2,200 volts supply. 


Ironclad Switchgear for pressures up to 
Ds 300 volts. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone: Lonpon WALL 8270. Telegrams: ‘‘Stmmotor, Lonpon.” 


| BRANOHES ! 
BIRMINGHAM — GLASOOW SHEFFIELD GALOUTTA SINGAPORE  GYONEY 
BRISTOL MAROHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWOABTLE GAPE TOWN MADRAS RANGOON — TORONTO 


«WOTANS" AND “TANTALUMS” ON THE FILM. 


At the Kingsland Imperial Picture Palace, Dalston, two interesting 
films are being shown this week. The first of these illustrates the 
making of “Wotan” and “Tantalum” lamps, and comprises the 


E EE AR AN INCIDENT ON THE ** LIGHTER BURDEN” FILM. 


following groups: (1) General view of works, with employés coming 
out at dinner-time. (2) Cutting the glass rods into lengths for 
making the base of support for filaments and flanging frame. (3) 
Spider making ; pressing the glass rods to make roses or hubs and 
melting in the middle support on to which the filaments are wound. 
(4) Foot making 3 assembling and melting together the flange of the 


THE ELECTRICAL CHE 
METERS 
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spider and leading in wires by machine and hand. (3) Winding on 
to the foot the tantalum and tungsten wires. (6) Showing the great 
strength of these wires. (A 21b. weight is hung on each strand of 
the filament.) (7) Stemming; putting on to the bottom of the bulb 
a glass tube ready for exhausting by machine and hand. (8) Sealing 
in; this operation shows the foot on which the filament is wound 
being sealed or melted into the bulb by machine and hand. (9) 
Fancy glass blowing ; blowing a crinkled frame bulb from a piece of 
plain glass tube. (10) Pumping ; exhausting the air from the lamp, 
leaving a perfect vacuum, and melting off the bulb from the glass 
tube, thereby making the pip. (11) Photometry. (12) Capping the 
lamp. (13) Soldering the leading-in wires to the sole-plate on the 
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ANOTHER INCIDENT ON THE “ LIGHTER BURDEN” FiL.| 


cap. (14) Etching the names “ Tantalum " and “ Wotan,” onthe glass 
bulbs. (15) Testing the lamps to see if the filaments are good and if 
the voltages and candle-powers are correctly marked. (16) Wrap- 
ping the lampin cartons ready for despatch. (17) Corner of,the stores. 
(18) Packing the lamps into barrels and boxes ready to send away to 
the consumers. (19) Corner of the invoice office. (20) Examining 
lamps ; a 2,000 c.p. ** Wotan” lamp and a J c.p. ** Wotan” lamp side by 
side. (21) Showing the completed article ; ** Tantalum ” and * Wotan 
lamps in the house. The humorous fiim is entitled “ The Lighter 
Burden." and depicts the well-known " Strong Man " and '* Wotan 
posters coming to life, and shows the amount of money saved by 
using these lamps. A number of press representatives had the 
privilege of seeing these films on Monday last, and we understand 
that arrangements have been made for showing them in the prm- 
cipal towns all over England. The illustrations show a part of the 
humorous film. 


ELECTRICITY IN MINING. 


The above is the title of an attractive publication by Siemens Bros 
Dynamo Works which is being issued by Chas, Griffin & Co.. Exeter- 
street, Strand, It consists of some 200 pages, devoted to the subject 
of electric mining installations generally and Siemens installations 
in particular. Lt is divided into 20 chapters. which deal respectively 
with the object and scope of electric mining installations, distribution 
systems, electric power stations. switchgear and generating stations. 
power transmission, electric winding engines, electrically driven 
pumping plant. electrically driven mine fans, electrically drven 
compressors, haulages and hoists. auxiliary machines in bye, electri 
locomotives, electrically driven coal washers. transport machines 
rock drills, below-ground switchgear, flameproof installations, sig 
ling systems, shot firing. There are nearly 200 illustrations an 
some of the most imposing are to be found in the sections dealing 
with generating stations, winding engines and fan and pump equip: 
ments. The volume deals with the installations of the Siemens C'om- 
panies in all parts of the world, and some very fine views are given oft : 
Victoria Falls & Transvaal Power Co.'s installations. Asa repository 
of information on the use of modern electrical plant in mining jn 
lations the book is probably the only one of its kind. We understa 
that it brings the subject right up to date. The chapter on distri- 
bution systems contains a number of useful maps, one of the mos 
important of these being that dealing with the Newcastle distr 


- and showing the generating stations and power users supplied m 


bulk by the various Tyne, Wear and Tees-side companies. The prie 
of the book is 10s. 6d. We must compliment the company upon “a 
admirable production and one which should prove of immense va o 
to users of electrically driven machinery in mines of all classes. a 
better example can be afforded of the progress made in this importa? 
branch of electrical engineering. l 
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There is an increasing demand on the part of hotel proprietors for 
an electric radiator fitted with some form of prepayment device 
which can be used by his patrons for heating bedrooms, 
charge is always made in an hotel for a bedroom fire, and for this 


PREPAYMENT METER OPEN. 


reason the management are 


A NOVEL RADIATOR PREPAYMENT METER. 
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JOHNSON & PHILLIPS, LTD... eim wort, 


Telegrams ; Telephone 3 
Juno, Chariton-Kent. Woolwich 438 (6 lines), 


TRANSFORMERS 


HIGH EFFICIENCY. 
ee” 


ESTABLISH ED 1875. 


LOW TEMPERATURE RISE. 
n e Lib 
SOLID CONSTRUCTION. 
——— À— M d 


ARE NOT DAMAGED 
BY SHORT CIRCUITS. 
-——— d IE 


TANKS OF LATEST DESIGN 
AND 
ABSOLUTELY OILTIGHT. 
NU 


QUOTATIONS MADE 
FOR ALL SIZES 
UP TO &INCLUDING 
9000 KVA. 
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make, and also of the trouble of re-winding which they always pre- 
^ sent. The difficulty appears to have been successfully surmounted 
by a new form of gravity operated switch which Messrs. Drake & 
Gorham are putting on the market, The ad joining illustration gives 
An extra a general idea of the mechanism of this switch, and it will be seen 
that there are two vessels arranged at different levels and connected by 
tubes in such a way that when the frame upon which they are pivoted 
is revolved the liquid will low from the higher vessel to the lower. 
As soon as this happens the release mechanism for the switch is 
brought into operation and the circuit is sharply broken. The frame 
carrying the two vessels is then in a position to be re-set by the in- 
sertion of a coin or token which serves to connect. up the revolving 
mechanism which is turned round by a knob outside the box con- 
taining the apparatus, A half-turn of this knob closes the switch 
and brings the filled vessel which is b y this time at the lower level to 
the higher point, and the desired time during which the switch shall 
remain closed is then occupied by the fall of the liquid. The 
liquid employed is pure alcohol. 


PUBLICITY CLUB OF LONDON. 


At the monthly meeting of this club on Monday evening last 
at Anderton's Hotel, Fleet-street, Mr. Thos. Russell spoke on the 
subject of * Ideals in Advertising," and gave an interesting address, 
which was followed with the closest attention. Mr. J. J. O'Neill, 
the president of the club, after thanking Mr. Russell for his helpful 
address, said there seemed to be an impression abroad that their club 
was for juniors. He wanted to dissipate this idea. Some of the 
advertising papers seemed to have obtained a wrong impression, and 
he hoped they would emphasise the fact that the club was for men 
from all sides of the advertising business. They wanted as members 
men who knew something about advertising, men who had already 
made good or were making good.: Some of the biggest men in London 
not disposed to indiscriminately place had already joined, : é 


heating devices of this class in the bedrooms about the hotél. Time At the next meeting it is proposed to invite four of the biggest 


Switches of the clockwork ty 
but complaints have been m 


pe have been introduced for this service, advertising managers of London: dailies to talk to the members 
ade of the loud ticking noise which they on the sub ject of ** Summer Advertising.’ 
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THE “SWINCHING ” OF RADIATORS AND CONVECTORS. 


The following figures illustrate methods of controlling radiators 
with from two to six lamps ; or other forms of heater, such as con- 
vectors, with similar numbers of heating sections. The object is to 
make one switch do the work of two, and the switch used in the 
following examples is either the “ twinob " or the “ all-or-part ” ; 
the former being the now well-known combination of two single-way 
switches on one base of ordinary size. Although the saving of 


OFF 


m X 


ONE ON 


BOTH ON 
Fic. 1. Fic. 2. 

the cost of one, two or three switches may not make much difference 
in the cost of a complete radiator, if the previous price be main- 
tained this saving may mean an extra shilling or two of profit on 
the apparatus. Another point is that the reduction in the number of 
switches may enable the design to be improved or simplified. 1f à 
reduction in number be attempted with ordinary switches the 
control becomes too rigid. If in Fig. 5, for example, the two switches 


[EXTR 


Fic. 3. 


Fic. 4. 


were single-way the two lamps would have to be connected in two 
pairs. The two all-or-part " switches there shown permit of one 
lamp only being put on if desired. 

Similarly, if in Fig. 4, it was desired to be able to put on any one 
of the four lamps, two '' twinob ” switches would take the place of 
four ordinary ones. 

Figs. 1 and 2 show a “ twinob " and an “ all-or-part ” switch con- 


trolling two-lamp radiators ; in the first case the control is either or 
both, in the second it is one or both. Either the middle, the two outer, 
or all three lamps may be turned on in Fig. 3. Four-lamp radiators, 
controlled respectively by one “twinob” and two “all-or-part "' 


switches are depicted in Figs. 4 and 5. In the first case either the 
two middle, the two outer, or all four lamps may be lighted. In 
Fig. 5, cither one of the two right-hand lamps, either alternate peir, 


88 


or all four may be put on; that is to say, one, two, three or four 
"heats" may be got. The five-lamp radiator in Fig. 6 is connected 
to the single ** twinob " switch in such a way that either the 2nd and 
4th; the lst, 3rd and Sth; or all the lamps may be lighted. In 
Fig. 7, which shows a six-lamp radiator, a similar switch gives 2nd 
and 5th ; 1st, 3rd, 4th and 6th ; or all. 

As regards these large sizes of radiators, it may be mentioned that 
the new pattern *' twinob," on a base no larger than 3} in. diameter, 


Fria. 7. 


? 


has à capacity of 10 amperes per “way.” A smaller size, with a 
capacity of 5 amperes per "' way,” i.e., 10 amperes in all, is in prepara- 
tion. Although the above controls would in some cases be thought 
suitable for convectors and other types of non-luminous heater, it 
is generally advisable to have an indicating lamp to show when the 
current is on, and also to give “ life " to the apparatus. 

The Lundberg pilot switch (one to each section R) suits this 


Fica. 8. 


requirement, as seen in Fig. 8. When any one or more of these 
switches S is put on, the pilot or indicating lamp L lights up. Pin 
the figure is absent in this connection. These pilot switches are 
evolved by yoking together the knobs of “ twinob ” switches. But 
an alternative type is available which resembles any ordinary switch 
externally, i.e., in having à single knob. 

If the convector or other heater has only two seotions, à * twinob ' 


Fic. 10. 


switch fitted with an interlocking bar as seen in Fig. 9 may be E 
The connections are given in Fig. 10, where a a are the two amit 
levers and b the interlocking bar. 1t will be clear that this vier 
ment ensures the lighting of the lamp. whether one or both o 7 
sections R, R’ be in circuit. These methods are extremely SPP" 


and have been devised by Messrs. A. P. Lundberg & Sons, 0 
pool-road, London, N. 


WHY! "SARTEN O OLIES., 
WH EN, the Patent ADAPTABLE Earth gat ben 


SEE OUR EXHIBIT, ARCADE ENTRANCE, MINING EXHIBITION, 
ROYAL AGRICULTURAL [ HALL, LONDON. 
street, 


HANN & INGLE, 13, Albert Place, Bridge 
MANCHESTER. plier.) 
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POPULAR POPES 


Popular and profitable; that is what « bumps” up “Elasta” sales. 


That is why con- 
tractors find a money-making opportunity in th 


ese lamps that the public buys again, 


THEY INFRINGE NO PATENTS 


The filaments are strong; the lamps do not blacken; they maintain their 


exceptionally high efficiency. These are a few reasons for the 


popularity of Pope “Elasta” lamps. Write for terms. 


POPE'S ELECTRIC HYTHE ROAD, 
LAMP COMPANY, WILLESDEN, 
LIMITED 


LONDON, N.W. 


I TITTEN T0, /T0100TTIRUITIHUNNANABM ll 


To popularise electric heating and cooking 


It is often said that the first cost of electrical apparatus is unduly high and 

prevents many consumers from trying electric cooking and heating for themselves. 

To overcome this difficulty we have introduced several excellent lines which, 
though very low in price, are essentially reliable and economical in use. 


-r d TA GRO EAR E ge , 
ELECTRIC IRONS.—w. list a 


large range of these, covering all 


A COMPLETE ELECTRIC 
COOKING OUTFIT FOR. 
7/6. Consisting of a 5} in. hot 


plate (600 watts), 2-pint kettle domestic and industrial require- 
« , " - , - > . 

: l ; — ^ ints. All are substantially cone 
23-pint saucepan and lid and 8 in. End E 

frying pan. The utensils are sub- STONEWARE BOILING JUGS. ayatcied mie hy anistieds 
stantially constructed of aluminium. Easily cleaned, reliable and efficient ; T T jx 12/5. h 
he whole outfit is attractive in are made in several sizes. 1-pint UN qe es 2/4 nba. 
>? 


appearance and sells readily, 6/6, 2-pint 7:8 each. Also sup- 6lb .. .. 12/-, 15/- 
plied with two hcats at 8/6 and | 
9 6 each respectively. 


Further particulars in Catalogue No. 237.— the 


Get a copy to-day. 
Ac TN 


118-120 C hax ina Cross Road) London sc 
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ADAMS IGRANIC 


Control Gear for Air Compressors: 


OSRAM MOTOR VANS. 


Recent additions to the delivery facilities of the General Electric 
Co., Ltd., include new motor vans devoted exclusively,to the distri- 


—_ -— 


SIDE VIEW OF OSRAM VAN. 


bution of Osram lamps. The type of van illust rated has beer adopted, 


ond may now be seen in the streets throughout London 'and suburbs. 


ee 


Exp View OF OSRAM VAN. 


The chassis is a 40 n.r. Daimler. We understand that the General 
Electric Co., Ltd., has been well satistied with the improved service 
resulting from their new equipment. 


— 


The ALUMINIUM GASTINGS Co., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING, FINE FINISH. 


CARDIOGRAPHIC APPARATUS. 


At the last exhibition of the Physical Society an interesting demon- 
stration was made by the Cambridge Scientific Instrument Co. of the 
apparatus which they have developed to illustrate graphically the 
heart's action. This equipment has been designed to meet the re- 
quirements of either the ordinary medical practitioner or the research 
physiologist. {This company has embodied the] details of this 
apparatus and many of the results obtained with it in am interesting 
list, No. 107. which, we understand, is now available to interested 
inquirers. In the introduction reference is made to the work of 
Prof. Einthoven, of Leyden University, in developing the string 
galvanometer, which is employed in connection with certain of the 
auxiliary apparatus for cardiographie purposes. The publication in 
question has been prepared in order to present to the medical pro- 
fession a complete and concise description of the apparatus necessary 
for the electrical examination of the heart. The general principles 
of the apparatus are first dealt with, and these are followed by details 
of the galvanometer, the plate camera, the paper camera, the control 
board, standardising box, time markers, electrodes, and the arc 
lantern, Phono-cardiograph apparatus is also referred to. Details 
and prices are given of complete outfits for various purposes, and the 
publication is brought to a conclusion by a number of instructive 
cardiograms which were taken with the apparatus. 


——— 
Ln 


ELECTRIC GLUE POTS. 


— 


According to a new list issued by the B.T.-H. Co., Rugby, their 
electric glue pots are different from either steam or gas-heated pots, 
as they operate satisfactorily without a water jacket, consequently 
the heat is applied directly, with a saving of the energy which would 
otherwise be used to heat up the water contained in the water jacket. 
This feature, we understand, results in saving at least half the energy 
required by water-jacketed glue pots of the same capacity. After 
placing the water and glue in the pot. the time necessary to bring the 
glue to the proper state for use is less than that required by the best 
steam-heated pots on the market. The glue pot is made of alumi- 
nium, to which glue will not adhere, so there is an appreciable saving 
in the amount of glue which would otherwise be wasted. The heating 
element consists of calorite wire wound on a mica former enclosed 
between two cast-iron plates and insulated by mica dises. Calorite 
melts at about 2.800°F., so that the heating element is thermally 
indestructible under service conditions. The complete heating unit 
is removable and can be replaced should it be desired to use the glue 
pot on a circuit of different voltage. It is stated that exhaustive 
tests have proved conclusively that it is impossible for the device t0 
burn the glue even if the heat isapplied for a sufficient. time to dry the 
glue into a solid mass. In such a case. the addition of water renders the 
glue as good as ever. The variation in intensity of heat is obtaine 
by use of a three-point plug in conjunction with a three-way smite : 
so that a low, medium or high heat can be obtained. By using the 
‘high " heat the glue can be heated very quickly, after which the 
switch should be turned to “ medium " or “ low ” heat to maintain 
the proper temperature. "The pots are listed in sizes to hold one quart 
to four quarts of glue, the energy consumption ranges from 100 to 
600 watts. 


The ALUMINIUM CASTINGS 60., 


GREENOCK. 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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EXHAUST FANS. 


— 


Continued Progress in the manufacture of fans is evidenced by 
the 1913 fan catalogue which has just been issued by the G.E.C. 
The catalogue thoroughly covers the whole field of the application of 
electricity to ventilating work. Beginning with a small desk fan 
taking at 20 watts. the catalogue concludes with centrifugal fans 
and exhaust fans with diameters of 60 in. Ceiling fans, oscillating 
fans and punkahs in great variety are included. 


cal le? 


D 
a a Ü P^ P 
:4 i 24 E) f 
3, - : : 
ANT WS AA 
i : 


LABITUR RU 


A = Suspension Rod, B= Field Coil, C= Hollow Spindle, D= Sleeve, E = Pole Piece 
F—Armature, G= Blade Carrier, H= Helical groove to carry oil from reservoir to top 
of sleeve, J —Oil Cup. K--Oil Reservoir, L= Bal Thiust Bearing, M=0ntlet for 
oil falling from above, N = Commencement of Helical groove, O= Fan Body, P= Cap 
Q= Insulated Bush, R— Brush, S= Annular space in which oi] is collected, T-- Hol. 
through which oil falls into reservoir at hottom, U=Commutator, 


t DETAIL OF THE METHOD or SUSPENSION OF SWAN Fan. 


The Swan fan, which has already been described in our issue of 
June 6th. is also a newcomer to the G.E.C. fan list. as are 
also Pitter blades, which, fitted to the fan in place of the ordinary 
blade, it is stated, increase the air output from 30 to 40 per cent. 
with the same power consumption. Exhaust fans of both C.C. and 
A.C. types are listed. the latter having either induction or repulsion 
motors as desired. These fans may also be equipped with Pitter 
blades, A large range of centrifugal fans is listed, and the accom- 
panving illustration showing a portion of a large order placed by the 
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.F. DENNIS & G., 
49, QUEEN VICTORIA ST. LONDON EC. 
a HEINRICH HEAT 1171 2 HAGEN /W. 
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Admiralty will be of interest in] this Connection. Amongst the 
speed regulaters is included a neat deyieh not much larger than an 
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PART OP AN ORDER POR GLC. Exaivesr hans, 


ordinary tumbler switch, by which the speed of a fan can he varicd 
as desired, 


The Schniewindt Electric Co. have just issued interesting pam- 
phlets on electric carpets and hot plates. These are fitted with 
woven resistance heating nets and are offered in à variety of standard 
sizes. Full particulars can be had of the company at “taniforth. 
street. Birmingham. 


| - THOMSON c 
ELECTRIC LAMPS 


NEW PRODUCTIONS. 


New Lamp known as the Military Type 
giving 20 hours’ light. 


Strong, handsome, dull-black lacquered 
case, with sliding front, fitted with turret 
reflector and powerful bull’s-eye. Improved 
switch, unspillable accumulator and glow 


lamp. Complete. 
P P R2 and 4 volt, 


Price 12s. 6a 
WRITE FOR CATALOGUE. 


As: L. E. WILSON & Co., 
Tinsi 90, Cross Street, 


Telephony, 
MANCHESTER. 


Manchester. 


TELEPHONE: 
City 344. 
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BRITISH MADE 


OUNTY 


METAL 


(LAMPS 


STRONG anb LASTING. 
Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO0., LTD. 


Works : 
AGNES ROAD, 

UXBRIDGE ROAD 
ACTON. 

Tel. : CHISWICK 1114. 


Sales Office: 
3, STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323. 


«THE TWIST" EXPLODER. 


This exploder is"of the dynamo-electric type and is operated by 
pulling the handle"out to its fullest extent and rapidly pushing it in 


VIEW OF 
lXPLODER 
(OPEN). 


REYROLLE- 


| 
i 
SWITCHGEAR, MOTOR STARTERS | 
| WALL PLUGS, FUSES, DISTRIBUTION BOXES, Etc. | 


IMPROVED ELECTRIC 


pm 
FANS 
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DESK, WALL, CEILING AND PORTHOLE 
TYPES, AIR PROPELLERS AND BLOWERS. 


DIRECT AND ALTERNATING CURRENT. 


l^ appearance ** SOHOLEY ” Fans conform to the 
somewhat standardised style, but in the Motor— 
which is really the vital part of the machine—their 
superiority is undoubted. 
Being Efficient — Reliable — Noiseless -- Beautifully 
Finished — and Inexpensive — “' SCHOLEY'" Fans 
should have your preference. 


SCHOLEY & CO., Ltd., 


151, QUEEN VICTORIA STREET, LONDON, E.C. 


E—— 


again. The machine consists of 4 series-wound dynamo electric 
generator mounted in a vertical position. A pinion fitted on the 
armature spindle gears into a larger pinion wheel which is rotatea by à 
screw spindle or ** twist " through a ratchet coupling. The spindle 
has two rapid screw threads and is driven by a cross-head connected 
by two rods to the handle. The whole is solidly constructed and 
enclosed in a strong teak case provided with substantial terminals. 
A lid is fitted. which encloses these terminals and the handle for 
operating. A lock and key is provided so that this lid may be locked. 
and a strong leather strap is fitted to the exploder for carrying. The 
exploder is provided with a removable handle and switch. which is 
operated automatically and complies fully with the Home Office Order 
of May. 1912, for use in mines. It measures 151 in. by 8} in. by 
57 in.. and weighs 272 1b. Messrs. Siemens Bros. & Co., Woolwich. are 
the makers of this exploder as well as a number of others which are 
described in a new catalogue, No. 513. 
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NOT BROKEN! 


Amongst the accidental tests to Mazda lamps was a shipwreck. 
in which several cases of lamps had only suffered damage to the 
extent of about 1 per cent. In another instance"a"stage lighting 
hatten, containing 100 lamps, fell 5 ft. without damage. and these 
lamps had ‘all been burning for some time. A 60-watt 230-volt lamp 
installed at the Palace Theatre, West Hartlepool, fell from a height 
of 12 ft. on to a stone pavement. Although a gallery and heavy 
heads shade were attached to and fell with the lamp, it was found 
to he in perfect condition when placed in the holder again. 


JE WITCHGEAR 


e^ SwitcbeeArs COWANS L” 
SALFORD MANCHESTER 


Ay, 
Tos 
See Illustrated Advertisement last week 


Printed and Published by GEORGE TUCKER, at the Editorial. Printing and Publishing Ofices. 1, 2 and 3, SALISBURY COURT Fieet Srnggr, in the city of 
LONDON, Fripay, Jung 20, 1913, 
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ROUND TABLE. 


The new pass-word for all Batti-Wallahs, when they meet, is 
“ Can you swim ? " 

* * * * 

It is rumoured that the N apier-Prentice oven— the gas-holder 
oven—has been dubbed the Lightning, as a compliment to one 
of our contemporaries that is still known by that name. 

* * * * 


The next I.M.E.A. at Birmingham. | R.A.C. please accept 
our congratulations, but we shall expect something * real 
stunty " in the Presidential address. 

* * * 

During the convention everybody criticised the horizontal 
Diesel engines at Kingston electricity works, and we under- 
stand that Mr. Edgcome does not propose to take it lying 


down. re " N " 


Those hard-working delegates who went to Kingston on 
Thursdav and were duly , presented " with a copy of Messrs. 


Watson and Mitchell's Paper will accept the view taken by our 
artist of the said Paper being taken to Kingston by the said 


authors. š » x " 


Mr. Robertson, the engineer at Greenock, is so much like a 
committeeman that he was frequently asked ** What is the 
name of your chairman?” His reply was that the chairman 
of the committee was so much like an engineer that the decep- 
tion was quite complete. 

* * * * 

The G.E.C. are Introducing a 32-watt ceiling type fan, which 
they state is suitable for Limousines, motor boats, vachts and 
—think of it, ye Londoners—for motor buses! Come along, 
L.G.O.C., and order a hundred gross ! Thirty-two watts can’t 
hurt those 40 n.p, petrol engines of yours. 

* * * * 

The salesman in charge of the Magic Appliances' exhibit at 
the Inst.E.R. last week*confided in us, withznot a little spleen, 
ils discovery that there is no money in the electrical industry. 


ARE YOU 
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It is not once in ten thousand times that the letters and 
numbers on a central station engineer's motor car should corre- 
spond with his consumers' voltage. Such Is, however, the case 
with Mr. Dixon, electrical engineer, Leatherhead. The 


: BN PAN 
LATA 


“ Electrician " Photo, 


adjoining photo shows him among the electrics at Kingston- 
on-Thames. Incidentally his car is a D.C. (Deasey). D'ye 


see! Hennessey, quick ! 
* * * * 


OUR HOT PLATES. 
No. 47 to— | 
Bailie Willock (Glasgow) for proposing that Ald. G. Pearson 
should be appointed honorary solicitor of the LM.R.A. “at 
an increased salary.” 


No. 48 to— | l | 
Mr. H. Faraday Proctor for having Mr. C. E. C. Shawfield 

as his pupil ** some 24 or 25 years ago." 

No. 49— 


To Mr. F. Hope Jones for his Horophone. 
No. 50 to— | 

Mr. J. F. Monnot for placing his Edison electric limousine at 
our disposal at Kingston-on-Thames. 
No. 51 to— 

Mr. Harding, of the * Electrical Times," for Surviving 
the trip from Kingston to town in the aforesaid vehicle in his 
top hat. 
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THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar) | Mr. F. W. Purse (Carlisle).+ 

Mr. H. F. Street (Southampton). | Mr. S. T. Allen* 

Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham)t 

Mr. T. Roles (Bradford), Mr. H. Gray (Accrington). 

Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield).1 

Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 

Mr. A. H. Seabrook (St. Maryle- tlepool).t 
bone). Mr. 5. L. Pearce (Manchester). 

Mr. E. R. Hill (Reading). Mr. J. W. Beauchamp (West 

Mr. J. W. Hame (York). Ham).t p 


* Honorary member for 12 months, t. Freshers. 
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FEELING THE HEAT ? 


The Flexibles to your Portabie Motors, etc., 
always have a HOT TIME! 
(That's why you renew them so often.) 


Try St. Helens Patent C.T.S. !! 


J 
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B- 


TABLE 
AND 
BRACKET 
FANS 
42 - 
]2-inch Blades. 
Swivel Head. 
Th ree Speeds. 


Three Yards Flex. ! 
Enormous Stocks, | - E 


Full Particulars and Trade Discounts 


from Supplies Department, 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 


Telephone: GERRARD 860 Telegrams: ‘‘SIEMBRALOS, LONDON," 
Supplies Dept.: 139, UPPER THAMES STREET, E.C. 


Telegrams: ‘‘StEMOTOR, LONDON." 


BRANCHES: 


Telephone City 5350. 


BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
OARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


EXCELLENT REASONS FOR USING COAL AND NOT GAS. 


Without wishing to effect invidious comparisons we publish the 
following as the product of the Society of Coal Merchants : 

A good house coal fire for a week costs about 28. A similar gas fire 
costs Gs. 6d. at the gas companies’ own estimate, which is certainly 
not over the mark. A coal fire is a fine natural ventilator. With a 
gas stove each burner necessitates the addition of an extra 405 cubic 
ft. of air per hour to a room to ensure proper ventilation and cannot 
itself provide such addition, and that is why, unless you keep vour 
windows open, the air of a room soon becomes unhealthy. 

A coal fire improves the atmosphere of a room, but a gas stove 
vitiates it. Many medical men will not treat bronchial cases if the 
patient employs a gas stove. Further, it is probable that the bad 
air caused by gas stoves leads to many cases of bronchial trouble by 
affecting the lungs. 

The average heat produced by a gas fire does not come within 
100^F. of that from a coal fire. Of the heat produced 25 per cent. 
more is available as radiant heat (the heat which counts) with coal 
than is the case with gas. Further, heat from a coal fire moves round 
obstacles easier than is the case with gas heat. Gas heat largely 
remains local, viz., in the immediate vicinity of the stove. 

Cases of gas poisoning occur very frequently in London alone. 
Gas exhales many noxious fumes, and of these the worst, carbon 
monoxide. is without smell and 1 per cent. of it may prove fatal. 
Geysers are deadly in this respect, while in an ordinary gas stove. if 
its apertures become partly choked, these fumes escape into the room. 

How pleasant is the open coal fire! How apologetic the gas stove ! 
The sulphuric acid from gas rots your paint. spoils your picture 
frames and wires, dirties the'frieze and ceiling of your room and kills 
your plants. 


THE ELECTRICAL CHEP 
METERS 


54 


THE I. M.E.A. PARTY AT HAMPTON COURT; AFTER THE THAMES TRIP. 
(N.B.—Seaton has moved !) 
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EE HI LL ts 
19 RM | EIE 
== | We have just worked out a new line of action for competing == 
== with gas in the outside lighting of sm small shops—places that == 
== want only one or two arcs. == 
== There is no doubt that. this scheme is going to sell such small = 
== Shops a lot of == 
= T == 
== the lamps that saved arc > lighting. a = 
== If you would like to particip: TET costs you nothing but == 
== co-operation — write us now (now zs the time) for full details. == 
3 MUULLOIN Yi | == 
sl A Vi Elec Cola HLA IAA E r 
‘PARK = SOUTHWARK. ee NDON.S.F. | 
JOHNSON & PHILLIPS, Victoria Works, 
LTD. CHARLTON, S.O., KENT. 
ESTABLISHED 1875. Juno, O sk: s Wedisiek Pho 438 "6 lines). 


BACK VIEW OF 
"ALL STEEL" 
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RECENTLY MADE 


BY US TO COMPLY ox. 


WITH THE LATEST 


HOME OFFICE 


REQUIREMENTS. 


WE MANUFACTURE 
— ALL TYPES OF — 


Swi ICHBOARDS: 
—ÓÁAMAAÁLZITDAnm,p)D9o 
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New Pamphlet 


ON THE 


EFFECT o CONDENSERS 


ON 


PRESSURE FRONTS 


CABLES AND LINES. 


ISENTHAL & CO. 


(. Department 4), 
DENZIL WORKS, NEASDEN, 
LONDON, N.W. 


Contractors to the Admiralty, War, 
India, and Colonial Offices, &c. 


HENLEY'S HEAD OFFICE STAFF OUTING. 


A large number of the members of the Lead office staff of W. T. 
Henley's Telegraph Works Co. (Ltd.) participated in the annual trip 
up the river Thames on Saturday last. The party consisting of 
about 100, including many ladies. left Paddington at 9:15 a.m. 
for Bourne End. and embarked there on the steam launch ‘‘ His 


THE PARTY AT MarLow Lock. 


Majesty." proceeding up the river to Shiplake. While the launch 
was in Marlow lock a photograph was taken, of which we"show a 
e reproduction. An excellent}lunch was"served on board.“and at 
intervals a musical programme was provided by members of the 
party. On the return journey a stop was made at Henley and also 


at Marlow in order to view the regatta which was in progress at that. 


place The launch then proceeded to Maidenhead, where av ery 
happy and scmewhat"tired company entrained for Paddington: ` 
Altogcther we understand that it was an exceedingly enjoyable 
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outing. The weather was gloriously fine. At the end of the journey 
the opinion was unanimous that the day had been well spent. Great 
praise is due to the stewards who inaugurated and so admirably 
carried through the excellent arrangements. 


SUCTION CLEANER IMPROVEMENT. 


The broom type of suction cleaner, in which a small motor drives 
a high-speed fan, and the latter draws up dust and dirt into a bag 
hanging under the wood handle. Various forms of this cleaner are on 


e 
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SECTIONAL VIEW, SHOWING DETAIL OF NEW ATTACMENT TO 
Macic CLEANER. 


the market, and with each of them it is usual to provide some attach- 
ment whereby a flexible hose can be employed for cleaning purposes. 
At one time the fitment for attaching the hose was clipped under the 
shoe normally used for cleaning the carpets. The disadvantage of 
this is that the path for the air (after it leaves the hose is a more Or 
less devious one, and the fan operates at a lower efficiency with the 
hose than without it. By placing the outlet 
for the hose on a line with the eye of the fan a 
direct path is obtained for the air from the hose ; 
but the shoe inlet must. of course. be closed 
when the hose is employed. The sealing up of 
the shoe inlet is usually effected by means of a 
slide. which is. of course, a separate and loose 
attachment. The above illustration shows 
how the space between the hose aperture and 
the eye of the fan is bridged with a special 
mouthpiece. Such an attachment provides ; 
straight-line path for the air into the fan. an 
saves right-angle bend, which would be inter- 
posed between the hose and the fan if the air 
were taken in from the hose at the shoe. This 
latter was previously done in the type of cleaner 
—the Magic—to which this new fitment is now 
-attached. The device is the subject of a patent 
by the makers, Magic Appliances (Ltd.). Wen 
the hose is not in use the aperture 1s closed with à 
screw cap. 


A sign of the trend of things: Recently a co-operative 
women’s guild meeting passed the following resolution : That 
this congress is of opinion that, in order to reduce the toil an 
improve the conditions of the married working woman, gas 
should be so equipped that economy of Jabour can be secured 
by means of electricity and other-labour-saving applian t. 
A few more such resolutions passed and acted upon would do 
more good than any number of E.8.P. Committees. 


| 
| 
e 
y 
( 
y 
t 


D ee 


UT 
ddr ae 


dus ; ^ avo 


97 


ELECTRIC VEHICLE PROGRESS. 


During the L.M.E.A. Convention the keenest interest was taken 
by central station engineers in the future possibilities of the electric 
vehicle. The description, which we published in our issue of the 


AN Episown ELECTRIC Dust CART. 


-Oth inst., giving full particulars of the reliability 
run of an Edison electric car from Dumfries to 
London, served to stimulate the interest of the station 
engineers who supplied current for the vehicle, and 
who were able to talk pretty freely about it to their 
confréres whom they met in London. We ourselves 
were practically bombarded with inquiries for informa- 
tion. and the majority of the requests were from central- 
station engineers, who are evidently anxious to build 
upa good night load. Evident] y they have gone back 
from the Convention filled with enthusiasm for the 
electric vehicle. They will probably spread themselves 
at the outset upon the Surveyors department and 
attempt to persuade the corporation or council, as the 
case may be, to go in for electrically-operated dust 
carts and road-watering vehicles. This is a step in the 
right direction, and if it can be followed up should be 
productive of good business. There can be no better 
advertisement for the electric vehicle in any town than 
a fleet of dustcarts. 

Mr. J. Christie, the enterprising electrical engineer 
at Brighton, has already gone into this question of the 
use of electrically-operated road-watering vehicles. He 
has evidently been “ nobbled ” by some zealous Press- 
man who has got him to divulge a few facts regarding 
what he saw during his recent trip to Paris Mr. 
Christie's idea is that Brighton should be provided as 
speedily as possible with vans and other types of com- 
mercial vehicles, all electrically operated, for doing the 
work which is now done in the various municipal 
departments by horse haulage. 


According to our contemporary “‘ Canada,” Mrs. 
Borden, the wife of the Canadian Premier, has been 
presented by the Conservative members of the Dominion 
Parliament, with an electric vehicle; and much more 
acceptable than a gasoline car, we feel quite sure. 


Mr. Farndon, of the West Ham electricity department, 
has broken loose with electric vehicle literature. and 
should succeed in interesting the commercially minded 
men in his district of the value of electrics. His booklet 
is written in a Style which should certainly carry 
conviction 


The following notes from a new catalogue issued 
by Edison Accumulators will, we think, be of interest. 
“ Generally speaking it is assumed that the useful. 


ness of the electric van or heavy truck is confined to Finch: 

short runs, and that out of town work is beyond its 5 MR. AND Mns. WuEELWRIGHT, Mn. Fox 
Scope. Experience, however, does not bear out this 
view. In fact, it is quite practicable foran Edison electric 


l. INSPECTING ONE OF THE CARS, 
3. Point Five Purse AND ALLEN IN AN 


AND Mr. Monnor. 
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be had at Id. per unit or even less, which means that 4-ton delivery 
van can run 50 miles for an energy expense not exceeding 2s, 

‘“ Cost of operation is the true deciding factor when weighing up 
the merits and defecta of one commercial car against another. This 
basis is the one on which the electric commercial vehicle rests for 
comparison. The tables reproduced overleaf give an estimate of 
the principal items of expenditure involved in the running of electric 
Vehicles of several typical sizes, As compared with other methods 
of carrying goods, it is obvious that the ‘ electric ’ effects a notable 
saving under the headings of tyres, power, depreciation and general 
and mechanical upkeep. Furthermore, garage staff is reduced, and 
no cars need be held in reserve. it being quite possible to execute 
even the more serious repairs in a couple of hours during the night. 
Highly skilled labour is unnecessary either to drive, clean or main- 
tain the electric.” 


J L 
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ELECTRIC VEHICLES AT KINGSTON. 


“ Electrician ” Photos. 


2. MESSRS. TROVES -WEBB, YEAMAN, 
SCHOLEY AND ALLEN, 

4. AFTER THE MEETING. Mr. Watson 
REGULATING THE TRAFFIC, 

6. THE Mayor or KINGSTON AND Mn. 
W. R. COOPER. 


SIMPLEX CONDUITS LD., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c, 
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No. a.—Automatic Starter for No 9.—Universal Printing Press Control No. 57c-l. — Combined Automatic 
< Push button Operation. Panel with Main Switch Circuit Breaker Starter and Serles and Shunt 
and Shunt Regulator. Regulator. 


PRINTING PRESS CONTROLLERS 


For every type and size of press. 


Revised Edition of " Electric Control of Printing Machinery" sent gratis to Engineers. 
ASK FOR A COPY! 


ADAMS MANUFACTURING CO., LTD., BEDFORD AND LONDON. 


— 


——— — — — ——— — ——— 


It may be noted that a guarantee of four years is given with the developing full-rated capacity under normal ul uo Pom e 
Edison cells of the A4 type. the wording of the guarantee being as our discretion, either replace them with. other ce i o kane 
follows: “ If at any time within a period of four years from the date capacity or repair such cells to restore their full-rated capacity, 
of shipment by us any of said cells are found to be incapable of of charge f.o.b. our works. 


"msnm c — — — ——s 


- -——- —— " 
Carrying capacity. 1,000 Ib. 2.000 Ib. 3,000 Ib. 4,000 Ib. 7,000 Ib. 10,000 Ib el 
Maximum distance per charge.............- ! VENTER EDUC iles AS | 35 miles 35 miles A12 
Maximum distance per charge..................s esses | 55 miles A4 55 miles A6 15 miles A6 £0 miles AS 35 miles A10 i mil 
Distance on full charge, plus one hour's boost ...| 75 ». 19 is 63 T | 56 " 19 » dE 
Y j » ~~. T UC $3 7 ‘ 9r . E ‘ £30 
RETIN DOL ORE A E eue YR Ep | 300 » 30 300 x 50 300 x 40 300 x 35 300 x 30 300 x 3 
D inti Dg". " "7d ^! ] EM E 3.82 
Depreciation at 10 per cent........................ ees. 0-88 1-02 1:43 1-64 2 33 1:96 
OPER. food SI BRIAA S RT epe dE ped EE SE rec vissvi 0-50 0-66 0-80 1-10 1-50 | C 
Electrical energy at 0-75d. unit ..................... 0-37 | 0-55 0-69 1-07 1:54 et 
Maintenance of battery............... cere | 0-07 0-10 0-12 0-9] 0:26 dA 
Maintenance of vehicle .................. een 0-10 0-15 0-18 0-30 0-39 on 
PFEDMAPSOK BE WOR ro cscs paseo ee oh ERE EaT: 1-20 1-20 1-50 1-71 2-00 - E 
TW. i | fs. E | - TE EEM y* 0-27 
Approximate cost per mile .............. 3:12 | 3:08 | 4-72 6-03 8-02 i 


NOT QUITE. 


We have already briefly referred to the watery 
end of the Batti-Wallahs’ down-river trip and 
the narrow escapes of many prominent (not to 
say ponderous) members of the society from a 
sudden descent to Davy Jones’s locker. The 
official photographs have now come to hand, and 
we reproduce them herewith, because they afford 
a striking contrast between the beginning and 
the end of an afternoon’s holiday. A full account 
of the disaster will be found in the ** Batti-Wallahs 
Journal," which will be ready for the up-river 
trip to-morrow (Saturday, June 28th). 

It is reported that applications for berths for 
next year's Down-River Trip are still flowing in. 
The Entertainment Secretary. however, will not 


guarantee a repetition of the incidents which THe START. THE FINISH! 
occurred this year. 


neers 
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SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


FOR 


Cooking and Heating Apparatus. 


BRITISH MADE. 


— 


MAKERS: 


HENRY WIGGIN & CO., Ltd., 
George Street, Birmingham. 


PHONE : 6400 CENTRAL. 
TELE RAMS <- "WIGGIN BIRMINGHAM.” 


— ———— M ——— —— — I, ——À 


LIONEL ROBINSON, - 
9, Staple Inn, London, W.C. 


PHONE: 6323 HOLBORN. 
TELEGRAMS, "FERRYDONM, LONDON." 


MAGNETISING PERMANENT MAGNETS. 


A rapid increase is being made in the number of electrical devices 
in which permanent magnets are used. A new magnetising device 
for permanent magnets has just been designed by the Witton 
Kramer Electric Tool & Hoist Co. (for whom the G.E. Co. are the 
sole selling agents) which has been specially designed at the request 
of large manufacturers of permanent magnets. As will be seen from 


m E" - > 


JENERAL VIEW OF ELECTRO-MAGNET, 


the accompanying illustration, it consists of a strong electromagnet 
with steel pole-pieces working along slides. machined and accurately 
fitted. The moving poles may be drawn together by a right and 
left-handed copper screw. The permanent magnet is gripped 
between the two pole pieces by operating the hand wheel attached 


to the screw. The jaws may be opened out from 1 in. to 8 in. The 
particular magnet shown requires 1 kw. to energise it. 

'The procedure to be followed during the magnetising process must 
he chcsen with great care. No advantage is to be gained by retain- 
ing the magnet in the jaws for a long period. since the resulting 
magnetism depends not upon the time but upcn the maximum mag- 
netising force applied. Hence the importance of a strong magnetis- 
ing force with a low reluctance in the path of the flux. Magnets that 
need to have extreme constancy may be subjected to demagnetising 
forces during the treatment. After putting the magnet in the jaws 
the current is switched on to its full value. Then it is reversed and 
the magnetising force applied in the opposite direction. ‘This is re- 
peated several times and on the final applicaticn of the current in 
the correct direction for magnetising the current is diminished 
gradually to zero. otherwise the inductive kick of the coil would exert 
a demagnetising influence. A number of these magnetising devices 
have been supplied to various firms for making permanent magnets 
for electricity meters. 


WIRELESS GREENWICH TIME FOR ALL. 


On and after July Ist time signals will be transmitted daily at 
10 a.m. and 12 midnight from the Eiffel Tower wireless station (in 
direct connection with Paris Observatory) and from the German 
station known as '* Norddeich " at 12 noon and 10 p.m., and anyone 
who likes to pick them up can do so with the minimum of trouble. 
The Synchronome Co., of 32 and 34, Clerkenwell-road, have antici- 
pated the demand and are offering complete wireless receiving sets 
designed for watch and clock makers, the necessary instrumenta 
being combined on a neat board occupying little space, and the whole 
outfit appropriately called a ‘‘ horophone." No technical know- 
ledge in the use of the apparatus is required, and its simplicity admits 
of it being sold at a price within the reach of all. It costs nothing for 
upkeep and once adjusted in accord with the special instructions it 
is always ready for use. On his return from attending the Institu- 
tion meeting in Paris, Mr. Hope-Jones pointed out how extensively 
the trade in France vere using the wireless time signals. With the 
** horophone " there appears to be no reason why we shculd not do 
the same here. 


mo ee 


T 


>a. s. 


ws. 


SUPPLEMENT to "The Electrician," June 27, 1913. 


N 
DISTRIBUTION 
BOXES 


These boxes are made in all sizes from 
single way 25 amp. up to 9 way 400 
amp.,and they meet the Home Office 
Regulations in every respect. 

The Fuses are self-aligning. 


See Pamphlet 2 for Fuses and 
Pamphlet 20 for Distribution Boxes. 


REYROLLE 


AN INTERESTING EXHIBIT. 


& Co., 
Ltd. 


HEBBURN. 


The show of subsidiary or ** domestic ” electrical apparatus made 
at the Institution of Electrical Engineers during the I.M. E. A. Con- 
vention last week included an attractive display by the Electrical 
Co. The manager of the department which handles this class of 
apparatus, Mr. J. H. Groves Webb, has kindly sent us a photograph 
of this exhibit, and the illustration gives an excellent idea of the 
comprehensive character of the exhibit. "Phe centre of attraction 
was, if anything. the white enamelled cooker with its “ fall down 5 
oven door and the ** clock-hand " type of switch used for the control 
of the various sections of the cooker. Each switch has three heat 
positions and a fourth off. In the latter the finger or hand of the 
switch points to 12 o'clock. At three o'clock full heat is obtained, 
at six o'clock half and at nine o'clock quarter heat, the hand being 
moved round also clockwise. The dial is clearly marked in bold 
numbers, and itis claimed that the use of such a switch dispenses 


ELECTRICAL Co,’s EXHIBIT AT Inst. E.E. DURING THE CONVENTION. 


Printed and Pu 


100 


EARTHING. 


Do it now, with the Patent 


“Adaptable” Earthing and 
Continuity Clip. 


Fit any size Cable Conduit or Pipe. 


See our Exhibit, Arcade Entrance, Mining 
Exhibition, Royal Agricultural Hall, London. 


HANN & INGLE, 13, Albert Place 
MANCHESTER. 


(Or your Supplier.) 


BRIDGE STREET; 
TEL.— 5635 City. 


with the need for indicating lamps. We ourselves think that if the 
switches are mounted on a separate board, with a corresponding fuse 
for each circuit, that the arrangement would prove satisfactory, and 
would indicate from a distance what the condition of the circuits is. 
Mr. Webb informed us that the design had been subjected to plenty 
of useful criticism, which he hopes to turn to good account in the 
immediate future. 
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A G.E.C. SUCCESS IN SYDNEY. 

3 PU 

A recent success of the British General Electric" Co., Ltd. (which 
is allied with the General Electric Co. (Ltd.) of London. Witton, &c.) 
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G.E.C. or AUSTRALIA PRIZE HORSE AND CART. 


has been scored in a field other than electrical. 
At the annual show of the Royal Agricultural 
Society of New South Wales, held at Sydney 
this year, a prize was awarded to this com- 
pany for its excellent delivery vehicle. — The 
best vehicles used for trade purposes in New 
South Wales competed for this prize. The 
accompanying illustration shows the successful 
vehicle at the time the prizes were awarded. 


PORTABLE INDIRECT LIGHTING. 

Quite the latest in illumination is à standard 
lamp having en inverted bowl fitting with è rim 
7ft. from the ground level. The lower stem of 
the standard terminates in a 12 in. base weighing 
301b. The bowl contains four 100-watt lamps. 
each with a special mirror reflector. Such à 
lighting unit can be taken about from room to 
room. The fitting is certainly novel and should 
have a number of interesting applications. 
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ROUND TABLE. 


À correspondent has discovered what he thinks to be the 
reason why our Scotch friend of the “ J ournal of Gas Lighting ” 
is so addicted to repartee: “ He resides eternally among 
retorts.” i 

* * * * 

Will some underworked Government official ascertain if 

there is any truth in the report that since his ride on an electric 


battery vehicle Mr. C. H. Wordingham is designing a storage 


battery Dreadnought or a Dreadnought storage battery ? 
* * * * 


We travelled to Teddington last week in what proved to be 
the genial company of the Editor of the “ J .O.G.," and he 
assured us that the writer of Electricity Supply Memoranda is 
not a Scotchman at all! After this assurance we can only say 
that his mother must have missed the train to Glasgow. 

* * * * 

In the Summer number of “ Punch " is the following : “ Asa 
result of the slowness of the Government in appointing a Poet 
Laureate, we are still without an official Marconi poem, re- 
cording adequately the famous victory of the Government." 
E. L. H., how's this for a subject ? 

| * x * * 

The wife of Herr Ottmann, a well-to-do manufacturer at Schönthal, 
Bavaria, has given birth to seven children within 14 months, says the 
^ Daily Mail’s” Berlin correspondent. In April, 1912, four girls 
were born to her at the same t:me, and yesterday she gave birth to 
triplets, all three boys. 

We need hardly inform our readers that Herr Ottmann is not 
a member of the “ Point Fives.” 

* * * * 

A correspondent of the “ Bristol Times " says that “ so far 
the advocates of electric cooking have declined to accept the 
challenge of the gas advocates to a publie competition. Why ? 
This is really the only way to convert the gas user into an 
electric cooker." Such a competition we must leave to the 
parties concerned, but the conversion of a gas wser into an 
electric cooker— well, God forbid ! 


*"DRICITY ” GROGAN: “WILL THE LOSS BE DUE TO RADIANT OR 
CoNvECTED HEAT? ” 
With apologies to the Dowsing Co. 
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OUR HOT PLATES. 

No. 52 (red hot) to— 

Mr. W. O. Horsnaill for booming gas under the regis of the 
Inst.E.E., and 
No. 53 to— 

The Editor of the “ Standard " for his naiveté in continuing 
a weekly electrical feature in spite of the B.C.G.A. 
No. 54 to— 

Mr. W. P. Durtnall for his * revolutionary wireless telephone 
System." 
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EDISON ACCUMULATORS. 


The concern of J. F. Monnot, who has hitherto handled the Edisori 
storage battery business at 41, Great Portland-street, London, W., 
has now been transferred to much more commodious offices at 49, 
Old Bond-street, W., in the corner building which faces Piccadilly. 
In future the style of the concern will be Edison Accumulators. Ag 
à result of the recent discussion at the I. M. E. A., and later at the 
Institution of Electrical Engineers, it is evident that a large amount 
of interest has been aroused in the sub ject of electric vehicles. Par- 
ticularly is this noticeable in the case of Borough Councils, Muni. 
cipalities and the like. In fact, during the past few days Edison 
Accumulators report that inquiries for dust carts, commercial vehicles. 
ambulances, &c., have been very numerous. Arrangements are in 
progress by which the famous firm of Panhard & Levassor will build 
commercial electric chassis, the range at present contemplated includ- 
ing vehicles of 4 ton, 1 ton and 2 tons loading capacity respectivelv. 


In addition they will build Edison pleasure cars on a large sca'e. 


An -- “yrs s * 
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SIEMENS 


THREE-PHASE 


INDUCTION MOTORS 


Protected type with slip-ring rotor, short-circuiting and 
brush-lifting device 


All speeds, frequencies, voltages and outputs. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: ‘‘StIEMBRALOS, LONDON." 
Supplies Dept.: 29, UPPER THAMES STREET, B.C. 
Telephone * City 5350, Telegrams: ‘‘SiEMOTOR, LONDON.” 
BRANOHES : 


BHEFFIELD OALOUTTA 
JOHANNESBURG BOMBAY 
QAPE TOWN MADRAB 


BINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


BIRMINGHAM — GLA860W 
BRISTOL MANOHESTER 
CARDIFF 


NEWCASTLE 


CANADIAN ELECTRIC VEHICLES. 


The situation in Canada, while not so advanced as that in the 
United States, is showing marked progress in favour of the operation 
of electric vehicles. In Montreal as against three electric vehicles of 
all sorts a year ago. there are now 10 trucks and 18 pleasure vehicles 
at the last report. Of the trucks the Montreal Light. Heat &;Power 
Company operate cne G.,V. 750 Ib. capacity ; one Lansdowne, 33-ton ; 
one General Motors. 3}-ton; one General Motors, 2-ton, and one 
Bailie runabout. The Ogilvie Flour Mills operate a 5-ton Lans. 
downe; the Toilet Laundry a 2-ton Lansdowne; the Canadian 
Express Company two 2-ton and one 1-ton G. V.. and the Eugene 
Phillips Electrical Works one 1,250 G. V. truck. In ‘Toronto the 
O'Keefe Brewing Company are now using four electric trucks, the 
Toronto Electric Light Company two, the Canadian Express Com- 
pany three, Robt. Simpson Company one, the Heintzman Piano 
Company one, The Murray-Kay Company one, and the Langmuir 
Manufacturing Co. one. Figures of the number of electric pleasure 
vehicles are not available but it is probably somewhere in the 
neighbourhood of 50. The city of Calgary early in the year placed 
an order for seven electric trucks with the General Motor Company, 
of Detroit. ‘These are three 5-ton trucks, two 3-ton, and two 1-ton. 


ELECTRIC VEHICLES IN BRITISH COLUMBIA. 


The number of electric vehicles at present in operation in British 
Columbia is 118, of this number 100 are pleasure vehicles and the 
remaining 18 are commercial trucks. Until the present year the 
sale of electric vehicles in this province had been pushed by agents 
who handle both petrol and electric cars. A few months ago the 
British Columbia Electric Railway Company was awarded an 
agency for. commercial cars, and immediately ¿entered upon a 
vigorous selling campaign in Vancouver. At the present time the 
company, besides owning one business car, operates a fleet of five 
electric trucks in its light and power department. The first electric 
truck was sold in Vancouver a little over seven years ago, and despite 
hard usage, itis to day stillin active service. A2-ton truck purchased 
last year by the Brackman-Ker Milling Company was used in Victoria 
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for a year, and gave such satisfaction that this year the company 
placed an order for one 5-ton truck and one 2-ton truck. 

A record was recently kept on the operation of the company’s 
5-ton truck for 27 days, and it was found that the truck averaged 
25 miles per day, the current consumed during this period amounting 
to 1,489 kw. hours. 


GLASGOW ELECTRICAL EXHIBITION. 


Judging by the plan of this exhibition, which is now being sent 
out by Mr. J. M. Freer, the general manager, the booking up of space 
is proceeding rapidly. The big supply houses are in the show, and 
also a number of cable makers. Vacuum cleaners should be well 
patronised in Glasgow if the number of electric machines exhibited 
is any guide for an opinion. There are still spaces to let, of course, 
and application should be made to 38, Bath-street. Glasgow. the 
offices of the exhibition. The show will be held at the Zoo Buildings, 
New City Road, Glasgow, from October 23rd to Nov. 15th. Spaces 
cost 3s. 6d. to 4s. per sq. ft., including erection of stand. 


“SUN” FANS AND HOLOPHANES. 


The most recent publications of the Sun Electrical Co. are devoted 
to the subjects of fans and holophane glassware. The company’s 
business in electric fans has extended considerably of recent years, 
owing to the addition every season of new types of both alternating 
and continuous current. On the present occasion we are asked to 


New Raitway Fay. 


call attention to a new pattern of railway and ship saloon fan which 
has been specially designed for fixing to the roof or walls of small 
compartments. It can be turned or swivelled in any direction and 
special stress is laid on the fact that it is not fitted with a regulator 
in the base; the latter is arranged for fixing’ separately as near 
the fan as possible. For the best work the motor is fitted with 
thrust and journal ball bearings. It is wound for d.c. circuits only, 
either for 24, 65 or 100 volts. We understand that it is suitable for 
working in tropical climates. The same list contains particulars 
of “ Sun ” centrifugal fans designed for either belt or motor drive 
and details are also given of small power{motors from 1-50th to 
1-6th H.P. for d.c. and a.c. circuits. 

The Holophane catalogue is a re-issue which contains, the latest 
designs in Holophane glassware. and particularly a number 0 
patterns for semi-indirect lighting. The well-known Holophone 
bowl and sphere fittings are included in the list, as well as an attractive 
range of ceiling fittings. 


[HE ELECTRICAL COP 
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2 
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IF YOU ARE 
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INTERESTED 


SAFETY APPLIANCES 


FOR YOUR 


GENERATING and SUB-STATIONS 


Ask for particulars of 


BRANDENBURG'S 


EGTIQNALIOING SYSTEM 


BRITISH PATENTS 21,001 and 21,149—1911. 


Sole 


esis, JOHNSON & PHILLIPS, Ltd. 


SWITCHGEAR MANUFACTURERS, 


Telegrams : 
Juno, Chariton-Kent. 


A PROGRESSIVE SOCIETY. 


The Society for Electrical Development held its annual meeting 
in Chicago, June 2, 1913, at the Hotel Sherman, at which the new 
board of directors was elected. 

Some of the by-laws of the society were amended, the most 
important being an amendment of Article IV., upon which is based 
the subscription payable by the members of the society. Manu- 
facturers and central stations have been paying one-fifteenth of 1 per 
cent. of their annual business, contractors and jobbers one-twentieth 
of 1 per cent. of their annual business. Some considerable objection 
has been raised to this plan becauses it discloses the amount of the 
annual business of the member. The amendment of the by-laws 
permits a man to join either on the one-fifteenth of 1 per cent. or 
one-twentieth of 1 per cent., as the case may be, or he may put 
himself in one of the classifications and pay his one-fifteenth or 
one-twentieth of 1 per cent. upon the mean average amount. This 
enables him to go into the Society without divulging too closely 
what his annual business amounts to, and at the same time permits 
of fluctuations in his business from year to year without disclosing 
the same in his annual subscription. As an instance of the desira- 
bility of this new classification, Mr. Wakeman, the general manager 
of the society, reports that at a meeting of the Electrical Supply 
Jobbers' Association, where he explained the new classification idea, 
he received 22 applications for membership, 16 of which indicated 
the class in which they wished to be included, and the other six 
stated the definite amount which they would pay on the one-fifteenth 
or one-twentieth of 1 per cent. of their business. 

The directors of the society met the same day and re-elected the 
officers and Executive Committee, the feeling being that those who 
were now in charge had become familiar with the working of the 
society, and were best calculated to carry on the work for another 
year. During the Friday morning session of the National Electrical 
Light Association Convention, June 6th, Mr. Wakeman read a 
Paper on the plans and aims of the Society for Electrical Develop- 
ment. During the discussion which followed, Mr. Henry L. Doherty, 
the president of the society, delivered an address upon the necessity 
for the full co-operation of the central stations with the movement. 
During the recent slogan contest inaugurated by the society for 


CHARLTON, LONDON, S.E. 


Telephone : 
Woolwich 438 (6 lines). 


the purpose of obtaining a slogan. 2,675 replies were received from 
all over the United States, indicating the widespread interest taken 
in it by the public. The slogan selected was '' Do it electrically.” 
It is expected that all the members of the society will use the slogan 
in all their advertising, also upon their stationery, &c. The mem- 
bership of the society now numbers 198, and its success is said to be 
assured. 


ALPINE OSRAMS. 


The highest railway station in the world, situated 3.475 metres 
above sea level, is lighted by means of Osram lamps. The illumina- 


GENERAL View OF JUNGFRAU RAILWAY AND} ELECTRIC TRAIN. 


tion of the trains has also been successfully carried out with the same 


make of lamp. The above illustration shows one of the trains used. , 


Digitized by Google 
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ELECTRIC VEHICLE PROGRESS. 


USE OF STORAGE-BATTERY TRUCKS AND CRANES 
IN BROOKLYN. 


The storage-battery electric truck and crane has proved a saver 
of time, labour and expense in handling merchandise at the 
piers and in the yards of the Bush Terminal Co. in Brooklyn, N. Y. 
The apparatus is a flat car with a swinging crane operated by a l-ton 
electric hoist at the forward end, while a storage battery supplies 
energy both for driving the vehicle and operating the hoist. The crane 
is capable of hoisting material and depositing it wherever desired, 
and it is constructed to serve as a locomotive to haul flat cars as well. 
For simple hoisting the machine is brought into position, the brakes 
ure set. and the vehicle remains stationary as the boom of the crane 
moves between the picking up and depositing points. By this 
method 300 castings, aggregating 65.000 Ib... were unloaded from a 
gondola car in five hours; a box car was loaded with 64 800 lb. 
barrels of plumbago in 25 minutes, and four cars were loaded in 21 
hours, the latter work including “* spotting " the cars. When mate- 
rial has to be moved less than 400 ft.. or in small quantities, the 
articles are lifted by the crane, conveyed to their destination by the 
vehicle and placed where desired. By this pick-up-and-run method. 
60 800 Ib. barrels of plumbago were moved 300 ft. in one hour, one 
helper only being required, and 150 300 Ib. boxes of rubber were con- 
veyed 75 ft. and loaded into a box car in 50 minutes. For shipping 
large quantities of freight over considerable distances the electric 
truck is used as a locomotive, drawing a train of flat cars on which it 
has placed its own load. The cost of operating one of these electric 
battery trucks at the plant of the Bush Terminal Co. is about $24 a 
week, including operator. interest, depreciation and electricity. lt 
is figured that the. cost of moving 1 ton (nine packages) 900 ft. is only 
3 cents. 


—_— ————— ———— = —M 


COMPARATIVE COST OF HORSE AND ELECTRIC DELIVERY 
VEHICLES. 

An interesting Paper relating to the cost of upkeep of horse-drawn 
vehicles against electric vehicles was read recently at the spring 
meeting of the American Society of Mechanical Engineers. Accord- 
ing to the ` Electrical World " the author. Mr. W. R. Metz, super- 
intendent of buildings in the U.S. Government Printing Office. 
Washington, was delegated to make a study of the question in the 
fall of 1910 in E government departments and private firms. 
and to submit a report on the advisability of replacing the existing 
horse and waggon service by electric trucks. 1t wasestimated. from 
the information obtainable, that an annual saving of $11.000 would 
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Table I.—Horse-drawn versus. Electric Vehicles. 


Electric trucks. Horse-drawn carts, 


2,500 lb. truck— 
Investment ............ $2,230.00 | Five carts (by contract). $3,004.80 
Maintenance, repairs, 


interest and depre- Five labourers (by con- 


ciation .........eeesee $530.28 tract) ................. $3,004.80 

Labour (one operator, —— 

two labourers) ...... $1.978.16 Total... $6,009.60 
qutl soris $2,508.44 


5-ton truck— 
'l'otal............ $2,396.84 Total 2: ss $4,857.76 


Table IL.— Yearly Cost of Horse- drawn and Electric Trucks. 


Tw ache: 5,000 lb. cart. | 5,000 Ib. electrie truck. 


EXPENSE qiisiestesssecoean $1.175.22 Expense D $3. 145.00 
Maintenance and repairs 703.87 | Maintenance and repairs 581.53 
Depreciation ............. 186.39 | Depreciation ............. 374.50 
Interest. qiuresvees aee ein’ 23:90. | MMEGEGNU- sericese Erie Due 74.90 
Labour coessoe peces oro one 2,455.10 | Labour ..................... 1.502.40 

Totale sderass $3,368.86 Total cccecccees R28 38 


—— —— 


REYROLLE::: 


| WALL PLUGS, FUSES, & | To 1910 HOME OFFICE 
| DISTRIBUTION BOXES) MEMORANDUM. 


— — — — — 


104 


Table III.— Performance of Horse-drawn and Electric Vehicles, 


RN ——————— 


2.horse ~ 
wagon, | 5000 Ib. 2,000 Ib. 1,000;1b. 
5,000 lb. electric | electric electri 


capacity. truck. | truck. | truck 


Average trips per dav ............... 4 8 8 9 
Mileage per day, average .......... 12 24 20 90 
Mileage per month (loaded half. 

MULV Jessie ee px ved SEE ads d NE saat 312 624 520 | 520 
Average load per trip, Ib. ......... 4,000 5,500 2.5 900 
Total load per day, Ib. ............... 16,000 | 44,000 20,000 | 8,100 
Total load per month, tons ....... 208 572 260 1053 
Total cost per month ................19280.74 $211.11 $187.81 |$180.93 
Cost per mile lese eo osoaree tee eus 0.800: — 0.338 0.361, — 0.347 
Cost per mile (omitting driver's | | 


and helper's wages) ............... 0.409' 0.138. 0.121: 0.107 


Table IV. — Electric V chicle Record, 


1,000 Ib. | 2,000 Ib. | 5.000 Ib. 

—— truck. truck. truck. 

Total miles uisa vr yu Ree EC EE E EDONS 6.524 5.842 6.504 
Ampere-hotrs- 4 sesescesecsoeseccceeesens ss 17,057 20,929 32,398 
Ampere-hours per mile ................ 2-61 3:58 4-08 
Kilowatt-hours «uisveetessexetessetseve ss 2,553-60 2,963-00 | 4,726-20 
Energy Cost icio ree ere arr ole VERE ES $31.31 836.37 $57.84 
Electrical s oevesos o ege YS Sd eZ dris 4.13 15.13 13.73 
Mechanical usi coscsasvasvevaxu E EE TER da ae 54.48 69.75 209.72 
Inspection 32x dexeoves me seca acute se Men 300.25 300.25 300.24 
Total COSTS. cao Doess Vac sense oy 17 $421.50 $581.53 


be effected by making such substitution, and, in spite of the fact that 
the change was made gradually. so that for the first year the service 
was carried on with both classes of vehicles, the saving during that 
time was in the neighbourhood of $12.000. 

The naval gun factory at Washington operated, among other 
vehicles, a 2,500 Ib. electric truck. furnished by the McCrea Motor 
Co., of Ohio, and a 5-ton electric Studebaker truck. The first-named 
took the place of five single-horse carts. and the latter displaced two 
two-horse waggons. The comparison between the annual costs of 
these trucks and of the vehicles which they displaced is given in 
Table I. 

More extensive data are given by Mr. Metz in connection with the 
practice of the Government Printing Office at Washington. In 
Table II. are shown figures comparing the annual costs for electric 
and horse-drawn vehicles of 5,000 Ib. carrying capacity. lt is stated 
that one of these electric trucks will, in general, replace two of the 
two-horse waggons of the same nominal carrying capacity. Table lll. 
shows a similar comparison. involving questions of mileage anl load 
in addition to cost. Finally, in Table LV. are given costs of operating 
electric vehicles of different carrying capacities, together with records 
of mileage and energy consumption. 

In describing the equipment used by the Government Printing 
Office, Mr. Metz states that the electric trucks were supplied by the 
Baker Motor Vehicle Co., of Cleveland, Ohio, and the battery equip- 
ment by the Electric Storage Battery Co., of Philadelphia. Pa. His 
Paper gives a complete and interesting account of the experience of 
the Government Printing Office with the two kinds of service, and 
also of the process of change from the old to the new system. 


ARC-PREVENTING INTERLOCE. 


The Adams Mfg. Co. inform us that their arc- -prev enting interlock 
consists of a patented device for transferring all main circuit making 
and breaking from the resistance contacts of a motor-starting 
rheostat to a special automatic circuit-breaker fitted with magnetic 
blow-out. They state that they have a panel arranged for demon- 


stration purposes from a lighting circuit, and will be pleased to send 
one of their engineers with the panel to submit it for inspection. 


ook so many different sizes of 


WHY! “DAR TEENG OLIPS? 


W al E N, the Patent ADAPTABLE ILE Earthing a and Continuity Clip wii at 


SEE OUR exalt. RUNDE eae MINING EXHIBITION, 
ROYAL AGRICULTURAL (HALL, LONDON. 
HANN & INGLE, 13, Albert Place, Bridge Street, 
MANOMEST Ske, (Or your Supplier.) 
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It tells us of the increasing sales; the popularity; — . Li o 
the profits that contractors are making out of I | 
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POPE ‘ELASTA 


What about you? Are you availing yourself of this money- 
making opportunity ? 
safe by recommending ‘Elasta’ Lamps ? 


THEY INFRINGE NO PATENTS 


Electric 
li Hythe Road, Willesden — 
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*B. & K." ELECTRIC RESTAURANT. 


We are asked to call attention to the fact that the “‘ B. & K.” Elec- 
tric Restaurant (the property of the Brompton & Kensington Elec- 
tricity Supply Co., Ltd.), a few doors from Earl's Court railway station, 
is now open to the public. This restaurant, in which all cooking 
operations are electrical, has been primarily established in order to 
demonstrate the advantages of the electric service in the home. We 
van ourselves vouch for the quality of the food and the excellence of 

he cooking. The completeness of the appointments are also such 
4s obtain in the best restaurants in London, whilst the cleanliness. 
convenience and comfort of the kitchen are most noticeable. Coffee, 
chocolate, &c., can be obtained in the forenoon, and luncheons. teas 
and dinners at the usual hours. We have already described the 
equipment of the restaurant in detail. Special attention has been 
devoted to the provision of luncheons and dinners, both'on table 
d'hote (2s. and 3s. 6d. respectively) and a la carte bases at moderate 
prices. A private room may be engaged for parties and tables can 


also be reserved by telephone. 


The management believe that in addition to the primary purpose 
for which the restaurant has been established it will prove of great 
benefit to the residents in the neighbourhood. We hope that central 
station engineers who come up to town will take the opportunity of 
having luncheon or dinner at this restaurant. In the former case 
they will probably have an opportunity of a chat with Mr. R. S. 
Downe, the enterprising general manager of the Brompton & Ken- 
sington Accessories Co. 
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ENGINEERS’ STORES. 


We must compliment Messrs. W. H. Willcox & Co. upon the 
excellent style and arrangement of their new catalogue. Although 
It is a publication of over 700 pp. it measures only 61 in. by 8in. by 
lin. thick, When we state that the index pages number 14 in all, 
some slight idea may be obtained of the comprehensive character of 
the publication. Our readers will be principally interested in the 


sections dealing with engine and dynamo oils, greases, oil filters, 
storage tanks, steel and copper oil cans, leather belting. engine and 
pump packing, boiler coverings. feed-water heaters, boiler fittings, 
steam traps, steam indicators, and boiler tube cleaners. There are, 
of course, innumerable items of general engineering interest, but 
space will not admit of our referring to these in detail. The section 
dealing with engineers’ tools for both metal and wood working is 
very complete. . There is a section on hand cranes, hoisting crabs and " 

friction hoists, wall and pillar cranes, shear legs, overhead travelling ur 
runners, and worm-gear pulley blocks. A considerable amount of 
money must have been spent on the preparation of the catalogue, and 
our readers who are interested in a publication of this class cannot do 
better than show their appreciation by writing to the company at 
their head office, Southwark-street, London, S.E., for a copy. ts 


S n A 


THE “ WIRUMITES ” OUTING. 


The fourth annual outing of the Brimsdown Lamp Works was held 
on Saturday, June 28th, when the employés, including also the staff p^ 
of the head offices in Kingsway, journeyed to Southend-on-Sea. ram 
Glorious weather prevailed throughout the day. Luncheon was $ 
served in the ‘“‘ Kursaal,” and it was a particularly gay company that i 
sat down to an enjoyable repast, Mr. C. Reiss, managing director of 
the Company, being in the chair. Mr. Brunessaux proposed, in 
pleasing terms, “The Brimsdown Lamp Works, its Managing 
Director and Works Manager." a toast which was vociferously 
honoured. In response, Mr. Reiss dwelt upon the excellent relations A 
existing between the management and the executive staff. He 
mentioned that there was every indication for a bright and pros- 
perous future, and he also desired to impress upon them that he was 
among them as a fellow worker under the banner of ‘‘ See Things in 
a Better Light." At the conclusion of this speech, which was re- 
ceived with hearty applause, the party adjourned for a photograp 
to be taken, after which the members were free to enjoy,themselve* 
in their own way. The return journey was made after 10 o'clock, l 
and it was nearly Sunday morning before many reached home. 1 


IE 


SUPPLEMENT to “The Electrician," July 4, 1913, 


*EYE-REST" LIGHTING IN A SPEECH ROOM. 


One of the latest and most interesting '' eye-rest " installations 
is in the Temple Speech Room at Rugby School. It is claimed that 
this installation refutes all the charges of '  shadowlessness " and 
“ flatness " which have been urged against indirect lighting. The 
illumination is said to be uniform and well diffused, but there is no 
suppression of detail or relief ; indeed, the light and shade effects 
are what would be obtained from daylight illumination. The room 
is fairly lofty, and the “‘ eye.rest " fittings are suspended close to 
the ceiling ; but the pictures on the lower part of the wall are well 
lighted—much better, so the makers state, than would be the case 
with special picture-lighting fixtures. "The installation consists of 


SrrkEcH Room, RUGBY SCHOOL, SHOWING Bowr FITTINGS LOWERED 


BY SUSPENSION CONTACT GEAR. 


one 55 in. fitting containing nine 200-watt lamps in the centre 
of the room, one 36 in. fitting containing nine 100-watt lamps at 
each end, and one 24 in. fitting containing three 100-watt lamps in 
each of the transepts. There are thus five '' eye-rest " fittings in 
all, containing Mazda lamps with a total wattage of 4.200. The 
fittings are attached to the ceiling by means of contact suspension 
gear, so that they can be lowered to the ground for cleaning. The 
B.T.H. Co.'s illuminating engineers have designed many excellent 
" eye-rest " lighting installations, but it would appear that they have 
surpassed themselves in the Rugby School installation, which is a fine 
example of interior illumination. Architects and contractors who 


The ALUMINIUM CASTINGS Co., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 
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have illumination schemes in hand are advised to inspect this instal. 
lation, or to call or write to the B. T. H. Co.'s illuminating engineers 
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AN ALCOVE IN THE SPEECH Room, RUGBY SCHOOL. 


at Willesden, or Mazda House, Upper Thames-street, E.C., for 


further information. 


The ALUMINIUM CASTINGS 00. 


GREENOCK. 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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A CHEQUE STORY. 


We have received the following as an actual letter sent in to an 
electricity supply cashier's department in response to repeated 
requests for payment of the overdue account. Needless to say the 
writer is a doctor :— 

'" Mv Dear Str: I enclose a cheque for your account. Kindly 
pardon delay, but I am a very busy man, and when one comes home 
after operating one procrastinates and mentally says, ' I will send 
the cheque to-morrow.’ To-morrow comes; the telephone rings for 
an urgent case. When one gets to the case, it is a patient suffering 
from wind in the bowels or constipation. One orders an appropriate 
remedy, and on jumping into one’s car one mentally says, ' I will 
send that cheque as soon as I get back.’ On one's return a dolorous 
old patient, suffering from piles, gall stones, or some chronic intes- 
tinal disorder, complains that one has kept them waiting. With 
profuse apologies one asks them to come into the consulting room, 
mentally saying as one follows them up, ‘Oh! Lord ! if Thou should 
be extreme to mark what is done amiss, who can abide ?' Your 
firm is the only one, I think, that can abide, for I do think you 
are long-suffering and can distinguish between those who are honest 
and those who are deceitful. ” 


TEES QERERS RUN 


OSRAMS ON THE BEACH. 


Excellent weather contributed to the splendid holiday which the 
members of the Osram and Robertson Lamp Works enjoyed on 
Saturday, June 28th. Between 700 and 750 of the staff and em- 
ployés journeyed by special train to Southsea, and from thence by 
boat to Ventnor, L.O.W. Dinner was provided at the Grand Central 
Hotel, Portsmouth, and tea at the Hotel Metropole, Ventnor. The 
catering left nothing to be desired, and, with the exception of the 
loyal toast, speeches were conspicuous by their absence. Everyone 
seemed in good spirits, and kept so throughout the day. The 
' Classical Concert "(?) on the deck of the steamer on the return 
crossing was a howling success. The outing was unanimously 
pronounced *' great" by all who attended, an appreciation which 
speaks well for Mr. Jordan’s organisation. The day terminated and 
the jolly party broke up to the strains of—almost everything. at 
11:15 p.m. at Addison-road station, Kensington. 


Meera Ene 


Every housewife knows the discomfort of iron- 
ing, these hot days. Therefore she is in the right 
mood to hear all about the Western Electric 
Triangle Iron. Tell her of its advantages—no 
dirt—no dust—no varying heats—just a clean 
electric iron, the correct temperature, with the heat 
located in the iron and not in the atmosphere. 


Western Leche Company Lied 


Works:—NORTH WOOLWICH, LONDON, E. 
Also Branches at,;BIRMINGHAM, CARDIFF, GLASGOW & LEEDS. 
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Triangle 
IRONS 


Write To-day 


for Descriptive Circular. 


MAZDA AUTOMOBILE LAMPS. 


A folder illustrating and pricing the various types and sizes of 
Mazda drawn-wire automobile lamps, issued recently by the B.T.H. 
Co. (Ltd.). 77, Upper Thames-street, E.C., appears opportunely 
during the present boom in electric lighting for motor cars. 

These lamps are not. merely standard lamps made in small sizes, 
but have been specially designed for the peculiar conditions of 
motor-car service. They are said to be unaffected by jolting or 
vibration, and are. of course. much more efficient than carbon 
filament lamps. Three classes of automobile lamps are shown in 
the folder referred to: (1) Headlight lamps, (2) side and rear lamps, 


VrEWS OF MAZDA AUTOMOBILE LAMPS. 


and (3) tubular and festoon lamps for interior lighting. In each 
class the lamp filaments have been constructed with the object of 
giving the most suitable distribution of light for the particular pur- 
pose. The headlight lamp, for example. has a small helical 
coil filament, approaching as nearly as possible the theoretical point 
source, so that when used in a parabolic reflector all the light is 
thrown forward in a parallel beam. These lamps are supplied in 
voltages from 4 to 12 and in candle-powers from 6 to 50. Side and 
rear-light lamps are made in voltages from 2 to 12 and in candle- 
powers from 1 to 12, while the tubular and festoon lamps range from 
2 to 12 volts and from 1 to 8 c,p. All automobile lamps (excepting 
festoon lamps) can be supplied with any standard type of cap 
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Scholey Motors 


OR either Alternating or Direct Current Circuits, 
are worthy of the careful consideration of power 
users, for the reason that they are of High-class 

Design, bear unmistakable evidence of Careful and 
well-finished craftsmanship, and are offered at com- 
paratively moderate prices. At the same time cheap- 
ness has not been arrivcd at by any sacrifice of quality 
or skimping of materials, but by improved methods of 
manufacture, which enables us to meet any legitimate 


competition from home or foreign manufacturers. 


The foregoing remarks arc taken from our Catalogue on Motors, 
A.C. Motors is Catalogue No. 20. 
D.C, ,, 22. 


99 99 99 
Kindly write for them, sent post paid. 


 SCHOLEY & CO., Ltd., 
| 151, Queen Victoria Street, LONDON, E.C, 
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OSRAM CENTRAL STORES FIRE BRIGADE. 


In every department of the G.E.C. organisation the importance 
of an efficient fire brigade is fully recognised. Interest at present 
is centred chiefly in the new fire brigade formed at the Osram Central 
Stores in Union-street, Southwark, which are worked in conjunction 
with the General Electric Co.'s Union-street Works, Southwark. 

At this department of the General Electric Co. the main stock of 
Osram ‘drawn-wire lamps is stored, and one can readily imagine 
what extreme precautions must be taken to secure safety to the 
large staff employed and to the valuable stock. The fire brigade 
at the Osram Central Stores consists of 23 members, with Mr. C. 
Rennie as captain. 

Mr. W. Riley, formerly of the Metropolitan Fire Brigade, has been 
engaged as instructor. At present weekly drills are being held 
under Mr. Riley's instruction, and the enthusiasm with which the 
members of the brigade are taking up their duties augurs well for 
the success of the brigade. Practice is held weekly, and drills have 
shown that the staff can be dismissed from the premises, and the 
firemen be at their posts, in 30 seconds. 


H.M.A.S. “ AUST g 


As our readers are probably aware, H.M.A.S. “ Australia” is the 
battle cruiser which will be the flagship of the first unit of the Aus- 
tralasian squadron ; she is to be manned largely by Australian-born 
seamen and by seamen who have sailed in Australian waters, and the 
cost of her building and equipment has been borne by the Common- 
wealth Government. On Monday last the King inspected her pri- 
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BRITISH MADE 


OUNTY 


METAL 


LAMPS 


STRONG AND LASTING. 


Speciality —16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


Works : 


Safes Office: 
3, STAPLE INN, 
LONDON, W.Q. 


Tel. : HOLBORN 6323... 


AGNES ROAD, 
UXBRIDGE ROAD 
AQTON. 
Tel. : CHISWICK 1114 


vately at Portsmouth and honoured the Australian Navy by knight- 
ing its first commander-in-chief, Rear-Admiral G. E. Patey. on the 
quarter-deck. An item of interest to our readers in connection with 
this vessel is the fact that she carries a ring main cable which is, we 
believe, the largest that has ever been installed on any ship. We 
show a full-sized illustration of this cable and it will be observed that 
its diameter is nearly 3in. Its sectional area is 2 sq. in. and its 
weight per 1,000 yds. 234 tons, the specification being as follows ; 
169 H.C. tinned copper wires each 0:124 in. in diameter insulated with 
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SECTION OF LARGE Rina MAIN CABLE. 


long fibre paper, sheathed with a solid drawn tube of lead, served with 
tarred jute yarn and armoured with galvanised steel wires, left bright. 
H.M.A.S. *" Australia" was built by Messrs. John Brown & Co. (Ltd.), 
of Clydebank. and the cable referred to above. as well as the whole 
of the cable used in the vessel, was supplied by W. T. Henley 8 
Telegraph Works Co. ( Ltd.) : | 
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THE 


ROUND TABLE. 


We have searched the accounts of the visit of their Majesties 
to Lancashire for a report of the conferring of the honour of 
knighthood on “ C.T.S. ” Brooking, at Warrington. Will our 
local correspondent oblige ? 

* ok * * 

By the application of electric currents barnacles can be 
cleared from ships! bottoms. The reports state that only 
occasional application of the treatment is necessary. Here is 
another source of revenue for the « Point Fives? in seaport 
towns. l 

* * * * 

Will the next Electrical Society be called the Institution of 
Artful Switchers, and will the first president be Mr. W— P— 
M—? ` 

* * * * 

Our Blackpool correspondent. reports that tradespeople are 
complaining of losses as the result of a new form of enterprise 
amongst thieves, large electric lamps left out over shop doors 
having been taken away in the night. The names of the stolen 
lamps are not vouchsafed to us. 

* * * * 

For the third time we are, doubtless deservingly, provided 
with a new telephone number and on another exchange, too. 
We had treated the matter quite seriously until the new 
directory arrived when we find that the number is wrongly 
given as City 4968, instead of 4698; we therefore conclude 
that the whole thing is a little joke of the P.M.G. at our ex- 


pense. 
* * * * 


According to the “ Electrical. Review," N.Y., of June 14, 
1883, the tallest electric mast in the country has been erected 
in Minneapolis, Minn, Itis surmounted with eight lights, each 
of 4,000 c.p., which diffuse light enough to enable anybody 
within a radius of I'mile to tell the time by his watch at night. 
The science of illumination seems to have retrograded since 


those days. 
* * * * 


In proposing the toast of *: The Corporation. Tramways, 
His Worship the Mayor and the Deputy Mayor," at a luncheon 
preceding the Croydon Corporation Tramway Sports, Alder- 
man Ivey referred to Mr. Goodyer's ability to keep the trams 
“afloat ” in spite of the keen competition of the motor “buses, 
lt is to be hoped that the speaker had no thoughts of liquida- 


tion in his mind. 
* * * * 


According to a report in a Continental contemporary, a 
Zoelly turbo-generator at the Essen power house burst all to 
pieces, parts of the machine flying in all directions, through 
the roof and one of the walls. An adjoining unit was also 
on fire. The machine was 9,000 kw. 5,000 volts, and by 
common consent the speed may be recorded as 5,000 revs. 
per min. ! 


PRIMA E a ERE ETERNI IR EE 
SIMPLEX CONDUITS Lo. 


Garrison Lane, BIRMINGHAM. 
Manufacturere of— 
CONDUITs, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
| AND COOKING MATERIAL, &e, 
———— LL | 


SUPPLEMEN? to “The Electrician,” Julg 11, 1913. 


The adjoining cartoon, taken from an American conteme 
porary, 18 commended to the notice of the new I.M.E.A, 
Committee, which-has been formed to deal specially with the 


subject of electric vehicles, It is sufficiently good to be made 
the basis of a poster—when the time comes, 
* * * * 
The following verse taken from “ Ben Franklin Monthly ” 
may be appropriately commended: to the notice of lagging 
subscribers to the E.T.B.I. £1,000 fund -— 


There are thousands who tell you it cannot be done, 
There are thousands who prophesy failure, — 
There are thousands point out to you, one by one, 

The dangers that await to assail you. 
But just buckle in with a bit of a grin, 
Then take off your hat and go to it. 
Just start in to sing as you tackle the thing 
- That “ cannot be done ” and you'll do it. 
: * * * * y ! 


In our correspondence columns this week will be found a 
letter from Mr. A. Nichols Moore on the subject of the “Point 
Fives." Some of his aspersions are cast in such a way as to 
merit the attention of the Secretary of the Association.. We 
do not doubt that A. Hugh (0-5) will provide a Roland for Mr. 
Moore's Oliver. It may come to pass that when Mr. Moore 
gets his new plant running he will generate sufficiently 
economically to become a Point Two Five, and thus carry the 


movement a stage nearer Mr. Ferranti's ideal. 
* * * * 


OUR HOT PLATES. 

No. 55 to— l 

Mr. J. Alex. Bell for * getting the bulge ” on the Aberdeen 
electrical contractors. 
No. 56 to— | 

Mr. G. G. Bell for his “ coal sucker ” at Hammersmith Elec» 
tricity Works. | 
No. 57 to— 

Messrs, A. ]P. Lundberg for their new Improve Miaget Pivot 
switch. 


No. 58 to— 


Mr. Perren. Maycock, M.LE.E., for his. Electric Light - 


Switching Competition. 


THE “POINT FIVES.” 
Mr. J. Horace Bowden (Poplar). F. W. Purse (Carlisle). + 


Mr. 

Mr. H. F. Street (Southampton) | Mr. S. T. Allen* 
Mr. W. H. Cooke (Luton), Mr.W.G. Pickvance (Wrexham)t 
Mr. T..Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson ( Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool).t 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham).t 
Mr. J. W. Hame (York), 


* Honorary member for 12 months, f Freshers, 
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SUPPLEMENT to " The Electrician.” Jaíg 11, 1913: 


SIEMENS 


OF COURSE YOU KNOW 


THAT REAL ECONOMY GENERALLY CONSISTS 
IN USING THE BEST. 


SAFE RELIABLE 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, SW. 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, E.C. 
Telephone : City 9399, Telegrams: “ SIEMOTOR, LONDON.” 


BRANCHES : 
BIRMINGHAM — GLASGOW SHEFFIELD OALOUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG — BOMBAY PENANG MELBOURRE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON — TORONTO 


«EYE RESTAURANTS." 


In spite of the desirability of good lighting. both as a means of 
advertising and also as a condition of comfort, the illumination of à 
great many restaurants is still characterised by '' glare " and bril- 
liance. During recent years attempts have been made to educate 
people in matters of lighting higiene, and they are beginning to resent 
"any scheme of lighting which does not contorm to madern standards 
of illumination. In anticipation of this feeling. a number of res- 
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INTERIOR * Eve RESTAURANT.” 


taurants'and tea room proprietors have had their lighting installations 
designed with a view to the comfort and restfulness of the public, 
and have found that the slight extra cost of such installations has 
proved an excellent business investment. These improved installa- 
tions have in many cases taken the form of '' eye-rest " indirect 
lighting, the system which possesses the qualities required in res- 


iro 


taurant illumination. The “ eye-rest'"' system provides a softly 
brilliant and perfectly diffused illumination which seems to give a 
good appetite to restaurant patrons. 

The Mazda lamps and “ X-ray " reflectors used in this system are 
hidden by the opaque bowl of the fitting. and there is a total absence 
of glare. The secondary reflection of the light from the ceiling gives 
it the quality of mellow and diffused sunlight. The *" eye-rest " 
system of lighting has been installed in a large number of hotels. 
restaurants and tea rooms. and in every case the effect has been 
entirely attractive and reposeful. A recent installation is in the 
tea room of the New Empire Cinema. Newcastle-on-Tyne. and here 
the ‘‘ eye.rest " fittings have been spec;ally designed to harmonise 
with the pleasantly bizarre character of the decorations. 


NEW «*GEEKO" INTERCOMMUNICATION TELE- 
PHONES. 


Improvement in telephones has a tendency, not only to greater 
efficiency in construction and design. but also to simplify operation 
for the user of the instrument. In the old types of intercommunica- 
tion telephones it was necessary to perform several movements in 
order to effect a connection. This objection has been entirely 
removed in the new ** Geeko " double-line intercommunication tele. 
phone, which will shortly be placed on the market by the General 
Electric Co. (Ltd.). 1t requires only one operation for selecting and 


ringing. In other words, push one button once only. Besides sim- 
) 
GENERAL APPEARANCE OF WALL- TYPE 
Ix TECCOMMUNICATION. TELEPHONE. 


plifying the operation of these telephones, improvements have been 
made so that they are said to be free from all ‘< cross-talk — eX 
perenced with single-line telephones. The " Geeko"' double-line 
auto-reset wall and table intercommunication telephones comprise 
a hand combination fitted with Hunningscone-Deckert transmitter. 
induction coil, circular bell, automatic cradle switch, speci y 
designed comb:ned line selecting and ringing auto-reset push. buttons. 
All terminals are enclosed, and the external metal parts are nicke 
plated. The woodwork is of well-seasoned polished walnut. The 
table set is provided with cord and wall rosette. The wall type B 
shown in illustration. The prices of these telephones are, we under: 
stand, strictly moderate, and vary according to the number of lines 


required. 


HE ELECTRICAL CAP 
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Telephone: 
ESTABLISHED 1875. Juno, Charlton-Kent. Woolwich 438 (6 lines) 


OIL BREAK 
SWITCHES 


ROTARY TYPE 
UP TO 3000 VOLIS: 


É 


SUITABLE for WALL MOUNTING 


FITTED WITH OVERLOAD 
AND NO-VOLT RELEASES. 
FITTED wirTH LOOSE HANDLE 


SO THAT THE SWITCH CANNOT | 
BE HELD IN ON AN OVERLOAD . . With Tank Removed, 
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SUPPLEMENT to “ The Electrician,” July 17, 1913. 
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MCSCICKI 
CONDENSERS. 


GILES’ 
VALVES. 


LIQUID 
SWITCHES. 


H.T. CUT-OUTS. 


Etc. 


ISENTHAL & CO. 


(Department 4), 
Denzil Works, Neasden, London, N.W. 


Contractors to the Admiralty, War. India and Colonial Offices, de. 


ISENTHAL == 
, NEASDEN:? ] 


LOUD-SPEAKING TELEPHONES. 


We illustrate patterns of loud-speaking telephones from which the 
makers claim the following advantages :—(1) The loudness is not 
obtained by allowing large currents to pass through the microphone 
causing the carbon granules to agglomerate and reduce the volume 
of sound, but by the special construction of the microphone and the 
method of connections. (2) The current passing through eack 
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SIEMENS Lovp-S8rEAK!NG TELEPHONES. 


microphone is only about 0:07 ampere. (3) The speaking current 
does not pass through the source of supply but directly through the 
receiver. The articulation is consequently unimpaired. (4) The 
microphone is constructed in a 1emovable capsule form and is per- 


1t2 


fectly watertight. This feature is very important, as the presence 
of moisture on the carbon granules prevents clear and loud speaking. 
(5) The fransmitter diaphragm is of aluminium and not carbon, 


. (6) In addition to the capsules the cases of the instruments are 


watertight as well as the microphone capsules. 

The absence of agglomeration of the carbon granules in the trans- 
mitter, due to the small current, enables speaking to be maintained 
for an indefinite time without diminution of loudness or clearness. 
It is not necessary to speak loudly into the transmitter, ordinary 
conversation and even a whisper being heard clearly at the distant 
receiver, The simplicity of the connections reduces the number of 
parts liable to get out of order and also the points where leakage can 
take place and interfere with the speaking currents. All operations 
of calling and indicating are done without the use of relays in the 
telephone or exchange board. The instruments are manufactured 
in two types, the ordinary type with fixed trumpet, and the engine- 
room type with movable ear trumpets for particularly noisy situa- 


tions. The ordinary type is also supplied mounted in a hood sup- 


ported on a column for deck use, such as for docking purposes. Both 
types are so arranged that, without any alteration, a bell or indi- 
cator. or both, can be added. In addition, they can be connected 
directly in pairs. or grouped on switches or connected to an exchange 
board. The instruments are arranged for working on 15-volt. 
circuits, current at this pressure being obtained either from the ship 
lighting mains by means of a potentiometer resistance, Or from 
batteries. Complete installations are undertaken and quotations will 
be submitted for all accessories. including instruments. cable, line 
coils. switches, exchange boards, batteries, motor-generator or resist- 
ances, to form installations of any number of instruments. Full 
particulars from Siemens Brothers & Co., Woolwich. 
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OSRAM LAMPS IN THE FAR EAST. 


Recent advices from the G.E.C. of China (Ltd.) show 4 brisk 
business in the electrical industry in that Far East, and the illus- 
tration which we reproduce herewith may prove of interest to our 
readers in more than one respect. 
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SCENES IN MODERN CHINESE TowsS. 


Until (comparatively ‘recently electric:ty was hardly heard d 
in China, and to-day nearly all the prncipal buildings. St^ 
à À ped with elec 


tramcars, &c., of the more important citios aro equip 
trio lighting in which Osram lamps figure prominently, 
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== Do not think of Indirect Arc Lighting as something experimental, = 
E half-developed, little-tried. It is a Proved success, when carried == 
== out on the == 
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== Into the “ Eye-comfort ” System we have put years of practical == 
== experience in illumination work; and the result is the solution = 
== of many problems which cannot be solved by the haphazard == 
== . hanging up of a lamp and a reflector. l == 
== A selection of over eighty names, representing fifteen industries . == 
== and some thousands of lamps, is given in our new booklet ; == 
== | each name means a satisfied, enthusiastic British user of the == 
= ~ Union “ Eye-comfort " System. Let us send you a copy. of the == 


== book—* The Union ‘Eye-comfort’ System in Actual Service,” 
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Co., and the adjoining illustration is concrete evidence of the practical 
nature of their ideas on the sub ject. The aero shop window novelty 
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ELECTRIC AEROPLANE WiNpow NOVELTY FOR THE DISPLAY oF Goons. 
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is designed to attract attention in the first place to the window, and 
in the second place to a particular item in it ; the latter is placed in a 
prominent position, and kept constantly rotating so as to show all 
its good points. The illustration is self-explanatory. The miniature 
monoplanes at each end of the pivoted boom are fitted with tiny 
motors and propellers, and also each have a diminutive but powerful 
searchlight. A 4-volt accumulator of fair capacity will keep the 
device turning under the thrust of the propellers. On the small 
circular table.which is glass. at the centre of the boom, the ob ject to be 
displayed is placed. The list price of this novelty is only 39s. (of 
course without the accumulator). ; 
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"| PROSPECTIVE BUSINESS IN ELECTRIC 
SIGNS. 


— 


In America the electric sign has been effec- 
tively used as an aid to publicity in practically 
every kind of business. The most striking 
S7 feature of a night photograph of any large 

American town is the number of illumi- 
nated signs. If the electrical tradesman in this 
country would appreciate the amount of busi- 
ress whieh could be done in signs he would 
tke greater advantage of opportunity than he 
Coes now. In this perticu'ar line he has an 
appeal to every branch of trade, and he can 
supply at reasonable cost a sign which will 
compel attention at night, and effectively fulfil 
its purpose during the day. Siemens’ new 
price list D.8 contains a representative selec- 
tion in classified sections. For instance, the 
section dealing with signs for theatres includes 

, & number of interior and exterior designs which 

| are regularly applied to this class of business, 
—_.....| especially in the case of picture theatres, 
where the main portion of the house is in 

darkness practically the whole time. Special 
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NOTE INTERLOCKED CIRCUIT. 
BREAKER, WH.CH  ALWAYS 
OPENS AND CLOSES MAIN 
CIRCUIT. FITTED WITH 
AUXILIARY CARBON CONTACTS 
AND POWERFUL MAGNETIC BLOWOUT. 


ADAMS MANUFACTURING C0., LTD., BEDFORD & LONJON. 
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reference should be mede to oplex glass. Oplex (registered) 
glass panels are produced by a special process which enables a 
coloured grcund to be “ fired " on to a sheet of white opalglass. By 
this means the precise effect of duplex glazing is obtained by the use 
of one shcet of glass only. Oplex panels enable the weight ofthe 
complete sign to b» considerably reduced. The effect is, we under- 
stand, absolutely permanent, and the materil can be adapted to 
. designs where duplex glazing is impossible. A number of flashers 
are also listed for use in’ conjunction with these signs. 


ELECTRIC LIGHT SWITCHING COMPETITION. 


In the history of clectrice! development there have been numerous 
- eases where the introduction of some apparatus, method, system or 
cpplieation has fallen to the lot of one firm. The names of many 
such pioneers could be cited, and we may venture to include A. P. 
Lundberg & Sons in this category, for fairly obvious reasons. 

' Electric lighting is the most widespread use of electricity. and the 
bulk of it is effected by means of glow lemps. Electric lighting con- 
cerns the vast general public more closely then any other electrical 
“pplication, and from the users’ point of view, the primary essen- 
tials are good illumination and convenient control. The latter. of 
course, ecnomises current. It is common knowledge that the art of 
illumination —in other words, the ert of disposing the lamps and their 
shades and reflectors in an effective manner—has only been studied 
and applied of recent years; and there is another art, the art of 
control or of switching, which has only so far been properly con- 
sidered by the more enterprising of consulting engineers and con- 
tractors. | 

In most practical wiring classes the making of joints is still the 
chief feature, despite the fact that it is now seldom necessary to make 
joints. Many more important matters, including illumination and 
. switching, are dealt with in a haphazard way, if they are dealt with 
at all. We give below particulars of prizes which Messrs. Lundberg 


offer for competition amongst- those who care to study their booklet, . 


* Lektrik Lighting Connections "* and work out by its hely à set $ 
questions relating to its contents. Most of these questioL- are a 

directly answerable from the booklet, but are real tests that t : 
examinee can see between and beyond the circuits described an 

illustrated therein. There is no fee for the examination, and it : 
only necessary to work out the answers to one of the three sets 0 

questions. The answer papers of those competitors residing In a 
near Great Britain must be sent in not later than Sept. 15, 1913 ; i 
of those residing far away—in the distant Colonies, for example 1e 
later than Feb. 2, 1914. There are no restrictions as to the age mn 

position, or to the number of entrants; and copies of a 
circular on the subject may be applied for by any who are interested. 
As regards the examination. section 1 relates to pp. 1 to 8 (excepting 
matter relating to serios-parallel, “ Marvel," and pilot switches); i. 
22, and 24 to 39. Section 2 deals, in addition, with the easier circuits 
in all the other divisions of the booklet. Section 3 deals with the 
whole of the booklet. 

Preliminary (No. 1), intermediste (No. 2), or advanced (No. 3) 
electric light switching certificates will be awarded to all En 
whose papers show a proper degree of excellence ; but those n oe 
No. 3 papers which fall below. the standard may be awarded ee 
grade certificates. The following money prizes will be given ^ 
respect of the papers received by Sept. 15 next: First prize, ue 
second prize. £2; third prize, £l. First consolation prize, * 
second consolation prize, l5s.; third consolation prize, 10s. ab 
six competitors who follow the prize-winners, in each section, Mall 
presented with copies of Messrs. Lundberg's helf-crown book, ^n 
Switches, &c., and Their Circuits.” . nd 

The conduct of this examination, and the award of pra ck 
certificates, have been placed in the hands of Mr. W. Perren Maye a 
M.I.E.E. The results of the competition (so far as concerns those dpi 
received by Sept. 15 next) will be pubtished in the a 
columns of the English electrical papers in the first week of Nov... x 

Interested readers should apply to Messrs. Lundberg for copie 
the examination papers. 


* Price 7d. post free to any address at home or abroad, of ‘ The Elec- 
trician”’ Printing & Publishing Co. > >- -=> = T 
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MAKERS: 


George Street, Birmingham. 


TELEPHONE : 6400 CENTRAL. 
GRAMS : “ WIGGIN BIRMINGHAM.” 


"IMP" SWITCHES. 


The long list of tumbler switches which Messrs. Lundberg have 
produced for the betterment of domestic electricity control has re- 
celved a notable addition in the “ Imp ` switch, of which particulars 
ère before us. This has been introduced to meet the ever-increasing 
demand for a flat switch for domestic service. The projection of 
some patterns of tumbler switch is quite abnormal, and it is not 
unusual for the switch knob to foul the door if the switch has been 
fixed by a none too Observant wireman. The householder is also 
constantly subjected to the indignity of bum ping into the switch. It 
Will be seen from the ad joining illust rations of this new switch that 
not only has the movement been compressed within the minimum 
depth but the knob is lozenge-shaped, and adds to the flat appearance 
of the switch. The makers claim for this kind of knob that it ig“ less 
penetrating `“ than the ordinary spherical knob, and by this we think 
that what is meant is that there is a softer and less harsh feeling 
about the knob than with the spherical pattern. The actual move- 
ment is practically identica] with Messrs. Lundberg's well-known 
“ pivot " design. It is interesting to note that the name of the switch 
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THE Two-Way “Jyp” Switch WITH AND WITHOUT COVER. 


was derived from the initial letters of the designation “ improved 
midget pivot," which was decided upon fur the switch. The 
features of this pivot construction are worthy of enumeration. There 
l3 a variable leverage movement ensuring an eccentric rubbing of the 


HENRY WIGGIN & CO., Ltd., 


| SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC. 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now Specified hy the Admiralt y, 


AGENT: 


| 
l LIONEL ROBINSON, 
| .9, Staple Inn, London, W.C. 


PHONE: 6323 HOLBORN. 
TELE IGRE "FERRYDUM, LONDON." 


fixed and moving contact surfaces against one another, a positive 
action and locked-on position; the details of construction include 
tinned steelfeontrol (spring, tinned dou ble-clip contact springs, and 
mica s the insulation of the material between all current-carrying 
perts and the frame. We also illustrate how, by the addition of a 
lipped steel ring to the porcelain 
base, a collar is formed round the 
top half, and affords » means of 
fixing. as there are holes drilled 
in it for the screws. The makers 
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claim that in this way the switch i * wk 
can he fixed in wood b'ocks. eT -a 
panelling, &c., with a minimum | "mm 

| 


TM 
of cutting away of the wall. The i i 
switch is made in the single and | il 
two-way types for both surface 
and flush Work. A variety of THE MPS WACH wH RiNG 
cover designs in both metal FOR FIXING SwiTCH TO. RECESSED 
and porcelain is offered, and BLocks. 
fixing rings for covers, together 
with locking keys, can be provided. Arrangements can be made for 
earthing the cover and knob through one of the fixing screws, pro- 
vided, of course, that the latter is attached to an earthea support. 
Full par! ieulars of this intercsting switch are contained ia list S. 35 
Just published. 

Messis. Lundberg have alco issued a *econa ana enlarged edition of 
their speci] circular “ H,” dealing with tumbler switches for the 
control of heating and cooking apparatus. We dealt fully with this 
subject in ou: issue of June 20, pointing out how Messrs. Lundberg’s 
switches can be employed with the greatest advantage in this par- 
ticular field. 
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000 TONS, 


of Aluminium now in 
TRANSMISSION LINES. 

Spans of 1,970 ft. downwards. 

- The British Aluminium Co., Ltd., 109, Queen Victoria St., Londen 
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DISTRIBUTION 
BOXES 


These boxes are made in all sizes from 
single way 25 amp. up to 9 way 400 
amp., and they meet the Home Office 
Regulations in every respect. 

The Fuses are self-aligning. 


See Pamphlet ? for Fuses and 
Pamphlet 20 for Distribution Bowes. 
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STREET LIGHTING AND WEATHERPROOF FITTINGS. 


The electric! contractor and the station engineer who is carrying 
on an active campzign in competition with gas and other illuminants 
for shop and street lighting will do well at the present moment, now 
that the summer months are with us, to complete his plans for the 
coming winter. The lamps and fittings manufacturers are waking 
up to the importance of vigorous action, and are certainly doing 
their utmost to supply as great a variety of designs as will enable 
practically every lighting requirement, either general or special, to 


STREET LIGHTING LANTERN FITTING 
FOR CONVERTING FROM GAS TO ELECTRIC 
LIGHTING. 


be met. A perticularly attractive list which is at present before us 
is that of Siemens Bros. Dynamo Works, Tyssen-street, Delston. 
This publication deals with weatherproof lanterns for shop lighting 
and other general exterior lighting. and also with speci» lanterns for 
high candle-power clusters for side and main street service. In 
addition to this particulars of lanterns, prices and illustrations ure 
S E . 
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Publishing Officas, 1, 2 and 3, SALISBURY COURT, 
» Fripay, Jury 11,0 13. 
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EARTHING. 


Do it now, with the Patent 


“Adaptable” Earthing and 
Continulty Clip. 


Fit any size Cable Conduit or Pipe. 
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HANN & INGLE, 13, Albert Place 
BRIDGE STREET, MANCHESTER. 


T&L.— 5635 City. (Or your Supplier.) 
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given of suspension fittings, brackets for attaching to shop fronts and 
iron pole brackets for street lighting. 

An interesting fitting described in the list has been designed for the 
conversion of rectangular street lanterns from gas to electric lighting. 
The majority of these lanterns are of standard size, and this fact has 
enabled the manufacturers to offer a practically standard pattern of 
reflector and fittings which can be fitted up with a minimum of trouble 
and expense. The metal lamp has placed an entirely different com- 
plexion on the problem of incandescent lighting by electricity of 
streets, and it is now sufficiently attractive for street lighting authori- 
ties to make the question of its introduction a matter of necessity on 
the score of cost alone. We give illustrations of this type of fitting, 
and we understand that the makers will be pleasea to quote specially 
on receipt of inquiries for any desired quantity. Particulars should 
be supplied of the existing gas lanterns. 


EXAMPLES OF NEW SEaAsoN Suor WINDOW FITTINGS. | 


We may call attention to another item of interest in the list— 
namely, the new Goliath Edison screw holder for use in connection 
with high candle-power lamps burning in series. This holder : 
fitted with a special shunting device which maintains the cireuit ! 
the lamp is broken or withdrawn, in the same way as has been done 
with series arc lighting for many years. 
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THE 
ROUND TABLE. 


Will all Batti-Wallahs in Lancashire please note that in 

future his Majesty will be toastcd as the Duke of Lancaster. 
* * ko * 

The City of London Co. is keeping up the supply of span wire 
flame arc lamps to tlie City Corporation. Our gas friends are 
finding that the apple is not without dis-cored. ` 

* * * * 

It will be seen from our business pages this week that the 

Osram lamp interests are fairly “ goblin ” up all the naughty 


lamp makers who have not learnt their lessons properly. 
* * * * 


The persistent rumours that the new lamp season will be - 


^ 


marked by the introduction of the Point-Five watt lamp are 
categorically denied by all the members of that now famous 
association. 

* * * * 

Our congratulations to Mr. C. D. Roeder, who writes to ** The 
Times” to complain he has a telephone number, but no tele- 
phone. We have a telephone, upon which at the present 
moment we cannot hear, and a telephone number which does 
not fit it. z " " " 


We have to record another oversight on the part of his 
Majesty during lis visit to the Lancashire cotton towns and 
cities. He omitted to knight dear old Seaton in Albert-square. 
We question whether the steam turbine industry will ever 
recover from this blow. 


THE MARATHON STALWARTS AT THE CROYDON TRAMWAY Sports. 


A necktie which will help deaf people to hear has been pro- 
duced by an ingenious inventor. ^" This is not because the 
pattern is a loud one," says " Men's Wear,” but is because of 
a small electrical receiver. hidden in the knot of the tie, trans- 
mitting sound to the ear by means of an unobtrusive wire.” A 
note may be made of this by those who are so deaf that they 
won't hear. What do you sav, Mr. F. B. O. Hawes ? 

* * * * . 

Our readers will be interested to hear that the barge * Alde " 
is the only barge afloat on which cooking and lighting opera- 
tions are performed by electrical energy. Last year hon. sec. 


Pooley was quite unable or unwilling (the latter we think) to 


crank round the petrol electric set after he discovered that a 
prominent member refused to assist the starting operations by 
breathing into the carburetter. 


LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


»" ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 
| | : Rew Works and Rew Editions can be had from the Library immediately on Publication, 
SUBSORIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 
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. A number of good Batti-Wallahs spent the week-end on the 

trusty barge “ Alde,” and under the genial leadership of Mr. 

Haydn Harrison, who was in fact the host, a most enjoyable 

time was spent. The weather, by special arrangement with 

Mr. Marconi, was ideal. ' : 
; : * * * * 

The annual staff picnic of the St. Helens Cable & Rubber Co. 
(Ltd.), took place on the 19th. Over 60 joined in motor char- 
a-bane: rides from Warrington through Delamere Forest to 
Chester, dinner at the well-known Hop Pole Hotel, and a trip 


up the Dee in boats (with a motor launch for the lazier ones). - 


Tea was served in al fresco fashion on the banks, and after 
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visiting Eccleston Ferry, and participating in impromptu 
donkey races, the return was made by water and road. Mr. C. 
Ford was in charge of the arrangements, which were admirably 
cerried out, and the picnic tea itself was superintended by Mr. 
5. H. Lee, whose fertile mind adapted itself to the problems of 
making bricks without straw that occasionally occur on picnics. 
This is signed by J. H. B. (no! Bart). ` 
* * * * 

OUR HOT PLATES. 
No. 59 to— 

Ald. W. Bruce (Sunderland) for proposing a resolution at 
the I.M.E.A. meeting on Friday that the Press should with- 
draw (after they had been specially invited to attend). 

No. 60 to— | 

The stalwarts at the same meeting who voted against the 
aforesald resolution, or who did not vote at all. 
No. 61 to— | 

The Southend-on-Sea Corporation for announcing that the 
railway on the pier at that watering-place is * alive with 
electricity.” 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar) | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen* 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H.. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone)  - Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). . 


Mr. J. W. Hame (York). 
* Honorary member for 12 months, T Fresher. 


..186, GOWER St, & 24, Gower Place, LONDON, W.C. 
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SIEMENS 


IRONCLAD SWITCHGEAR 


Central Distribution Board 
for controlling à-phase, 2,200 volts supply. 


Ironclad Switchgear for pressures up to 
3,300 volts. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, SW. 
Telephone: GERRARD 860. Telegrams: ‘‘S1EMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone : City 5359, Telegrams: ‘‘StsmoTor, Lonpon.” 
BRANOHES : 
SHEFFIELD OALCUTTA 


JOHANNESBURG — BOMBAY 
OAPE TOWN MADRAS 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


BINGAPORE 
PENANG 
RANGOON 


8YONEY 
MELBOURNE 
TORONTO 
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DAMPER FUSE DISTRIBUTION BOARDS. 

We illustrate an entirely novel pattern of distribution board which 
will economise space considerably and generally simplify the design 
of switchboard. 

The makers claim that the board is absolutely shock-proof. The 
bus bar as well as the other metal work is entirely buried in the base 
plates and the spring contacts are attached to the bridges, where 
they can be easily renewed if desired, and not to the fixed base plates. 
Contact is made by the bridges direct on to the bus bar without any 


Vrew or PARTS or DAMPER FUSE DISTRIBUTION BOARDS. 


WHY ! stook so many different sizes of 
, BARTHING OLzIPS ? 


W IH E N the Patent ADAPTABLE Earthing and Continuity Clip will At 
g any Size Cable, Conduit or Pipe. 


HANN & INGLE, 13, Albert Piace, Bridge Street, 


MAN OHESTER. (Or your Supplier.) 
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intermediate connections. The contact faces at the two ends of the 
bridge being at right angles with one another, the bridges are self- 
adjusting in the centres and interchangeable." Any number of ways 
can be built up from stock units. The bridges are of Dorman & 
Smith's well-known damper pattern which has, we understand, 
proved so highly efficient, and which can easily be re-wired by the 
user. Full particulars and prices can be obtained from the company 
at Ordsal Electrical Works, Salford. 


A PRIZE DECORATED CAR. 


View or Osram Motor VAN WHICH WON A PRIZE AT THE ILFORD 
HosPITAL CARNIVAL LAST SATURDAY. 


ELECTRICAL TRANSMISSION OF SIGNALS. ~ 


Tne accurate transmission of signals is of importance on board ship, 
and electrical transmission, with its positive and noiseless action, is 
now a necessity in all well equipped vessels. Calten's system, which 
has first been applied to rudder tell-tales and steering telegraphs, 
presents features, which the makers claim, are of considerable interest. 
(1) The position of the rudder is given on the bridge in half degrees ; 
(2) the rotor is steadied by two to four magnets so that the instru- 
ment cannot get out of step; (3) all parts of the instruments are 
interchangeable ; (4) change in voltage does not affect the accuracy 
of the instrument. 

For combined rudder tell-tales and steering telegraphs the trans- 
mitter of the telegraph and the receiver of the tell-tale are fitted 
together in one casing, in which two motors are provided, operating 
respectively pointers of the telegraph and the tell-tale. Every care 
is token to make the instruments watertight, and at night the dials 
are illuminzted by a small incandescent. lamp. 

The instruments are of great service for enabling a crane driver to 
readily see the height of the load. The advantage at night or during 
foggy weather will be fully understood. The indicator shows the 
height both in fect and inches. Calten’s system is also adopted for 
enginer-room telegraphs. The old system in which chains and vire 
are used for the transmission (and breakdowns, owing to the growing 
dimensions of vessels, only too frequently occur) can no longer be 

relied on for such important instruments. In all cases where signals 
are to be given at a great distance the instruments may be built based 
on the same system. 
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that applied E.M.F. renders it less sensitive. The crystal, &c., is 
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SWITCH GEA Fr | 


Reorganising Old Ones 
INSTALL THE BEST 


(BRANDENBURG’S) 


OEGTIONALISING SYSTEM 


BRITISH PATENTS 21,001 and 21,149—1911. 


When Designing New Stations 


"7:7" JOHNSON 


SWITCHGEAR MANUFACTURERS, 


(mm CHARLTON, LONDON, S.E. «I 


THE HOROPHONE. should appeal to students of wireless as well as to clock and watch 
makers. 
The accompanying illustration shows a new wireless receiving set 
which the 5ynchronome Co, have placed on the market. The appa- 
ratus is appropriately called the * Horophone." and has been intro- 
duced at this date to enable watch and clockmakers to take the time 


signals under the new international arrangements which were in- 
augurated on July 1. In the centre is a large inductance with two 


sliders, which will enable stations of long wave-length to be picked 
up on small aerials. A variable condenser is provided, also a block- 
ing condenser, and a buzzer is fixed inside the case, with » press 
button to operate it on the outside for testing purposes. In sddi- 


tion to the necessary terminals a plug is provided for the purpose of 
earthing the aerial during thunderstorms. The crystal detector 
shown on the right is of special design. and is said to be a great im- 
provement on previous patterns on the market, the top and bottom 
castings giving it a rigidity which prevents it getting out of the 
adjustment. A further important feature is the use of bell-ənd- 
socket joints, which enable any part of the erystal to be selected. 
The crystal itself is similar to silicon, but is more sensitive and reli- 
able, and does not require a local battery ; in fact, it has been found 


enclosed in a glass cylinder, thus affording protection against dust, 
&c., and the whole detector can be taken to pieces in a few seconds 
by simply loosening the four clamping screws. The apparatus is 
made in two different types, type A comprising all the instruments 
mentioned above, while type B, which has been selected for illustra- 
tion, has in addition an electrolytic detector, potentiometer and dry 
cells, and change-over switch for selecting either detector, double 
headgear telephones of 2,000 ohms resistance being always provided. 
When not in use they are replaced on a hook, which in type B takes 
the form of a switch, thus when the telephones are replaced the local 
battery current through the detector is automatically switched off. 
If desired a high-class chronograph watch is supplied with this set at 
an extra charge. | 

The whole apparatus is very compactly and neatly mounted on à 
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IMPORTANT NOTICE. 


SINCI.E - WAY 
10 618. 


SAAVEL WTCIPEDUTE* 


MSCELLANEQUS 


ON 
LIGHTING CIRCUITS. 


If you are interested in Improved Controls for the above, 
send for particulars of our 


FREE EXAMINATION 


for 


Certificates & MONEY PRIZES. 


Application should be made without delay, especially 
` from Abroad. i 


= | *» A. P. LUNDBERG & Sons, STAR DELTA STARTER CLOSED, 
M, EN ELECTRICAL ACCESSORIES REG? . f ; . 
l E MANUFACTURERS EKTRIK gathered from the illustrotions, 15 designed to meet the usual Home 
5 477 to 487, LIVERPOOL ROAO, Office requirements both as regards factories and fiery mines ; but 
PO ^M. THE KING LONDON, N. TRADE MARK it also possesses. in addition to the usual overlozd and no-volt trips, / 
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and which they offer for general industrial use for blowing 
dust out of machinery. The blower is fitted with two handles, which 
make it more convenient in operation. One of these handles serves 
as a foot on which the machine may be rested when out of use. The 
energy consumption is only 110 watts, so that the blower can be 
operated from an ordinary lighting circuit. The weight complete is 
10 lb., and the price with 4 yds. of gutta flex and adapters is £6. 10s, 
Particulars can be obtained from the company. 6, Farringdon- 


(Ltd.), 


avenue, London. E.C. 


A NEW STAR DELTA STARTER. 


| | 
Messrs. Switchgear & Cowans (Ltd.), Springfield-lane, Salford, 


have recently developed a self-operating star delta starter for 
squirrel-cage induction motors, which. we understand, has proved 
most. successful under working conditions, a number having been in 
use for some months in several collieries. The starter, as may be 


Lo 0A - a ee 


features which meke it capable of protecting motors end plant 
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s as 
ELECTRIC BLOWER. ! 

Sa the 

While the electric vacuum cleaner has certain specific uses, there a 
is also a wide field of utility for an electric blower. We illustrate the ^| 
type of blower which is being put on the market bv Magie Appliances "E 
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SrAR DELTA STARTER OPEN. in 

eee ef 

against mishaps through hendling by unskilled persons and from T 

damage by any but the most violent forms of mischief. For instance. T 

to start a motor it is merely necessary to switch on by means of the le 

handle, and al! further operations are performed by the devices © u 

Gmur & Co., Ltd., Aar itzerland 
mu Ons „= Aarau, Switzeriand. 

Carbon Filaments in all forms and dimensions, Flexible b 

: n 


Metal Filaments “Uranit,” Drawn Light Wire “Uranit,” ; 
Carbon Supports, "Uranit" Alloy, Molybdenum, Molybdenum Alloy. : 


Tungsten in all Forms and Dimensions: 


—— 24 
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Many 
contractors have 
told us recently ot 
increasing business, of 
big profits and of satisfied 


customers, all due to 


‘ELASTA’ LAMPS — 


Are vour customers always satisfied with the lamps you : 
recommend ? They will be if you recommend Pope's. B 
Pope ‘Elasta? Lamps are made to satisfy; they have strong 2 
filaments; they do not blacken; they have a high maintained 
efficiency and exceptionally long life. They 


INFRINGE NO PATENTS. 


Telephone : POPE'S ELECTRIC LAMP COMPANY, Ltd. Telegrams : 
1170 Willesden. . HYTHE ROAD, WILLESDEN, —— —— LONDON, NW. | ** Planetary London." 
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the starter automatically. The act of switching on closes the circuit much more agreeable than the constant blasts from a fan with fixed 

and sets the change-over switch on “ star” position. The laminated blades. The motors are supplied for alternating or continuous 

copper brushes and the “ knife " type change-over switch, with their current, and in the case of the former customers are required to 

substantial auxiliary contacts, may be seen clearly in the second specify the periodicity and character of the circuit, whether for one. | 
illustration. When the motor has attained a predetermined speed | : ul 
the switch automatically changes over from "ster " to “delta.” s : 
sufficient adjustment being provided to allow change over to be at 
= normal working current or below it, or, as is sometimes necessary, 
wbove it. Switching off is either by hand or. in the event of overload 
or loss of voltage, automatic. Tt is impossib'e to close the switch 
on a short circuit ; moreover, if for any reason, such as an excessive 
starting load or a seized bearing, the motor fails to attain within an 
adjustable limited time the speed st which the change from " star ` 
to " delta " is arranged to take place, the circiit is broken. This 
feature is obtained by an ingenious application to the overload trip 
of a Statter time lag, together with a simple magnetic arrangement 
by which the pull for a given current value tending to operate the 
overload release in “ star " position is less than half the pull for the 
same current value tending to operate the overload release in delta 
position, Tnis provides complete protection against overload both 
in “starting " and in “ running.” All contacts are oil immersed, 
and Switchgear & Cowans (Ltd.) supply the starter with or without 
cable boxes or with inlets and outlets either screwed for conduit or 
merely bushed. The many advantages of such a starter will, we 
feel sure, be readily appreciated in places where unskilled handling 
may be the rule, and where rough and exacting conditions prevail. 


— ——— ———— —À 


BLACKMAN INTERMITTENT FANS. 


In our last issue we commented upon the issue of a new pamphlet 
by the Blackman Export Co., dealing with their 1913 model of inter- 
mittent fan. Wé6 now give an illustration of this fan, which gives a — 
general idea of the construction of the blades. By the introduction | GENERAL VIEW OF BLACKMAN INTERMITTENT Fan. 
of a simple form of gearing, the angle at which the blades strike the 
alr is varied, and the effect is to produce a gradual rise dnd fallin the two or three phase. Full particulars can be obtained from the 
volume of air delivered. The makers claim that natural breezes are Blackman Export Co., Blackman House, 374, Euston-road, London, 
reproduced by the action of the fan and that the punkah effect is N.W. 
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ADAMS 
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Motor Control Gear for Lifts, Cranes and Hoists. 


BEDFORD 
-AND 


SIEMENS NEW METER-TESTING HOUSE. 

It almost seems as if in the ordinary course of events there will 
soon be no district in London which docs not have in some form or 
other a connection with Messrs. Siemens Brothers Dynamo Works 
various activities. The Cit v, Westminster, Dalston, and other districts 
have already had their share in Messrs. Siemens Brothers Dynamo 
Works, and Fulham is amongst the latest to be added to their number, 
for just recently a meter-testing room has been established by the firm 
in Farm-lane, Walham Green, with the idea, not, of course. of testing 
all the meters which wre sent out to consumers, this being already 
adequately done at the works, but to carry out such maintenance 
tests as may he becessary from time to time, or such standardise tion 
tests as may be required when it is convenient to use @ meter for 
some voltage or frequency. but little different from the one for which 
it has been designed snd for which no standard type exists. A smell 
workshop for repsiring damages hes also been fitted up. 

The premises in. Farm-lane consist of whet may be conveniently 
termed a converted workman's dwelling, The supply for testing the 


apparatus is obtained from the mains of the Borough Council who, 
it will be remembered, supply two-phase alternating current et a 
Alterneting current for 


pressure of 220 volts and a frequeney of 50. 


View or A.C. BOARD AT Messrs. SIEMENS BROTHERS Dynamo Works’ 
l NEW METER-TESTING HOUSE. 


testing is obtained from a motor-generator set, the generator of 
which consists of 8:7 kw. machine, supplying continuous current at. 
115 volts. This generator supplies 2 doub'e commutator motor 
close at hand, which in its turn is coupled to two similar 110-volt alter- 
neting-current machines. One of these machines gives the necessary 
current for testing the voltage coils of the meters, the other the 
current for testing the current coils. The required range of voltage 
is obtained by the use of transformers, fitted with numerous taps. 
which are placed in the test room. A fine reguletion is obtained by 
adjusting the speed from the test room of the double commutator 
motor driving the two alternators. 

For continuous-current testing enother motor-generator set is used. 
This consists of an alternating-current motor driving two continuous- 
current machines, with a voltage range of 110 to 350, and 250 to 350 
volts respectively. By placing these two machines in parallel or 
series, and by using an adequate regulator, a wide range of voltage 
can be obtained. For testing the current coils a secondary battery 
is installed. "This consists of six cells arranged in three sets of two 
in parallel, the capacity being 150 ampere-hours on a six-hour charge 


The ALUMINIUM GASTINGS Co., 


GREENOCK. 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 


Ltd., 


€ — m — a(— 


rate. This battery is charged from a motor-generator supplied 
direct from the mains. | 

The fact that this test house hes been specially designed by Messrs. 
Siemens Brothers Dynamo Works forthe purpose to which it is to he 
put has made it possible to arrange everything in the most convenient 
way possible. Thus, although the machines are started in the base- 
ment, èll the regulation is carried out. as mentioned above from the test 
hoards on the ground floor. The wiring too is run on insulators, and 
the phases and poles are cleerlv differentiated, so that there need he 
no mistake in connections, and any breakdown which occurs can be 
easily identified. 

The test room proper contains two boards, one devoted to direct- 
current, and the other to alternating-current work. Our illustration 
shows the «lterneting-current board and this, as indeed is the case 
with both, is adequately fitted with all the necessary instruments for 
regulation and measurement of the testing current. Wattmeters 
ere arrenged in two of the phases, and ammeters of different ranges 
in three of the phases. Frequency meters are also provided. On 
the direct-current board there is a similar arrangement, and here we 
noticed in use a milli-voltmeter with a combined shunt. which does 
away with the trouble due to loss of the leads and the subsequent 
recalibration thereby made necessary. 

The test house contains on the first floor extensive stores for hold- 
ing è large stock of meters. It is not, however, proposed to do this 
in the general course as the instruments will normally only be kept 
®t the test house for as short a time 2s possible. On this floor also 
there is a small workshop where slight repairs may be carried out on 
mains passing through the house. 


ELECTRICITY FOR COOKING. 

The following letter, written to the editor of the ‘ Standard," the 
only daily paper with a weekly electricel feature, will be of interest 
to our readers :— | 

Sui: Mr. ‘Travis writes to vou on the subject of gas and electricity for 
cooking without, | am afraid, much practical knowledge of the subject. 
He says: " It would certainly enhance the pretensions of gas for cooking 
purposes if à container could be emploved in the gas oven in order to 
diminish the objection to cooking food in an atmosphere of deadly 
poison.” 

This reveals his ignorance (1) of the fact that for those who prefer their 
food cooked in a moist atmosphere such a container as Mr. Travis sug- 
vests has been in practical use in many houses for many vear; (2) of 
the fact that the “ atmosphere of deadly poison ” in which he alleges 
food is cooked when it is cooked in a gas oven was declared by the 
“Lancet " in 1997, as the result of careful investigation, to be so com- 
pleiely a figment of imagination that they were able to '' exonerate the 
gas cooker from any suspicion of poisoning the meat”; (3) of the fact, 
then pointed out by the " Lancet," that ‘‘ meat during its cooking ! 
emissive, and not absorptive " ; (4) of the fact that if anything is cooked 
in “an atmosphere of deadly poison ” it is the much-esteemed and non- 
poisonous chop grilled over a coke fire ; (5) of the fact that at least two- 
thirds of the town population of this country cat daily, without di- 
advantage to their health-food cooked by this modem method, which 
has done so much to lighten labour and brighten skies. 

His final statement, that the success of electricity for cooking, as com: 
pared with gas, is assured, only proves that he has no extensive know: 
ledge of the experience of those consumers who, to quote from a wnter 
in the electrical press, have become disappointed and disgusted because 
they have been “ victims of the young optimists of the sales depart 
ments" in regard to the possibilities of electricity for cooking àn 
heating. Mr. ‘Travis is evidently one of the optimists. I could intro- 
duce him to some of the victims, who would want a lot of special pleading 
to be persuaded to give electricity a second trial for fuel purpose.— 
I am, sir, yours truly, W. M. Masos, |, 

47, Victoria-street. Secretary, British Commercial Gas Association. 
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“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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THE PRODUCT OF FORTY YEARS’ EXPERIE 
XM DOSO DOMO DEED DEN 


PIqeh e — eene mn —— | a —À 
p THE LIGHTING OF INDUSTRIAL PREMISES. by the use of Mazdalux- reflectors, and high candle-power Mazda 
Hinr lamps hung close to the ceiling. The ceiling lights are supplemented 
et In the two vears which have elapsed since Mazdalux reflectors were by a row of angle Mezdalux reflectors along each side wall. As g 
T placed on the market, they have been employed in a large numberof result of this carefully planned installation, it is just as easy to work 
Cotte industrial installations, comprising textile mills, iron and steel works, in the Westminster Garage after dark as during the day. These 
IEEE engineering works, printerles, motor garages and repair shops. installations were designed hy the B.T..H. Co.'s illuminating engineers 
ee Amongst a number of recent Installations may be mentioned Messrs. department, 
NN J. Orr & Sons' textile mills, Castleton, and the Westminster Garege. UO OP ee 
-— s XEM M TELEPHONE EXCHANGE EQUIPMENT AT GHENT. 
ü i i i a. . E rem | — 
A Mio. E ota AA. 2 ps | There has been considerable delay in the completion of the exhi- 
ay ee eS SS need zs es | bition st Ghent, but the numerous industrial palaces are now ready. 
es In the British section, one of the most interesting stands, from an 
a electrical point of view, is that of the ( 'cnerel Post Office occupying 
PLININS the whole of one court, where nearly all the apparatus is shown in 
us operation. “as 
de Of special interest is the model of a central-battery telephone 
vel v 
TES 
! m 
J . — — 
: | ~ T 
ES TEXTILE Minn INTERIOR. 
The first is a good example of efficient illumination in a large mill. 
end is in striking contrast with the haphazard errangements of 
k lighting units usually employed in this class of factory. Mazda 
X lumps are used throughout, end are suspended at such a height as to p 

e. he outside the norma] range of Vision of the operator. The West- l 
| nunster Carege Is Interesting es en cxemp:e of the usc of Mezdalux VIEW OF THE TELEPHONE ExutpirT AT THE GHENT ENHIBITION.: + 
à exchenge equipment, as manufactured by the Western Electric | 

E Company, erranged so as to clearly show the delicate apparatus $n 
n employed, and the various movements involved in connecting one | 
| telephone subseriber to another through a telephone exchange. The l 
E AAS ] " i , 

H. WEIDMANN, : 
e 
: RAPPERSWIL, switzertanp. r! 
— -4 Manufacturer of Presspahn and Insu‘atin g "s 
x" Y. 
: i | Vr ; | 
ES - J . - | > E : NE E pb F 
J TIT: PRESSPAHN Pressboard. : 
TOR-CAR GARAGE INTERIOR. 
= BEST QUALITY. PROVED BY REPEATED TESTS. 

» units in a large bare interior. The problem in a motor garage is to Sheets in thickness from 0'1 upwards. str 
get a uniformly distributed illumination of moderate intensity — - Endless Rolls and Strips from O'1 to 1 mm. thickness. 
| without dark shadows. With cars standing about in Mosi BLACK PRESSPAHN IN SHEETS, ROLLS & STRIPS. | 

siti i iti i 1 7 SUI din the , í . 
ee Eni Past eo a dM ae Bia also a Presspahn Coils & Tubes for Transformers, Armatures, Discs & Shaped Articles. 
HT alts at a considerable height so that deey , east. PAHN. &e. E 

5 In the Westminster Garage these requirements are successfully me: VARNISHED PRESSPAHN. MICA-COVERED ios ics T 
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Scholey Motors 


OR either Alternating or Direct Current Circuits, 
are worthy of the careful consideration of power 
users, for the reason that they are of High-class 

Design, bear unmistakable evidence of Careful and 
well-finished craftsmanship, and are offered at com- 
paratively moderate prices. At the same time cheap- 
ness has not been arrivcd at by any sacrifice of quality 
or akimping of materials, but by improved methods of 
manufacture, which enables us to meet any legitimate 
competition from home or foreign manufacturers. 


T he foregoing remarks are taken from our Catalogue on Motors, 
A.C. Motors is Catalogue No. 20. 
D.C, ,, » 22. 


» » 
Kindly write for them, sent post paid. 


 SCHOLEY & CO.,Ltd., 
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subscribers’ switchboard, trunk switchboard, distributing frames and 
coil racks are all shown in a truncated or modified form, the wiring 
of theexchange equipments and the subscribers telephones being in 
skeleton, that is, open to view, so that the whole sequence of operations 
may be followed with great ease. A standard ringing dynamotor 
with interrupter attachment provides the ordinary ringing current, 
and the " engaged " and * no answer ^ signals for the model. A 
battery of portable accumulators by the Chloride Electrical Storage 
Co. furnishes current for the speaking circuits and switchboard 
lamp signelling. It is seldom that the opportunity is offered to 
follow the working of a modern telephone exchange in a way to be 
readily comprehended, and to one interested, therefore, this exhibit 
will prove specially instructive. 


THE IGRANIC ARC-PREVENTING INTERLOCK. 


This apparatus consists of a patented device for removing all the 
main circuit-making and breaking from the resistance contacts of a 
motor-starting rheostat to a specially constructed circuit- breaker. 
'The advantages claimed for this device can best be illustrated by de- 
scribing the operation of an Adams Igranic * Conspede"" control 
panel, which comprises a motor-starting rheostat and D.P. 
no-volt and overload release circuit-breaker. fitted with the patent 
arc-preventing interlock. In the first place this panel has only one 
handle, so that there is no possibility of the various operations 
generally associated with starting a motor being performed in im- 
proper sequence. The operation of the circuit-breaker is entirely 
automatic. The circuit-breaker cloves the main circuit immediately 
the starter handle is moved in the direction for starting the motor. 
The slightest backward movement of the handle, either from the 
first or last or any intermediate resistance contact, causes the circuit- 
breaker immediately to open. Thus the duty of opening and closing 
the main circuit is always confined to the circuit-breaker, and so pre- 
vents the resistance contacts being burned or damaged.  Further- 
more, having opened, the circuit-breaker will not close again until the 
starter handle is returned to the '' off " position, thereby re-inserting 
all the starting resistance. The details of the device are very simple. 
The circuit-breaker is of the clapper type, and is solenoid operated by 
& voltage coil which is very powerful in action. The coil of this 
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BRITISH. MADE. 


COUNT 


METAL 


(LAMPS 


STRONG AND LASTING. 


Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


Works s 


Sales Office: 
3,STAPLE INN, 
LONDON, W.O. 


Tel. : HOLBORN 6323, 


AGNES ROAD, 
UXBRIDGE ROAD 
ACTON: 
^in : CHISWICK 1114. 


breaker is put in circuit by a contact attached to the radial arm of the 
starter. When the circuit of the solenoid is first closed the ful 
voltage of the line is applied to the breaker, but further movement of 
the starter arm inserts a resistance in the solenoid circuit. The coil 
is, however. sufficiently energised to hold the breaker firmly in the 
“on” position. When the radial arm is moved back the connection to 
the solenoid is immediately broken and though it can be made again 
it is completed through the resistance, and the magnet is not ener. 
gised sufficiently to pull in the breaker. The radial arm must. 
therefore, be returned to the «off " position before this full voltage can 
again be applied to put the breaker in, Should an overload occur, 
bevond that for which it has been adjusted, either during the period 
of starting or after the motor has run up to speed, the circuit-breaker 
immediately opens, thus bringing the motor to rest. This makes It 
impossible for the motor to Le started too quickly, for ghould the 
attendant attempt to cut out the starting resistance faster than he 
ought to the cireuit-breaker opens immediately, and it is necessary 
for him to commence the starting operation again. this time more 
slowly. Returning the starter handle to the '* off " position auto- 
matically resets the overload release. As the circuit-breaker 1 
double-pole. and the overload release is sclf-resctting, a main switch 
and fuses are unnecessary, and the trouble of replacing " blown 
fuses is entirely eliminated. l 

For constant-speed motors. therefore. this panel, which comprr?s 
only two pieces of apparatus. besides the arc-preventing interlock. 
and has only one handle. affords all the protection the motor cn 
need. and represents the acme of simplicity. The arc-preventing 
interlqck is also fitted to the + Varispede " panel. which is similarto 
the * Conspede," but has the addition of a shunt regulator. 
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SWITCHGEAR 
'& COWANS LT?. SALFORD, MANCHESTER. 


ALL TYPES OF SWITCHGEAR 


FOR HEAVY DUTY | 
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See Illustrated Advertisement last week. 
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THE 


ROUND TABLE. 


One of our contemporaries completed its report of the 
I.M.E.A. in its issue of July 11th. 


* * * * 


Mr. Monnot assures us that there are no electric vehicles at 
the Commercial Motor Exhibition because petrol and benzol, 
paraffin and steam must have a last. chance of showing what 


they can do. 
* * * * 


We hope that Mr. P. p. Wheelwright will take the earliest 
opportunity of getting fined for exceeding the speed limit in 
his new Edison Electric. The LM.E.A. Committee will pav 


the fine — perhaps. 
* * * * 


Mr. Venner has perfected a system of cooking in which the 
elements are oil insulated. He asks us to assure prospective 
customers, particularly those in the service of the Government, 
that his motives in using oil are quite dis-interested. 


* * * * 


According to a daily contemporary C. W. Rochefort. a pro- 
fessional criminal, during his Imprisonment in the Ohio Peni- 
tentiary became proficient in the knowledae of electricity. We 
suggest a term of imprisonment for, say — well, several people 
we know. At any rate, the numerous gentlemen who think 
electricity is still in its infancy might suffer a term. 


* * * * 


A free telephone office for the use of pilots and ships’ officers 
has been opened (says a daily contemporary) on Platte Fougére, 
the unattended lighthouse guarding the rocky approach to St. 
Peter , Port, Guernsey. The instrument, which calls up 

uernsev, is gained by climbing a fortv-two-rung ladder. 
Some people have funny ideas of what constitutes freedom. 


x * * * 


, Sei sal Me š P i Wo, 
According to “ London Opinion ” the proprietor of a West- 


end teashop, where everything is done by electricity, is thinking 
of giving up business. He is so tired of being asked if his buns 
contain electric currents. Why give up? He should replv, 


EJ 


" No, but they're self-raisin'. 


—— LL 


EARTHING. 


Do it now, with the Patent 


“Adaptable” Earthing and 
Continulty Clip. 


Fit any size Cable Conduit or Pipe. 


HANN & INGLE, 13, Albert Place 


, BRIDGE STREET, MANCHESTER. 
TRL.—5635 City, ~ (Or your Supplier.) 
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K.V.A. is in Oxford where à progressive electricity company 
succeeds in getting 6d. a unit for its lighting juice. The tram 


* * * x 


The announcements regarding the Point Five watt lamp are 
quite premature—say the lamp makers. “If we give you a 
Point Five watt lamp it will furnish 5,000 c.p.” The station 
men breathe again ; the arc lamp makers breathe their last. 


(Nous ne pensons pas. shout Messrs. Eck and Brockie in 
chorus). 
x * * * 


Apropos of this subject the lamp, when it does arrive, should 
be christened “ The Point Five." 


* x * * 


The annual summer outing on the “ Alde” will be com- 
menced early in August and we understand that all the berths 
àre booked for the trip. We won't mention names until the 
end of the vovage, but we pray. in all sincerity, that the weather 
god may be propititious and that the bottom of the barge may 
not encounter any lump tungsten or similar floating wreckage. 

* * * * 

Hamlet, in Liverpool-road, N, :— 

" Toswitch or not to switch, that is the question, whether 
or no "tis better to let the other fellow have the business 
at two-way prices or to take up knobs against his competi- 

tion and by opposing switch for switch—end it. To switch, 
and by switching, switch the other fellow out of business, 
'twere a consummation devoutly to be swit— wished." 


At this point the immortal bard seems to have experienced a 
bad contact, so we must leave the circuit at this intermediate 
stage, 

* * * * 

Our contemporary the “ Lighting and Heating Trades 
Review " contains some notes on the origin of the word * gas," 
which was introduced by van Helmont (1577-1644) 

It ix believed that he intended it as a mysterious word ; an invented 
word having some relation to the Greek word “ chaos.” He SAVS NO 
himself. But there have not been wanting etvmologists who declare 
that the word must have been derived from the Sanskrit © akasha," the 
luminiferous ether, while others connect the word with “ giest,” spirit, 
our English word ghost, J. Chr. Adelung, in' Germany, denouneed it 
as a barbarous word, tainted with alchemy. 

And we may add Gilray designed some very satirical cartoons 
about it which would have got badly under the skin of the 
* J.0.G." had it been then in existence, 


x * * * 


OUR HOT PLATES. 


——— 


No. 62 to— 
Mr. R. F. Venner for his oil-electric silver grill. 
No. 63 to— 


Mr. R. F. Venner for his L.C.C. tramcar number plates. 


No. 64 to— 


Mr. R. F. Venner for his art nouve office frontage. 
[Delivery c.p. in due course.—K.V.A.] 
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THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 

Mr. H. F. Street (Southampton). | Mr. S. T. Allen* 

Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 

Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 

Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 

Mr. C. 8. Davidson (Barnes). Mr. H. F. Friederichs (West Har. 

Mr. A. H. Seabrook (St. Maryle- tlepool). | 
bone). i Mr. J. W. Beauchamp (West 

Mr. E. R. Hill (Reading). Ham).t 

Mr. J. W. Hame (York). 


* Honorary member for 12 months, f Fresher. 
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OF COURSE YOU KNOW 


THAT REAL ECONOMY GENERALLY CONSISTS 
IN USING THE BEST. 


SAFE RELIABLE 


“ZED” FUSES ARE THE BEST. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
© Heap Orrick: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: ‘‘ SIEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telegrams: “’ SIEMOTOR, LONDON.” 
BRANOHEB : 


SHEFFIELD CALCUTTA 
JOHANNESBURG BOMBAY 
QAPE TOWN MADRAB 


Telephone : City 5352, 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWOASTLE 


SINGAPORE 
PENANG 
RANGOON 


8YONEY 
MELBOURNE 
TORONTO 
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 » CHARGES FOR CHARGING. 


The revival which has recently taken place in the electric-vehicle 
situation in this country has led to a careful investigation of the ex- 
penses of buying and running these vehicles. Perhaps the most 
important of the latter is the money which must be inevitab! y spent 
in charging the betteries, an operation which must be carried out 
systematically and periodically in order that the vehicle may be able 
to operate at all. 1t would, therefore, not be too much to say that 
the success or otherwise of the electric vehicle in this country will de- 
pend to à very large extent upon the price per unit which central- 
station engineers are able to offer for this class of service. With a 
view to finding out how far such engineers were likely to mect those 
interested in the development of the electric vehicle we have made 
some inquiries as to tariffs for charging loads. The replies are both 
interesting and enconraging, though most engineers refuse to emulate 
the hotel proprietor who in the early days of flying advertised his 
garden as a landing-place for aeroplanes. Instead they are waiting 
for a service to be developed, and when this occurs they will dotheir 
best to encourage it. On the other hand, there are several engineers 
who already provide rates for this class of service. Even those who 
do not so provide rates are willing to do so if demand comes along. 

The undertaking which may be taken as typical of many others, 
if not in the present at least in the future, is West Ham, where Mr. 
Beauchamp has made arrangements for charging electric vehicles 
at the head office of the undertaking, 84, Romford-road, Stratford, 
E., as well as at the generating station at Canning Town. At present 
the usual charge is ld. per unit for energy taken for this purpose 
“off peak." The general question of tariffs for this class of service 
is, however, under consideration. It is interesting to note that 
several vehicles propelled by electricity have been manufactured in 
the district, and are now regularly used, while the Port of London 


Authority also employs a small fleet of ambulance vans which are . 


electrically driven and charged from the supply mains of the West 
Ham Corporation. Mr. Beauchamp considers that the area provides 
an exceptionally good field for electric propulsion, as there is an ex- 
tremely heavy road traffic, for the most part consisting of large vans 
and weighty goods conveyed at low speeds. 

Mr. C. O. Milton, of Maidenhead, thinks that the proximity of 
Maidenhead to London will be certain to bring his undertaking con- 
siderable business in connection with charging electric vehicles. He 
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has already had an inquiry for charging a delivery van which vill 
require 100 amperes charging rate, and a special set is being put down 
to deal with this demand. It is interesting to note that several years 
ago there was a good deal of car charging down at Maidenhead and à 
special shed was built for accommodating the vehicles. The price 
was then 2s. plus 2d. per unit. This included a charge for standing 
and assistance with minor repairs. "The tariff which can be offered 

_now will depend on the hours at which charging takes place. A good 
deal of business is'being done in charging launch batteries. Mr. 
Milton thinks the neighbourhood is one particularly suitable for 
electric vehicles of all kinds, as the district is just a nice single-charge 
run from London. 

Mr. Christie, of Brighton, informs us that the local’ bus company 
have a fleet of 12 or 15 battery-driven vehicles constantly in service. 
and have a well-arranged charging depót, where doubtless vehicles 
visiting the town might be charged at reasonable terms. The 
* Old Ship” Hotel have a garage similarly fitted, whom the elec- 
tricity department charge at the rate of Id. per unit for power, and 
he thinks that the hotel would only make a nominal charge to 
visitors in addition to this for the use of charging facilities. Mr. 
Christie would also make arrangements at the works for supplying 
any reasonable demand if due notice were given. At present a flat 
rate of Id. per unit would be charged. If, however, sufficient demand 
arose, and the load were definitely restricted to certain hours, zn 
arrangement would be made for more favourable rates. 

Mr. W. H. Allen, of Loughborough, thinks that in his district 
batteries would not stand the heavy wear and tear of running on 
country roads, and this prevents him from adopting them for general 
service conditions in the town. He is prepared to supply current for 
battery charging at 2d. per unit, and to reduce this if a regular load 
is obtainable. | 

We have also had a large number of replies from engineers who are 
quite willing to consider the question of charging batteries if a load 
of this kind is likely to be available. They are willing, too, to offer 
good rates forthis purpose. Among these undertakings we may men- 
tion Sunderland, Cleckheaton, Bath, Lancaster (1d. per unit plus à 
small charge for connection), Eccles, Dublin (11d.), Tynemouth (14d.), 
Glasgow, Carlisle, Wallasey (1d. between midnight and 6 a.m., with 
limited garage accommodation), Chesterfield, Croydon (1d.), Wes 
Bromwich (3d. if done off peak loads ; there is ample storage for à 
fleet of electric vehicles while under charge, and special facilitles 
would be arranged if there was any possibility of obtaining a fair load 
from this source), Wolverhampton (1d. plus a minimum amount at the 
time of charging ; special terms would, however, be granted to local 
and regular consumers ; there is accommodation for vehicles at two. 
if not three, places in the town, just off the main roads), Nuneaton 
(1d.), Epsom, Birmingham, Dundee (1d., with ample accommodation). 


‘ELECTRIC VEHICLE PROGRESS. 


The following from the '* Blackburn Times " may we take as 4 
sign of the times :— 

*« An electric motor car has been obtained for use by officials of 
Blackburn Corporation Electricity Department, and Mr. P. P 
Wheelwright, the electical engineer, highly commends its capabilities. 
It is fitted with an Edison battery, and stores sufficient energy to run 
the car 100 miles, at a cost to the Corporation of ls. One of the 
difficulties regarding the use of electric motors is that of re-charging 
the batteries. In the case of an electricity department of a Munt- 
cipal corporation this objection does not exist. Simplicity of control, 
steadiness of drive, absence of vibration, and cleanliness are men- 
tioned as some of the advantages of the electric car over the petrol- 
driven type.” 


‘SIMPLEX CONDUITS Lo. 


Garrison Lane, BIRMINGHAM. 
Manufaoturers of- 
CONDUITS, CABLES, ACCESSORIES: FIT- 
TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &. __ | 
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JOHNSON & PHILLIPS 


ESTABLISHED 1875. 


STANDARD 3-PHASE TRANSFORMER. 
750 KVA. 


FOOD AND LIGHT. 


The value of some degree of scientific forethought in the selection 
of foodstuffs is generally conceded, although, perhaps, not everyone 
is sufficiently convinced on the point to “ frugalise " his own dietary 
in accordance with the precepts of Mr. Eustace Miles. Indeed, the 
Eustace Miles Restaurant is femed throughout London es the home 
of "' scientific " eating. 


THE Eye Rest System AT WORK IN THE EvsTACE MILES RESTAURANT. 


Now, just as scientific feeding is beneficial to the health so also 
is scientific lighting. It is, therefore, very natural that the Eustace 


Miles Restaurant should be illuminated in such a way as to con- - 


tribute to the bodily health and comfort of its customers. As is 
well known, the majority of restaupants are lighted more or less 
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barbarously by exposed or improperly shaded lamps suspended in 
the line of vision. In the ordinary restaurant this merely | accen- 
tuates the bad effects of an unscientific menu ; but in the Eustace 
Miles Restaurant such lighting might upsct the nicely calculated 
results of a *' brain-building " 
therefore, good policy on the part. of the Eustace Miles management 
to instal the Mazda system of artiticial illumination, in which the 
"glare," excessive brilliance, and other discomforting features of 
ordinary direct lighting are avoided. 

The installation consists of Mazda drawn-wire electric lamps 
equipped with prismatic glass diffusing reflectors. These units are 
suspended about 9 ft. from the floor, so that they are out of the direct 
field of vision. The reflectors are of such a shape as almost com- 
pletely to hood the lamps, and the moulded glass prisms have the 
effect of breaking up and diffusing the light rays. 

The installation, which was carried out by the British Thomson. 
Houston Co., is also highly efficient from the current consumption 
point of view, because the prismatic glass reflectors direct the light 


. downward and distribute it uniformly over the required area. With 


the old types of conic opal or art glass shades, which absorb a large 
proportion of the light and scatter the rest haphazardly, lamps of 
double the candle-power would have been needed to give the same 
intensity of illumination on the tables. 


WADE'S TABLES. 


———. 


A copy of the new edition of Messrs. Richard Wade, Sons & Co.'s _ 


tables has just been issued. It is suitable for carrying in the pocket 
and contains a large amount of useful information in the shape of 
tables on such subjects as wind pressure on transmission lines and 
telegraph and telephone wires, the gross safe load for single poles and 
A poles, the elastic deflection of wooden telegraph poles. There are 
explanatory notes upon the use of the tables for ascertaining the size 
and over-all length of pole for transmission lines and also for tele- 
graph and telephone lines. We understand that a larger volume for 
office use of the tables can be obtained on application to the company 
at Hull | ; 


or “ flesh-forming " diet. It was, 
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Largest 
B.H.P.con-| Total E68 Max. ET, ye! 
l Encineeramd or | Trad nected at | number of icd de- motor 
Supply Authority. Manari Principal Local trades. NEC re date Motors | Circuit (mand) tii Ps, 
Ben A.C D.C indicated |connected. | V Cult. Kw. | any. | bre 
Soh PES below. ` Ier. | E A 
laces — er ae 
— ——— -— |- | " 
f jea , works shipyards, 400 920, 440 7 620 1 103 150 2,018 ^ 
berdeen Corporation .... ...... X "Alex. Bell] OTe queries cale o ana i three-wire , ' pwr 1 
, ; sid A sient wi woolen aud. ute wi Boswre | 30/4/13 "E 
: incipallyresidential, building trades, : | 
Ayr Burgh Council .. ... ........... Roland Marshall Peinedries small eng .-works, shipyard. 100, A 250 65l' a 30 TE 
carpet works, boot factory grieg Singie Phase 210. 420 ui 78 50 | 
Barnes Urban District Council | C. S. Davidson ... | S" Winters, Eo ber! works, engineering three-wire 31/3/12 | i Po: 
works. carriage building. bakeries, &c. 159 30 9 | 
Barnsley Corporation ............ E. A. Barker, Foundries, laundries, builders anao 5,900 50 | 
HERS nce amma E 20, 440 | 1756 | 262 | 60 las 
ottie ma , . 
Barrow-in-Furness Corporation | H. R. Burnett...... Shipbuilding, iron, steel and | | , 3/318 jo | 
; engineering Works 110 single-| 220, 440 9 268 72  t80 
Bath Corporation Sib SWS ROMS 6 ees QUE | Francis Teague hers ‘Engineering, Bc mo TE bliss eae Hu» | | | i 
í ine :'orset. factories * 
Battersea Borough Council...... F. A. Bond......... E EE e works surincertbg works 250°, 460+ 4,276 150 | 1,700 | 
P! rid ds 15/7/13 lay load 
dd Sa 220, 440 | 8,5700 | 1297 | 1230 | *°... | 
TCR ‘ : c; ds i ilding, inni and weRavi^g, , : ? i z ; 
Belfast Corporation | TEW IOANN PN. aude chiel making. three-wire! 30/11/12 i 
Birkenhead Corporation desee Oei G. P. Shallcross... | Shipbuilding and ship repairs, laundries, e.. 230, 460 1,528 241 120 1,266 | 
leather works and foundry three-wire 1/7/15 | 4700 il ; i 
Birmingham Corporation ... ..... R. A. Chattock ... | Metal, cycle and jewellery trades | des 22 n 55,3912 4,842 500 TA BU 
(Including Aston Manor : nd Handsworth) ^U periods 40/180 50/6/15 » p 
Blackburn Corporation ............ P. P. Wheelwright, Cotton manufacture and general ajo, 110 3-ph. 220 $5,032 1,960 120 |» i 
M.LE.E. industries vi periods 440 8/7/13 | du 
d eph. | 
x inerv works, bakeries, bottling stores, | 200 1,521 253 100 
Blackpool! Corporation ............ | C. Furness ......... Tos pL Es S E ons 500 AS | 4 
Bolton Corporation  ............... W. J. H. Wood ... Cotton spinning and engineering | 100, 200° 230, 460 | 14,646 1,576 150 |4,557 ] 
olto poration J 00 ie 8 . |200 & 400t 50/6/13 | | | 
Bootle Corporation .............. ... T. Dawson Clothier: Timber, engineering, dyeing, edes 220, 440 | 5,805 kw. - 200 |1,600 .. i 
| pumping, tin smelting & general R-phase | three-wire 30/6/13 | 
Bournemouth & Poole Elec- E. Ll. Ingram*... | Boarding - houses, hotels and (100,200,400: 250, 500 770 300 2, - | uM 
tricity Supply Co., Ltd. W. D. Brightmant | building trades three-wire| three-wire| — 5/7/18 | 
? i s, dye works, mechanical General|3upply | 3,100, i 
Bradford Corporation..... ........ Thomas Roles Te IR Pacer. miee] 230, 400 20 Generaluppis 150 
laneous. || 90-4 Bulk|Supply 
625 *376 
° . oe iuginecri -orks, | series, « ills, m ve " 
Brighton Corporation... J. Christie s. | Pint eui PT qe de ENSE c Ee! hup CM 
Bristol Corporation  .............- H. Faraday Proctor Tobacco, cocoa, printing, leather, |105 & 21093 » 250 15,307 1,655 300 | 4,397 None, 
M.lnst.C.E., MLE. confectionery, clothiera, brew- | S.P. ; & 365 500 31/5/13 approx. | | 
ing, paper manufacturing pun phase T" 
Burnley Corporation............... Jas, E. Starkie......| Cotton weaving, foundries, col- 220, 440 1,504 390 50 | Not Noe , " 
lieries, &c. | 31/3/13 known | 
Burton-on-Trent Corporation... | T. Hull.............. Breweries, timber mills, engi- | 200, 100, |500 (tram-; — 1,610 215 66 689" EC js 
neering works | 400  |wavsonly) 17/5/15 | | f 
Bury Corporation .................. S. J. Watson ...... Textile, engineering, paper, &c. 400 220, 440 4,250 About 100 EFT - 
49/10/12 524 | "m 
Carn Brea, R.S O. (The Urban |L. A. Hards ..... Mining and foundries ........... ... 240, 480 1,090 59 | 50 | 900 Nure l 
Electric Supply Co., Ltd.) . three-wire; 28/9/12 | gs 
Canterbury Corporation ......... C. A. Blascheck.., | Brewing, engineering works, 220, 440 592 155 | 50 9l : 
foundry, printing 30/6/13 | Nove 
Cardiff Corporation ............... Arthur Ellis........ hip renairiun ee ea brewers: 2209. 12200,7800 | . 4,255 726 | WO | 
: millers, cola storage, &c. 400 three-wire, 50/6/13 LAP. 
Carlisle U D.C. .. ................. ... F. W. Purse ...... Cotton factories, tinplate printers, en- = L. & P, 230 2,241 385 St dw 5 a 
gineering works and railway shops 460, 3-wire, 30/6/13 traction : 
(companies) traction 5t 0 í X 
Charing Cross, West End & H. W. Kin gston | Printing osi PvE Sa Pa usu QU EE 10,000 100, 200, |E3 bulk sup. 950 | WI 
City Electricity Co. J.M. Gatti (Mn. D.) 400,1,000 | 30/6/13 
Chester Corporation ............ .. S E. Britton Engineering, flour mills and 210. 42) 1.389 956 | 50 | 1,99 
s | = DN 9 , i e 
Chesterfield Corporation Mp Man furniture making, three-wire| 25/6/15 100 | 1.020 
QUESO R. L. Acland ...... foundries, potteries, aud caribvard box rab 480 2125 198 all lols i ! 
. fac ing iree- wi NT ' S Vena 
Clyde Yalley Electrical Power | 1), A. Starr Stool worl. rolling mills, collieries, 11,000 trans. TOC NEC 54.€04 666 13,900 ~> ' 
Ce ee A e ' paper niue brickworks, foundries; to 400 for 25/6/13 | js s 
i " & ` t [ aly 
Sork Electric Tramways &|H. H. Nalder ..... retake Dua factories, laundries, P j 460 3.131 428 1¢0 | CIN 
ighting Co. bacon curing, feather puritiers, printing, ; 3,7/13 i 
} tanneries, milling, refrigerating, &c. : 6 
Cornwall Electric Power Co... |, A. Hards . ...... Mining and foundiies... ......... esee. 16,000, 440) 2o 198 
Coventry Corporation ........... George Touph...... Cycle and motor cars, toolmaking, : 200 10.316 934 | T 
N : weaving, watchmaking | two-phas 28/5/13 
Darlington Corporation ........... J. R. P. Lunn...... Engineering, yarn spinning and | iE 230, 460 e 49€ ` 
: school furniture 31/3/13 
Derby Corporation .................. T. P. Wilmshurst | Sena ngu e, 200 460, 230 p.300 540 
xeu & Nottinghamshire | A. D. Phillips...... | Iron works, collieries, lace and hosiery | 440 ne Si. 
lectric Power Co. uu XEM ENTUM works, brick- 250 550 17/7/13 
D A . i 
| Dewsbury Corporation ............ R. H. Campion ... "printing, acniries E d ne De: 1 SU 256 
A act 8, | shaking, i ing. 
Dublin Corporation....... ........ M. Ruddle ......... Saw milia, factories, piavatorein IOLO 200 S.P l 4.087 863 
lifts, bakeries, captans, eto. 3.phse. 346 8/7/13 
Dundee Town Council ............ H. Richardson Jute mills, shipbuilding, foundry i 400 1,950 404 i 
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*This figure arrived at by taking the general supply load at 11 a.m. on fine days and deducting 10 per cent., this being estimated as the lightin 


Toad on euch HF S 


Iv 


—— ~ 


129 S. PPLEMEN ' to“ The Electriciar," July 25. 1913. 
ELECTRIC POWER SUPPLY. — ee 
Method of Driving Rates. Approx. Isolated | L 0 N G T S$ G À L E 
H.P. Oafother| Plants at MOVING COIL 
No. | am power dis- c bresent | Remarks. 
3 i laced b rating. (Norr.—Inst. E.R. Wiring Rules for Motor: B. 
conp; t Per unit, ; Bulk Peer. r Gas. g | Ei IR ules | or A otors J 
P. P. | supply. 8g —Suction Gas. "A 
motors. s=Steam. | i E ‘ 
— | — —  — zu o rr Sin. WM: A 17 in 
1 24d. to 3d. | O | ee UN X JH 
f dik is : . | On ap- Sus us Wi A i 
| accord. to cong, plication — «bs Z 
| ! , | NSS ee” 
. 23. to 1d. EE 
2 500 151:5 Quantity basis en 400 rn AET IN STR y M EN TS w oti 
[ { 
3 50 ; 480 14d.with dis. On ap. ! * DO ! * Consumers mostly new to district. + Incl. sewage 
| to 351 p.c. plication SLE Mad plant, | For DIRECT CURRENT. 
4 "I idit TRA: " T | * Discount 5 per cent. off lighting accounts Write for List M.10. 
Hog & lid. D.I.* ' Sliding scale for motors. [only. THE 
§ i SB per eye 10 On ap- s os $-phase plant being installed, Special rates RECORD ELECTRICAL Co., Lro. 
a ean lad, plication I for large consumers. Caxton House, Westminster, London, 8.W. 
6 1?d. to 1d. Ps T * Isolated plants using gas, suction gas and steam are in Infusion Vic London. Victoria 3057. 
| operation, of which there are no particulars, 
7 l 29: Flat rateld. [| Terms by sad i * Under 3 n.p. T 5 H.P. and above. + Or £4 per 
| | 2b to 14d. & 1d ee kw. per annum and 3d. per unit. 
8. vu hep. accord., On ap-| 1,700 400s * Lighting and power 5,494, traction 3,630. 
| | to cons. plication | | 
EP NN lid. for first id zs vis * Exceeding 1,500 units per quarter at ld. 
| | 1,500 units* 
10 zd a ld. 0'85d. to, 32,000 T escis 
| 0:54d. 


"Total B.H.P. does not include traction, 1 With sliding CROM p B ON 


Scale of discounts, Over 150,000 units at °55d, ft Ine 


11 | 5000 | ¢2100 | 6,000 at 114, 
44,000 at Ld., 


150,000 at -75d.f ina | cluding 1,100 looins from $ to 1-H.r, each, 
12 T - 3d. and ld. is - Cs — MOTORS 
13 | ee us Mri ij]... | a " * Single-phase. t Three-phase. d Bes 
after less 10°/,} tł Extra discounts to large consumers. an EE 
14 ns "T 2d. to 500 per |By agree- 1,500 195009, 80s, — | 2 | s 


15 "m | a. "id. with On aoe u | di * Chief Engineer. t Secretary ARC LAM P S. 


discounts plication m 


16 pa D 2d. to 1d. | £3 per | a | E *These figures include the motors of a consumer taking 

an B.A.T, 3-phase bulk supply and connecting same by 
2d. to id. kw.t | means of tliree 500 kw, motor generators to direct 
current. {Plus 4d. per unit, less discount. 


17 a T an ld. en sd T: Special terms to large users. 
| unrestricted | *To avoid as far as possible the use of max. demand | 
18 "e jue Aid. & dis., 1:d.| On ap: see es indicators a flat rate is usually agreed upon 


(1 d e sy) 
and jd. *M D. plication Speci 
Special agreements based on a fixe charge of £7 6s, per 
with discount annum per kw. plus *2d, per unit, e 
Lighting 3d. None No information , *Power rates :— First 39 hrs. use per quarter of max. 


demand 114, per unit; Id. after. Equal to or above 
400, 500 and 6C0 hrs. use per EHP, per qr. *9d,, *8d, 


at 
heating 14d. flat 


and "7d, it respectively, ' 5 
20 277:0 | 1.333 3d. & Id. MD also On ap- 397 758 NU o; of toner ian rekrite hour system. 80% of En d Bl 
, td.& 13d. 1d.-3dt| v: I ' g total power units sold on restricted hour system, 12,00) 2 
21 | 3.690 a oues oe å 40 A synchronous motor. *Includeslighting. t Restricted hour, 2 
i ji gd and jd.lpneadon] 7e ee, Mees acces Should be used in all : 
22 s 126 (4d.& 1d. M.D.| On ap. s 90g, 10sg | Power supply includes driving stamps,pumps wo | 
03 or 24d. flat |plication . and Ur mn ma hiner TET E ACCUMULATOR ROOMS | 
ae 592 lod. flat 5 p.c. P f a | Maximum deman date, 5 W. includes light ane " 
(lis. cash 28 days ' power. FOR PROTECTION : 
24 . 14d. flat. 4d. Spl. rates | Most of the engineering workson private property, from FROM ACID FUMES. | 
Ut | se & ld M D. PaL LUN oe | "S Which Corporatio .8 are at present debarred from entry. ES 
25 857 1,384 a dat. ld.and| Special 973 a Power ic Sone to tramway company, also to Sole Makers— IB 
| Abd. two-rate | terma Council for sewage pumping. : 
| Also Maximum GRIFFITHS BROS. & CO. E 
26 e | me dd. to dd. | On ap- je EMT NEM EU "e MACKS ROAD, 
| | pirauon ! BERMONDSEY, LONDON, S.E. E 
53) | 144, 1st 200 bot | E 
ý 2 858 | units per qtr., 25,000 pa ” 
ld. after Id.flat rate: 
28 M E 14d.—ld. M EEE TIETTY) 
29 | & 3d. contract a " 
H 5 na p l- 2€ )"- 000 0 0 0 0 0 —— Oo‘ a 
- | On applica a | 2 


Competing gas 2s. 8d. per 1,000 c.f. with: 


. tion 
2d,1gd.,1}d,, 14. 257% disc. when annual bill exceeds £50. 


30 | 2,231 900 None ' 500 steam 500g, 200sg, | 


Sliding scale | 450 gas 2,000s 
31 O liceat; .* Includes supply to Urban Electric Supply SLA 
"ORPPM Caton "n " Qo, Ltd. (Carn Brea, R.S.0.) ] T 
à r ; | * 25,000 units or over per quarter flat rate o A 
t | 8,865 | 1451 a. Vies: On ap- 4,200 2 ' Id. Special charges over 75,000 units per qr. 5 
33 [T üp ToT MM s E O7 PESPÉTRDATBSSONGI 
o | Ad tox: £4 kw si T" | | 
«D. & fd. unit | 3 thea 
34 m | e" | ld. for all .. | 1,000 | * Motors only, not total demand on station. _. 
35 e] 41 qs E | " " * Special rates for large consumers. | y. 


E 7 7 J ' i s 

' E / LAU Z EZ Ee 7^ 
36 B O s » * Max. demané, or restricted hour 3d., $d., fd, 3d. y P IA 7 OZ. oy Ve 
o'th TísiDwAY sine T according to quantity. *234. 1 hour per day 4d, after y II LA p 


37 Bolus 1}d. | ae aa 5,500 e Demand steadily increasirg. In VL Sg Z 7 
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40 
70 | 
80 800 
50 | 420. .. 
approx 
| 
400 
174 | " 
B5 ks | " 
95 | 1,567. .. 
| 
56 pwr.! 
80 rata sae 
500 ZETA 
2 500 
150 
50 464, . 
| 
| 60 | ae: ia 
| | 
| 12 ^ | di 
150 |1990 . 
25 1,990. 
` 100 | 6,522 
| 
60 
| 
105 | 4,928 
i | 
| 30 | 56| w 
| 26 790 | in 
200 | 845 | T 
l 
| 50 120 | js 
600 11080 = 
120 G86"! .- 
| 
| 160 
; 100 60 
| 43 . 280 | 
! 100 2,452 " 
o) 82 ^ 
|^ 95 About 
130 
60 
50 | 450, 
3 of 120 1,100 
1 of 200 
500 pe i 
40 | E 
100 Cannot None 


—————— ee = | Total | 
| Power Voltages.  |B.H.P.con-, Total 
Engineer and ET nected ut | number of 
ly Authority. = Principal Local Jrades. SS date Motors 
PEPP ere erce Manager. D.C indicated connected. 
| | A.C | below. | 
a cH Lc M rad CE we a are cpu EON MINOR RENE 
: d f tors, pus 240, 480 Pte.659,*Stn.. Prvte , 204 
| East Ham Corporation ........- | We US | pum Md Uie Durely D ideatiak í 953. d g Station, 13, 
: : ant ioi ri- | , 46 , | 5,012 
| Edinburgh Corporation idea E etd Row ain | F. A. Newington " | Pi TUS masons, eng) e | 250 0 30/6/13 i 
: Nod x E: ki aoe 1,971 994 
Fulham Borough Council ......-.. | Arthur J. Fuller Enn narices paper mull is helenae 8571 2. 
ee D ) Si ant ja- ) il! P i ? 
Frome Electricity Supply...  F. H. Merritt... | Copa, eupimerring amd motor work wo, aso, AZIS nu 
: ; m. three-wire 
| breweriea, mil cae melee | | 
curing,priuting,furniture ; cabinet mkg. | 
Glasgow Corporation.............-- | W. W. Lackie...... Engineering, clothing, printers, 6,500 250/500 arene , 8,805 
(Including Govan and Partick) | butchers and bakers three-wire | 
. i : 2 ; i 429 i 128 
E “kw dries ) ‘hants, 
en een REESE OE mali. BAS li dans 
Greenock Corporation .........--. J. A. Robertson ... | Shipbuilding, engineering, sugar 880 | 500 por | 810 
refining 
Grimsby Corporation .............. | W. A. Vignoles ... | Docks, timber yards, foundries | 230, 460 Pay 285 
and engineering works — three-wire pr wi ie 
Guernsey Electric Light & |, A.N. Rye .......- ' Stone quarries, fruit growing ... 210, 420 jigit OTE 
Power Co. v^ 9/7/13 | 
Hammersmith Borough Council | G. G. Bell ......... Engineering works, electric lamp. 116, 290, 440 5,545 525 
i SEE small laundries, &c. 9,900 HAE: 51/8/12 
| ) oll fact , rag grinders, 230, 460 1,600 201 
| Heckmondwike Council .........-. G. H. Carter ...... | Won eu dois x eed res | aR ee 
| | coachbmlders, &c. | | 
i ; a eee | ) 
| Hereford Corporation............--- | W. T. Kerr........- Cider Berg ceria one farm 220, 440 | S 121 
| High Wycombe Electric Light W. E. Brandreth Chair and cabinet making, paper | 420 | 891 180 
i & Power Co. mills, engineering | 210 : 1/7/13 
| ` 
| Hove Electric Lighting Co. ...... C. B. Smith......... Purely a residential district ex- | 220 | 520 183 
| cepting shops | | rca A" 
| Huddersfield ................e A. B. Mountain ... | Cloth manufacturers... PU ad i | el p. 
| : s PS | | 
i Oil mills, cement manufactories, ship- | 440 & 22) for! 220, 440 10,984 886 
| a a epee eee " building, engineering and docks nreo Kanni a 31/3/13 Consumers 
| ford Urban District Council ... | A. H. Shaw ..... Photographic apparatus, chemi- 230, 460 914} | 179 
cal works, paper mills, laundry | A DES 9/7/13 | 
ington Borough Council ...... AT Bakers, brewers, builders, clothiers. m le-ph 4,881 | 888 
! Islington Borough Council . Albert Gay ies QUIS s ue pue i egi: | 306/13 | 
| confectioners, printers, motor ear builder) and 400 | 
Kettering Council ...................- W. A. Walker...... Boot and shoe and clothing fac- | 230, 460 | 1,419 372 
| tories | three-wire 30/6/13 
Kidderminster & District Elec- | A. Charlton......... | Carpet manufacture ses serrer 460 | 1,615 
tric Lighting & Traction Co.,Ld. RE 31/12/12 
Kirkcaldy Corporation ...... ..... | O. F. Francis ...... ; Linoleum, engineering, furniture, 230 1,496 | 
malting works, linen, &c. 460 31/3/13 | 
Lancaster Corporation sesesso soo Geo. C. Milnes ... Cabinet makers, ice works, timber yards, 230, 460 702-0 146 
: builders’ yards, foundry, linoleum works ! three- wire 2/7/13 
Leeds City Council..... ........ + C. N. Hefford ...... Numerous ...eeecceeesesen nnne ette | 200 SUIS |^ 6,845 
400 
Leith Council......................-.... A. Peden Ruther- | Engineering and general... esseere | a 230, 460 4,257 | 555 
| ford, M.I.E.E. | 30/6/13 
Liverpool eee eree H. Dickinson......| 0 emm 230, 460 ios 2,195 
| Lincoln Corporation ............... | Stanley Clegg Engineering works ....... «eee 230, 460 | 2,124; | 284 
and 500 2/7/13 | 
Loughborough Corporation ...... W. H. Allen ...... Hosiery and engineering  ......... 220, 440 : 740 159 
| HS : E three-wire 30/6/13 i6 
1 S ' hat making, motor cars an s, 7 
Luton Corporation DUNT ees , W. H. Cooke ...... Indre and anora engineers, foun- | 250, 500 | vate 
dries, printing works three-wire [6] 260 
: Maidstone Corporation TE E. E. Hoadley ... Building, brew ing, paper making sweet ma- | 230, 460 | 1,904 6 
| king, motor bus building, colour printing | 313/13 
, Mansfield Corporation ..........- | E. Holcombe | Boots, hosiery, cotten doubling, found: 240, 480 | 702 . 182 
| Hewlett | ing, tin box, motor bodies, sand and 500-600 | 30/6/13 | 
Mr 7 " stone quarries, coal mining 
Metropolitan Electric Supply Co. ! J. S. Highfield...... Ordinary shops............«.- nud 200 200 | TAS | 1,606 
Middlesbrough Corporation ...... H. M. Taylor...... Iron and steel works, shipyards, | | 220, 440 1,786 350 
. | joiners shop three-wire, About | 
Motherwell Corporation...........- James A. Wishart Engineering and steelworks ...... m | 230, 460 ene | a 
Newcastle and District Electric, W. D. Hunter ...| Engineering and shipbuilding, | 100 & 240 | 240, 480 | 11,700 
Lighting Co. steel and lead works, &c. three-wire| 51/5/15 
Nelson Corporation ...........-...-. Geo. F. Nayler ...| Cotton manufacturing ......+6.. 230, 460 505 100 
| | three-wire 31/3/13 
Newport Corporation.. ........-.- ‘A. Nichols Moore Coal, iron, clothing, nails, brick- | 100 & 200 , 250, 460 3,001 344 
works, millers, ship repairs, &c. three-wire 31/3/12 
Northampton Electric Light & G. H. Jackson ... | Boot. and shoe factories, engineering works, 210, 420 2,940 
| Power Co. printers, motor car works and tanneries three- wire 80/6/13 
North Wales Pcwer and Trac- | G. K. Paton (Chief | Slate quarries and electric fur. 500 M 5,650 
tion Co., Ltd. Elec. Eng.) naces 9- phase | 7/7/13 
Norwich Corporation ............++ F. M. Long .......- Boot and shoe, mustard, print- 220, 440! 4,714 
| $ l | 


ing, breweries 
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ELECTRIC POWER SUPPLY, — Continued 


| ee Nd NM E ac re - 
Method of Driving. Rates. Approx. Isolated 


H.P, ofother| Planta at 


No. power dis. present Remarks. 
Group | Indiv. P it Bulk | placed by Operating. . (NorE.—Inst. E.E. Wiring Rules for Motors 
Hp, HP, er unit. supply. electric K dare generally apply in all districts. ) 
| | motors, bri e as 
sags Se ee O m CD p ate aN oy a 
| | H.P. 
38 | .. m aa i & a p s * Motors in gen. stn. for conds., cooling towers, 
40 14d. flat jd. Stch. artesian well, driv'g mach'y,&c. Grate stokers. 
nb MD. | ELE 
1 "4d, Iurther 
M | ld. flat "S ead lighting on same mains, 700 kw. 
42 | 24d. flat ; Giap: " 509, 2589 ay-load motors only. 
| 4d. xo 1d. | plication | 5008, 20 erudel 0000000 nnnm 
: , : oD, od 
M. um 8 us ud ae UD ad &id. — .. MM MEM ZZ 
| restricted hours) M.D, | 
44 A | es A rine Special | "Nerd. | 0 
rates 
45 v0 oe 0 244. to 1d. ha to-6d, 
| 234. to 1d. with | 
46 M s t id. TS. 2 sse a an horse-power of motors does not 
4 | inciude the traction or Admiralty supply. 
7 Bh qe xe From 4d. to | To sub- 1,000 90g, 2539, Supply to trams recent] Started. ini 
48 14d a jo | Bn 1,000s, 50oi! > 
. S. 
a max. of 331 p.c, is T DE MM LLL 
49 bis - | 2d. to ld. Special 
Sliding scale terms | ff sss 
50 562 | a, *3d. to ld. - su 20g, 160g, | * With discount on hours of running, 
51 | 1d.—1d. M. D.sy83- 500s 
e | "* — gtem,24d.flatrate, — .-. iss l6g, 200sg | All motors are hired out by this company, 
Bii meter and are maintained and inspected. 
52 35 | a eee T Radiators are at power rates, but are not 
53 d s "d ia a ces in this return, 
B . ove loss discount . eee ete u y 1, 1913. 
T sits 2d.—1d. per; On ap- et "m Hired motor system inoperat'n. About 1,160 H.P.connected 
55 sliding scale* plication * Subject to 24 per cent. dis,, for payment within 14 days. 
zr ʻi Eos Hm ane goof T s ld. power rate for large consumers. 
scale 
56 | | id. tat Nil 1,750 | 678 
sae Se: . i "E ; 
660. 
37 1314 | 135 2d.to ld. | On ap- 1,060 Discounts ; sliding scale up to 5 per cent. on 
58 plication power. 
14d. Ded 1,290 No LU "OO 
quotation available 
39 xs ..  /Ad.to ód.ltg. das 1 large engineering works, 1 large malting works, and 1 
3d d.p'r.! linoleum works received entire p'w'r sup. from Corpn. 
60 ilłd. to $d.p 
" | 2840 | 4180 | 24d. sliding | By con- 610 20g fn a 
scale to 4d. tract 500s 
61 | 0:75d. to 1'3d, 
less 5 per cent. P d mo wo 0. | — Sese 
62 T to m x | *For industrial purposes only. 
r . * 2d. up to 3,000 », lid.f 3,000 to 10,000 A 
63 | 2d., 14d.,1d. 1d. all units forces 0 10,000. er qr., also Sinak mih 
64 m advo demand " and “ rateable value’ systems of charging, 
a "- . 5 A d. On ap- Coeesece . 
& ld. M.D. |plication | 
65 1d. flat, 34, for | ies 
529 221 night ae E Mi 2589, 
66 | About About |*2d., 14d.,1d. About 400 , About 200g | *2d. first 500 per qr., 13d. next 1,500 per qr., 
8,377 650 & id. l00sg, 250s | 1d. next 3,000 per qr., 3d. remainder. 
67 Bo'th Various...... " 685 15ag Mon 
| 
68 4d.& ld. M.D. 228 About 3000s*| *Town gas sold at 1/6 1,000 for power. Tram- 
ld. daylight way supply 1,200 n.r. not included. Eight 
69 , „Specials large textile mills. 
e Tee: Ona * Not including collieries. 
70 ‘ld per unit plication ! , : 
| 2d.& 4d. M.D.) ... d installation, shipyard, max, demand 
Sp. on app'n. Ww. 
n zn 25s | Recsndid. o dew d cl. a xo dp O O eine 
12 Max, 14d. | According Largest consumer, Sir W. G. Armstrong 
factor, &c, Whitworth & Co., Ltd., Elswick Works. 
T3 Both " * Motive power— zy. for 1st hour per day, 14d. every 
| ese niei Deals con 5%. fIncluding 5 at gas works, 
"uc Abt ads T ntermittent working, 
3, ° and ld. 1id.-1d. [ZZ ° 
950 acc, to quan. 1 
78 About | About | 9d. to ld. On ap- * Large consumers 1d, 
76 | 2,590 350 sliding scale*|plication 
, 950 2,700 | On applica-|  ... Slate quarry load mostly winding, pumping, air com- 


pressors and mills. Transmission at 10,000v. 3-ph., all 


__ tion overhead, bare wire & 20,000 v. Bulk supply to Aln- 
sliding scale minium Oorpn. (Ltd.) at 20,000 v. *Motor-generators, 
13d, to 3d. E 0909000596 
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SIMPLEXTISARU 


like our Conduit 


are The Best 


— and — l 
Most Reliable. 


Meter Testing Dept, :— 
SIMPLEX CONDUITS 
LTD., 

Garrison Lane, 
BIRMINGHAM. 


A AAALLLLLTTLITTTT 


maucatina PARNISHES 


ARE STILL 


THE BEST 


For Maintenance and Repair of 
Electrical Machinery. 
Manujactured by 


STANDARD VARNISH WORKS. 


For Prices and Particulars apply— 
Insulating Varnish Dept., 


PINCHIN, JOHNSON & Co., Ltd. 


26, BEVIS MARKS, LONDON, 
Exc. 
Phone—London Wall-9916. 
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Total | 
! Power Voltages. AE Toal : ih Sel Max. ; H.T. 
Eueniect and. z T nec at number of: Motor | de- moto 
Supply Authority Manager. Principal Local Trades. . date Motors | on and ri 
| AG. | D.C. es connected.| Circuit.) Kw. any). 
ees EEEN PEELA EAE 
Nottingham Corporation ......... | H. Talbot ......... Lace, hosiery, tobacco, engineer- 200, 400 5,679 : 1,533 65 : | ; 
ing, leather three-wire pius | 
s - , aking, hosiery, wool, ton, elasti , 44 ’ 
Nuneaton Corporation ............ S. C. Gibson ...... Ser is aes Mc heen red Reise 3016/13 | 157 150 | 500 
boot and thoe factories. | 
Peterborough Corporation ..... J. C. Gill..........- Engineering, brickworks, rail. 200, 400 | Prete | 103 20 566 
Reading Electric Supply Co....... E. Rowley Hill ... Printers engineers and iron founders, 200 | 200, 400 | 2544 — 354 75 | 1,575 
saw-mills, flour-mills 31/12/12 
Redditch Urban District Council Wm. J. Ferguson | Needle trade, fishing tackle, 210 xoi | = i nod. 
| cycle factories 
Rochdale Corporation .........--. | C. C. Atchison ... | Texti E 5,000 | 220,440, | 9,860 q25 | 50 330 
c orporation | Textile and engineering 290 KM 30 J6 [13 2 S E 
R | —À E. Cross .........«. | Iron. steel and brass works .. ... 3,01 0, 930, 400} 250, ,1 | 282 500 [p> Ne. 
otherham Council ee | ross Iron, steel and brass works Cra 9 n 3 : & power 
Salford Corporation ............ H. J. Hawkins ... i ineering seee... 200 | 220, 440, 14, 1,316 | 500 
alford Corporation m awkins Textile and engineering Mu three-wire| 30/6/13 
Sheffield Corporation ............... | 8. E. Fedden ...... Stecl and iron works, catlery works, foun- 2 060/200 ph 1,634 2,067 11,603 
dries, geueral engineering works "200 L-ph. 50/9/12 
Shoreditch Borough Council..... ' C. N. Russell ...... Printing, shoemaking, cabinet Er 240, 480 6 nd 1,750 4,616 
and furniture manufacture ,three-wire| 30/6/13 370 
Shrewsbury Corporation ......... | C.M.Johnston...| — 0 d & 210 | ao 140 | 20 E 
* l ò | ) ` 
Smithfield Markets Electric Edgar Dowling... Cold storage, wholesale meat, 100 | 513 | al | 130 , 410 
Supply Co (Chief Engineer) poultry, &c. f 200 31/12/19 | | 
South Shields Corporation ...... H. S, Ellis ......... Shipyards, docks and marine| 110, 220 550 | 4,050 , 16) 
engineering wks: ar mills, oe ate 31/6/13 Ta xi 7,30 
Stalybridge, Hyde, Mossley and | Robert Blackmore Tere DE uud Re M bti, 400 12,000 
Dukinfield Electricity Board | ee eee re 00 230 17/7/13 
Stamford (Urban Electric Sup- F. H. Brandreth, | Brickworks, laundry, foundry. engineering 240, 480 460 116 35 
ply Co ) A.M.LE.E.’ d Rd M E car tuilders three-wire 30/6/13 
i i aud church t 
| 
St. Helens Corporation ..........-- E. M. Hollings- | Chemical, glars and bottle works,steel- | 230, 400 | 230, 460 |j 3,180 406 500n.P. 1000 
worth works, collieries, copper works 3-phase three-wire! 31/3/13 ; 
St. Marylebone Borough Council | A. Hugh Seabrook) Printing, building, small work. | None 240 4,402 1,180 , None 
shops i various trades) 480 ' 51/1/15 | 
Stockton-on-Tees Council ......... | J. J. Smith......... Shipbuilding, engineering and T 230, 460 | 1,372 152 120 
ironworks three-wire, 17/7/13 | 786 
Stoke-upon-Trent (County Bor- C.H. Yeaman...... Potteries, engineering works...... None ' 240, 480 1,384 149 | 80 
ough of Stoke-on-Trent). | | 0/6/18 979 
Burslem ..... eet | C. H. Yeaman ..... Potteries, engineering works ..... None | 220, 440 1,7931 302 | 125 
30/6/15 | 1427| 6 
Hanley ..........-o C. H. Yeaman Brickworks, potteries, iron works, Single-phase 50* 1.809! 279 60 954 
collieries, earthenware and china | 100 7, 100- 30/6/13 l 
. manufactories 200, 400 i | | ; 
Longton .......... ne . C. H. Yeaman.... Earthenware manufactories,brick- None 230, 460 475 154 14 | 350 | 
| works, potteries, collicries. 30/6/13 | 6.134 
Sunderland Corporation ......... A. S. Blackman... | Shipbuilding, marine engine and boiler 5,000 220 16,453 954 280 » | 
makers, coal mining, flour mills 220 30/6/13 | 
Swansea Corporation........ od C. A. L. Prusmann Metallurgical, coal exporting, | 220, 440 | 220, 440 | 8,5421 60 | 1,478 
| = M.LE.E, A.M.LM.E.| tinplate manufacture, &c. three-wire, three-wire — 30/6/13 - g80 
Uxbridge and District Electric A. Randall Bell... Flour mills, printing, engineer: 200, 400 1,7373 130 135 ` 
Supply Co., Ltd. ing, brickmaking 9/7/15 1.615 
Wakefield Corporation ..... ....- H. A. Nevill, Engineering, woollens, coal, 200 e | 272 285 10 |^ 
M.LE.E. printing, laundries, wire mills |: - 31/6/13 
Walsall Corporation ............... A. S. Barnard ... PME S ener ea (Sce Remarks) Hd | 2,038 329 100 ; | i 
I Wire mills, printers, was mills, tanneries, | 30/6/15 2216 | .. 
Warrington Corporation ......... ' F. V. L. Mathias.. | engineers, corn mills, gas stove manu- z t 7,109 210 l 
fucturers, builders, min. water mfetrs, &c. i 17 [1 A3 221 
Wellingborough Electric Supply | T. Willmore ...... Boot factories, engineering wor ks 250, 460 225 62 |, 20 
Co. | and joineries three-wire! 31/12/12 Abont 
West Bromwich Corporation . , W. A. Jackson ... | SPE MODE a E sence | 230, 460 : 3,055 210 125 ww. 
dries, edge tools, tubes, school | : | 
| furniture, corn mills, wire nails | 900 30/6/13 
West Ham ...........- een J. W. Beauchamp. | Chemical, engineering, flour | 100, 200, 900 13,628 kw. 1,556 430 
mills, ink mills 400 | | 31/5/13 800. 
| West Hartlepool County Boro’.. H. F. Friederichs , Blast furnaces, steel wks., ship yda., engine |6, 500 & 440. 250, 460 | 2,508 258 120 
| - aoe | | Ws paper mill, saw-mills and joinery wks 3- phase three-wire, 30/6/13 T 
| Whitby (Yorks) District Council | L. H. King ......... | Fishing ......... eren — E | 460, 230 | 5644 49 40 | 
| Whitehaven Corporation ......... ,B.Sankey ........ Tannery, flour mill, printing and 490, 210 | 241 46 90 | %9 E: 
machinery works, ice w'ks, &c. three-wire, 31/3/13 ; 
| PS i Jt 
Wigan Corporation ...........- Jas. Slevin ......... Coal mining, cotton mills, engi- | 6,600 , 230, 460: — 2,576) 335 | 125 ad 
neering works | three- wire 31/5/13 | 
. | 1ac 
Windsor Electrical Installation | A. E. Farrow...... Brewing «eee emm 220 220 262 86 80 | idm 
dos peto C ' Ironworks, edge tool works, corn mills 440. 220 Aes 666 150 6,444 
olverhampton Corporation ... | S. T. Allen ......... EM E ‘s, corn m! 5 6.000, 400 » 22 7,796 b 
ap ! Paraiso works, le o | three-wire 31/8/13 
| F 133, « 
Worcester Corporation............ C. M. Shaw ...... Bow kaher tonr toner, | 300, 200.090. 160.7, Bob 275 6 1 | 
printing, horse-hair cloth, &c., works 2-phaie 500 >` ` 31/3/13 | 
3 | n . ; i Awar E | l 230 
| York Corporation -s.s + | W. Hame ...... Connetioners. printim milaur Ao we] 3,000: 250,400 , 1,300 363 50 KP. 
three-wire, 31/3/35 
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ELECTRIC POWER SU PPLY.— Continued. 


— o it. 
IM wu sl pu 

— -= = aci 

RR 


Approx. Isolated | mum 


E 
| Method of | "T 
ý | Driving. | S H.P.ofother| Plants at 
o. n i power dis-| present | Re 
| Group. | Indiv. | | pa, | Placed by Operating | (Norg.—] B o 
H.P. mp, | Per unit. | Bulk | electric g=Gas. generally a5 ly are eles for Motors 
. | . | | supply. motors. | 89=Suctien Gas J apply in all districts.) 
NES LEE GL MM ee, 
T8 | lid. | | M EE hs 
See | m | s =, 
79 220 2hd to id : i OC ceseres 
a | . on. On ap- : y 
| | sliding scale plication xs | 100s, 20 oil | 
80 | | 14d.—1d. flat. , 
| Over 5,000 per = oe | ae E è 
81 £4. an T d ee a | 
per unit secre ub 670 Ms | 
82 ll ingtodenand ae eee 
^ 2d.told. ^ + 600 7005; | 
Practically sliding Beales hy Oa ee a 
E3 all gronp m 2d, to ‘6d | On ap- | Steam 988 | 179 4 | Large (extile mills not includ 
driven: slid: m plication 1 g. 40sg, | present toute ot nen ed. Isolated plants on 
84 Bo th ing scale* Gas 509 837s | *8 iins (approximate onl 
o 14d. and 1d.* On ap- | 2300 H.P. . " Midi, gence for special conditions. nly). 
85 | x iplication ^. plants= thousands H. oe users: fMany works own A 
p e Si TN we rate.—1]d. first 1,000 units per j 
| | ss, Fixed charge s per qr. 1d. a'l in THE B 
86 Lht.tà. Heat id On ap. | uH | demanded pnd 3d. per unit asl Per. qr. per E.H P. LERLT 00K ON THE SUBJECT. 
ower 2d. to 4d. plication X | T 
- ower žd.to &d; plication, fn Tbe Electrician " 
E T us 1 e a WIREMIAN’S POCKET 
wi is . í i 
88 | od., 2d. 14d.* oem zd | KE DUO: penser second ing to MAN D POGKET BOOK 
lid. is ids ; 418counts : 5 per cent. over 600 uni AND 
89 : | ! cent. oy $ er units, 10 per 
E idandid] |. w d HEN ELECTRICAL CONTRACTOR'S 
| Bo th Ia. T oni IP l 
per qr. 1d, after MM MEL | e Also traction supply COMPILED BY _ 
91 less discount 237; O | PP y À W ROBINSON & 
24d.—-:3d. Í n ap- | 2,000 | 300g, 1 700s * d W. E. WARRILOW. 
| plication | : : p 
| rice 5s, nett. yf 
$2 re ei. On ap- , NEW SECTIONS on Illuminating | 
| contract tariff plication: ere Engincering,Country House Plants, 
93 | 2d. & 1d with On ap- 2:000 | i5 mee Installations, etc. 
: discounts |plication, , m “THE ELECTR - 
4 . 2d. and 1d, M.D.* E | PUBLISH od TINTING ane 
and £2 per Hr, is * Restricted hour and 7, 2 & 3,8alisbury Court, Fleet St., L 
95 db per anit | ap and telephone system. ii iiid 
ng scale i m 'Orks : 
- 3d. down to 1d. | plication ids Mire pei an units per annum, and the 
MEL 13d.,14d.,1d.,94.| On ap- amounted to 519,726 unite ^ ^. °F Power purposes 
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NEW STAR-DELTA 


STARTING SWITCH. 


EASY ACCESSIBILITY. 
ROBUST CONSTRUCTION. 
EVERY PART EASILY RENEWABLE. 
MICA INSULATION THROUGHOUT. 
NO-VOLT and OVERLOAD RELEASES. 
ABSOLUTELY FOOL-PROOF. 


With cover removed. Showing Auto 
matic No-Volt and Overload Release. 


A DISTINCT 
ADVANCE 
IN DESIGN. 


ASK FOR LEAFLET 36. 


ADAMS MANUFACTURING CO., LTD., BEDFORD & LONDON. 


for practically every requirement, and those of our readers who are 
interested in apparatus of this class should obtain a copy of Siemens 
Bros. & Co.'s new catalogue 505. This publication is divided into two 
The standardisation of electrical apparatus and instruments for the parts. The first deals with distance thermometers, and is made up 
Maple emer Var of temperature has proceeded with considerable of sections devoted to general remarks. practical applications, prn- 
rapidity during recent years. It is now possible to obtain equipment ciple of measurement, thermometers, indicators and switchboards 
and recorders. The catalogue points out that the distance therme- 
meters are especially suitable for the control of the heating and ventis 
lation of large buildings, for cold storage, breweries and distilleries, 
jam and pickle factories, chemical works, cartridge and explosive 
factories, tobacco factories, electricity works and steamships. or 
laboratory and research work the instruments are of special value m 
the measurement of melting, freezing and boiling points, in the deter- 
mination of molecular weights and in calorimetric work generally. 
The second part of the catalogue is devoted to distance hygro- 
meters, these being specially recommended for granaries; mines. 
storage rooms. malt houses. spinning mills and greenhouses. ^ e 
hygrometers are based on the principle of the well-known aspiration 
hygrometers, and the details are explained in the catalogue ifa 
diagram. The measuring instruments employed can either be of the 
indicating or recorder type; the latter are especially useful in eet: 
tricity works. The adjoining illustration shows a recorder outfit A 
switchboard in a boiler house registering the temperature of the 
boiler and the flues. Copies of the catalogue can be obtained from 


DISTANCE THERMOMETERS. 


the company at their works, Woolwich, London, S. E. 


A 
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View or RECORDER SWITCHBOARD, = rn 000 s UN 


135 


55 “UNION ELECTRIC “C? 


UNION “ EYE-COMFORT " 

lighting quick-running printing 

presses, (From an untouched 
night photograph.) 


PROGRESS OF THE MERCURY VAPOUR RECTIFIER. 


That interesting instrument the mercury vapour rectifier has had 
its ups and downs in the course of its existence. Now, however. 1t 
has proved its worth, and the demand for comparatively small and 
efficient converting apparatus should do much to consolidate its 
position. The truth of this remark will be evident when we say that 
during the present year the Electrical Co, and its allied concerns have 
installed over 500 of these rectifier plants. Approximately 40 per 


AT 90 AMPS. 


Back View oF 4 RECTIFIER SET FOR CHARGING 


cent. of this number were for cinematograph work. another 25 per 
cent. were for charging small batteries, while about 20 per cent. were 
employed for charging large batteries. 

; At the time the manufacture of rectifiers was taken up the working 
current of the projector lamps usually employed in cinematograph 
theatres was 20 to 30 amperes, As the construction of cinemato- 
graphs improved, the demands made upon the illuminant also in- 
creased, so that in a short time apparatus for 40 amperes was re- 
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The Lighting of 
Machinery— E 


| 
j 
particularly quick-running machinery E 
—calls for very careful consideration. S 
“Direct” lighting always means i 


“glare,” unless flame lamps are used ; 
and except in high-roofed buildings, 
flame lamps do not 
question. 


come into 


The only safe, economical method, 
where the roof is not high, is by the 


UNION | 
‘‘Eye-Comfort’’ System S 
of INDIRECT ARC LIGHTING, 


which provides a bright, even; glare- vas 
less light at minimum cost. 


TRY IT ON YOUR NEXT ESTIMATE. 


OUTHWARK. ton 
imt 
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quired. Even this current, however. does not meet the require- 
ments of large cinematograph theatres. but after numerous trials it 
has been possible to work a number of bulbs in parallel. 

The rectifiers for charging accumulators have been developed in the 
same direction. Here likewise the range of the apparatus has been 


increased as batteries came to be used not only for lighting and ; 
ignition. but also for driving purposes. " 
Our illustrations show an interesting example of this latter applica- | 3 


e eM 0-0 
* i 


VECTIFIER. CHAEGING A BATTERY FOR A Macinvs FIRE ESCAPE. 


tion which is to be found at the fire station at Cologne. The installa- 
tion is connected up to a 220-volt alternating-current supply. and 
consists of four rectifiers for charging 82 to 88 cells with 30 amperes ` 
each at a maximum direct-current pressure of 240 volts per apparatus. E 
The four apparatus are divided into two groups consisting of two . 
rectifiers each. They can work separately or in parallel, and can give 

30 to 120 amperes. The maximum output is 30 kw. As the illustra- | 
tion shows, the installation presents a very uniform appearance, 2 
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EFFECT o CONDENSERS 
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PRESSURE FRONTS 


CABLES AND LINES. 


ISENTHAL & CO. 


(Department 4), 
DENZIL WORKS, NEASDEN, 
LONDON, N.W. 


Contractors to the Admiralty, War, 
India, and Colonial Offices, cc. 


occupies little space and is practically designed in all its parts. It is 
combined with a discharging device and a special device for enabling 
accumulators which have dropped behind while charging. or newly 
inserted accumulators. to be charged after connecting them up in 
accordance with a special system. 

The mercury vapour rectifier has also given favourable results in 
large stationary battery plants. Plants of this kind have arisen in 
many towns under the influence of a differentiated tariff. In Nurem- 
berg. for example. the price per kilowatt-hour lighting current is 61d. 
during the period of lighting load. and 2d. to 4d. at other times. 
according to the consumption. With this tariff it will be remunera- 
tive to instal batteries of accumulators which supply direct. current 
during the period of lighting load. while at other times a converter 
comes into operation and. working in parallel with the battery, charges 
the latter. Another illustration shows a hotel plant in Nuremberg 
arranged on this system. As little space is available here for the 
charging plant. and all disturbing noises must be avoided. mercury 
vapour rectifiers were found to be particularly suitable. Three 
rectifiers working in parallel have been installed. "The battery com- 
prises 60 cells, the charging current is 90 amperes, the maximum out- 
put being about l5 kw. The rectifiers are switched in at 12 mid- 
night for charging purposes, and continue to charge the cells without 
interruption and without any attention up to 11 o'clock a.m. The 
installation has been at work for about three years. 


«PISTOL" FLASH LAMP. 


Although many electric pocket flash lamps in various shapes and 
designs have appeared from time to time, few have attracted such 
wide attention as the '* Defiance ” pistol electric flash lamp, recently 
placed on the market by the General Electric Co. In appearance it 
resembles the automatic pistol, being wonderfully compact. which 
enables it to be carried about without inconvenience. Electric 
current is derived from a two-cell battery within the stock of the 
pistol. The lamp is an Osram drawn-wire battery lamp fitted in the 
muzzle. 'The action of the switch is controlled by the trigger. A 
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These boxes are made in all sizes from 
single way 25 amp. up to 9 way 400 
amp., and they meet the Home Office 
Regulations in every respect. 

The Fuses are self-aligning. 


See Pamphlet 2 for Fuses and 
Pamphlet 20 for Distribution Boxes. 


& Co., 
Ltd. 


EYROLLE 


HEBBURN- 
ON-TYNE. 


locking pin enables the light to he kept on for several minutes if 
desired. 


METER BOARDS. 


We illustrate a type of meter board which has heen adopted as 
standard by an electricity supply company in Burmah. The Zed 
type of fuse has been chosen as the company find them to be suitable 
for meeting the various difficulties which oceur where native labout 
is employed. With the Zed 
fuse it isan easy matter for 
a native to replace a blown 
fuse correctly. without any 
risk of over-fusing or of re- 
ceiving a shock. The meter 
board illustrated represents 
s type which is in use in 
large office buildings where a 
number of suites of offices on 
one floor have separate me- 
ters. It is difficult for any- 
one not intimately acquainted 
with natives to realise to 
what lengths of absurdity 
they can go when connecting 
up or attending to electrical 
apparatus, and from this 
point of view Zed fuses are 
eminently satisfactory. Al- 
though, of course, a British 
wireman and electrician can- 
not be classed in quite the 
same rank as the natives 
referred to, many of the large 
electricity supply companies 
at home who have tried i . 

Zed fuses have been led to adopt them, owing to 
liability and ease of control which they obtain over the opera 
men sent out to replace blown fuses. 


FUSES. 


METER BOARD WITH ZED, 


the] re- 
tions 9 
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THE 


ROUND TABLE. 


The Wireless Chain must not be confused with the missing 
pearl necklace." | 
* * * * 

Congratulations to Mr. W. P. Durtnall on winning his case 
and upon having his photograph taken. 
* * * * 
“Progress,” savs “ Life,” “is'only a new combination of 
atoms." Or.in the case of * Point Fives," a dissolution of 
atoms hitherto considered to be indivisible. 


* * * * 


The silly season is now upon us. Will readers of the Round 
Table who are at the seaside on stienuous holidavs send us 
their suggestions for subjects? We will lead off with * Will 
Scherbius advance her ? ” 

* * * * 

Mr. G. C. Law invites Mr. A. Nichols Moore to a game of 
colf at Barnes—at least, we are sure he will when the present 
correspondence in our columns on the “ Point Fives” closes. 
When! 

* * * E 

There are unconfirmed, but also not officially denied, reports 
that the Brimsdown Lamp Works have decided to join the 
T.L.A. Ifitis true we shall have to report that Mr. Reiss has 
decided that it is best to “ see things in a better light." 

* *  * * 

Bored Gentleman (on the telephone) : “ Hello, is that ‘in- 
formation’? My wife's away, and the cook has just left. 
Would you be kind enough to tell me how long I should boil 
the coffee?” Might we suggest the gentleman should pay a 
visit to Mr. Downe ? 

* * * * 

Centrally suspended high-pressure gas lamps are now being 
erected in Fleet-street, even at the very doors of this office. 
We have heard a lot about these lamps. and we are eagerly 
awaiting their inauguration. One comfort is that a tower 
waggon will no longer be necessary. 

* * * * 

Poplar is a great place for an electrolytic disinfecting fluid 
which has an invigorating effect on the bathers when added to 
the water in publie baths. " Horace "os thinking of sending 
a few thousand gallons to prospective “ Point Fives " to sustan 
them until thev enter the fold. 

* * * * 

Mrs. Pankhurst. uccording to the latest bulletins, has been 
accommedated with a transfusion of bloed by a volunteer 
suffragette. In anticipation of this diverting process becoming 
fashionable. we invite volunteers for a supply of good Scotch 
blood from the Electricity Supply Memorandist on the " J.0.G. 
(© Journal of Gas Lighting“). Perhaps Mr. A. G. Whyte will 
show his sympathies by presenting the necessary hvpodermic 
Svringe ? 


. SWITCHGEAR 


& COWANS L°: SALFORD, MANCHESTER. 
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See Illustrated Advertisement last week, 
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The latest thing about the “ Point Five” lamp is that it 
will only be made in sizes of 1,000 c.p. and upwards. We have 
had lamps of that sort for some time. 

MEE. * * 


There seems to be no truth in the suggestion that it was really 
Mr. Stewart A. Curzon's idea in floating the Greater Omnibus 
Services (Ltd.) to buy up ultimately the L.C.C. trams for con- 
version to petrol buses. 

* * * * 

From ^ Punch " :—- 

“Just think of it, Mrs, Brown has got the telephone fixed. I wouldn't 
have one.” 

“ Why not 7” 

^ You have to associate with anybody." 

More than that, the Post Office helps a subscriber to extend 
his circle of acquaintance by putting the wrong numbers in 
the book. 

* * * * 

“ The Mystery of ‘The Alde? " This is not the title of a 
new sixpenny by Robert Wilson Smith or any other Scottish 
cucoethes scribend?, No, it is just the plam straightforward 
mystery of a sailing barge, emitting the grunting exhaust of a 
petrol launch, but minus a propeller wake. Any of our readers 
who are curious on this point should apply to the nearest 
Batti-Wallah for information. | 


* * x * 


The Round Table is read and appreciated in Sydney, N.S.W. 
Mr. R. C. Simpson sends us a cutting from the " Sydney 
Morning Herald," in which the remarks of Alderman Kitch, 
of Katoomba, are quoted upon the proposed hydro-electric 
power scheme. ©“ With this," he said, “ electricity would not 
cost more than a halfpenny a mile.” The alderman evidently 


wants a peculiar unit to tally with the peculiar name of his ` 


town. 
* * * * 


OUR HOT PLATES. 

No. 62 to— 

Mr. E. P. Barfield for his return to his former love, Lady 
Ediswan. 

The Edison & Swan United Electric Light Co. for the 
acquisition of Tantawot Barfield. 
No. 64 to-- 

The General Electric Co. for their 12-watt turbo-generator. 
No. 65. and our best thanks for the ad., to— ma 

The "J.O.G." for giving a three column review, making about 
3,000 words, to a Is. 6d. book on " Electric Cookery.” 
No. 66 to— 

Mr. A. Nichols Moore for his list of questions to the ** Point 
Fives." 


THE “POINT FIVES.” 


— 


Mr. J. Horace Bowden (Poplar) | Mr. F. W. Purse (Carlisle). 

Mr. H. F. Street (Southampton). | Mr. S. T. Allen* 

Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 

Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 


Mr. A. H. Seabrook (St. Maryle- tlepool). 
bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham).t 


Mr. J. W. Hame (York). 
* Honorary member for 12 months, f Fresher. 
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12-inch Blades. 
Swivel Head. 

Three Speeds. 

Three Yards Flex. 
Enornious Stocks. 


Full Particulars and Trade Discounts 
from Supplies Department. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
" Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: '" SIEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, E.C. 
Telegrams: “Sigmotor, LONDON.” 
BRANOHES : 
BIRMINGHAM GLASGOW SHEFFIELD OALOUTTA SINGAPORE — BYDNEY 


BRISTOL MANOHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
OAROIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


Telephone: City 5352. 
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WANTED—AN ACCESSORY. 


‘ The Leading article in our Commercial and Industrial Section 
(June 20) criticised the design of the devices now available for making 
a connection for auxiliary apparatus at the ordinary pendant lamp 
socket. We pointed out that the adapters now available were not 
suitable for the use of apparatus in the daytime because no pro- 
vision is made for turning off the lamp; the electricity consumer 
would naturally feel that lamps burning in the daytime were wasting 
energy. If the simple bayonet contact adapter is used in the lamp- 
holder then the auxiliary apparatus can only be connected up in the 
daytime if there is more than one lamp in the room. It may be 
remarked that tho need for making the connection at the lamp- 
holder at all is a reflection on the parsimonious methods of the wiring 
contractor who will not include wall sockets in the principal rooms of 
an ordinary house. 

* We have brought the matter of this accessory to the notice of the 
manufacturers chiefly concerned, and through their courtesy and 
interest in the problem we are enabled to reproduce a number of 
illustrations. The line of argument which we adopted was that the 
time had now come for the auxiliary connection at the lampholder 
to be made with an accessory. or special lampholder which would be 
attached permanently to the flexible cord. By this provision the 
contractor would install these lampholders in, say. four of the 
principal rooms, two downstairs and two upstairs. at the time he did 
the wiring of the house. The consumer would then only require to 
purchase an auxiliary apparatus with the necessary adapter connec- 
tor and flexible cord. Further. we contended that it should he pos- 
sible to attach a shade to the special lampholder. that the lamp- 
holder body should have a switch. preferably of the push-bar type. for 
extinguishing the lamp in the daytime. and that the adapters at the 


stock so many different sizes of 
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HANN & INGLE, 13, Albert Place, Bridge Street, 
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end of the flexible on the auxiliary apparatus should be Suitable for 
connection to either a lampholder or a two-pin socket. The latter 
provision seems necessary to allow for the presence of wal! sockets 
in some of the rooms and not in others, 

The nearest approach to the desired accessory that we could dir- 
cover among the manufacturers’ products is that shown ip Fig. ] 


|i a > 
T TANT as 
RTC 
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Fic. l.—LuxpBERC's Two-ciRcviT EXTENSION AND Switca 
LAMPHOLDER. 


The illustration has been supplied by Messrs. Lundberg, who are the 
makers. It will be observed that the lampholder body, which is of 
brass, is fitted with a shade ring and a turn key switch controlling the 
lampholder circuit. The cocus wood block above the lampholder is 
turned round on the outside and inside, is shaped to carry the socket 
contacts from two two-pin plugs, and the connections from the in- 


liv. 2. 
PRANGNELL ADAPTER WITHOUT 
Snape (G.E.C.) 


PRANGNELL ADAPTER IN 
SHADE (Episway). 


coming terminals to these contacts and also the lampholder ter- 
minals. A screwed brass plate with cord grip and tightening cone 
are mounted at the top of the wood body ; this fitment must be re- 
moved and threaded over the incoming flexible, the ends of which 
are taken into punch-serew terminals. The disadvantages of this 
accessory seem to lie in the two-pin connectors being unsuitable for 
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SWITCHGEAR MANUFACTURERS, 


Telegrams : 
Juno, Chariton-Kent. 


bavonet socket connection (this can. of course. be easily remedied), 
The switch holder is of the turn key type, and has not quite so smooth 
an action as the slide bar pattern, while the fact that the flexible is 
plugged in above the lampholder gives the lamp shade a sideway tilt 
may be objected to. Also it may be noted that the holder would be 


Fic. 3.—THr PRANGNELL ADAPTER IN USE. 


too high up to be reached from the floor, and that the flexible could only 
be plugged in by standing on a chair. This may seem a small voint, 
but it should be mentioned because the illumination engineer is 
anxious that lights be placed as high as possible. 


CHARLTON, LONDON, S.E. 


Telephone : 
Woolwich 438 (6 lines). 


Fig. 2 shows two views of the now well-known Prangnell adapter, 
one view showing its use with, the other without shade. The device 
is designed to bayonet into an ordinary holder, and has the great 
advantage of placing the extension circuit rigidly below the lamp. 
Fig. 3 shows the adapter in actual employment, 

Mr. Prangnell, the inventor of this accessory, expressed his views 
upon the suggestions contained in our Commercial Leader in a letter 
which appeared in our issue of June 27th. He said that he hopes soon 
to introduce a modified adapter, in which the upper lampholder is 
fitted with a switch. This will be a great improvement, but it still 
leaves the device an adapter. We think that another pattern should 


Cord Grip Holder 

for Extension Cir- 

cuit attached to 

flexible about 8’ 

below the lamp 
piP- 


Fic. 4. Fic. 5.— BENJAMIN ExTENSION CIR- 
CUIT AND LAMPHOLDER ADAPTER. 


be brought out with a cord-grip connection and terminals at the 
upper end (with the switch socket just mentioned being also fitted), 
and the extension circuit he made suitable for pin and bayonet con- 
nection. If this were done we think Mr. Prangnell would supply a 
want which is pressing enough now. but which will become desperate 
with the continued advancement of the electric service. . 

In Fig.4 is illustrated another form of adapter in which the exten- 
sion circuit is allowed for by special terminals in the wooden body, 
the flexible being coupled to these terminals and brought out at two 
holes, one on each side of the body. The lamp and shade are 
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attached below the exit holes from the extension flexible. but there 
is no switch to turn off the lamp in the daytime. nor is the device at 
present suitable for direct attachment to the circuit flexible. Further, 
if a glass shade is used. the extension flexible with its ordinary lamp- 
holder at the end, must hang over the edge and cause lamp and shade 
to tilt slightly. It should be noted that after the purchaser has 
obtained this adapter he must also buy the cord-grip holder for the 
extension circuit. The adapter is made by Jaeger Bros. 


— —H 


c. 


Fia. 6.—BENJAMIN ExTENsiON CIRCUIT ADAPTER, WITH LEVER 
SWITCH To LAMPHOLDER. (ON THE EXTREME RIGHT THE PLUG Is SHOWN 
WITHDRAWN.) 


In Fig. 5 we illustrate an extension adapter made by Benjamin 
Electric (Ltd.), which embodies the same useful features as that com- 
pany's wireless clusters. Fig. 6 shows another pattern of adapter 
with the primary or lamp circuit under the control of a lever switch. 


Fic. 7.—S1MPLEX COMBINED TWo-PIN AND BAYONET ADAPTER, 5-AMPERE 
SIZE. 


This design is to be introduced during the coming season. There is 
no shade ring shown on the pattern illustrated, but presumably 
this will be providedg The plug connector is of the two-pin type. 


Fic. 8. Fic. 10. 
Two Ap THREE-cIRCUIT 


EXTENSION ADAPTERS. ADAPTER (THREE CIRCUITS). 


The Benjamin Co. sendjus with the illustrations of the foregoing a 
view of their bayonet connector. and ask us to draw attention to the 
elliptical contacts (Fig. 9), as distinguished from the round contacts 


GMUR 


G.E.C. BAYONET TO Two.piN LUNDBERG BAYONET TO 
Two-PIN ADAPTER. 


& CO., Ltd., Aarau, 
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usually employed in these connectors. The extra surface makes for 
good and sure contact. 

Turning now to bayonet and two-pin connectors, we regard the 
pattern shown in Fig. 7 as the ideal for all extension circuits on port- 
able domestic apparatus. The adapter is in two parts on an ordi- 
nary two-pin plug. into which the extension flexible is fixed, and the 
other a connector with bayonet terminals at one end and plug sockets 


‘at the other. A short length of brass chain couples the two, so that 


when the two-pin connector is used the bayonet connector will hang 
by its side. The device is made for a two-pin 5-ampere plug (as illus- 
trated) or two-pin 3-ampere plug. In the latter case the bayonet con- 
nector body is the same diameter throughout its length. The exten- 
sion helder shown in Fig. 1. if fitted with this combination adapter, 
would be rendered of much greater utility. Judging by the present 
trend of events in accessory design the industry will always have pin 


Fic. 9.— BENJAMIN BAYONET ADAPTER, SHOWING ELLIPTICAL CONTACTS. 


and bayonet connectors, and for this reason, the consumer should he 
provided with a device which can be used with the sockets corre- 
sponding to either. 

The adapters shown in Fig. 8 are taken from the B.T.-H. Co.'s 
supplies catalogue, and were originally designed for cluster and series 
burning lamps. They have, however. a distinct bearing on the ex- 
tension circuit question for cerrain types of installations. They are 
not suitable for use with shades. 

In conclusion, we may appropriately illustrate a number of devices 
which may be called compromise connectors. Fig. 10, for instance, 
shows two examples of bayonet. connectors which allow of a two-pin 
plug being used with a lampholder. One of the connectors shown 
has three two- pin sockets, but it would not be suitable for use inside & 
shade if more than one socket were required. In Fig. 11 are illus 
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Fic. 11. 


TO BAYONET CONNECTION. BAYONET ADAPTER. 


trated the converse of the above connectors, a device for attaching à 
bayonet connection to a two-pin socket; here again in one of the 


types two-pin sockets are provided at the side of the adapter. 


Switzerland 


Capital £40,000 


Carbon Filaments in all Shapes and Sizes 


Flexible Metal Filament **Uranit " 


Drawn Lamp Filament ‘ Uranit” 


Carbon, ‘‘Uranit’’ Alloy 
Suppor ts Molybdenum, Molybdenum Alloy 
Tuogsten-Molybdenum Wire in ali Sizes 


Largest Special Factory for Lamp Filaments, 
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POPE E 
"ELASTA" E X 
LAMPS | 


have fur a long time enjoyed unprece- 
dented popularity amongst contractors 
and consumers alike. 


This popularity 


It means that they satisfy 
consumers and thus prove a 
making line for the Contractor. 


profit- 
Write 


for our lists and liberal trade discounts. 
Remember, Pope " Elasta" Lamps 


INFRINGE 
NO PATENTS 


* UNION " SHIP SEARCHLIGHTS. 


In these times of naval manœuvres and unexpected landings 
anything to do with the equipment of bittleships should be of 
interest*not only to readers of(this journal. Abut to the general public. 


ve i-17X Ls» 


Fia. 1.—Tyv»PicAL “ UNION” SEARCHLIGHT FOR SHIP WORK. 


The issue of a pamphlet on the subject of ship searchlights by the 
Union Electric Co. is, therefore, opportune, and worthy the notice 
Which we proceed to give it. The pamphlet is prefaced by a 


Pope's Electric Lamp 
Company, Limited, 
Hythe Road, Willesden, London, N.W. 


Telegrams: ** Planetary Kensal London,” 
Telephone: 1170 Willesden, 
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picture of rather futurist nature illustrating the employment of 

searchlights on torpedo boats.4vpparently somewhere off Hastings. - 
We then pass rapidly on to detailed descriptions of various types of 

projector made by the Union Electric Co. An interesting example - 

of one of these is shown in Fig. I, which illustrates a comparatively ^ 
small type of apra-atus, which can be fitted with a metal mirror of 
any size from 73 in. to 17} in. in diameter. Both arc-striking and 
carbon fitted mechanism are autometic, while an interesting feature 
is that the mechanism is contained in a space behind the mirror. 
The carbons are horizontal, and the negative, or rear one, projects 
through the mirror, while the positions of both mirror and arc are 


HEP E 5 


Fia. 2.—* Union” SEARCHLIGHT WITH DAR: CExTRE Beam DISPERSER 
IN USE. 


adjustable, so that the are crater may be set at the correct focal 
point. These lamps may be used singly on 65 volts, or to two in n 
series on aM10-volt circuit, the current consumption being from 15 to 
30, or 15 to 60, amperes, according to size. | 
For this class of work glass mirrors have been known to give'a 

great deal of trouble, and it is, therefore, interesting to note that in | 
the Union searchlight the mirrors are of a highly polished metal, Ps 
which are ground to give either a parallel or a dispersed beam. , The. - ^a 
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ELECTRIC MOTOR CONTROL GEAR FOR CAPSTANS. 


lamp body is mounted on a cast-iron pedestal, so constructed that 
the lamp can be traversed, or clevated and depressed, and then locked 
in any desired position. Easy access is given to the front carbon 
holder by a hinged door in the body of the projector, while a similar 
opening behind the mirror gives access to the rear carbon holder. 

Another interesting tvpe of projector made by the Union Electric 
Co. is that shown in Fig. 2. This has been designed for use in 
navigating the Suez Canal at night. where special rules are laid down 
as to the employment of searchlights. Tne two hinged frames at 
either side carry a set of lenses tor dispersing the beam laterally 
to the necessary angle, and a set of prisms tor producing a dark 
centre beam of the character required by the canal authorities. 

An arrangement which is fitted to some of the types of projectors 
for inspecting and adjusting the are without opening the body of 
the projector is also worth notice. — Images of the arc as seen from 
the sides and above are projected on to a ground glass disc fitted in a 
convenient position of the body, while the are may be directly 
observed through coloared side glass. 


SUPER-RESILIENT BAND TYRE. 

One of the most interesting exhibits in the aceessorios section at 
the recent Commercial Vehicle Exhibition at Olympia was the 
St. Helens super-resilient band tyre, which has been specially de- 
signed by the Nt. Helens Cab'e & Rubber Co. for use on heavy 
vehicles. The outer part of the tyre consists as usual of a thickness 
of hard-wear tread rubber, bat between this and the wheel is in- 
serted a layer of very resilient rubber which, it is claimed, besides 
absorbing shocks to a remrkab!e degree, saves the wear on the tyre 
itself, and consequently upon the vehicle and machinery. It is also 
claimed for this type that it retzins itsshape under load, and that the 
bursting and breaking which often occurs with ordinary types is 
entirely prevented because any sudden stresses whieh may occur are 
taken up by the resilient rubber. We are also informed that no 
over-heating occurs with this class of tyres. 

In placing this tyre on the market the St. Helens Co. have not lost 
the opportunity of preparing literature which deals with the subject 
in their well-known semi-satirical fashion. Tne card pamphlet which 
gives technical details regarding the tyres contains on its buck cover 
an imaginative picture of Queen Boadicea riding to war in a chariot 
fitted with British band tyres. We have no doubt that the 
St. Helens Co. have good grounds for their view that Her Majesty 
did so go into action, and from the clothes worn by the attending 
ladies we gather that the then fashions were in some respects not 
unlike those of to-day. Another pamphlet contains à number of 
illustrations showing in a semi-cynical fashion the advantages of the 
St. Helens bind tyre. These illustrations have appeared from time 
to time in the firm's advertisements, and, like other advertisements 
dealing with the firm's activities in another liue, they call attention 
in no uncertain fashion to the advantages of the particular produc- 
tion they extol. A perusal of the booklet will indeed turn a dull half 
hour into à happy one. 


THE LIGHTING OF CINEMA HOUSE, SHEFFIELD. 


The lighting ot this theatre is partieularly interesting because it 
represents a very clever and harmonious combination of à number 
of different lighting systems. The installation scheme was prepared 
by the illuminating engineers of the British Thomson-Houston Co. 
along lines suggested by Mr. Ravenscroft, the managing director of 
the theatre. ‘The B.T.-H. Co. also supplied the Mazda drawn-wire 
lamps, fittings and other lighting equipment with which the various 


The ALUMINIUM GASTINGS Co., 


GREENOCK. bts 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 


places are illuminated. In arranging the illumination of this theatre 
the two chief considerations were that it should have an entirely 
comfortable and restful effect. and that it should serve to show up 
the architectural and decorative details of the interior. 

These requirements have ben fultilled by lighting the auditorium 
with B.T.-H. trough reflectors containing Mazdalite tubular lamps 
concezled in the cornice. The light is projected on to the curved ceiling 
and from there reflected downwards into the auditorium. This cornice 
lighting is supplemented in a rather novel way. There are six domes 
in the roof of the auditorium, and each of these domes is covered on 
the under side by bevutifully tinted amber glass. Above the glass 
ground the bottom edge of cach dome is arranged a row of upturned 
Mazliux reflectors conttining Mazda drawn-wire lamps, and the 
light is first projeeted on to the white dome, and then thrown down- 
wards into the auditorium via the stained glass. The effect is most 
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INTERIOR OF CINEMA HOUSE, SHEFFIELD. 


delightful. and the hw) is filled wi h a boxutifuliv mollow radice 
proceeding from invisib'e ligat sources. Tne fover and entrance of 
Cinema House are illuminated by * Eve-rest indirect and Alba 
semi-indireet lighting fittings, and the effect is very boautiful and 
attractive. In the tea-roont B.T.H. holophane reflector bowls, 
supplemented by wall brackets, are used. 
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G.E.C. ELECTRICAL NOVELTIES. 

An electrical novelty made by the General Electric Co. will strongly 
appeal to a person with a mechanical turn of mind. It is the model 
turbine and generator. It consists of a small turbine coupled direct 
toa‘ Magneto " generator giving 8 to 10 volts (about 12 watts). It 
can be coupled to a main water tap, which should be turned slowly on 
until the generator reaches its maximum output. This model turbine 
will be found suitable for lighting lamps. working small models. &c. 
It is well made and is a practical novelty in every respect. Various 
new designs in pocket lumps, torches, and lanterns have also been 
recently introduced by the General Electric Co. The construction 
of the cases of these lamps is strong and nicely finished. Osram 
drawn-wire battery lamps are used in every case, and thus even the 
smallest size lamp gives the maximum efficiency. 
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SIMPLEX WIRING N OVELTIES. 


Among the latest features introduced by Simplex Conduits, Ltd., 
" spz2cing saddles,’ 
aflet T.4. just received. 
gned for use where 
n demp situztions, 
d the conduit has a 


to improve wiring work arc some new forms of * 
These are the subject of supplementary le 
These improved form of holdfasts have been desi 
the conduit is installed on the surface, such as i 
&c. They are so arranged that when installe 


clearance from the wall, and is thereby sefeguerded from the effects 
of surface moisture or sweating 


THe Lares, SIMPLEX NOVELTY, 


They are made in two forms. Type “A” is so constructed that 
the tube is simply dropped into position, the holdfast being made in 
two sizes fo exactly taking the size of tuba which is being used. 

ype "B" is an improved pattern in which the conduit is firmly 
gripped, the fitting being made in two pieces, each half being held 
together by means of two brass screws. The ordinary wood screws 
may be used, and considerable saving in labour effected by screwing 
direct between the bricks, although the wall should preferably be 
first plugged, 


“MAKE YOUR LIGHT PAY FOR ITSELF." 


An artistic publication with this title informs the general public 
how, ‘n the opinion of the Unien Electrie Co., shop lighting een be 
carried out both effectively and at a smell cost. Our readers will 
guess how this æn be done, and they will admit that the method 
suggested has strong points in its fevcur. By wing Excello ere 


A JEWELLER's SHOP LIGHTED IN THE Ricgut Way. 
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lamps, we are told, lighting can be done ag effectively and ecomonic- 
ally in smell es in big shops. Twice ey much light per window can 
be obtzined at helf the cost, so that by using Excello arc lamps the 
saving obtained will pey for the new installation outright in six 
months and meke a clear profit for ever efterwards.& Our illustra- 
tion shows an example of what is being done in this line where a 
Jeweller's shop window is attractively lighted by one Excello lamp, 
giving 1.650 c.p. for a consumption of 365 watts. The total cost of 
this is 2d. per hour. ]t is interesting that this photcgraph was 


taken solely by the light of the lamp, and has not been touched up. 


NEW WESTINGHOUSE OIL STARTER. 


A new design of star-delta starter has been placed on the market 
by the British Westinghouse Electric & Mfg. Co. "This em bodies 
some interesting features and advantages in its construction, and is 
designated type" O.R.S.” As shown in the illustration. the internal 
parts are mounted in a cast-iron frame, with a cover having a suitable 


vent for gases. The oil tank is below, forming the lower half of the 


starter, and can easily be lowered awa y when necessary. The con- 
tact drum is made on the metal-and-mica principle, and consists of 
a mica-insulated square steel shaft. on which are securely clamped 
spider castings carrying renewable segmental copper contact strips. 
The contact fingers aro of the same type as those employed in 
standard Westinghouse controllers. Each finger has a large, cheap 


ana easily renewable arcing tip for taking al! spark wear. All the | 


circuits ure broken under oil. Adjustable phosphor-bronze springs 
are fitted to each individual finger. giving good, constant and fim 
pressure, 
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GENERAL VIEW cr WESTINGHOUSE OIL STARTER. 


The no-volt and overload releases are fitted in the starter above the 
oil tank. The no-volt coil is connected across one phase, and is so 
arranged that the circuit to the motor can only be closed when there 
is voltage on the line. This release is worked by gravity, and acts 
quite independently of the overload release. The overload coil is 
connected in two phases and is cut out in the star position, and can 
be set between approximately full-load current to 100 per cent. 
overload. The setting is effected by means of a screw on the top of 
the coil. | 


can be operated in no other way. A device is fitted making a slight 
pause necessary at the star position before it is possible to move the 
handle through to the delta position. The handle cannot he left 
in the star position, since when it is released it flies back to the off. 
The contact drum is returned to the off position (thus stopping the 
motor) in the event of an overload or no-volt occurring, and cannot 


be held either in the star or delta position in such a case, / A trigger 
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IMPROVED SWITCH AND FUSE. 


Ironclad Watertight Pattern. 


This is one of a verv complete range of Ironclad Switches 


described in our latest Catalogue of Switch Gear. The book 
comprises upwards of 50 pages— 8! in. x r13 1n.—and every- 
one interested ip appliances of this kind will find the list 
serviceable. Write for a copy, and, if you would care 

have them, loose pamphlets respecting this switch wall 


also be sent y 


SCHOLEY & CO. Lid. 


151, Queen Victoria Street, London, E.C. 


release is also conveniently provided on the outside of the case. 
Ammeters can be mounted on these starters when desired, the instru- 
ments being of the moving-iron type, and are not in circuit when the 
drum is in the star position. Trifurcating boxes can be fitted if 
required, in which case the starter fully conforms with the new 
mining rules. Finally, following the well-known Westinghouse 
control-gear practice. the type © O.R.S." starters are constructed 
on the metal-and-mica.principle throughout. 


MAZDA LAMPS FOR GOVERNMENT USE. 


The various governments of the yorld are naturally large buvers 
of electric lamps, consuming many hundreds of thousands annually 
for use in official buildings, birracks, dockvards, on men-of-war, &c. 
As is generally known, all lamps for Government use have to conform 
to specification and pess stringent tests before acceptance. It may 
therefore be assumed that lamps which pass government trials are 
excellent in every respect. It is interesting to note, therefore, that 
the Treasury Department of the United States Government have 
issued instruetions that Mazda lamps shall be exclusively used in 
future in all government installations. 


A LARGE ORDER FOR STORAGE BATTERIES. 

According to the '"' Electrical World " (Chicago), the Electric 
Storage Battery Co., of Phi'adelphia, Pa., has recently received an 
order for 43 storage battery sets which will be used for street-reilway 
service on one of the cross-town lines of the New York Railways Co. 
This is the second large order for batteries for traction purposes re- 
ceived from New York by the Philadelphia concern, the first being 
for 90 sets now in usc by the Third Avenue Reilway Co. Eech of 
these sets consi :ts of 58 ce!ls of type MV-29 “ Hycap-Exide ` bzttery, 
having a rating cf 67 emperes for six hours continuous discharge, at 
an average of 114 volts. "The weight of each set, including the con- 
taining trays, i; 4,880 lb., and the installation is placed under the car 
seats, utilising space that would otherwise be wasted. One of the 
particular advontages claimed for storage-battery cars is that they 
may be opereted on steam roads where the interval between trains is 
sufficiently great. Storage batteries were furnished for a service of 
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BRITISH MADE 


STRONG AND LASTING. 


Specialíty—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


Works : 
AGNES ROAD, 
UXBRIDGE ROAD 
ACTON: 
Tel. : CHISWICK 1114 


Sales Office: 
3, STAPLE INN, 
LONDON, W.O. 


Tel. : HOLBORN 6323. 


this nature to the Lewisburg, Milton & Watsontown Passenger Rail- 
way Co., operating over the Lewisburg and Tyrone branch of the Penn- 
sylvania Railroad, bet ween Montandon and Mifflinburg, Pa. 


SILICA LAMPS. 


The difficulty hitherto in the development of the mercury vapour 
lamp has been the limitation of this type of illuminant to the higher 
candle-power units. The efficiency of this pattern of lamp is well 
known, and where there is no radical objection to the colour of the 
light it is one of the most economical lighting agents to employ. lt is 
principally in vogue in industrial circles, both for interior and ex- 
terior illumination. Those firms and station engineers who are in a 
position to handle lamps of this pattern will be interested to hear that 
the Westinghouse Cooper Hewitt Co. have introduced a new model 
for 110 volts circuit which has a maximum candle-power of 2.500. 
The company states that the burners of these lamps have an average 
life of 4.000 hours, and that they can be renewed at a low cost. List 
No. 56, just issued by the company. gives full particulars and prices of 
these new lamps. The energy consumption is 0 22 watt per candle- 
power, and the lighting operates without mechanical operation. The 
company give a 1.000 hours guarantee with all burners for silica 
lamps. "The lamps are connected in parallel. but full instructions are 
sent out with each lamp. A copy of the list referred to can be ob- 
tained from the company's offices, 80, York-road, King’s Cross, 


London, N. 


THE ALL-CONQUERING OSRAM. 

The decorated Osram motor van is becoming a familiar sight to 
Londoners. | Following on its success the other week at the Ilfo 
Hospital Carnival, it recently secured the first prize for decorated 
vehicles zt Willesden. The annual carnival in aid of the local 
hospitals is always a popular event, and it was generally admitted 
that the Osram van materially assisted to b:ighten up the pro- 
cession. Later, the powerful “ Rushmore " searchlight, which 5 
part of the equipment, provided the necessary illumination for both 
band and dancers, and altogether Aladdin and his wonderful " Osram 


lamp " were, we understand, thoroughly appreciated by the assembled 
crowds. 
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Congratulations to Mr. and Mrs. Point Five Bowden on the 
arrival of a 0-00005 Bowden. Another prospective ** Fresher.” 
* * * * 

We have it on the authority of C. T. S. Brooking that the 
St. Helen’s Super-Resilient Band* will perform at the opening 
meeting of the Electro-Harmonic Society next session. 

* * * * 

Apropos of the summer outing of the Batti Wallahs on the 
^ Alde,” we hear that the meniber of the party weighing z to 
the nth tons was last seen on the deck screwing, nailing and 
tying together the parts of his collapsed but portable bedstead. 

* * * * 


During his holidays Mr. F. J. Chambers, we gather, will in- 
dulge in a little spark practice in the North Atlantic. He has 
indemnified any “ Daily Mail” airmen competing for the 
£10,000 in 72 hours against risk of shock both in the air and 
when landing on the water. 

* * * * 


If you happen to be riding on a "bus down Fleet-strect and 
get a squirt of dirty water on your head, don't be alarmed. It 
is only the condensation water from the pipe supplying the 
centrally-suspended gas lamp, which is discharged automati- 
cally when the lamp is trimmed. 

* x x * 

With a view to economy the L. & N.W. Railway Co. is paint- 
Ing white the lamp-posts surmounted with open arcs in Euston 
Yard. Doubtless Mr. Haydn Harrison and Mr. Jacques Abady 
have been engaged to report on the improved illumination 
which will result from this addition of candle-fect. 


Tbis illustration may or may not be a correct view of “Still the 
Best Barralet ?' explaining why the machine has broken down. 


Our financial contributor in commenting upon the formation 
of Messrs, tobinson, Greenly & Co.,in our last issue, referred 
to the last-named as Mr. A. J. Greenby. Mr. Robert Wilson 
Smith writes to inform us that he has the sole and exclusive use 
of this sobriquet, and protests against our use of it without his 
permission, 
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From the “ Wireless World's ” « Answers to Correspondents.” 
EXPERIMENTER (Grantham).—A quenched spark is a piece of 
spark squashed flat between two circular brass plates. 
F* * * a 
If Mr. Synchron-Hope-J ones is not away on holiday he might 
take note of the following facts: “ On Sunday, July 27, the 
hands of Big Ben stood at 11:27 a.m. when the clock of West- 
minster Abbey chimed 11:30. On Aug. 1 the clocks on Nt. 
Mary-le-Strand, the Law Courts and a Fleet-street jeweller stood 
respectively at 9:29, 9:31, and 9:36 a.m.” 


An American contemporary is responsible for the following 
paragra ph :— 

A new “ electric-agitator " ore treatment is being developed in Oregon 
“ The ores are crushed and volatilised by means of the intense heat of 
electric carbons. A chemical solution then precipitates the metal, which 
is then extracted by the electrolysis method, which in its simplest form 
consists in passing an electric current through the solution. , | . 
The carbon dioxide and hydrogen sulphides emanating from the ordinary 
smelter are eliminated, and the vegetation surrounding the plant is not 
destroyed. - + A special helix has been installed and special 
carbon electrodes for the furnace. A specially designed air-vaporising 
precipitation pump, used to liquify the ore, is a necessary piece of equip- 
ment." 

Our contemporary thinks the word ^ special" is also a 
necessary piece of equipment, which ought to draw overtime 
pay. The promoter “ frankly confesses his belief that the 
process is superior to any of the usual processes." Our con- 
temporary desires to make some mental reservations on this 
point. On the other hand, we think it is a matter the “ Point 
Fives " might specially look into. 


* * * * 
OUR HOT PLATES. 
No. 67 to— — 
THE ELECTRICIAN as the oldest weekly electrical journal. 
(This award is made at the request of the “ Electrical Review,”’) 
No. 68 to— 


Prof. Bertram Hopkinson, F.R.S.. for his garden-hose method 
of cooling gas engines. 


THE “POINT FIVES." 


Mr. J. Horace Bowden (Poplar). Mr. F. W. Purse (Carlisle). 

Mr. H. F. Street (Southampton). | Mr. S. T. Allen* 

Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles ( Bradford). Mr. H. Gray (Accrington), 

Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield), 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 


Mr. A. H. Seabrook (St. Maryle- tlepool). 
bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). | Ham). 


Mr. J. W. Hame (York). 
* Honorary member for 12 months. 
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12-inch Blades. 
Swivel Head. 

Three Speeds. 

Three Yards Flex. 
Enormous Stocks. 


re Wull Particulars and;Trade Discounts 
from Supplies? Department. zp. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
© Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W., 
Telephone: GgRRARD 860. Telegrams: ‘‘SIEMBRALOS, LONDON." 


Supplies Dept.: 29, UPPER THAMES STREET, B.C. 


Telephone: City 535J. Telegrams: ‘“'SIEMOTOR, LONDON.” 


BRANOHES : 
BIRMINGHAM GLASGOW SHEFFIELD OALOUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWOASTLE CAPE TOWN MADRAS RANGOOR TORONTO 
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NEW BLUE PRINTING OUTFIT. 


The Westinghouse Cooper Hewitt Co. have sent us particulars of 
a blue printing outfit of the continuous type which has been designed 
for drawing office work. It is specially intended for what may he 
called full-sized work, and it is possible to print over 1 mile of 
“copy ^ in a day. 

Fig. 1 gives a general view of the machine, which is 
absolutely automatic in action. It works in a similar manner to a 


Fic. 1.—GENERAL VIEW oF BLUE PRINTING MACHINE. 


modern newspaper press, and, as is shown in the diagram, consists 
of a revolving cylinder of transparent glass inside, which is the source 
of light, the printing being effected by passing the tracing and 
sensitised paper over the surface of the cylinder. The glass cylinder 
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has a diameter of 8} in. and a length of 45 in. to 60 in., according 
to the type of the machine. It is made in one piece, so that prints 
can be taken of any length and without any mark due to joints. 
This cylinder rests on a roller and is supported bya num ber of endless 
belts about 1} in. wide, which pass over three-quarters of its cir- 
cumference. Contact between the tracing and printing paper is 
assured by the tension of the belts. The small diameter of the 
cylinder also contributes to good contact being obtained. The 
tension of the belts can be altered by means of a screw adjustment. 

Fig. 2 is a diagram showing the working parts. — 

An interesting point in this machine is the illuminating source 
employed for this purpose. Two mercury vapour lamps of high 
candle-power are placed inside the cylinder; the luminous length 
of these exceeds the printing length of the cylinder, so that abso- 
lutely uniform illumination is obtained. The lamps light up on the 
switch being closed, no tilting being necessary. This type of lamp 
is very rich in actinic rays, and provides an ideal illumination for 
reproduction work. They are connected in series or parallel, 
according to the voltage of the supply. 


PRINTING PAPER 
ee 


Fic, 2.— DIAGRAM OF WorKING PARTS 
OF BLUE PRINTING MACHINE. 


The motor for driving the machine has an output of 4 H.P., and is 
of the enclosed constant-speea type ; a 5 in. fan is mounted on the 
shaft extension and provides ventilation for the cylinder. The 
motor is connected in the lamp circuit and is provided with a separate 


switch. We understand that the speed control is one of the. 


characteristic parts of the machine ; the simple action of a lever 
enables the operator to run the machine at any speed between zero 
and 15 ft. per minute. The direction of the rotation can, if desired, 
be reversed, and the indicator provides convenient means of reference 
to any particular speed of operation. The rotation of the cylinder 
can be stopped by pressing a pedal on the baseboard; this as a 
special advantage where old racings are being used, as it is possible 
when they fold or do not enter the machine properly to stop imme- 
diately, and in this way provide opportunity of rectifying matters. 

The current consumption for machines using 7 ampere tubes may 
be estimated at 1.750 watts. In the case of machines using 15 
ampere tubes the consumption is 3,500 watts. 


THE LR.G.P. WORKS, SILVERTOWN. 


In the first issue of THE ELECTRICIAN Industrial Supplement. 
published in Sept.. 1906. we gave a description of the Silvertown 
works of the India Rubber, Gutta Percha & Telegraph Works Co. 
We have now received a publication of some 40 pp. in which an 
interesting description is given of these works and the great variety 
of products for whieh they are responsible. In the introductory 
remarks it is stated that “ In the year 1850 Silvertown did not exist 
and West Ham was a small and practically unknown suburban dis- 
trict in the east of London with 18.000 inhabitants. To-day Silver- 
town has a population of a fairly large country town, and West Ham, 
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Electrical Plant. 


VICKERS 120 B.H.P. 220-Voit Variable-Speed Motor, 1,000—2 


000 R.P.M., shewn coupled to Turbo-Alternator 
ALA e balancing purposes; 
——————ÉÉ—À 


——— 


—- —————... ——-- 
—  —— ——— ~~ TT: 


if = LTD. SERI. 


Ma LONDON. S.E. 
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: J.4P. TRANSFORMERS 
n ARE MADE b 
/ On Scientific Li j 
n ocientific Lines. 
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| NOTICE:—THE SIMPLE CONSTRUCTION. 
THE SOLIDITY OF THE DESIGN. 
j | THE OIL CIRCULATING DUCTS. 
^ THE MASSIVE CLAMPS. 
^ THE FORMER WOUND COILS. 
ji THE SOLID KICKING BLOCKS. 
| THE MICARTA BARRELS. 


THE ARRANGEMENT OF TERMINALS. 


AND FINALLY NOTE THE PLEASING APPEARANCE OF 
THE COMPLETE ARTICLE. 


QUOTATIONS GIVEN FOR ALL SIZES '& TYPES. 


Sis tne ee 


SO KVA TRANSFORMER 


COMPLETE G ar? l ; 
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New Pamphlet 


ON THE 


EFFECT o CONDENSERS 


ON 


PRESSURE FRONTS 


CABLES AND LINES. 


ISENTHAL & CO. 


(Department 4), 
DENZIL WORKS, NEASDEN, 
LONDON, N.W. 


Contractors to the Admiralty, War, 
India, and Colonial Offices, &c. 


created a borough about 15 years ago. boasts of some 300.000 in- 
habitants. being the eighth largest town in England and exceeding 
the population of several European capitals.” The present works 
cover more than 17 acres. and there is a river frontage which is 860 ft. 
long. and is furnished with transporting and raising and lowering 
apparatus with which the raw materials and finished products are 
handled. The requirements of the works for power and heating are 
furnished by 36 Lancashire boilers. having an aggregate evaporative 
capacity of 225.000 Ih. of steam per hour. They consume coal at 
the rate of 900 tons per week. The power plant comprises seven 
steam engines aggregating 700 H.P., and seven steam dynamos aggre- 
gating 3.500 n.p. Upwards of 300 motors are installed, having an 
aggregate capacity of 5,000 H.P. Between three and four 
thousand hands are employed at the works. and 
at Persan, France, there is another factory in which 800 
hands are engaged. The company has branches in 12 of 
the largest towns in the United Kingdom and in most of 
the British Colonies and Buenos Ayres. A considerable 


Fic. 1.—PaLtMER TYRE VULCANRZING DEPARTMENT, 
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portion of the booklet is devoted to the indiarubber department and ! 
contains a descriptive account of the special machinery which the 
company has installed for the working up of the rubber from the raw 
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SET 
Fic. 3.—TESTING EQUIPMENT, SS. * BUCCANEER.” 


state to a condition in which it can be applied for general indus- 
trial and electrical purposes. Fig 1 illustrates a portion of the plant 
for vulcanising the famous Palmer tyre. of which the company are 
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Fia. 4,—SiLvEn TOWN SWITCHBOARD FOR AUSTRALIA, fü 


the sole manufacturers. The secret of this tyre lies in the process of th 
building up the cord which forms the base into which the rubber is 
worked. This cord is laid up by an extremely ingenious automatic 


Fic. 2.— Marx CABLE TANK tS, 'SILVERTOWN." 
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MJ Searchlight, in 
special outfit for Suez 
Canal Navigation, 


machine. In the gutta-percha department a great variety of mate- 
rials is manufactured, amongst them being the Silver King golf ball. 
The submarine cable department has a great deal of interest for our 


facture of submarine cables and their laying from ships specially 
designed for carrying the cables is probably the most complete of 
any electrical manufacturing firm. Fig. 2 shows the interior of the 
main tank of ss, “ Silvertown,” containing 1.000 miles of submarine 
cable. The com pany at present owns three ships, the ** Silvertown,” 
the “ Dacia " and the “ Buccaneer.” The greatest length of cable 
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. Fie. 5.—SILVERTOWN ELECTRIC DELIVERY VAN. 


coiled in 12 hours in one tank on this ship is 65 nautical miles. or 
nearly 6 nautical miles perhour. Onacableexpedition the ship carries 
4,880 tons of cable, 1.660 tons of coal. 110 tons of buoys, chains, 
grappling rope and cable gear, and 160 tons of provisions and fresh 
water, a total weight of cargo of 6,810 tons. Fig. 3 shows a corner 
of the testing room on board the “ Buccaneer.” 

In the skctrical department the company wanufactures dynamos 


FOR THEATRES, LAND WORK, SHIP WORK. 
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UNION 
SEARCHLIGHTS 


are made in such a large range of sizes, 


and cover such a wide range of appli- 
cations, that if you keep a copy of our 
LISTS — 7031, 
e 7036, 
Pamphlet 123, 
in your file, you are certain to be able 
to find one of our standard | searchliglits 
which will fit your requirements, 
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Union Elecir: 
LON DON.SE. 


` “PARK ST. souTHWARK . 


and motors for continuous Current (it was the first to manufacture 
Gramme machines in England), also electric light and power cables, 
overhead line material. insulating tapes and jointing materials, 
telephone cable, telegraph apparatus, and switchboards and primary 
batteries. Fig. 4 illustrates the Silvertown switchboard supplied to 
Mortlake, Victoria. Australia, 

The company has a special department in which electric vehicles 
for both pleasure and commercial purposes are manufactured. 
Fig. 5 illustrates a Silvertown electric deli very van, which is one of a 
fleet used by the company for express service in'and around London. 
The Silvertown electric train-lighting system was introduced some 
years ago, and it is stated that this is a thoroughly reliable equip- 
ment which is easy to instal and cheap to maintain, 

We feel sure that the company will be pleased to forward a copy 
of this interesting account of its factory and products to any of our 
readers who care to make application for it. 


“ WOTAN " BATTERY LAMPS. 


Messrs. Siemens Bros. Dynamo Works (Ltd.) inform us that they 
will shortly be revising and extending their “Wotan ” battery lamp 
list, their past experience of this particular branch of the business 
having enabled them to effect many changes which will be of material 
interest to the trade generally. In the meantime, they will be 
pleased to deal with any special inquiries which may be forwarded. 
Communications should be addressed to the battery lamp department 
at Tyssen-street, Dalston, London, N.E. *: Wotan " battery lamps are 
manufactured for voltages from 1-3 to 18 and } to 50 c.p., and have 
filaments of drawn tungsten wire as used in the standard type of 
“ Wotan " lamp. 


of Aluminium now in 
| - TRANSMISSION LINES. 
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THE 
p ATENT BIGGEST ADVANCE YET 
IN THE DESIGN OF ELECTRIC MOTOR 
T ARG-PREVENTING CONTROL GEAR. REMOVES ALL THE MAIN 
CIRCUIT ‘MAKING’ AND ‘BREAKING’ FROM 
iNTERLOCK , THE RESISTANCE CONTACTS OF A MOTOR- 
r STARTING RHEOSTAT OR CONTROLLER. 


WONDERFULLY SIMPLE AND CLEVER. ALL 
YOUR MOTOR STARTERS SHOULD BE FITTED 
WITH IT. FULL PARTICULARS GLADLY SENT 
ON REQUEST. 


ADAMS MANUFACTURING CO., LTD., 
BEDFORD & LONDON. 


NOT A ‘STEP’ 
BUT A 
POSITIVE 

‘ LEAP’ 


FORWARD. 


— —————— ————— A 


NEW INTERPOLE MOTOR. of the construction is that the usual magnetic leakage is absent. 
This, combined with the shortest possible path for main flux makes 
the most economical magnet system at present known. The no-load 

After several years of careful experimenting. Messrs. Newtons are losses are a minimum and the efficiency curve is a particularly good 
placing on the market a commutating pole motor of special con- one. In a continuous-rated motor running at 850 revs. the constant 
struction. The magnet system (with the exception of the commutating losses at full load equals 550 watts and the variable losses 700, giving 
poles) is of cast-iron and in one piece, the frame being ventilated so an overall efficiency of 85:4 per cent. at full load, 85 per cent. at three- 
as to provide better ventilation in a vertical direction than hitherto. quarter load and 83 per cent. at half load. The weight of these 
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The use of cast-iron combined with the particular position of the machines is about the same as the usual s 
main field coils gives, it is claimed, a better torque curve in motors number of these machines have, we understand, 
having series or compound field coils. Owing too to the poles being — quick-rated reversible lift motors, &c., as well as for co jd ; 
solid and of special shape Messrs. Newtons are able to guarantee an machines. The temperature rise is within the standard specifi ' 
absolutely silent running machine. One of the chief characteristics the British Engineering Standards Committee. 
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m SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now Specified by the Admiralty. 
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MAKERS: 


HENRY WIGGIN & CO. Ltd., 
George Street, Birmingham. 


TE, L E PHONE : 6400 CENTRAL. 
GRAMS : “ WIGGIN BIRMINGHAM.” 


AGENT : 


LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


TE L E PHONE: 6323 HOLBORN. 
GRAMS: '*FERRYDOM, LONDON." 
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manifestly a great advantage at night or during foggy weather. A 


ELECTRICAL TRANSMISSION OF SIGNALS. similar arrangement can be adopted in all cases where signals have 
to be transmitted some distance. 


In our issue of July 18th we referred briefly to Calten's system 
for electrically transmitting signals for rudder tell-tales and steering 
telegraphs. We are now able to show herewith some illustrations 
of this interesting system. Fig. 1 shows the apparatus on the 
bridge, where for combined rudder tell-tales and steering telegraphs 
the transmitter of the telegraph and the receiver of the tell-tale are 


fitted together in one casing. Two motors of the type shown in 
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Fic. 2.—DniviNG EQUIPMENT FOR APPARATUS. 


Fra. 1.—THE BRIDGE APPARATUS USED IN CALTEN SYSTEM. 


Fig. 2 are provided, which operate respectively the pointers of the 
telegraph and the tell-tale. Every care is taken to make the instru- 
ments watertight, and at night the dials are illuminated by small 
incandescent lamps. Fig. 3 shows the interior of the transmitting 
apparatus, 
Messrs. Hogan & Wardrop have also adapted these instruments 
for use on cranes, where they can be employed for indicating the . 
height of the load in the driver's cabin. Such arrangement is 


Fic. 3.— INTERIOR OF TRANSMITTING APPARATUS. 
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WALL PLUGS 
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FREQUENCY METERS. 


The extensive use of alternating current. for industrial purposes 
has compelled the closer attention of the supply undertakings to the 
maintenance of a frequency at its normal figure. It is now gener- 
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ally recognised that a frequency meter is necessary at any rate on 
the main switchboard of an alternating station. Engineers who give 
this class of supply will be interested in the Union Electric Co.'s new 
list No. 8059, which describes the vibrating reed frequency meters 
supplied by this firm. "These instruments are manufactured on the 


152 


Hartmann-Kempf system and employ an extremely simple prin. 
ciple which was originally introduced by Herr Frahm. The list vill 
be found of particular interest on account of the variety of types of 
instruments listed. We may mention particularly a transposition 
switch by means of which the frequency scale of range can be doubled, 
also a frequency relay which is designed to close a local circuit if the 
frequency falls or rises beyond certain predetermined limits. These 
instruments are offered in five types. We illustrate a standard fre- 
quency meter which can be supplied with 62, 82. 92 or a greater 
number of reeds. "These instruments are suitable for tachometric 
measurements over wide scale ranges, and we understand that for 
this purpose it is extremely accurate. The list also contains parti- 
culars of high-frequency generators, which can be supplied with or 
without driving motors. The list is well printed and contains a 
quantity of useful data. 


MAZDA ELECTRIC LAMPS IN RAILWAY SERVICE. 


The invention of the Mazda lamp. with a filament of drawn, not 
'" pressed," tungsten wire, has made it possible for traction authori- 
ties and railway companies to obtain the advantages without losing 
anything in the matter of strength. As a consequence. Mazda drawn 
wire lamps are being used instead of carbon lamps on many railways 
and tramway systems. both here and abroad. The accompanying 
diagram is self-explanatory. and it is interesting because it translates 
the improved strength of the Mazda lamps into the pounds. shillings 
and pence of reduced maintenance costs. "The curve was prepared 


AVERAGE COST OF MAINTAINING INCANDESCENT LAMPS PER 
CAR PER MONTH ( MATERIAL ANO LABOUR INCLUDED ) 


SO-CALLED Averaqe C'9 
TUNOS TUN WIRE - TYOE — 


PRESSED FILAMENTS TUNGSTEN DRAWN- WIRE MAZDA 


by the Chicago Rock Island Railway of America, and shows the 
average maintenance costs per car per month for lamps, renewals 
and labour over a period of four years. In the first year the ordinary 
'" pressed ` filament tungsten lamps were used and the average 
monthly cost per car was 18x, 6d. In the second year so-called 
‘wire = lamps were used and the maintenance cost was 268. 3d. 
Mazda drawn wire lamps were employed in the third and fourth 
years and the average monthly maintenance cost per car was 14s. ñd, 
and 6s. 9d. respectively. The lower figure in 1912 was due to the 
improved strength of the Mazda lamps used in that year. 


TRANSFORMING ELECTRICITY INTO PENCE FOR 
PUBLIC INSPECTION. 


Although from the point of view of the electrical provider. diminu- 
tive amounts of electricity registered on an ammeter displayed in a 
show window may be vastly impressive of cheap operation of the 
apparatus with which it is in circuit, the “decimated molecules of 
an ampere“ hold but little material meaning for the man in the 
street for whose henefit the instrument and apparatus 
are displayed. 

On this score the ‘‘cent,-hour meter” often met 
with in perusing American papers. appears to be an 
instrument that should have an English cousin the 
" ('ostometer." or bearer of a name of similar 
significance, in which the indicator hand could point 
to the number of hours available for ld. at. say. 
ld. per unit. In the “ Electrical Review & Western 
Electrician" appears a view of the show front of 
the premises of the Metropolitan Electric Co. of Reading. Pa..1 
which the ‘‘ cent.-hour meter.” with an open circular dial. holds a 
central position; various lamps and apparatus around it are Con- 
secutively brought into circuit by an automatic switch, and the indi- 
cations of the cent.-hour meter absorbed by the onlookers in inverse 
proportion to the readings of the scale. 


Printed and Published by GEORGE TUCKER, at the Editorial, Printing and Publishing Offices, 1, 2 and 3, SaLisBURY Court, FrERT StreeT, in the City af 
LÓN » Frivay, Aucust 8, 1913. 
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THE 


ROUND TABLE. 


The “ Point Fives " Americanised are the “‘ Cents per Unit." 
l * * * * 
Councillor Duncan Watson is, so we hear it whispered, so 

“ bucked " with the success of his plan in getting the report of 

the St. Marylebone Klectricity Department referred back that 

he has decided not to take a holiday this vear. 
* * * * 

The greatest excitement prevails in the industry at the 
moment. Speculation is running riot. Every third man one 
meets seems in the hell-room of perspiration. Over what, do 
you say? Why, over the man who is to succeed E. P. B. at 
T yssen-street, of course ! 

x * * x 

Our contemporary the “ Daily Chronicle ” docs not actually 
award hot plates, but it presented what amounted to the same 
thing to the Editor of the * Wireless World " for a communi- 
cation f from the latter respecting the foster parents of the 
journal over which he presides. 

* * * * 

We do not offer a prize for the solution of this little riddle, 
but just pour passer le temps we submit it to our readers : 
“ What is the difference between a * wire’ lamp and a ‘ pure- 
drawn tungsten wire’ lamp?” Only non-lamp-makers need 
send in solutions of the riddle. | 

* * * * 

“ Eye Rest " Willcox has been back from the States a few 
weeks now and is looking remarkably well He is, as usual, 
brimming over with good things in illumination. We hear that 
he is expected to exchange notes with ^ Eye Comfort" Eck 


at an early date. 
x * * x 


The Batti-Wallahs have returned from their voyage round 
the Nore, and those we have seen are looking very fit. 
Rumours are afloat that the captain’s gig was stove in at one 
of the ports of call, but we cannot elicit any details. Probably 
they are being reserved for the first informal mecting of the 
coming season. 


x * * * 


The acceptance of orders for generating plant by Continental 
manufacturers under conditions which are not welcome to 
British engineers recalls a story which, while it rather goes 
against the English, is apropos of the situation and may be 
repeated: “ An Englishman, shooting over a Scotch moor, 
came upon a dead sheep and, asking Sandy what was done with 
the animal, was informed : * We tak it by the heels and sweeng 
It roond our heeds and the parts that hang togeether we tak 
hame and eat.’ ‘ But,’ said the visitor, ‘what do you do with 
the parts that, don’t hang together ?’ ‘Och!’ was the reply, 
We gather them oop and send them ovver the Borrder down 
South. They English’ll ate onything ! ' " 


REYROLLE:= 


SWITCHGEAR, MOTOR STARTERS, | 
WALL PLUGS, FUSES, DISTRIBUTION BOXES, Etc. 
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We extend our congratulations to Messrs. Selfridge for 
realising the shortcomings of the Electricity Supply Pub- 
licity Committee and arranging an electrical exhibition at their 
vast premises in Oxford-street, London, W. 
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Reproduced by Permission from Glover's Calender 


Scene: Street in Sydney, N.S.W. 
Time: During Test Match at Manchester. 


Cricketer: “ Have you scen the latest cable from Old Trafford ?” 


9, 39 


Non-Cricketer : “ No, but I suppose you mean Glover's. 


OUR HOT PLATES. 
No. 69 to— 

The Marconi’s Wireless Telegraph Co. upon the ratification 
by the House of Commons of the contract for Imperial Wireless 
Stations. 

No. 70 to— 

The Rt. Hon. Herbert Samuel, M.P., upon the ratification 

by the House of Commons of the contract for Imperial Wireless 


Stations. 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen* 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). . | Mr. H. Gray (Accrington), 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). 


* Honorary member for 12 months. 
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FERRANTI LTD 


Central House, Kingsway, London, W.C. 
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ELECTRIC HEATING & COOKING APPARATUS. 
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THREE-PHASE 


INDUCTION MOTORS 


Protected type with slip-ring rotor, short-circuiting and 
brush-lifting device. 


Ail speeds, frequencies, voltages and outputs. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HgAD OrrFicB&: CAXTON HOUSE, WESTMINSTER, S.W, 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone; Crry 535), Telegrams: ‘‘Sismotor, LONDON.” 
BRANOHES : 


BIRMINGHAM — GLASGOW SHEFFIELD OALOUTTA SINGAPORE SYDNEY 
on MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
NEWOASTLE — OAPE TOWN MADRAS RANGOON TORONTO 


* ADNIL ” ELECTRIC FANS. 


The majority of the large electrical supply houses have experienced 
a brisk demand for electric fans this ycar, owing to the consistency 
and seasonable character of the weather. The fan list of the Adnil 
Electric Co. gives particulars of the usual bracket and desk patterns 
of fans, which the company supplies for use on direct and alternating 
current circuits. The catalogue states that although the fans run 
at a high speed and therefore deliver a large amount of air, they are 


* ADNIL" BRACKET AND DESK PATTERN FANS. 


practically silent in operation. The principal wearing parts are 
made to gauge and can be easily replaced when required. The fans 
are made for casy conversion from desk to bracket pattern, this 
change being effected by the unscrewing of the brass tommy bar 
and nnt, "The fans arc efficiently lubricated, and it is stated will run 
for long periods without attention. A switch and three-point regu- 
lator is provided in the base of each fan. The sizes range from 9} in. 
diameter of blades to 16 in. Particulars are given of the approxi- 


mate weights of cases containing motors and pedestals, and also ' 
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blades, guards and supports, these last three being packed in separate 
cases. A copy of the list will be supplied on application to the com- 
pany at Artillery-lane, London, E.C. 


—— 


MAZDA LAMPS FOR PHOTOGRAPHIC PURPOSES. 


Considerable experimenting has recently been done with Mazda 
electric lamps for photographing, copying pictures, making enlarge. 
ments, printing films and so on. Satisfactory results have been 
obtained with 6-volt concentrated filament Mazda lamps. They 
are being used successfully in automatic photographing machines, 
also for printing moving-picture films. In both cases the lamps are 
equipped with parabolic reflectors to increase the intensity of the 
beam and concentrate the light over the relatively small area which 
it is desired to illuminate. It has been found that the operation of 
lamps at from 10 to 20 per cent. over-voltage produces a white light, 
rich in the actinic rays which are necessary to affect the sensitised film 


-of the photographic plate. For most photographic work the period 


during which it is necessary to burn the lamps is short; hence the 
loss of life, due to burning the lamps at over-voltage, is more than 
compensated for by the gain in quality of the light obtained. 

The concentrated filament lamp is only one of many types of 
drawn wire Mazda lamps manufactured at Rugby by the British 
Thomson-Houston Co. (Ltd.) 


THE LONDON ELECTRIC WAREHOUSE CO. 


It is now some months since the Brush Electrical Engineering Co. 
transferred its supplies department from Kingsway to Manners. 
street, York-road, London, S.E. Mr. P. F. White, who is the enter- 
prising manager of this portion of the company's business, has made 
good progress in building up custom and organising a connec- 
tion in the electrical trade. Judging by the budget of lists which 
has reached us the company is in a position to supply the require- 
ments of electrical contractors, especially in the matter of illumina- 
tion accessories. The Metallum lamps, with wire filaments, which 
are now well known, are obtainable in the standard voltages and 
candle powers, amongst these being a 16 c.p. 200-260-volt lamp. 
which is listed at 3s. 3d. in the pear-shaped pattern. The lamps 
are also supplied in sizes from 100 c.p. to 1,000 c.p. for any voltage. 
Cables and wires of 600, 1,500 and 2,500 megohm grade rubber 
insulation are listed in sizes from No. 20 to 37/14 S. W.G. We under- 
stand that the large stock is carried and delivery can be made with 
the minimum of delay. ‘“ Candolite” electrical candle fittings 
should be of interest, partieularly as they are made up with a patent 
adapter and a spring holder by means of which the candle can be 
used in any size of sconce. The metallum series fitting is a device 
which allows of low-voltage metal lamps being used on high-tension 
circuits, without the use of a transformer and without alteration to 
the existing wiring. Each fitting is provided with a compensating 
resistance. Judging by the prices, the fitting is intended for use in 
place of small are lamps. The 100 c.p. size is 65s., and 1,000 c.p. £5, 
without lamps. : 

Brush arc lamps are the subject of a separate list (bulletin No. 129). 
These lamps are of the flame pattern and are made under the Bremer- 
Westinghouse patents. The twin carbon lamp is supplied for direct 
or alternating current. It has a burning life of 40-46 hours. The 
lamp is 3 ft. 8 in. long, weighs 51 Ib. direct current and 53 lb. alter- 
nating current. 

Among the lists is a publication of some 90 pp. devoted to the 
subject of watertight fittings and cluster light lanterns and reflectors 
for use with high candle metal lamps. Prices are also given of à 
number of strect-lighting fittings and bracket and pole attachments, 
swan necks, lyres, and also a variety of accessories such as double- 
pole switches and fuses for street posts. Ship fittings and cargo 
cluster lights, bulkhead and deck fittings are also given in the list. 
M ‘Those contractors who are in the immediate neighbourhood of the 
London Electrie Warehouse Co. should take an early opportunity of 
giving them a look up. They will find Mr. White willing and anxious 
to satisfy their requirements for everything electrical. 
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JOHNSON & PHILLIPS, 


ESTABLISHED 1875. 


COMPLETE 
WITH TANK. 


STANDARD 3-PHASE TRANSFORMER FOR 15,000 VOLTS, WITH FUSES 


HIGH EFFICIENCY. 


CLOSE REGULATION. 
EASILY ACCESSIBLE. 


LTD. Charlton, LONDON, S.E. 
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Victoria Works, 


elegrams : | Telephone : 
Juno, Charlton-Kent. Woolwich 438 (6 lines 


POTENTIAL TRANSFORMERS 


WITH TANK 
REMOVED. 


Send us 
your 
Enquiries. 


ELECTRICITY ON A HIGHLAND ESTATE. 


A complete electric light and power installation has recently been 
installed at Belladrum House, Inverness-shire. The generating plant 
consists of a 30 B.H.P. oil engine running on shale oil and belt con- 
nected to a 15 kw. dynamo by the Lancashire Dynamo & Motor Co. 
A storage battery, by the Electric Power Storage Co., is installed 
having a capacity of 650 ampere-hours for 10 hours with regulating 
cells controlled automatically by a Bertram Thomas regulator fitted 


BELLADRUM HOUSE, INVERNESSHIRE. 


on main switchboard. Besides the electric lighting of the mansion 
and gardens, home farm and outbuildings, electric power is used 


for radiators and two electric lifts in the house, whilst current will 


ultimately be furnished to motors in threshing and saw mills attached 
to the home farm. The wiring is carried out with solid drawn con- 
duit and the underground mains are laid in creosoted wood troughing 
filled in solid with plastic pitch and covered with tiles. The lifts for 


passenger and kitchen service are fitted with automatic push 


— 


button, “up,” 'down" and “ stop" control and emergency stop 
and return buttons. r^i 

A system of electric bells and telephones is installed throughout 
the house, also to several outbuildings on the estate. The house is 
protected against lightning by conductors fixed to eight finials at 
roof corners. "These are connected to a ring conductor traversing 
the outer end of the roof, and the whole system is carthed at four 
positions where 4 sq. ft. iron plates are embedded in the ground 2 ft. 
beneath the surface. This installation was entirely carried out by 
Messrs. Underhill & Ritchie (Ltd.), Glasgow, to the specification of 
the consulting engineers, James E. Sayers & Caldwell, of Glasgow. 


* FREEZOR " FANS. 

There is every indication that the present spell of fine weather will 
last a considerable time, and tradesmen will find it profitable to make 
a prominent display of electric fans in their windows. The increasing 
demand is a certain indication that the publie are realising the 
advantages derived from them. The utility of these fans is not 
confined to the home circle alone. City merchants. manufacturers, 
&c., have installed them in their offices. and the proprietors and 
managers of large works find them to be of the utmost assistance in 
keeping the atmosphere of the shops in a cool and healthy con- 
dition. A'' Freezor " fan installed will prevent moisture accumulat- 
ing on the inside of the shop windows, and the small amount of 
energy consumed makes the expenditure verv small Like all 
manufactures of the General Electric Co. (Ltd.), ‘‘ Freezor" fans are 
guaranteed to be of best material and workmanship, and the time is 
rapidly approaching when they will become a necessary fixture 
in every modern household, office, shop and factory. 


— 


NEW INTERPOLE MOTOR. 


We regret that in the footline to the illustration in the article 
with this title which appeared in our last week's issue we referred to 
the makers of the motor as Messrs. Newton Bros, The correct title 
of the firm is Newtons Limited, Taunton. 
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Stampirgs, Black Fresspahn. 


Red insulating Paper. 


AMIANITE (Vulcanized Asbestos), Coil Frames, Spools for Dynamos, Motors 
and Transformers; Insulating Blocks, lubes, Plates. «c. 


ASBESTOS CEMENT in plates. arc shiclds for controllers, &c. 


CORNITE bhigh-tension material), Handles for Switchgear and Heating apparatus, 
controller insulation; moulded parts of all kinds. 


MICA and Substitutes. 


Japanese Paper in rolls and tapes. 
Artificial Leather Discs for friction drive. 


Oil-varnished Silk and Paper. 
insulators for Electric Furnaces, Tramways, &o., &c. 
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RSWIL, SWITZERLAND. 


Maker of PRESSPAHN and INSULATING MATERIAL. 
PRESSBOARD (Presspahn) in Sheets, Rolls and Tapes, Presspahn Tubes and 


Flexible Insuiating Tubes. 

insulating Pearls. 

Oil-varnished Linen, Diagonal Tapes. 
Transformer Spools. 


ELECTRICAL AND SCIENTIFIC EXHIBITION AT 
SELFRIDGES. 


— 


The persistent pressure caused by competition in modern com- 
merce has made it imperative for individual business houses to 
resort to far more energetic and progressive measures for attracting 
attention than was the case some vears back. This competition has 
been especially apparent in the millinery and allied trades. with the 
result that during the last two or three years gigantic schemes of 
advertising have been evolved by firms engaged in enterprises of 
this particular kind. 

Selfridges have from the first never ceased to evolve original 
schemes by which to bring the publie to their building. and so avoid 
having to carry their wares to the publice. Among these schemes 
none has been more happily chosen than the Electrical and Scientific 
Exhibition which is at present in progress. The exhibits include 
wireless telegraphy outfits. two different systems. of automatic 
telephony, the cold light of Prof. Dussaud. radiographie apparatus 
for various purposes, the telewriter, dictaphone and electric typing 
machine of the Exchange Telegraph Co... synchronised timing 
devices, both local and for the reception of wireless signals. the latest 
types of and demonstrations with electrical cooking apparatus and 
electric fires. There should be also seen by those who realise future 
possibilities, or if only to realise the progressive nature of the exhi- 


bition, an actual commercial development of the science. Psychology, . 


consisting of a machine of the flickering-light type for testing the 
perceptiveness of the human mind. 

All these exhibits are severally shown by such firms as Messrs. H. 
Cox & Co., who exhibit the radio-telegraphie and radiographic 
apparatus, an early type of wing antenna and filings coherer being 
shown for short-distance demonstrations in the exhibition hall itself, 
while, connected to an aerial temporarily installed in the Selfridge 
roof garden, is an equipment of the latest type, comprising a crystal 
detector and telephone receivers, which can be tuned to individual 
transmitting stations by the usual combination of tuning coil and 
condensers. The radiographic sets comprise several standard 
installations of the Rontgen-ray tube actuated by the well-known 
sparking coils of these makers. 

The Synchronome Co. exhibit their special type of synchronous 
master-clock and dials, also a specially devised radio-telegraphic 
receiving set tuned for receiving the time signals sent out by the 
Eiffel Tower Observatory in Paris. This set. called the Horophane, 
has been specially arranged for and recommended to the use of 
firms who have clocks exposed to the public view, many of which at. 
present are seldom, if ever, correct. Another exhibit in connection 
with time regulation is that of Messrs. Rusmoid (Ltd.), who exhibit 
a number of '' time stamps " which are controlled in series by a 
master-clock and are commercially adapted for stamping receipts, 


payments, the time shects of workmen, &c., to within half a minute 
of the time presented. These articles, which take up less room on an 
office table than an inkstand, only require setting once every month. 
The Eureka Clock Co. also show battery electric clocks which will 
keep time 1.000 days without attention. 

The Marylebone Borough Electricity Supply Department are giving 
demonstrations in electric cooking with most satisfactory results on 
an electric stove of the Jackson No. 4 type, taking 3 kw. The 
temperature of this stove will rise to 400 deg. in 10 minutes, in which 
time it is ready for use. They also have on exhibition the latest 
type of Belling fire. containing 12 500-watt bars controlled in sets of 
three by four switches. 

In electrical writing. printing and dictating machines, theExchange 
Telegraph Co. exhibit various examples of their tape and sheet type 
printers for the rapid delivery of news of various kinds. The Tele. 
writer Co, have also their electric writing machine, which has so far 
commercially developed that two telewriter exchanges are at present 
installed in London, and the telewriter is operating successfully over 
a distance of 40 miles, The Dictaphone Co. exhibit several electric- 
ally-driven office dieta phones. types of which are now used by many 
of the largest London firms. These machines, by recording the 
ordinary office dictation of letters upon records which have a capacity 
for several letters up to 2.000 words, eliminate entirely the corre- 
spondence mistakes due to errors in transcribing shorthand notes 
and tend to a great saving in time and other convenience, 

In electrical signalling the Aero Fire Alarm Co. (Ltd.) are exhibiting 
a very efficient system of fire-indicating equipment, the main feature 
of which is that it consists in the connection of any number of 
“circuits ” of fine bore copper tubing to an electrically indicating 
signal board. The copper tubing, which can be arranged in circuits 
up to 1,000 ft. length, is laid around the ceilings of the several 
rooms of a buildiug. its operation being entirely pneumatie and 
dependent upon the expansion of air in the tube, should it be sub- 
jected to abnormal temperature ; this in its turn expands a 
corrugated diaphragm of the aneroid type upon the signal board, 
closing a contact of a local circuit and putting into operation à 
" signal wheel" which is included in the line circuit of an alarm 
board at the fire station, The signal wheel is shaped to make a series 
of contacts during a certain time interval, by which its alarm 1s 
distinguishable at the fire station from that given by any of a number 
of signal wheels cut in a different manner operating from other 
buildings. 

The Polytechnic of Regent-street exhibit two very good model 
installations of manual and automatic telephone exchanges which 
demonstrate most effectively the advantages obtainable by the 
employment of efficient automatic apparatus in telephony. Messrs 
L. Schloss & Co. exhibit and are demonstrating the principle and uses 
of the “ cold light" devised by Prof. Dussaud, which process was 
recently referred to in THE ELECTRICIAN, ; 

The British Thomson-Houston Co. show a series of interesting 


Carbon Filaments 
Flexible Metal Filament ** Uranit " 


Supports 


TMUR & CO, Ltd. Aarau, Switzerland 


Capital £40,000 


in all Shapes and Sizes hom 3 
Drawn Light Wire ‘‘ Uranit” 


Carbon, ‘‘ Uranit’’ Alloy, 
Molybdenum, Molybdenum Alloy 


Tungsten- Molybdenum Wire in all Sizes 
Largest Special Factory for Lamp Filaments. 
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Get Ready 


for the Dark Days 


There will be a big demand for HIGH 
GRADE electric lamps, and no lamp is 
more satisfactory to handle and sell than 
the ** ELASTA" Lamp. It has a strong 
filament and a high maintained efficiency 
and exceptionally long and useful life. 
Deliveries and Terms are right, 


POPE'S ELECTRIC LAMP CO., LTD. 
Hythe Road, Willesden, London, N.W. 
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cases containing the modern tungsten lamp, drawn wire filament and 
bulb, in various stages of manufacture. In heavy engineering, 
electricity as applied to the operation of wells is shown by Isler & Co., 
who exhibit an electrically-operated air compressor in connection 
with the air-lift system for obtaining water from artesian wells. This 
firm have equipped with this plant a great number of the large 
buildings in London, which average about 400 ft. in depth. it being 
necessary that the compression pipe of the air-lift system should be 
submerged to a depth equal at least to the height between water 
level and the ground surface. The power absorbed in pumping by 
this means is less than 1 unit per 1,000 gallons per hour. 

. À psychological instrument developed by the Association of 
Standardised Knowledge is exhibited by them. and is termed the 
Perseveratiometer. lt depends for its indication upon the varving 
degrees of time taken for the image of an object to impress itself upon 
the human mind in different. individuals, this time interval being 
that upon which the action of the cinematograph is dependent. It 
is claimed that this instrument will greatly facilitate the choice of 
those to be employed as telephone operators and for other work 
where quick perception is needed, and will eliminate the great waste 
of time in training unsuitable persons now taking place. This prin- 
ciple is applied in the instrument by presenting to the view of the 
person under test an electric lamp. before which a four-apertured 
shutter is revolved by the operator. The flickering of the light thus 
obtained gradually “ smooths out " as the speed of the shutter rises. 
The point at which the light appears perfectly continuous to the 
person under test is signalled to the operator, who notes the speed of 
shutter revolution at that moment on a tachometer and classes the 
test case according to this reading. which is a measure of intermit- 
tency per minute of the light, and therefore of the rate of perceptive- 
ness of the mind being tested. The readily perceptive subjects will 
allow the shutter to rise to a high speed before the flicker ceases to 
be apparent and, with their quick perception, may be taken as those 
best adapted for work which involves the reception of electrical 
signals either by sound or sight such as the telephone and telegraph 
services, also to possess the ready perception necessary for tramway 
driving. The persons tested come within one of seven classes 
adopted, and the variation in perception in various individuals 
extends from that indicated by 1,200 to 3,400 presentations of light to 
the eye per minute. 


SILVERTOWN BALATA BELTING. 


A new catalogue has just. been published by the T. R.G.P. Co.. in 
which they describe and price their lines of balata belting. This is 
manufactured from heavy belting duck, well impregnated with 
balata. It may be used for outside drives because it is waterproof. 
The makers state that it possesses great gripping power. is durable 
and does not stretch or slip; in fact. they claim that it may be fitted 
slacker than leather belting without fear of slip. "The list contains a 
number of hints to belt users, which will prove very valuable on 
account of their practical nature. A thin wide belt should always be 
slected in preference to a thick narrow one, and care should be taken 
to have the drive, or distance between the pullevs, as long as possible. 
excepting in the case of a vertical drive, when short centres are best. 
Tension-belts should be at least 1 in. narrower than the face of the 
pulley in order to avoid slipping, and yet be moderately slack. A 
simple amd inexpensive covering and one which will increase the 
efficiency of the belt. ig a single ply of Silvertown balata belting. The 
pulley should he well cleaned and, if posssible, warmed. A strip of 
this material, sufficiently long to go round the pulley 14 times, and a 
little less in width than the face of the pulley, should be well heated 
over a spirit lamp or other source, and then tightly wrapped around 
the pulley and allowed to become quite cold. By this method the 
same power will be secured at a much less tension, and the saving of 
wear on shafting and bearings will be considerable. 

To find the length of belt required multiply the sum of the dia- 
meters of pulleys by 1-57, and add twice the distance between shaft 
centres. To find the speed of a belt multiply the number of revolu- 
tions of either pulley by the product of the diameter in feet of that 
pulley and 3-14, and the result will be the number of feet the belt runs 
per minute. To find the diameter of the driven pulley that shall 
make a given number of revolutions per minute, the diameter and 
speed of driver being known, multiply the diameter of the driver by 
its number of revolutions and divide the product by the number of 
revolutions of the driver. To find the change required in the length 
of a belt when one of the pulleys has been changed to a different size, 
multiply the difference in the diameters of the old and new pulleys in 
feet by 1-57, and the product will be the number of fect necessary to 


lengthen or shorten the belt. 


SUPPLEMENT to “The Electrician," August 15, 1913, 


158 


ADAMS IGRAaNIC & 


ELECTRIC’ MOTOR CONTROL GEAR/FOR CAPSTANS. 
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PETROL AND PARAFFIN-DRIVEN,ELECTRIC LIGHTING method of fixing is such that while the doors are firmly held and oil. 
AND POWER SETS tight no spanner is necessary to remove them. 

Herc The crank-shaft is a special steel forging, with a flange at one end 

The rapidity with which the motor car has been brought to to which is bolted the fly wheel ; this method of fitting is far superior 

perfection has meant an equally rapid development of the high-speed to that of keying the flywheel to a tapered shaft end. In the single- 

internal-combustion engine. The modern petrol motor is an CY linder engines weights arc formed on the crank webs, carefully 

extremely compact, reliable and efficient prime mover, but the calculated to counterbalance the reciprocating thrust of the moving 
design is not adapted, to continuous work at full load. Utilising the parts. Any side-thrust on the crank-shaft is taken by ball-thrust i 

identical principles, it is now possible to produce a special internal- washers contained in one of E covers. To ensure steadiness 

combustion engine of sufficiently high speed for direct-coupling to of running under varying loads, large diameter flywheels are fitted ; 

small dynamos, while possessing those qualities of reliability which the method of fixing to the crank-shaft referred to is said to be sound 


——— 
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previously have been inherent in steam, gas or oil engines. and reliable. By making the governor on these engines rather 
Such a specially-designed internal-combustion engine, direct- larger than usual, it will overcome a reasonable amount of friction 
coupled to a Union dynamo, forms a Union petrol (or paraffin) set. without losing its sensitiveness ; it possesses the great advantage of . 
Its reliability, and the fact that it needs practically no attention being adjustable while running. 
when running, render it suitable for country houses and shops, A large water jacket and water connections of ample diameter 


cinematograph work, and all situations where a public supply of permit of the engine being cooled by the thermo-syphon system, 
electricity is not available. The engine runs equally well on petrol or Ysmg a large water tank. If desired, a circulating pump will be 
(by the addition of a vaporiser) on paraffin. The cylinders are of fitted ; it is direct-driven from the camshaft end, and the pump 
special close-grain iron; the water jacket, cast round the cylinder, spindle in therefore not submitted to bending, but to torsional Stress 
prevents leakage of water into the combustion chamber, and Only, eliminating a frequent source of trouble. The engine: 18 
eliminates trouble from leaking joints. The valves are of nickel designed to be easily adaptable to practically any type of ignition 
steel; where mechanically-operated inlet and exhaust valves are — Eeàr. As standard, an h.t. magneto is fitted, but if desired an Lt. 
used, these are interchangeable, and the stems are worked through magneto can be furnished. On each cylinder provision is made for 
long water-cooled guides. Large diameter valve heads, and operat- two ignition plugs. 

ing cams designed to give ample lift, secure maximum power from A Union dynamo and the necessary switchboard and battery 
the engine and obviate trouble due to the throttling of mixture or make up the plant Doene y for ü complete installation for country 
exhaust. In all sizes the crank case is of cast iron, and is provided houses, &c. The Union Electric Co., Park-street, Southwark, will 
with inspection doors on both sides, giving ease of access to the supply fuller particulars and prices. 

big end of the connecting rod and the whole of the interior. The 
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WOTAN VERICO LAMPS. 


There has always been a difficulty about the 
matching of colours with metal lamps, and it is 
often considered advisable to instal are lamps 
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LEWIS'S the Quansry istor Additions ise ente — OIROULATING 
regularly to any address. It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 
ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from the Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


SCIENTIFIC 99 GOWER ST., & 24, GOWER PLACE, LONDON, W.C. LIBRARY. 


Telephene: 10721, CENTRAL. 
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Mesforn EkecIric 


WIRES & CABLES 


are of the highest grade British manufacture. In 

addition to power and telephone cables, lead-covered 

cables, vulcanised bitumen insulated cables, and 

cables to meet special requirements, we manufac- 

ture junction and service boxes, feeder pillars and 
every requisite for cable-laying work. 


OUR CABLE HANDBOOK 1912 H 


will be gladly sent to responsible Officials on application 
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Have you our Telephone Pocket 
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We Manufacture 


BRITISH WIRES, CABLES 
and SUPPLIES 


COMPLETE TELEPHONE EXCHANGES 
and EQUIPMENT 


| INTERPHONES FOR 
| all PURPOSES 


TRIANGI.E ELECTRIC IRONS 
| with Guaranteed Element 


BLUE BELL DRY CELLS 
for Bell and Telephone Work | 


MINING TELEPIIONES 
Flame and Explosion Proof | 
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| Western Eneiene | 
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Siemens Bros. Dynamo Works are now introducing a metal 
lamp which they claim can be used with absolute certainty by those 
engaged in trades in which colours must be accurately matched by 
artificial light—drapers, warchousemen, colour printers, &c. 

In the Verico lamp the glass of the bulb is the light filter, this 
ingenious and direct method having the advantage of cconomising 
space and also electrical energy. The lamps have the well-known 
Wotan drawn wire filaments, and the energy consumption is said to 
be 1-5 watts per candle. The lamps can be used in any existing 
white, clear or prismatic-glass reflectors. They are offered in sizes 
of 100 and 200 watts, 70 and 140 British c.p. respectively, and are 
priced at 7s. 6d. and 13s. 6d. , They can be obtained for the usual 
range of voltages. Interested readers should apply to Tyssen-strect, 


Dalston, London, N.E., for leaflet V.L1. 


TEXTILE MACHINERY. 


Electric power now plays an important part in the driving of 
textile machinery. The simplicity of the electric motor, coupled 
with the evenness of its turning moment, has also influenced the 
design and construction of this class of industrial machinery, in 
particular that used.in bleaching, printing, dyeing and finishing of 
all classes of textile fabrics, particularly calico, linen and silk. 


- TRE (ie É WD 


W.F. DENNIS & C.. 


49 QUEEN VICTORIA ST. LONDONEC. | 
Soe ENRICH REMY. en bit HAGEN //W. | 


time and money in developing calico-printing machines. 


or special filtering glasses which give a colour true light rays. Progress in chemical knowledge provides facilities for obtaining new 


effects, new schemes of colouring and fresh physical characteristics 
of the material. These changes necessitate the introduction of new 
types of machinery in order to employ the processes in the most 
effective manner. Messrs. Mather & Platt have indentified them- 
selves with all that is best in the design and construction of special 
machines for the calico printer and for bleaching and dyeing works. 


MATHER & PLATT ('ALICO PRINTING MACHINE DRIVEN BY ELECTRIC 
i MOTOR 
a . 


Most of these have been made the subject of firm patents and are in use 
in all parts of the world. Amongst them we may mention the ** Binder ” 
gas singeing machine, the plate singeing machine, the Mather kier, the 
platinum iridium electrolyser for electrolytic bleaching. and cylinder 


drying machines. The company has spent a considerable amount of 
We may 
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HEAVY-DRIVE 
SWITCHGEAR 


New Type' Gravity Foolproof 
Switch in strong galvanised 
cast-iron case. Designed 
with distinct “ off ’’ position, 
preventing it being opened 
when at “on” position— 
Effective, Reliable, Durable 
and Cheap. 


Complete Specifications and 
Prices of our Switchgear 
can be had om application. 


SCHOLEY & C0., 


LIMITED, 
150, Queen Victoria Street, 
LONDON, E.C. 
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mention their single-colour machine with roller bearings for both 
mandrel and printing machine bowl, which enables printing speeds 
of 120 yds. per minute to be obtained with the heaviest pressure for 
fine plate patterns. There is also a duplex printing machine for 
printing on both sides of the cloth of a similar pattern in accurate 
register. This is fitted with superimposed diagonally-arranged howls. 
An illustration of one of these machines, worm geared to an electric 
motor, is shown herewith. 

Special machines have also been designed for the printing of wide 
cotton blankets, both on one side and on both sides. 

Messrs. Mather & Platt are manufacturers of a great variety of 
other types of textile machinery, but space does not permit of our 
giving the details of these at the moment. It is however interest- 
ing to note that, in addition to designing and manufacturing this 
machinery. the company specialises in modern electrical plant and 
machinery with which thes? machines can be driven. Where the local 
conditions admit of it gas-engine plant can be put down either for 
driving the machinery direct through rope transmission or for 
operating dynamos and producing electrical energy for motor driving. 


The company's two-cycle duplex engines are especially adapted for 
this service. 


FALK, STADELMANN NEW CATALOGUES. 


-—— 


There is so much activity in domestic electricity supply at the 
present time that the doings of the large houses who cater for the 
requirements of the electrical contractor, wireman and ironmonger 
are of more than ordinary interest. The conscientious installation 
engineer is anxious to carry out work which will be consistent in 
quality and not too cut in the matter of price. Such men will he 
interested in the new catalogues of electrical sundries, accessories and 
fittings which Falk. Stadelmann have got out and are prepared to 
supply to the trade on application. The accessories catalogue 
seems to us to be very complete in the many details which go to make 
the lot of the electrical contractor a happy one—that is, happy in the 
sense that he can find what he is looking for. Everything, from a 


switch to an arc lamp or a conduit olip to a distribution board, will 
be found in the list. 
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BRITISH MADE 


COUNTY 


METAL 


LAMPS 


STRONG ann LASTING. 


Speciality —16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO.,LTD. 


Works : 
AGNES ROAD, 
UXBRIDGE ROAD 
ACTON. 
Tel. ; CHISWICK 1114. 


Safes Office: 
3,STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323, 


THE GIFT OF LAMPS. 


We take the following from the current issue of “ The Times” 
Engineering Supplement as being of interest at the present time when 
the metal lamp situation is generally being discussed :— 

“ The plan adopted by several important supply undertakings in 
America, under which lamps of 100 watts and over are installed free. 
is said to be justifying itself by results, although actual proof is not 
yet published. The intention is, of course, to encourage a higher 
standard ot illumination and at the same time to ensure that the 
popularity of electric lighting shall not be prejudiced by the market- 
ing of inferior lamps needing frequent renewal The principle is 
being applied also to smaller lamps, but they are merely sold at 
wholesale prices, instead of being given away. The nearest British 
analogy to this practice was the ** free wiring " of six points in houses 
of a certain size. in the expectation that after a short experience the 
tenant would do the rest. Now, so far from feeling disposed to give 
anything for nothing, central station engineers are studying how to 
repair further inroads on their revenue that may be made by the 
advent of lamps of still smaller consumption. : While it is to the 
manufacturers! interest to distribute lamps of reasonably short life. 
using little current, the supply authority naturally prefers longer 
life and lower efficiency. The two interests certainly converge on 
this American offer to the consumer. which means more light for him. 
more current demand for the station, and more expensive lamps for 
the maker. The policy has the further attraction. especially for 
municipal authorities, that, while there are certain legal hindrances 


to the general sale of apparatus. the law touching such free gifts is 
somewhat obscure," 


SWITCHGEAR 


| & COWANS L'?. SALFORD, MANCHESTER 


ALL TYPES OF SWITCHGEAR 


* FOR HEAVY DUTY © 


— 


See Illustrated Advertisement last week. 
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THE 


ROUND TABLE. 


A contemporary states that * Americans have inherited a 
reputation for taciturnity." Gee-whiz. F rom whom and 
since when ? 

* * * * 

Geraldine does not agree with Mr. W. E. Pritchard that the 
fair sex might act as shift engineers, Shift engineers, she 
points out, are often * so very dirty.” 

* * * * 

“Tricity " Grogan is on the high seas. His demonstrations of 
meat shrinkage have already proved quite convincing to those 
on board. l 

* * * * 

During the holiday season the library at the Institution of 
Electrical Engineers is quite a delectable place. One may see 
at least four people per square kilometre there on any wet day. 

* * * * 

Electrically-reared chickens are, It is stated, capable of 
administering an electric shock with the beak. Such chickens 
when reared by Sir Oliver Lodge will doubtless exhibit strong 
quenched spark tendencies. 

* X * * 

His many friends in the electrical industry will wish Mr. €. 
Lucey, of Crompton & Co., renewed health and prosperity now 
that he has returned to business after six months’ absence on 
Sick leave. 

* * * * 

The B.T.H. break in upon the comparative inanity of the 
silly season bv the statement that “light is a tool.’ If anv of 
our readers are disposed to doubt this, will they call at Mazda 
House with a lump hammer and discuss the matter with Mr. 
George Tungsten Shaw. 

© x * * * 

From * Punch." —“ Waiter, take away that electric fan. Tt 
is blowing the scent of that gentleman's ptarmigan into my 
Soup.” Or, vice versa, we may call our ribald contemporary’s 
attention to * Waiter, take away that gentleman's soup, I 
can't hear the electric piano ” ! 

* * * * 

Mr. W. H. Jones, writing in the London “ Evening News" on 
W ednesday last on the municipal dental department at 
Cambridge, stated that “ the children living near the gas works 
Present better teeth than the children in other parts of the 
town.” We commend this to the notice of the British Com- 
mercial Gas Association for its advertisement during the coming 
Season. 

* * * * 

Mr. S. V. Netti, of the Educational Department, Mysore, 
writes to us from Bangalore as follows :— l l 

“ A8 a regular reader of your paper I have to complain I did 
not receive a copy of Glover's Almanac. Will you please send 
one to my address and oblige" We have acquainted the 
editor of Glover's Almanac with this oversight on our joint 
parts, and understand that he is making good the deficiency. 

* * * * 
On the authority of Thomas Edison it is quoted that " the 
orse is the poorest motor ever built. He eats 10 Ib. of hay 
per one hour's work, amounting in the year to the total output 
of 5 acres, and vet his thermal efficiency is only 2 per cent. 
The fact that he burns hay for fuel makes him of unnecessary 
Imensions and enormously costly of upkeep." Will Mr. 
Watson kindly inscribe this on his business card. It would 
get him in anywhere. 


SUPPLEMENT to “The Electrician," August 22,4953. 


We must compliment Messrs. Reyrolle on the variety of the 
programme gone through at their annual sports. It will be 
noticed in another column that, in spite of the fact that the 
management decided to hold this event in August (contrary 
to the wish of the Newcastle Meteorological Office), the pro- 
ceedings were enlivened by “ football matches." The players 
were fitted with international time elements with the thermo 
release arranged for short-circuiting at the moment of shooting 
à goal. dS a | | | 


[By permission of Glover's Almanac. 
Jan. 8, '.—At the Eag'neers? Fancy Dress Ball. 
© She: Oh! can’t you SEE Pm Glover's Cible ? 
Reporter: Yes, but Glovers Cable is usuaily so well insulated, 


" When a neighbour is having his bath—which is gas heated— 
the gas in Mr. Gill’s house gives an intermittent light,” says the 
London “ Evening News.” Our contemporary does not ex- 
plain whether this intermittency is the fault of the neighbour, and 
so far the J.O.G. has not vouchsafed any inforination regarding 
the state of the gas. Meantime, Mr. Gill has set on foot an 
Inquiry as to why his gas acts as a source of information and 
not a source of light. 


OUR HOT PLATES. 
No. 71 to— 

Mr. T. M. Healy, K.C., M.P., for his success in getting electric 
light for the Kingstown Urban Council and for pointing out the 
lack of relationship between patriotism and carbonic monoxide, 
No. 72 to— 

Mr. A. J. Lawson for his letter to us, published in this week's 
Issue. 

No. 73 to— 

“Tommy” Griffiths, of our esteemed contemporary the ** Elec. 
trical Times" (once « Lightning"), for venturing upon the barge 
trip with the Batti-Wallahs and for returning looking so d — 


No. 74 to— dou ! : 
Mr. G. Wuthrich for his letter on " Engineering Contracts 
to " The Times ” Engineering Supplement. 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen* 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 


Mr. T. Roles (Bradford). Mr. H. Gray (Accrington), 
Mr. A. S. Blackman (Sunderland).! Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

) 
Mr 


bon - J. W. Beauchamp (West 
E. R. Hill (Reading). Ham). 
J. W. Hame (York). 


THE THERMOFEED REGULATOR AND GOVERNOR. 


The special feature of the Thermofced regulator is that the con- 
trolling valve is in a vertical position and is far removed from the 
water surface. The valve is attached to a stem or rod operated by 


the float through toggle lev 
attached to the float. Near the upper end of the 
are attached by fulerum pins to the adjustable sleeve 58. From these 
ins the levers have short arms extending towards each other, and 
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TO BE QUITE SAFE 
SPECIFY “ZED” FUSES 


FOR ALL PURPOSES UP TO 
150 AMPERES, 750 VOLTS. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 


Heap Orrics: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: G&RRARD 860. Telegrams: '" SıEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STRBET, B.C. 
Telephone; City 535), Telegrams: ‘‘SigmoToR, LONDON.” 
BRANCHES: 


SHEFFIELD QALOUTTA 
JOHANNESBURG — BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM — BLASBOW 
BRISTOL MANOHESTER 
OAROIFF  — WEWOABTLE 


SINGAPORE SYDNEY 
PENANG MELBOURNE 
RANGOON TORONTO 
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SECTION TAROUGH REGULATOR. 


ers. At the lower end these levers are 
upper limbs they 
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overlapping and working on a pin within a stirrup attached to the 
valve rod 60. Any movement of the float in the chamber below con- 
sequently tends to move this valve rod up and down, the direction 
being the reverse of that in which the float moves. If the water level 
sinks and the float falls, the valve 46 is pressed on to a seat formed 
for it in the block 44. At the same time the valve 464, which is fixed 
to the lower valve and is also operated by the rod 60, moves off its 
seat on the block 44. "This opens a connection between the pipe 47 
and an exhaust pipe, 90. Valve 48 is a double valve. It may either 
be screwed down on to its lower seat, thereby cutting off communica- 
tion between the pipe 47 and the float relay valve, and simultaneously 
opening a passage, 43, to the atmosphere ; or it may be screwed up, 
its normal position, 80 as to shut off the latter and put the float-relay 
valve into communication with the feed-control valve 108. The 
latter is a single-seated valve, normally held open by a spring 
operating a lever connected to the spindle. To a continuation of this 
valve spindle is fitted a piston, working in a cylinder, as shown at 
98. "The piston is provided with a S.E. A. ringcup. An indicatorarm, 
100, gives a visible indication of the working of the regulator valve. 

If the water level in the boiler falls, the float falls, and the toggles, 
being extended, force valve rod 60 up, and valve 46 on to its seat. 
With valve 48 on its upper seat, this puts the top part of cylinder 98 
into communication with exhaust pipe 90 by way of valve 46a, which 


SECTION THROUGH VALVE. 


is likewise raised by the movement of rod 60; the upper side of the 
piston in eylinder 98 being relieved of pressure, the spring forces the 
valve up into the full open position. and the full feed is supplied. As 
the water rises in the boiler the float rises, and the valve rod 60 is then 
pulled down, valve 464 being brought on to its seat and 46 being 
pulled off its seat. Communication with exhaust pipe 90 is now cut 
off, and connection is made between the steam space in the float 
chamber and the upper side of the piston in the cylinder 98 by way 
of the pipe 47. This overcomes the pressure of the spring and forces 
the feed-control valve operating in 108 to descend, thus curtailing 
the supply until the float falls again slightly. The relay is constantly 
in motion, but the regulation of the level of the water is kept within 
an exceedingly small range— „in. to 1 in. The valve 48 is provided 
so that if it is desired to raise the water level of the boiler temporarily 
the relay control may be cut out and the main feed-control valve | 
be kept open by the spring. To adjust the float and relay to changes 
in water level intended to be of a permanent character the sleeve 58 
is made so that it can be raised or lowered over a considerable pea 
For this purposc it is screwed on the outside, and works in the glan 
nut of the stuffing box in the float chamber cover. The upper 
threads of this nut are cut away so as to take the form of a die, H 
the purpose of cleaning up the sleeve thread before it enters the nu 
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IF YOU ARE INTERESTED 


SAFETY APPLIANCES 
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GENERATING and SUB-STATIONS | 


Ask for particulars of 


BHRANDENBURG'S 
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| ££.. JOHNSON & PHILLIPS, Ltd. 


SWITCHGEAR MANUFACTURERS, 


Telegrams : 
Juno, Chariton-Kent. 


proper. This is to prevent damage to cither thread if the sleeve 
thread has become foul through disuse of this adjustment. The 
details of the valves 46 and 464 and the scat block 44 are particularly 
neat. This little double valve and seat is made up as one piece, the 
block 44 being solid and the two valves being made so as to join 
together, carrying 44 between their faces. A pin prevents the upper 
valve from turning round, except when the upper part is unscrewed 
purposely for removal. It will be scen that the relay or controlling 
valve is far removed from the water level, and no dirt or sediment 
can reach it. In addition, its vertical position tends to ensure the 
seat being kept clean. The working parts are all of non-rustable 
metals and keep quite clean of deposit. The float is made of hemi- 
spheres of spun copper closed by a ring of electrolytically deposited 
copper, thus ensuring hermetical sealing and non-porosity of the 
metal. This interesting apparatus is made by Ronald Trist & Co., 
4, Lloyd’s Avenue, E.C.. from whom fuller details and prices can 
be obtained. 
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* INDUSTRIAL LIGHTING.” 


A publication bearing this title gives data and information on the 
subject of mill and factory illumination. It should be of the utmost 
service to owners and managers. 

To quote from the preface: ‘(In manufacturing work, it is 
necessary to supply the best tools and the best facilities. and 
amongst such facilities light stands first. We want to emphasise 
the point, light is a tool. It is the most important tool in the 
industrial plant. It is the tool by means of which all other tools are 
run." 

Another statement is of interest and reads as follows; ** Experts 
give l per cent. as the average gross spoilage in our total manu- 
facture, an item in the year 1907 of approximately £12,560,000. 
Of this large amount of spoilage 75 per cent. is estimated to have 
occurred under artificial light, and expert opinion indicates that 25 
per cent. or £2,355,000 of this could have been avoided by good 
illumination.” 

An amplification of this point contained in the following quota- 
tion is of special interest to textile mills: * À busy mill operates by 


CHARLTON, LONDON, S.E. 


Telephone : 
Woolwich 438 (6 lines). 


artificial light, on an average, about 500 hours cach year. Under 
ordinary conditions, the amount of work actually produced under 
artificial light is between 12 and 20 per cent. less than is produced 
under daylight. These facts mean that 2 per cent. of the output is 
cut off by after-dark work; in other words, the plant, in effect, runs 
from six to fen whole days every year with absolutely no output. 
With this fault corrected a textile mill could get 1024 yds. of cloth 
for every 100 yds. produced now, and with no added cost for 
investment. overhead expenses or depreciation. Viewed from any 
angle, these figures are astonishing. Reduced to hours, the lost time 
amounts to between 60 and 100 hours per year per operative. The 
manager of a large silk mill has calculated that with 100 looms this 
means from 6,000 to 10,000 loom-hours wasted entirely, so that two 
or three looms are worn out each year without the production of a 
single yard of cloth. Besides this, the power to run these looms is 
wasted." 

Two charts are published which tell graphically the story of the 
loss and suffering which result from inadequate light. In the one is 
shown the average ratio between darkness, cloudiness and sunlight. 
In the other is set forth the **curve of fatal industrial accidents in 
three successive years as reported from 80,000 industrial plants." 
These charts show that fatal accidents increase during the dark 
periods of the ycar and decrease as the days get longer. It will be 
appreciated from this that good illumination is an important factor 
in the prevention of accidents. 

The British Thomson-Houston Co. who have issued this valu- 
able contribution to an important subject, are experts in indus- 
trial lighting, and will advise prospective clients in all matters 
bearing upon factory illumination. A copy of * Industrial Lighting " 
may be had on application to Mazda House, Upper Thames Street, 
London, E.C. 


SIMPLEX CONDUITS Lp. 


Garrison Lane, BIRMINGHAM, 
Manufaoturere of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 


TINGS. MOTORS, ELECTRIC HEATING 
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RESISTANGES 


FOR 


LAMP TESTING, 
METER TESTING, 
LABORATORY WORK, 


ETC. 
Complete List (3 Sections) post freo. 


ISENTHAL & CO, 


DENZIL WORKS, NEASDEN, LONDON, N.W. 


Contractors to the Admiralty, War, India, and Coli nial Offices, &c 


NOTE THE CONTACTS. 


SMITH'S SPEEDOMETER WORES. 


Some years ago when the motor-car was coming into fashion, 
Messrs. S. Smith & Sons, the well-known clock makers of 9, Strand, 
London, W.C., decided to take up the manufacture of certain 
accessories connected with the motor-car. "These specially included 
speedometers, mileage recorders, both separately and in combination 
with each other, and clocks. "These instruments were made up in a 
number of tasteful designs, and being also well constructed in accord- 
ance with the best enginecring practice soon found a ready market ; 
indeed it may be said that in this branch of work Messrs. Smith & 
Sons have among motorists as great reputation as they have amongst 
the users of clocks and watches. 

For a time the manufacture of these instruments was carried on 
in the Strand, but soon the development of the business made it 
necessary to take other and much larger premises, which were not 
obtainable in proximity to the Strand. Owing to decentralisation and 
lack of proper control by the staff the work suffered considerably. 
Finally the bold course was taken of erecting a special building in 
Great Portland-street, a district which, as is well known, is becoming 
quite the centre for the motor trade. Messrs. Smith & Sons will, 
therefore, find themselves well placed in the motor world. 

All the external features of the new buildings are of essentially 
modern design, while inside every care has been taken to provide 
plenty of light, and to take all those precautions against fire risks 
which are so necessary in crowded areas. The basement of the new 
building contains a garage, into which the cars are lowered by a 
hydraulic lift from the strect level. The particular use of this garage 
is for the fitting of speedometers and other accessories, this work 
being carried out by skilled mechanics under the superintendence m a 7 | 
of the car owners, Special room has been set apart for the use of the lighting and power supply, this being obtained on the continuous- 
mechanics on the outdoor staff; lockers have been providedfortheir current system from the mains of the St. Marylebone Borough Council. 
particular use. In the basement. are the main switches and fuses of Other rooms on this floor comprise a receiving store where goods sent 

in for repair are delivered. There are also a 
number of repair shops. Since the inauguration 
of this building, Messrs. Smith have added to their 
motor activities the manufacture of a carburetter; 
this apparatus has been so successful that It has 
been necessary to set apart a special shop for its 
manufacture. This department with stores and 
electrically driven machinery complete is a portion 
of the basement. The ground floor of the new 
premises consists entirely of a spacious showroom 
for the display of motor accessories made by 
Messrs. Smith, as well as for various apparatus for 
which they act as agents, These include dynamo 
car-lighting sets, and special arrangements have 
been made for the demonstration of these. Par- 
ticular note in this connection can be called toa 
dummy chassis, on which are mounted speedo- 
meters and other accessories in such a way that 
they can be shown in operation. The first floor 
contains the offices of the department, and the 
organisation is such that each principal member 
of the staff has his own typist, and controls pat- 
ticularly a certain section of the work. This it 
is found makes for a great efficiency in speed m 
dealing with orders. 
The remaining floors of the building contain 
the factory "proper, including stores; machine 


SPEEDOMETER MANUFACTURING DEPARTMENT. 
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ic 
The Cheapest shop Light 


—the brightest, most attractive, most 
reliable, is that from the 


EXCELLO 2 


“í The lamp that saved arc lighting." 


You make a pleased customer every time 
you install an Excello, because of its 
reliability, fine workmanship, long-lasting 
efficiency. Have you had particulars of 
our new Excello literature for this season ? 

not, write now for sample copies, sent 
free with pleasure. 


This is from an untouched 
night photograph taken by 
the light from the single 
EXCELLO shown. 

Costs 2d. an hour to 
run, including carbons. 
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Union Electa Cora 


PARK SI, "sourHWARK . LONDON,S.E. 


d 

RANA ANNAM AAA 
shop and assembling room for speedometers and other similar HOT-AIR DOUCHE. 
instruments. Here also ix a small repair shop, making adjust- 
ments of instruments sent in, and which are not in perfect order. 
In connection with the manufacture of speedometers we may We illustrate a new pattern of hot-air douche or fan blower, which 
is recommended for drying children's. and ladies’ hair, also it is 
beneticial for local applications to the bod y in cases requiring heat. 

The blower consists of an electrically-driven fan contained in a 
nickel-plated ease; the barrel or extension of the case contains a 
heating clement which. being controlled by a separate turn of the 
switch, enables hot or cold air to be obtained at will. By simply 


Current at 4d. unit, 


GENERAL VIEW or Fawn 
BLOWER AND HAIR DRYER. 
The heater is ‘contained in 
the horizontal tube and may 
be removed with its ecnnec. 
tions should it break down. | 


unscrewing the ring which is shown on top of the case, the apparatus 
A CORNER OF THE REPAIR SHOP, can be folded for convenience in packing. It is made for use on 
circuits of standard voltage of 100, 110, 200, 210, 220, 230, 240 and 
mention that cach of these instruments is calibrated separately, so — 250. | "M : 
that great accuracy is obtained. Our illustrations show various Fuller details and prices are given Ta leaflet uy E 
parts of these works, and a good idea of their modern character can Bros. Dynamo W orks, and the apparatus may be seen in operation 
be obtained. f at 38-9, Upper Thames-street, London, E.C. 
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FERRANTI LTD 


Central House, Kingsway, London, W.C, 


SWITCHGEAR, TRANSFORMERS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder N,” 


DIAL INDICATOR FIRE ALARMS. 


The system of fire alarms which is worked on the “ closed circuit ” 
principle, i.e., with the boxes joined up in series, with a current flow- 
ing continuously, is simple and saves considerable expense in line 
wiring, as only one pair of wires for each group of boxes is required 
at the central station. The dial indicator at the central consists of a 
polished oak, mahogany or walnut case, with a hinged back to 
provide easy access to the wiring, and a glass front with lock and key. 
At the top is fitted a telephone set, with automatic cradle, and a bell 
for telephone and broken wire signals. Inside the glass front is the 
“indicating dial" ‘signal annunciator dise," ‘‘ precision relay " 
for controlling the dial mechanism, and a milli-ammeter which shows 
the strength of the current flowing. At the bottom right-hand side 
of the dial is the lever for restoring the indicator to normal, and 
directly below it the broken wire switch. The indicating apparatus 
is neat and occupies very little space. | 

The course of an alarm signal is as follows :— The glass of an alarm 
box is first broken, and the clockwork set in motion by pulling a 
handle or depressing a button, thus interrupting the line circuit a 
definite number of times. Immediately the first interruption occurs, 
the signal annunciator at the central is displayed and the telephone 


SWITCHBOARD FOR FIRE ALARM INSTALLATION, 


bell rings. The further interruptions caused by the clockwork 
cause the indicator to step round to the number corresponding with 
the box from which the call has been sent, and directly the indicator 
reaches number one, a loud alarm bell, fitted away from the indicator, 
rings until the indicator has been restored. Not to hear the alarm 
is out of the question, as two bells ring until the indicator has been 
re-set. Should a second alarm box be operated before the dial 
indicator has been replaced (a very improbable occurrence), the dial 
apparatus can be so arranged that the second call does not affect 
the indicator, but is transferred to a reserve dial. 

If it is desired to have a permanent record of fire calls, a Morse 
inking register or a punching register can be installed. The former 
marks automatically on a strip of paper, by means of a self-inking 
pen, a series of dashes corresponding with the number of the box from 
which a call has been given. By attaching a time and date stamp 
to the recording register, the actual time of the call, together with the 
day, month and year, are automatically stamped on the paper strip. 
One register will serve for more than one dial. 


The ALUMINIUM CASTINGS Co., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING, FINE FINISH. 
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Alarm calls can still be received even if the wiring to the boxes is 
broken at any point. Immediately a wire breakage occurs, the 
signal annunciator is displayed, the telephone bell rings, the milli- 
ammeter needle falls back to zero, but the loud alarm bell does not 
ring. The attendant knows at once that this cannot be caused by an 
alarm call, as the pointer is at rest; he can see by the milli-ammeter, 
which shows *“‘ no current," that the circuit is broken. The bell 
continues to ring until the broken wire switch is thrown over, which 
converts the circuit to “open circuit " working, and the signal disc is 
again displayed, and now cannot be replaced until the fault is 
repaired, thus serving as a continual reminder that a fault exists. 

Telephone calls are signalled from the boxes by the small bell at 
the top of the indicator ringing as long as the telephone key in the 
box is pressed. The indicator does not move, neither does the 
annunciator fall, and to answer the call it is only necessary to take 
the hand telephone set from the rest, and speak. - It is therefore 
unnecessary, for a telephone call, to open the door of the indicator or 
move any switches, the fire alarm apparatus thus being left in its 
normal condition ready for a call which might come in while a 
telephone conversation is in progress. 

The foregoing description applies to a system where there is a 
permanent fire brigade, and where the dial indicator is placed at the 
central fire station. If, however, there is a volunteer department 


in addition, or where only such exists, it is necessary to provide 


apparatus by which the men can be called out. This can be done in 
many ways, either by steam whistles, church bells, fog horns, &c., 
but the modern practice is to avoid these methods, as they cause un- 
necessary excitement, especially at night, and attract a crowd to the 
fire, which hampers the firemen's operations. Preference is now 
given to a system by which only the firemen are notified of a fire 
directly an alarm is received at the central. There are several 
methods of doing this, but the most efficient in use, is by magneto 
ringing bells fitted at the firemen's houses, and operated either 
manually by a hand generator fitted at the central, or automatically 
by a weight-driven generator or by an electrically-driven motor. 
The bells at the firemen's houses may be joined up in series with the 
alarm boxes, in which case they are not operated by the steady 
continuous current which is flowing, but only when the generator 
at the central is turned. 

Siemens Bros. & Co. are specialists in this class of apparatus, and the 
foregoing details are taken from their new pamphlet No. 600. They 
have also issued pamphlet No. 601 which contains particulars and 
full technical details of their recording fire alarm systems for large 
installations. 
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**HALF-WATT’’ METAL LAMPS. 


We have received the following letter from the Tyssen-street 
offices of Siemens Bros. Dynamo Works :— ‘i 

“ [n order to correct certain erroneous rumours which have been 
circuJated during the past few weeks on the subject of the new * Half 
Watt’ lamp, we shall be glad if you will inform your readers that 
the lamp in question will, at any rate for some considerable time to 
come, only be supplied in units of extremely high candle-power to 
compete with high-pressure gas arcs for street lighting, &c., and, of 
course, electric arc lamps. l 

“ |t is probable that such * Half Watt ^ lamps will be available in 
commercial quantities during the present year, and we hope before 
long to have an opportunity of demonstrating the lamp to members 
of the press. 

‘The new lamp is of particular interest as it embodies certain 
novel processes of manufacture not hitherto applied to electric 
lamps.” 


The ALUMINIUM CASTINGS 60., 


GREENOCK. aii 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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1 HAULAGE GEAR CONTROLLERS. colliery and mining engineers are becoming more and more assured 
m of the reliability of electric power for haulage purposes. A glance 
P It is encouraging to note that apparatus for the control of large through the new list, No. 5001, issued by the B.T.H. Co., Rugby, 
and small haulage gears for mining work is being rapidly standard- — will afford absolute proof of the contention that mining controllers 

ised by various electrical manufacturers. This fact clearly indicates are now designed and construc ted upon sound engincering lines, 

that there is a progressive demand for electric haulage gear and that The pages of this publication are devoted to coritrollers of the vert ical 

drum air-break type for three-phase 
slip-ring motors, and also for D.C. 
motors. For increased voltages and 
higher capacities the contact making 
and breaking devices must be enclosed 
in oil, and this condition. is met in a 
number of designs of horizontal oil. 
immersed type controllers. Paradoxi- 
cal as it may seem, experience has 
shown that there is more spark wear at 
the arcing tips of oil-immersed control- 
lers than with those operating in air. 
Having in mind this phenomenon, for 
such it would appear to be, the B.T.H. 
Co. have built controllers for 150 H.P. 
and 250 H.P. motors so as to overcome 
this trouble. No particulars of the 
means adopted are given in the pam- 
phlet, but it is stated that the scheme 
is a novel one and is covered by British 
patents. The compact nature of the 
horizontal oil-immersed controller may 
be gathered from the adjoining illus- 
tration, which shows a controller and 
reversing switch dealing with the cir- 
cuits of .an induction motor driving a 
haulage gear. The handling of these 
controllers is usually undertaken by 
unskilled labour, or at any rate by 
men unaccustomed to electrical ap- 
paratus. In these circumstances it 
is necessary that the design should 
be exceptionally rugged and that 
CONTROLLER AND REVERSING Switch ror HAULAGE INDUCTION MOTOR. the various movements of the con- 
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trolling levers should -be simple and practically foolproof. In the 
horizontal oil-immersed controllers the cylinder and fingers are 
supported from the cast-iron cover of the case, which is hinged at 
the back so that all parts are readily accessible. The terminals for 
the stator, line and rotor resistance leads are enclosed in a separate 
compartment situated at the side of the oil box and forming part of 
the frame. The terminals are mounted on studs which pass through 
and are embedded in porcelain insulators, cemented in the side of the 
oil box. "The insulators are placed above the level of the oil and 
form a flame-tight entrance for the leads. The connections from 
the end of the terminal studs inside the oil box to the controller 
fingers are made through switch clips mounted in the oil box, which 
engage with switch blades forming part of the finger bases. "The 
switch blades are under oil. The end of the box is arranged for 
connecting to a pipe for enclosing the rotor resistance cables, and 
provision is also made in the box for clamping the armouring of the 
incoming and outgoing three-core stator cables. 

The list is also of interest for the particulars given of resistances 
for mining service. These have been designed on the unit principle 
and can be built up to any required capacity by the simple process 
of assembling. 


The fittings catalogue of Falk, Stadelmann & Co. is very complete 
and contains a variety of new designs which will doubtless be welcomed 
by contractors. The best of these are ceiling fixtures which comply with 
the best requirements of the modern illuminating engineer. They are 
made for one or more lights and are attached to their supports by rigid 
stems, ornamental short-arm brackets, curved arms and rings or 
pendant chains. Many of the bowl fixtures in clear cut and satin 
glass are really very tasteful and would grace the most artistically 
laid out drawing-room. Some ofthe lines include fittings in wrought 
iron and antique copper. A considerable amount of space is still 
occupied by ** electroliers," as they are described, but this is, we are 
pleased to see, being gradually encroached upon by indirect and 
semi-indirect fittings. Among the latter are fittings with alabaster 
and onyx dishes and bowls suspended by various methods of chain 
groupings. The prices of many of these are also very moderate. If 
the company makes a good display of these fittings they should do a 
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large business in them, for they are infinitely superior and far more 
restful than any other designs shown in the book. An imitation onyx 
urn suspended by a single open chain and a cluster of three ball chains 
with wreath festoons commends itself especially to us. A lot of 
space is given to adjustable pendants, but we question whether they 
are increasing in popularity. There is a tendency to wear in the 
flexible cords with the heavier patterns and this fact is being recog- 
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nised by electrical contractors and those responsible for illumination 
work. As a printers production the catalogue is most creditable. 
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THE 


ROUND TABLE. 


Battle Workhouse is to be fitted out with an electric lighting 
installation ; presumably the idea is to cast off the yoke of the 
oppressor. | 

* * * * 

The rumour is stoutly denied that as a result of certain 
correspondence in its columns a contemporary will change its 
name to the * Blue Review." 

* * * * 

“ Half a watt, half a watt, half a watt onward." Thus the 
B.T.H. Co. Our parodist confesses that he cannot proceed 
further because the lines won't scan. 

* * * * 

In spite of the fact that the half-watt lamp is now with us 
the arc lamp makers remind our readers that they are still 
providing 2 to 4 candles per watt as of yore without extra 
charge. ` | 

* * * * 

The latest rival to our hot plates is the “ heating diaphragm." 
We regret to inform the Bonecourt Surface Combustion (Ltd.), 
who are responsible for these devices, that We must continue to 
award hot plates, in spite of their invention and enterprise. 

* * * * 

From the “ Windsor Magazine ” :— 


An Irishman and a Scot were arguing as to the merits of their respec- 
tive countries. 

“ Ah weel,” said Sandy, “ they toor doon an auld castle in Scotland, 
and fo: nd many wires under it, which shows that the telegraph was 
knoon there hoondreds o’ years ago." 

“ Well," said Pat, “ they toor down an ould castle in Oireland, and 
begorra there was no wires found undher it, which shows that they knew 
all about wircless telegraphy in Oireland hundreds av years ago." 

* x * x 


Mr. J. Wallace Taylor, jun., Sunderland, contributes the 
following verses written by Sir William Allen, M.P., in 1898, to 
the “ Daily Mail " :— 

We frankly own, your telephone 
Hath satisfied us all. 
Whene'er we ring the wondrous thing 
Instanter comes the call. 
For business ends or chats with friends 
Its value none can gauge. 
In truth, I wot, who use it not 
Are far behind the age. 


Mr. Taylor adds a revised version for 1913 :— 


We frankly own, the tele phone 
Dissatisties us all. 

Whene'er we ring the wondrous thing 
We seldom get the call. 

For business ends or chats with friends 
It's now an awful sham, 

To save abuse we'll cease its use 
And send a telegram. 


There are other words that rhyme to “sham” besides “ tele- 
gram,” and we fear these will seem more appropriate to our 
readers after a prolonged bout with “ the number engaged 
girl. 


FERRANTI LTD 


| Central House, Kingsway, London, W.C. 
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Theoretically it is now possible (according to the American 
papers for a man to lie in bed and whistle to the window to 
close ; whistle to the taps in the bathroom to draw the water 
for his bath ; Whistle to an electric cooker to start the coffee ; 


man in bed whistles in that key the wire will vibrate in sym- 
pathy. The Vibrating wire strikes another{ wire, completing 
an electric circuit, and by means of a'magnet the door is un- 
locked. What about turning on the gas ? 


T JS nicer. 
By permission of Glover's Almanac. 
THE “SCOTCH” TRAT FAILED. 
Pedestrian : ** There's nothing like a Scotcn to keep one up,” 


The “ Finsbury Technical College Old Students’ Association 
Magazine " contributes the following: “ We are wondering 
how many of our readers are aware who was the first electrician? 
It was Noah, for did he not make the ark light on Mount 
Ararat ? ” (Chestnuts !) 

E: * * * 
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IRONCLAD SWITCHGEAR 
& 


High-tenston Distribution Board 
supplicd to an Indian Coal Mine, 
Supply -—d-phase, 2.200 volts, 90 frequency. 


Ironclad Switchgear for pressures up to 
3.300 volts, 
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GERALDINE ON SHIFT ENGINEERING. 


We were having tea in Kensington Gardens. The wind was 
lightly stirring the trees, and, overhead, the birds were singing, and— 
well, you know the idea; I needn't go into details. Geraldine was 
feeling very smart, not only because she was wearing open-work 
stockings, a split skirt and a wonderful hat, but because something 
had put her out, and she was in consequence very s—— ; at any rate 
my purpose in being there was to be sat upon, and she sat upon me. 
She began by putting two lumps of sugar in my tea, and bagging the 
least battered cake. Now.] hate sugar in tea; and sometimes, in 
connection with cakes for instance, I think Geraldine unnecessarily 
trades upon the fact that she is a girl. 

“ Nasty horrid things," she exclaimed. 

“ Who, shift engineers ? " I asked. 

She stared at me with mouth half open; a piece of cake poised 
insecurely on a fork midway between white plate and pink lips. She 
made a face. and then put the cake back on the plate. 

* | don't know anything about shift engineers, thank you," she 
said decisively, " and 1 don't want to." 

“ That, Geraldine, is mere prejudiec," I answered. At any rate 
do cheer up. Your coldness freezes me; your silence. bores me. 
Your tea—ugh! poisons me. Your snappishness 

“Im not snappy,” retorted Geraldine, with an adorable pout. 
“ What do you want to talk about ? " 

“ I don't want to talk at all,” 1 protested. © That is your business. 
I want to sit here in these sylvan solitudes and listen to your words of 
wisdom on things in general—politics, the Round ‘Table, motor 
'buscs, the Marconi contract, hats, Mrs. Pankhurst, shift engineers." 

* I tell you I don't know anything about shift engineers.” 

“That's no disadvantage in discussing a subject ; rather the 
contrary. Geraldine, I'm grieved to say you do not scem to stud : 
those organs of light and leading, the ha' penny, penny, twopenny 
threepenny and fourpenny Press or you would know that." 

" Why only fourpenny ? " l 

Because three is a magic number, and four being one more than 
three, it is for that very reason, and by these presents, even more 
wonderful and magic. Hence—well, oh, hence the fourpenny Press. 
But about the shift engineers." ij 
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Geraldine selected another cake. . 

“ If you ask me,” she said, “ It's a silly, rotten idea. I (she drew 
herself up to her full 5 ft. 3 in.) have my own opinion of women's 
place in the world. Our place is to lead, not to demean ourselves by 
doing menial work. Of course we could do it, even shift work. But 
so can men. They can do all work like that (so can we, of course) 
but they can't do the higher, better things like we can.” 

“ The higher, better things," I asked. “ What do you include in 
that—smashing windows ? " 

“ Don't be silly," said Geraldine. “ Of course not. You know 
what I mean. The higher, better things. like—well, I can't explain 
now." 

“ Don’t trouble. Its perfectly clear. And I suppose that's the 
reason why a girl wouldn't be much good in shift engineering. I 
know other reasons too." 

Geraldine asked what they were; and took another cake. As she 
ate she listened, at least I hope so. But then you never know with 
girls. They're just as likely to be thinking about a new hat when 
they ought to be thinking of you. 

* I can see several disadvantages in woman being shift engineers," 
I said. " In the first, who's the chief to swear at if girls are on shift. 
You can't swear at girls, though I often want to. Besides, if the chief 
were a bachelor he'd always be in the engine room ; and that, as 
every school boy knows, is the last place he's wanted. I can see 
other disadvantages, especially when the idea is extended to the 
switchboard. Lady switchboard attendants—phew !” 

“ You re very rude," said Geraldine. 

"Phew!" I repeated. ^" I can see some fun. Suppose a main 
breaker comes out. The—er dear little thing puts it back again. 
Out it comes again. That's a way they have. She puts it in again. 
Out it comes again. She pouts, but puts it in a third time. The 
thing is, however, becoming a bore. She wants to study a new 
pattern. Out it comes a third time. She stamps her foot, open- 
work stocking and all. * Blow the thing,’ she says, ‘let it stay out’ ; 
and begins to do her hair. Half an hour later, when the chief comes 
in to find out why the Slopton district is in darkness, and discovers 
the real reason, the concealment of thoughts he doesn't like to 
express, together with the utter impossibility of making the dear 
little thing sce that she has been very, very naughty, turns that 
worthy man into as a good example of a high-pressure internal 
combustion engine as I should think exists. Prof. Hopkinsons 
water-cooling would be useful, I should imagine." 

'* You re very silly," said Geraldine. 

" The truth is not always pleasant," I remarked. * I see other 
disadvantages, too. You would never get a lady switchboard 
attendant to stay on the board. The consequence is that when 
anything happened she certainly wouldn't be there. Shed either 
be testing contacts with the shift engineer (male) in the boiler house 
or cutting out blouses with the shift engineer (female) on the big 
table in the drawing office, or arranging the flowers on the chief's 
table. At any rate the whole staff would be demoralised, the shift 
bridge party would be upset, and then they, the girls I mean, would 
always be getting married, probably to some one in the station, and 
that would mean a double set of presents, The idea's rot. It 
would never do." 

* Let's go," said Geraldine, getting up. * I don't see why you 
want to get so excited. I'm sure no girl—no nice girl, that is—would 
ever want to be a shift engineer." 

“ They go into business," said I. 

“ "That's different." 

“Why ? " I asked. 

* Because it is,” said Geraldine, throwing a large piece of bread to 
the sparrows. 


THE “GLIDE ” SWITCH. 

In their latest catalogue of electrical accessories Messrs. Falk. 
Stadelmann call the attention of the trade to a new pattern of 
tumbler switch which they have registered under the name of the 
" Glide." This has an entirely new movement, and will doubtless 
be of considerable interest on that account. The usual lever knob 
action is retained, but the moving contact has a sliding action which 
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WE ARE ALSO MAKERS OF TRIPLE POLE ROTARY SWITCHES. 
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is under the control of a spring, and it enters the fixed contacts with — minals are of ample size for carring looping-in wires. It is stated in 
a sharp click which ensures a quick make. The fixed contacts are the catalogue that the switch is of British manufacture. It will be 
placed in a horizontal position with respect to the switch base, and ‘interesting to sce if the switch can be produced in the two-way type. 
are separated by a porcelain bridge which should act as an are shield. —————— 
` In the sample switch sent to us this bridge does not appear to be 


as long as it might be, but presumably the makers have tested the HWS. IMPROVEMENTS. 


The system of surface wiring introduced by Messrs, W. T. Henley's 
Telegraph Works Co. nearly two years ago has, we understand, 
become very popular. Numerous improvements have been sug- 
gested to the company from time to time, both by their own staff 


THE “GLIDE” 
SWITCH ON AND 
Orr. 


Views or H.W.S. Joint Box, SHOWING THE CONNECTIONS FoR Two 
AND THREE WIRE Circurtts. 


Switch on heavy circuits before deciding upon this portion of the and by outside contractors, and quite a number of these have been 

esign. The switch is at present made in the single-way type for adopted with beneficial results. E 
5 amperes on all voltage circuits. The moving contact is insulated We may recall that H.W .S. can be run either concentric or Hai 
from the lever mechanism by mica and black fibre. The base is the former being principally recommended for p gps Mid 
2% in. diameter, and the projection is 1} in. over all. The ter. and the latter for use on public electricity supply circuits. e 
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IMPROVED SWITCH AND FUSE. 


Ironclad Watertight Pattern. 


This is one of a very complete range of Ironclad Switches 
described in our latest Catalogue of Switch Gear. The book 
comprises upwards of 50 pages—8} in. x 114 in.—and every- 


one interested in appliances of this kind will find the list 

serviceable. Write for a copy, and, if you would care to 

have them, loose pamphlets respecting this switch will 
also be sent with pleasure. 


SCHOLEY © CO. ltd, 


151, Queen Victoria Street, London, E.C. 
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centric system can, of course, be used on an alternating current 
supply, provided a one to one transformer is used, but this method 
docs not appear to be altogether popular on account of the losses 
in the transformer. The twin wiring is neat and unobtrusive, and 
may be run on the surface of walls without difficulty. The problem 
of looping-in has, however, had to be considered, and it has been 
overcome by the introduction of a standard joint-box and a line of 
porcclain enclosed clamped connectors which can be employed for a 
great variety of circuits. The box enables tapping to be taken from 
twin conductors in a neat and efficient manner, and it facilitates the 
wiring up of an installation on the “ tree " system. Full particulars 
of this box (which is made in one size only) are contained in a leaflet 
which Messrs. Henley now have ready, and which is suitable for 
insertion into their H.W.S. standard catalogue. The adjoining 
illustrations show a number of connections which can be taken off 
this pattern of box with the various types of porcelain connectors 
available. The most interesting of these connectors is that shown 
in the top left-hand illustration.. It allows of the insertion of the 
tecing-off wires at right-angles to the main circuit. The connector 
itself is provided with three terminal (screws, and the centre one is 
entered by an opening at the side of the porcelain. The top right- 
hand illustration shows how, by means of a three-way connector, 
wires can be run down the wall to the switch. If more than one 
switch is required then three wires can be run as shown in the left 
bottom illustration, the three conductors being laid up together in 
the one metal sheath. The right-hand bottom illustration is of 
interest, in that it shows how conveniently the opposite pole can be 
taken to a switch point and introduced into a wall socket, which can 
either be combined with a switch or not. This arrangement has the 
advantage of bringing the opposite pole to the switch point, and in 
some measure should be a solution of the problem of the extension of 
the circuit for auxiliary electrical apparatus. 

The boxes are supplied complete with connectors, and are made up 
specially lettered according to the type of connection which is re- 
quired. The boxes can also be supplied separately. The illustra- 
tions show the interior of the boxes, but a lid is provided which slips 
over the lower part of the box, and is held at three points with three 
clamps, which serve to bond the metal cover to the insulated con- 
ductors and make them electrically continuous. Copies of the 
pamphlet dealing with these boxes can be obtained on application 
to the company's head offices, Blomfield-street, London, E.C., or any 
of their branches. 
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= BRITISH MADE 
METAL 


LAMPS 


STRONG ann LASTING. 


Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO0., LTD. 


-———— —————————s 


Sales Office: Works : 


3, STAPLE INN, “OXBRIDGE ROAD 
LONDON, W.O. 


AOTON.. 
Tel. : HOLBORN 6323, Tel. : CHISWICK 1114 


B.T.-H. ROTARY SNAP SWITCHES, 


An interesting line of rotary snap switches has recently been 
placed on the market by the British Thomson-Houston Co. (Ltd.} 
These switches have certain distinctive features which are worthy of 
note. The weight of moving parts has been reduced to the minimum 
consistent with durability and proper current-carrying capacity. 


B.T.-H. SNAP Rotary SWITCHES. | 


The bases are of best quality porcelain and ebonised handles i 
self-contained springs are used. The employment of flat punt 
posts is a new feature, and gives easy access to the binding scre Mn 
however confined a position the switch may be fixed, as ds i 
driver works from the front of the switch at right angles tot 4 es 
The danger of cutting the wires is also removed. The switches 


—  — b, 
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EL NIT 


POPE 
“LAST A? LAMPS SATISFY 


Contractor and Consumer alike 


. Pope's Electric Lamp Co.,Ltd. 
Hythe Rd.. Willesden. London, N.W, 


INFRINGE 
NO PATENTS 


supplied with both nickel (fibre insulated) and porcelain covers, chafed during the raising 


POPE 


“ELASTA” 


LAMPS 


and lowering operations. The picture 


Single and double-pole types are supplied for current-carrying shows two lamps on one post in the foreground, and in the middle 
capacities ranging from 3 to 20 amperes, and with or without indi- distance may he seen one of the lanterns lowered for cleaning. 


automobile lighting, suitable for use on voltages up to 25, and sup- 
plied with or without indicating dial. It is arranged with three 
circuits, so that the headlights, tail-light and interior lights of a 

^ motor-car can be switched on or off separately or together. Another 

\ type—the series-parallel three-heat switch— provides a simple and 
reliable means of regulating the heat of radiators or cooking devices, 
It is supplied in two sizes, 10 and 20 amperes, and can be used on volt- 
ages up to 250. The Lamp and Wiring Supplies Department of the 
B.T.-H. Co., Mazda House, 77, Upper Thames-street, London, E.C., 
will be pleased to send quotations and full information regarding 
these switches, 


| LOWERING GEAR FOR METAL LAMP LANTERNS, 


It is interesting to record that, in spite of the fact that metal lamp 
clusters are neither as efficient nor powerful from the illuminating 
point of view as arc lamps, they are being employed to a considerable 
extent in various districts where the public lighting is in the hands of 
the electricity supply authority. The existing arc lamp posts are 
frequently converted to metal filament lighting. and in places where 
the lamps have been lowered by special gears fitted to the posts these 
gears have been adapted for use with metal lamp lanterns. In 
other instances the lowering gear is fitted with a new attachment to 
the post, and it is found advantageous to lower the lamps for clean- 
ing and replacement purposes. The London Electric Firm, George- 
street, Croydon, have carried out a considerable amount of work in 
this sphere, and they send us an illustration of one of their most 
recent installations, namely that at Fulham, where they have 
supplied 200 brackets and sets of gears. The design of this apparatus 
is well known, and needs little comment on our part. The gear is of 
the positive acting weight relieving type, and the winches are of the 


self-sustaining type. The brackets are rectangular, and the pulleys STREET LIGHTING AT, FULHAM WITH METAL LAMP CLUSTERS Is 
for the supporting rope are so fitted that the supply cables cannot be LANTERNS FITTED WITH LOWERING GEAR. 
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PROFIT BY 
EXPERIENCE ! 


SPEGIFY 


THE PROPER MAZDA LAMP FOR THE CIRCUIT. 
à 


In the early days of the metal-filament lamp it was a fairly general 
practice for electric-light users to employ lamps rated about 5 per 
cent. above the supply voltage. The excuse for this was that the 
“ pressed ” filament tungsten lamps were fragile, and that by under- 
running them their life was increased, and they were enabled to 
withstand the slight fluctuations in the supply voltagė. | 

In selecting Mazda lamps. however, there seems to be no need to 
consider the question of fragility. Lamps rated at the actual voltage 
of the supply circuit may be used without fear of premature failure. 
An incandescent lamp fulfils its rated performance with respect to 
wattage, candle-power and life only when burned exactly at its rated 
voltage. If the voltage supplied is less than the lamp voltage, its 
wattage consumption is decreased in a certain proportion and the 
candle-power in a much greater proportion, thus decreasing the efti- 
ciency of light production. This cuts down the revenue of the 
central station. If the voltage supplied is greater than the lamp 
voltage, the wattage, the candle-power and the efficiency are 1n- 
creased, but the life of the lamp may be unduly shortened. The 
total cost of light consists of two clements—the cost of energy and the 
cost of renewals. Since the economy of light production depends 
upon a proper balance between these two components of the total 
cost, it is highly important that the balance be preserved by operating 
the lamps under the voltage conditions which are universally agreed 
to be the most suitable for vielding simultancously the proper quan- 
tity and quality of light, the proper revenue to the central station and 
the proper economy of light production. It is evident that under- 
voltage burning is an economic waste and benefits nobody. The 
elimination of under-voltage burning means a slight shortening of the 
life which users will obtain from their lamps. Mazda drawn wire 
lamps are made by the British Thomson-Houston Co. (Ltd.), at 


Rugby, and are available in a complete range of voltages, suitable for 
all supply conditions. 


PORTABLE OZONAIR APPARATUS. 


The type illustrated in Fig. 1 has been designed as a relatively 
inexpensive apparatus for general use without fan, on alternating- 
current circuits. lt may be placed or hung in front of an open 
window or ordinary fan, which will assist in the distribution of the 
ozone. Where there is no great movement of the air the ozone will 
diffuse naturally. There are no moving parts, the ozone gencrator 
and transformer are readily accessible, the strength of the ozone can 
be varied in three gradations, and the apparatus is portable, strong. 
neat and inexpensive. The apparatus consists of a circular moulded 
cast-iron base on which is mounted the transformer, the ozone 
generator being arranged on a frame above the transformer. These 
parts are surrounded by a sheet-metal cylinder with ornamental 
perforations surmounted by a circular moulded cast-iron top with 
handle. The apparatus is enamelled dark olive green and gold 
lined, and has a neat appearance. The base is fitted with a 3-point 
regulator in the primary circuit by means of which ozone, weak, 
medium or strong may be made. 

: Fig. 2 shows a pattern designed for use in tropical and humid 
climates, but it may be used in other climates. The fan motor is 
entirely accessible for lubrication and brush renewals, and the ozone 
generator is cut off from the surrounding air when ozone is not being 
generated, The apparatus consists of a square cast-iron base with 
chequered top, standing on four small ornamental feet, the whole 
enamelled black and gold lined. On the top of this base is mounted 


the fan, the 93 in. blades being efficiently protected by a strong wire 
guard. 


The ALUMINIUM CASTINGS Co., 


GREENOCK. N Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 
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SWITCHGEAR 


IGRANIC RLECTRIC Co., Ltd., 
LONDON. arpronp. 


The ozone generator with transformer and a resistance for reducing 
the spced of the fan are contained in the base. The ozone generator 
is fitted in a special compartment, with the air inlet and outlet 


PORTABLE OZoNAIR APPARATUS WITHOUT FAN. 
provided with shutters. The inlet is also provided with a renewable 
metal gauze air filter. 
The whole apparatus is very solidly constructed, and the fan 


PORTABLE OzoNAIR APPARATUS WITH FAN. 


moves a large volume of air so that it may take the place of the 
ordinary fan apart from the value of Ozonair. | T 

Full particulars and prices may be obtained of Ozonair Ltd., 
Victoria-street, London, S.W 


The ALUMINIUM CASTINGS 0 


By 
GREENOCK. '" 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 


=... 
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CONTACTOR SYSTEMS FOR LARGE MOTORS. 


There seems to be an increasing rivalry among power uscrs as to the 


largest motor which they can employ on a single circuit. In many 


Fig. 1.—S, ILENOID OPERATED CONTACT 
SWITCH, 


towns in which a public supply is given, 
either by municipality or power com pany, 
interest attaches to the consumer who is 
running a motor of several hundred horse- 
power. Theemployment of large capacity 
motors on the supply mains has intro- 
duced an instructive problem in the control 
gear necessary for the running up and 
speed regulation of such motors. Beyond 
certain limits the current handled at 
each stop and resistance becomes so high 
that an ordinary sliding contact of the button and spring type is 
totally inadequate to deal with it. Experience seems to confirm 
the decision of manufacturers who handle these currents by inde. 


a 


(i UR & CO. Ltd.. 
Aarau, Switzerland 


Capital £40,000 I 


Carbon Filaments in all Shapes and Sizes 
Flexible Metal Filament “Uranit” 


Drawn Light Wire “Uranit ’’ 


Carbon, “‘ Uranit” Alloy, 
Supports Molybdenum, Molybdenum Alloy 


Tungsten-Molybdenum Wire in all Sizes 
MC sate M 


Largest Special Factory for Lamp Filaments. 


i 


THE PRODUCT OF FORTY YEARS’ 


NCE. 


pendent switches, each of which is solenoid operated and distance 
controlled from a master contact-making device. This alternative 
arrangement of the drum type controller is of immense importance 
to the industrial power user. It confers almost complete reliability 


BiG. 2.—COoNTRoLLES PANEL MADE UP WITH SOLENOID OPERATED SWITCHES 


upon the apparatus used for the starting and stopping of large 
motors, and has therefore the assurance of continuity of operation 
which is most desirable in many Classes of industrial work. 

Fig. 1 illustrates a type of contact switch which is solenoid operated 
and is fitted with a magnetic blow-out. When the solenoid is 
energised, the switch is sharply closed, and a quick break is obtained 
from a helical spring which is put in compression as soon as the 
contactor is pulled home by the solenoid. The design appears to be 
thoroughly substantial and capable of handling heavy currents, 
We also illustrate (Fig. 2) a complete contactor panel with detached 
master controller, which has been designed for use with high-capacity 
direct-current motors. In the designing of apparatus of this class it 
is always necessary to provide automatic means for preventing the 
operator from closing the contactor switches too rapidly. In other 
words, steps must be taken to limit the rush of current which will 
occur when the motor is being started. Each of the accelerating 
contactors includes, as an integral part of itself, an overload relay, 
the plunger of which is held in the open position by a mechanical 
connection with the contactor until the contactor is closed. Whena 
contactor closes, the plunger is free to drop as soon as the current 
of the motor armature falls to a predetermined value due to the 
armature speeding up. The relay plunger in its lowest position 
completes the circuit, up to the master controller, of the operating 
coil of the next contactor. This ensures that after one resistance 
contactor is closed the next cannot be closed until the armature 
current falls to a predetermined value. E 

This scheme is suitable for a non-reversing continuous-current t 
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motor, but it is also applicable to reversing motors, and in this latter 
case the contacts of the master controller are arranged to give the 
desired combination of the operating coil circuits. We understand 
that the scheme of current limit control is adaptable for alternating- 
current motors, both of the slip-ring and squirrel-cage types. This 
type of controller gear is manufactured by the British Thomson- 
Houston Co., and described in their new list No. 5,000, which also 
contains a number of interesting particulars of controllers and re- 
sistances for industrial purposes. 


CONTINUOUS CURRENT MOTORS AND GENERATORS. 


For some considerable time past Simplex Conduits (Ltd.) have 
been supplying electric generators and motors in various sizes up 
to 44 kw. or 55 H.P. respectively. A new list has just been issued 
of machines for continuous current. Considerable stocks of machines 
up to 81 kw. or 10 m.r. are carried at the company's Birmingham 
works. The catalogue, however, deals also with other machines 
than those included within the limits mentioned. For cxample, 
illustrations are shown of motor generators for cinematograph pur- 
poses, &c., also vertical motors, for which special quotations are 
given upon receipt of particulars. Quotations will also be given for 
large continuous-current generators up to 1,000 kw., of which 
examples are illustrated in the list. Such necessary details as par- 
ticulars of dimensions, prices of. suitable starters, &c.. are also 
included in the catalogue. A separate catalogue dealing with 
alternating-current generators and motors is in course of preparation. 

All four-pole machines are of the interpole type, and cach part is 
standardised so as to be readily replaecable. In the intermediate 
sizes from J H.P. and up tc six-pole machines the end plates of the 


"SimpLex C.C. BELT-DaivEN. GENERATOR, 


motors are so arranged that they may be turned through 90 deg. or 
100 deg. should it be necessary for the machines to be run in a 
vertieal position. 

The machines are of the latest design in accordance with the 
specification issued by the British Standards Committee. An over- 
load of 25 per cent. is permissible without detriment to the machine for 
a continuous period not exceeding 30 minutes, or an overload of 50 per 
cent. can be safely relied on for a period not exceeding three minutes. 

Carbon brushes are used throughout with radial feed holders. 
which ensure smooth running without sparking and minimum wear 
on the commutator. All machines are covered by an adequate 
guarantee against defective material or faulty workmanship for a 
period of 12 months from the date of despatch from the works. 
Amongst the illustrations included in the catalogue is an interesting 
example of a generator of 110 kw., seven of which have recently been 
supplied for use on board a large Atlantic liner. Copies of this list 
can be had on application to the motor department, Garrison-lane, 
Birmingham, from whom also the fullest technical details can also 
be secured, or from any of the Simplex Company's branches. 5:4 
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. THE 


ELLIN 


FIRE. 
Ho H | 


For the coming season we have introduced 


3 MARKED IMPROVEMENTS 


in our Electric Fires, namely: 
(1) Each bar works independently on full 
. volts, thus failure of one does not affect 
the others. 

(2) Each bar has our new Clip giving a 
perfect contact, and avoiding all con- 
necting up when replacing a bar. 

(3) We fit rotating switches of ample 
capacity, sunk flush with the casting, 
thus avoiding damage in either transit 
or use. 


These practical features all make for an 


EXTREMELY LOW MAINTENANCE 


Cost and are probably the chief reasons for 

the general adoption of our fires by Cor- 

porations and Electric Supply Authorities 

throughout Great Britain. Our “ Standard” 

pattern in Matt Black and also in Porcelain 

Enamel Finishes is being largely ordered for 
| 
| 
| 


HIRING-OUT PURPOSES. 


We guarantee our fires for three years, and 
any bars which fail during this period and are 
returned to us carriage paid we rewind and 
return free of charge. Depreciation is neu- 
tralised by a coat of matt paint in one case 
and with a damp cloth in the other. 


We are pleased to announce we have received 
through Messrs. Preece, Cardew & Snell 


ONE ORDER FOR 150 


BELLING Fires for the Municipal Council of 
Shanghai. These are for hiring-out purpose 
and are now being shipped. 


Our revised leaflets are mecting with approval 


and we are supplying large quantities. May | 


we send you proof? 


H ü u 


DON, Fripay, AucusT 22, 1913. 


BENE" < 


1y 


MS 


SUPPLEMENT to " The Electrician." September 5, 1913. 


177 


THE 


ROUND TABLE. 


Possibly our Scotch friend on the “ Journal of Gas Lighting ” 
may evince the same wonderment over the Aisgill Moor Railway 
holocaust as he did over that at Hawes Junction two years ago 
as to how the gas could have caught fire. 

* * * * 

Have you yet joined the Diesel Engine Users "Association. 
If you have not and want to, which vou should do, write to 
hon. sec. pro tem., Mr. A. C. Gilling, Chief Engineer, U.D.C. 
Electricity Works, Epsom. We understand that a scale of 
fines has been arranged for infliction on members who exceed 
the speed limit while on load. 

* * * * 

We recommend the following paragraph out of the *“ Cam- 
bridge Daily News " to the attention of some of the more 
uninventive of our contemporaries :— | 


_ Alarge bottle concentrating the rays of the sun on to the woodwork 
is believed to have caused an outbreak of fire on Sun‘lay in the laboratory 


of the Frears School, Bangor. 
> * * x * 


The example set by Mr. 
Blake, of the  Willesden 
U.D.C. Electricity Depart- 
ment is worthy of emulation 
in all parts of the country. 
Our illustration, kindly sup- 
plied by Mr. Blake, shows 
how the advantages of the 
electric service are shouted 
out to the community from 
the heights of the lamp- 
posts. Like Mr. Blake, the 
engineer should be careful to 
select a lamp-post which is 
fitted with gas mantles. 

* * * * 

Sweet are the uses of the 
hair-pin—at least, that was 
the experience of a central 
station engineer who was on 
a holiday tour in his motor 
car and broke an inlet valve 
cotter. He was the usual 
blank miles from nowhere, 
and was also on the point of 
anathematising the aforesaid 
cotter when a fair lady 
chanced that way on her 
cycle. An exchange of 
pleasantries culminated in 
the engineer repairing the 
cotter with a hair-pin ob- 
ligingly provided by the 
damsel. The hair-pin thus 
P EEMFOR SO MOREs became a cotter m and the 


engineer and maid proceeded in opposite directions. [Of 
course, K.V.A.] 
| * * * * 
Mr. S. Utting, St. Mary Axe, E.C., sends us a pamphlet 
describing the “ Prat induced draft," and it contains 12 letters 


of appreciation from customers whose signatures are illegible. 
Surely this is a triumph for the art of week-ending among 


managing directors. 


T. L. A.—The constellation of the moment. Whose turn 


next, or what is your (patent) number ? 
* * * * 
* Tantawot ” balloons make great fun during the n 
months at the river bathing place or on the sea front. ! e 
adjoining snapshots, kindly supplied by a correspondent, show 


the initial stages of a competition in which the balloons are 
blown out to the full extent. (Being pure drawn rubber, they 
do not break and are not fragile, &c., &c.) After blowing up 


they are placed between the toes, and com»etitors must dive 


in and recover the balloon before it is deflated. 
* * * * 


No. 78 to— OUR HOT PLATES. 


Simplex Conduits (Ltd.) for stating in an advertisement 
containing an obvious illustration of an electric iron “ This 


is not an iron." 
No. 79 to— 

The stationmaster of St. Pancras for stating in an interview 
to the “ Daily Sketch " that ** very few of the trains on the 
Midland Railway are lighted by electricity.” 


THE “POINT FIVES." 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
aa H. H Street (Southampton). | Mr. S. T. Allen* 

r. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham 
Mr. T. Roles ( Bradford). Mr. H. Gray (Accrington). i 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. en x Seabrook (St. Maryle- tlepool). 

ne). | Mr. J. W. 
Mr. E. R. Hill (Reading). dan ME (en 
Mr. J. W. Hame (York). 


* Honorary member for 12 months, 


M LIGHT—READILY l 
BENT & JOINED— 
| ECONOMICAL. 


FOR BUS-BARS & 
(The British Aluminium Co., Ltd., 109, Queen Victoria St., London 


CONNECTIONS. 


SUPPLEMENT to “ The Blectrician,” September 5, 1913. i78 


a 


TO BE QUITE SAFE 
speciry “ZED” FUSES 


FOR ALL PURPOSES UP TO 
150 AMPERES, 750 VOLTS. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
` Heap Orrics: CAXTON HOUSE, WESTMINSTER, SW. 
Telephone: Gerrarp 860. Telegrams: ‘‘SIEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone? SITY 552 . Telegrams: “ SIEMOTOR, Lonpon.” 


BRANOHEB : 


SHEFFIELD OALOUTTA — BINGAPORE SYDNEY 
PENANG MELBOURNE 


RANGOON TORONTO 


BIRMINGHAM GLASGOW 
MANCHESTER JOHANNESBURG — BOMBAY 


IFF NEWOASTLE GAPE TOWN MAORAB 


A NEW ELECTRIC VACUUM CLEANER. 


The usual form of electric broom “ vacuum ` cleaner is becoming 
familiar not only to the trade, but, to a large extent, amongst celcc- 
tricity consumers generally. It would be more correct to describe 
this particular type of cleaner as a “ suction " cleaner, in that it 
works upon the principle of a fan rotating at a high speed, and, 
therefore, imparts a high velocity to the air which draws the dirt or 
dust from carpets or textile fabrics which it is desired to clean. The 
dirt is swept by the action of the fan blades into a bag or other 
flexible receptacle, the fibres of which pass air but not particles of 
dust. 

For household purposes there ean be no doubt that the suction 
cleaner is the most convenient form, both on account of its handiness 
and of various other features which can be introduced into its de- 
signs, which are described later. 

Many thousands of these machines have already been sold, but 
when we consider the enormous field of potential users the business 
which has hitherto been done in them can only be regarded as having 
touched the fringe of the real demand. 

The chief part is the electric motor, which is about the size of that 
used with an electric fan, but differently designed to give greater 
speed of running with a minimum weight. The various machines 
differ only in the manner of placing the motor, and in the form of the 
nozzle, which is used for running over the surface of the carpet, and 
through which the dirt is drawn. 

The Simplex Co. are now introducing a new form of machine which, 
on account of its specially shaped nozzle, has been named the 
" Diamond." The average price of a suction cleaner at the present 
moment is £10. 108. The * Diamond " is introduced at a reduction 
of over 40 per cent.— namely, £6. 10s. 

The general appearance of the “ Diamond " machine is shown in 
Fig. l. The form of nozzle or shoe is peculiar in its construction, 
and is, we understand, fully protected by patents. Fig. 2 shows that 
the actual working area is very large forthis class of machine. From 
this it may be assumed that in covering a greater space it cleans a 
greater area at any given moment. Its shape is of peculiar advan- 
tage, and the makers state that it can penetrate even the most 
inaccessible " crannies.” The design has also been adopted out of 


consideration for the wear and tear upon the carpeta, &c., which it 
may be desired to clean. 

The cleaning of carpets is only one of the functions of the suction 
cleaner. In every household, more especially in large houses and 
public buildings, it is necessary to consider the cleaning of hardwood 
floors or linoleum. Withevery form of machine a special attachment 
js necessary for this purpose. The plan of the hose attachment for 


F c. 1.— GENERAL View oF “DIAMOND” VACUUM CLEANER. 


the “ Diamond " is shown in Fig. 3. and it will be noticed that the 
slot through which the dirt is drawn precedes the felt, which 8 
pressed on to the surface of the floor, in whatever direction the 
machine may be moved, and the operation of sucking up the dirt 18 
assisted. The machine is of the lightest type yet designed, being 
only 8 lb. in weight, which enables it to be used continuously in 
undue fatigue; in addition to this essential point, there are severa 
convenient features in the machine itself. The turn switch in the 


Fia. 2. 


handle, shown in Fig. 2, enables the machine to be started or stopped 
at any desired moment, without detaching any plug sar 
and this inevitably tends towards a considerable saving in Uf 
current used. The same illustration shows the “ Pistol grip 
handle ; this feature enables the machine to be easily operated bs 
one hand, a great convenience on occasions, in reaching inaccessi 
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ALTERNATORS 


TS meet the demand 
for small alternating- 
current generators having good 
regulation, and delivering their 
full output with low temperature 
rise, we have designed and built a 


range of UNION 
ALTERNATORS 


embodying all the improvements 

suggested by the most modern 
POLYPHASE ALTERNATOR. practice. 

Pattern HJ, Arranged for direct-coupling. 


Pamphlet 121 gives full detaiis. 
Write for a copy NOW. 


‘Union Electra Colia 


PARK S™ souTHWARK. LoNDON.s.t. 


e COMES 
MÀ ÀA€ : 
ili | —' 


| VICKERS LIMITED. 


| oO 
i Electrical Plant. 


V MEI sd 


- 


on test bed for balancing pu:poses. i 
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| 

| 

| 
VICKERS 120 B.H.P. 220-Volt Variable-Speed Motor, 1,000—2,000 R.P.M., shewn coupled to Turbo-Alternator 


River Don Works, SHEFFIELD. 


ar. 
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In addition to our High Tension 
Protective ' Apparatus, such as 
Moscicki Condensers and 
Giles’ Valves, we are now 


placing on the market an entirely 


novel type of 


LOW TENSION SURGE 
ARRESTER 


for circuits up to 600 volts. 
oR, 
Descriptive Pamphlet in the Press. 
oe 


ISENTHAL & CO. 


(Dept. 4), 
Denzil Works, Neasden, London, N.W 


Contractors to the Admiralty, War, India, and Colcnial Offices, &c. 


or out-of-the-way spots—for example, underneath heavy pieces of 
furniture ; in the latter case the low over-all height (only 7} in.) also 
materially assists. 

The removal and emptying of the bag after use with any form of 
cleaner is not a pleasant operation, and where the attachment is 
badly arranged it is quite possible to spill a considerable portion of 
the contents of the bag with results which will be obvious. Another 
special feature of the “ Diamond " is introduced under this heading. 
À simple form of spring clip enables the bag to be quickly detached 
without any fear of spilling the contents, whilst the bag itself can be 
as easily replaced; it is also easily clipped on to a loop rigidly 
attached to the handle of the machine. 

Various accessories of a utilitarian nature are supplied with the 
'* Diamond " suction cleaner, and the full advantage of this labour- 


` 


F:c. 4—METHOD or Fixixa Hose ATTACHMENTS. 


saving device can only be experienced» when these accessories 
are made use of. Reference to Fig. 4 will make clear the very 
simple and effective device adopted in the case of attaching the 
sundry accessories. 

The foregoing description of the ordinary “ Diamond " machine 
also holds good for the “ Diamond Special," a very powerful machine, 
using } H.P. motor, and designed for large establishments, hotel 
work and so forth. It is necessary for us to mention that the speed 
of the motor is nearly 8,000 revs. per min., to make clear what a 
really enormous amount of work this little machine is capable of 
accomplishing in comparison with its size ; the larger machine is, of 
course, proportionately more powerful. 

Demonstrations can be seen at any time at any of the company’s 
various branches, whilst booklets overprinted with their customers' 
rames and addresses can be had on application. 


ACID-PROOF SILICA LAMPS. 


The mercury vapour lamp is becoming very popular among 
industrial light users, because the peculiar character of the light rays 
emitted is not considered objectionable for factory purposes. The 
lamp enjoys considerable vogue in almost every industry, but there 
are certain trades and operations which must be carried on in 
an impure atmosphere. Itis necessary in these cases to adopt special 
means for the protection of the metal parts of the lamp, both internally 
and externally. Various watertight and acid-proof fittings have been 
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SECTION THROUGH ACID PROOF Sinica LAMP. 


on the market for some time for use with metal lamps, and in which 
earthenware hoods and shields have been introduced as much as 
possible, have proved thoroughly satisfactory under the most severe 
conditions. In the acid-proof mercury vapour lamp, which is being 
introduced by the Westinghouse Cooper Hewitt Co. this use of 
porcelain has been adopted. The adjoining sectional illustration 
shows clearly how the mechanism of the lamp is protected by the 
housing of this character, and also how the globe is held up so as 
form a tight joint against the lower part of the porcelain. A view E 
also given of the external appearance of the lamp. A standa 
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ACID PROOF SiLICA LAMP CLOSED. 


pattern burner is employed, with automatic tilti ng iene is 
The makers state that the burner has an average life of punt 
and they guarantee a minimum life of 1,000 hours. The A à us 
are emitted from the burner in a downward direction, so t at 
illumination is well distributed at the points at which it 18 ji d 
The lamps operate on direct current in parallel on ade 
250-volt circuits. The makers state that the efficiency anne not 
per candle. The lamp is, of course, totally enclosed an 

require trimming or internal cleaning. 
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NEW VELURIA GLASSWARE. 


Some new Veluria designs have recently been placed on the market 
by the British Thomson-Houston Co. (Ltd.), three of which are 
illustrated herewith. As is generally known, XVeluria is a white 
translucent glass, with remarkable properties of diffusion and reflec- 
tion, which ensure a high degree of comfort and efficiency in the 


resultant illumination. Veluria reflectors are also extremely 
beautiful in themselves, and have thus bridged the gap which formerly 
existed between the merely pretty art glass shade and the purely 
scientific reflector. This fact accounts for the very wide popularity 
achieved by Veluria in the few months it has been on sale. 
One of the new patterns of Veluria has the same contour and 
reflective characteristics as the standard intensive type. with the 
addition of an etched floral design which considerably enhances its 
appearance without impairing its efficiency. This reflector is made 


in four sizes to take Mazda lamps ranging from 10 to 100 watts. 
The other patterns have raised decorations of distinctly 
novel and attractive appearance. and. as they are intended 
solely for domestic purposes. are made in one size only, to take 
Mazda lamps of from 10 to 40 watts. Contractors should get some 
of this new Veluria glassware. Further particulars and prices can 
be had from the British Thomson-Houston Co. (Ltd.), Mazda House. 
11, Upper Thames-street, E.C. 


SIMPLEX CONDUITS Lp, 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &o. 
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BELLING 


Electric Fires 


possess outstanding advantages 
which not only assist you to 


OBTAIN BUSINESS 


but give thorough satisfaction in use 


AND 


ensure that you 


RETAIN IT. 


The suporiority of BELLING FIRES is 
appreciated by tho following prominent 


Electric Supply Authorities, 


who aro 


among our REGULAR BUYERS :— 


Accrington Corporation 

City of Bradford 

Urban District Council of 
Barnes 

City of Carlisle 

Charing Cross and West End 
Supply Co. 

City of London 
Lighting Co., Ltd. 

Chesterfield Corporation 

County of London Electric 
Supply Co. 

City of Dundee Electricity 
Supply Department 

Dundalk Urban District 
Council 

Edmundson's Ltd. 

Fulham Borough Council 

Glasgow Corporation 

Harrow Electric Light and 
Power Co., Ltd. 

Hampstead Borough Council 

Ilford Urban District Council 

mor opoutas Electric Supply 


Electric 


0. 
Minehend Electric Supply Co. 


Borough of Maidstone Elec- 
tric Supply 

Norwich Corporation 

North Metropolitan Electric 
Supply Co. 

Poplar Borough Council 

Reading Electric Supply 

Sunderland Corporation 

Southampton Corporation 

Sheffield Corporation 

South London Supply Cor- 
poration, Ltd. 

Shanghai Municipal Council 

St. Anne’s-on-Sea Urban Dis- 
trict Council 

St. Marylebone Borough 
Council 

Borough of Torquay 

Borough of Wolverhampton 

Borough of Wrexham 

Borough of West Ham 

Borough of West Hartlepool 

Borough of Whitehaven 

Westminster Electric Supply 
Corporation ] 

City of Wakefield 
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The interchangeability of Belling Fire Bars and 
the simplicity of fixing them enable replacements 
to be effected in a few minutes. 


By holding a few complete spare bars in stock 
faulty bars can be instantly replaced, the old bars 
being then sent to us to be re-wound at leisure. 


OH H N 


BELLING & CO., MAKERS, EDMONTON. 
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1. ONLYZONE HANDLE 


A j 
8.5. us ^ ? 
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(Proprietors of Adams Manufacturing Co., Ltd.), 


147, QUEEN VICTORIA STREET, LONDON, E.C. 


MANCHESTER: e GLASS2OW : 
30, Cross Street. Works: BEDFORD. 50, Wellington: Street. 


MARBELLA OPAL REFLECTORS. 
Ca 
The list of special glassware for use with electric incandescent 
lamps is gradually being extended, the latest arrival being put for- 
ward by the Benjamin Electric, Limited, and has the trade name of 
* Marbella." We have reccived particulars of this glassware 
from the Company referred to; and also from Messrs. Siemens 
Brothers Dynamo Works, Limited, Tyssen-street, Dalston, who are 


* MARBELLA" DIFFUSING REFLECTOR, 


already coming prominently into the market with this material. In 
the pamphlet which this latter company has issued they state that 
Marbella opal reflectors have special advantages particularly when 
used with Wotan lamps of 10 to 100 watts rating. They state that 
samples will be ready on or about the 18th instant, and that they will 
be pleased to send full lists and samples at that time. It is stated 


MISTAKES IN STARTING IMPOSSIBLE 


9. * ARC-PREVENTING INTERLOCK ” 


REMOVES ALL MAIN CIRCUIT "MAKING" AND 
“BREAKING” FROM STARTER CONTACTS 


3. AUTOMATIC CIRCUIT-BREAKER 


INSTEAD OF TROUBLESOME FUSES AND D.P. SWITCH 


4. *LOOSE HANDLE" FEATURE 


OVERLOAD RELEASE OPERATIVE DURING STARTING. 


5. SLOW SPEED GEAR UNNECESSARY 


IMPOSSIBLE TO START TOO QUICKLY 


6. POWERFUL MAGNETIC BLOWOUTS 


AND RENEWABLE COPPER TQ CARBON SPARKING 
TIPS FITTED TO CIRCUIT-BREAKER 


ASK FOR PAMPHLET P.5. 
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PATENT 


"CONSPEDE' 


PANEL 
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that there is a total absence of glare because the lamp is completely 
covered. No special gallery for holding up the shade is required, 
each article having a hole 1} in. diameter for use with the ordinary 
shade ring. There is also said to be complete freedom from dust, as 
no frosted or ground surfaces are employed. Two types of three 
sizes each only are made, and these will nest neatly within one 
another. By this means the retailer can stock the glassware con- 
veniently, and with a minimum risk of breakage. The adjoining 
illustration shows that the “Marbella” reflectors are handsome in 
appearance, and for this reason they will doubtless come into 
vogue for domestic lighting. 


STEEL REFLECTORS. 


_ An interesting pattern of steel reflectors with white enamelled 
interior surface is being put on the market by Messrs. Siemens 
Brothers Dynamo Works. These reflectors are strongly recom- 


STEEL REFLECTOR AS USED ON LATHE IN MACHINE SHOP 
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SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC. 


Cooking and Heating Apparatus. 


BRITISH MADE. 


No W Specified h y the A dmiralt y 


MAKERS: | AGENT: 


HENRY WIGGIN & CO. Ltd., | - LIONEL ROBINSON, 
George "HA aimungham, | 3, Staple Inn, London, W.C. 


ON. 0 CENTRAL. NE; 63 29 HOLBORN. 
iios MS. OW! Gal IN f^ RMINGHAM." TELEGRAM MS: “FERRYDOM, LONDON.” 


ee 


SWITCHGEAR 
When Designing New Stations 
Reorganising Old Ones 


INSTALL THE BEST 
(BRANDENBURG'S) =» 


SEGTIONALISING SYSTEM 


BRITISH PATENTS : 21 „001 and 21 ,149—1911. 


peers) — ———— ES 


"7" JOHNSON & PHILLIPS, Ltd. 


Fa or Particulars 
SWITCHGEAR MANUFACTURERS, 


Apply : 
CHARLTON, LON DON, S. E. Wootwint none (6 lines). 


jin Cheriton-Kent. 
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WALL PLUGS 


TO HOME OFFIOE OR ADMIRALTY REQUIREMENTS. 


Type, A. E. 
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Can be supplied without the 
Cast Iron Base, and is then 


THE 
IDEAL PLUG 
FOR USE IN 
PRIVATE HOUSES 
WHERE 
COOKERS, HEATERS, &c. 


SHOULD BE 


PROPERLY EARTHED. 


& Co., 
Ltd. 


REYROLLE <i: 
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ILLU 


HEBBURN. 
ON-TYNE. 


mended for lighting in mills, printing works, machine shops, stores 
and warchouses. It is claimed that by the use of these reflectors 
there is a considerable economy in energy consumption. as the 
strong reflecting power enables a lamp of comparatively low candle 
power to be used. The accompanying illustrations demonstra e this 


AFPEARANCE OF LAMP WITHOUT SrEEL REFLECTOR 


inastriking manner. They show the use of a bare light on the one hand, 
and a lamp, the rays of which are screened with a steel reflector, on the 
other hand. Full particulars and prices of these reflectors can be 


obtained from Messrs. Siemens Brothers Dynamo Works, Tyssen- 
street, Dalston. : 


A STRANGE FISH. 


Osram lamps are in use all over the world (of course), but Mr. 
Ogburn, of Portsmouth, writes as follows :— 


GENTLEMEN : The following may be of interest to you. Whilst out 
fishing from Langstone Harbour shore recently, I noticed a lamp being 
washed about in surf. With the intention of startling my friend by 
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IT JS CHEAPER z 


TT 


to work always by daylight than by artificial 
light. Obviously this is actually impos- 
sible, but it is practically possible if you 
install Cooper Hewitt Light. It is the 
nearest approach you can get to daylight. 


LEATHER LEE 


Remember also that 


Cooper Hewitt 
Light 


is also the cheapest 
light in actual win- 
ning costs. Efficiency 
0'33 watt per candle. 


MANIKI 


For further particulars apply :— 


7 LO YORK ROAD KINCS CROSS LONDON.N 


| NUNAN MOLINA 


TULIP 


; 


MOUN 


aLI 


dropping it on the pebbles beside him, I recovered the lamp and noticed 
it was an "* Osram " metal filament 50 volt marked G.E.C. 

On examining the lamp more thoroughly I was very much surprised 
to find the filament appeared intact, and therefore, instead of bursting 
the lamp, I placed it in my pocket, took it home, dried and tested it, and 
found it all O.K. 


The lamp had evidently been dropped or washed overboard from some 


THE OsRAM LAMP WASHED Ur BY THE TIDE. 


vessel, and had been blown and knocked about till it reached the shore. 
At the time I rescued it, it was blowing rather hard and consequently 
the sea was rough. How and when this particular Osram found its 
way into the sea can only be surmised, but one thing is clearly demon: 
strated, that the “ Osram" filament is equal to any strain, ordinary 0f 
extraordinary, which may be placed upon it. 


Printed and Published by GEORGE TUCKER, at the Editorial, Printing aad Publishing Offices, 
LONDON, Fripay, SEPTEMBER 5, 1913, 


1, 2 and 3, Satissury Courr, Frezt Sreesr, in the City of 
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. If the Home Office is responsible for the steam cranes at 
work on the re-facing of Buckingham Palace, it might take a 
look at the electric cranes used on the Commonwealth Building, 
Strand. The humour of the situation is that electric lamps 


THE 


ROUND TABLE. 


On Saturday, Sept. 20, those landlubbers and longshoremen, 
known as the Batti- Wallahs, will visit the ** Olympic " at. South- 
ampton ; start from Waterloo 10:15 a.m., arrive Southampton 
Docks 12:16 p.m. The White Star Line have placed the vessel 
at the disposal of the Society (excluding Beevor, of course !) 

* * * * 

“ We do not for one moment question the bona fides of the 
Inspectors of the Railway Department of the Board of Trade,” 
says the ** J.O.G.," " but they, like other men, cannot claim 
to be experts in all matters," thus distinguishing them from a 
well-known Scotch gentleman of our acquaintance. 

* * * * 

All meters made by Ferranti Limited are marked bold with 
the letter “ F.” The Nizam of Hyderabad takes exception to 
meters so marked, as the following letter shows :— 


" I have to point out that the meter put up by your department in my 
house is marked * F " which I presume means fast, and that the readings 
taken by me correctly from day to day give an aggregate that is far short 
of the quantity charged for in your bills. I shall be glad if you will 
kindly issue instructions for the meter to be changed or the leakage will 


be stop." 
* x* * * 


We compliment Mr. Belling on ensconcing himself in the fast- 
nesses of Derby-road, Edmonton: Leaving Liverpool-street 
recently for Mr. Belling's new works at 1:40 p.m., we arrived 
via various stations on the G.E.R. at about 5 p.m. We found 
ourselves alone with a radiant heat bloodhound on opening the 
gate leading to the works, but it was only necessary to warm 
ourselves in front of the over-excited animal to pass safely 
within the precincts of the factory. You try it ! 

* * * * 

Thus the G.E.E.C., of Perth, W.A., to the G.E.C., of London, 
G.B. : “ On June 4 we cabled you to duplicate our order for 
Osram lamps. These lamps were duly shipped pers.s. ^ Orama ” 
on June 5, and reached Freemantle, Western Australia, on 
July 8. Delivery was taken from the shipping company on 
our behalf on the 9th, and a quantity of the lamps were de- 
livered to some of the mines in Kalgoorlie, which is about 370 
miles inland, on July 12.” 

10,750 miles in 38 days, but why was not the name of the 
vessel changed to the ©“ Osrama ” 1 

* * * * 

A writer in the “ Daily Mail " puts in a plea for The Deserving 
Craft of Time Wasters, and suggests that the millionaire who 
IS anxious to laudably dispose of his wealth should finance a 
Society of Slackers, Foreseeing this happy event, he frames 
the wording for a brass plate outside his front door as follows : 

Here resides in Affluence one of the Foremost Procrasti- 
hators of his Time, who, after Divers Vicissitudes inherent to a 
Career of Lethargy, is now maintained by a Grateful Patron 
whom he and men of his like Virtues have assisted to Wealth." 
Any deserving cases in the electrical industry will be treated 
on these lines by the E.T.B.I., of course. 


LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from the Cibrary immediately on Publication, 
 BUBSORIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St., & 24, Gower Place, LONDON, W.C. 


(carbon filament) are used on the first-mentioned works. 


A 


JENE 9, °14. Harn-Drawys, COPPER, 
[By Permission of Glover's Almanac. 


No. 80 to— OUR HOT PLATES. 


Sir Oliver Lodge, F.R.8., for the following statement, which 
accompanied the advance proofs of his Presidential Address to 


the British Association. | 
This copy has been corre*ted wit minute care and procision in every 
In copying it printers are requested not to introduce modifica- 


The only feature that need not be attended 
It will be 


detail. 
tions or improvements, 
to is the differential leading out of certain paragraphs. 


printed uniformly in the official publication. 
No. 81 to— 

Sir Oliver Lodge, F.R.S., for sending us a correction to his 
Presidential Address by the same post as that by which the 
above arrived. 

No. 82 to— 

The ^ Engineer " for the following :—“ We know that the 
wreckage caught fire. but we do not know, as so many people 
have assumed, that gas was responsible; indeed, what evidence 
there is points the other way." 

No. 83 (on wheels) to— 

Prof. G. Kapp for using “electromotive” for electric 

locomotive. m 


THE “POINT FIVES.” 
race Bowden (Poplar). . F. W. Purse (Carlisle). 


Mr. J. Ho Mr 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen* 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). | Mr. H. Gray (Accrington), 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham) 
Mr. J. W. Hame (York). i 


* Honorary member for 12 months. 
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SIEMENS 


IRONCLAD SWITCHGEAR 


9 @ 
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Central Distribution Board 
for controlling 3-phase, 2,200 volts supply. 


Ironclad Switchgear for pressures up to 
3,300 volts. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: Gerrard 860. Telegrams: ‘‘ SIEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, E.C. 

Telegrams: “SIEMOTOR, Lonpon.” 
BRANOHES : 
&HEFFIELD CALCUTTA 


JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


Telephone: City 5350, 


BIRMINGHAM — GLASGOW 
BRISTOL MANCHESTER 
CARDIFF WEWOASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


A LESSON FROM THE MIDLAND RAILWAY DISASTER. 


We have received the following enterprising letter from the 
Igranic Electric Co. : — 

«+ What have we to learn from the Aisgill accident ? Does it not 
bring before us in a startling way the liability of human error? 
Here were two men of acknowledged, reliability, capable and dis- 
cerning, failing for once. And who can throw a stone at them? 
Certainly no one in any walk of life who has to undertake responsi- 
bility. 

It is the creed of the Institution of Civil Engineers to bring the 
elements under control so that they may be of service to mankind. 
This is a very high ideal, but is it not an even higher one to make the 
elements control themselves and to automatically furnish mankind 
with what is beneficial ? 

The engineer has such a multiplicity of problems to tackle, and 
each so diverse from the last, that unless he specialises he cannot 
hope to attain any position of note. Now very few engineers can 
afford to pick and choose between the work that is offered them at 
the commencement of their careers, and, therefore, expert knowledge 
in, say, the control of electrical machinery in any of its more advanced 
and automatic forms is a closed book to them. 

Still, there are men who have for many years been engrossed in this 
special line, and who partly from a special bent and adaptability and 
partly from experience have arrived at an advanced position on this 
subject. 

It seems to be very little known that such problems as the opening 
and closing of large swing bridges, the entire control of printing 
presses turning out many thousands of copies per hour of the daily 
newspapers, the pumping of gas varying in accordance with the 
amount of gas generated, the delivery of sewage to beds in accor- 
dance with the appetite of the microbes, and many other equally 
diverse problems are, and have for many years past been, success- 
fully dealt with by automatic electric cde. d 

To return to the human error theme for a moment. It cannot be 
expected that, say, a man whose whole mind is concentrated on some 
industrial process can be expected to suddenly become an engineer 
and appreciate the fact that an clectric motor must be started up 

slowly. Therefore, why not give him control apparatus which will 
carry out the correct sequence of operations in invariably the correct 
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and proper period of time? In fact, why not reduce his task to 
merely, pressing a button or pulling a lever ? 

Without labouring this point, it is clear that it applies to an incon- 
ceivable number of cases, and such control apparatus allows the man 
to concentrate, and, therefore, to become a much more efficient 
servant to his employers, besides relieving the employers of risk to 
both men and machinery. 

It is always a great puzzle to understand why an owner of, say, a 
large factory who does. not think twice about fitting a push button 


^ lift (which saves him one man) shies at once at putting push button 


or semi-automatic control, on his machines, although to do so would 
save him many men and many repairs and give him an increased 
output per machine." 

And in the concluding paragraphs the writer firmly pushes the 
Igranic button, which automatically stops his train of thought, and 
brings the letter to a close by automatically applying the signature. 


—— 


D.C. MOTOR STARTERS. 


Although the design of direct-current motor starters now proceeds 


along well-defined lines, improvements are continually being effected 


which add materially to their satisfactory working. 


^ 


l THE Come nal tU Ct cod 
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TYPES OF CONTINUOUS CURRENT STARTERS. 


When standard motor starters were first introduced it was not 
anticipated that they would be exposed to rough usago as they are 
at the present, therefore special gear has become necessary. The 


G.E.C. STARTER WITH COVER REMOVED. 


G.E.C. have perfected a standard diroct-current starter which is 
capable of meeting severe requirements. 


Facilities are provided for the renowal and adjustment of those 
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JOHNSON & PHILLIPS, LTD. 


ESTABLISHED 1875. 


COMPLETE 
WITH TANK. 


POTENTIAL TRANSFORMERS 


Victoria Works, 
Chariton, LONDON, 8.E. 


Telephone : 


Telegrams : ! 
Woolwich 38 (6 lines) 


Juno, Chariton-Kent. 


WITH TANK 
REMOVED. 


STANDARD 3-PHASE TRANSFORMER FOR 15,000 VOLTS, WITH FUSES. 


HIGH_EFFICIENCY. 


CLOSE REGULATION. 
EASILY ACCESSIBLE, 


Send us 
your 
Enquiries. 


— ee ————— ee — — ——— — 


parts subject to the most wear. Several new patterns are now 
ready, and the whole series of five types is shown in the illustration. 
They range from | H.P. to 100 H.P., for pressures up to 500 volts. 

The small sizes have a self-aligning contact block, which has been 
introduced in order that it can adapt itself to irregularities in the 
contacts which inevitably occur in practice. | 

All contacts are renewable from the front, so that should one 
require replacement it is only necessary to lift two screws and it 
comes away bodily. The no-volt coils are made detachable, and 
Special instructions are sent out attached to each no-volt coil, so 
that should it not hold on sufficiently well the user is instructed 
how to take it out for return. For making the main contact in the 
larger sizes of starters there are two brushes, one a carbon brush 
and tbe other a brass or copper brush, the carbon brush taking any 
arc that may be formed and so preserving the contacts. Other 
features are a self-aligning contact block, solid terminals for the 
incoming cable and an overload trip adjustable over a wide range. 
These starters are built in the open, semi-enclosed and totally- 
enclosed cover patterns, the latter having a window through which 
the contacts may be inspected. A waterproof pattern can also be 
supplied, 


SCALE REMOVING FROM BOILER TUBES. 


An electrical rotating device has recently been employed for thís 
oft-recurring requirement, with, it is reported, very advantageous 
results. This new apparatus is capable of dealing with layers of any 
thickness and of any nature, and operates at a high speed, and is said 
to leave the surface of the boiler much cleaner than is the case when 
the older methods are employed. The apparatus consists of an 
electric motor mounted in a special box and connected by means of a 
flexible shaft to a device consisting of a flat metal drum provided at 
three points in its periphery with steel wheels loosely centred on pins. 
When the drum is rotated by the motor, the steel wheels, which are 
similar to milling cutters, fly outward by centrifugal force. and exert 
à continuous hammering action upon any surface against which they 
are pressed. At the aame time, owing to the formation ot the wheels, 


a tearing action is exerted simultaneously with the hammering. The 
drum runs at 2.600 revs. per min. The steel hammering wheels, 
being loosely mounted on pins, can retrcat inward after each blow. 
and can also rotate about their axes, which eliminates vibration. 

The drums are made in five different diameters—viz., from 2:75 in. 
up to 5:25 in., and the hammer wheels on the drum are also varied, 
so that the strength of the hammer blows can be adapted to the 
thickness and nature of the surface to be worked on. The apparatus 
is used also for scaling ships and demonstrations have been given at 
works and shipping docks. A demonstration which took place om 
the skin of a Russian volunteer ship undergoing repair. showed a 
saving in time of some 50 per cent. over pneumatic hammer. 


HALF-WATT LAMPS. 


in connection with recent press announcements regarding this 
epoch-marking invention, we are asked by the General Electric Co. 
(Ltd.), of 67, Queen Victoria-strect, E.C., to state that the Osram 
Works are at the present time manufacturing half-watt lamps under 
full patent rights, and will be in a position to place same on the 
market in the very near future—at least as early as any of the other 
firms entitled to manufacture this type of lamp. 
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LAMPS 


STRONG ann LASTING. 


Spectality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP C0., LTD. 


Works 1 
AGNES ROAD, 
UXBRIDGE ROAD 
ACTON. 
Tel. : CHISWICK 1114 


Sales Office: 
3: STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323, 


*CUPRERA " ART METAL. 


In a list sent to us by D. N. Dobson & Co., 93, Aldersgate-street, 
London, E.C. illustrations are given of a variety of art-metal designs, 
particularly in electric light fittings. There is an element of novelty 
about the metal work in these fittings which will probably be appre- 
ciated in this country, for they are all designed and manufactured 
at The Hague, Holland. 

We understand that Messrs. Dobson have been appointed the 
sole agents for Great Britain and the Colonies, and they will be 
pleased to give quotations for special quantities on receipt of inquiry. 
The fittings are by no means cheap, but judging by the illustrations 
in the catalogue the prices asked are not out of proportion with the 
quality and design. Messrs. Dobson have a showroom at their 
offices in Aldersgate-street, and will be pleased to show any of our 
readers round who care to pay them a call. 


IRONCLAD CRANE PANELS. 


A form of crane panel has recently been designed by the G.E.C., 
which is intended to meet the exacting demands of crane work. It 
consists of a standard Salford switch and a distribution board 
mounted on a strong iron framework together with pilot lamps and 
an inspection lamp plug. The switch is separate from the distribu- 
tion board, and the main fuses are contained in the switch case. being 
enclosed in separate fire-proof compartments, and the interior of the 
case is protected by insulating material against any arc from the 
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H. WEIDMANN, 
R APPERSWIL, SWITZERLAND. 


Manufacturer of Presspahn and 
Insulating Material. 


BEST QUALITY. 
'$1831 
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PR ESSPAHN-Pressboard. 


Sheets in thickness from 0'1 upwards. 
Endless Rolls and Strips from O'1 to 1 mm. thickness. 


BLACK PRESSPAHN IN SHEETS, ROLLS & STRIPS. 
Presspahn Coils & Tubes tor Transformers, Armatures, Discs & Shaped Articles. 
VARNISHED PRESSPAHN. MICA-COVERED PRESSPAHN, &c. 
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switch. The inspection lamp plug is connected to the top contacts 
of the switch, so that the crane driver can use the light whether the 
main switch is open or closed. Two pilot lamps are alight the whole 
time the switch is closed. 

The switch blades are interlocked with the cover of switch, so that 
it is not possible to close the switch with the cover or to open the 
cover with the switch closed. Both the inspection lamps and pilot 
lamps are protected by fuses fixed on either side of the switch case. 


IG00 VOI! 
2 POLE 
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GENERAL VIEW or IRONCLAD CRANE PANEL. 


The fuses are of the Home Office pattern, and it is impossible 
to touch, a live part accidentally whilst inserting or removing a fuse. 
The cables from the bottom of the main fuses can be conveyed from 
the switch case to the distribution board in conduit. These crane 
panels are made for continuous and alternating-current work in 
sizes from 50 to 200 amperes at 500 volts. 
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Capital £40,000 
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AUTOMOBILE ELECTRIC LIGHTING WITHOUT 
ACCUMULATORS. 


A compact clectric lighting outfit for motor car use which we have 
examined, consists of a dynamo, a length of twin flexible cord, and 
two headlamps. This equipment, which is supplied by Messrs. * No 
Cell," Ltd., of Empire House, Piccadilly, is, as its name implies, 
entirely innocent of anything in the form of a battery, which some- 
times, owing to the neglect of users, causes great trouble and cost of 
maintenance with electric lighting sets. 


THe Dysawo or THE “ No CELL" AUTOMOBILE LIGHTING EQUIPMENT. 


The fixing of the machine to the chassis is of the most simple 
character, the machine being '' swung " or hinged on a round steel 
suspension bar which passes through two lugs in the casting of its 
aluminium case. The other end of the bar is clamped by means of 
passing through the head of a bolt, which, on being drawn down into 
a sleeve washer, clamps the bar securely to a small angle bracket. 
This bracket requires merely to be bolted to some rigid point on the 
automobile chassis. The feature of the suspension bar is that it is 
adjustable, both as to angle and length, by reason of its fixture, and 
as also be bent to any desired direction to suit the chassis construc- 

ion. 


The machine is driven quite silently by friction, being provided 
with a leather-faced pulley of ample surface which, when in action, is 
maintained in contact with the engine flywheel rim by a compression 
spring. This spring is inserted between the “swung” dynamo 
casing, and a cantilever arm fixed upon the suspension rod, 
which also serves to maintain the lateral position of the dynamo. A 
Bowden wire attachment is provided to hold up the pulley when the 
machine is not required. This may be operated by the driver from 
any convenient position on the dashboard or steering column, and 
forms the '* switch " of the system. 

The equipment is intended to be operative for the provision of 
powerful head illumination only while running, a side light of some 
kind being carried to comply with road regulations should the engine 
be stopped for any reason. Thus no accumulators, switches or 
automatic devices are carried. The voltage obtained from the 
machine is constant from the slowest running speed of an automobile 
engine, 150 revs. per min., up to the highest at 2,000. This feature 
is attained without the use of any auxiliary apparatus, and is due 
solely to the effect of armature reaction at the high frequency 
attained with increasing speed, which, by special design, is the main 
feature of the machine. 

The dynamo itself is of unusual design, and bcing of the magneto 
alternator type is free from the complication of both commutator 
and field windings, with consequent saving in weight, being little over 
10 1b. As shown in the figure, the armature consists of a ring of 
soft iron cores rivetted between two discs of non-magnetic material. 
These cores are wound, and connected in parallel, one end being 
earthed to the armature spindle, and the other being led to an 
insulated steel disc at the end of the spindle. Between this and a 
similar fixed disc on the dynamo casing, also insulated, runs a ball 
cage containing about six balls similar to that arranged for a thrust 
bearing, the balls carrying the current from armature to the *' collect- 
ing " disc on which is a supply terminal. The fields consist of two 
sets of eight permanent horse shoe magnets, arranged on either side 
of the armature, and contained in the two halves of an aluminium 
casing in which the housings for the ball bearings are formed, and 
which with a spigot joint makes a thoroughly weather-tight con- 
tainer for the electrical parts of the machine. The bearings have been 
liberally designed to i in. diameter, while, as will be seen in the illus- 
tration, the bushings are made of large diameter in order that they 


SUPPLEMENT to "The Electrician," September 12, 1913. 


For QUALITY ! 


SPECIFY 


may obtain a good hold in the aluminium housings. On either side 
of the armature are ball thrust bearings that enable a very fine air- 
gap to be maintained between the pole faces and armature coils. 
The driving pulley is of the clamped leather dise type, the standard 
size being about 2] in. diameter. | 

The head lamps provided each contain a 6 c.p. focus type tungsten 
lamp. whieh the machine supplies at 12 volts from the armature 
speed of 1,000 revs. per min., and maintains constant. The terminals 
used on the machine are of the spring-headed type, eliminating loose 
contacts from vibration. The lighting set which was run for our 
inspection from an electric motor at the offices of Messrs. * No Cell 
Ltd., maintained a noticeably even light during the * dying down ^ 
period when power was cut off. 


ELECTRIFICATION OF THE SALT UNION WORKS. 


In a manufacturing process in which the coal cost is one of the 
heaviest items of the production charges, every step should be taken 
to minimise the fuel consumption. The electrification of the Salt 
Union Works, Winsford, has assisted to this desirable end in the 
manufacture of salt. 

The coal is utilised in the process primarily for the evaporation of 
brine, but a considerable portion is also required for pumping and 
other machinery. At the Winsford works, which extend for some 
2 miles along either bank of the river Weaver, there is, in addition to 
the usual open evaporating pans, a triple-effect vacuum evaporator 
which was formerly supplied with steam through reducing valves 
from six Lancashire boilers operating at 60 lb. pressure. There was 
room for considerably increased efficiency here by raising the boiler 
pressure and utilising steam engines in the reduction of pressure to 
that necessary for the vacuum evaporator, using the power so deve- 
loped to generate electricity for distribution throughout the works. 

The complete work of installation, including the provision of the 
generating sets, extensive overhead. transmission lines, and motors 
with their necessary control gear, &c., and also the coupling up of 
these to the various drives, was carried out by the British Westing- 
house Electric & Mfg. Co. (Ltd.), at a price of about £15,000. 

A separate contract was placed with the Stirling Boiler Co. for 
three water-tube boilers to operate at 200 Ib. pressure. The steam 
from these boilers is passed through either one or both of two 375 kw. 
Browett, Lindley-Westinghouse generating sets. The alternators 
supply three-phase 50 co, 600-volt current which is distributed 
throughout the works by means of overhead lines. "These lines were 
erected by the British Insulated & Helsby Cables (Ltd.), as sub- 
contractors to the Westinghouse Co. About 50 motors have been 
installed, 10 being in connection with brine pumps previously driven 
by small isolated steam engines, which, with their boilers and atten- 
dants, have been dispensed with. 

The electrification of the brine pumps required considerable 
attention before it was undertaken, since they run at speeds between 
7 and 14 revs. per min. It was ultimately decided to leave intact 
the spur wheel and pinion which had previously conntcted the 
steam engines and the pumps, and to couple 720 rev. per min. motors 
to the pinions through double reduction helical gears made by the 
Power Plant Co. 

Before the electritication of the Winsford works had been put into 
operation, it was decided that a larger triple-etfect vacuum evapo- 
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rator, together with, electrical generating plant, should be installed at 
the works at Weston Point, Runcorn." These works are away from 
the brine fields, but the requisite brine is pumped through about 10 
miles of 15 in. diameter piping from Northwich, where it is raised b 
means of two Westinghouse Rateau turbine pumps each capable ol 
dealing with 35,000 gallons of brine (Sp. Gr. 1:2) per hour. The 
power plant at Weston Point forms part of an entirely new works. 

The boiler house, as at Winsford, contains Stirling boilers operat- 
ing at 200 lb. pressure. Part of the steam raised was at first passed 
through either or both of two 725 kw. Browett, Lindley-Westing- 
house generating sets, and from the exhaust of the engines through 
a Baker oil separator to the vacuum evaporator. These engines 
each drive one 375 kw. three-phase 50%, 440-volt alternator and a 
350 kw, 240-volt direct-current machine, the former for supplying 
current for power throughout the works and the latter for electro- 
lytic purposes. 

From the beginning it was realised that the amount of electrical 
energy available from the steam required for the vacuum evaporator 
would be far in excess of the requirements of the works, and therefore 
steps were taken to obtain provisional orders for the urban and rural 
areas of Runcorn and the town of Widnes. These being obtained, 
a subsidiary company. known as the Mersey Power Co., was formed 
to deal with this part of the undertaking, and a further order was 
placed with the British Westinghouse Co. for two 1,500 kw. turbines, 
the alternators being in this case designed for three-phase, 50% , 
6,600 volts. Static transformers with the requisite switchgear, are 
provided to form a connecting link between these alternators and 
the reciprocating plant mentioned above. 

A third turbine, similar to the two now installed, is in course of 
manufacture and will be erected and put into operation in the near 
future. 

There are some 45 motors installed at the new Weston Point works, 
and of these 10 are used directly in connection with the vacuum 
evaporator, four operating brine and air pumps, three the stirrers 
in the brine pans, and three the elevators which deal with the salt 
after it leaves these pans. The size of these motors varies from 
12 H.P to 150 H.P., and as it was desired to concentrate their control, 
as well as the control of the steam to the evaporator, at one point, a 
special centralised control platform was installed, 

This eentralised control platform is located at the operating level 
of No. ] pan. A totally enclosed Westinghouse type “S` ironclad 
switchboard is placed on either side of this platform, there being one 
panel for each of the 10 motors. Each panel includes an oil type 
circuit-breaker, ammeter, indicating lamps to show when the motor 
is in operation, and, in the case of the panels for the large motors in 
the pump room, an auxiliary switch for controlling motor-driven 
liquid starters by means of which the large machines are started from 
the central platform. The 150 n.p. motor controlled by the liquid 
starter to which this small motor is connected drives the recipro- 
cating air pump for the vacuum plant. There is a 100 H.P. 
slip-ring motor installed which drives the centrifugal injection 
pump, and a 17 H.P. squirrel-cage motor drives the feed pump for 
this plant. The smaller squirrel.cage motors for operating the 
stirrers and salt elevators from the vacuum pans are controlled by 
auto-starters mounted on the control platform. As already inti- 
mated, the British Westinghouse Co. have acted. as contractors for 
the whole of the work described. 

We are indebted to Mr. G. W. Malcolm, M.I.M.E., M.LE.E.. chief 
engineer of the Salt Union Limited, and engineer and manager of the 
Mersey Power Co., and also to Mr. H. L. Riseley, consulting engineer, 
for the information given in this article. 
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THE *ROYAL" HEATER. 


We have received from the Edison & Swan Co. interesting particulars 
of the ‘ Royal " heater, which they are putting on the market for 
the ensuing season. The heating elementa in this are made under 
the Bastian patent, and as this is well known we need not ente: 
into details regarding it. The heater is made up in two patterns, 


THe 7 RovAL" HEATER, 


with 8 or 12 glowers. The finish is in polished brass, and is intended 
to harmonise with the furniture in drawing-rooms, boudoirs, or first- 
class state rooms on board ship. It measures 19 in. high, 5 in. deep, 


and 120 volt, which in the course of a year runs at half load for 500 
hours and at full load for 500 hours would record 750 units and absorb 
only 12 units. By means of a stecl-braking magnet acting on one of 


the dises the speed of the rotor 
at full load is kept down to a low 
figure viz:—50 revs. per min.; 
nevertheless a meter which in the 
course of a year has recorded 750 
units would have made more than 
2 million turns. 1t will therefore 
be readily understood that tho 
design of the footstep bearing for 
the rotor and the quality of the 
workmanship put into it is of the 
greatest Importance. 

The footstep bearing in this 
meter is shown herewith, and we 
understand that meters fitted with 
it have run successfully for years. 
The bottom jewel and pivot and 
indeed every working part of the 
meter can be removed for repair or 
for renewal. The bottom pivot, the 
jewel and the oil-bath can be re- 
moved at the same time by un- 
screwing one screw, 

The standardization of the meter 
can be effected with single-phase 
current. The connections of the meter to tho circuit can be made 
without taking into account the order of the phases and henoe when 
installing the meter it is not necessary to make use of any instrument 
for indicating the direction of rotation of the phases, 


paru 


THREE-PHASE METER, 


7. Bottom Pivot. 


i T T re " 1, Outercontainer, 
12 in. broad, and weighs 101b. Two switches are provided, and th 2. Carryine Plate, eee 
eight-glower pattern has an energy consumption of 1 unit per hour, 3. Nut. SM 9. Oil-Bath 
" i s ^. f rs s . Inner Wall, . Jewe E 
the 12-glower pattern 1} units per hour. Each heater is supplied S Sn USE: 13 d d 
6. Cover. 12. Rotor Spindle. 


With 2 yds. of flexible cord. 


THREE-PHASE METERS. 


— 


The meter illustrated is made by Landis & Gyr, and has two 
electromagnetic systems acting respectively on two aluminium dises 
mounted on one common spindle. Each electromagnetic system has 
à shunt winding and series windings. These electromagnets set up 
eddy currents in the discs and the eddy current fields reacting on the 
inducing fields cause the dises to rotate with a torque proportional 
to the strengths of the inducing fields. The driving torque is 8— 12 
centimetregrammes with a rotor weighing 60 grammes. The watts 
Consumption in the shunt circuits is said to be 2 x 0-6 watts for a 120- 
volt 50-cycle meter, and in the series windings it is 2x 1 watt fora 
5-ampere meter working under full load. A meter for 3 x 5 amperes 
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The two sets of series and shunt windings are connected to the 
circuit in the way known as the two-wattmeter method. With a 
three-phase meter for four-wire circuits, the three main leads are 
brought into the meter, and one end of cach of the two pressure coils 
is connected to the neutral wire. Full particulars and prices can be 
obtained from 28, Denman-street, S.E. 
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SHEFFIELD FUEL, LIGHT AND POWER EXHIBITION. 


This exhibition, which opens on Oct. 24, and closes on Saturday, 
Nov. 15, should prove of great interest to the Sheffield trade and to 
the general public. Many interesting exhibits will be on view of the 
newest inventions in gas, electrical and mechanical appliances for 
domestic and commercial use. The exhibition is under the patrorage 
of the Lord Mayor of Sheffield (Ald. S. Osborn), the Master Cutler of 
Sheffield (J. Rossiter Hoyle, Esq.), the President of the Sheffield 
Chamber of Commerce (T. W. Ward, Esq.), &c. One of the 
objeets of the exhibition will be to show visitors the latest improve- 
ments in machinery and appliances for obviating the smoke 
nuisance, which is of supreme importance in a great industrial centre 
like Sheffield. The electrical section of the exhibition should prove 
interesting. and demonstrations of cooking by electricity will be 
given daily. The exhibition is being organised under expert manage- 
ment—viz., the directors of Messrs. Walter Cawood (Ltd.). who 
recently organised the large engineering exhibition held at Olympia. 
London. The public will be well catered for with regard to music, 
as the famous bands of the Royal Marines and Royal Scots Greys 
have been engaged. 


PLEXSIM WATER HEATER. 
— 
The rapid water heater illustrated herewith has been designed for 
the use of the medical profession, dentists and chemists and others 
who require small quantities of hot water immediately. The heater 
is substantially made in polished copper, and will give a supply of 
hot water when the switch is turned on; the temperature may be 
regulated by means of two sunk switches. 

It is made in a 4 pints size, complete with two sunk switches, and 
has a loading of 900 watts. One switch on gives 300 watts, second 

switch on gives 600 watts, both switches give 900 watts. 


GENERAL APPEARANCE OF PLEXSIM WATER HEATER. 


Two further sizes of this heater can be obtained as follows: 
2.gallon size, with heat regulation, maximum loading 3 kw. (mini- 
mum 400 watts). This size is suitable for industrial purposes where 
a quantity of water is required. 5-gallon size. This is of the 
" geyser " type for attaching to main water supply. Fitted with a 
ball valve to give constant supply of hot water when required. It 
is provided for heat regulation. If the minimum switch is kept 
constantly “ on,” the contained water is gradually heated up, so 
that very hot water can be drawn off immediately upon turning 
on the maximum switch. Prices and particulars from Simplex 
Conduits (Ltd.). 
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FOOD FOR THOUGHT. 


Do you realise— 


That the Mazda drawn wire process has conquered 
fragility and banished uncertainty of performance. 


x * * * 


That there have been more improvements in Mazda 
Lamps in two years than during 20 years with carbon 
lamps. 

* * * * 

That more than 50 technical experts with as many 
more highly trained assistants are continually working in 
a number of research laboratories to make Mazda Lamps 
better and cheaper. 

* * * * 

That it is this body of scientific workers that has evolved 
practically all the important lamp improvements of the 
past few years. 

* * * * 

That the drawn wire process was their development 
and that this improvement was first introduced and em- 
ployed in the Mazda Lamp. 


* * * * 


That with improvements in mechanical construction, 
the strength and durability of the Mazda Drawn Wire 
Lamp have been greatly increased. 


x * x * 
That Mazda Lamps embody radical improvements in 
methods of exhausting which eliminate blackening. ` 
* * x * 
That the efficiency of Mazda Lamps for the same life 
and candle power performance has been markedly advanced. 
* * * x 


That the Mazda drawn wire process permits lamps to 
be more accurately made. 
* * * * 
That Mazda Drawn Wire Lamps are extensively used for 
street lighting and in large factories, mills and shops. 


à * * * * 
That they are vibration proof. 
* * * * 


That over twenty million Mazda Drawn Wire Lamps 
are in use to-day. 
* * * * 
That this fact is the finest testimony to their good 
qualities and the satisfaction they give. 
* * * * 
lhat some fifteen up-to-date lamp works in different 
parts of the world are busy making Mazda Drawn Wire 
Lamps to supply the world's demands. 
* * * * | 
That the combined output of these works is now over 
a million Mazda Drawn Wire Lamps per week. 
* * * * 
That they will all be wanted—the demand exceeding the 
supply. | 
* * * * 
That all Mazdas for the English market are made in 
Rugby. 
* * * * 


That you should place your Mazda orders at once and 
reap the benefits of Mazda quality and service, 


* * x * 
That pen! Get it and make out your order now. 
* * * * 
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ROUND TABLE. 


After Aisgill, G** M*** Qx. 
E * * * 


Ediswan in Queen Victoria-street and G.E.C. in. Kingsway. 
What prospects have we not to look forward to ? 
* * * * 


Immediately following a rambling letter on the half-watt lamp 
by our old friend Sydney F. W., R.N., the “ Gas World " savs : 
“ W. H. B.—Thanks for your breezy communication. which 18, 
however, unsuitable for publication.” Presumably the letter 
referred to raising the wind by high-pressure gas. — 

* * * * 


[By Permission or Glover's Almanac. 
AN OvERLoAD RELEASE. 


A way bill of the London “ Evening News " reads : “ Aisgill 
Inquiry: Gas Fed Flames.” Almost as sensational as an 
article in an erstwhile serious contemporary headed ‘ Lest 
we forget.” 

* * * * 
. In due course we shall award a hot plate to the Electricity 
Supply Publicity Committee for its “ La Maison Electrique ” 
at the forthcoming Ideal Home Exhibition. We feel it our 
bounden duty to do so. 

* * * * 


"ay the G.E.C. and S.B.D. Works to the B.T.H., watt the 
blinkety blank watt do you mean by making such a fuss about 
this half watt ? Says the B.T.H. to the other two, watt the 
one watt do you think ? 

l * * * * 

A notice in an omnibus runs : “ Dogs are not allowed inside 
the omnibus, but may be taken outside provided such dogs are 
carried on their owner's laps." Whence arises the question : 
Suppose the owners have hobble laps. 
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Mr. Edgcome, Kingston-on-Thames, invites names for the 
formation of a Horizontal Diesel Engine Users’ Association. At 
least, so we hear. í | | 

* * * * 


. Despite the efforts of the Grimsby sansculottes, Mr. Vignoles 
18 to get his bonus on business done. He must now heap 
electric fires on the heads of the aforesaid sansculottes. 

* * * * 


An “ Evening News” (London) representative has at last 
visited the B. &. K. Earl's Court Restaurant. Both “ R. S. D." 
and the *' rep." are filled, the one with pride and gratification 
at the honour conferred upon the establishment, and the other 
with a good square electrically cooked meal. Now the police 
can make their own arrangements to regulate the traffic in 


eager diners, 
x x * * 


The following from a Canadian contemporary is respect- 
fully commended to the notice of the E.C.A. :— 


THE WORLD WANTS THIS MAN. 


BY BERTON BRALEY. 
We seek him everywhere 
Amid the throng. 
We've sought him here and there 
And sought him long, 
Hoping among the mob 
He'll chance to dwell— 
The man who knows his job 
And docs it well ! 


We know of labour's woes, 
Nor hold them light, 

But ah, the man who knows 
His business—right ! 

Workman, or cop, or clerk — 
He makes a hit, 

The man who knows his work 
And tends to it ! 


The world has constant use 

For men like this, 
Who's work's not fast arid loosc 

And hit or miss. 
It seeks, with heart athrob, 

Where he may dwell — 
The man who knows his job 

And does it well ! 

* * * * 

OUR HOT PLATES. 
No. 84 to— [n ] 

“ Engineering," for advertising Messrs. W. H. Allen’s vertical 
`“ encolsed ” oil and gas engines. 
No. 85 to— l . 

Mr. K. A. Scott Moncrieff for returning on Sept. 13, 1913, 
proofs of entries for the 7912 edition of our Electric Supply 
Tables. 


THE *POINT FIVES." 


Mr, J. Horace Bowden (Poplar) | Mr. F. W, Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen* 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). 


* Honorary member for 12 months. 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder, ‘ N,” 
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SELF-CONTAINED HOUSE SERVICE UNIT 
wrH “ZED” FUSES 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: Gerrard 860. Telegrams: ‘‘S1EMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, E.C. 
Telephone: Cirv 5350. Telegrams: ‘‘SIEMOTOR, LONDON.” 
BRANOHES : 


BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF WEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


DAY AND NIGHT SIGN. 

Interest in electric signs has been awakened recently by a 
short article which appeared in the “ Evening News," and based 
upon an interview with Mr. A. H. Brackensieck, of the Franco- 
British Electrical Co. This gentleman, whose opinion is evidently 
worth something. states that there is to be a big boom in electric 
signs in London, and this in spite of the fact that the rent for good 
wall spaces for such’ signs has increased between *100 and 150 per 


ELECTRICAL Co.'s SIGN AT PITMAN`S SCHOOL, SOUTHAMPTON Row 


cent. He states that Paris and Berlin are far ahead of London in 
this class of advertising device, and that Glasgow and Liverpool are 
second and third in importance to the metropolis. 

The Electrical Co. have carried out a considerable amount of work 
in electric signs, both in London and the provinces, and interest, 
therefore, attaches to a day and night sign which they have recently 
erected at the Southampton-row and Forest Gate schools of Messrs. 
Pitman. The adjoining illustration shows the sign at Southampton- 
row. Each letter is made up of sheet zinc in the form of a trough, 
which is carefully covered in with gold plated glass cut slightly 
smaller in size than the trough forming the letter, For illumination 
by night, lamps are concealed in the trough in such a manner that 
they are invisible to the eye from every point. but at the same time 


194 


they effectively illuminate the whole of the letter. The sign has been 
erected on a light wrought-iron framework immediately over the 
clock, and is visible for a considerable distance down the street on 
each side of the building. It is a good advertisement for this class 
of sign, and should be productive of uscful business to the con- 
tractors who have carried out the work. 


2 ae 


NEW DEPARTURE IN STREET LIGHTING DESIGN. 


In dealing with certain improvements at the crossing of Baker. 
street and the Marylebone-road, convention has to a great extent 
been put aside in order to obtain a pleasing, rather than a too 
standardised effect. The scheme of improvement, which comprises 
a “Circus” at the point where the old Baker-street station has just 
been modernised by the Metropolitan 
Railway, will be set off by a new system 
of lighting devised by the St. Marylebone 
Electricity Department. This lighting 
scheme will be effected by metal filament 
lamps mounted on columns, the heads of 
which are designed in pyramidal style, of 
the form of the Corinthian column lamps 
used in the United States, after the manner 
of ‘“ White Way " lamps. Five of these 
standards are at present in place, out of 
the eight which will be eventually erected, 
the circus scheme being one of those 
gradual developments that must wait upon 
the lease conformities of the surrounding 
obstacles. 

The standards themselves are placed 
one at each of the four angles formed by the 
intersecting roads, and consist of an 8 ft. 
iron column capped by two horizontal 
cross-arms set at right angles and each 
terminating in a downward light enclosed 
in a spherical opal globe; above these four 
lights a short extension of the column 
carries an upright spherical globe. The 
standard itself, contrary to the American 
practice of using a Corinthian design, is of 
the usual Board of Works type, which, 
with the ornamental brackets fitted, is well 
in kceping with the remainder, as shown in 
the illustration, which is from a scale draw- 
ing of these standards. Four more lamps 
will be placed, one on each of the street 
islands, on completion of the scheme, one : 
only being at present in position. These Scale: } in,—1 ft. 
will be similar to those already described, 
except that only one cross-arm is used, capped by the same vertical 
extension. 

The lighting units used in these lamps are single 200 c.p. Osram 
lamps; thus the side-walk standards will each be of 1,000 c.p., while 
those on the islands will be of 600 c.p. In regard to the spherical 
glohes used, some difficulty was experienced in obtaining globes to 
give the particular opalescent effect necessary in this lighting, those 
eventually secured being of the “ Albe " make that are supplied by 
the B.T.-H. Co. for the same system of lighting in America. The 
principal feature of difference between these lamps and those in 
American usc is that the lamps, instead of being clustered as in the 
latter, are spread out by the use of longer arms, thereby avoiding a 
too concentrated effect. The illumination afforded by these stan- 
dards is naturally, owing tothe disposal of the lamps, not so efficient 
in terms of strect surface illumination per watt as are the more scien- 
tifically designed metal filament lanterns in general street use. The 
result, however, has been to provide a pleasing and attractive effect 
to the eye rather than a foot-candle record on any particular plane. 
At the same time the question of efficiency has been kept in mind by 
Mr. Haydn Harrison, under whose directions the design of and im- 
provements in these lamps have been carried out. The switching 


of the lamps is at present arranged at the base of the column itself 
until the installation is complete. 


THE ELECTRICAL COL? 
TERS 
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Do not let the coming Lighting Season 
go by without reaping the profits there 
are in selling 


WIRUM LAMPS 


If you had trouble with your Lamps 
last Season, investigate the quality of | 


WIRUMS | 


Our new Catalogue containing all the latest shapes 
of Wirum Lamps, &c., is now ready for distribu. 
tion. Your request for a copy will be promptly 


honoured 


THE BRIMSDOWN LAMP WORKS LTD 
3, KINGSWAY HOUSE LONDON wc 


DRAW-OUT PATTERN. 
For all Voltages up to 15,000 Volts. 
RIGID CONSTRUCTION. 


Specially Suitable where Space is Limited. 


EASE OF INSPECTION. MINIMUM SIZE 
COMBINED WITH ELECTRICAL SAFETY. 


FIRST CLASS DESIGN AND WORKMANSHIP TH ROUGHOUT. 


Prices quoted on application. Also to suit any special requirements. 


JOHNSON & PHILLIPS, a. 


SWITCHGEAR MANUFAOTURERS, 


P Oh ten. Kont. PAARE TON; LONDON, S. E. T woorwich 438 (6 ines) 


TRUCK TYPE CUBICLE } 


Digitized by Goog 
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circuit which has yet been put into operation. They now send us 


particulars of their wall-operated type armoured switchgear, each 

LOW VO LT AGE panel of which is suitable for the control of a 10,000 kw. unit. The 

` particular design illustrated is suitable for mounting at the back of a 

wall in the engine room, and the control handles and instruments are 

S U RG E A R R E ST E R placed on the front of this wall, the wall itself serving as a complete 
—- screen and protection for the switch attendants. Each panel is 

bs made up of two sets of three-phase ’bus bars, a three-phase oil-break 
v == switch, three current transformers, three-phase potential trans- 
E diu. formers and cable dividing boxes. The potential transformers are 
) mounted on a carriage behind the switch, and are electrically pro- 
; NOVEL tected by long dust fuses. The gear. has been made for working 
pic iia lass onc regularly on circuits of 12,000 volts pressure, and all connections 

and contacts are capable of carrying 750 amperes. We understand 

that the insulation can be made for any voltage up to 20,000, an 

p R | N C | P LE achievement of which the company may be justly proud. It is also 
claimed that the gear will stand the roughest usage, and that by 

| the enclosure of all live connections the risk of accident from shock 

is practically nil. It is also pointed out that the cost of buildings 
A is reduced to a considerable extent with a gear of this type ; in fact, 
= TO the money which would otherwise be spent upon 'bus bars, straggling 
connections, soapstone dividing shelves and elaborate concrete and 

brick cells with sheet iron doors is laid out to better advantage in the 


600 vo LTS NE in all intents and purposes moulded round 


- — A REVOLUTION IN LIGHTING. 


| | T7 
Ir uu - Many attempts have been made to discover a perfect system of 
2 45 B electric lighting, and the General Electric Co. (Ltd.), after a con- 
siderable amount of experimenting, claim to have accomplished this 
| by means of a new glassware designed and manufactured on a 
scientific basis. This they have named Superlux. It is really a 
E a lll white glassware of exceptional reflecting and diffusing qualities, and 
m if the company’s claim that it has an absorption factor of only about 
d Qs SSS 5 per cent. over the effective angle of illumination is substantially 
Hańú correct then they have produced an article which marks a sub- 
ISENTHAL e C O ] ( E^ P stantial progress in the science of illumination. Superlux glassware 
, ; is manufactured in a variety of forms and sizes for use with lamps of 
Denzil Works, Neasden, London, N.W. every candle-power, and is applicable to all existing systems of 
lighting, such as direct, indirect or diffuse. The inner or reflecting 
surface is of a dull, unpolished nature which is produced in the manu- 
ARMOURED SWITCHGEAR. facturing processes, and thus the surface is in perfect correlation to 
px D the glass and is not affected in any way by cleaning or rubbing. The i i 
The days of the straggling type of switchgear for the control of outer surface has a subdued polish which, combined with its pure H 
large capacity and high-voltage circuits is gradually dying out. Im- whiteness and texture, produces a most pleasing effect. » 
portant changes have been made of recent years. particularly in the Those of our readers who are interested in Superlux should commu- 


design of insulators of comparatively small size and also in the nicate with the General Electric Co. (Ltd.) for prices and particulars. 
methods of supporting 


high - potential “bus 
bars within metal en- 
closing chambers, In 
addition, a great deal 
of satisfactory research 
work has been carried 
out with oil switches. 
and this has resulted 
in the reduction of the 
size of this controlling 
apparatus within 
reasonable limits. 

The pioneers of. 
ironclad switchgear in 
this country are 
Messrs. Reyrolle & Co., 
Hebburn. As our 
readers are doubtless 
aware, Reyrolle iron- 
clad switchgear is to 
be found in practically 
all parts of the world 
where high and 
medium voltage ap- 
paratus is in use. The 
company has not been 
satisfied in the de. 
velopment of this class 
of switchgear until it 
had designed and con. 
structed switching ap- 
paratus suitable for 
practically the highest AE d 
capacity of any single GENERAL VIEW OF PANEL OF REYROLLE ARMOURED (SWITCHGEAR. 


Contractors to the Admiralty, War, India, aml Colonial Offices, « 


- 


= 
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This is the 


Hali-Watt Lamp 


Ed don (which we have been selling for years) in two ot 
For Outdoor Use. Its twelve standard covers; it is an arc lamp of 
the semi-enclosed type, called the 


KOHINOOR, 


because of its supreme worth and the gem-like quality 
of its light—far superior to anything obtainable 
from an incandescent filament. 

Gives actual half-watt efficiency, burns 20-50 
hours at one trim, guaranteed for two years, suitable 


for indoor or outdoor use. 
ASK FOR LIST 7033. me 


PARK Sf, souTHWARK LoNDON.s.e 


Cover 194. 
For Indirect Lighting. 


AUTOMOBILE SWITCHES. British 'Thomson- Houston Co. are widely used for motor-car 
= service because of their efficiency and great durability. The B.T.-H. 


have now placed on the market a series of automobile switches, 
which are of neat design and lasting construction, and are made in 
two types for surface and flush fixing respectively. "Two finishes 
polished brass and nickel—are supplied, but other finishes can be 
obtained to order. "The switch is of the single-pole type, but two, 
three or four switches can be mounted side by side on one plate, so 
that any desired switching combination can be arranged. Surface 
type switches have the ordinary tumbler movement, while the flush 
switches can be had either with tumbler or push-button movement. 
There is also a flush-locking switch which is operated by means of a 
key. The switch plates can be engraved in any desired way at a 
small additional cost. 

Eleetrical contractors and motor-car builders and repairers are 
advised to write to the B.T.-H. Co., Mazda House, Upper Thames- 
street, London, E.C., for further information. 


Electric lighting possesses all the qualities demanded by auto- 
mobile service in a higher degree than any other illuminant. It is 


SELF-CONTAINED HOUSE SERVICE UNIT WITH 
*ZED" FUSES. 


This new design of ‘ Zed” house service is a good example 
of the way in which greater economy and efficiency may be obtained 
by utilising up-to-date material. The supply authorities’ meter and 
fuses are mounted in a compact cast-iron case provided at the bottom 
with terminals for connecting the supply and house mains respec- 
tively; all other connections are made permanently. This com- 
bination would not be possible in such a compact manner without the 
use of the latest pattern of ** Zed” fuse fitting, in which all the metal 
parts are solid machined castings. For localities where utterly 
unskilled labour has to be employed for putting in house services, 
this self-contained unit is invaluable as it is practically impossible to 
make the connections wrongly. A further advantage is the saving ! 
of time in fixing, since only two screws are needed to support the iron 
case. The cast-iron box is a fine specimen of casting, and is pro- 
vided with glazed “ eyes " for inspecting the fuses and reading the 
meter. Space is allowed inside the case for storing several Bu 
da cn ER ment fuse cartridges. The capacity of this particular box is from 
VES Uap M OBIE Ps 2 to 50 amperes "d to 500 e Needless to say, the units can be 
| safer, cleaner, and infinitely more convenient than oil or acetylene. supplied with or without the meter fitted. 
| The various types of Mazda automobile lamps manufactured by the The number of supply authorities throughout the,world who have 
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PUSH-BUTTON 
CONTROLLERS 


(PATENTED). 


Entirely automatic. 


of an attendant. 


eaaeaseeadaad ). 


$2455 


ASK FOR LEAFLET 56 E. 


Operated by the 


Passengers without the intervention 


ABSOLUTELY RELIABLE AnD 
PERFECTLY SAFE. 
QUITE ‘FOOLPROOF.’ 


BUTTON TO PRESS—THAT’S ALL! 


IGRANIG ELECTRIC C9. LTD. 


147, Queen Victoria Street, LONDON; E.S. 
MANCHESTER : 30, Cross Street. GLASGOW : 50, Wellington S'reet. 


LIFT 


Works: BEDFORD. 


M ————————————— 


standardised “ Zed ” fuses is now very large, and testimony is con- 
tinually being received as to the increased efficiency which they give 
in comparison with the wire type of fuse. This increased efficiency 
shows itself in various ways, in very scattered areas it is often due to 
the possibility of allowing the consumer himsolf to replace the 
company's fuse when blown, in other cases it is due to the more 
reliable protection of the mains and to the convenience of utilising 
unskilled labour to replace fuses quickly and with complete safety. 
The discriminating supply manager finds that by adapting * Zed " 
fuses to his particular needs, they are in the long run the cheapest 
and the best. b. M 


SEMI-INDIRECT LIGHTING. 


It is high time that the subject of in- 
direct and semi-indirect illumination re- 
ceived special and exclusive treatment in. 
the catalogues of manufacturers and supply 
houses. 

We have received from Simplex Con- 
duits (Ltd.) a catalogue of their special 
designs of semi-indirect lighting fittings. 
The catalogue shows a comprehensive 
range of designs at prices ranging from 
under a sovereign to £10. For use with 
indirect lighting, four different kinds of 
glassware are supplied as follows: 
*" Luxuro "— This is a pure white glass of 
peculiar luminosity, 'satin finish, and is 
most restful to the eyes. “Intaglio "— 
The same glass, but with chaste designs 
embossed on the surface. The slight 
illumination decoration thus created is 
exceedingly pleasant. ‘‘ Onyx ’’—A par- 
ticularly rich glass of ivory texture and 
colour. “ Alabaster ”—A glass of great 
richness, with the same decorative mark- 


“INTAGLIO " SEMI- 
INDIRECT FITTING. 


ings as real “ Alabaster,” but more luminous and cleaner in use. 
It is also less expensive and made to standard sizes, this being a 
great advantage in cases of accidental breakages. l 

Real Alabaster bowls can also be quoted for where required. In 
most cases the fittings are also made suitable for use with the new 
inverted dish type of holophane reflector for semi-indirect lighting, 
and prices are also given for fittings making usc of this glassware. 


——_—s 


——————— 


NEW ELECTRIC FIRE LIST. 


An attractive catalogue for the coming season has been prepared 
by Belling & Co., Derby-road, Edmonton. It contains ee 
of the standard pattern of Belling fire, to which we have frequent y 
referred in our columns, and a variety of elaborated types of this 
fire for various purposes. This list is replete with d rur 
which give some idea of the range of these fires. As a matter o 
interest we may recall the principal feature of the Belling PUR 
namely, the use of the fireclay bar upon the face of which is wound à 
resistance wire which is run at a dull red heat. The smallest fire. 
which is the office pattern, contains four bars, and is rat i ls 
1} kw. This is finished in black matt, is 18 in. by 18 in., and Ms : 
191b. The list price is 50s. It is interesting to note that the tw 
control switches are set back from the face of the fire, where they are 
out of the way and unlikely to be accidently kicked by anyone passing. 
A circular pattern of fire is recommended for halls and pe 
is 12 in. in diameter and 25 in. high. The rating 1s 2 kw., wit 
heats. th eight 

A new pattern for this season is a portable fire fitted wi ie : 
bars. This measures 24 in. high, 16} in. wide and 7 in. oc vi n 
base. The rating is 3] kw. to 4kw. This 1s recomment 5i 
dining rooms, offices, halls, &c. The largest fire in the list z^ E : 
at 10 kw., and is made up of two groups of nine ica Ming 
suggested for ship work, theatres, churches and large inet 
generally. A separate control board is provided for the s w 
groupings of the fire bars. This fire measures 25 in. by 35 in. DY 
deep. 


two 
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SPECIFY AND USE — 
OUR NICKEL CHROME MATERIAL 


CHRONIC - 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now Specified h y the Admiralty. 


-  ——— .— D (e uU ERE E 
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Te e RE EENEN EE EN 


MAKERS: 


HENRY WIGGIN & CO. Ltd 
George Street, Birmingham. 


TE L EPHONE : 6400 CENTRAL, 
GRAMS: « W,g8IN BIRMINGHAM.” 


AGENT: 


LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


TE L E PHONE; 6323 HOLBORN. 
GRAMS: ""FERRYDON, LONDON." 


| 
A 
/ 
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DRAW-OUT CUBICLE GEARS. 


In the design of switchboards it is always a useful feature to com- 
bine safety with limited space and ease of inspection. The ‘ Truck 
Type Cubicle.” which is shown herewith, has been designed for a 
6.600-volt three-phase circuit with this object in view. A single 
cubicle is shown built on rigid angle-iron construction, whilst the 
panel or removable portion can be easily drawn out. The apparatus 
is easily accessible from all sides. The incoming cable, when 
desired, can pass through the cable box for which room is provided. 
and is then carried on to a rigid contact; from thence connection is | F | 
made to a plug contact, which is fixed in the middle of the cubicle, = | | Hie 4P JT p 
directly Opposite the oil switch. The outgoing plug contact is con- — » Lig EE T Lat 
nected either to the hus bars, which are mounted on porcelain in ` 
separate chambers, or, if bus bars are not required, arrangements are 
then made for easily attaching the outgoing cable to a socket in a 
similar manner as that provided for the incoming cable. A suitable 
arrangement is made to ensure the plug contacts going right home. 
the contacts being of V-shaped pattern. Strong wrought-iron guides 
are attached to the frame, which obviates the possibility of the plug 
switch becoming displaced, and, by pushing the draw-out panel into 
the cubicle, the interlocking lever is so arranged that it puts the last 
Pressure on the contacts. This secures a good connection, and it has 
also the advantage that the panels cannot be pushed into position 
without the oil switch being in the ‘‘ off " position. The interlocking 
arrangement is of the utmost simplicity. Effective catches, 
Operated by a handle which interlocks the main switch, are so con- 
structed that it is impossible to withdraw the panels as long as the 
main switch is under pressure. The front of the panel is of sub- 
stantial planished steel sheet, which is rigid, and will withstand 
vibration. The sides and back are of shect steel, and are held in 
position on the angle-iron construction. EN 

The potential transformer is oil-immersed or compound-filled jin 
Cast-iron case, standing on a sheet-iron support. The fuses for this 
are mounted on the cast-iron case, and are easily accessible. The 
Current transformers are of open type. and are attached to the iron 
frame. The oil switch is of standard design, and is supported on 
strong wrought-iron straps attached to the frame. The six isolating 
plug contacts on the panels are easily replaced, as they are held in 


Position by iron clamps. Johnson & Phillips are the makers. JOHNSON & PHILLIPS Mas mA O Q - jj 
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WALL PLUGS 


TO HOME OFFICE OR ADMIRALTY REQUIREMENTS. 


Type, A. E. 


<$ 
* 
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Can be supplied without the 
Cast Iron Base, and is then 


IDEAL PLUG 


PRIVATE HOUSES 


WHERE 
COOKERS, HEATERS, &c. 
SHOULD BE 


.' PROPERLY. EARTHEO. 


& Co., 
Ltd. 
LLE = 
ON-TYNE. 
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THE NEW PYGMY. 


TTE 
j MIM 
min Wu 
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This title does not refer to thelatest addition to the mammalia at the 
Zoo, but to a new pattern of quartzalite heater which the Bastian 
Electric Heating Syndicate are putting on the market this season. 
Our readers will doubtless remember that the Pygmy heater of last 
season was designed with two quartz tubes and rated at 125 watts 
in one heat. "This particular pattern has been modified for the com- 
ing season, and is now fitted with heat-insulating hinged handles, by 
which it can be picked up when almost hot. and the price has been 
raised to 8s. 9d., subject. In the No. 2 pattern two heats are pro- 


ArPEARANCE OF New Pyamy HEATER, 


vided, but otherwise the design is identical with No. 1. The price of 
No. 2 is12& 6d. It isstated that this pattern will cook an egg in from 
4to 5 minutes A pint of water in a small kettle will boil in about 
20 minutes. Of course, the heater is not intended for boiling pur- 
poses, but mainly for keeping food warm. Bacon and eggs can, 
however. be successfully fried on a saucer or small plate covered with 
the plate from which the food is to be eaten. It is preferable that 
the lower plate in contact with the heat be of the enamelled iron type. 
Chestnuts can be successfully roasted, and we understand that the 
No. 2 heater makes excellent toast. We are informed that upwards 
of 20.000 of the small size Pygmy heater have been sold. 


LA MAISON ELECTRIQUE. 

The Publicity Committee has at last done something | A number 
of London electric supply companies are arranging an electrical 
exhibit at the forthcoming Ideal Home Exhibition, which opens at 
Olympia, London, on October 9. The exhibit will take the form of a 
fully-equipped electric house, and will be known as “ La Maison 
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WELL BEGUN 


IS HALF DONE 


It is half way towards the pro- 
duction of a satisfactory article 
if you provide workmen with a 
correct light to work by. 
Cooper Hewitt Light is the 
nearest approach to daylight. 
Individual lighting means sharp 
shadows. Cooper Hewitt Light 
removes all troublesome shadows 
and entirely eliminates glare. 

Cooper Hewitt Light is a direct 
source of profit to the user 
wherever installed. 


For particulars apply to: 


COM PAY LIMITED 
8O YORK ROAD KINCS CROSS LONDON NL 


Electrique," after M. Knap’s famous establishment in Paris. The 
chief feature will be a replica of M. Knap’s dining table with its 
ingenious combination of electrophone. periscope, service lift and 
travelling rails. and its accompanying decorative details. However 
unattainable it may be for the ordinary householder, it should serve 
to attract attention to the house. The exterior of the building will 
be inthe old English style, and the entrance and exit will be through a 
garden forecourt daintily dressed with climbing roses and flowering 
plants and containing an ornamental fountain illuminated from 
below by coloured lights. 

Those who wish to make a closer inspection of La Maison Electrique 
than is possible from a walk round outside will be admitted on 
presentation of visiting card or on signing the visitors’ book. and 
small parties, each in charge of a demonstrator, will be conducted 
through the suite of rooms forming the interior. Visitors will he 
personally conducted through the pantry, kitchen, business office. 
dressing and bath room. bedroom and dining room, the tour ending 
at the dining table where visitors can take part in its operation. — 

The staff employed to maintain the house in full activity will 
number nearly 30, and over 100 electrical appliances will be displayed. 
the great difficulty before the Committee being to avoid showing 
more than one or two types of the same thing. This difficulty has. 
however, been avoided, except in the case of appliances such as 
radiators, vacuum cleaners and fans, where it is possible to show a 
different make in each room. Each visitor will be presented with an 
artistic little book of some 30 pages filled with information and 
argument in favour of the cleaniiness and convenience of the ae 
domestic service. In the production of this book the assistance al 
a large number of manufacturers has been secured. An edition 0 
100,000 copies is being prepared, and it is hoped that the good work 
of the exhibition will be supplemented and carried on for many 
months afterwards. 
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ROUND TABLE. - 


The price of metal Jamps is down again. Chorus of station 


engineers : ` Let it come down." 
* * * * 
Does it mean that the T.L.A. is going to wiggle off the hooks 
and take to spiral-ing the spiral * 
* * * * 
There is a rumourafloat that Bailie Davidson, of Bar-r-r-rnes, 
will preside at the next meeting of the Point Fives in London. 


THE WorLD as Mn. F. W. WILLCOX WOULD HAVE IT. 


Mrs. Clara Brown seems to have found a new use for electric 
heating equipment which should commend itself to the 
* J.O.G." According to reports in the daily papers, she tied a 
stove (make and capacity not stated) round her neck and 
drowned herself in a bath. 

* * * * 

It is whispered that the Engineers’ Club, Manchester, with 
commodious three-floor premises overlooking Albert-square, 
will be opened towards the end of October. 
Hon. Sec. Edmund L. Hill (the electrical Poet 
Laureate) will tell you all about it if you write 


to him. 
E * * * 


In our issue of Sept. 12 we referred to a 
complaint of the Nizam of Hyderabad of 
Ferranti meters marked “ F.” We find that 
the complaint was not from H.H. the Nizam, 
but from one of his consumers, who was anxious 
to air his knowledge of the English alphabet. 

* * * * 

"We know now the curious necessity for some space, 
whether filled by an orchestra or not, between the actors and the 
audience. What is it but an ‘insulating plane’ across which 
an electric influence can be exerted which would be at once 
discharged—and so nullified— by contact."—Thus Mr. 5. R. 
Littlewood in the “ Daily Chronicle." Mr. Gatehouse might 
make a note of the suggestion for orchestra nights at the Electro- 
Harmonics this next season. 


WALL PLUGS, WITH EARTHING 
ATTACHMENT, For use m 


BATHROOMS AND KITCHENS 
IN PRIVATE HOUSES. 


UNcLE Wotan 
AT REDUCED 
PRICES. 


HEBBURN- 
ON-TYNE. 


& CO., 
LTD., 
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Mr. R. 8. Downe is reported to have issued an invitation to 
the Publicity Committee to partake of an electric dinner at the 
B. & K. restaurant. (And, damme, Sirs, they want it !) 

* * * * 

Our tame artist was at work during the visit of the Batti- 
Wallahs to the “ Olympic” on Saturday last. When the 
party arrived at Southampton they discovered that even a 
White Star Line indulged in red tape. It is estimated that the 


BATTI-WALLAHS ON THE © OLYMPIC.” EVEN BEEVOR(X) WAS IMPRESSED 


stewaid walked five miles in conducting the party over the 
monster vessel, Only with the greatest difficulty could Beevor 
be persuaded to leave the engine room, not because of his 
interest in the turbines, but his high bulk ratio to the hatch- 


Battr-WALLAHS ON THE “OLYMPIC.” PooLEY Ties THE STEWARD. 


way. The visit was none the less a huge success, and the 
society is indebted to the White Star Company for the oppot- 
tunity to be impressed by its handicraft. 

* * * * 

With energy at 4d. per unit a M-z-d- 8 c.p. lamp burns for 
four minutes at a cost of one three-hundred and sixtieth part of 
a penny—the price of a wood match. Mr. Editor, of * Light- 
ing News,” what brand of slide rule do you use ? 

* * «Ok 
OUR HOT PLATES. 
No. 86 to— 

The “ Electrical Times " for the 1,300 separate paragraphs 
in Seabrook’s new book “The Management of Electricity 
Undertakings.” 

No. 87 to— 

The Union Electric Co. for its half-watt Kohinoor lamp. 
No. 88 to— 

Dr. C. V. Drysdale for distributing among the B.A. members 
at Birmingham 50 copies of a Paper on “ The Cost of Living ” 
which had been rejected two days before bv the Economic 
Section of the Association. i 


————— 


THE “POINT FIVES." 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen* 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). _ 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 

. E. R. Hill (Reading). Ham). 


. J. W. Hame (York). 
* Honorary member for 12 months, 


FERRANTI LTD. 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder “N.” 


EE 
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SIEMENS 


THREE-PHASE 


INDUCTION MOTORS 


Protected type with slip-ring rotor, short-circuiting and 
brush-lifting device. 


All speeds, frequencies, voltages and outputs. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: Gerrard 860. Telegrams: “ SigEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone: City 5350. Telegrams: " Siguoron, Lonpon.” 


BRANOHES : 
BIRMINGHAM GLASGOW BHEFFIELD CALCUTTA — BINGATCRE — BYONEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY FENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


* ADNIL" PORTABLE ELECTRIC TOOLS. 


Many power users will welcome the development of the small 
motor with reference to the driving of drills and emery wheels; There 
reems to be a large number of workshops in which these handy little 
tools would save their cost in a short time. With the increase in 


Fia. l.—ApNi, BENCH DRILL. 


output and improvement in design the price of these tools is gradually 
falling, and this fact should help materially to increase their vogue. 
The Adnil Electric Co. have specialised in this class of electrical 
apparatus for some time, and those of our readers who are interested 
will find considerable profit in looking through the pages of their new 
list. We have selected a few illustrations from this list to give some 


idea of the variety of apparatus offered. The small table drill shown 
in Fig. 1 is obtainable for direct-current and three-phase circuits in 
two sizes for cach class of circuit, the one for work up to % in. maxi- 
mum diameter and the other 3 in. The table upon which the work 
is placed can be gradually raised against the drill by a hand lever at 
the side. The weights of, the two sizes of drill are 97 lb. and 127 Ib. 
gross. 

The portable patterns of drills are obtainable for direct-current, 
one, two and three-phase circuits. The one-phase drills are offered 


ES E 


Fic. 2.—SINGLE- PHASE PORTABLE GRINDERS, 


in three sizes for drilling up to 3, $% and 7 in. respectively in steel. 
The company’s electric grinders have been specially designed and are 
listed in sizes up to 1 H.P. Machines rated at 2 H.P. and over will be 
quoted for specially. Fig. 2 shows a group of these grinders fitted 
with single-phase squirrel-cage induction motors. A separate 
starter is supplied for use with these tools. They arc obtainable for 
hand and post grinding. and flexible shaft extension and mandril can 
be obtained. The company has had a satisfactory experience with 
electromagnetic chucks and fixing plates. Fig. 3 is an illustration 
of a standard holding-down plate. A circular chuck is also made 
in six sizes rated at from 15 to 190 watts and diameters ranging from 
tin. to l6in. Current is fed into the chuck by special brush gear. It 


Fig. 38.—Macgnetic HoLping-Down PLATE. 


will be seen (from the illustration of the plate) that the poles are inter- 
leaved, and by this means a uniform pull is obtained on the work to 
be held up. Wet grinding work can be undertaken with these chucks. 
They are made watertight with insulating cement. If it is important 
that the work used in the chuck should not be magnetised a special 
demagnetising switch can be supplied which is found to satisfactorily 
answer the purpose. The motors for all Adnil drills are manufac- 
tured to a close specitication, the full details of which are contained 
in the list referred to. In the case of the drills a form of double 
reduction gear is introduced, which is enclosed within the drill case. 


NEW TELEPHONE BRACKET. 


Mr. Dugdill, who is well known as the inventor of the patent 
knuckle joint for swinging electric light and gas fittings, has adapted 
his invention to a collapsible telephone bracket. The illustra- 
tion in the new catalogue gives an excellent idea of the practical 
nature of this device. It can be fixed to the wall or a pillar at the 
end of a desk or on the top of a desk, and at a high or low level. _ The 
maximum wall projection is 36 in., which should answer all ordinary 
telephone requirements. It is obtainable in various finishes, either 
enamelled stecl with brass mounts or polished or bronzed brass, or 
dull nickel. It should prove a very serviceable article. 


THE ELECTRICAL C: 
METERS 


lle mam E 


qa- 


e Ih 


203 | SUPPLEMENT to “The Electrician,’ September 26, 1913, 


JOHNSON & PHILLIPS, LTD... trou 


Telegrams 1 à Teleph 
ESTABLISHED 1875. Juno, Chariton-Kent. Woolwich 433 (6 lines) 


THE ILLUSTRATION SHOWS THE 
FRONT VIEW OF A POWER 
DISTRIBUTION SWITCHBOARD, 
MADE UP OF ONE GENERATOR 


PANEL, 2,500 AMPERES CAPACITY, 


FOUR A.C. FEEDER PANELS, 


EXCITER & D.C. LIGHTING PANEL. 


WE MANUFACTURE 
— ALL TYPES OF — 


SWITCHBOARDS 


REDUCED PRICES 


To take effect from 22nd September, 1913. 


i 


BRIMSDOWN I R U M LAMPS 


100—135 volts, 10-50 c.p. - 2/2 
200-—-260 volts, 25-50 c.p. * 2's 
200—260 volts, 16 c.p. - 2/11 


For full Particulars 


ASK FOR REVISED PRICE LIST. 


The demand for WIRUMS will 
be greater than ever before. 


THE BRIMSDOWN LAMP WORKS, Ltd., 
3, Kingsway House, LONDON, W.C. 
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SPECIALISED LOW-TENSION CONTROL GEAR. 


“ Consider, my son, the postage stamp and its ability to stick to 
one thing until it gets there." 

Some such advice as this may have been given to Mr. Geo. Ellison 
when he started upon his career as a manufacturer of low-ten- 
sion control gear for alternating-current circuits and of direct-current 
circuit-breakers. In a period of seven years he has substantially 
demonstrated the essential truth of this maxim. He set himself the 
task of establishing a factory for the sole production of a specialised 
line of control gear, and at the present moment he is running two 


with modern machine tools for the accurate production of switch. 
gear component parts. The illustrations which we reproduce are 
views taken in both these factories, and we fecl sure that they are of 
peculiar interest, because they show how a business of this character 
can be built up on organised lines. 

A mere catalogue of the power plant and machine tools in both 
these works would make a comparatively dull recital. Obviously, 
the equipment must be modern in every respect, otherwise the 
guarantees which the makers give with their products would have 
no meaning in fact. A close watch has been kept by the designing 
staff upon the needs of the market in switch and control gear, and 


DRAWING OFFICE, SUMMERHILL STREET. 
E 
large works in the Birmingham district. which give employment to 
some 300 hands, and which are engaged upon low-tension switchgear 
and nothing else. 

It has been our pleasure to call upon Mr. Geo. Ellison a number 
of times during the past few years, but not until recently were we 
enabled through his courtesy to make a critical tour of inspection 
through the works referred to above, with a view to giving our 
readers some idea of the manner in which modern specialised low- 
tension alternating-current. control gear can be turned out. Ellison 
products will need no introduction to large numbers of our readers. 
In great measure they speak for themselves on the score of distinctive 
design, high-quality material and excellent workmanship, coupled 


CONTROLLER SHOP, WARSTONE LANE. 


with reliability under the most severe operating conditions. They 
will, therefore, appreciate that these statements are not empty 
flattery of Ellison products. mu 

The original works occupied by Mr. Ellison are at Warstonc-lane, 
Birmingham, but the demand for control gear has increased with 
such rapidity that the factory has expanded to the limits of space 
afforded by its size and environment. A few months ago another 
building of approximately similar floor area to that at Warstone- 
lane was taken at Summerhill.street, Birmingham, and equipped 


MACHINE SHoP, WARSTONE LANE. 


this in itself serves to maintain the standard of all important details 
at a high level. When we state that the buyers of Ellison gear range 
from the Admiralty to every class of industrial power user (all pur- 
chasers with an eye to quality rather than price), it will be under- 
stood that such details as controller contact fingers, simple tripping 
devices and accurately bedded laminated brushes are matters which 
actually count. Similarly, the achievement of a high degree of 
interehangeability of all parts in circuit-breakers, whether for 
alternating-current or direct-current control, is a matter which is 
bound to influence the decision of the buyer in selecting a particular 
make. Interchangeability is a useful word for the salesman to con- 
jure with, but it is apt to react upon the manufacturer if the occasion 


E 220 FrrriNa SHop, WARSTONE LANE, 


upon which the purchaser puts it to the test finds it sadly lacking. 
We can only speak in the highest terms of the measures taken by 
Mr. Ellison to ensure the embodiment in all his products of the real 
meaning of this very convenient term. We need only mention that 
the raw material for certain parts, such as controller contact finger 
supports, is supplied in metal bars of special section, which can only 
vary but a small fraction in any one dimension, for it to be clear 
that the problem of interchangeability has been reduced to a fine 
art, 
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The ALUMINIUM GASTINCS Co., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE: FINISH. 


Speaking of the general layout of both the works, they are roomy 
and well lighted both by day and night, and carefully ventilated and 


thoroughly warmed in cold weather. "The staff and workmen appear 
to be upon the best of terms, and Mr. Ellison assured us that he has 
been entirely free from labour troubles since he commenced business. 
This is something to be proud of in a district like Birmingham, par- 
ticularly when one is working upon independent lines and upon a 
class of product which is peculiar to the district. A specialised 
system of storekeeping is in operation, as well as a scheme for the 
making of the necessary tools and jigs. "We were particularly in- 
terested in the method in vogue with shop drawings. The original 
tracings are carefully made and back lined, every detail is thrown 
into relief as much as possible, and the minutest detail of each part 
is accurately and clearly dimensioned. Good blue prints are made 
from these tracings and mounted on stiff cardboard. They are then 
placed in a rack in a fixed position on the floor of each particular 
shop. where they can be readily consulted by the workmen at any 
time. The Summerhill-street works are devoted to the production 
of every kind of detail part for alternating-current control gear and 


LARGE ASSEMBLY AND FITTING Snopr, WARSTONE LANE. 


circuit-breakers. These are put through on stock order numbers for 
supply to the stores at Warstone-lane, whence they are served out to the 
fitting and assembly shops there. The various turret lathes, wheel and 
disc grinders, drills and saws are up-to-date machines of British 
manufacture, and in the hands of the class of workmen engaged are 
capable of turning out highly accurate stuff. | Needless to say, the 
whole of the tools at both works are motor driven, with energy pur- 
chased from the Birmingham Corporation. The testing department 
at Warstone-lane is equipped with a motor generator plant which 
includes an alternator capable of giving any periodicity from 25 to 100 
cycles, and any voltage up to 5,000. Although the majority of 
Ellison gears does not work on pressures above 600 volts, quite a 
number of the parts are subjected to high-tension test pressures. 

The principal products of the Ellison works constitute circuit- 
breakers, alternating-current motor-starting gear, and crane control 
gear. Subsidiary to this apparatus is Ellison's adjustable time-lag 
device and a special line of brake solenoids for continuous-current 
circuits up to 600 volts. Most of this apparatus is well known and 
widely used, but in order to further illustrate the amount of care 
taken in ensuring accuracy of product, we may mention that the 
dashpots for the adjustable time-lag device are turned out of solid 
brass rods. The circuit-breakers are designed for pressures of 650 
volts or less, and for any desired current-carrying capacity, though the 
standards listed go up to 3,000 amperes. These instruments can be 
made up one, two or three pole. They can be fitted with over- 
load and no-volt releases, with or without time lags. The Ellison 


The ALUMINIUM CASTINGS C0., 


GREENOCK. Ltd. 
"SOLAR" PURE CAST ALUMINIUM 
COOKING UTENSILS.. Write for Catalogue. 


plain rotor starters for alternating-current motors need little or no 
The drum-type star delta starters are of interest not only 
on account of their rugged construction but also for the neat device 
by means of which the operating handle cannot be thrown into the 
full-on position until it has first been placed in the starting position. 
The demand for oil-immersed star delta starters and alternating- 
current automatic circuit-breakers is met by a number of standard- 


comment. 


ised lines of apparatus. ‘The parts of these are built up on the unit 
principle, particularly in the matter of the contacts, a greater or 
smaller number of units being made up according to the loading of 
the breaker. These starters are mounted in an oil-containing tank, 
which encloses the principal moving parts as well as the automatic 
tripping gear, within an extremely small compass. The oil-break 
automatic circuit-breakers can be made up in panel form in conjunc- 
tion with rotor resistance switches, with the operating handles so 
interlocked that the breaker cannot be closed unless the rotor resis- 
tance switch is placed in the off position. 

The Ellison drum-type controllers for cranes and hoists are, we 
understand, achieving an enviable reputation because of the atten- 
[tion paid to such important details as accessi- 
bility of terminals, renewal of contact fingers, 
substantial nature of metal current-carrying parts. 
They differ essentially from many others on the 
market by reason of the use of a round instead 
of a square driving shaft on which the moving 
contact segments are mounted. The spider 
l castings which carry the renewable copper 
segments are drilled to fit on mica tubes sealed 
over the round shaft, and the rotation of the 
shaft and contacts is accomplished by a driving 
rod which is placed parallel to the round shaft and 
lensures a positive action without any strain on 
:the mica insulation. This construction permits 
the spider castings of the drum being accurately 
turned up on appropriate steel mandrils beforo 
the drum is assembled on the mica insulated driv: 
(ing shaft, thus eliminating, not only the possibility 
of strain on the insulation, but also the danger of 
"metal swarf accumulating on the insulation of 
the drum. "The Ellison range of brake solenoids 
is of interest for the amount of care taken in the 
'winding of the solenoid, which is done with 
enamelled wire with a layer of insulation between 
cach winding layer. These magnets are wound 
with shunt or series coils, and for five-minute 
} grating, half-hour rating, one-hour rating or 

j:ontinuous rating. Mr. Ellison informed us 
that one of thc solenoids was immersed in water for 24 hours, 
was then placed {out of doors in the damp and rain for a week, 
and subsequently subjected to a test pressure of 2,500 volts for a 
period of 15 minutes; the pressure was applied between the winding 
andtheframe. The outer yoke of these magnets is of cylindrical form 
in two halves, the joint between the two being accurately machined. 
Ample ventilation is provided. The plunger is accurately fitted so 
as to give efficient cushioning, but the speed of the stroke can be 
regulated by adjusting the vent hole at the top of the cylinder. 
These solenoids can be manufactured for any desired pull, but they 
are listed up to a maximum of 150 lb., with a shunt-wound solenoid 
and a plunger weighing 4l lb. A series magnet will lift the total 
weight with 50 to 60 per cent. of the full-load current of the motor, 
and drop when the current falls to about 15 per cent. 

Mr. Ellison is constantly introducing new types of switch and con- 
trol gear, and these are standardised and put on the market after a 
series of exhaustive tests. An instance of this may be referred to in a 
foolproof rotor-type starter, which is fitted with a slow motion worm 
gear, having the tread of the worm arranged in a novel and ingenious 
manner, so as to advance the moving contact of the starter step by 
step with a definite pause at cach contact. No matter how fast a 
workman may turn the handle, it cannot possibly exceed a certain 
rate of movement on the part of the starter mechanism. This is one 
of the simplest forms of step-by-step starter that has yet been de- 
vised, and seems to us to have a very wide sphere of application. 

We have already referred to the popularity of Ellison products, 
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and may say that the works have recently received orders for large 
quantities of switch and control gear from collieries, steel and iron 
works, textile mills, and many similar industrial establishments in 


First FLoog MACHINE SHOP, SUMMERHILL STREET| 


all parts of the country, as well as abroad. By all accounts, Ellison 
products are much appreciated overseas. The foregoing description 
gives a gencral idea of the Ellison factories at Birmingham, but we 


LUNDBERG SWITCHING COMPETITION, 


We understand that a very satisfactory number of papers from 
Candidates in the United Kingdom has been submitted in connection 
with the above, and the results of the Competition will be published 
in our advertisement columns in the first week of November. 

Papers from the colonies and abroad are not due in till Feb. 2 next. 


“ELASTA ” LAMP TESTS. 

Messrs. Pope's Electric Lamp Co. (Ltd.), of Willesden, give us the 
following successful results of metal filament lamps of their " Elasta ” 
wire type, which is an independent test by an important corporation, 
This test was made on lamps taken at random from stock, and the 
lamps were burnt for a period of 2,512 hours. When they were taken 
out of circuit all were intact and giving an average candle-power of 
41-79 British, with an average consumption of 1-5 watts per British 
candle-power. Messrs. Pope also inform us that they have con- 
tracts from the Admiralty, H.M. Office of Works and many large 
corporatious for the supply of * Elasta " lamps, and that they are 


recommend interested buyers to take an early opportunity of 
looking through the shops for themselves. In conclusion, we have 
to express our thanks to Mr. Geo. Ellison and his sales manager, 


Raw MATERIAL STORE, SUMMERHILL STREET, 


Mr. D. G. Robertson, for the facilities which they have given us for 
preparing this article, as well as for the supply of the excellent 
illustrations, 


now being widely employed by many of the leading supply com- 
panies and corporations for street-lighting purposes, and are giving 
universal satisfaction. 


SALVAGE BY ELECTROMAGNET. 


A fire occurred recently in an engineering works at Birmingham 
which were practically burned out. The débris contained a con- 
siderable amount of iron, in the form of screws, nails , bolts, &c., and 
this;was of suck value as to warrant salvage operations. A 42 n. 
Witton Kramer magnet was rigged up on sheer legs, and after the 
larger masses of metal had been removed, smaller pieces were 
shovelled on the face of the magnet, which retained everything mag- 
netic, the residue sliding down a board into a heap beneath. When 
the face of the magnet became filled a box was placed underneath 
and the current switched off, the “ catch " falling into it and after- 
wards removed. Over 2 tons of metal, screws, &c., were salvaged, 


_ the bulk of which can be utilised. The magnet takes 5 kw., and was 


constructed by the Witton Kramer Electric Tool & Hoist Co. (Ltd.), 
Witton, for whom the General Electric Co. (Ltd.) are the sole selling 
agents. | i 
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Western Electric, Power Board and Ringing Machine. 
Thirty Years’ Experience in the Manufacture of 


TELEPHONE EXCHANGE EQUIPMENT 


is at your service if you consult the 


Western Ehehe Company bild 


Also BIRMINGHAM, CARDIFF, GLASGOW, LEEDS, MANCHESTER, SYONEY, JOHANNESBURG, BUENOS AYRES. 


Write for 
List 4003H. 


Works : NORTH WOOLWICH, LONDON, E. 


MISSIONARY PUBLICITY. 

We have received the following letter on the above subject :— 

Dear Sir: Your fulmination under the above heading may be 
justified from your point of view, and that of others, but it certainly 
appears to the missionary, when viewed from his standpoint, to be 
an unwarranted assumption. As a missionary who, with certain 
modifications and additions, subscribes to the whole ** 39 articles," 
with plenipotentiary powers and apostolic authority, I emphatically 
repudiate the stigma contained in your article, so far as it applies to 
the vineyard over which I preside. It may interest you to know 
that there are undertakings under the control of capable and ani- 

mated engineers who, each in his own way, is doing all that can be 
done, under existing conditions of supply of the essentials. Your 
belief that “ the savants of the B. E. A. M.A. meet regularly in solemn 
conclave, and decide what shall or shall not be their policy for this 
or that product," is delightfully naive, and, so far as it goes, is well 
directed. It is unfortunately true that the B. E. A.M.A. do meet, 
às you describe, and act as though they were the only pebbles on the 
beach. If, instead of meeting in “ solemn conclave ” with the one 
object of restricting business by increasing prices, they initiated a 
bold policy of creating large outputs at reasonable" prices, the mis- 
sionary would then be able to carry his work on with success among 
the heathen. At the present time neither he nor his flock gets the 
consideration in these “ solemn conclaves " that is necessary, if the 
conversions you so much desire are to be accomplished. The pace 
for the future will certainly be regulated by the price of the lamp, 


Invite us to 
Tender. 


and although it has been whispered that a reduction was to be made 
this autumn, so far it has not matured, and if it does not soon come 
about it will be too late to affect next year's balance-sheet of the 
supply undertakings. The present inflated price of 3s. makes it 
difficult for the missionary to retain his hold on the faithful, and 
impossible to impress those in the wilderness, who must be brought 
in before any strides ahead can be made. 

In many respects we are now suffering from too much publicity 
of the wrong kind, which instead of being the gospel is rank heresy. 
This is evidenced in this week's ELECTRICIAN (Sept. 19), p. 986, 
where the apostle of the + Point Fives," in referring to the price per 
unit in Poplar, states that “ the range is from the neighbourhood of 
0-7d. to something approaching 1s.," which all goes to prove that 
the * point-five " delusion can only be supported by the overcharge 
mulcted from the consumer who pays £1 for 20 units. This madness 
may createan output for apparatus but it will never create a satisfied 
clientèle. 

In conclusion, Sir, if you are really desirous of helping on the work 
in the field, please do not advise any further waste of profits on drum- 
beating until it can be accompanied with a change of programme, as, 
I assure you, the present no longer draws. If instead of all the energy 
being wasted by the B.E.A.M.A. in “ solemn conclave," the point- 
fives in their public laundry, and the Tungsten Association in their 
Law Courts branch, they would now combine and give the consumer 
a thought, all concerned would tlien be kept very busy, each minding 
his own business and after many days there would be a return of the 
bread scattered on the waters by the MISSIONARY. 
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EXPERIENCE 
TEACHES! 


SPECIFY 


IGRANIC 


SWITCHGEAR 


IGRANIC ELECTRIC CO., Ltd., 
LONDON. sevrorp. 


SUPPLEMENT to "The Electrician," September 26, 1913. 208 


PLEXSIM KITCHEN OUTFIT. | 


As an adjunct to the Plexsim oven, with which our readers are 


i doubtless familiar the Simplex Co. have standardised a range of auxili. 
F L A R i O N ary appliances completing an equipment which is suitable for under- 
taking the whole of the culinary operations for the average small 
householder. These include grill, steamer, kettle, and electric iron. | 
FL AM E The grill is a neat appliance which may also be used for making 
toast, as well as for grilling in the ordinary manner. The construc- 


A tion is exceedingly simple, and it is only necessary to keep the appa. | 
re am p ratus clean for it to do its work rapidly and satisfactorily. The | 
ni electrical element in the grill is arranged so that it can be removed 
for cleaning the grill. The steamer is of the usual pattern in two 
tiers with a strongly constructed bottom compartment, the electrical 


elements being enclosed in a false bottom. The kettle is of the | 
ENTIRELY NEW. AND domestic pattern with the elements also suitably enclosed entirely 


SIMPLE DESIGN 


Strong 
Reliable 
Brilliant 


For particulars apply to 
Scholey & Co., Ltd., 
151, Queen Victoria Street, E.C. 


Telegrams: Telephone : 
““SCOLANCO, LONDON.” 5863 CITY (2 lines). 


BRITISH MADE 


COUNTY| 


METAL 


LAMPS 


STAND, CONTROL BOARD 
ND PLENXNSIM CUUR- 
ING APPLIANCES 


out of harm's way. The iron is of the 4 Ib. domestic type, heavily 
nickel- plated and suitably loaded so as to maintain an even tempera- 
ture with the class of work thatit would be called upon to do in the 
household. This complete equipment retails at £6. 13s., and other 
appliances such as a hot plate, toaster and milk heater may be used. 

A certain amount of wiring would of course be necessary in the 
installation of this equipment, and in this way additional profit is 
secured to the contractor. The Simplex Co. have recently issued an 
interesting pamphlet dealing with this equipment in which full costs 
are given for the apparatus itself, together with the exact operating 
cost according to the price of electrical energy. 
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STRONG AND LASTING. 


Spectality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


Works : 
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FEET o 


Ww TCH 


ore ie INN AGNES ROAD, | & COWANS LT. SALFORD, MANCHESTER. 
LONDON. W.O. UXBRIDGE ROAD . ALL TYPES OF SWITOHGEAR Y 
saben IC. å FOR HEAVY DUTY: 


- - See Illustrated Advertisement last week. 


Prd dd Published by GEOR“ TUCKER. at ths Editorial. Printing and Publishine Offices, 
LONDON, FriDAY, SEPTEMBER 25, 191 1, 2 and 3, Saceseury.Court, Piser Seir, in the City of 
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THE 


ROUND TABLE. 


Events of the Weck.— The induction of Ediswan Barfield. 
IT. "The Lighting Journal." 
* 


* * * 


K.V.A. and Tricity Grogan were collectively and individuall y 
at the Press view of the Gas Exhibition on Monday evening. 
* * x * 
If Councillor C. F. Spencer is so discontented with the state 
of things at Halifax, why doesn't he move ? He ought to be 


vlad of an excuse. 
* * * * 


A contemporary commences its leading article last week with 
the momentous announcement “ Winter has come." Small 
wonder that the leading article is entitled * The Fail." 

* * * * 

It will! be seen from another column that our friend. and 
adviser on matters illuminating and the doyen of the E.T.B.I., 
Mr. Justus Eck, has departed for U.S.A. on the * Majest-Eck." 

* * * * 

Hamley's Aerial for their receiving station in Regent-street, 
London, W., is erected in a disused chimney. No wonder one 
of our correspondents couldn't tell where they picked up their 


messages ! _ 
* * * * 


Mr. J. Snow Huddles:on will take the chair at the first 
informal meeting of the Batti-Wallah Society at Victoria 
Restaurant, Victoria-street, London, S.W. A full muster of 
B.W.s is expected. 


* * * * 

Councillor W. C. Fenton (Sheffield) remarked in his Paper 
that we might repeat the o!d Latin phrese, “ Let justice be 
done if the heavens fall.” This is what may be called the 


modernisation of the ancient languages. 
* * * * 


We observe that Mr. Cyril Maude 1s among the patrons of 
the National Gas Exhibition, but we have looked in vain for the 
names of Mr. George Robey and Little Tich. Will Mrs. 
Cloudesley Brereton remedy the omission. 

* * * * 

We understand that the Royal and Ancient Society of 
Eatanswillers is sending a deputation to the Board of Trade 
protesting against the continuance of the practice of suspending 
lamps across the street for public lighting purposes. Several 


members complain of having missed the post lately. 
* * * * 


Stokers, engine drivers, greasers, cleaners, shift engineers, 
mainsmen, meter readers and last, but not least, hard-working 
" chiefs,” with a commercial twist, please note: “ Thomas A. 
Edison never is to have another vacation, if his physician has 
his way about it, report the newspapers. A vacation of two 
weeks from which he returned recently to his home in West 
Orange, N.J., fagged him out completely, and he is unable to 
continue his experiments upon inventions. He is more tired 
out than he ever was from working 20 and 22 hours per day, 
declared his physician." (Hennessev, please.—K.V.A.) 


SIMPLEX CONDUITS Lo. 


Garrison Lane, BIRMINGHAM. 
| Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES. FIT- 
TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL. &c. 
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The “ Daily News and Leader,” in its report of the M.T.A. 
meeting at Sheffield, referred to one of the speakers as Mr. 


Jorby Beaumont! What’s in a name! 
* x * * 


From the latest lamp pamphlet: * Try our BEE lamps, we 
sell all makes." A tame technical adviser given away with 
orders for gross lots, we believe. 

* * * * 

We are seeking confirmation of the rumour that “ Oerlik ” 
Wuthrich is thinking of joining the latest association—the 
U.E.D.A. Can any polyg'ot correspondent oblige ? 


[By Permission ot Glover's Almanac. 


O Tempora! O Mores! O + Eck!" (Not Justus [ K. V. A.]). 


Why is the |“ Daily Mail ” booming the electrical signalling 
system invented by Mr. W. R. Angus, “a wealthy Australian "* 
And if it wants to do anything in this line why doesn't it 
patronise some home-grown product? We can give it several 


names to choose from. 
* * * * 


OUR HOT PLATES. 


No. 89 to— | 
Messrs. Evershed & Vignoles for the motor-driven Megger. 


Sir “ Osram ” Wilson Smith for driving his motor car from 
London to John o' Groats and back without one side slip. 
(Touch wood.) 

No. 91 to— 

Ald. F. Smith (Liverpool) for the interest he took in the 
Paper by Ald. N. Fiint (Leicester) on the " Advantages and 
Disadvantages of Piatform Fare Collection.” 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen: 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 


R 
. J. W. Hame (York). 


E 
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SELF-CONTAINED HOUSE SERVICE UNIT 
with “ZED” FUSES 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Office: CAXTON HOUSE, WESTMINSTER, SW. 
Telephone: Gerrard 860. Telegrams: '" SiedBRALOs, LONDON.” 
Supplies Dept.: 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350. Telegrams: ‘‘StzmMoTOR, Lonpon.” 


BRANOHES : 
BIRMINGHAM GLASGOW SHEFFIELD OALCUTTA SINGAFORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


ELECTRIC DRILLING MACHINES. 


The adjoining illustration shows the parts of a portable electric 
drilling machine for direct current and for two different speeds of 
the drilling spindle. The motor develops a | H.P.. and holes can be 
drilled in iron up to Zin. or reamered and tapped up to 3 in. Two 
speeds of the drill spindle are available, 160 and 600 revs. per min. 
The approximate weight is 26} Ib. It will be noticed that the two 
speeds are obtained by the introduction of gearing. Both the 
armature and drilling spindles are provided with ball bearings. The 
switch for starting and topping the motor is enclosed within the 
body of the machine. For direct and polyphase current machines 
a reversing switch i» provided. All types of machines are wound 
in two groups, one for voltages up to 250 and the other for voltages 
up to 550. The list price of the latter is a little higher than for the 
lower voltage machines. The changing to the variable gear for 
altering the speed of the drilling spindle is required to be done when 


[ 


Parts OP ELECTRIO DRILLING MACHINE MOTOR, 
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the motor is at rest. These machines are being put on the market 
hy the Power Plant Co., West Drayton, who will be pleased to supply 
a copy of their new list No. 8, which gives full details and prices, 


SPECIAL REGENERATIVE ARC LAMPS. 


A new pattern of regenerative arc lamp is being put on the market 
for the coming season by the Jandus Arc Lamp & Electric Co., and 
in their new list they state that if has been designed for operating 
under adverse conditions and in exceptional 
situations. It is of strong construction, 
and may be used in exposed positions and 
subjected to the full force of heavy winds 
and weather. The casing is made up of 
heavy copper, reinforced by castings and 
bolted to the framework by brass stay 
rods. A solid aluminium reflector is fitted, 
cast with the body of the lamp. It is 
stated that the lamp may be exposed to 
dense smoke of corrosive fumes, without 
damage. The standard Jandus type of 
regulating mechanism is employed, and the 
makers claim that this gives perfect regu- 
lation of the arc on long serics circuits, 
even at low are voltages. 

The shape of the enclosing chamber 
has been modified and improved. From 
an optical point of view the light is 
widelv distributed in an horizontal direc- 
tion, so that uniform illumination is 
obtainable over wide areas. 

The lamp is known as type R7, and it 
will burn four in series on 200 volts, five 
in series on 230 volts, five in series on 500 
volts, or 12 in series on 500 volts. The = Ss 
varying circuit requirements can be met | 
without alteration to existing wiring. ; 
This latter feature should be a strong 
recommendation of the lamp to those 
engineers who are developing their main SPECIAL JANDUS ARC Lamp, 
street lighting. The R7 lamp is made 
for both alternating and direct-current circuits. It should be 
noted that the automatic cut-out and substitutional resistance are 
contained within a fume-proof mechanism casing. We referred in 
our last issue to the publication of the Jandus Are Lamp Co.'s new 
catalogue, and will content ourselves with the above short. notice 
of one of the principal lamps dealt with in its pages. We recommend 
our readers to apply to the company at Hartham-road, Holloway, 
London, N., for a copy. 


LAMP TESTS. 


peo e it 


The Victoria Cotton Mill is one of the largest of its kind in the 
Cawnpore district, and is illuminated throughout with Osram drawn 
wire lamps. The lamps in question are installed principally over 
the looms and other machinery. and are continuously subjected 
to severe vibration. The lampe 
took the place of carbon filament 
lamps. and sufficient saving has 
heen effected to enable the mill to 
shut. down one of the dynamos pre- 
viously used for lighting purposes 
Three large shops adjoining each 
other were completely gutted by 
fire in Green-street, South Shields. 
recently. The stocks were par- 
ticularly inflammable, consisting of 
millinery, furniture, boots, &c.. and 
the fire was so fierce that the wiring 
in all the shops was completely 
destroyed. But the “Osrams” in 
the outside lamps were not damaged 
in the slightest. The heat caused 
the opal globes to burst, and molten 
lead from the roof fell upon the 
fittings; then a blazing sun blind 
crashed on top of it. The lamps. 
however, withstood successfully the 
severe testa of fire and water. 
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VICKERS LIMITED. 


Electrical Plant. 


VICKERS 120 B.H.P. 220-Volt .Variable-Speed Motor, 1,000—2,000 R.P.M.,"shewn coupled to. Turbo-Alternator 
on test bed for balancing pu:poses. 


River Don Works, SHEFFIELD. | 
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JOHNSON & PHILLIPS, LT... rco 


Telegrams: Telephone: 
ESTABLISHED 1875. Juno, Chariton-Kent. Woolwich 438 (6 lines) 


THE ILLUSTRATION SHOWS THE 


BACK VIEW OF A POWER 


DISTRIBUTION SWITCHBOARD, 
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EXCITER & D.C. LIGHTING PANEL. 


WE MANUFACTURE 
— ALL TYPES OF — 


SWITCH BOARDS 
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LOW VOLTAGE 
SURGE ARRESTER 
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I SENTHAL Col 
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ISENTHAL & CO. CP) 


Denzil Works, Neasden, London, N.W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


THE NATIONAL GAS EXHIBITION. 


We hope that as many of our readers as are in a position to obtain 
tickets, or who are willing to pay for admission, will go to the National 
Gas Exhibition which opened at Shepherd's Bush on the Ist and 
remains open until Nov. 1. The last display of gas appliances and 
apparatus in London was held in the vear 1907, and the present 
exhibition illustrates marked progress on the part of the gas industry 
since that time. The show is being held under the auspices of a 
committee representing the Institution of Gas Engineers, the Society 
of British Gas Industries, the British Commercial Gas Association 
and the leading gas companies and municipal gas committees of the 
United Kingdom. It is held to commemorate the jubilee of the 
Institution of Gas Engineers and the centenary of public gas supply. 
The president of the National Gas Congress and Exhibition is Sir 
Corhet Woodall, D.Sc., M.Inst.C. IE... We atforded ourselves the 
opportunity of attending at the press view of the exhibition on 
Monday last, and can give our readers some idea of the principal 
exhibits from the particulars supplied in the catalogue. The first 
item of interest which will strike the electrical visitor upon entering 
the show is the Crossley gas engine of 72 B.H.P. driving a Lancashire 
40 kw. dynamo. The presence of this equipment may occasion 
some surprise, but it is accounted for by the fact that electrical fans 
are the most suitable means of extraeting the gaseous atmosphere 
from the exhibition, and naturally the energy for driving these must 
be obtained somewhere. Rather than purchase a sv pply from the local 
mains of the Hammersinith Borough Council, the exhibition autho- 
rities have thought fit to generate their electricity on the premises. 
Strictly speaking, therefore, the fans may be termed “ gas-electries." 
We do not know whether the driving motors for these fans have been 
purposely placed on the outside of the building. but where the fans 
are visible only the blades themselves can be seen. They have been 
supplied by the Blackman Export Co.. and are fitted with a special 
type of blade which is a distinctive feature of this company's fans. 

Those central station enginecrs and manufacturers who are busying 
themselves with the problem of cooking and heating water by 
electrical means will find a great deal to interest them in the model 
flats, dwellings and tenements which form one section of the exhi- 
bition. The gas interests are making a bold bid for business with 
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EVERY DETAIL| 


of the machine and the work 
in hand is clearly visible to 
the operator or workman 
when you instal Cooper 
Hewitt system. Do you 
realise how far this goes 
to prevent mistakes and 


how much it contributes 
towards better w. rk. and 
morc of it? Cooper 
Hewitt light is like day- 
light. No other artificial 
illuminant is so inexpensive 
or so easy to ‘fsee” by. 


gas-water heating appliances and they seem to have got the correct 


. design of apparatus and to be in a fair way of putting it into practical 


service, We anticipate that those of our readers who visit the exhi- 
hition will find the gas illumination simply unspeakable. We can 
imagine their fervent prayer for the safety of the exhibition in which 
hundreds of gas burners are in use in close proximity to what appears 
to be highly inflammable partitions and flimsy woodwork. This 
material may be fireproofed, but there are no evidences of this being 
the case. We do not make this remark in any disparaging sense, 
because after all in any gas exhibition there must be a vast collection 
of different kinds of gas illuminants. 

We comment in our Commercial Leader upon the organisation and 
method of co-operation which has made the exhibition possible. and 
will content ourselves at the present moment with these brief re- 
marks on the exhibition while recommending our readers who are 
able to do so to pay it a visit. 


———— — 
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MUR & CO., Ltd., 
Aarau, Switzerland 


Capital £40,000 ! 


Carbon Filaments in all Shapes and Sizes 
Flexible Metal Filament “ Uranit " 


Drawn Light Wire ‘‘ Uranit” 


Carbon, ‘‘ Uranit” Alloy, 
Supports Molybdenum, Molybdenum Alloy 


Tungsten-Molybdenum Wire in all Sizes 


Largest Special Factory for Lamp Filaments. 
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The Automatic 
POINTER-LOCK 


Is the patented device which makes 
such a steady reliable testing instrument 


of the 
OHMMETER. 


Simply gradually speed up the handle, and 
at the correct testing pressure the pointer 
Is automatically locked. wherever it is indi- 


cating. This not only ensures üccuraev, 
but enables you to take tests under any 
conditions—in the dark if neec sary. 
Write for Descriptive Pamphlet S 44, 


PRICE 


£10 15 O Union 
SUBJECT. PARK SL soUTHWARK LoNDON.s.E 


BELL SIGNAL INDICATOR. apparatus is supplied for use with an electric bell, the descriptions 
E B of which may be obtained from Siemens Dros. & Co., Woolwich, who 
The adjoining illustration shows a pattern of bell signal indicator are the makers. 
for use with mechanically-operated bells for mine shaft signalling m 


gear. The apparatus provides a visual indication of the nature of ELECTRICITY IN A LARGE ABERDEEN WORKS. 


LOWER 
STEADILY 


Commercial enterprise always deserves encouragement, and the 
directors of Messrs. Hugh Imlay & Co. (Ltd.), the envelope manufac- 
turers, are to be congratulated on their recent installation of elec- 
tricity for lighting and power purposes in their works at Park-road, 
Aberdeen, The work in connection with the contract was carried 
out by Messrs. Claud Hamilton (Ltd.), of Union-street, electrical 
energy is obtained from the Corporation, and the power distributed 
to the different departments by means of motors of various sizes. 
" Osrams " are used throughout for the lighting circuits. 


RAISE 
STOP 


"RAISE V 
[STEADILY b 


THE 10-WATT MAZDA. 


There is a tremendous field for the low candle-power tungsten 
lamp. not only in private houses, but also for local lighting in fac- 
tories and for illuminated signs. 

In many places, such as small bedrooms, cellars. attics, &c.. low 
candle powers can still be used, and for this purpose the 10-watt lamp 
is one of the cheapest forms of illuminant. The 10-watt 100-130-volt 
Madza lamp giving 8 z.p. consumes 1 Board of Trade unit in 100 
hours. With electricity at 4d. per unit, this means 25 hours light 
APPEARANCE OF for ld. It is far and away cheaper than gas, oil or candles. The 10-watt 
INDICATOR DIAL. lamp is a real substitute for the 8 c. p. carbon lamp. and as such it 
should be in large demand amongst light. users, 


| LIGHT—READILY 
J BENT & JOINED— 
ECONOMICAL. 
h 


FOR BUS-BARS & 
he British Aluminium Co., Ltd., 109, Queen Victoria St./ London. | 


the order given. It consists of (1) a dial indicator with a pointer 
which is moved electrically one step for each hell stroke; (2) a con- 
tact maker actuated by the bell rope; (3) a switch with gearing 
attached to the winding gear for returning the pointer to zero. 

The switch is fitted near the bell rope or chain, so that a stop fixed 
on to the latter operates the switch each time the rope or chain is 
pulled to ring the bell. This causes the pointer on the indicator, 
shown in the illustration, to move to the order given. The indica- 
tor pointer is re-set to zero by an automatic switch. Similar 


| 
| 


CONNECTIONS. 
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“INCHING” 
STARTERS 


PATENTED. 


FOR z 


PRINTING MACHINE 
MACHINE TOOLS 


Patent “Arc-Preventing Interlock” removes all main circuit 
making and breaking from the starter contacts to specially 
designed circuit-breaker. 


AUXILIARY CARSON RENEWABLE CONTACTS 
POWERFUL MAGNETIC BLOW-OUT. 


IGRANIG ELECTRIC C0. LTD. 


147, Queen Victoria Street, LONDON. 
Works : BEDFORD. 


MANCHESTER: 30, Cress S'reet. 
GLASGOW: 50, Wellington Sireet. 


PATENT ‘INCHING’ STARTER 
WITH TOTALLY ENCLOSED 
TYPE COVER. 


REALLY 
“FOOLPROOF.” 


THE 600-WATT FIRE. 


We already have the 600-watt oven, a neat and portable device. 
which the makers guarantee will cook efficiently, and we are now to 
have the 600-watt fire, for which the makers guarantee high heating 
efficiency. ltis a development of the quartz disc fire with '' basin 
reflector, which has already considerable vogue, and it is being put 
on the market under the trade name the " Redglo." The heating 
element is Martin's patent, and is made up in unit form, for con- 
venient replacement if necessary. Messrs. Redglo (Ltd.), Royal 
Liver Building. Liverpool, are the manufacturers, and we gather 
from their new catalogue that they are ia the market for both the 
high-class and the medium-priced business. The range of designs !8 
very extensive, and the prices vary from £15 for a three-heater fire of 
ornate design to £2. 18s. 6d. for a plain and simple one-heater article. 

The feature of the fire is its low energy consumption per heater. 
The makers state that it is only 600 watts. but thev do not say what 
size of room will be comfortably warmed with this energy consump- 
tion. Compared with the fires which are now coming into vogue 
with loadings measured in kilowatts, this figure is of course remark- 
ably low, and if the heating effect is good then a fire of this type will 
serve a very useful purpose. It will act as an introduction to the 
large heater, and also be very serviceable for bedroom and bathroom 
heating—something to take that nasty snap off the air in the autumn. 
winter and spring mornings. i 

We illustrate one of the patterns of fire, priced at £2. ] 8s. 6d.. as 
typical of the designs offered. 
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Tell the Public that you are Selling 


WIRUM 


LAMPS 


Our showcards, printed literature, 
window bills, statuettes, etc., will 
help to make your lamp sales larger 


Send us a card and we will post 
you a specimen set free of charge 


Have you had your copy of Revised Prices? 


THE BRIMSDOWN LAMP WORKS LTD 


SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now Specified hy the Admiralty. 


MAKERS: 


HENRY WIGGIN & CO., Ltd., 
George Street, Birmingham. 


TELEPHONE : 6400 CENTRAL. 
GRAMS : '' WIGGIN BIRMINGHAM." 


AGENT : 


LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


PHONE: 6323 HOLBORN. 
TE LE RAMS: "FERRYDON, LONDON." 
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SUPPLEMENT to "The Electrician," October 3, 1913. 


NEW EVERSHED LISTS. 


We have received from Evershed & Vignoles, Acton-lane Works, 
Chiswick, copies of their new catalogues of (1) portable indicating 
instruments, (2) megger testing sets, (3) Murday recorders. The 
portable indicating instruments are of the moving.-coil type, fitted 
with the company's patent system of undamayeable pivots, a 
feature which we understand makes them immune from injury by 
even the roughest treatment. The attention of engineers is specially 
called to the combined ammeter and voltmeter sets, because they 
enable a wide range of measurements to be dealt with by onc instru- 
ment. The mogger catalogue is now in its fifth edition, and contains 
revised prices operative from April 1, 1913. A megger of more than 
ordinary interest is that shown in the illustration, this being the 
standard pattern of instrument adapted for motor drive. It will be 
seen that a supplementary axle is brought out at the side of the box, 


Moron-DRIvEN MEGGER, Sy 


and this carries an attachment to which a flexible coupling can be 
fitted for connection to the driving motor. The standard pattern 
of megger is dropped into a recessed baschoard, to which the motor 
itself is fixed. Of course, the megger can also be driven by hand. 
We understand that these motor-driven sets (and of course many 
hand-driven sets) have been supplied to the Admiralty and the 
General Post Office for testing work. This megger list also contains 
particulars of a new high-range insulation testing set for values of 
resistance up to 5,000 megohms. It is pointed out that the megger 
testing sets are fitted with constant-pressure generators, and are 
free from errors due to the electrostatic capacity of the circuits under 
test. A word of warning is issued to instrument buyers to avoid a 
generator with what the company term a spikey pressure wave. 


MuRDAY 
POLAR CHART 
RECORDER. 


The Murday recorder has frequently been referred to in our 
columns, but we may recall the fact that the instrument is distinctive 
on account of its special pen and a chart having rectangular co- 
ordinates. New instruments in the list are a 24-hour drum chart 
instrument and a desk chart instrument (Binstead's patent). This 
latter is of special interest because it produces a true polar curve. 
We give an illustration of this instrument herewith. 
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